UNITED STATES

CONSUMER PRODUCT SAFETY COMMISSION

4330 EAST WEST HIGHWAY

BETHESDA, MD 20814 Thisdocumenhasbeenelectronicall

approvedandsigned.

BALLOT VOTE SHEET
Date: April 3,201:

TO :  The Commission
Todd A. Stevenson, Secretary

THROUGH: Kenneth R. Hinson, Executive Director
Stephanie Tsacoumis, General Counsel

FROM . Patricia M. Pollitzer, Assistant General Counsel, RAD
SUBJECT : Petition CP12-3; Architectural Glazing Petition

BALLOT VOTE DATE: __ April 9,201t

Staff is forwarding to the Commission a briefing package concerning a petition (CP12-3)
submitted by counsel for the Safety Glazing Certification Council (SGCC). The petition
requests that the Commission initiate rulemaking to amend 16 C.F.R. part 1201, Safety
Standard for Architectural Glazing Materials, to replace the testing procedures in section
1201.4 of the standard with the testing protocol in ANSI Z97.12009¢, American National
Standard for Safety Glazing Materials Used in Buildings - Safety Performance Specifications
and Methods of Test. The staff recommends that the Commission grant the petition.

Please indicate your vote on the following options:

I Grant Petition CP 12-3.

Signature Date

IL. Deny Petition CP 12-3 and direct staff to draft a letter of denial to the petitioner.
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Page 1 of 2

CPSC Hotline: 1-800-638-CPSC(2772) * CPSC's Web Site: http://www.cpsc.gov

THIS DOCUMENT HAS NOT BEEN REVIEWED CLEARED FOR PUBLIC RELEASE
OR ACCEPTED BY THE COMMISSION. UNDER CPSA 6(b)(1)


RHammond
Typewritten Text
This document has been electronically
         approved and signed.

RHammond
Typewritten Text

RHammond
Typewritten Text
April 3, 2013

RHammond
Typewritten Text
April 9, 2013


111. Defer decision on Petition CP 12-3.

Signature Date
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Executive Summary

On June 26, 2012, the U.S. Consumer Product Safety Commission (CPSC or
Commission) received a letter from William M. Hannay, counsel for the Safety Glazing
Certification Council (SGCC), requesting that the Commission initiate rulemaking to amend
16 C.F.R. part 1201, Safety Standard for Architectural Glazing Materials (the mandatory
standard). The petitioner asserts that the public and the manufacturers of architectural
glazing products would be better served by replacing the older testing procedures found in
section 1201.4 of the mandatory standard, with the more modern testing protocol in ANSI
797.12009¢, American National Standard for Safety Glazing Materials Used in Buildings -
Safety Performance Specifications and Methods of Test (the ANSI standard).

The petitioner and several of the commenters represent that private industry
commonly tests to both standards to certify their product for use. The petitioner adds that
by testing under the ANSI standard only, the glazing industry would avoid the expense of
duplicative testing using outdated methodology, which ultimately would result in less
variance in collected data and would result in the production of glazing materials that
would be less likely to expose consumers to an unreasonable risk of injury. Additionally,
the petitioner notes that the test procedures in the mandatory standard have not been
significantly updated since they were originally promulgated in 1977. On the other hand,
ANSI Z97.1 has been revised regularly, the petitioner notes, to require more rigorous
testing of a broader range of architectural glazing products.

As noted by the petitioner, the ANSI standard requires testing of multiple samples to
meet the ANSI standard’s additional testing and durability requirements. In contrast, the
mandatory standard does not impose these additional test procedures and has been
interpreted to require only one sample for testing. Hence, the petitioner believes that the
ANSI standard is the more rigorous test. In Exhibit C to the petition, located within this
package at Tab A, the petitioner lists other differences between the two standards.

The petitioner also regards the mandatory standard as a source of confusion for
architects, manufacturers of glazing products, and third party testing laboratories. The
petitioner’s position was supported by four out of the five comments received during the
60 day comment period, one of the comments in favor of petitioner’s position was
submitted by a third party testing laboratory.

Staff believes that ANSI Z97.1-2009¢ is the more technically advanced standard.
ANSI Z97.1-2009¢, staff maintains, provides greater clarity than the mandatory standard,
and it offers more data on the product to the fabricator.

! Petition CP 12-3, Tab A.
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The current version of the ANSI standard is referenced in several building codes?;
and the standard is also referenced in several new standards, such as the standard for glass
table tops; however, the petitioner notes, the mandatory standard does not cover these
items. When the mandatory standard was first issued, it was nearly identical to ANSI
797.1-1975. However, as glazing methods and testing technology improved, and the range
of products using safety glass expanded, the ANSI standard was updated continually, but
revisions to the mandatory standard were minimal and infrequent.

Participating hospitals in CPSC’s National Electronic Injury Surveillance System
(NEISS) recorded 1,266 cases from 1980 to 2011 of emergency department treated injuries
associated with architectural glazing products. Ninety-seven percent of the cases involved
treatment of lacerations. The three largest contributors to injuries treated in NEISS hospital
emergency departments were glass or partial glass storm doors, accounting for 47 percent
of the injuries. Shower doors and enclosures and sliding glass doors each accounted for 22
percent of the treated injuries. Within CPSC’s incident databases (IPII, INDP and DTHS)
which include incidents submitted by the public to CPSC along with consumer product
related news clippings, death certificates, and coroner or medical examiner reports, staff
identified 324 incidents associated with architectural glazing products since 1978. Ninety
five fatalities were reported in these 324 incidents. Of the non-fatal reported incidents, 66
percent were associated with shower doors and enclosures. Glass or partial storm doors
were associated with 18 percent of the non-fatal reported incidents while sliding glass
doors were associated with 7 percent of the reported incidents.

Based on information provided by SGCC, staff describes the possible effects on
manufacturers if the mandatory standard test procedures were replaced by the ANSI
standard test procedures. The SGCC conducts certification testing for most of the industry
(approximately 70 percent by their estimate). Currently, of the products certified through
SGCC, 98 percent are reportedly tested to both the mandatory standard and the ANSI
standard. Consequently, if the voluntary standard were made mandatory, SGCC estimates
the great majority of its customers (who currently certify to both standards) would
significantly reduce their overall certification costs. Manufacturers whose products are not
certified by SGCC would also likely benefit, to the extent that they also test to both
standards. However, manufacturers that currently test only to the existing mandatory
standard would see their testing costs rise because of the more extensive testing and
sampling requirements of the ANSI standard.

Staff recommends that the Commission grant the petition and direct staff to initiate
the rulemaking process to amend the mandatory standard’s test procedures. Staff will
work to incorporate the follow-on rulemaking project and associated resources in the
FY2014 Operating Plan. Substituting the ANSI standard testing methods for the mandatory
standard testing procedures would bring the test procedures of the current regulation up
to date with modern practices. The mandatory standard references out-of-date standards
and practices that are not used in current industry testing. In addition to improvements to

* International Building Code (IBC) 2012, International Residential Code (IRC) 2012
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current test methods, staff estimates that the majority of the glazing industry, which SGCC
represents, will see a reduction in the cost of fabricating, shipping, and testing samples.

Granting the petition and amending the mandatory standard as requested by the
petitioner is likely to have only a small effect on injuries and deaths associated with
architectural glazing (i.e., to the extent that testing to the voluntary standard by the 1-2%
who currently do not test to it, will result in safer glazing materials). In reviewing current
incident reports, the amount of detail needed to identify whether the product was tested
under the mandatory regulation or the voluntary standard is lacking.

v
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UNITED STATES
CONSUMER PRODUCT SAFETY COMMISSION
BETHESDA, MD 20814
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Memorandum

Briefing Memorandum
Date: April 3,2013

TO :  The Commission
Todd A. Stevenson, Secretary

THROUGH : Stephanie Tsacoumis, General Counsel
Kenneth R. Hinson, Executive Director
Robert J. Howell, Deputy Executive Director for Safety Operations

FROM : DeWane Ray, Assistant Executive Director,
Office of Hazard Identification and Reduction

Brian M. Baker, Mechanical Engineer, Project Manager
Division of Mechanical Engineering, Directorate for Laboratory Sciences

SUBJECT : Architectural Glazing Petition

Staff of the U.S. Consumer Product Safety Commission (CPSC or Commission) has
prepared this briefing package in response to a petition requesting that the Commission
initiate rulemaking to replace the test methods found in section 1201.4 Safety Standard for
Architectural Glazing Materials (the mandatory standard), with the methods found in the
voluntary standard, ANSI Z97.1-2009¢, American National Standard for Safety Glazing
Materials Used in Buildings — Safety Performance Specifications and Methods of Test (the
ANSI standard).

I. BACKGROUND

On June 26, 2012, the Commission received a letter from William M. Hannay,
counsel for the Safety Glazing Certification Council (SGCC), asking the Commission to
initiate rulemaking to amend the mandatory standard, by substituting the testing
provisions of the voluntary ANSI Z97.1-2009¢ standard for the testing procedures in the
mandatory standard. The Office of the General Counsel docketed the request as a petition
under the Consumer Product Safety Act, 3 and the Commission published a request for
comments in the Federal Register on August 30, 2012.4 These comments, and staff’s
responses to issues raised by the comments, are discussed in Section E of this briefing
memo.

* Docketed CP 12-3. See Tab A.
477 FR 52635. See Tab B
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The petitioner maintains that the public would be better served by replacing the
mandatory standard testing procedures with the voluntary standard testing procedures,
which are revised regularly. The petitioner further maintains that the glazing industry also
will avoid the expense of duplicative testing.

Architectural glazing is a type of glass building material typically strengthened
through one of several processes including, but not limited to, annealing, laminating,
tempering, toughening, heat strengthening, and chemical strengthening. Glazing products
are commonly used as a type of structural glass, thereby making such products suitable for
use in storm doors, bathtub and shower doors, and sliding glass doors, among other uses.

Glazing products currently are regulated by the Safety Standard for Architectural
Glazing Materials, 16 C.F.R. part 1201, which specifies certain testing requirements for
products designed to help ensure that upon failure or fracture of the glass, the resulting
fragments do not pose a threat to consumer safety.

To support the claim that the requested action is necessary, the petitioner highlights
Congress’s expressed preference in consumer product safety standards, “whenever
compliance with such voluntary standard would eliminate or adequately reduce the risk of
injury addressed and it is likely that there will be substantial compliance with such
voluntary standards.” Petition at p. 6. Additionally, the petitioner notes that the
mandatory standard was heavily influenced by ANSI Z97.1-1972, and the mandatory
standard has not been revised significantly since its promulgation in 1977. The petitioner
points out that ANSI Z97.1 has: “continued to evolve and improve through and including
the current. .. version, and has been regularly modified to deal with important issues that
have arisen over years.” (Id).

The petitioner notes that the mandatory standard does not provide a testing method
for several commonly used forms of architectural glazing, such as bent glass, which is used
in both commercial and residential applications. The petitioner notes that the ANSI
standard requires multiple samples be tested to meet the ANSI standard’s additional
testing and durability requirements. In contrast, the mandatory standard does not have
these additional test procedures and has been interpreted to require only one sample for
testing. In Exhibit A to the petition, the petitioner lists other differences between the two
standards and concludes that the ANSI standard provides for a more rigorous testing
process. The petitioner requests that the Commission amend the existing consumer
product safety standard.

2
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I1. DISCUSSION

A. Incident Data

The memo at Tab C provides CPSC staff’s review of incidents involving injuries
related to architectural glazing.

CPSC Reported Injuries and Deaths

Staff searched the Injury and Potential Injury Incident (IPII), In-Depth Investigation
IDI), and Death Certificate databases for injuries reported to the Commission and identified
324 incidents for the period from 1978 to 2012.5 Since 1978, 95 architectural glazing-
related fatalities were reported to the CPSC. Shower doors and enclosures accounted for
53 percent of the injuries and deaths. Glass or partial glass storm doors accounted for 20
percent of the reported injuries and deaths, and sliding glass doors accounted for 11
percent of the reported injuries and deaths. Very few of these reported incidents indicate
multiple persons as victims. At least two of the incidents involve wired glass, which is
exempt from the mandatory standard.

Source Injury® Hospitalized Death Total Percent
1978-1982 9 2 14 25 8%
1983-1987 14 4 20 38 12%
1988-1992 9 7 21 37 11%
1993-1997 40 7 8 55 17%
1998-2002 44 7 6 57 18%
2003-2007 28 2 19 49 15%
2008-2012 54 2 7 63 19%

Total 198 31 95 324 100%

Percent 61% 10% 29% 100%

Table 1: Reported Architectural Glazing Breakage Incidents by Five-Year Period, 1978-2012

Table 1 presents the incident data summarized by injury severity within 5-year time
periods. The data does not appear to reflect a trend. The slight increase of reported
incidents over the 35-year period may be due to increased use of the product or an
increased recognition of ways to report complaints.

> CPSC staff searched these databases: Injury and Potential Injury Incident, In-Depth Investigation, and Death
Certificate databases.

3
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Emergency Department Treated Injuries (NEISS Database)

In addition to reviewing the CPSC Databases, staff also found 1,266 cases during the
period from 1980 through 2011 involving injuries from architectural glazing products
treated in the emergency departments of CPSC’s National Electronic Injury Surveillance
System (NEISS) member hospitals (Table 2). For the most recent 20 years of available data,
1992 to 2011, staff found 934 such cases. Based on these cases, staff computed a national
estimate of 46,100 emergency department-treated injuries, with a coefficient of variance
(C.V.) of 13.49 percent. The 95 percent confidence interval for this estimate is 33,900 to
58,300. Ninety-seven percent of the cases during the 1992 to 2011 period, which were
reviewed by staff, involved lacerations. More than two-thirds of the emergency
department treated injuries occurred to the arm (43%) or hand (25%). Glass or partial
glass storm doors were associated with 47 percent of the emergency department treated
injuries. In contrast, sliding glass doors and shower doors and enclosures accounted for
less than half of the portion of such injuries, 22 percent each.

Estimated Coefficient of e e
Source NEISS Cases . L. Confidence Confidence
Total Variation
Bound Bound
1992-1995 307 18,000 0.2588 8,900 27,200
1996-1999 197 10,100 0.1639 6,800 13,300
2000-2003 265 11,600 0.1326 8,600 14,600
2004-2007 93 3,700 0.1934 2,300 5,100
2008-2011 72 2,700 0.2338 1,500 3,900
Total 934 46,100 0.1349 33,900 58,300
Table 2: NEISS Hospital Estimated Architectural Glazing Breakage Incidents Grouped by Four-Year Period,
1992-2011

Again, focusing on the 934 incidents from the last 20-year period (1992 to 2011),
staff generated an estimate of 46,100 emergency department-treated injuries for the 20-
year period. Staff reported that during this 20-year time period, the estimated number of
emergency department-treated architectural glazing breakage incidents declined from
18,000 in the first 4-year period (1992 to 1995), to 2,700 in the latest 4-year period (2008
to 2011), representing an 85 percent drop in recorded cases.
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B. Health Sciences Analysis —Injuries from Non-Safety Architectural Glazing

Collision with architectural glazing materials that do not meet federal regulations
and the products that incorporate these materials, have the potential to produce severe
laceration, puncture, and penetration injuries, which may prove fatal. The mass and
motion of the body are critical determinants of whether the impact of the body with the
glass will lead to the glass shattering.

When subjected to a hard enough impact, architectural glazing materials commonly
referenced as “safety glass” or “safety glazing materials”, often shatter into fragments.
These fragments can range in size, sharpness, and hardness, depending on how the product
was treated by the manufacturer during production. In comparison, non-safety glass often
fragments into large, sharp shards, of which their weight alone could pose a serious risk to
consumer safety. Lacerations are the most common hazard associated with glazing
failures, and can range from superficial to extreme in their severity. Severe injuries often
require surgery and rehabilitation, which may result in the loss of motion, sensation, or
permanent disfigurement.

The majority of emergency department treated cases during the 1980 to 2011
time period involved laceration. Injury severity ranged from minor lacerations, abrasions,
and contusions, to more severe laceration, puncture, and penetration injuries. The body
part most often involved in these incidents was the arm (43%), hand (25%), and leg (13%).
The incidents captured in NEISS suggest that the most severe injuries (i.e, injuries that
necessitated transfer to another hospital or admission to the hospital where emergency
room treatment was provided) represented approximately 5 percent of the total.

Although many incident reports lacked detailed information about the injury, a
review of the incidents from the CPSC databases suggests that many of the injuries and
deaths resulted from products that did not meet the mandatory standard; the deep
laceration injuries and puncture and penetration wounds reported in these incidents, some
of which were fatal, most likely resulted from large glass fragments produced by broken
pieces of non-safety glass.

C. Mandatory and Voluntary Standards

1. Mandatory Standard — Scope and Requirements

Under 16 C.F.R. part 1201, “Glazing material” is defined as “glass, including annealed
glass, organic coated glass, tempered glass, laminated glass, wired glass or combination
thereof where these are used.” 16 C.F.R.§ 1201.2 (a)(11). The architectural products that
are subject to the safety requirements for glazing materials are “storm doors or
combination doors, bathtub doors and enclosures, shower doors and enclosures, and
sliding glass doors (patio-type).” 16 C.F.R.§ 1201.1 (a)(1). Section 1201.3(b) provides that
any architectural material that has not been listed in the regulation is not subject to the
requirements of the entire regulation.

5
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The mandatory standard exempts the following items:

“(1) Wired glass used in doors or other assemblies to retard the passage of fire where
required by federal, state, local, or municipal fire ordinance.

(2) Louvers of jalousie doors;

(3) Openings of doors which a 3 inch diameter sphere is unable to pass;

(4) Carved glass|. . .] dalle glass|. . .] leaded glass [...] used in doors and glazed panels... if .
.. the coloring, texturing, or other design qualities cannot be removed without destroying
the material; the primary purpose is decorative; and the glazing material is conspicuously
colored or textured so as to be plainly visible and identifiable as aesthetic or decorative
rather than functional ... The glazing material is divided into segments by conspicuous and
plainly visible lines;

(5) Glazing materials used as curved glazed panels in revolving doors;

(6) Commercial refrigerator cabinet glazed doors.”

-16 C.F.R. §1201.1(c)

The mandatory standard’s overall intent is “to reduce or eliminate unreasonable
risks of death or serious injury to consumers when glazing material is broken by human
contact.” The standard requires that glazing materials within the scope of the standard
must meet an impact test and environmental durability tests. They also must comply with
certain labeling requirements.

The mandatory standard requires that “all glazing material to which [the] standard
is applicable...shall meet the impact and environmental test requirements in §1201.4
[testing methods]..."

2. ANSI Z97.1-2009¢ - Scope and Requirements

ANSI Z97.1-2009¢ was developed by a consensus committee and is subject to a
review by committee on a continual basis. It stands as a successor to the 2004, 1984
(reaffirmed in 1994), 1975, 1972, and 1966 editions. As stated in §1.1, the purpose of the
standard is not to define what glazing materials are, or where they should be used, but to
“establish specifications and methods of testing for the safety properties of safety glazing
materials,” and that “conformance of a material to this standard demonstrates the
minimum acceptable safety characteristics of the material in use.” Further in the same
section, the scope of the standard is identified as follows: “to promote safety and reduce the
likelihood of cutting and piercing injuries when the glazing materials are broken by human
contact, as used for all building and architectural purposes.”

The voluntary standard does not provide any exemptions.

The voluntary standard does not list any “requirements”; however, it provides test
methods and specifications that are similar to those in the mandatory standard. The
differences between the test procedures in the two standards are discussed below.

6
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3. Comparison of the mandatory standard and the ANSI standard

The petitioner requests that the test procedures provided in the ANSI standard
replace the test procedures (§ 1201.4 and Figures 1 - 5) in the mandatory standard. The
petitioner asserts that the procedures in the mandatory standard reference obsolete test
standards and obsolete equipment, while the practices in the newer ANSI standard are up-
to-date. The petitioner further asserts that the voluntary standard is more current because
of ANSI’s regular 5- to 10-year cycle of review, which allows the ANSI voluntary standard to
be updated by committee. In contrast, the mandatory standard has not been updated
regularly.

In 1977, the test procedures in the mandatory standard and the ANSI standard were
similar. The mandatory standard was based on the version of ANSI Z97.1 available in 1977.
Since the Commission issued the mandatory standard, it has remained unchanged, except
for the revocation of test procedures involving plastic glazing.®

In comparison, ANSI Z97.1 has gone through several periodic revisions, and the
most current version (2009¢) includes additional testing methods for hazards that are
either exempted in, or not addressed by, the mandatory standard. ANSI Z97.1-2009¢ is
more comprehensive than 16 C.F.R. part 1201 for tempered glass specimens because ANSI
797.1-2009¢ provides a means for evaluating tempered glass specimens that did not
fracture as a result of the impact test. The test the petitioner refers to is the Center Punch
Fragmentation Test, which purposely fractures the unbroken, impact-tested tempered
glass specimen with a center punch and a hammer. The fractured pieces of the tempered
glass specimen are evaluated by weighing the 10 largest fragments. A tempered glass
specimen is considered to conform to ANSI Z97.1-2009¢ as acceptable for use as safety
glazing if the 10 fragments weigh no more than the equivalent of 10 in2 of the original,
unbroken specimen, combined with no fragments longer than 4 inches in length. The
purpose of this post-test evaluation is to ensure that the size of the fragments is not large
enough to cause serious injury, if the glass is eventually broken.

The mandatory standard does not provide an equivalent test to the Center Punch
Fragmentation Test. The mandatory standard provides for accelerated environmental
durability testing of laminated glass and organic-coated glass, but the mandatory standard
exempts tempered glass, wired glass, and annealed glass. The mandatory standard does
not provide for accelerated environmental durability testing of plastic glazing materials
because those tests were removed from the mandatory standard by the Commission in the
early 1980s. ANSIZ97.1-2009¢ includes, organic-coated glass, tempered glass, laminated
glazing, plastic glazing, and fire-rated wired-glass and does not exempt any specific glazing
materials whereas 16 C.F.R. part 1201 does. Note that the petitioner’s requested
amendment would not change the scope of the mandatory standard and thus would not
expand any requirements to products or materials that are currently exempt from the
mandatory standard.

%47 FR 27856 - June 28, 1982.
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The mandatory standard references several out-of-date or obsolete standard
practices. ASTM G26-70 - Practice for Operating Light Exposure Apparatus (Xenon-Arc
Type) With and Without Water for Exposure of Nonmetallic Materials, and ASTM D2565-70
- Practice for Xenon-Arc Exposure of Plastics Intended for Outdoor Applications, have been
replaced by ASTM with new testing methods, using newer equipment to perform the
exposure tests.

If the Scope and Definitions section of 16 C.F.R. part 1201 is retained with only the
Test Specifications of ANSI Z97.1-2009¢ replacing the Test Procedures at 16 C.F.R. § 1201.4,
the result will be a more comprehensive mandatory standard. This would include the
Center Punch Fragmentation Test for a tempered glass glazing product. Impact specimens
that do not fracture when tested to 400 foot-pounds are considered as meeting the
requirements of 16 C.F.R. part 1201, while ANSI Z97.1-2009¢ continues the evaluation with
a Center Punch Fragmentation test to determine if the specimen fractures into sufficiently
small pieces to be considered as conforming to the requirements of ANSI Z97.1-2009¢.

In addition, ANSI Z97.1-2009¢ provides a conformance impact test for fire-resistant
wired glass, while the mandatory standard exempts fire-resistant wired glass. ANSI Z97.1-
2009¢ also provides requirements to which bent glass glazing and plastic glazing must
conform if these glazing products are to be used as safety glazing, which 16 C.F.R. part 1201
does not provide. Testing for plastic glazing in 16 CFR part 1201 was revoked in 1980 and
1982, while ANSI Z97.1-2009¢ provides weathering, indoor aging, hardness, and flexural
modulus tests for plastic glazing. Amending the test procedures in 16 C.F.R. § 1201.4 as the
petition requests would not change the exemptions in the mandatory standard.

D. Market Information and Economic Considerations

The petitioner, SGCC, estimates that it manages the certification testing for
approximately 70 percent of the industry and certifies 1,726 individual products from 262
participating plant locations. The SGCC estimates imply a total market size of about 375
manufacturing facilities and about 2,500 products, assuming those manufacturers certified
by SGCC are representative of the market. In a comment on a separate NPR in 2011, the
Glass Association of North America (GANA) estimated that there were around 400
manufacturers in the architectural glazing market, which is consistent with the estimate
from SGCC.7

Currently, 98 percent of products certified by SGCC are reportedly certified to both
ANSIZ97.1-2009€2 and 16 C.F.R. part 1201. Consequently, if the voluntary standard were
made mandatory, and manufacturers only had to certify their products to a single standard,
SGCC estimates an average annual certification cost savings of about $1,284 per
manufacturer. The costs to the manufacturers only testing to the voluntary standard

7 Public comment from the Glass Association of North America submitted in response to the NPR on the testing and
certification rule (16 C.F.R. part 1107).
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would be left unchanged, though the costs to manufacturers testing only to the mandatory
standard would increase due to the greater sampling needed to test to the requirements of
the ANSI standard. Of manufacturers outside SGCC’s membership, those that currently test
to both standards would also likely see a savings in testing costs. However, to the extent
that manufacturers test only to 16 C.F.R. part 1201, certification costs would rise.

9
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E. Public Comments

The CPSC received comments from five entities (four individuals on behalf of
organizations or firms, and one organization) in response to the notice published in the
Federal Register on August 30, 2012 (77 FR 52625). All of the entities submitting
comments are associated with the manufacture or use of architectural glazing. All of the
commenters support the petitioner’s request that the testing procedures in 16 C.F.R. §
1201.4 be replaced with the testing procedures in ANSI Z97.1, and each commenter
provides essentially the same rationale for the commenter’s position. All five comments
can be found at Tab G. A summary of the comments’ topics and staff’s responses are
provided below:

Topic 1: Replacement of 16 C.F.R. § 1201.4 with ANSI Z97.1 would eliminate
duplication of testing procedures.

Three of the commenters state that replacing the testing procedures in the
mandatory standard with the ANSI Z97.1 testing methods would “eliminate the duplication
of having to test to two procedures.” Another commenter states that this amendment
would address the “duplication of effort and cost that is now required by the existence of
two different procedures with the same purpose.”

Staff Response: Testing to both standards forces a duplication of test procedures at an
additional expense to the test facilitator. The voluntary and mandatory regulations are two
different standards, and must be tested separately. In some cases these tests bear the same
test procedures and acquire the same result.

Topic 2: ANSI Z91.1 testing procedures are more rigorous and protect
consumers better.

Three of the commenters state that because ANSI Z97.1 has been revised several
times since the issuance of the mandatory standard in 1977, it provides a “more rigorous”
testing procedure that will protect the public better. Another commenter states that
replacing the § 1201.4 testing procedures with those in ANSI Z91.1 would “protect
consumers better....”

Staff Response: None of the commenters provide any support for their claims that the
ANSI standard test procedures are more rigorous or would protect consumers better.
Tests in the mandatory standard that match tests in the ANSI standard are equivalent. The
ANSI standard, however, is more comprehensive because, unlike the mandatory standard,
it is not limited to certain architectural glazing products. The ANSI standard is also more
comprehensive in that it provides a Center Punch Test for tempered glass. Samples that do
not break during the Class A 400 ft-lb impact testing are subjected to the more rigorous
Center Punch Test to verify that upon failure, it will break into sufficiently small pieces.
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Topic 3: ANSI Z97.1 test procedures are more efficient and more modern.

Four of the commenters state that the ANSI test procedure is more efficient and
more modern. One commenter asserts that the Section 1201.4 testing procedures are
“materially out of date”.

Staff Response: The commenters do not provide any specific instances to support their
assertions, but ANSI Z97.1 test procedures are more up-to-date because they reference
revised testing procedures and more modern equipment. Again, an example is the center
punch fragmentation test, which occurs after the impact test. If a sample passes the impact
test, the mandatory standard has no further evaluation for that sample. The voluntary
standard requires that the fragmentation size be measured, through a center punch test
with hammer and pointed chisel, after a sample has successfully passed the impact test.
This methodology assures that in case of product failure, the fragments of the safety glazing
material are of a minimal size.

Topic 4: One testing regime will provide clearer understanding to
stakeholders.

Four of the commenters state that subjecting architectural glazing products to one
testing regime only (which would be the result of the Commission replacing the Section
1201.4 with the ANSI Z91.1 testing procedures) would create a clearer understanding of
the testing process for manufacturers, architects, building code officials, testing
laboratories, and consumers.

One commenter states: “the inadequacies of 16 CFR 1201.4 harm the glass and
glazing industry.”

Staff Response: The latter commenter does not specify the nature of the harm. Topics 3
and 4 are similar. Staff believes that the ANSI test procedures are set forth more directly
than the mandatory standard because the ANSI test procedures present most of the
technical data needed for evaluation in tables. For example, testing for tempered glass is
mentioned throughout the mandatory standard, whereas in the ANSI standard, the testing
regime has been simplified by presenting it in a single table format. The ANSI standard also
provides more detail in the drawing schematics for test apparatuses. The ANSI standard
provides more types of tests for different materials. The mandatory standard provides
some of the same tests but does not cover all of them, nor does it cover as many materials
as the ANSI standard.
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III. OPTIONS

1. Grant the petition.

If the Commission determines that the information presented by the petitioner and
staff supports initiating a rulemaking to amend the mandatory standard by replacing the
test procedures with the test procedures in ANSI Z97.1-2009¢, then the Commission could
grant the petition. If the rulemaking process is initiated, Staff will begin the work necessary
starting in FY14.

2. Deny the petition.

If the Commission determines that the information presented by the petitioner and
staff does not support initiating a rulemaking to amend the mandatory standard by
replacing the test procedures with the test procedures in ANSI Z97.1-2009,¢ the
Commission could deny the petition.

3. Defer decision on the petition.

If the Commission determines that additional information is necessary to decide
whether to grant or deny the petition, the Commission may defer action on the petition and
direct staff to obtain additional information.

IV. CONCLUSIONS AND STAFF RECOMMENDATION

Staff recommends that the Commission grant the petition and direct staff to incorporate
the follow-on rulemaking project and associated resources in the draft FY2014 Operating
Plan for Commission consideration. Amending the standard as the petitioner requests
would eliminate the need for manufacturers to run additional samples through identical
tests at the cost of additional fabrication, shipping, and cost of testing. The current
regulation references nonexistent standards and outdated test methods. Amending the
standard as the petitioner requests would bring the mandatory standard up to date and can
be expected to result in a minor decrease in injuries and deaths.

12

THIS DOCUMENT HAS NOT BEEN REVIEWED CLEARED FOR PUBLIC RELEASE
OR ACCEPTED BY THE COMMISSION. UNDER CPSA 6(b)(1)



V. ATTACHMENTS
TAB A - Petition CP 12-3
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Mary F. Toro 9-" a
Director of Regulatory Enforcement

Consumer Product Safety Commission
4330 East West Highway
Bethesda, MD 20814

Re:  Petition of Safety Glazing Certification Council to Initiate Rulemaking

Dear Ms Tero:

Following up on our conference calf last month, [ am enclosing (in pdf format) a copy of the
Petition of the Safety Glazing Certification Council to Initiate Rulemaking to Amend 16 C.F.R. Part
1201, Safety Standard for Architectural Glazing Materials, and three accompanying exhibits,

You had suggested that we submit this petition to you and that you would forward it to the
Secretary of the Commission for docketing,

We appreciate yowr courtesy in this matter and look forward to working with the Staff in
connection with our petition. Please let me know if you have any questions now or in the future.

Very truly yours,

William M. Haninay

[+vH Thomas Henehan

CHICAGS | WASHINGTON | NEWYORK | LAKEFOREST | ATLANTA | SaNFRANCISCO | BOSTON | ANn ArBOR | CHARLGTTE
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BEFORE THE
U.S, CONSUMER PRODUCT SAFETY COMMISSION

PETITION REQUESTING THE COMMISSION TO INITIATE A RULEMAKING TO
AMEND 16 C.F.R. PART 1201, SAFETY STANDARD FOR
ARCHITECTURAL GLAZING MATERIALS

PETITION OF
SAFETY GLAZING CERTIFICATION COUNCIL

INTRODUCTION

Pursuant to Sections 7 and 9 of the Consumer Product Safety Act, 15 U.S.C.

Sections 2056 and 2058, and the U.S, Consumer Product Safety Commission (“Commission™)
regulations issued thereunder at 16 C.F.R. Part 120], the Safety Glazing Certification Council
files this petition requesting the Commission to initiate a rulemaking to amend 16 C.F.R. Part
1201, Safety Standard for Architectural Glazing Materials, by replacing the test precedures now
c_ontained in 16 C.F.R. § 1201.4 with the methods of test for safety glazing materials set forth in
ANSI Z97.1 (most current version).

® The proposed amendment is illustrated in a markup of 16 C.F.R. Part 1201, attached

hereto as Exhibit A,

® A copy of the most current version of ANSI Z97.1 is attached hereto as Exhibit B.!

e A comparison of the two test methods is attached hereto as Exhibit C.

' The most current version of ANSI Z97.1 is designated “2009%>, meaning that it was
approved pursuant to ANSI procedures in 2009 and was shortly thereafter amended to correct
minor errata () after publication. The attached copy is licensed to CPSC for the purposes of
this petition.

.1-
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In support of this request, SGCC® submits the following information:
INTEREST OF THE PETITIONER

The Safety Glazing Certification Council (“SGCC®”) is a non-profit corporation that
provides for the certification of safety glazing materials to various safety standards, including 16
CFR Part 1201 and ANSI Z97.1. Established in [971, SGCC® has the following purposes:

{a) To promote public safety by encouraging maintenance of the highest standards of

excellence in the manufacture of safety glazing materials.

(b)  To encourage and cooperate in developing standards related to other performance

characteristics of glazing products.

(c)  To plan, organize, direct, coordinate and maintain a certification program for

glazing materials to assure that glazing products meet applicable standards or

performance requirements adopted or approved by the Council.

The organization is managed by a board of directors comprised equally of representatives
from the public interest sector and from the safety glazing industry. For more than thirty years,
SGCC® has maintained a certification program under which manufacturers of safety glazing
products voluntarily submit their products for testing to an SGCC-approved independent testing
laboratory. The testing procedures used in SGCC®’s program are those established in ANSI
Z97.1 and CPSC 16 C.F.R. Part 1201, Participants in the SGCC® program undergo facility
auditing and independent test sample selection and testing every 6 months, SGCC® currently
has over 150 licensed manufacturers with approximately 250 manufacturing or fabricating
facilities in the United States and over 15 foreign countries.

Management and control of SGCC® is vested in a board of directors, half representing

industry and half representing the public interest, To prevent industry dominance of SGCC®

2-

17
THIS DOCUMENT HAS NOT BEEN REVIEWED CLEARED FOR PUBLIC RELEASE
OR ACCEPTED BY THE COMMISSION. UNDER CPSA 6(b)(1)



actions, half the voting power of the board resides in the public interest directors regardless of
the number of directors present at a meeting. For further information, see http://sgcc.org.

SGCC® licensees that manufacture or fabricate safety glazing materials must certify that
the labeled material compiies with the applicable specification (either or both 16 CFR Part 120!
or ANSI Z97.1). Compliance of a certified product with the applicable specification(s) is
checked periodically by approved independent testing laboratories under the supervision of a
qualified Administrator, retained by and responsible to SGCC®, who is unaffiliated with any
licensee of safety glazing materiais.

PROPOSED AMEND TO PART 1261

Based on over 30 years experience in the administration of the certification of safety
glazing materials under both ANSIZ97.1 and CPSC’s 16 CFR Part 1201, SGCC® represents to
the Commission that consumers and the glazing industry would be far better served by replacing
Part 1201's older test procedures with ANSI Z97.1's more efficient and more modern
procedures. By testing under a single test procedure for both standards, consumers would be
assured of ore uniform and up-to-date methods of testing to confirm the safety characteristics
of glazing products, the industry wiil avoid the burden and confusion from having to conduct
duplicative testing, and the test laboratory community will have the clarity of a single
methodology and avoid the necessity of having to maintain separate types of testing equipment,

16 CFR Part 1201 serves two functions: (1) it serves as a specification for glazing
materials in doors (and other locations) as described in § 1201.1 and (2) it sets forth a test
methodology in § 1201 .4 to establish that glazing products meet that specification, SGCC® does
not propose any change to the scope and exemptions contained in § 1201.1; we do, however,

recommend replacing the test methodology contained in § 1201 4.
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SGCC® recommends that —- in lieu of the test methodology described in § 1201.4 --

ANSI Z97.1 (most current version) be substituted as the test method. Specifically, SGCC®
proposes that all of the text of §1201.4 (and the accompanying Figs. 1-5) be deleted and that in
their place be substituted the following:

§ 1201.4 Test procedures

Testing shall be in accordance with the test provisions of ANSI

Z£97.1 (most current version), “American National Standard for

Safety Glazing Materials Used in Buildings — Safety Performance

Specifications and Methods of Test.”?
A copy of 16 C.F.R. Part 1201 -- marked to show the proposed deletion and addition -- is
attached hereto as Exhibit A. A copy of the most current version of ANSI 297.1 (licensed to
CPSC for the purposes of this petition) is attached hereto as Exhibit B. See ANSI Z97.1,
Sections 4 ("Specimens to Be Tested") and 5 ("Test Specifications").

HISTORY AND PROCEDURES OF ANSE 797.1
ANSI Z97.1 (Standard - Safety Glazing Materials Used in Buildings - Safety

Performance Specifications and Methods of Test) was first developed under the auspices of the
American National Standards Institute in the 1960s. Successive Accredited Standards
Committees (ASCs) have been formed over the intervening years to review, develop and
maintain Z97.1 to establish the specifications and methods of test for the safety properties of
“safety glazing materials” (glazing materials designed to promote safety and to reduce or

minimize the likelihood of cutting and piercing injuries when the glazing materials are broken by

Z Coples of ANSI Standard Z97.1 (most current version) are available from the American
National Standards Institute, 25 W. 43rd Street, 4th Floor, New York, NY 10036, or online at

http://webstore.ansi.org/FindStandards. aspx?SearchString=797. | &ScarchOption=0& PageNum=
0&SearchTermsArray=null%7c297. 1 % 7cnull.
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human contact) as used for all building and architectural purposes. The ASC maintains a public
website at http://www.ansiz97.com.

The current version of the ANSI standard (2009%%) is a successor standard to the 2004€
edition and is the product of several years of meetings, votes, and ongoing work by the
Accredited Standards Committee and its members. The 2004° standard succeeded those of the
1984 (reaffirmed in 1994), 1975, 1972 and 1966 editions. The current standard, like its
predecessors, was developed under procedures accredited by ANSI as meeting the criteria for
American National Standards. The consensus committee that approved the Siandard was
balanced to ensure that individuals from competent and concerned interests have had an
opportunity to participate. Approval of an American National Standard requires verification by
ANSI that the requirements for due process, consensus, and other criteria for approval have been
met by the standards developer, in this case ASC Z97.

Consensus is established when, in the judgment of the ANSI Board of Standards Review,
substantial agreement has been reached by directly and materially affected interests. Substantial
agreement means much more than a simple majority, but not necessarily unanimity. Consensus
requires that all views and objections be considered, and that a concerted effort be made toward
their resolution. The current ASC for Z97.1 consists of representatives from approximately 30
glass manufacturers, interlayer makers, fabricators, consultants, and specifiers as well as [2
individual members (including the Administrator of the SGCC®) and observers (including

representatives of the CPSC).?

* The primary abserver for the CPSC on ASC Z97 was Thomas Caton, and the alternate
member was Mark Kumagai.
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RATIONALE FOR THE AMENDMENT
Congress has expressed its preference in 15 U.S.C. § 2056(b) for the Commission to rely

upon voluntary consumer product safety standards whenever compliance with such voluntary
standards would eliminate or adequately reduce the risk of injury addressed and it is likely that
there will be substantial compliance with such voluntary standards. Here, SGCC® believes that
these Congressional concerns and the public interest would be well-served by the replacement of
the existing test methodology set forth in Section 1201.4 with the methods of test for safety
glazing material set forth in ANS{ Z97.1 (most current version). (A chart compﬁring and
commenting on the differences between CPSC 16 C.F.R. 1201 and ANSI Z97.1 is attached to
this Petition as Exhibit C.)

As a historical matter, in its original development of 16 CFR Part 1201, the Commission
was influenced by ANSI Z97.1.* The test methodology in Section 1201.4, however, has not been
maintained and kept up-to-date, and many aspects of it that need clarification have not been

" clarified since its original adoption by the Commission. By contrast, ANSI Z97.1 has continued
to evolve and improve, through and including the current 2009%% version, and has regularly been
modified to deal with important issues that have arisen over the years.’ For example, 16 CFR §

1201.4 does not provide any guidance for testing “bent glass” - which has become a

* The Commission noted that it reviewed information contained in ANSI Z97.1-1975 to
determine appropriate levels of test impact energy, see 42 Fed. Reg. 1434, and revised its
proposed labeling fanguage to conform with ANSI Z97.1°s labeling requirements, see 42 Fed.
Reg. 1441, The test method set forth in 16 CFR § 1201.4 was also influenced by ANSI Z97.1-
1972, Cf. 41 Fed. Reg, 6182 (Feb. t1, 1976) (proposed rule permitting continued use of 297.1
impact test frames). This language, however, did not appear in the final version of the Rule in

,January 1977. Cf. 41 Fed. Reg. 1445.

3 For the very reason that Z97.1 is regularly updated, SGCC® recommends that the
phrase. “most current version” be added to the references to Z97.1 in the revised Section 1201.4
in orl¥et to ensure that Part 1201”5 test procedures are always up-to-date,
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commercially important building tool — while ANSI Z97.1-2009%? does. There are other practical
issues in the use of Section 1201.4 test equipment that have been clarified and addressed in
Z97.1-2009%? (e.g., evaluation of laminated glass after breakage).

The use of a single test method and qualification procedure — ANSI Z97.1 (most current
version) - would allow greater understanding by consumers, specifiers (such as architects),
building code officials, as well as the industry and the test labs. Unlike Part 1201, ANSIZ97.1 is
updated and reviewed on a five to ten year cycle so that it has and will remain in step with the
industry and technology being used by consumers.®

In the view of SGCC®, ANSI Z97.1 is a more rigorous test standard than Part 1201 and
will better protect the consumer. For example:

(1) Z97.1 requires that more samples be tested while Section 1201.4 has been interpreted

as requiring only one sample to be tested,

(2) Z97.1 requires an additional center-punch test for some products, and

(3) Z97.1 builds in increased durabitity test requirements.

From a safety perspective, it should be noted that ANSI Z97.1 does not include wired
glass as a “safety glazing material” and similarly excludes from the definition other types of
glass that, if broken, can be hazardous not only because of their cutting and piercing potential,

but also because a break may be life threatening.! The new interpretation and qualification

$ SGCC® notes that the National Highway Traffic Safety Administration (“NHTSA"}
has taken a similar approach to that recommended here. On July 12, 2005, NHTSA published a
Final Rule amending 49 CFR 571.205, Glazing Materials, see 132 FR 39959, which adopts by
reference ANSI/SAE Z26.1-1996 for the testing of automotive glazing materials.

7 16 CFR 1201(c) exempts from wired glass Part 120} where its use is required by
ordinance and also excludes certain other products. SGCC® is not requesting any change in
these exemptions.

-7-
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procedures for ANST Z97.1 will allow for tighter control cver glazing performance in hazardous
{ocations including doors.

There is a trend towards adopting and referencing ANSI Z97.1 in other standards, For
example, Z97.1 is now being referenced in Building Codes such as IBC 2012 and IRC 2012. In
addition, Z97.1 is referenced in the new standard for glass in table tops being developed by
ASTM’s Subcommittee F15.42 on Furniture Safety. See ASTM WK22334,

http://www .astm,org/database. cart/workitems/WIK 22334 htm. (Glass in table tops has been an

issue with injuries over the past years and is not addressed in 16 CFR Part 1201.)

Currently, 16 CFR Part 1201 covers only doors, door leaves and such. Glazing materials,
however, are being used in much broader expanses than in the past, and ANSI Z97.1 is
commensurately broad. There is great confusion in the industry regarding which test
methodology needs to be used in what circumstance and how different the tests are, as between
the ANS! and CPSC standards. SGCC is often asked whether one test method is acceptable for
the other. At present, manufacturers must shoulder the burden of paying for dual qualification
testing when the adoption of a single test procedure could avoid that unnecessary duplication.

ANSI Z297.1 broadly defines and applies to safety glazing products for all applications,
whiie 16 CFR Part 1201 applies more narrowly. The existence of two test methodologies for the
two standards creates confusion among members of the industry, the consuming public, and the
building code community. Because of this confusion, various specifying entities reference one or
both standards. This in turn forces most manufacturers to perform redundant testing to both

standards. This creates wasted expense and a misutilization of resources.
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For these reasons, SGCC respectfully requests that this petition be docketed for public

CONCLUSION

comment and urges the Commission to publish the revised 16 CFR § 1201.4 as a proposed rule

and move rapidly towards issuance of the revision as a final rule under the Consumer Product

Safety Act.

DATED: June 26, 2012

THIS DOCUMENT HAS NOT BEEN REVIEWED
OR ACCEPTED BY THE COMMISSION.

Respectfully submitted,

(o

William M. Hannay

Counsel for Safety Glazing Certification Council
Schiff Hardin LLP

233 S. Wacker Drive, Suite 6600

Chicago IL 60606
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Consumer Product Saofety Commission

111488 Emberising i
and ash) contalning n-pinbh &uo-

ated with inhalation of ashestos .
bars.

{2) The Commission finds that it Is in
the public interest to regulate the risk
of cancer assoclated with inhalation of
asbestos  fibers  from  artificial
emberizing materlals (embers and ash}
containing respirable free-form asbes-
tos under the Consumer Product Safety
Act (CPSA) rather than under ths Fed-
ernl Mazardous Substances Act (FHSA)
because of the desirability of avolding
possibly lengthy, resource-consumning,
insfficlent rulemaki proceedings
under the FHSA, and because of the
avaliability of civil penaities under the
CPSA for knowing noncompllence.

(B} Therefore. artificlal emberizing
materialy {embers and ash) contalning
resplrable free-form asbastos ars regu.
lated under the CPSA.

142 FR 81354, Dac. 15, 1977]
$§1145.9-1148.18 [Reserved]
Huf:.rl! Lighiers ihet are intended

that can be
risks of death or injury.

{a) The Commission finds that it Is In
the public latersst to re uhm under
the Consumer Product Yy Act sny
risks of injury asseciated Mf.h the face
that lighters intended for Igniting
smoking materials can be operated by
young children, rather than regulate
such risks under the Federal Hazardous
Substances Act or the Poison Freven.
tion Packaging Act of 1970,

(b} Therefors, if the Commission
finds regulation to be necessary, risks
of death or injury that are assoclated
with lighters that are intended for Ig-
niting smoking materials. whers such
risks axist because tha lighters can ba
operated by young children, shall be
regulated under one or more provisions
of ths Consurmer Product Safety Act.
Other risks associated with such iight-
2rs, and that are based solely on the
fact that the lightsrs contain a haz-
ardous substance, shall continus to be
reguiated under the Federal Hazardous
Substances Act.

{58 FR 37356, July 12, 1993}

EXHIBIT A

Pt. 1201

Gtod by childrem; riske

(#) The Commission finds that it is In
the public interest to reguiate under
the Consumer Product Safety Act any
risks of injury asscclated with the fact
that multi-purpose lighters can be op-
ersted by young chil ., rather than
risks under the Fed-
eral Hazardous Substances Act or the
Polson Prevention Packaging Act of
1970,

(b} Therefore, if the Commission
flnds regulation to be necessary, riska
of death or injury that are associated
with multi-purpose lighters becauss
the lighters ¢can be operated by young
chlidren shall be regulated under one
or more 18l of the C
Product Safety Act. Other risks that
are associated with such lighters. and
that are based solely on the fact that
the lighteras contain a hazardous sub-
stance, shali cantinue to be regulated
under the Federal Hazardous Sub-
stances Act.

[84 FR 188, Dec. 22, 1998]

PART  1201—SAFETY STANDARD
FOR ARCHITECTURAL GLAZING
MATERIALS

§1148.17 Muiti-
ecan ba

Subport A—The Stondard

Sec.
1205.1 Scope, spplicstion and findings.,
1201.¢ Definstions.

1201.3 Cenorsl ulnmnu.

12014 Test

lwli Cortl!luuam nnd labeling requtre-

12018 Prahiblted atockpiling.

1201.7 Effective date.

FiGURE | TO SUBPART A~GLASS IMPACT TEST
STRUGTURS

FIGURE 2 7O SuaPART A—TEST FRraMB
FIGURKS 3 AND { TO SUBPART A~TBST SPECI-

MENS
FIGURE § TO SUBPART A—IMPACTOR

Subpest B {Reserved]
Subpart C—3iclements of Policy and
Intempretation
120140 1 bathtub

and lhuvurdoun uld mclmre.l
AUTHORITY: Secs. L 4, 4, l! Pub; L.
92-473, N S:st. lill—l?. (15 U.5.C. 2081, 2082,
2058, 2058, 208 )
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§1201.1

SOURCE: 42 FR 1441, Jan. &, 1877, unless oth.
erwise noted.

Subpart A--the Standard
§1201.1 Socope, application and And-
ings.

(a) Scope This part 1201, a consumer
product safety standard, prescribes the
safety requirements for glazing mate-
rials used or intended for use in any of
the following architectural products:

() Storm doors or combination
doors,

2) "

{3} Bathtub doors and enclosures.

{£) Shower doors and enclosures,

(5) [Reserved]

{6) Sliding glass doors (patio-type).
It also requires that these architec-
tural products which incorporate glaz-
ing materials be constructed with glaz-
ing materials that meet the require-
ments of this part. The safety require-
ments are designed to reduce or elimi-
nate unreasonable risks of death or se-
rious injury to consumers when glazing
material Is broken by human contact.

(b) Application. This part 1201 shail
apply te glazing materials, as that
term is defined in §1201.2{a){11}, for use
in the architectural products listed in
paragraph {a) of this sectlon; and to
those architectural products listed In
paragraph (a) of this sectien if they are
made with, or incorporate glazing ma-
terials as that term is defined In
§1201.2(a)}(11). The standard applies to
glazing materials and architectural
products Incorporating glazing mate-
riais that are produced or distributed
for sale to or for the personal use, con-
sumption or enjoyment of consumers
in or around a permanent or temporary
household or residence or in rec-
reational, school, public, or other
bulldings or parts thereof. This part
1201 applies only to those giazing mate-
rials manufactured after the effective
date of the standard; and to those ar-
chitectural products ldentified in para-
graph (a} of this section that are manu-
factured after the effective date of the
standard. Thus, architectural products
identifled In paragraph (a) of this sec-
tion manufactured after the effective
date of the standard must incorporate
glazing materials that comply with the
standard. For purposes of this stand-

16 CFR Ch. Il {1-1-05 EdHtion)

ard, fabricators are considered to be
manufacturers of the architectural
produtts listed in paragraph {a} of this
section. Architectural glazing mate-
rials used in the products listed in
paragraph {a) of this section and used
in mobile homes are not sujject to the
provistons of this part 1201, While this
part 1201 prescribes a test method to
determine whether glazing materials
subjject to this part 1201 standard meet
the requiremnents of the standard, the
standard itself does not require that a
manufacturer test any glazing mate-
rials or products subject to the stand-
ard, All obligations of facturers
to perform testing are imposed by sec-
tion M of the Consumer Product Safety
Act and certification regulations which
will be established by a separate rule-
making proceeding. However, the Com-
mission Intends to use the test proce-
dures set forth in this part 120¢ to de-
termine whether materials and prod-
ucts sulyject to the standard meet the
requirements of the standard.

(¢} Exemptions, The followlng prod-
ucts, materials and uses are exempt
from this part 1201:

(¥} Wired glass used in doors or other
assemblies to retard che passage of fire,
where such door or assembly is re-
quired by a federal, state, local, or mu-
nicipal fire ordinance.

{2} Louvers of jalousie doors:

(3) Openings in doors through which a

3 inch diameter sphere is unable to
pass:
{9 Carved glass (as defined In
§1201.2{2)(36)}, dalle glass {as defined in
§1201.2{a}(37)}. or leaded glass {as de-
fined in §1201.2(a){14)), which 15 used in
doors and glazed panels (as defined in
§§1201.2(a)(T) and (2)(18)} if the glazing
matertal meets all of the following cri-
teria:

() The coloring. texturing. or other
design qualities or components of the
glazing material cannot be removed
without destroying the material: and

(15 ‘The primary purpose of such glaz-
ing is decorative or artistic; and

(1) The glazing material is consplcu-
ousty colored or textured sc as to be
plainly visible and plainly identiflable
as aesthetic or decorative rather than
functional {other than for the purpose
of admitting or controllitng admission
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oi'}ight components or heat and cold};
a

(iv} The glazing matertal, or assem-
bly into which it is mcorporated.- is di-
vided into by p s
and plainly visible llnas,

(5) Glazing materials used as curved
glazed panels in revolving doors;

(6) Commercial refrigerated cabinet
glazed doors.

{d) Findings'--(1} The degree and na-
ture of the risk of Injury the rule is de-
signed to eliminate or reduce. The Com-
mission finds that the nature of the
risks of injury this standard s de-
signed to eilminate or reduce are as
follows:

{l}) Lecerations, contusions, abra-
sfons, and other injury or death result-
ing from walking or running into
glazed doors or sliding glass doors be-
lieved to be open or glazed panels mis-
taken as a means of ingress or egress,
or pushing against glazing material in
doors or glazed panels in an attempt to
open a door.

{li) Lacerations, contusions, abra-
sions, and other injury or death result-
ing from accidentally falling into or
through glazed doors, sliding glass
doors, glazed panels, bathtub doors and
enclosures and shower doors and enclo-
sures,

(lif} Lacerations, contusions, abra-
sions, and other injury or death result-
ing from the act of installing, replac-
ing, storing or otherwise manipulating
glazing material in doors, sliding glass
doors, glazed panels, bathtub doors and
enclosures and shower doors and encio-
sures, or from broken glazing material
in doors., sliding glass doors, glazed
panels, bathtub doors and enclosures
and shower doors and enclosures. The

iThe Com.miulons ﬂnding a2pply to the
d as iasued at {2
FR 1428, on January 6, 1577, Since that date,
the Commission has revoked portions of the
standard which prescribed requirements for
“‘glazed panels” (43 FR 57383, August 28, 1980);
&n accelerated environmental durabllity test
for “plastic glazi materials for
outdoor expoaure US FR 86002, October 6,
1980); and a modulus of elasticlty test, a
hardness test, and an indoor aging test appli-
cable to plastic glazing materials (7 FR
27856, June 28, 1942}, However, the findings
hsve not been revised nnd they are :Im'efnre.
not fully the ing re-
qulrements of the st.-miard

§120%.1

Comlssion estimates that 73.000 inju-
rles associated with architectural glaz-
ing materials in the architectural prod-
ucts within the scope of this standard
were treated in hospital emergency
rooms during 1575, and that about 2,400
of these injuries required the patients
to be hospitalized. Extrapolating to
total Injuries in the United States the
Commission further estimates that ap-
proximately 190,000 injuries were asso-
ciated with architectural glazing prod-
ucts covered by this standard. Al-
though injuries gcecur at any age, chil-
dren aged !4 and under appear to be at
particular risk of injury since as a
group they represent approximately
half the injuries while comprising less
than 30 percent of the populatton. Lac-
erations are the most common injurles
assoclated with architectural glazing
materlals and account for 72 percent to
93 percent of the Injuries assoclated
with the architectural products identi-
fled in paragraph (2} of this section.
These lacerative injuries span a broad
spectrum of severity and extent of
bedy part affected. During 1975, an esti-
mated 200 injuries were treated in
emergency rooms for lacerations over
25 to 50 percent of the victims' bodies
and over 7.800 persons were treated for
lacerations to the head or face. On the
basis of all injury information avail-
able to the Comunission, it is apparent
that the severity of the injuries assocl-
ated with architectural glazing mate-
rials ranges from minor cuts to damage
to tendons, nerves, muscles, and blood
vessels resulting in extensive surgery.
Peripheral nerve Injuries result in
varying degres of loss in sensation and
motion which may never be restored
completely. Tendon and muscle irju-
ries may Involve loss of movement.
Some victims of architectural glazing
material Incidents are disflgured. and
sustaln emotional trauma as well. Sev-
ering of arteries and veins has led to
death. One way of guantifying the ex-
tent of the public health problem relat-
ing to injuries assoclated with products
is to estimate the total number of dis-
ability days resulting from the inju-
rles. Using average days of restricted
activity by age for specific Injurles and
body parts (Vital and Health Statis-
tics, Serles 10, Number 57. National
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Center for Health Statistics, U.S, De-
partment of Health, Education, and
Welfare), it is estimated that about
230,000 days of restricted activity re-
sulted from injuries associated with ar-
chitectural products which were treat-
ed in emergency rooms alone.

{2} The approximate number of con-
sumer products, or fypes or classes there-
of, subject to the standard. The types of
glazing materials affected by or subject
to the standard are lamlnated glass,
tempered pglass. wired glass, organic-
coated glass, annealed glass, and plas-
tics. Architectural products that Incor-
porate the aforementioned glazing ma-
terials that are also affected by or sub-
Ject to the standard are: storm doors or
combination doors. doors. bathtub
doors, and enclosures. shower doors
and enclosures, glazed panels and slid-
ing glass doors (patio-type) (see para-
graph (a} of this sectlon), The Commis-
sion has estimated that 13 to 1§ percent
of the total market for glazing mate.
rlal incorporated in products within
the scope of the standard will be af-
fected by the standard. Most of the
glazing subject to the standard Is cur-
rently covered by state safety glazing
legislation. To date. more than 30
states have enacted safety glazing leg-
islation, but this legislation is neither
consistent nor completely uniform
among states, Annual markets for the
architectural products which incor-
porate glazing material and that are
within the scope of the standard have
been estimated by the Commission in
terms of square feet of glazed area and
number of units. The market for glaz-
ing material incorporated in products
within the scope of the standard was
estimated to be 234.8 million square
feet in 1975, These figures are discussed
in the Economic Impact Statement, pp.
3-T, and appendix A to the Economic
Impact Statement, pp. 18-30, which are
available for review in the Office of the
Secretary of the Commission, Wash-
ington, D.C. 20207.

nfag The need of the public for the archi-
tectural giazing material and products in-
corparat]ﬂg thai glazing material subfect

o the babie effect of
the standard Lmn the utiifty, cost or
availability of e products to meet the
need of the publle—{}) The need of the
public for the architectural glazing mate-

16 CFR Ch. i {(1-1-05 Edition)

riafs and products Incorporating that
glazing material. The need of the public
for architectural products within the
scope of the standard incorporating
glazing material is substantial since
these products serve such functions as
transmission of light, visual commu-
nication, protection from weather, ven-
tilation, and indcor climate control,
and since reasonable substitutes for
these products do not exist as a group,
Each of the types of glazing material
subject to the standard has individual
properties which meet public needs, al-
though one type of glazing materlal is
often an acceptable substitute for an-
other.

(i) Probable effect of the standard
upon the cost of architectural glazing ma-
terials and architectural products incor-
porating the glazing material to meet the
need of the public for the products, The
probable cost effects of the standard
for architectural glazing materials are
Hsted below.

{A) The cost impact of the standard
on consumers will be concentrated in
those states with no present state safe.
ty glazing legislation. In those states.
the average increase in cost per hous-
ing start resulting from the standard is
estimated to range from $30 to $50. or
approximately one-tenth of one percent
of the price of a typical new house; and
the cost for residentfal remodellng and
replacement is expected to be in the
range of $0.25 to $0.30 per household an-
nually.

(B) The increased cost of glazing ma-
terlal for nonresidential uses will be
paid ultimately by consumers through
higher prices of goods and services.
Generally, the increased cost of glazing
5 not passed to consumers irnme-
diately, but is spread over the life of
the nonresidential structure. There-
fore, the increased cost to consumers
for glazing material in nonresidentfal
structures will probably rise slowly
over time to an annual level of approxi-
mately $1.10 per household in states
with no safety glazing legislation and
§8.20 to 30.50 per household in the other
states. In many of the states with state
regulations, the impact of the standard
on residential constructicn and new
housing prices will be near zero, since
most of the glazing Is currently cov-
ered by the state glazing legislation.
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{C) The probable effect of the stand-
ard on the various glazing materials
within the scope of the standard will
differ. The retail price of laminated
glass used in some Category Ii applica-
tions will probably increase by H to 15
percent per square foot, The incre-

1 cost to s for ungraded
laminated glass is estimated to be ap-
pruximately §0.14 per household. annu-
ally. The cost to consumers for tem-
pered glass, organic-coated glass, and
plastics is not expected to increase be-
cause of the standard. Information
available to the Commission indicates
that the technology needed for pro-
ducing wired glass which can comply
with the standard is not readily avail-
able. See appendix A of the Economic
Impact Statement, pp. 45-56, for the in-
cremental cost calculation by product
category and application.

{4il) Probable effect of the standard
upon the utiiity of architectural gilazing
materials and architectural products in-
corporating the glazing materials to meet
the need of the public for the products.
The probable effect of the standard in
regard to the utility of architectural
glazing materials and the architectural
products incorporating glazing mate-
rial should be to increase the utility of
the products. The basic effect of the
standard would be the substitution of
certain safer glazing materials for an-
nealed glass in certain architectural
products. The Commission belleves
that such a substitution would increase
utility for most consumers because of
the usually Increased durability of the
glazing material that complies with
the Commission’s standard. and the
knowledge that the product incor-
porating the glazing material is safer,
There will be disutility for those con-
sumers who prefer non-complying
wired glass and organic-coated glass
when these materials become unavail-
able fer certain applications due to
their likely inability to comply with
the standard. However, the share of the
glazing material market claimed by or-
ganic-coated and wired glass is small.

{iv} Probable effect of the starndard
upon the avelalility of architectural
glazing materials and architectural prod-
ucts Incorporating the glazing materials to
meet the need of the public for the prod-
uces. The Commission finds that the

§12011

proposed standard should not have im-
pacts of significant magnitude on the
availability of architectural products
within the scope of the standard, since
domestic production capacity appears
to be sufftcient to handle any increased
demand for glazing material to be used
in those products. In addition, an in-
creased demand for raw materials nec-
essary to manufacture glazing mate-
rials that comply with the standard
wlill be small in comparison to the vol-
ume of raw materials currently used
for glazing for the products that will be
subject to the standard. Furthermore,
no major change ln demand for the ar-
chitectural products subfect to the
standard incorporating glazing mate-
rials which would affect production is
expected. The Commission finds that,
in the absence of technological ad-
vances, certain glazing materials will
no longer be available for particular
applications. Unless technological ad-
vances are made, wired glass will be
unavailable for use in the architectural
products within the scope of the stand-
ard with the exception of fire door ap-
plications where special provisions of
the standard apply. Similarly. organic-
coated glass which has the film applied
to annealed glass at the factory may
no longer be available for Category II
products due to an inabllity to pass
those impact test provisions of the
standard. The availabllity of glass re-
pl glazing in residential appli-
cations may be reduced, since plastic
glazing often will be the only economi-
cal material available toc consumers
when ir diate repl is need-
ed,

(#) Any means of achieving the cbfec-
tves of the standard while minlmizing ad-
verse effects on competition or disruption
ar dislocation of manufacturing and other
commercial practices consistent with the
public health and safety. The Commis-
sion has considered other means of
achieving the objective of the standard,
but hes found none that it believes
would heve fewer adverse effects on
competition or that would cause less
disruption or dislocation of manufac-
turing and other commercial practices,
consistent with the public health and
safety. For the giazing indust_riy in gen-
eral, the disruptions and dislocations
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of existing manufacturing and com-
mercial gpractices due to the standard
are expected to be minor. However, it
is possible that individual segments of
the glazing materials industry are like-
Iy to be adversely affocted by the
standard. Specifically, there 1s ltkely
to be disruption to the wired glass mar-
ket, the crganic-coated glass market
and, to a lesser extent. to the lami.
nated glass market. Manufacturers of
wired glass will face a serlous problem
because technological improvements In
the product will need to be mada before
wired glass can be used in Category I
applications and because it probably
will not be usable at all in Category Il
appiications (see §1201.2(a) (3) and (4) of
the standard). since there appears to be
little prospect at this time of devel-
oping & wired glass product capable of
withstanding the Category II. 400 foot
pound impact test prescribed In §1201.4
of the standard. Laminated glass cur-
rently used for Category I applications
can meet the 150 foot pourd impact
test requirements. but not ali lami.
nated glass currentiy used for Category
IT applications can meet the 468 foot
pourd lmpact test requirements. The
price increase for technologically up-
grading lsminated glass will be borne
by consumers. The Commission be-
lieves, however, that the compatitive
tmpact of the proposed changes would
not seversly weaken the position of
laminated giass in the maricet place.
The wired glass. organic-coated glass,
and laminated giass markets affected
by the standard are smzll in relation to
the entire industry. The standard is
not expected to have an appreciabie
tmpact on foreign or domestic competi-
tion. increased competition is expected
between primary glass temperers and
regional temperers, with primary tem-
perers taking an in¢reased share of the
original storm door, shding door, bath-
tub enclosure and shower door mar-
kets. Sales of nonresidential glazing
for major nonresidential bulldings will
rermaln with the primary glass compa-
nies. The reglonal temperers are ex-
pected to handle almost all the tem.
pering of glazing for smatler nonresi-
dential buildings. Thus, they will gain
some of this market at the expense of
local dealers and distributors. How-
ever, the distributors and dealers prob-

16 CFR Ch. I (1-1-05 Edition)

ably will operate as order takers for
the srpallest jobs. it is expected that
glazing distributors and dealers will ex-
perience reduced market shares in both
the residential and nonresidential new
glazing markets. This will occur as a
result of the transfer of business to the
primary glass manufacturers and re-
gional temperers, since tempered glass
must be produced to size and It is not
feasible to keep in inventory all sizes
which might be needed.

(5} Summary finding. The Commission
finds that there are unreasonable risks
of intury associated with architecturst
glazing materials used in the architec-
tural products listed in paragraph (a}
of this section. In assessing the gues-
tion of whether unreascnable risks of
injury or injury potential are assoct-
ated with architectural glazing mate-
rials, the Commission has balanced the
degree, nature and frequency of injusy
against the potential effect of the
standard on the ability of architecturai
glazing materials to meet the need of
the public and the effect of the stand-
ard on the cost, utility, and avail-
ability of architectural glazing mate-
rials to meet that need. The Commis-
sion finds that this standard, including
its effective date, is reasonably nec-
essary ta eliminate or reduce the un-
reasonable risks of Injury associated
with architectural glazing materials
and that p Igaticn of the standard
is in the public interest.

{Sec. 8{g), Pub. L. 92-573, 36 Stat. 1215 (15
U.8.C. 2058(e)} (5 U.B.C. 553)

[42 FR 4L, Jan. 6, 117, ns amended at 43 FR
57248 Dec. 7, 1978; 45 FR 57388, Aug. 28, 1980; 47
FR 21858, June 28, 1982; 4 FR 7107, Feb, 27,
1884}

§1201.2 Definitions.

{2} As used in this part 1201:

{I} Annrealed glass means glass that
has been subjected to a slow, controlled
cooling process during manufacture to
control restdual stresses so that it can
be cut or subjected to other fabrica-
tion. Regular polished glate, float,
sheet, relled, and some patterned sur-
face gl are fes of fed

a5,
gl{i.’) Bathaisd doars and ericlasures means
assembtles of panels and/or doors that
are installed on the lip of or imme-
dtately surrounding a bathtub.
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(3 Category I fucts means any of
the following architectural product.s
(i} Steem doors or bination doors

§12m2

solved silica and silicates that also
contains scds and lime. It may be
tri ent, £r: 1 it, or

that contalin no single plece of glazing
material greater than £ square feet
0.83 square meters) in surface area of
t)nel side of the piece of glazlng mate-
rial.

{il) Doors that contain no single
pece of glazing matertal greater than 9
square feet (3.83 square meters] in sur-
face area of one side of the piece of
glazing material.

(4} Category II products means any of
the fol!owing architectural products:

{1} Shower doors and enclosures.

{t1) Bathtub doors and enclosures,

{t1}) Sliding glass doors (patio type).

(v} Stormr doors or combination
doors that contain any plece of glazing
material greater than # square feet
(0.83 square meters) In surface area of
one side of the piece of glazing mats-
rlal.

{¥} Doors that contaln any plece of
glazing material greater than 9 square
feet {0.83 square meters} in surface area
of one side of the plece of glazing mate-
rlal.

(5) Distrib a to
whom a consumer product 1s delivered
er sold for purposes of distribution in
commerce, including persons cutting
glazing material to size, except that
such term does not include a mamdac-
turer or retailer of such produet.

(8} Distribution in commerce means to
sell In commerce, to introduce or ge-
liver for introduction Inte commaerce,
or to hold for sale or distribution after
intreduction into commerce,

{7} Door means an assembly that ls
installed in an interlor or exterior
wall: that is movable In a siiding. piv-
oting, hinged, or revolving manner of
movement; and that Is used by con-
sumers to produce or close off an open-
ing for use as a means of human pas-

e,
sa&) Fabricator means any person who
assembles or otherwise incorporates
pglating materials Into an architectural
product iisted in SIZOI I(a} A fabrl-
cator is urer as
defined in paragraph (a) {16) of this sec-
tion.

{9} Glass means a hard. brittle, amor-
phous substance produced by fusion,
usually consisting of mutually dis

{10) I'Reser\md]

{11) Glazing material means glass, in-
cluding annealed glass, organic coated
glass, tempered glass, laminated glass,
wired glass, or combinations thersof
where these are used:

{1} In openings through the architec-
tural products listed in §1201.1{a), or

{ii} As the architectural products
themselves. e.g. unframed doors.

{12) Jalousfe door means a dootr {as
“door’* is defined In paragraph (aM{?} of
this section} having an opening glazed
with operable, overlapping louvers.
Each louver is one of a series of over-
lapping pleces of glazing material de-
signed to admit ventllation and light
but exclude rain and is typically oper-
ated hy a crank and gear mechanism.

(13 d glass glazing
material composed of two or more
pieces of glass. each piece belng either
tempered glass, heat strengthened
glass, annealed glass or wired glass,
bonded to an intervening layer or lay-
ers of resilient plagtic material.

{14) Leaded glass means a decorative
comgposite glazing material made of in-
dividual picces of glass whose perim-
eter is enclosed by lengths of durable
metal such as lead or zlnc and the
pleces of glass are completely held to-
gether and supported by such metal.
Such pleces of glass can be clear. col-
ored, beveled, palnted, or flashed and
etched.

{t5) Manufacture means to manufac-
ture, produce or assemble.

{16) Manufacturer means any person
who manufactures, fabricates or im-
ports & glazing marterial or architec.
tural product listed in §1201.1(a) that
incorporates glazing material.

(7} Mimor means a treated, polished
or smooth glazing material that forms
lmx%es by the reflection of light.

{(:8) Mobile heme means a structure
transportable in one or more sections,
which is eight body feet (2.4 body me-
ters) or more in width and is thirty-
two body feet (9.7 body meters) or more
in length and which is bullt on a per-

and d d to be used
as a dwelling with or without  perma-
nent foundation when connected to the
required utilities.

199

THIS DOCUMENT HAS NOT BEEN REVIEWED
OR ACCEPTED BY THE COMMISSION.

31

CLEARED FOR PUBLIC RELEASE

UNDER CPSA 6(b)(1)



§i201.2

(19) Other butldings or parts thereof
means buildings or parts thereof (other
than resideatlal, school, pubtc, or rec-
reational buildings) in which all or
ﬁaﬂ: of the building 13 open to the pub-

< with or without specific invitation.
Inciuded are bulldings or parts thereof
such as banks and recreational or re-
tail faciilties In 2 bullding and
multivse buiidings that contain resi-
dential units.

(20) Organic-coated glass means & glaz-
ing material consisting of a plece of
glass, coated and bonded on one or both
sides with an applied polymeric coat-
ing, sheeting, or film.

(21) Patlo door (See “‘sliding
doors (patio-type}” in paragraph {a}(31)
of this section),

(22} Permanent lsbe! means a label
that will remala permanently legible
and visible after installation of the
glazing material and that would be de-
stroyed in attempts to remove It from
the glazing material and includes (but
iIs not limited to)} sandblast, acid erch,
hot;]s;amp. and destructible polyester
1ab:

{23} {Reserved)

{24) Private labeler means an owner of
a brand or trademark on the labei of a
consumer product which bears a pri-
vate label, and Includes any fabricator,
distributor, or installer whe cuts cer-
tifled and ently labeled glazing
materials into smailer pleces.

(25) Public building means a bulidlng
of publlc assembly or meeting inchud-
ing (but not lmited to) a museumn,
place of worship. or restaurant.

(26) Recreational building means a
building used far recreational purposes
including (put not limited to) a the-
ater, stadium, gymmastum, amusement
pa(rk building or library.

M K inf  aidld, n
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“other buildings or parts thereof” In
paragraph (a)(19) of this section. For
purposes of this part 1201, a mobile
home as defined in paragraph (a)(18) of
this section 1s not considered to be a
residential butlding.

(28} Retailer rneans a person to whom
2 consumer product Is delivered or sold
for purposes of sale or distribution by
such person to a consumer: the term
retaller includes a person who cuts
glazing material to size for consumers.

(29} School building means a building
designed primarily for the conduct of
educational instruction and includes
the classrooms, libraries, administra-
tive offices, auditorlums, eating and
sanitary facilities, stadiums. gym-
nasiums and all other structures asso-
clated with such butldings.

{30} Shower door and epclosure means
an assembly of one or more panels in-
stalled to form afl or part of the wall
and or door of a shower stall.

(31} Sliding gless door (patio-type}
means an assemzly of one or more pan-
els, at least one of which is suitably
mavable for use as a means of human
ingress or egress. The term includes
the nonmovable and movable panels of
such assembly.

(32} Storm dooer {or combinatlor: door)
means a movable assembly. used in
tandern with an exterlor door to pro-
tect the exterior door against weather
elements andfor to improve Indoor cli-
mate control,

(33) Tempered glass means a piece of
specially heat treated or chemically
treated glass that cannot be cut,
drilled. ground, or polished after treat-
ment without fracture. When fractured
at any point. if highly tempered, the
entire plece breaks intc small par-
ticles.

(34) Wired glass means a single plece

building, permanent or temporary,
such as a single or multifamily resi-
dence, including (but not limited to) &
house, apartment building, lodging
home, dormitory, hotel, motel, hos-
pital, sanitarlum, and nursing hore,
used as a dwelling for one or miore per-
sons or families and any structure
which is attached to, a part of. or ap-
purtenant to such a buflding. Public
areas of all residential butldings, such
as lobbies and other cormmon facilities.
are lacluded within the definltion of

of ¢ glass thal contains wire
embedded In the body of the glass.

15} ) the Cc
Product Safety Commission.

(38} Carved glass means a decoration
glazing material in which 2 permanent
visible design has been produced by
polishing, grinding, or otherwise re-
moving portions of the surface.

(37 Dalle giass or daile de verre (in-
cluding faceted glass) means a decora-
tive composite glazin? material made
of individual pieces of glass which are
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§ 1201.4 Test Procedures
Testing shall be in accordance with the test provisions of ANSI Z97.1 (most current versicn}, "American
Nationa!l Standard for Safety Glazing Materials Used in Buildings — Safety Performance Specifications
and Methods of Test." 2/

2/ Copies of ANSI| Standard Z97.1 (most current version) are available from the American National
Standards Institute, 25 W. 43rd Street, 4th Floor, New York, NY 10038, or online at

htip:/webstore.ansi.org/FindStandards.aspx?SearchString=Z97. 1&SearchOption=C&PageNum=0&Searc
hTermsArray=null%7cZ97.1%7cnull.

Congumnes Product Safety Commission §12014

imbedded In & cast matrix of concrete {t} Glaring materials used in archi-
tectural preducts not lsted in

Tmﬂnlmm given in the Consumer §1201.1{s) are not subject to this part.
Product Safety Act, and not repeated Any mnterlul not listed in the definl-
in this section, are applicable ta this “glezing material” In

part, smz !(l)(u) i3 not subject to this part
c) Test mesthods snd recommended

published by the American
mm esting’ and. iwsariate gzwlg‘nm,;..:;“:.]xm,umm.:um

(ASTM) L, and referred to In this part

1201, m;e hereby tncorporated by ref-  §1201.4 Test procedures.

erence into this parc. . a T of teats—(t)
(d) Test and Specimens shall be struck as prf-

ractices published by the American -
Nacional Standards Dnstituts (ANSD ;"o"‘“by paragraph (d)(1} of this sfc

and re!‘grred to ithl;i; part §201, wre gra

hereby P It R.g¥ts of the tmpact test are to Yo in.
this part. terpreced In wlith par. ph
(Sec. Sfe}, Pub, L. 62-573, 08 Stac. 12§ 05 {e}HD) t-
U.S.C. 2058(e); (3 U.S.C. 533 mens

[42 FR 1461, Jan. 4, 1077, as amended at 2 FR ~ With
81880, Dec. 7, 1977; 43 FR 5422, Oct. 30, 1973;  section
i3 FR ST247, Dec. 7, 1975; 45 FR 57389, Aug. 1.

1380; 47 PR 2T856, June 28, 1982) tesiy.
part. 1301 shall be
§19013 Gemeral requirements. ol XD s

{a) ALl glaxing materials to which ated tests
this standard applies, as described In  celerated
§1201.1, shall meet the impact and envi- ever.
ronmental test requirements in §1201.4,  annealed gldgs are not

and shall be d by s by
In accordance with § 12015, mental durabiity cescy.
\ TaBs 1—ACCELERATED DT (Areticants P
meteiuts paciman J Tost aquipment Fpone it bon ping
§1201.431) o) £ 1204 ARG 1201 i § 1208 400H2KY
?mﬂiﬂ milﬂ i‘w'ﬂg(ﬂ) N(&W F120LAAND fL-] )M}
Wi piase. Exampt
Anrmaind
(3) Separate tipunent-
different glaz

ferences within a AN, b Emp.uct
vial that could nofigeabd ed to m

oty for Testing and Muatorimis, 1918
Philadeiphis, Ponnsylvanie 18103,
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gthwise direction of the glass spe
hg for the full 6 inch (15 centimg
- Carefully peel this stri

141, Jan. 6, 1877, as amﬂxded at
. Sept. 21 1878; 41 FR 5758, Dec, B,
ct, 6, 1050; 46 FR §3250, Dec.
Bt 47 FR!TEET June 28, 1962]

$1201.8 Cortification and labeling re-
quirements.
(a} Manufacturers and private label-

ers of glazing materlals covered by this
part 1201 shall comply with the reqguire-
ments of section 14 CPSA (15 1J.8.C.
2063) and reguiations jssued under sec-
tion 14.

{b) [Reservad]

{c} Organic-coated giass that has
been tested for environmental exposure
from one side only must bear a perma-
nent label on the coating stating
“GLAZE THIS SIDE IN' and shall bear
in the central 50 percent of the surface
area the following message in letters at
least ¥ inch {7 millimeters) high: "SEE
PERMANENT LABEL FOR IMPOR-
TANT MOUNTING INSTRUCTION.”
The latter message shali be attached to
elther side of the glazing by any means
which shali ensure the message wili re-
main in place until installation.

{42 FR 1441, Jan. §, 1977, as amended at 45 FR
§6007, Oct. &, 1980]

§1201.8 Prohibited stockpilting.

(@) Stockpiling., For the purposes of
this section, the term steckpiling means
manufpcturing or importing the af-
fected products between the date of
issuance of this part in the FEDERAL
REGISTER and the effective date set out
below in §1201.7 at a rate significantly
greater (prescribed in paragraph ) of

§1201.7

this section) than the rate at which the
affected products were produced or fm-
ported during a base period (prescribed
in paragraph {c}(2) of this section).

(b} Prohibited acts. Manufacturers and
importers of glazing materials, fabrica-
tors, and manufacturers or importers
of architectural products specified in
§1201.1{a) who incorporate glazing ma-
terial shall not incorporate glazing ma-
terials which do not comply with the
requirements of this part 1201 into such
products between the date of issuance
of this part in the FEDERAL REGISTER
and the effective date set out in §1204.7
below at a rate greater than the rate of

uctlon or importation during the
ase period {defined in paragraph {c}(2)
of this section) plus ten percent, For
wired glass used in doors or other as-
semblies subject to this part 1201 and
intended to retard the of fire,
when such doors or other assemblies
are required by a Federal. State, local
or municipal fire ordinance, the rate of
production during the base period may
be increased annually by no more than
10 percent.
€} Definitions. As used in this sec-

tion:

(1) Rate of preduction {or importation)
means the total number of affected ar-
chitectural products incorporating
glazing material not complying with
this part manufactured or lmported
during a stated base period.

(2} Base period means, at the optlon of
the manufacturer or importer, any pe-
riod of 180 consecutive days prior to
January 6, 1977, said period to be se-
lected within an interval which begins
July &, 1975.

§1201.7 Effective dute.

‘The effective date of this part E201
shali be July 6, 1977 except:

{a} For glazing materlals used in
doors or other assemblies subject to
this part and Intended to retard the
passage of flre when such doors or
ather assemblies are required by a Fed-
eral, State. or local or municipal fire
ordinance, the effective date shall be
January &, 1980,

(b} Architectural glazing materials
manufactured before July 8, 1977 may
be incorporated Ento architectural
products listed in §1201.1(s) through
July 5. 1978 if:

205
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(1} The architectural glazing mate-
rial conforms to ANSI Standard Z97.1-
1872 or 1975, "Performance Specifica-
tions and Methods of Test for Safety
Glazing Material Used in Bulldings.™
1872 or 18752, which is Incorporated by
reference, and

(%} The architectural glazing mate-
rial is permanently labeled to indicate
it conforms to ANSI Z97.1-1972 or 1475
or is accompanled by a certificate cer-
tifying conformance to ANSI Z87.1 1972
or 1975,

{c) Tempered glass manufactured be-
fore July 6. 1877 may be incorporated
into architectural products listed in
51101 1{a} through July 5, 1981 if:

The tempersed glass conforms to
ANSI Z97.1-1972 or 1975; and

(2) The tempered glass s perma-
nently labeled to Indicate it conforms
to ANSI Z97.1-1972 or 1975 or is accom-
panied by a certificate certifying con-
formance to ANSI Z87.1-1972 or 1975,

(d) L inated g]m £: ured on
or after July 6. 1077 through Decemnber

*Coples of ANST Standard Z97.1-1872 or 1925
are av-ﬂabl« from the American Nationsi
1430 New

York, New York 10018, They are elso svall-
able for Inspection at the National Archives
amd Records Mmmm:atson {NARA). For in-
on the bility of this mate-

ri!l at NARA ca!] 202-7“-6030 or go o

oade of f!du:l_mxdaﬂms/

ibr_ Tocaitions.htmi, This incorporation by ref-
srence was spproved by the Divector of the
Federal Register, These materiais are incor-
porated as they exist in the editions which
have been approved by the Director of the
Federal Register and which have been flled
with the Office of the Federal Register,

16 CFR Ch. It (1-1-05 Eclition)

3, 1877 may be lncorporated into cat-
egory I products as defined in
§1201.2{a) (1) through July 5, 1978 If;

{1} The laminated glass conforms to
ANSI 787.1-1872 or 1875; and

{) The laminated glass is perma-
rently labeled to Indicate that it con-
forms to ANSI Z97.1-1972 or 1875 or is
accompanied by 4 certificate in accord-
ance with section I4{a} of the CPSA
certifying conformance to ANSI 797.1-
1872 or 1975.

{e} Architectural products manufac-
tured between July 6, 1977 and July 3,
1978 incorporating glazing material In
accordance with paragraph (b) of this
section, may be distributed and sold
without restriction.

{f} Architectural products manufac-
tured between July 6, 1977 and July §,
1981 incorporating tempered giass in
accordance with paragraph (c) of this
section, may be distributed and sold
without restriction,

{g) Architectural products identified
in §:261.2{a}{4} manufactured between
July 5, 1977 and July 5, 1978 incor-
porating laminated glass in accordance
with §1200.7(&) may be distributed and
soid without restriction.

(h) Patinaed glass manufactured be-
tween July 8, 1877 and Japuary 8. 1979,
in accordance with the Commission's
stay order published In the FFEDERAL
REGISTER of August 9, 1677 (2 FR
40188}, may be sold without restriction,
Architectural products Incorporating
such glazing may also be sold without
restriction.

(43 FR 5M2Z, Oct. 30, 1578, a3 amended at 43

FRiSTZﬂ, Dec, 7. 1978 46 FR £3250, Dec. 3.
1981
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1 TG SUBPART A OF PART 1201—G1.ASS IMPACT TEST STRUCTURE,

ALTERNATIVE CHANNEL MOUNTING HOLES

INPACT TEST STRUGTURR—=-

IMPACTOR
TEST SPECIMEN MOUNTING FRAME
FIG I~GLASS IMPACT TEST STRUCTUR
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Consumer Product Salety Commission
Subpart B [Reserved]

Subpart C—Stotements of Policy
and Interprelafion

$120140 In tion concerning
bathtub and shower doors sand en-

(a) Purpose and und. The pur-
of this section is to clarify the
scope of the terms "bathtub docrs and
enclosures'’ and “‘shower door and en-
closure™ as they are used In the Stand-
ard ip subpart A, The Standard lists
the preducts that are subject to it
§1201.1{z})). This list Includes bathtub
doors and enclosures, & term defined in
the Standard to mean ‘“‘assemblles of
panels and/or doors that are Installed
on the Hp of or immediately sur-
rounding a batheud'’ (§120%,2(aH2)}). The
list also includes shower doors and en-
closures, n term defined to mean *‘(as-
semblies) of one or more panels in-
stalled to form all or part of the wall
andfor door of a shower stall”
(51251.2{a}{36)). Since the Standard be-
came effective on July 6. 1877, the ques-
tion has arisen whether the definitions
of these prod inciude gl g mate-
rials in a window that is located over a
bathtub or within & shower stall and in
the exterior wall of a bullding. The
definitions of the terms “bathtub doors
and enclosures’” and “shower door and
anclosure’” contain no specific exemp-
tion for glazing materials in such win-
dows. If read literally. the Standard
could include glazing materials in an
exterior wall window located above a
bathtub because that window could be
Interpreted as being *‘Immediately sur-

§1202.2

pretation applies only to the term
“bathtub doors and enclosures’” and
“shower door and enclosure’’ and does
not affect the applicability of the
Stamdard to any other product.

46 FR 45751, Sept, 15, 18811

1202—SAFETY STANDARD
FOR MATCHBOOKS

Sec.

1202.1 Scope and effective date.

1202.2 Findings.

1202.3 Definitions.

1202.4 Marchbock genersl requirements.
12025 Certification.

12025 Marking.

12027 Prohibited stockpiling.

AUTHORITY: Secs, 2, 3. 7, 8, 14, i6, and 18,
Pub, L. §2-573, 88 Stat. 1212-17 (15 .S.C. 2051,
2952, 2056, 2058, 2063, 2065, and 206%).

SaURCE: 43 FR 53709, Nov. 17, 1978, uniess
otherwise nioted

§1202.1 Scopa and effective dsate.

{a) Scope. This part 1202, a consumer
preduct safety standard, prescribes the
safety requirernents, mciuding Eahellng
requir: for the mat
part 1202 appiies to &ll matchbaoks
manufactured in or imported into the
United States after Its effective date.

{b) Effective date. The effective date
shall be May 4, 1978.

§1203.2 Findings.!

{a} Risk of injury. The Commission
finds that unreasonable risks of injury
from accidents are asscclated with
matct ks. These unr ble risks,

rourding’” the bathtub. Similarly, the
Standard, if read literally, could In-
clude glazing materials in an exterior
wall window because that window
could be interpreted as forming "ali or
part of the wall *** of a shower
stall.”

(b} Interpretation. When the Consumer
Product Safety Commisston 1ssued the
Standard, it did not intend the stand-

1The Commission’s findings apply to the
matchbook standard that it published on
May 4, 1977 (412 FR 22656-70). On Mar. 31, 1978,
the 1.5, Court of Appeals for the First Cir-
cutt set nalde portions of that standard (D
D. Sous, Co. v. CPSC, 574 F. 2 643), On
Nov. 12, 18?8 the Cormmission putlished a re-
vised version of the stendard which reflects
the court's decision. Howevez, the findings
have not been revised and they are therefore
not fully applicable to the revised macch-
K reg 3, For ple, the revised

t address the unreusonable

ard to apply to any item of glazlng ma-
terial ina dow that over
a bathtub or within a si’:ower stall and
in the exterior wall of a building. The
Commission clarifies that the i

risk of l:uury ot‘ ‘[blurn injuries that have
been sustzined by persons from fires that
have been set by the afterglow of extin-

does not apply te such items of glazing
material or such windows. This inter-

hes” {§1202.2(a) §)) because
the court set aside the afterglow perform-
ance requirement,

21
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(#)\The structural framing shall be
welded\or securely bolted at the cor-
ners andhbraced by one of the alternate
methods Shown in figure ! and shall be
securely bolted to the Floor.

{1} The subframe (ste figures
2, 3, and 4} fog securing the test speci-
men on all fdyr edges shall be rein-
forced at each Bprner. The material is
shown as wood X figure 3, but other
materials may be\used: Provided, The
test specimen will dgntact only the pe-
oprene strips, which'khall have 2 shore
A durometer hardness'Wf 30 to 50.

(iv} Any reasonable ans may be
used to secure the subfrdine to the test
frarne so long as the mdgnting Is se-
cure and the pressure on the glazing In
the subframe is not signilcantly al-
tered when the subframe is rignoved.

{v) Pressures on the test \gpeclmen
shall be controlled, and the Rompres-
sion of the neoprene strips shall be be-
tween 19 and 15 percent of the dyiginal
thickness of the mneoprene. Sefuring
methods such as wing bolts and ps
shail be uniformly spaced no gregter
than 18 inches (45 centimeters) agh
with no fewer than two on any edge. Yo
limit the compression of the neopre
and prevent distortion of the subfra
metai shims of an appropriate thi
ness shall be used as shown in figurey/3
and 4.

(2} Impactor. (3} The impactor shyfi be
a leather punching bag as sho r fig-
ure § on this section. The bag Ahall be
filled with No. 7% chilled legd shot to
a total weight of completed assembly
as shown in figure 5. of I pounds 4
cunces (45.3640.11 kilogrgfs). The rub-
ber biadder shall be ieft in place and
fliled through a hole gt inte the upper
part. After filling tj® rubber bladder,
the top should be ejther twisted around
the threaded metal rod below the metal
sleeve or pulledfOver the metal sleeve
and tied with # cord or leather thong.
Note that hanging strap must be
removed. Tie bag should be laced In
the normg¥ manner. The exterior of the
bag shal¥ be completely covered by %
inch {}§ centimeters) wide glass fila-
ment/ reinforced pressure sensitive
rtapef (Figure 5.}

Provisions shall be made for rais-

g the lLmpactor or to drop helghts of

b to 48 Inches (1.22 meters). At its re-

ease it shall have been supported so

16 CFR Ch. li {1-1-05 Edifion)

that the rod goilng through its cents
was in line with the steel support cabf
in a manner designed to minimize whb
ble or osctliation after its release.

{3) Environmental durabllity testfbqulip-
ment—{i} Boil test. Two contajflers of
water shail be provided with ans to
maintain one at 150° &5 °F f86° 32 °C)
and the second at a slow bo} at atmos-
pheric pressure. The conjainers shail
be large enough to accegy a rack hold-
ing three specimens, eagh 12 Inches (30
centimeters) square, of the glazing ma-
terial in a vertical pbsition. The rack
shall be positioned go that each speci-
men is surrounded Oy at least one inch
{2.5 centimeters) gt water.

{1} Stmulatedf weathering test. The
equipment shgl be a xenon arc (water-
cooled) Weatfier-Ometer employing a
lamp rated gt 6500 watts and automatic
light menjforing and control systems.
Borosilicgte inner and ocuter filters
shall by used. An appropriate water
spray le shall be used. Operating
procetures shall be in accordance with
ASP G 26-70, “Standard Rec-
opfinended Practice for Operating

ight—and Water-Exposure Apparatus

enon-Arc Type) for Exposure of Non-
metallic Materials,” April 13, 1370, as
augmented for plastics by ASTM D
2565-10, 'S dard Recor ded Prac-
ice for Operating Xenon-Arc Type
NVater-Cooled) Light- and Water-Expo-
sire Apparatus for Exposure of Plas-
tidg,”” Procedure B, June 12, 1970, which
are\lncorporated by reference. Coples
of bdgh documents are available from
the Alperican Society for Testing and
Materiyls. 1916 Race Street. Philadel-
phia. Pygnsylvania 19103. They are also
availableXor Inspection at the National
Archives ogd Records Administration
{NARA}. Fo\ information on the avail-
abllity of thiy material at NARA, call
203-741-8030, wor go o http
www.archives.goNfederal _register/
code__of _federal Negulations/
ibr__focations. htm!, \This Incorporation
by reference was approved by the Di-
rector of the Federsl, Register. These
materials are incorpWated as they
exist in the edition whidg has been ap-
?;:cved by the Director c\the Federal

gister and which has bee fited with
the Office of the Federal Regh L

{c} Test spacimens—(i) Corljtion of
specimens. All specimens shall boygested
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as supNled by the manufacturer, fol-
lowing raymoval of any temporary pro-
tective king materials. No tests
shall be cofgmenced before the speci-
mens have bdgn stored in the labora-
tory for 4 hourd Specimens shall be ar-

ed to permif\free circulation of air
to all surfaces duripg this period.

(2) Impact spe ¢. Impact speci-
mens shall be of the dgrgest size manu-
factured up to a maxiNum width of M4
inches (B6 centimeters) agd a maximum
height of 76 inches {1.9 mgters}. Speci-
mens shall be tested for ejch nominal
thickness offered by the maXufacturer.

() Environmental durabilify speci-
mens—(l) Bod test, Three pAsces 12
inches by 12 inches (30 centimeters by
30 centimeters) with nominal thidknes
identical to those submitted fol the
impact test shall be used.

1) Weathering tests—(A) {Reserved]

B} Organle-coated glass—(J) Orienty-
tior specifled. Six organic-coated glasd
specimens 2 inches by 6 inches (5 centl-
meters by 15 centimeters) by nominal
thickness identical to those submitted
for the impact test shall be used.

(&) Ordentationn unspecified. Nine or-
ganlc-coated glass specimens. 2 inchey
by 6 inches (§ centimeters by 15 cenjl-
meters) by nominal thickness identjCal
to those submitted for the Impact/test
shall be used except that whefi the
glazing materlal is symmetriy/ across
its thickness, six specimeng/may be
used.

i) Indoor service. Fouy additional
samples identical te thgfe submitted
for the Impact test.

(d} Test procedu. Tmpact test pro-
cedure. Each specimghi shall be struck
within 2 inches (3 fentimeters) of its
geometric center fwith the impactor
dropped from single height, des-
ignated accordipg to the product cat-
egory. Specimgins for Category I shall
be impacted/one time from a drop
height of 1§ to J8W inches (458 to 470

§1201.4

{2} Environmental durabliity test proce
dures—(1) Bail test. The specimens shy
he immersed 1n the 150 F {66 *C) waler
for 3 minutes. They shall they be
quickly removed and immersed the
boiling water and left there for Fhours,
The specimens shall then be yemoved,
cooled. and dried for examphation as
specified in paragraph (e}(A() of this
section.

() Accelerated weathg¥ing test. The
specimens shall be rftained in the
Weather-Ometer (pargigraph (b}{3)(1) of
this section) for & period of 126041
hours, and expasedfto a radiant flux of
50 microwatts pgr square centimeter
(12 caleries per gfcond per square centl-
meter) while dfmonitoring at a wave-
length of 340 Aanometers.

(A} [Resepled]

) Orggnic-coated glass—{({) Orienta-
tion spegffied. Three specimens shall be
mountgl with the surface that is In-
tendefl to be oriented indoors faced
away from the radiation source; the
pthér three specimens shall be kKept In
ddrkness at 73 °F {23 °C) for use as con-
fiyls. Materlals so tested shall be la-
belgd according to §1201.5(c} of this
part\ 201,

(8 \Orientation unspecified. Three
specl s shall be meounted with one of
the surfaces toward the radiation:
three spejmens shall be mounted with
the other Sgrface toward the radiation,
and three sgecimens shall be kept In
darkriess at 7 °F {23 °C} for use as con-
trols. When ¥e glazing material is
symnetric acrdgs its thickness, three
specimens shall B¢ leradiated.

{e} Interpretatior\of results—{1} Impact
test, A glazing matkrial may be quall-
fled for use in both Ogtegory 1 and Cat-
egory IT products if it\neets the impact
requirements for Categpry 11. A glazing
miaterial shall be judgedito pass the im-
puct test If the specimel tested meets
any one of the criteria Igted in para-
graphs (e}(1) (1) through (v} of this sec-

millimetep$). Specimens for Category tionm:

II shall fe impacted one time from
drop hejfht of 48 to 4814 inches (1.22 to
1.23 mykers}, For all specimens that are
not s metric from surface to surface,
an ghual number of specimens shall be
pacted on each side. For glazing ma-
als which will be evaluated by para-
graph (e){(1){iif} of this section, this im-
pact test procedure is not required.

@ {i) When breakage occurs fpumerous

cracks and fissures may ofgcur} no
opening shall develop in the tégt sam-
ple through which a 3 inch (TAAmilli-
meter) diameter solid steel sphere,
weighing 4 pounds %3 oz (1.8120.08 Nilo-
grams}, passes when placed ot
dropped) In the opening and permittid
to remaln for a period of one second
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FoM, this criterion, the sample after
bein), impacted shall be placed, while
remaiNng in the subframe, in a hori-
zontal, pact side up position with a
minimurh, of one foot (31 centimeters)
of free spage immediately beneath the

specimen.
@ (i) When Bgeakage occurs, what ap-

pear to be the' %) largest particles shall
be selected witiin 5 minutes subse-
quent to the tesBand shall weigh no
more than the eguialent weight of 10

uvare inches (64 sqyare centimeters)
of the original specim¥p. For the pur.
poses of this section pd e means a
portion of a broken tdgt specimen
which is determined by ideNtifying the
smallest possible perimeter dpound all
peints in the portion of the brofgen test
pect always passiug along\gracks
or exposed surfaces.

{t1i) [Reserved]
@ (iv} The specimen does not remyin

within the subframe snd no breakage s
caused by the lmpactor.
@ (v} The spacimen does not break.

(& Environmental durablifty tests— (i)
Bedf test, The glass Itself may crack in
this test, but no bubbles or other de-
fects shall develop more than % inch
{12 miliimeters} from the outer edge #
the specimen or from any crack tjfat
may develop. Any specimen in ich
the glass cracks to en extent thay con-
fuses the interpretation of the fesults
shall be discarded, and anothgf speci-
men shall be tested in its stegd,

{ti) Accelerated weathering test—{A)
[Reserved)

(B) Organic-coated giagh. Specimens
shall be judged satisfactgy If they pass
both the achesion test/and the tensile
test described beloy In paragraph
{2} {ii}{B} (N and {2 of this section.

0y Adhesion test forganic-coated glass
ol —()) Specimess. The specimens for
this test are the X inch by 6 inch (5 cen-
timeters by 15 fentimeters) weathered
specimens ang the controi specimens.

e Spec shall be conditioned
Just prior tff the performance of the ad-
hesion teyl at 73° &6 °F (23° 13 °C} and
50+5 pergbnt relative humidicy for 2t
hours.

{1 Apparatus. The test apparatus
shall/consist of a constant-rate-of-ex-

englon-type (CRE) tensile tester with

moving crosshead set to move at 12
fches per minute (5 millimeters per

16 CFR Ch. it (1-1-05 Editiop

second) and load range such that/the
average pull force will fall at 30/to 50
percent of full scate. A cutter gdall be
used containing new razor blfdes for
cutting 1 inch {25 millimeyer wide
specimens of the organic goating on
the glass. The razor blages shail be
used one time only.

(1) Procedure. Using t¥e razor cutter,
cut a stralght, 1 incl/ (25 millimeter)
wide strip of the orgghic coating in the
lengthwise directiog/ of the glass speci-
men along and wightn % inch (6 milli-
meters} of one edfe. Peel back, cleanly
and evenly, abogft Z inches (50 millime-
ters) of ene epll of the 1 Inch (25 milll-
meters} widef organic strip. Attach a
strip of rejfiforced pressure sensitive
tape to the'side of the organic strip op-
posite thy adhesive, to extend this free
erid to ghout 8 Inches (200 millimeters)
in length. Place the end of the glass
panelfrom which the organic strip was
remgved in the lower clamp of the ten-
silyf tester and and the free end of the

ghe in the upper clamp. Peel the re-

alnder of the crganic strip from the
glgss mechanically and obtain a record
of Yhe pull force value, Determine and
recokd the average pull force value for
each {pecimen from the chart, Weath-
ered akd control speclmens are to be
tested a\ternately.

{1 In¥rpretation of results. The or-
ganic-coatyd glass adhesion shall be
Judged satilactory if the average puil
force for the\weathered specimens is no
iess than 90 pircent of the average pull
force for the cdgtrol specimens.

(B Tensile strexgth test (organic-coated
glass oniy). (4 ¢ specimens for this
test are the same\2 inch by & inch (§
centlmeter by 15 \centlmeter} speci-
mens used in the adilgsion test,

{i} Apparatus. The ORE tensile tester
shall be used with thW moving cross-
head set to move at\2 inches per
minute (0.8 millimeter pey second) and
the load range such that thg specimens
will break at 3¢ to §0% of iyl scale. A
cutter shall be used contalging new
razor blades for cutting ¥ inch (12 mil-
Hmeter} wide specimens of the §rganic
coating on the glass. The razor Qledes
shall be used cne time only.

(#h Procedure. Using the % Inch\(12
millimeter) razor cutter, cut a straight
strip of the organic coating in iR
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AMERICAN NATIONAL STANDARD

Approval of an American National Standard requires verification by ANSI that the requirements
for due process, consensus, and other criteria for approval have been met by the standards
developer.

Congensus is established when, in the judgment of the ANSI Board of Standards Review,
substantial agreement has been reached by directly and materially affected interests. Substantial
agreement means much more than a simple majority, but not necessarfly unanimity. Consensus
requires that all views and objections be considered, and that a concerted effort be made toward
their resolution.

The use of American National Standards is completely voluntary; their existence does not in any
respect preclude anyone, whether they have approved the standards or not, from manufacturing,
marketing, purchasing, or using products, processes, or procedures not conforming to the
standards.

The American National Standards Inslitute does not develop standards and will in no
dreumstances give an interpretation of any American National Standard. Moreover, no person
shall have the right or authority to issue an interpretation of an American National Standard in
the name of the American National Standards Institute. Requests for interpretations should be
addressed to the secretariat or sponsor whose name appears on the titie page of this standard.

CAUTION NOTICE: This American National Standard may be revised or withdrawn at any time.

The procedures of the American National Standards Institute require that action be taken to
reaffirm, revise, or withdraw bhis standard no later than five years from the date of approval.
Purchases of American National Standards may receive current information on all standards by
calling or writing the American National Standards Institute.
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FORWARD
(This forward is not part of ANSI 297.1-2009%)

This standard was deveioped under procedures accredited as meeting the criteria for American
National Standards. The consensus committee that approved the Standard was balanced to
ensure that individuals from competent and concerned interests have had an opportunity to
participate. It was developed within the approved scope as stated in section 1.1 of the standard.

This Standard is available for public review on a continuing basis. This provides an opportunity
for additional public input from industry, academia, regulatory agencies, and the public-at-large.
The use of an addenda system will aliow revisions made in response to public review or
committee actions to be published as required.

This standard, which is the result of extended and careful consideration of available knowledge
and experience on the subject, is intended fo provide minimum requirements that are
recommended for use, adoption, enforcement by federal, state and local authorities and by
model codes. It is recommended that this standard be referenced but not incorporated in any
statute,

This Standard does not recommend where safety glazing should be used or, when it is used,
what type of glazing material should be used. For this information one should consult other
codes, standards and manufacturer's information.

Neither the standards committee nor the secretariat fee! that this standard is perfect or in its
ultimate form. It is recognized that, although safety-glazing materials are widely used and
accepted, new developments are to be expected and revisions of the standards are necessary as
the art progresses and further experience is gained,

This standard is a successor standard to the 2004e edition. The 2004e standard succeeded those
of the 1984 {reaffirmed in 1994), 1975, 1972 and 1966 editions.

In order for material to be considered for reference or to continue to be referenced in the ANSI
297.1 standard, it shall meet the following criteria:

1. The referenced material, including title and date, and the manner in which it is to be
utilized shail be specifically identified in the text of ANSI Z97.1.

2. The standard or portions of a standard intended to be enforced shall be written in
mandatory language,

3. The scope or applicaticn of the reference material shall be clearly described.

4. The referenced material shalf not have the effect of requiring proprietary materials.

5. The standard shall not prescribe a proprietary agency for quality contrel or testing.

For communication with the Committee please refer to the following page.
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CORRESPONDENCE WITH ASC Z97 COMMITTEE

General. ANSI Codes and Standards are developed and maintained with the intent to
represent the consensus of concerned interests, As such, users of this Standard may interact
with the Committee by requesting interpretations, proposing revisions, and attending Committee
meetings. Correspondence shouid be addressed to:

Secretary, 297 Main Committee
¢/o Julia Schimmelpenningh
Solutia Inc.

730 Worcester St.

Springfield, MA 01151
JCSCHI@Solutia.com

Proposing Revisions, Revisions are made periodically to the Standard to incorporate
changes that appear necessary or desirable, as demonstrated by the experience gained from the
application of the Standard. Approved revisions will be published periodicaliy.

The Committee welcomes proposals for revisions to this Standard. Proposals should be as
specific as possible: dting the paragraph number(s), the proposed wording and a detailed
description of the reasons for the proposal, Pertinent documentation should be included.

Interpretations. On written request, the ASC Z97 Committee will render an interpretation of
any requirement of the Standard. The request for interpretation should be clear and
unambiguous. The foliowing format is recommended:

Subject: ' Cite the applicable paragraph number(s) and provide a concise description.

Edition: Cite the edition of the Standard for which the interpretation is being requested,

Question:; Phrase the question as a request for an interpretation of a spedific requirement
suitable for general understanding and use, not a request for an approval of a
proprietary design or situation.

Requests that are not in the above format may be rewritten by the Committee or its Secretary
prior to being answered, which may inadvertently change the intent of the original request. The
Committee reserves the right to deem certain requests for interpretations as not within its scope
or expertise and refuse to address them.

The committee reserves the right to reconsider any interpretation when or if additionai
information, which might affect that originai interpratation, becomes available tc the Committee.
Persons aggrieved by an interpretation may appeal to the Committee for reinterpretation. The
ASC 297 does not "approve,” “certify,” “rate,” or "endorse," any item, construction, proprietary
device, or activity beyond what is addressed in the Standard.

Attending Committee Meetings. The ASC 297 hoids meetings that are open to the
public. Persons wishing to attend any meeting should contact the Secretary of the Committee or
www.ANSIZ97.com for meeting information.
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DISCLAIMER AND CONDITION OF USE

The Accredited Standards Committee ("ASC™) 797 and its Secretariat, currently the Glazing
Industry Secretariat Committee, have developed this recommended safety performance
specification and test method for glazing materials through a consensus standards development
process the American National Standards Institute has approved. This process brings together
volunteers representing varied view points and interests to achieve consensus on safety related
issues. While the ASC Z57 and its Secretariat administer the process in accordance with ANSI
established rules designed to promote fairness in the development of consensus, neither the ASC
297 nor its Secretariat independently tests, evaluates, or verifies the accuracy of any information
or the soundness of any judgments contained within the document, ANSI Standard Z97.1.

The ASC 297, together with its members, affiliates, and its Secretariat, expressly disclaim and
shali not be liable for any personal injury, property or other damage of any nature, whether
special, indirect, consequential, or compensatory, directly or indirectly resulting from the
publication, use of, or reliance upon this document, whether based upon breach of contract,
breach of warranty, tort (including negligence), strict liability, or otherwise, even if advised of the
possibility of such damages. The foregoing negation of damages is a fundamental element of the
use of the information and data contained herein, and this information and data would not be
developed, compiled, and forwarded by ASC Z97 to ANSI without such limitation.

The ASC 297, together with its members, affiliates, and its Secretariat, also make no guarantees
or warranties, express or impiied, inciuding without limitation, any and all warranties concerning
the accuracy or completeness of the information in the document, its fitness or appropriateness
for a particular purpose or use, its merchantability, and its non-infringement of any third party’s
intellectual property rights. Together, they make no representations or warranties regarding the
information’s compliance with any other applicable statute, rule, faw, or regulation.

Building codes vary from jurisdiction to jurisdiction, and those using this document must consult
the most current version of the applicable building code in effect in the jurisdiction where the
glazing material is to be instalied for restrictions or limitations upon the use of glazing materials
tested to this document, ANSI Standard Z87.1. The ASC Z97, together with its members,
afffiates, and its Secretariat, disclaim any duty or obligation, except as may be reguired by
established ANSI rules, to update or revise the document based upon provisions of or changes to
the building codes.

In developing this safety performance specification and test method and submitting it to ANSI for
approval and publication, neither the ASC 297, its members, nor its Secretariat is undertaking to
render professional or other services for or on behalf of any person or entity. Nor are they
undertaking to perform any duty owed by any person or entity to someone else. Those using
this document should rely upon their own independent judgment or, as appropriate, seek the
advice of competent professionals in determining the exercise of reasonable care in any given
circumstances, Neither the ASC 297, its members, nor its Secretariat has any power, nor do they
undertake, to police or enforce compliance with the contents of this document. Nor do they list,
certify, test, or inspect products, designs, or installations for compliance with this document. Any
certification or other statement of compliance with the requirements of this document shall not
be attributable to ASC Z97 and is solely the responsibility of the certifier or maker of this
statement.
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This standard was processed and approved for submittai to ANSI by the Accredited Standards
Committee Z97. Committee approval of the standard does not necessarily imply that all
committee members voted for its approval. At the time the ASC Z87 approved this standard, the

ASC 797 had the following members:

Kevin Olah, Chair
Julia Schimmelpenningh, Secretary
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ANSI Z97.1 Individual Member Robert Brown nfa
ANSI 297.1 Individual Member C. Greg Carney nfa
ANSI 797.1 Individual Member Edward Conrath nfa
ANSI 297.1 Individual Member (Observer) Charles Cumpston nfa
ANSI 797.1 Individual Member Ray Foss n/a
ANSI 797.1 Individual Member Brian Gartmer nfa
ANSI 297.1 Individual Member John Kent nfa
ANS] 297.1 Individual Member Debra Levy nfa
ANSI 797.1 Individual Member Scott Norville nfa
ANSI 797.1 Individual Member Julie Ruth nfa
ANSI 297.1 Individual Member John Turnbull nfa
Asch Aluminum and Glass CHff Monrce Max Peristien
Architectural Yesting Inc. Scott Swaltek -
Arkema Inc. Joseph Mitchelt Tom DeMain
Atlas Material Testing Technology, LLC Oscar Cordo Richard Slomko
Consolidated Glass Corp. Carl Carmen Louis Marryman
DuPont Glass Laminating Products Valerie Block Serge Molinari
Evonik Cyro LLC Darrell Sparks
Flex-0-Glass, Inc. Alfred Hunsicker Harol¢ Warp
Glass Association of North America Urmilla Sowell Sara Neiswanger
Guardian Industries Corp. Kevin Olah Henry Gorry
Hurricane Test Laboratory L1.C Vinu Abraham Jose Colon
Lucite Internationat, Inc Rick Gano -
Oldcastle Glass, Inc. Richard Wright Robert Williams
Piliington North America, Inc. Chris Barry R. Herrington
Pilkington PLC Thomas Zaremba -
Piaskolite Inc. David Chan Timothy Ling
Product Certification Consultants LLC Garrett Tom -
Q Panel Corporation Steve Novak Steven Grossman
SABIC Innovative Plastics Ralph Buoniconti Tammy Rucker
SaftiFirst/O'Keeffe's Inc. Jeff Griffiths Kelly O'Keeffe
Sheffield Piastics Inc, Kart Weicking o=
Solutia Inc. Julia Schimmelpenningh Dan Laporte
Steel Consuiting Services Kate Steef n—
Technical Glass Products Jerry Razwick Aaron Jackson
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{Observer) Thomas Caton Mark Kumagai
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American National Standard for Safety Glazing
Materials Used in Buildings - Safety Performance
Specifications and Methods of Test

1.1  Scope.

This standard establishes the specifications and methods of test for the safety properties of
safety glazing materials (glazing materials designed to promote safety and reduce the likelihood
of cutting and piercing injuries when the glazing materfals are broken by human contact) as used
for a#t building and architectural purposes.

1.2 Purpose.

The purpose of this standard is to prescribe the minimum safety performance characteristics of
safety glazing materials. This standard affords a besis for; (1) safety standards for adoption in
regulations by federal, state, and local regulatory bodies; and {2) for use by building code
officials, architects, designers, specifiers and others as a reference standard. Approval of a
material under this standard constitutes acceptance of its safety characteristics and the retention
of those characteristics. It is not to be construed as appraisal of its durability or appearance as a
glazing material.

1.3 Limitations.

1.3.1 Conformance of a material to this standard demonstrates minimum
acceptable safety characteristics of the material in use.

1.3.2 While this Standard relates to the minimum safety performance
property test criteria for safety glazing materials, the lowest
classification level herein per section 5.1.2 has NOT been accepted by
all jurisdictions (e.g. CPSC 16 CFR 1201, building codes, etc...) as "safe
performance” for unrestricted human impact accident modes.
Therefore Class C herein applies to glazing material acceptable by the
authority having jurisdiction that either:

(1) has restricted human impact accident modes in
application; or that

(2) has a combination of minimal impact characteristics with
a fire safety function other than energetic human impact
alone.
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1.3.3 Conformance of a material to this standard is not to be construed as an
appraisal of its strength, durability or appearance as a glazing material,
nor does this standard specify situations in which safety-glazing
materials should be used.

1.3.4 This standard does not address the methods used for the installation of
safety giazing materials.

1.3.5 A condition of conformance of 2 material to this standard is its uniform
production so that it will consistently exhibit these safety
characteristics.

1.3.6 Monolithic annealed glass, monolithic heat strengthened glass,
monolithic chemically strengthened glass and monolithic fire rated
wired glass are not consldered safety glazing materials under this
standard.
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This standard is intended for use in conjunctior with the cited editions of the following standards
{see ANNEX X1 for edition year):

ASTM C1036, Standard Specification for Flat Glass',

ASTM C1048 Standard Specification for Heat-Treated Flat Glass - Kind HS, Kind FT, Coated and
Uncoated Glass'.

ASTM C1172 Standard Specification for Laminated Architectural Flat Glass®,

ASTM C1349 Standard Specification for Architectural Flat Glass Clad Polycarbonate®,
ASTM C1464 Standard Specification for Bent Glass'.

ASTM D618 Standard Practice for Conditioning Plastics for Testing'.

ASTM D756 Practice for Determination of Weight and Shape Changes of Plastics under
Accelerated Service Conditions?.

ASTM D7185 Standard Test Method for Rockwell Hardness of Plastics and Electrical Insulating
Materials".

ASTM D790 Standard Test Methods for Flexural Properties of un-reinforced and Reinforced
Plastics and Electricat Insulating Material®.

ASTM D883 Standard Terminology Relating to Plastics®.

ASTM ?1093 Standard Test Method for Haze and Luminous Transmittance of Transparent
Plastics®.

ASTM D1435 Standard Practice for Qutdoor Weathering of Plastics®.
ASTM D2240 Standard Test Method for Rubber Property-Durometer Hardness'.

ASTM D2565 Standard Practice for Xenon Arc Exposure of Plastics Intended for Outdoor
Applications®.

ASTM DB110 Standard Test Methods for Determining the Charpy Impact Resistance of Notched
Specimens of Plastics',

ASTM E308 Practice for Computing the Colors of Objects by Using the CIE System”.

1 ASTM, International. 100 Barr Harbor Drive, West Conshohodken, PA
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ASTM £313 Standard Practice for Calculating Yellowness and Whiteness Indices from
Instrumentally Measured Color Coordinates®,

ASTM G155 Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of Non- |
Metallic Materials® . :

Consumer Product Safety Commission (CPSC) 16 Code of Federal Regulations (CFR) Part 1201
Safety Standard for Architectural Glazing Materials® .

ESSOUO 4822.2 Plastics - Methods of Exposure to Laboratory Light Sources - Part 2 Xenon Arc
roes® .

2 United States Code of Federat Regulations: title 15, volume 2; superintendent of Documents, 25, Government Printing Office, Washington, DT
20402, United States,
3 Organi for ization {(150) Geneva Switzerksnd
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a_symmehfc material.  Glazing in which component layers of its construction makeup are
daffrfearent in thickness, iind, type or pattern texture about its interlayer andjor central plane
surface.

bent glass. Flat glass that has been shaped while hot into a form that has curved surfaces.

bubble. A visible gas pocket in the interlayer material or in the plastic glazing sheet material, or
between the interlayer and another layer of glass or plastic glazing sheet material.

cracking. The visble breaking, splitting or fissuring, either partially or completely through the
thickness of an individual layer of material.

crack-free particle. A portion of a broken test specimen that is determined by identifying the
smallest possible perimeter around all points in the portion of the broken test specimen, always
passing along un-separated cracks or exposed surfaces.

craxing. The visible breaking, splitting or fissuring of a material, typically patterned with a
network of fine lines that do not penetrate through the thickness of an individual layer of
material.

delamination. A condition in which one of the glass or plastic glazing sheet material layers
ioses its bond to an interlayer and separates physically.

discoloration. A visibly noticeable chemical or process induced color deviation in the
appearance of a material,

fire-resistant wired glass. Flat transparent or transhucent soda lime silicate glass which has
an interconnected steel wire mesh, incorporated in the glass during its manufacturing process.
To be considered as fire resistant, this product shall be covered by an appropriate listing body
and when installed shall be labeled accordingly.

laminated glazing. A manufactured assembiy consisting of at least one sheet of glass bonded
to at least one other sheet of glass or plastic glazing material with an organic interlayer. Note:
when broken, numerous cracks appear, but glass fragments tend to adhere to the interlayer. See
ASTM C1172 for additional information.

2-ply glass laminates. A laminated glass consisting of two sheets of glass bonded
together with an interlayer.

multi-ply glass laminates. A laminated glass consisting of more than two layers of
glass and/or plastic glazing sheet material bonded together by interlayers, where both of
the outer surfaces are glass.
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glass/plastic laminates. A laminated glass consisting of one or more layers of glass
and one or more layers of plastic glazing sheet material bonded together with one or
more interlayer(s) in which the plastic surface faces inward when the glazing is installed
in a structure.

mirrors.  Architectural glazing materials whose intended use is based on their reflective quality.
These materials are composed of a reflective surface and may have a substrate of glass, or
plastic.

organic-coated glass. An assembly consisting of a sheet of glass covered on one or both
surfaces with either: (1) an adhesive-applied organic film or sheeting, or (2) an applied coating.
When broken numerous cracks appear, but the glass fragments tend to adhere to the applied
organic material,

Plastic glazing material A single sheet of synthetic plastic material, a combination of two or
more such sheets laminated together, or a combination of plastic material and reinforcement
material in the form of fibers or flakes. This material contains as an essential ingredient an
organic substance of farge molecular weight; is solid in its finished state; and, at some stage in
its manufacture or in its processing into finished articles, can be shaped by flow. See ASTM
1349 for additionat information.

safety glaxing materials. Glazing materials so constructed, treated, or combined with other
materials that, if broken by human contact, the likelihood of cutting or piercing injuries that
might result from such contact is reduced.

tempered glass. (also known as a toughened glass). Glass of any shape that has been
subjected to a thermal treatment process characterized by uniform heating followed by rapid
uniform cooling to produce compressively stressed surface layers. See ASTM Ci048 for
additional requirement information.
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Table 1: Grouping of Tests for Safety Glazing Materials
Glazing Type'
) - ) £
= 2 g e
ER @ = &
§5 |8 © L8 o
Tmpact X X X X X
Center Punch Fragmentation x?
Jest 5.2
Boil X
Tgst5.3
Weathering x** x+= T
Test o4
Indoor aging X X
Test 5.4.3
Hardness x*
Jest4.7, 5.14(3
Modulus x°
Test4? 5.14(3)
i Bent and mirror glazing shall be tested in accordance with requirements of the base-glazing product;
ses section 4.4
2 Center Punch Fragmentation test is used to evaluate the fracture pattern of tempered glass
specimens that do not break during impact test of section 5,1,
3 Excludes glass/plastic laminates
L} Weathering tests on laminated and organic coated glasses shall be performed on the thinnest
construction of all components in clear glass with clear plastics.
5 Products inbended for indoor use only are not subject to weathering test.
6 Oniy required if breakage occurs under impact

4% Condition of Specimens.

Tests shall be applied fo specimens as shipped by the manufacturer and shall be representative
of cornmercial production, except that any protective masking material shall be removed prior to

test.

4.2 Thickness of Specimens.

The thickness of the specimens to be tested shall be measured and recorded along with the
nominal thickness in accordance with accepted industry practice (for glass as set forth in ASTM
C1036 or other national or international standards.). No manufacturer shall mark or advertise as
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passing the tests, described in this standard, any product of different nominal thickness than that
of the specimens passing the tests,

4.3 Size Classification of Specimens.

A description of impact specimens to be tested as required for size dassification as set forth
below:

Unlimited Size (U) 34 inches by 76 inches, % 0.125 (1/8) inch {863 mm by 1930
mm, = 3 mm}

Limited Size (L) Appropriate to Manufacturer, Largest size commercialiy produced
by the manufacturer less than 34 inches by 76 inches, & 1/8
inch {863 mm by 1930 mm, + 3 mm). Minimum specimen size:
16 inches by 30 inches, £+ 1/8 inch (406 mm by 762 mm, % 3
mm}).

No manufacturer submitting specimens that are in the Limited Size Classification shall mark or
advertise as passing the tests, described in this standard, any product with either dimension
greater than those of the specimens passing the tests.

4.4 Specimens for Impact Tests.

For impact test {see section 5.1) of any safety glazing material, four specimens, each of the
thickness angd size described in sections 4.2 and 4.3 respectively, shall be required. If the test
specimens are of an asymmetric material, two shall be impacted from each side.

For impact test after aging (see section 54.4) of safety giazing materials used in indoor
applications, four specimens, each of the thickness and size described in sections 4.2 and 4.3
respectively, shall be required. If the test specimens are of an asymmetric material two shall be
impacted from each side.

For mirror glazing products using either reinforced or non-reinforced organic adhesive backing
material, four specimens each with the backing material applied, of the thickness and size
described in sections 4,2 and 4.3 respectively, shall be required. The specimens shall be
impacted only on the non-reinforced side and with no other material applied.

Bent glass test methods shall be the same as for flat sample testing except as referenced in the
text and figures of this standard (See Figure 4, 4.1, 4.2, 4,3, 5 and §). For unlimited size (U)
classification of bent glass, 34 in x 76 in {864 mm x 1930 mm) specimens with a simple arc-
shaped bend of 40 inches (1016 mm) shall be tested. Interpretation of results shall be the same.
See ASTM C1464 for additional information.

Note: Where profect specific requirements or limitations in production exist, other shapes and
sizes may be tested and classiffed as limited (L).
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4.5 Specimens for Boil Test.

For boil test (see section 5.3) three specimens, each 12 inches by 12 Inches, representative of
commercial production and of identical manufacture and nominal thickness as submitted for
impact testing (see section 4.4), shail be required.

4.6 Specimens for Weathering Tests.

For weathering tests (see section 5.4), specimens as described in sections 4.6.1 and 4.6.2,
representative of commerdial production and of fike thickness as submitted for impact testing
{see section 4,4), shall be required.

4.6.1 Plastic Glazing Material.

One un-backed panel, a minimum 6 inches by 6 inches (152 mm by 152 mm), shall be exposed.
One additional un-backed panel, a minimum 6 inches by 6 inches (152 mm by 152 mm), shall be
kept in darkness and used as a control.

NOTE: A minimum of five specimens, each 0.5 inch by 5 inches (12.7 mm by 127 mm), is necessary for the
Charpy Impact Test (ASTM D6110}. Alternate panel sizes may be used provided that enough material exists
to cut 3 toial of five specimens after exposure, Edges shall be trimmed from exposed panels prior to cutting
specimens to minimize edge effects. For materials suspected of being anisotropic, the direction of one axis
shail be marked on each panel, and alf specimens shall be cut in the same direction.

4.6.2 Laminated Glass and Organic-Coated Glass.

Six specimens, each, a minimum of 2 inches by 6 inches {80 mm by 152 mm) shall be prepared.
Three specimens shall be exposed and three shali be kept in darkness and used as controls.

47 Specimens for Modulus and Hardness Tests

4.7.1 Specimens for Fiexural Modulus.

The specimen dimensions are dependent on the thickness of the material and the span distance
capabilities of the testing machine. The dimensions shall meet the requirements of ASTM D790
for flatwise tests. For common plastic glazing thicknesses and common testing machine
capabilities, specimens 0.5 inch (12.7 mm) wide and 5 inches {127 mm) iong can meet the
requirements. Decreased width and/or increased length may be needed in some cases to meet
the span to depth ratio, span to width ratio and span to length requirements of the standard.

4.1.2 Specimens for Rockwell Hardness.

The specimens shall be at least 1 inch (25 mm) square and at least 1/4 inch (6 mm) thick,
Materials less than 0.25 inch (6 mm) thick may be stacked provided that the precautions noted in
ASTM D785 are met.
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5.1 Impact Test.

Required specimens shall be tested as submitted except that any protective masking or
protective material shall be removed prior to the test. Any applied coating integral to the
specimens shall not be removed. The specimens shail be conditioned to a uniform test
temperature between 65°F and 85°F (18°C and 29°C) for at least 4 hours with separation to
permit free air circulation.

5.1.1 Apparatus.

The test apparatus shall consist of a test frame and an impactor system. The test frame consists
of a main frame mounted on two base beams with stiffening members and a sub-frame, in which
the specimen is held. The impactor system consists of the impactor, traction, release, and
suspension devices.

{1) Main Frame. The main frame shall be constructed to minimize movement, deflection,
twisting or racking of its members during testing., For this purpose, the structural framing
members shall be steel angles 3 inches by § inches by 0.25 inch (76 mm by 127 mm by &€ mm) or
other sections and materials of equal or greater rigidity. The main frame shall be welded or
securely bolted at the corners and braced as shown in Elgure %, Flaure 2 and Figure 3.

The main frame is mounted to a rigid floor and/or wall, Horizontai members made of steel
sections connect the main frame to a rigid wall. The base beams are connected to the main

frame by diagonal members of steel sections (see Fiqure 1, Figure 2 and Figure 3). Attach
the two base beams of the main frame to a concrete base or floor using bolts M16 or equivalent.

Internal dimensions of main frame* (Eigure 2) shall be:
Internal width: 33.25 inches £0.2 inch (835 mm +5 mm)
Internal height: 75.25 inches + 0.2 inch (1902 mm %5 mmy}

* The internal dimensions of the main frame shall be 1.1 inch {28 mm) less than unlimited-size {34 inches by 76 inches
[B63 rm by 1930 mm]) specimen dimensions.
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Altermvate Channel Mounting Holes

\

Main Frame

Alternate Frame
Brace

Sub-Frame

Figure 1: Impact Test Structure
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SWIVEL ATTACHMENT
LOCATE AT VERTICAL
CENTERLINE OF TEST
SPECIMEN AND 80° MIN,
/m
THiS PORTION OF
TEST FRAME
NOT REQUIRED IF
1S MOUNTED ON
CONSTRUCTION

¢ * BUB FRAME MEMBERS
FOR TESTING
SMALLER THAN 34" X T8°
NOTE:
o g 0 OUTER SUB-FRAME
WIDTH OF
L. TESTSPECIMEN -
MiNUsE

Figure 2: Impact Test Frame - Front View
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STEEL ANGLE
/ L5 X 3 X" THK
INNER
SUB-FRAME
3N
(T 3 METAL SHIME TO
. PROVIDE NO MORE
L i THAN 15% RUBBER
ON THICKNESS
g SERON
ol 2° MIN.f—
Figure 2.1: Detall of Section A-A PROPERLY Clamped Test Specimen
(>1/8 inch (3 mm))
*mi% .
5-
tesT- ¥ |
SPECIMEN ‘

Figure 2.2: Detall of Section A-A IMPROPERLY Clamped Test Specimen
{>1/8 inch (3 mm))
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STRANDED STEEL
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STEEL BEAM
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FRAME. USE ONE
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DROP
HEIGHT
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Figare 3: Impact Test Frame - Side View
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m.l’

i
/

WOULD HAVE A CHORD LENGTH
OF 22.9°. THEREFORE 2.9°-0.78" 2 22.15%

Figure 4: Impact Test Frame — Bent Glazing — Front View
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i ™y
: STEEL ANGLE
: - L5 X3 X" THK
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TEST SPECIMEN . : ;
\* . .‘..
13 MIN
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Figure 4.1: Detail of Section B-B

Figure 4.2: Detail of Section C-C
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S

Figure 4.3: Detail of Section D-D

Main Frame
% Radius Support Biock
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Radius Sub Frame

\— Side Sub Frame
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2 Sub Frame

Figure 5: Bent Glass Impact Test Frame {(Exploded View)
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STRANDED STEEL
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Figure 6: Impact Test Frame - Bent Glazing - Side View
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{2) Sub-frame. (Test Specimen Mounting Frame). (See Figure 1 and Figure 2) The sub-frame
for securing the specimens on all four edges consists of two parts made from weod or other
material which is hard enough to withstand the pressure exerted by the clamping forces. Each
part shall be provided with a groove or rebate in which a strip of elastomeric rubber is laid; the
specimen shall only contact the efastomeric rubber strips.

The inner sub-frame (Figure 2.1 and Fiqure 2,2), which is in contact with the specimen, is 2-
inches by 0.75 inch (50 mm by 19 mm) minimum. The outer part of the sub-frame holds the
specimen and is 2 inches by 1.5 inches (50 mm by 38 mm) minimum.

The sub-frame is fixed to the main frame by at least twelve bolts (M10 bolts, scissors clamps or
equivalent). These shall be fixed at the points marked on Figure 1 and Figure 2, with no fewer
than two on any edge and spaced no more than 18 inches (450 mm) apart.

To provide and limit elastomeric rubber compression and avoid sub-frame distortion, non-
compressible shims appropriate to glazing thickness shall be used to separate the inner and outer
parts of the sub-frame (See Figure 2.1).

The elastomeric rubber strip, the only element of the sub frame that the test specimen shall
come into contact with, shall be 0.8 inch (20 mm) wide by 0.4 inch {10 mm) thick and have a
Shore-A hardness of 40 + 10, (ASTM D2240, Standard Test Method for Rubber Property -
Durometer Hardness).

NOTE: Modifications that dlearly do ot aiter the function or performance of the main frame or sub-frame
are acceptable. Any ressonable means may be used fo secure the sub-frame to the main frame provided
the mounting is secure and the pressure on the glazing specimen in the sub-frame is controlied,

{3) Impactor. The impactor shall consist of the leather bag described in Figure 7, a
commercial punching bag® with its bladder left in place, or any other leather bag of nominafly
identical shape and size. The bag shall be fillad with lead shot of 2.4 mm + 0.1 mm diameter
{nominal USA No. 71/2 or European No. 7 lead shot) and taped. After filling with lead shot, the
top shall be either pulled over the metal sleeve and tied with a cord; or twisted around the
threaded eyeholt shaft and tied below the metal sleeve, or both. To reduce bag damage during
testing, the exterior of the leather bag swrface shall be completely covered with glass filament
reinforced pressure sensitive polyester adhesive tape®, 0.5 inch to 0.6 inch (12 mm to 15 mm) in
width and 0.006 inch (0.15 mm) thick. Tape the entire bag, using three (3) rolls or 180 yards
{165 m) total length, and taping in a diagonal-cverlapping manner. Tape the neck of the bag
separately, with additional glass filament reinforced tape of the same kind. The total mass of the
impactor assembly shall be 100 Ib +4 oz {45.4 kg + 0.2 kg), excluding traction system
attachments.

% Such as @ inch {229 mm) diameter by 14 inch (356 mm) high Everiast 4207 (raw, full grain 3 ounce (85 grams)
cowhide) or Everiast 4212 (split 3 ounce (85 grams) cowhide) available from Everlast Sports, Bronx, New York, USA.
These are trade names. This information is given for the convenience of users and does not constitute an endorsement
of any product named. Equivatent products may be used if they can be shown to lead to the same results.

¢ Such as 3M No. B398 {a trade name), or equal. (See foomote$S regarding trade name).

© Copyright 2009 Accredited Standards Committea (ASC) 297 (all rights reserved), ANSI 297.1-2009°
Purchased/Dovmloaded on §/19/2012 9017 AM by
Consumer Products Safety Commission - USA
Pursuant 1o License Agreement, no further reproductions authorized,

21

73
THIS DOCUMENT HAS NOT BEEN REVIEWED CLEARED FOR PUBLIC RELEASE
OR ACCEPTED BY THE COMMISSION. UNDER CPSA 6(b)(1)



ANSI 797.1-2009%

To reduce bag deformation during testing, the bag shall be rotated about the axis of its
suspension device before each specimen or sample set, by ne less than 30 degrees, and by no
more than 90 degrees.

NOTE: To reduce bag damage during testing, a thin homogeneous or non-woven plastic film no more than
Q.005 inch (0.13 mm) thick or a Joosely draped woven cloth towel weighing no more than 0.05 g/em?
(Q.0113 oz./in2) shall not be attached to the impactor, but rather may be suspended vertically in front of
the surface of the specimen at a distance no more than 0.4 inch {18 mm).

The impactor shape shall be maintained constant during testing. To reduce visible deformation of
the impactor, it shall be removed from the suspension device and pummeled with a rubber mallet
into its approximate original shape.

Fill, BAG WITH LEAD SHOT
B0 THAT TOTAL WEIGHT
OF ASSEMBLY I8 100 LB OF

Figure 7: Impactor

© Copyright 2009 Accredited Standards Committee (ASC) 297 (alf nghts reserved), ANSE 297.1-2009°
Purchased/Downloaded on 51972012 917 AM by
Consumer Progucts Safety Comrnission - USA
Pursuant to Ligense Agreement, no frther repreductions sutharized.

22

74
THIS DOCUMENT HAS NOT BEEN REVIEWED CLEARED FOR PUBLIC RELEASE
OR ACCEPTED BY THE COMMISSION. UNDER CPSA 6(b)(1)



ANSI 797.1-2009%

(4) Suspension Devica. The impactor is suspended by means of a single, stranded steel cable,
approximately 0.125 inch (3 mm) diameter, from an upper swivel-fixture above the head of the
main frame at an elevation of which the minimum distance between the swivel-fixture and
impactor centerline is 60 inches {1,524 mm). The upper swivel-fiture must be rigid to ensure
the point of suspension remains stationary. The lower swivel(s) or equivalent shall be provided
on the bag for rotation of the impactor about its suspension device axes between impact events.

When at rest, the surface of the impactor, at it's maximum diameter, shalt be located no more
than 2 inches (51 mm) from the surface of the specimen and no more than 2 inches (51 mm)
from the center of the specimen.

{5) Traction and Release System. A traction system shail be used which enables the impactor
to be brought into its launch position. The launch position depends on the drop height selected.
The traction cable is connected to the impactor traction system by a release mechanism, with
provisions for rotating the impactor. -

To position the impactor at the selected drop height, a traction force shall be applied to raise the
impactor such that the axis of the impactor shall be aligned with the suspension cabie, with the
cable remaining taut. To ensure this, the top and bottom ends of the impactor shall be
conngected to the release device by a suitable link.

51.2 Impact Classification.
Glazing materials shall be submitted for impact testing to & selected drop height dlass.

5.1.21 Drop Height Class.

Glazing materials conforming to this standard are classified by their performance under the
impact test at the selected drop height.

Class A - glazing material that complies with the requirements of section 5.1.4 when
tested by the procedure of section 5.1.3 at a drop height between 48 inches and 48.5
inches (1219 mm and 1232 mm) using an impact specimen appropriate to the size
classification.

Class B - glazing material that complies with the requirements of section 5.1.4 when
tested by the procedure of section 5.1.3 at a drop height of between 18 inches and 18.5
inches (457 mm and 470 mm) using an impact specimen appropriate to the size
classification.

Class C - shall apply only for fire-resistant wired glass. It is a material that complies with
the requirements of section 5.1.4 when tested by the procedure of section 5,13 at a
drop height of between 12 inches and 12.5 inches (305 mm and 318 mm) using an
impact specimen size of 34 inches by 76 inches (863 mm by 1930 mm).
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51.2.2 Drop Helght Qualification.

Glazing material qualified for classification at the higher impact drop height level "Class A", shall
be deemed to comply with the lower impact drop height level "Class B".

51.3 Procedure.

n

&)

(3)

(4)

(5

{6)

]

®

Place and center each specimen in the sub-frame so each edge is encased in the
elastomeric rubber strip to a depth of at least 0.4 inch (10 mm). With the
specimen mounted, the elastomeric rubber strip shail not be compressed by
more than 15% of its thickness. For belts, torque shall be 15 fi-lb. + 4 ft-ib
(20Nm+ SNm).

Select a drop height classification from section 5.1.2.1. Rotate the impactor as
required. Raise the impactor to the selected drop height intended for
classification and stabilize it. At the selected drop height, the suspension device
shall be taut and the axes of the impactor and cable shall be in fine.

The impactor, stabilized in the launch position in a vertical plane normal to the
test specimen, is released and falls without initial velocity or axial rotation. At
least one impact shall occur on each test specimen. Unbroken specdmens may be
reused for higher classification impact testing.

Classify the test specimen according to the Glazing Types in Table 2. Inspect
each test specdmen after impact and record and report whether it complied or
did not comply with the Applicable Interpretation of Résults contained in Table 2.
If classified as Tempered Glass, open the sub frame to allow any particles tp be
released and fall free.

If any of the required specimens fail to comply with the requirements of section
5.1.4, the material shall not be classified for impact.

For asymmetric materials, the test shall be carried cut on both sides using equal
numbers of separate specimens.

When the required number of specimens are impacted and inspected, report the
impact classification as described in section 5.1.2. If all specimens tested by
impact either do not break, or break according to the requirements of section
5.1.4, the glazing material shal! he classified as described in section 5.1.¢2, at the
impact level tested, Classification shall comprise the word "Class”, followed by 2
letter designation ("A™ or "B" or "C") for drop height class.

If it is required to test the material to a higher impact classification level, repeat
the test on the required number of undamaged specimens of the same material
at the higher impact level. At the fabricator's discretion, previously tested but
unbroken specimens may be used for higher impact classification testing.

ANST 297.1-2009%
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{9 Each specimen of bent glass will be impacted on the convex surface at the
center of the specimen perpendicular to the frame from the selected drop height
(see Figure 6).

Note: The convex surface Is tested due to the realistic constraints of the test set-up in impacting

the concave surface.  Additionally, as of the date of this publication no data was avallable that

showed one surface is more or Jess likely to break during impact,

Table 2: Applicable Interpretation of Results for Shot Bag Impact

Fire
Organic | Resistant
Interpretation off Laminated | Tempered | Plastic Coated Wired
Results Glass Glass Glazing Giass Glass
5.1.4 (1) X X X
5.1.4(2) X .
51.4(3) X
| 5.1.4(4) X X X X X

5.1.4 Interpretation of Results.

Evaluation after impact shall ccour whether the specimen remains fully engaged in the frame,
partially engaged in the frame, or is entirely disengaged from the frame. A glazing material shail
be judged to pass the impact test if any one of the applicable criteria below is met by each of the
required number of impact specimens tested.

{1) When breakage occurs with appearance of numerous cracks and fissures, but
remains substantially in one piece and no tear or shear or cpening develops
within the vertical specimens through which a 3.0 inch {76 mm) diameter sphere
can pass using a horizontally applied force of 4.0 ib. {18 N) or less.

%) When breakage occurs, the 10 largest crack-free particles shall be selected
within 5 minutes subsequent to the impact and shall weigh no more than the
equivalent weight of 10 square inches (640 square millimeters) of the original
specimen. For purposes of impact test evaluation when breakage occurs, the
average thickness of a tempered glass specimen containing grooves, bevels, or
other thickness altering fabrication shall be considered the average of the
thinnest measurement of each of the ten (10) geometrically largest crack-free
particles. This average thickness will then be used to determine the maximum
2liowable weight of the ten (10) largest crack-free particies.

NOTE: The weight In ounces of 10 square inches of glass is equal to 14.5 times the glass thickness
in inches.  The weight in grams of 10 square inches of glass s equal to 412 Ymes the glass
thickness in inches (16,18 grams/mm).
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When breakage occurs due to impact, the stiffness and hardness of the
specimens shall be determined. A modulus of elasticity (see ASTM D790) less
than 550,000 psi {3.9 Gpa} and a Rockwell hardness (see ASTM D785) less than
M or R 140 shall indicate satisfactory compliance.

The specimen does not break after impact, See section 5,2 for all specimens of
tempered glass that do not fracture.

52 Center Punch Fragmentation Test

This test is to be performed in addition to the test described in section 5,1. Specimens for testing
shall previously have been tested per section 5.1. Specimens temperature shall be between 65°F
and 85°F (18.3°C and 29.4°C) prior to testing,

5.2.1 Equipment
The fellowing equipment is required:

(1)

@
&)
)

A sharp impactor such as a pointed hammer of about 2.65 ounces (75 g) mass,
or a spring lcaded center punch (such as Starrett No. 18C automatic center
punch} or similar appliance can be used.

A means of specimen support consisting of a flat base with adjustable horizontal
curbs to prevent scattering of fragments.

A calibrated scale suitable for accurately weighing selected particles to the
nearest 0.004 ounce (0.1 gram).

A calibrated micrometer similar to Starrett No. 230, 0 inch — 1 inch {0 mm to 25
mm } capable of measuring the thickness of the selected specimen / particle.

5.2.2 Procedure

(1)

@

Place the specimen on the flat base and place the curb lightly along the
specimen edges so the sample ¢an elongate slightly yet the fragments remain
interiocked.

Strike the test specimen 1 inch (25-mm) inboard of the longest edge at its
midpoeint until fracture occurs.

5.2.3 Particle Weight Determination

(1)

&)

Within five minutes after fracture collect and weigh the ten (10} largest crack-
free particles. In the event any of the ten (10) largest particles cracks after
criginal selection, all pieces shalt be weighed.

For transparent flat glass, measure the thickness of the largest particle. For
patterned glass thickness measurement, see ASTM C1036 for thickness
measurement technique. Record the thickness.

ANSI 297.1-2009%
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5.2.4 Center Punch Fragmentation Interpretation of Results

{1) The total weight of the ten (10) largest crack-free pieces shall weigh no more
than the equivalent weight of 10 square inches (6452 mma2) of the original test
sample. (The weight in ounces of 10 square inches of glass is equal to 14.5 times the
glass thickness in inches. The weight in grams of 10 square inches of glass s aqual o
412 times the glass thickness in inches (15.18 grams/mm}).

{2) No one particle shall be longer than 4 inches {102 mm).

5.2.5 If any of the required specimens fail to comply with the requirements
of section 5,2.4, the material shall not be classified for impact.

5.3 Boil Test for Laminated Glass.

This test shall be made to determine the probable effect of exposure to high temperature and
humidity conditions for a long period of time.

5.31 Procedure.

Three 12 inch by 12 inch (305 mm x 305 mm) flat specimens, as submitted, shalt be immersed,
vertically, in water at 150°F + 10°F (65.6°C £ €°C) for 3 minutes and then quickly transferred to
and similarly immersed in boiling water. The specimens shall be kept in the boiling water for 2
hours and then removed,

5.3.2 Interpretation of Results.

The giass itself may crack in this test, but no bubbles or other defects shail develop more than
0.5 inch (12 mmj} from the outer edge of the specimen or from any crack that may develop. Any
specimen in which the glass cracks to an extent confusing the results shall be discarded without
prejudice, and another specimen shali be tested instead.

5.4 Weathering Tests for Laminates, Organic-Coated Glass and
Plastics.

The purpose of these tests is to determine whether these safety-glazing materials will
successfully retain their safety characteristics after exposure to weathering conditions for an
extended period of time. The weathering methods described in section 5.4.1 shall be used for a#
materials subjected to exterior exposure. After weathering, organic-coated giass shall be tested
as described in sections 5,4.2.1 and 54.2.2; laminates shall be tested as described in sections
5.4.2.1 and 54.2.3, and plastics shall be tested as described in section 5.4.2.4 in order to
evaluate whether or not the safety glazing meets the weathering requirements. Plastic and
Organic coated materdals intended for interior use only shali be subjected to the requirements of
section 5.4.3.
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54.1 Weathering Methods.

The specimens shail be subjected to one of the following two weathering exposure aiternatives,
For {aminated and organic-coated glass, three {3) specimens with the side marked for exterior
exposure shall be exposed to the energy source. Three {3) additional specimens shall be contrels
and shall be held in darkness at 73.49F + 3.69F (239C + 20C) until needed (see sections 5.4.2.2
and 5.4,2.3). For the plastics, see section 4,6.1.

5.4.1.1  Natural Exposure.

54.1.1.1 Procedure.
The specimens shall be exposed in accordance with ASTM D1435 using a 26° North latitude,
direct exposure, fating South, open-backed mounting.

5.4.1.1.2 Location.
The specimens shall be exposed in South Florida, United States

54.1.1.3 Duration.
The specimens shali be exposed for one year. On average, a one year exposure approximates a
Total Uttraviolet (TUV) exposure of 300 + 25 M)/m2 at 295-385 nm.

54.1.2 Accelerated Exposure.

54.1.21 Apparatus.
The specimens shall be subjected to exposure in a Xenon-Arc Type Operating Light Apparatus as
specified in ASTM G155,

54.1.22 Procedure.
The specimens shall be exposed 3,000 hrs in accordance to ASTM D2565 {or I1SO 4892.2) and
the following conditions:

5.4.1.23 Filter Type,
Borosilicate inner and outer (or eguivalent)

54124 Cycle.
Utilize Cycle 1 of ASTM D2565, {102 minutes of irradiation, 18 minutes of irradiation and water
spray.)

54.1.2.5 Black Panel Temperature.
145° + 4°F (63° + 2°C)

54.1.26 Relative Humidity.
50% + 5%

54427 Spray Water.
Deionized
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54.1.2.8 Level of Irradiance,
0.35 £ 0.02 walts/m2@ 340 nm, or 41,5 & 2.5 w/m2 from 300 — 400nm.

$4.1.29 Exposure.

3000 hours. On average, 3000 hour Xenon arc exposure approximates a TUV exposure of 300 £
25 M)/m2 equivaient to one year South Florida exposure at 26° North Latitude direct exposure
facing South.

54.2 Tests after Weathering

Specimens exposed in accordance with section 5,4.1,1 and/or section 5.4.1.2 shall be tested after
weathering according to the procedures outlined in sections 5.4.2.1 and 5,4.2.2. For arganic-
coated glass, secticn 5.4.2.1; for laminates, section 5.4.2.3; and for plastics section 5.4.2.4.

54.21 Tests after Weathering for Laminated and Organic Coated Materials

Assessment of optical changes after weathering are included for Laminated and Organic Coated
materials as significant changes can be indicative of product degradation which may have an
affect on impact and safety performance,

54211 Specimens shall be measured at a point more than 10 mm inward from any edge.

54.21.2 When compared to control (unexposed) samples, no weathered specimen shall
exhibit more than the allowable change, as specified, for the following properties:

{t) Visible Light Transmittance change not greater than 5 percentage units
{e.g.: 91% control + 5% = 96% or B6%) as measured according to ASTM
D1003; Standard Test Method for Haze and fuminous Transmittance of
Transparent Plastics.

2 Yellowness index (for clear products only) change not greater than 0.5 Yl
units {e.g.: 0.70 Yl control + 0.5 = 1.20) as measured according to ASTM
E313; Standard Practice for Calculating Yellowness and Whiteness Indices
from Instrumentally Measured Color Coordinates.

(3) Haze change not greater than 0.5 percentage units {e.g.; 0.70 control +
1.20 or 0.20) as measured according to ASTM D1003; Standard Test
Method for Haze and Luminous Transmittance of Transparent Plastics.

(4) Delta E less than or equal to 5 units as measured according to ASTM
E308. Practice for Computing the Colors of Objects by Using the CiE
System.

© Copyright 2009 Accredited Standards Committes (ASC) 297 {alt rights reserved), ANSI 797.1-2009°
Purchased/Dowidoaded on 3719 2417 AM by
Consumer Products Safety Cor sion - USA
Pursuant to License Agresmaent, no further ropraductions authorized,

29

81
THIS DOCUMENT HAS NOT BEEN REVIEWED CLEARED FOR PUBLIC RELEASE
OR ACCEPTED BY THE COMMISSION. UNDER CPSA 6(b)(1)



ANSI 297.1-2009°

5.4.2.2 Tests after Weathering for Organic-Coated Glass Only.

Organic-Coated Glass specimens shall be judged satisfactory if they pass the requirements of
section 5.4.2.1, adhesion test {see section 5.4.2.2.1) and the tensile strength test (see section
5422.2).

54.221 Adhesion Test.

5.4.2.2.1.1 Specimens.

Six specimens, (nominally 2 inch by 6 inch (52 mm by 152 mm)) prepared as described in section
4.6.2 shall be tested. The specimens shall be conditioned just prior to the performance of the
adhesion test at 73.59F + 3,59F (232C & 29C) and 50% + 2% relative humidity for 24 hours.

5.4.2.2.1.2 Apparatus.

The test apparatus shall be (a) a tensile tester of the constant-rate-of-extension (CRE) type with
the moving crosshead set fo move at 12 inches (305 mm) per minute and the load range set so
that the average peel force will fall at 30%-50% of full scale and (b) a cutting device containing
new razor blades for cutting 1 inch (25 mm) wide specimens {use each blade cne time cnly).

5.4.2.2.1.3 Procedure.

Using the 1 inch {25 mm) razZor cutting device, cut a straight strip of the organic coating in the
lengthwise direction of the glass sample. Peel back about 2 inches {52 mm) of one end of the 1
inch {12 mm)} wide organic sirip. Attach a strip of pressure-sensitive tape to the side of the
organi¢ strip opposite the adhesive Lo extend this free end to about 8 inches (203 mm) in length.
Piace the end of the glass panel from which the organic strip was removed in the lower clamp of
the tensile tester and the free end of the tape in the upper clamp. Peel the remainder of the
organic strip from the glass mechanically and obtain a record of the peel value. Determine the
“average pull for each specimen from the chart record.

5.4.2.2.1.4 Interpretation of Results.

The crganic-coated glass adhesions shall be judged satisfactory if the average adhesion value of
the three exposed specimens is no less than 7?5% of the average adhesion value of the three
control {unexposed) specimens.

54222 Tensile Strength Test.

5.4.2.2.2.1 Specimens.

The sampies for this test are the same specimens used in the adhesion test (see section
5,4.2.2.1) and conditioned as in section 5.4.2.2.1.1.

5.4.2.2.2.2 Apparatus.
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The test apparatus shall be (a) a CRE tensile tester set as follows: gage length - 2 inches {52
mm}); crosshead speed - 2 inches (52 mm) per minute; load range - set full-scale lpad so that
specimens will break at 30%-60% of full scale and (b) a cutter contgining new razor blades for
cutting 1/2 inch (12 mm} wide specimens (use each blade one time only).

5.4.2.2.2.3 Procadure.

Using the 1/2 inch (12 mm) razor cutiing device, cut a straight strip of the organic coating in the
lengthwise direction of the glass sample for the full 6 inch (152 mm) length. Carefully peel this
strip from the glass pane! and test it for breaking strength in the tensile strength tester.

5.4.2.2.2.4 Interpretation of Resuits,

The organic-coating tensile shall be judged satisfactory if the average tensile value of the three
exposed specimens s no less than 75% of the average tensile value of the three control
specimens,

54.2.3 Tests after weathering for laminated glass only.

54.23.1 Specimens.
After exposure, the test specimens may be cieaned, if necessary, using a procedure
recommended by their manufacturer to remove any residues present.

54232 Conditioning.

Both the unexposed and exposed specimens shall be conditioned prior to examination or further
testing for a minimum of 48 hours at 71°F o 75°F (22°C to 24°C) and 50% = 2% relative
humidity.
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54233 Viewing.

When irradiated and conditioned, the exposed specimens shall be examined and compared
visually with the unexposed controls. Specimens shall be placed in a vertical position. The
viewer shall look through the specimen using daylight without direct sunlight, or using a
background light suitable for observing blemishes. View at 36 inch (910 mm).

54.2.34 Interpretation of Results.

Any improvement in clarity or discoloration is acceptable. When examined after uitraviofet
exposure, each exposed test specimen shall be substantially free of noticeable decomposition as
defined by absence of the following specific kinds of developed defects or blemishes, when
observed by this inspection method in comparison to unexposed control specimen(s):

{1} No bubbles or delamination shall be visibie more than 0.4 inch {10 mm} from any
outer edge of the specimen, and

(2) No crazing or cracking is allowed.
3 If no noticeable decomposition and no cther defects develop upon exposure, the

glazing material shall be reported as visually acceptable.  Otherwise,
unacceptable glazing material shall be reported as visually blemished.

5.4.2.4 Tests after Weathering for Plastics Only.

54241 Specimens shall be evaluated before and after exposure In accordance
with ASTM D6110, Charpy Impact Test, method B, with the following exceptions:

(1) The specimens shail not be notched.
(2) The specimens shall be tested with the exposed surface in tension.
(3) The specimens shall be exposed and tested flatwise,

(4) The span shail be reduced to 2 inches (52 mm} for thin material that may siip
through the supports without breaking.

(5) The average of five (5) samples take from the weathered specimens shall be
reported.

54.242 Interpretation of Results.

Plastic materials shall be acceptabie for use as safety glazing if the impact strength as measured
by the Charpy Impact Test is not reduced by more than 25% as a result of the natural or
accelerated exposure,  No bubbles or other physical degradation shall develop in the exposed
portion.
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5.4.3 Aging Tests for Plastics and Organic-Coated Glass Used in Indoor
Applications Only’.

The purpose of these tests is to determine whether plastic and organic-coated glass for indoor

use only will successfully retain their safety characteristics after exposure to simulated aging

conditions for an extended period of time. The specdmens described in 4.4 for impact test after

aging shall be used.

5.4.3.1 Aging Yests for Plastics used in Indoor Applications Only

Specimens passing the requirements of natural or accelerated exposure (section 5.4.1) and
subsequent testing {section 5.4.2) are deemed qualtified for indoor applications.

54.31.1 Apparatus.

A non-correding container with a shelf suitable to support the test specimen above the soiution
used for maintaining the required humidity. The container shall be tightly sealed except for a
small capillary which permits release of vapor pressure that might otherwise lift the top off the
container. Each test specimen shall be tested preferably in a separate container.

54.34.2 Testing Procedures.
The plastic shall be subject to exposure to warm, humid and dry cycies. Four plastic specimens
shall be subjected the following procedures:

5.4.3.1.2.1 Test Conditions.

Conduct tests in the standard laboratory atmosphere of 73.4 £ 3.6°F (23 £ 2°C) and 50 £ 5 %
refative humidity.

5.4.3.1.2.2 Cenditioning.

Condition the test specimens at 73.4 + 3.6°F (23 £ 2°C) and 5C * 5 % relative humidity for not
less than 40 hours prior to test in accordance with Procedure A of Practice ASTM D618.

5.4.3.1,.2.3 Cycle.

Ten {10) compiete humid/dry test cycles {480 totai hours — not including Conditioning from
5.4.3,1,2.2) where one cycle includes 24 hours at 140°F & 59F (60°C + 3°C} and 88 % relative
humidity, followed by 24 hours at 140°F £ 5°F (60°C £ 3°C) in an oven.

7 Test procadure excerpted from discontinued standard. Reprinted, with permission, from ASTM D756-93 Practice for
Determination of Weight and $hape Changes of Plastics Under Accelerated Service Conditions, copyright ASTM
International, 100 Barr Harbor Drive, West Conshohocken, PA 19428 (Discontinued 1998)"
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54313 Weight and dimensions of specimens.

5.4.3.1.3.1 Weight.

Measure and record the weight within 0.05 % if the specimen weighs 3.4 oz (100 g) or less, and
within 0.1 % if the specimen exceeds 3.4 oz (100 g} in weight.

5.4.3.1.3.2 Dimensions of Directionally Formed Specimens.

Measure and record the thickness to 0.001 in (0.025 mm), the piane dimension in the direction of
injection or transfer to 0.001 in (0.025 mm}, and the plane dimension across the direction of
injection or transfer te ¢.001 in (0.025 mm).

5.4.3.1,3.3 Dimensions of Compression Molded Specimen.

Measure and record the thickness to 0.001 in (0.025 mm), and the perpendicular dimensions in
the plane at right angles to the direction of molding te 0.601 in (0.025 mm).

5.4.3.1.3.4 Condltioning of Specimens for Weight and Dimension

Specimens shall be brought to room temperature in a clean, empty, sealed container, which will
require 10 to 30 min. Then the specimen shall be weighed in less than 10 min after exposure to
room conditions. The dimensions shall be measured immediately after weighing the specimen.

54.3.1.4 Visual Inspection.

Noticeable qualitative changes in surfaces, outline, and general appearance of the test specimen
shali be recorded after each stage of the testing procedure. These changes include color, surface
irregularities, odor, and splits, in accordance with ASTM D883, Changes shall also be noted as
they occur, especially those which alter the shape so that intended dimensions are no longer
significant.

54315 Specimen Exposure.
(1) Prior to exposure, condition the specimen according o section 5.4.3.1.2,2.

Weigh, measure and inspect the conditioned specimen in accordance with
sections 5.4.3.1.3 and 5.4.3.1.4.

(2) Expose the specimen for 24 h on the shelf of a container maintained at 140 +
1.89F (68 + 1°C) in the oven, and containing a saturated solution of sodium
sulfate to maintain a relative humidity of 85 to 89 %.

3 Remove the specimen from the container, place it in a clean, empty, sealed
container, and bring to room temperature in accordance with section 5.4.3.1.3.4.

(%) Wipe the specimen with the absorbent cioth, and then weigh, measure
dimensions, and examine visually in accordance with sections 5.4.3.1.3 and
5.4.3.1.4 respectively.
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(5) Within 2 hours after completion of the operation described in section
i.&._oaé}ijf_z_‘b expose the specimen for 24 hours in a dry oven at 140 + 1.8°F (60
+ 1°C).

{6} Remove the specimen from the oven, place it in 2 dean, empty, sealed
container, and bring to room temperature in accordance with section 5.4.3,1.3.4.

# Wipe the specimen with the absorbent cloth, and then weigh, measure
dimensions, and examine visually in accordance with sections 5.4.3,1.3 and

5.4.3.1.4 respectively.
(8} Recycle the specimen in accordance with section 5.4.3.1,2.3. Weigh and
measure dimensions in accordance with section 5.4.3.1.3 and perform visual

inspection in accordance with section 54.3.1.4. Continue recycling, weighing
and measuring until the total hours of exposure are completed. Weigh and
measure specimens at completion of total hours after conditioning according to
section 5.4.3.1.2.2.

5.4.31.6 Physical Testing.

5.4.3.1.6.1 The specimen shall be subjected to physical tests in accordance with section 5.4.4.

5.4.3.1.6.2 One additional specimen shall be retained unexposed as a control for the effects of
the exposure cycling. Then, all specimens shall be tested as described in section
5:4.4.

54.3.2 Aging Tests For Organic-Coated Glass used In Interior Applications Only

54321 Apparatus.

A conditioning chamber of sufficient size to hold up to 34 inch by 76 inch (864 mm x 1930 mm)
panels vertically and capable of maintaining conditions of 1409F 4 59F (60°C + 3°C), 1009F &
50F {380C & 3°C} and 95% + 5% relative humidity, and O9F & 50F (189C + 3°C).

54322 Procedure.

Place four of the organic-coated glass specimens positioned verticalty and spaced at least 1 inch
(25 mm) apart in the chamber. Raise the temperature to 140°F + 5°F {60°C + 59C) within 3
hours and maintain for 21 hours. Change the chamber conditions to 100°F + 5°F (38°C + 3°C)
and 95% + 5% relative humidity in 3 hours and maintain for 21 hours. This represents one
complete cycle, Expose the specimens to 10 compiete cycles. At the compietion of the tenth
cycle, change the chamber conditions to 0°F + 5°F (18°C + 39C) in 3 hours and maintain for 21
hours. The fifth specimen shall be retained unexposed as a control for the effects of the
exposure cycling. Upon completion of the reguired number of exposure cycles, all specimens
shail be tested as described in section 5,4.4.
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5.4.4 Impact Test after Aging for Plastics and Organic-Coated Glass

54.4.1 Apparatus.
The apparatus described in section 5.1.1 shall be used.

5442 Procedure,

All the specimens exposed as described in section 5.4.3 shall be conditioned as described in
section 5.1 and evaiuated by the procedure in section 5.1.2.

5.4.4.3 Interpretation of Results.
The exposed specimens shall again satisfactorily compiete the impact test in accordance with
section 5,1.3. Milkiness may develop but defects cther than these shall be cause for rejection.
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After having successfully passed the appropriate tests in this standard, fike products and
materials produced in the same manner as specimens submitted per test shall be legibly and
permanently marked with a label.

6.1 Label Content.
The label shall constain the following information:

(1) Supplier's name, distinctive mark or designation.

(2) The words "American National Standard Z97.1-2009" or the characters "ANSI
297.1-2008."

(3) Classification of test size (1. or U) and drop height dass (A, B or C). Plastic
glazing does not require drop height,

(&) Place of fabrication (if fabricator has more than one location fabricating the
product).

NOTF: Additional detsils and information, such as thickness and date of manufacture, are
permitted.

6.2 Application of Label.
The appropriate party using the following guidelines shall apply the permanent labet:

(1) Laminated and fire-resistant wired glass stock sheets (i.e., size produced by the
manufacturer) shall be labeled by the manufacturer of the stock sheet.

(2) All glazing products including cut size laminates, fire-resistant wired glass and
tempered glass shall be labeled by the company producing the finished cut to
size glass product.

{3) The fabricator or manufacturer shall label plastic glazing materials.

(4) The installer of the safety film shall label field-applied organic coatings (films).
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6.3 Special Application Labeling.
Certain types of glazing material shall also be marked with additional information as appropriate.

6.3.1 Safety Glazing Materials Used in Indcor Applications Only.

After having successfully passed the appropriate tests (see section 5.4.3), like preducts and
materials produced in the same manner as specimens submitted for testing shall be legibly and
permanently marked with the words - "Indoor Use Only".

6.3.2 Organic-Coated Glass Only.

Organic-coated glass materials shall be legibly and permanently marked with the words "Glaze
This Side In,” to indicate to the installer, inspectar, or user which side of the organic-coated glass
should be exposed to the elements if there is a spedific side that should be exposed.
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(This An

nex is a mandatory part of American National Standard 297.1-2009¢ and indicates the

publication year of the applicable standard referenced in ANSI 297.1-2009%.)
ANNEX X

Table X1

ASC 7297.1-2009¢
Reference Standards
Location
As listed in ANSI Z97.1-2009* Referenced Current Edition

Section(s)
ASTM G1036 54é23 2006
ASTM C1048 3 2004
ASTM C1172 3 2009
ASTM C1348 3 2004
ASTM C1464 4.4 2008
ASTM D618 54.3.1.22 2008
ASTM D756 54.3.1" 1993

4.7.2
ASTM D785 51.4(3) 2008
4.7.1

ASTM D780 A4 2007e1
ASTM D883 54.3.14 2008

5.4.2.1.2(1)

_ﬁi‘:m p1003 242 T50) 2007et
ASTM D1435 5.4.1.1.1 2005
ASTM D2240 5.1.1(2) 2005

54.1.2.2
ASTM D2565 54124 1999(2008)
4.6.1 Note
ASTM D6110 54547 2008
ASTM E308 5.4.21.2(4) 20086
ASTM E313 5.4.2.1.2(2) 2008
ASTM G115 54.1.21 2005a
CPSC 16 CFR Part 1201 132 1977
150 4892.2 5.4.1.2.2 2006
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{This Appendix is not part of American National Standard 257.1-2009%, but is included for
information only.)

Basis of Safety Performance Specifications and Methods of Test

Al. General

One purpose in the development of this standard is to provide a single functional test that will
simuiate such human contact as normally results in cutting and piercing injuries. The
performance of each safety glazing material is evaluated by impacting in the normally instafied
position. The test should be conducted from the direction that human impact would occur, Only
such auxiliary tests as are considered necessary to evatuate the continued performance level, are
used in the case of glazing contairing organic material.

A2, Safe Performance Criteria (See section 5.1.2)

The performance criteria are directly related to the reduction of cutting and piercing injuries to
persons who impact the glazing used in buildings.

The 100-ft. Ibf (445 N) and 150-ft. Ibf (667 N) energy levels were established as practically
refated to those situations in which the limited acceleration path precluded, in most cases, the
possibility of an individual developing their full kinetic energy (ke) potential (see section 1,3).

The 400-ft. Ibf (1779 N} impact level was established for relatively unlimited acceleration paths in
which it might be reasonable to expect that an energetic teenager might develop something
approaching his or her full impact velocity.

As section A3 of this Appendix indicates, the independent safety experts who considered the
matter judged that these values were practical. {See section A3 and Figyre Al.)

A3. Development of Human Engineering Data Chart

Safety experts indicate that a 100-ib (45 kg) person is representative of glass breakage accident
victims, From Figure Al it is apparent that a 100-lb (45 kg) person running at the rate of a 4-
minute mile has about 755 ft. 1bf (3358 N) of kinetic energy. The amount of this energy a person
might deliver to a glazed opening would depend upon the way the glazed surface was impacted.
A "straight-arm" would transmit more energy to the glazing material than an arm that flexes with
the impact.

For test purposes, Accredited Standards Committee 297 decided, after extensive evaluation, to
use a readily avaitable leather punching (speed) bag filled with 100 pounds of fead shot to
simulate the running {person). The test impact values were selected as representative of energy

© Copyright 2009 Accredited Standards Committee (ASC) 297 (all rights reservea), ANSE 297.1-2008°
Purihased/Downloaded on 51197207 2 917 AM by

ar Products Safety Commission - LUSA

= Agreement, no Aurther raproduetions authorized.

40

92
THIS DOCUMENT HAS NOT BEEN REVIEWED CLEARED FOR PUBLIC RELEASE
OR ACCEPTED BY THE COMMISSION. UNDER CPSA 6(b)(1)



ANSI 297.1-2009%

levels likely to be delivered by humans in practical situations invelving interior doors and patio
doors. These test levels were set considerably below the 755-ft. Ibf {3358 N) kinetic energy level
of the typical victim, since the impact energy delivered to the glazing material - perhaps first by
the r]ands, then by the head, and then by the knees - is much less than the kinetic energy of the
running (person). Also, the impact will be at less than normal (90-degree) incident angie in most

cases,
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Figure A1: Human Engineering Data

Figure Al was developed to assist ASC Z97 committee in establishing performance criteria for
safety glazing materials subject to human impact. It is based on the following kinetic energy

formuta:
ke = 1/2mv2

where
ke = kinetic energy in foot pounds-force
m = mass of missile
= weight of missile in pounds/ (32.2 ft/s2)
v = velocity of missile in feet per second
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_Maximum impact energy equals the kinetic energy of the person in motion at the moment of
impact, _Actual impact energy (that which the person delivers) is considerably less, except
perhaps in the case of a person faliing on a non-vertical surface.

A4. Interpretation of Results (See section 5.1.4)

Within the scope of this standard, which has as its objective reducing the frequency of cutting
and piercing injuries, it is evident that a material that does not break under impact is safe from
these types of injuries.

"Break safe” criteria were developed largely as a matter of judgment based on observation of
available glazing materials breaking under the test conditions. It is intended that any material
that meets any one of the criteria in section 5.1.4 be considered safe within the scope of this
standard.

To aliow for practical interpretation of results, which admittedly may appear loosely defined to
the uninitiated, rather severe impact levels were selected. The safety experts and the members
of the original drafting committee who observed the many tests conducted in developing the
standard were confident that laboratory personnel will quickly develop an ability to apply
objective judgments using these criteria.
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As the voice of the U.S, standards and conformity assessment system, the American National
Standards Institute (ANSI) empowers its members and constituents to strengthen the U.S.
marketplace position in the global economy while helping to assure the safety and health of
consumers and the protection of the environment.

The Institute oversees the creation, promulgation and use of thousands of norms and guidelines
that directly impact businesses in nearly every sector: from acoustical devices to construction
equipment, from dairy and livestock preduction to energy distribution, and many more, ANSI is
also actively engaged in accrediting programs that assess conformance to standards ~ including
globally-recognized cross-sector programs such as the ISO 900C (guality) and I1SO 14000
(environmental) management systems.

Mission

To enhance both the global competitiveness of U.S. business and the U.S. quality of life by
promoting and facilitating voluntary consensus standards and conformity assessment systems,
and safeguarding their integrity.

Founded October 19, 1918

Legal Status A 503{c)3 private, not-for-profif organization

Address:

Headquarters New York Office *

1819 L Street, NW 25 West 43rdStreet

Suite 600 4th Floor

Washington, DC 20036 New York, NY 10036

+1 (202) 263-8020 +1 (212) 642-4900

Leadership

Arthur E. Cote, P.E S, Joe Bhatia

Chairman of the Board President and Chief Executive Officer

Executive Vice President and Chief Engineer
National Fire Protection Association

Employees 90+

Membership Comprised of Govemment agencies, Organizations, Companies, Academic and
International  bodies, and individuals, the American National Standards Institute (ANSI)
represents the interests of more than 125,000 companies and 3.5 million professionais.

Annual Budget $22 million

Affiliations
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ANSI is the official U.S. representative to the International Organization for Standardization (IS0}
and, via the U.S. National Committee, the International Electrotechnical Commission {IEC). ANSE
is also a member of the Internationa! Accreditation Forum (IAF).

Regionally, the Institute is the U.S., member of the Pacific Area Standards Congress (PASC) and
the Pan American Standards Commission (COPANT). ANSI is also a member of the Pacific
Accreditation Cooperation (PAC) and vie the ANSI-ASQ National Accreditation Board (ANAB), a
member of the Inter American Accreditation Cooperation (IAAC).

Websites:

. ANSI Online

. ANSI eStandards Store (eSS)

. NSSN: A National Resource for Globa! Standards

Serial Publications
. ANSI Congressional Standards Update (monthly)
. What's New (weekly)

. Standards Action (weekly)
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Introduction to ANSI

Overview of the U.S. Standardization System

The American National Standards Institute (ANSI) has served in its capacity as administrator and
coardinator of the United States private sector voluntary standardization system for more than S0
years. Founded in 1918 by five engineering societies and three government agencies, the
Institwte remains a private, nonprofit membership organization supported by a diverse
constituency of private and public sector organizations.

Throughout its history, ANSI has maintained as its primary goal the enhancement of giobal
competitiveness of U.5. business and the American quality of life by promoting and facilitating
voluntary consensus standards and conformity assessment systems and promoting their integrity.
The Institute represents the interests of its nearly 1,000 company, organization, govemment
agency, institutional and international members through its office in New York City, and its
headquarters in Washington, D.C.

National Standardization

ANSI facilitates the development of American National Standards {ANS) by accrediting the
procedures of standards developing organizations (SDOs). These groups work cooperatively to
deveiop voluntary national consensus standards. Accreditation by ANSI signifies that the
procedures used by the standards body in connection with the development of American Naticnal
Standards meet the Institute’s essential requirements for openness, balance, consensus and due
process.

ANSI Is often asked abeut the total number of standards {and standards setting bodies) in the
United States. It is estimated that in the U.S, today there are hundreds of “traditional” standards
developing organizations - with the 20 largest SDOs producing 90% of the standards - and
hundreds more “non-traditionat” standards development bodies, such as consortia. This means
that the level of LL.5. participation is quite expansive as the groups themselves are comprised of
individual committees made up of experts addressing the technical requirements of standards
within their specific area of expertise.

At year-end 2006, about 200 of these standards developers were accredited by ANSI; there were
more than 10,000 American National Standards (ANS).

In order to maintain ANSI accreditation, standards developers are required to consistently adhere
to a set of requirements or procedures known as the “ANSI Essential Requirements,” that govern
the consensus development process. Due process is the key to ensuring that ANSs are developed
in an environment that is equitable, accessible and responsive to the requirements of various
stakeholders. The open and fair ANS process ensures that all interested and affected parties have
an opportunity to participate in a standard’s development. It also serves and protects the public
interest since standards developers accredited by ANSI must meet the Institute’s requirements
for openness, balance, consensus and other due process safeguards.
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That is“why An::rican National Standards are usually referred to as “open” standards. In this
sense, “open” refers to a process used by a recognized body for developing and approving a
standard..The Institute’s definition of openness has many elements, but basically refers to a
collaborative, balanced and consensus-based approval process. The content of these standards
may relate to products, processes, services, systems or personnel,

In its role as the only accreditor of U.S, voluntary consensus standards developing organizations,
ANSI. helps to ensure the integrity of the standards developers that use our ANSI Essentiat
Requirements: Due process requirements for American National Standards. A separate process,
based on the same principies, determines whether standards meet the necessary criteria to be
approved as American Nationat Standards. Our process for approval of these standards (currently
numbering approximately 10,000) is intended to verify that the principles of openness and due
proc::z have been followed and that a consensus of all interested stakeholder groups has been
reached.

The hallmarks of this process inciude;

. Consensus must be reached by representatives from materially affected and interested
parties

. Standards are required to undergo public reviews when any member of the public may
submit comments

. Comments from the consensus body and public review commenters must be responded
to in good faith

. An appeals process is required

ANSI's use of the terms “open” and "openness” to describe standards is meant to characterize
documents that have undergone this kind of consensus-based, transparent process. All ANSI-
accredited standards developers follow the Essential Requirements which embrace globaily-
accepted principles of standardization implemented by well-recognized, international standards
bodies such as the International Telecommunication Union (ITU), International Qrganization for
Standardization (1S0), and International Electrotechnical Commission (IEC).

The terms and conditions used in the development of “open standards” should balance the
interests of those who will implement the standard with the interests and voluntary cooperation
of those who own intellectual property rights that are essential to the standard. Such terms and
corditions should readily promote, and not unreasenably burden, accessibility to the standard for
the communities of interested implementers. To achieve such balance, the payment of
reasonable license fees andfor other reasonable and nondiscriminatory license terms may be
required by the intellectual property rights holders.

This balance of licensing rights (rather than waiver thereof) is consistent with an open standard.
The word “open” does not imply “free” from monetary compensation or other reascnable and
nondiscriminatory license terms, Further, an open standard may involve the payment of a fee to
obtain a copy of the standard. Such fees are sometimes used to offset the costs associated with
managing open standards development process.

The ANSI process serves all standardization efforts in the United States by providing and
promoting 2 process that withstands scrutiny, while protecting the rights and interests of every
participant. In essence, ANSI standards quicken the market acceptance of products while making
clear how to improve the safety of those products for the protection of consumers.
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International Standardization

ANSE pron:nqtes the'use of U.S. standards internationally, advocates U.S. policy and technicat
_posatton§ in international and regional standards organizations, and encourages the adoption of
international standards as national standards where they meet the needs of the user community.

The Institute is the sole U.S. representative and dues-paying member of the two major non-
treaty internationat standards organizations, the International Organization for Standardization
(IS0), and, via the U.S. National Committee {USNC), the International Electrotechnical
Commission {IEC}). As a founding member of the IS0, ANSI plays a strong leadership role in its
governing body while U.S. participation, via the USNC, is equally strong in the IEC.

Through ANSI, the U.S. has immediate access to the ISC and IEC standards development
processes. ANSI participates in almost the entire technical program of both the 1SO and the IEC,
and administers many key committees and subgroups. Part of its responsibilities as the U.S.
member body to the IS0 include accrediting U.S. Technical Advisory Groups {U.S. TAGs), whose
primary purpose is to develop and transmit, via ANSI, U.S. positions on activities and ballots of
the intematienal Technicai Committee. U.S. positions for the IEC are endorsed and closely
monitored by the USNC Technical Management Committee (TMC).

In many instances, U.S. standards are taken forward to ISO and IEC, through ANSI or the USNC,
where they are adopted in whole or in part as internationat standards. For this reason, ANSI
plays an important part in creating intemational standards that support the worldwide sale of
products, which prevent regions from using local standards to favor local industries. Since
volunteers from industry and goverament, not ANSI staff, carry out the work of the international
technical committees, the success of these efforts often is gependent upon the willingness of U.S.
industry and government to commit the resources required to ensure strong U.S. technical
participation in the international standards process.

Conformity Assessment

Conformity Assessment, the term used to describe -steps taken by both meanufacturers and
independent third parties to determine fulfillment of standards requirements, also remains a high
priority for the Institute, ANSI's program for accrediting third-party product certification have
experienced significant growth in recent years, and the Institute continues its efforts to obtain
worldwide acceptance of accredited certifications performed in the U.S.

One of the best indicators of the strength of the LS. system is the government's extensive
reliance on, and use of, private sector voluntary standards. Pursuant to OMB Circular A119,
federal government agencies are required to use voluntary standards for regulatory and
procurement purposes when appropriate. State and local governments and agencies have
formally adopted thousands of voluntary standards produced by ANSI, and the process appears
to be accelerating.

In summary, ANSI continues to be fully involved in its support of the goals of U.S. and giobal
standardization and remains committed to enhancing of the quality of life for all giobai citizens.

€; Copyright 2009 Accredited Standards Commitiee (ASC) Z97 {ali rights reserved), ANSI 297.1-200%°
Purchased/DoyvRicaded on 571972012 217 AM by
Consumer Peaducts Safety Corn are - USA
Pursuant i License Agreement, ng further ceoroductions autharizes.
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EXHIBIT C

Comparison Chart of CPSC 16 CFR 1201 and ANSI| 297.1

largest size manufaciured
up to max of 34X76-inch.
Category | impacted at 13-
inches. Category #
impacted at 48 inches.

test of 34X76-inch. Limited Size
(L} = flargest size produced <
34X76-inch.

Class A = £8-inch impact

Class B = 18-inch impact

Llass C = %2-inch impact (apply
to wired glass with restrictions,
see sectiont 3.2 and 1.3.6)

Item CPSC 16CFR 1201 { ANSI Z97.1-2009 Comments

4-Number of Samples No direction 4.4 Four (4) samples required | CPSC does not specify the number of samples required for

impact Tested for testing testing and this has allowed some to test rmty 1 sample.
ANSI's reg t for 4 ples is a st Hy more
viable number and adds to the credibifity of the test,

2-Categories and Classes | 1201.4(c}2) and (d)(1): test | 4.3, 5.1.2.1: Unlimiled Size (U) = | CPSC i a bety size and im

distance. With the U and L and A 8, C designators in ANSH
297.1, this size impact distance is detailed and
communicated more clearly, thus reducing the possibillty of
testing or market confusion,

3-Center Punch No direction 5.2 All Tempered samples that | The ANSI test brings all samples to failure, allowing for mare

mentation T+ do not break in the impactor test | complete 1 of break characteristics. This additional

FREIET L are required to be center punch | test will screen out some products that might pass CPSC
tested, but would be fail an ANSI test.

4-Bent Glass Testing No direction 4.4 Direction provided for test Directl ided in the ANSI standard 1) defineates that

bent gtass is different than fiat and must be tested
separately and 2) will resuit in 3 standardized test for better
evaluation of the preduct This will improve product
evaluation.

S5-taminated glass
evatzation affer impact

1201 4(e)(1)(): Horizontally

5.1.4(1): Vertically

Samples are tested verfically and normally would be
instalied vertically in the market place. The act of moving the
sample to a horizontal position as required by CPSC can
damage or aller the sample and cieates less of an
approximation of market place conditions.

6-Weathering
requirements for
Laminated Glass

No direction

Table 4, 46 Wea}henng tests

By ANSI| testing and evaluating laminated glass for

are ired for & d glass.

{ praduct long term performance and retention of
safety characteristic are better able to be evaluated,

THIS DOCUMENT HAS NOT BEEN REVIEWED

OR ACCEPTED BY THE CO

MMISSION.
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'7-Details for weathering
and aging testing
{environmental durability)

1201.4(b}H) and {d)(2)
Reference o environmental
durability test equipment
and procedures

54 Ref

tesis

The reft made in CPSC have not been maintained,
reference obsolete equipment and standards, and are
limiteg in applicability. By contrast, the ANSI gtandard has
been Aart and maintained to reflect current

industry practices creating 3 more appropate and

P

B-Specific exclusion for 1201.1(a) appiies the | 1.36 provided thai ceriain | ANSI has identified certain products that might comply with
non-safety products siandard only to glazing | monclithic  glass  producs | testing p d but are known not to be salety glazing
materials in certain uses; | inchuding wired glass are not terials. This provides a k tal of safe
1201(c) exempts wired | considered  safety  glazing | products represented by ANSI testing,
glase & certain other | materials.
products from Part 1201,
9-Guidance, direction, Limited direction Increased direcion Throughout the ANSI standard, by virtue of regular

maintenance and review, guidance and clavity s
i that provides inc irection to test
operators thus resulting in a more consistent and
it i luation of products over CPSC.

clarity, tolerances

Version 6-26-12

o
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TAB B - Federal Register Notice: Request for Comments
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TAB C - Epidemiology Memorandum
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UNITED STATES

Z] CONSUMER PrRoODUCT SAFETY COMMISSION
/ 4330 EAST WEST HIGHWAY

BETHESDA, MARYLAND 20814

Memorandum

Date: March 20, 2013

TO :  Brian M. Baker, Mechanical Engineer,
Division of Human Factors

THROUGH : Kathleen Stralka, Associate Executive Director,
Epidemiology Directorate

Stephen Hanway, Division Director
Hazard Analysis Division

FROM :  Matthew V. Hnatov, Mathematical Statistician
Hazard Analysis Division

SUBJECT : Injuries and Deaths Associated with Architectural Glazing, 1978
through 2012

U.S. Consumer Product Safety Commission (CPSC) staff searched CPSC databases for
incidents related to architectural glazing, in particular, incidents involving glass breakage
resulting in death, amputation, laceration, or hemorrhaging. Staff found 324 architectural
glazing incidents in which an injury was reported to the CPSC from 1978 through 2012.
Ninety-five of these incidents resulted in death. The architectural products presented in
this report include:

e (lass or partial glass storm doors,

e Sliding glass doors (e.g., patio doors),

e Shower/bath tub doors and enclosures,

e Doors with windows or panes (e.g., front entry doors), and
e Doors only specified as “glass doors” in the reports.

Fourteen of the incidents involved injuries to two victims and one incident involved three
victims. All but one of these multiple injury incidents involved shower/bath tub doors or
enclosures either during installation or removal of the product or during an incident where
multiple children were being bathed simultaneously. The other multiple injury incident
involved two children and a sliding glass door.
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Additionally, based on estimates from the National Electronic Injury Surveillance System
(NEISS), staff estimates that there were 46,100 emergency department-treated
architectural glass incidents during the 20-year period from 1992 through 2011.

It should be noted that for many cases there was insufficient information to determine
definitively that architectural glazing breakage was the cause of the indicated injury. CPSC
staff reviewed each of the cases to make a determination of the cause of the injury and, at
times, we needed to make assumptions based on the limited description in the reports.
This was especially true for NEISS reports because often there is very little descriptive
information provided.

Highlights

e Differences exist between incidents reported to CPSC and those collected through
NEISS.

O The estimated number of emergency department-treated injuries has
decreased approximately from 18,000 over the 4-year period 1992-1995 to
2,700 over the 2008-2011 time period. In contrast, the number reported
CPSC architectural glazing breakage records involving injury seems to have
increased slightly from 25 incidents in 1978-1882 to 63 in 2008-2012.

0 Nearly half (47%) of the NEISS cases associated with architectural glazing
breakage involved glass or partial glass storm doors while only 20% of the
incidents reported to CPSC involved storm doors. In contrast, 53% of
reported CPSC architectural glazing breakage records involving injury were
associated with shower doors compared to only 22% of NEISS records. It is
unclear as to the cause of this discrepancy.

e Though reported injuries associated with architectural glazing breakage incidents
reported to CPSC appear to have increased slightly over time, hospitalization and
deaths have not.

e An estimated 95% of all emergency department-treated injuries were classified as
“treated/examined and released” with another estimated 4% requiring
hospitalization.

e An estimated 97% of emergency department-treated architectural glazing breakage
injuries were diagnosed as lacerations.

e More than two thirds of the NEISS cases involved injuries to hands or arms as the
most severely injured body part.

Reported Incidents

Staff searched three CPSC databases: Injury and Potential Injury Incident, In-Depth
Investigation, and Death Certificate databases to identify reports to the CPSC involving
architectural glazing and glass breakage resulting in death, amputation, laceration, or
hemorrhaging. Analysis found 324 unique incidents referencing injuries among those
reports. Table 1 shows the incident counts by architectural glazing type and injury status.
Fifteen of the architectural glazing breakage incidents reported to CPSC resulted in injuries
to multiple victims. All but one of these incidents involved shower/bath tub doors and
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enclosures. Most of incidents multiple victim scenarios involved two children bathing or
being bathed when a shower/bath tub door or enclosure breakage occurred. In these
cases, the most severe incident is used in the summary tables. Two of the incidents are
known to have involved wired glass. Shower doors/enclosures accounted for more than
one-half of the reported incidents involving injury from breakage of architectural glass and
nearly half of the reported hospitalizations.

Table 1: Reported Architectural Glazing Breakage Incidents
by Product Type and Injury Status, 1978 - 2012

Product Type Injury(® | Hospitalized | Death Total | Percent

Glass or partial glass
storm doors

Sliding glass doors 11 6 19 36 11%
Shower/bath tub doors

34 8 23 65 20%

135 15 22 172 53%
and enclosures
Doors with windows or
panes, including French 6 2 9 17 5%
doors
Doorf only specif’i’ed as 12 0 29 34 10%
glass doors
Total 198 31 95 324 100%
Percent 61% 10% 29% 100%

(1) The Injury category includes incidents where injuries that were either self-treated or the patient
was treated and released by a medical practitioner at a hospital, emergency room, or physician’s
office.
(2) Incidents in the Unknown injury status category may or may not have involved an injury as this
information was not reported in the CPSC document.
Source: Injury and Potential Injury Incident, In-Depth Investigation, and Death Certificate databases,
December 2012

Reporting continues for these databases, and the reported number of incidents may change in the

future.

Table 2 presents the non-fatal incident data categorized by architectural glazing type and
degree of injury. It should be noted that degree of injury may not always be reflected in the
records. For example, injuries listed as “lacerations” actually may have required stitches
although this information is not indicated in the record. Similarly, “stitches” or “eye
injuries” may have required hospitalizations.
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Table 2: Reported Architectural Glazing Breakage Incidents
by Product Type and Degree of Non-fatal Injury, 1978-2012

Injury,
Product La(.:era- Stitches E.ye H_OSp_l tal no.t . Total | Percent
Type tion Injury | -ization | specifie
d
Glass or
partial glass 22 12 0 8 0 42 18%
storm doors
Sliding glass 6 4 0 6 1 17 7%
doors
Shower/bath
tub doors and 103 12 2 15 18 150 66%
enclosures
Doors with
windows or
panes, 4 2 0 2 0 8 3%
including
French doors
Doors only
specified as 9 3 0 0 0 12 5%
“glass doors”
Total 144 33 2 31 19 229 100%
Percent 63% 14% 1% 14% 8% 100%

(1) The Injury category includes incidents where injuries were either self-treated or the patient was
treated and released by a medical practitioner at a hospital, emergency room, or physician’s office.
(2) Incidents in the Unknown injury status category may or may not have involved an injury as this

information was not reported in the CPSC document.

Source: Injury and Potential Injury Incident, In-Depth Investigation, and Death Certificate databases,
December 2012
Reporting continues for these databases, and the reported number of incidents may change in the

future.

Table 3 presents the incident data summarized by injury severity within 5-year time
periods. These data do not suggest a trend. The slight increase of reported incidents over
the 35-year period may be due to increased usage of the product or an increase cognizance
of mechanisms for reporting complaints.
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Table 3: Reported Architectural Glazing Breakage Incidents
by Five-Year Period, 1978-2012

5-Year Period Injury(® HOszltahze Death | Total Pertcen
1978-1982 9 2 14 25 8%
1983-1987 14 4 20 38 12%
1988-1992 9 7 21 37 11%
1993-1997 40 7 8 55 17%
1998-2002 44 7 6 57 18%
2003-2007 28 2 19 49 15%
2008-2012* 54 2 7 63 19%

Total 198 31 95 324 100%

Percent 61% 10% 29% 100%

(1) The Injury category includes incidents where injuries were either self-treated or the patient was

treated and released by a medical practitioner at a hospital, emergency, room or physician’s office.

(2) Incidents in the Unknown injury status category may or may not have involved an injury as this

information was not reported in the CPSC document.

Source: Injury and Potential Injury Incident, In-Depth Investigation, and Death Certificate databases,
December 2012

* Reporting continues for these databases, and the number of reported incidents may change in the

future.

Emergency Department-Treated Injuries

Staff found 1,266 cases of architectural glass breakage-related incidents in the National
Electronic Injury Surveillance System (NEISS) from 1980 through 2011. For the most
recent 20 years of available data, 1992 to 2011, staff found 934 such cases. Based on these
cases, staff computed a national estimate of 46,100 emergency department-treated injuries,
with a coefficient of variance (C.V.) of 13.49 percent. The 95 percent confidence interval for
this estimate is 33,900 to 58,300. Over these 20 years, there were an estimated annual
average 2,300 emergency department-treated injuries.

For many of the years between 1992 and 2001, yearly estimates for architectural glass
breakage-related incidents could not be calculated due to small sample sizes. However,
grouping the data into 4-year ranges yielded sufficient data to calculate estimates and
confidence intervals. The results are presented in Table 4 below. As can be seen in the
table, the estimated number of ED-treated architectural glazing breakage incidents has
dropped from 18,000 in the 1992 to 1995 time period, to 2,700 in the most recent time
period, from 2008 to 2011, representing an 85 percent drop.
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Table 4: NEISS Hospital Estimated Architectural Glazing Breakage Cases Grouped by
Four-Year Period, 1992-2011

>-Year NEISS Cases | Coumated | Coefficient of tﬁ:ﬁﬁ:ﬁ:ﬁ’ tﬁ:ﬁﬁ:ﬁ:ﬁ’ ESX::S;Td
Period Total Variation Bound Bound Average
1992-1995 307 18,000 0.2588 8,900 27,200 4,500
1996-1999 197 10,100 0.1639 6,800 13,300 2,500
2000-2003 265 11,600 0.1326 8,600 14,600 2,900
2004-2007 93 3,700 0.1934 2,300 5,100 900
2008-2011 72 2,700 0.2338 1,500 3,900 700
Total 934 46,100 0.1349 33,900 58,300 2,300

Source: National Electronic Injury Surveillance System databases, December 2012

Table 5 presents a summary of the architectural glazing breakage-related incidents in the

NEISS data records categorized by type of glazed material and treatment received as
specified in the NEISS record. The majority of incidents (95 percent) were coded as

treated/examined and released. Nearly half of the treated injuries were related to storm

door glass breakage.

Table 5: NEISS Hospital Reported Architectural Glazing Breakage Cases

by Product Type and Non-fatal Injury Type, 1980*-2011

THIS DOCUMENT HAS NOT BEEN REVIEWED
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Treated

Treated/ and Treated and Leff without
i i being seen Not
examined transferre admitted for i Percen
Product Type oo or against | recorde | Total
and dto hospitalizatio i t
medical d
released another n ]
) advice
hospital
Glass or partial
570 4 17 0 0 591 47%
glass storm doors
Sliding glass 265 2 12 0 1 280 | 22%
doors
Shower/bath tub
doors and 261 3 15 2 1 282 22%
enclosures
Doors with
windows or 30 0 1 0 0 31 2%
panes
Doors only
specified as 76 2 4 0 0 82 6%
“glass doors”
Total 1,202 11 49 2 2 1,266 100%
Percent 95% 1% 4% <1% <1% 100%

* NEISS data records are only available for electronic retrieval from 1980 onwards.
Source: National Electronic Injury Surveillance System databases, December 2012.

Table 6 presents a summary of the architectural glazing breakage-related cases in the
NEISS data records, categorized by year of incident and treatment received, as specified in
the NEISS record. Because of the small sample sizes in the earlier and later years, the data
are presented in four-year group summaries. Itis unclear why there are fewer cases in the

earlier and later years.

Table 6: NEISS Hospital Reported Architectural Glazing Breakage Cases

THIS DOCUMENT HAS NOT BEEN REVIEWED
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Treated Left without
Treated / and Treated and € _WI ou
i i being seen Not
. examined transferre admitted for i Percen
4-Year Period o or against | recorde | Total
and dto hospitalizatio i t
medical d
released another n ]
) advice
hospital
1980 - 1983 43 3 0 0 48 4%
1984 - 1987 80 0 0 0 82 6%
1988 - 1991 194 3 0 0 202 16%
1992 - 1995 296 0 10 0 1 307 24%
1996 - 1999 186 1 10 0 0 197 16%
2000-2003 250 3 10 1 1 265 21%
2004 - 2007 91 0 2 0 0 93 7%
2008 -2011 62 1 1 0 72 6%
Total 1,202 11 49 2 2 1,266 | 100%
Percent 95% 1% 4% <1% <1% 100%

* NEISS data records are only available for electronic retrieval from 1980 onward.
Source: National Electronic Injury Surveillance System databases, December 2012

Table 7 presents the NEISS data categorized by injury diagnosis as specified in the NEISS
data record. It should be noted that when more than one diagnosis appeared on the

emergency department record, the diagnosis that appears to be the most severe is the one
coded into the electronic record and presented here. The vast majority of cases involved
lacerations (97 percent). Table 8 presents the same data, but cross-categorized by year of
incident-presented in four-year time periods.

Table 9 presents the NEISS data summarized by body part injured as specified in the NEISS
record. Only the injury deemed most severe is listed in the NEISS record. More than two-
thirds of all injuries occurred to the hand or arm, in particular, the lower arm and wrist.
This seems logical as the hands and arms are used in the act of pushing on the glass to
avoid contact if accidentally running/falling into a glass door.
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Table 7: NEISS Hospital Reported Architectural Glazing Breakage Cases
by Injury Diagnosis*, 1980-2011

Injury Diagnosis Total Pertcen
Lacerations 1,234 97%

Contusions, Abrasions 12 1%

Fracture 8 1%
Internal organ injury 3 <1%
Foreign body 3 <1%
Puncture 3 <1%
Avulsion 2 <1%
Hematoma 1 <1%
Total 1,266 | 100%

+ When more than one diagnosis appeared on the emergency department record, the diagnosis that
appears to be the most severe is represented here.

* NEISS data records are only available for electronic retrieval from 1980 onwards.

Source: National Electronic Injury Surveillance System databases, December 2012.

Table 8: NEISS Hospital Reported Architectural Glazing Breakage Cases
by Year of Treatment and Injury Diagnosis, 1980-2011

4-vear | caratons | 255 | rare | organ | %79 | pancue | viton | Homatoma | 1|
Period (59) (53) (57) ir(lél;r)y (56) (63) (72) (58)
1980 - 1983 44 1 0 1 0 1 0 1 48 4%
1984 - 1987 81 1 0 0 0 0 0 0 82 6%
1988 - 1991 197 1 3 0 0 1 0 0 202 16%
1992 - 1995 301 2 3 0 1 0 0 0 307 24%
1996 - 1999 191 3 2 1 0 0 0 0 197 16%
2000 -2003 259 3 0 0 2 0 1 0 265 21%
2004 - 2007 92 0 0 0 0 0 1 0 93 7%
2008 -2011 69 1 0 1 0 1 0 0 72 6%
Total 1,234 12 8 3 3 3 2 1 1,266 | 100%
Percent 97% 1% 1% <1% | <1% | <1% | <1% <1% | 100%
* NEISS data records are only available for electronic retrieval from 1980 onwards.
Source: National Electronic Injury Surveillance System databases, December 2012.
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Table 9: NEISS Hospital Reported Architectural Glazing Breakage Cases
by Part of Body Injured+, 1980-2011

Part of Body Injured Total Pertcen
Head Injuries 75 6%
Face 48
Head 18
Mouth 5
Ear
Eyeball 1
Body Injuries 57 5%
Lower trunk 25
Upper trunk 16
Shoulder 9
Neck 7
Arm Injuries 543 43%
Lower arm 284
Upper arm 34
Wrist 179
Elbow 46
Hand Injuries 313 25%
Hand 229
Finger 84
Leg Injuries 168 13%
Lower leg 67
Upper leg 34
Knee 50
Ankle 17
Foot Injuries 64 5%
Foot 55
Toe 9
Multiple body parts 40 3%
25-50% of body 39
More than 50% of body 1
Not recorded 6 <1%
Total 1,266 100%

+ When more than one body part was injured, in general, the emergency department reported the
injury that appeared to be the most severe.

* NEISS data records are only available for electronic retrieval from 1980 onwards.

Source: National Electronic Injury Surveillance System databases, December 2012.
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Methodology

The National Electronic Injury Surveillance System (NEISS) is a probability sample of
approximately 100 U.S. hospitals having 24-hour emergency departments (EDs) and more
than six beds. Coders in each hospital code consumer product-related data from the ED
record, and the data are then transmitted electronically to the CPSC. Because NEISS is a
probability sample, each case collected represents a number of cases (the case’s weight) of
the total estimate of injuries in the United States. Different hospitals carry different
weights, based on stratification by their annual number of emergency department visits.8

Hazard Analysis staff computes estimates and the associated coefficients of variation for
the number of architectural glazing breakage injuries. A coefficient of variation (C.V.) is the
ratio of the standard error of the estimate (i.e., variability) to the estimate itself. This is
generally expressed as a percent. A C.V. of 10 percent means the standard error of the
estimate equals 0.1 times the estimate.

CPSC’s Injury and Potential Injury Incident File (IPII) is a database containing reports of
injuries or potential injuries made to the Commission. These reports come from news clips,
consumer complaints received by mail or through the CPSC’s telephone hotline or website,
Medical Examiners and Coroners Alert Program (MECAP) reports, letters from lawyers,
and similar sources. While the IPII database does not constitute a statistical sample, it can
provide CPSC staff with guidance or direction in investigating potential hazards.

CPSC purchases death certificates from all 50 states, New York City, the District of
Columbia, and some territories. Only certificates in certain E-codes (based on the World
Health Organization’s International Classification of Diseases ICD-10 system) are
purchased. These are then examined for product involvement before being entered into the
CPSC’s death certificate database. The result is neither a statistical sample, nor a complete
count of product-related deaths, nor does it constitute a national estimate. The database
provides only counts for product-related deaths from a subset of E-codes. For this reason,
these counts tend to be underestimates of the actual numbers of product-related deaths.
Death certificate collection from the states also takes time.

All of the above databases were searched on December 28, 2012, for incidents with the
following product codes:

8

(Kessler and Schroeder, 1999).
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Years in Years in
I\éIZIdSeS Title use: use: INDP,
NEISS* IPII, DTHS
72 - 72 -
609 Glass bathtub or shower enclosures
current current
611 Bathtubs or showers (including fixtures or accessories; 72 - 72 -
excluding enclosures, faucets, spigots and towel racks) current current
1823 Storm doors with glass panels 72-02 72 -02
1825 Sliding glass doors or panels 72-02 72-02
1837 Glass doors, not otherwise specified 72-78 72-78
1849 Doors, not specified 74 - 02 74 - 02
1850 Doors, with glass panels, not storm doors 74 -78 74 -78
1859 Storm doors, not otherwise specified 74 -78 74 -78
1882 Other glass doors 78 -02 78 -02
1883 Glass doors, not specified 78-02 78 -02
1892 Glass doors or doors with glass panels 03 - 03 -
current current
. 03 - 03 -
1893 Doors, other or not specified
current current
. 78 - 78 -
4030 Bathtub or shower enclosures, not specified
current current

* NEISS data is currently available in electronic searchable format from 1980 onward only.
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TAB D - Health Sciences Memorandum
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UNITED STATES

CONSUMER PrRoDUCT SAFETY COMMISSION
4330 EAST WEST HIGHWAY

BETHESDA, MARYLAND 20814

Memorandum

Date: March 15, 2013

TO :  Brian M. Baker, Project Manager, Petition CP12-3
Division of Mechanical Engineering
Directorate for Laboratory Sciences

THROUGH : Mary Ann Danello, Ph.D., Associate Executive Director,
Directorate for Health Sciences
Jacqueline N. Ferrante, Ph.D., Director,
Division of Pharmacology and Physiology Assessment
Directorate for Health Sciences

FROM : Jason R. Goldsmith, Ph.D., Physiologist,
Division of Pharmacology and Physiology Assessment
Directorate for Health Sciences

SUBJECT : Petition CP12-3

This memorandum responds to Petition CP12-3, which requests that the Commission
initiate rulemaking to replace the testing procedures for glazing materials in certain
architectural products specified in 16 C.F.R. part 1201, Safety Standard for Architectural
Glazing Materials, with the procedures specified in ANSI Z97.1, American National Standard
for Safety Glazing Materials Used in Building - Safety Performance Specifications and
Methods of Test.

BACKGROUND:

Consumer Product Safety Act - Safety Standard for Architectural Glazing Materials

In 1977, the Commission issued the Safety Standard for Architectural Glazing Materials,
16 C.F.R.§ 1201. The standard was issued to reduce the unreasonable risks of injury
associated with glazing materials that are used in certain architectural products, providing
those glazing materials are broken as a result of accidental impact by a consumer.
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The standard prescribes the safety requirements for the following glazing materials and
the architectural products incorporating such materials that are intended for consumer use
in residential dwellings or in recreational, school, public, or other buildings: (1) storm
doors or combination doors, (2) doors, (3) bathtub doors and enclosures, (4) shower doors
and enclosures, and (5) sliding glass doors, which are commonly used on patios.

Excluded products, materials, and uses are: (1) wired glass used in doors and other
assemblies to retard the spread of fire, (2) louvers of jalousie doors, (3) openings in doors
through which a 3-inch diameter sphere is unable to pass, (4) certain carved, dalle, or
leaded glass that is used in doors and glazed panels (e.g., stained glass decorative panels),
(5) glazing materials used as curved glazed panels in revolving doors, and (6) commercial
refrigerated cabinet glazed doors.

The prescribed tests are intended to ensure that glazing materials subject to the standard’s
provisions (ie., safety glazing materials) will either not break when impacted with a
specified energy, or will break in a manner that produces fragments that are less likely to
present unreasonable risks of injury than glazing materials that do not meet the
requirements of the standard.

The Petition and ANSI Voluntary Standard for Architectural Glazing Products

The petition was brought by the Safety Glazing Certification Council (SGCC or petitioner) by
and through its counsel, William H. Hannay. The petitioner contends that the ANSI Z97.1
voluntary standard for architectural glazing products specifies a more rigorous testing
protocol that uses more efficient and modern test procedures and equipment than the
mandatory standard. The petitioner requests that the Commission replace the test
procedures in 16 C.F.R.§ 1201.4 with the test provisions of ANSIZ97.1. ANSI 7Z97.1, the
petitioner points out, has been updated periodically in the 35 years since the mandatory
standard was promulgated in 1977.

In support of this proposal, the petitioner argues that 16 C.F.R.§ 1201.4 has not been
modified to reflect important issues that have arisen since its adoption, and clarification
has not been offered for ambiguities that exist within the standard. The petitioner cites as
an example, the guidance included in the voluntary standard for the testing of “bent glass,”
which the petitioner asserts is a necessary modification that is lacking in the mandatory
standard. The petitioner further asserts that the disparities between the mandatory and
voluntary standards have led to confusion in the industry and amongst manufacturers
about the qualifying procedures that glazing products are subject to, which, in many cases,
the petitioner maintains, has resulted in the expense associated with dual qualification
testing of architectural glazing products. The petitioner maintains that the procedures
specified in ANSI Z97.1 will protect the consumer better by: (1) requiring more than one
sample to be tested; (2) requiring a Center Punch Fragmentation test for some products;
and (3) building in increased durability test requirements.
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The Injury Pattern

The CPSC’s Directorate for Epidemiology’s Division of Hazard Analysis (HA) staff (M.
Hnatov, March 20th, 2013 EPHA memorandum) examined the CPSC databases for injuries
and deaths related to architectural glazing products that occurred between 1978 and 2012.
Hazard Analysis staff identified 324 incidents involving injury from architectural glazing
products, of which 95 resulted in death. The number of reported incidents increased from
a low of 25 in the 1978 to 1982 time period, to a high of 63 in the 2008 to 2012 time period.
It is unknown whether this reflects an actual increase in injuries.

Staff found 1,266 architectural glazing breakage incidents in the NEISS system during the
period from 1980 to 2011. Focusing on the 934 incidents from the last 20-year period
(1992 to 2011), staff generated an estimate of 46,100 emergency department-treated
injuries for the 20-year period. Staff reported that during this 20-year time period, the
estimated number of emergency department-treated architectural glazing breakage
incidents dropped from 18,000 in the first 4-year period (1992 to 1995), to 2,700 in the
latest 4-year period (2008 to 2011).

DISCUSSION:

Injuries from Non-Safety Architectural Glazing Materials

When subjected to sufficient impact force, architectural glazing materials that do not meet
the mandatory safety standard will break into numerous sharp, jagged, fragments, some of
which may be retained in the frame of the product. Laceration injuries are the most
common injury associated with this product class, and these injuries range in severity from
superficial lacerations to more severe lacerations that involve underlying structures, such
as tendons, nerves, muscles and/or blood vessels. Sharp fragments may also produce
dagger-like puncture or penetration wounds, which can affect the above-named tissues, as
well as deeper internal organs. The more severe injuries can require extensive surgery and
rehabilitation, and they can result in varying degrees of loss of sensation and motion,
disfigurement, and emotional trauma. Fatalities may result in those cases in which blood
vessels are severed or internal organs are damaged.

In contrast to non-safety architectural glazing materials, safety glazing materials or “safety
glass” (i.e., glass that meets the mandatory standard) is considered safe because it resists
breakage; breaks into substantially smaller, less harmful fragments (i.e., tempered glass);
or breaks, but is held in place by one or more layers (i.e.,, laminated glass); and therefore,
safety glass does not pose the same laceration, puncture, or penetration hazard as non-
safety glazing materials. Injuries from safety glass are likely to be limited to minor
lacerations, abrasions, or contusions of the skin only.

The purpose of the mandatory standard was to eliminate or reduce the lacerations,
contusions, abrasions, and other injuries or deaths that resulted from (1) walking or
running into glazed doors that were believed to be open; or glazed panels that were
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mistaken as a means of ingress or egress; or pushing against glazing materials in doors or
glazed panels to open a door; (2) accidentally falling into or through glazed doors, sliding
glass doors, glazed panels, and bathtub or shower doors and their enclosures; and
(3) installing, replacing, storing, or manipulating glazing material in doors, sliding glass
doors, glazed panels, and bathtub or shower doors and their enclosures, or the broken
glazing material from any of these products.

Prior to enactment of the mandatory standard, there were an estimated 190,000 injuries
that were treated in hospital emergency rooms during 1975, which were associated with
architectural glazing materials in the architectural products within the scope of the
standard.?® Approximately 2,400 of these injuries required patients to be hospitalized.
Children ages 14 and under represented approximately one-half of the injured, despite the
group making up less than 30 percent of the population.10

Incident Data

The majority of incidents treated in hospital emergency departments during the 1980 to
2011 time period involved laceration injuries. Injury severity ranged from minor
lacerations, abrasions, and contusions, to more severe laceration, puncture and penetration
injuries. The body parts most often involved in these incidents were the arm (43%), hand
(25%), and leg (13%). The incidents captured in NEISS suggest that the most severe
injuries (i.e., injuries that necessitated transfer to another hospital or admission to the
hospital where emergency room treatment was provided) represented approximately 5
percent of the total.

Although many incidents lacked detailed information about the injury, a review of the
incidents from the CPSC databases suggests that many of the injuries and deaths resulted
from products that did not meet the mandatory standard; the deep laceration injuries, and
puncture and penetration wounds reported in these incidents, some of which were fatal,
most likely only would have resulted from the large glass fragments produced by the
breakage of non-safety glass.

Hazard Analysis staff estimates that the number of architectural glazing breakage injuries
treated in hospital emergency departments has decreased in the last 20 years. A
comparison of the 2,700 estimated emergency department treated injuries over the most
recent 4-year period examined (2008 to 2011) and the estimated 190,000 for the 1-year
period just prior to enactment of the federal standard (1975), indicates even more of a
dramatic decrease — to less than 1 percent of the number prior to enactment of the
mandatory standard.

? United States Consumer Product Safety Commission CPSC Seeks To Amend Architectural Glazing Safety
Standard Press Release #77-101U.S. CPSC 1977

' David, J-A Hazard Analysis Memorandum United States Consumer Product Safety Commission 1993.
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Although a reduction in injuries is a likely consequence of enacting the mandatory standard
in 1977, it is unclear from the data at hand, to what extent anomalies in the NEISS system
(e.g., changes in the NEISS hospitals reporting), changes in coding, different statistical
methodologies used in analysis, and/or other explanations, may account for the magnitude
of the reported reduction.

Review of the Medical Literature

The nature of the injuries resulting from impact with non-safety architectural glazing
products has been well documented in the medical literature, and in particular, by the
medical community within those countries that lack standards to address the hazard
adequately.

In 1981, Jackson examined glass injuries to children that were serious enough to require
admission to the Royal Victoria Infirmary (Newcastle upon Tyne, England) during the years
1973 through 1980. Of the 62 incidents meeting the study criteria, 30 were related to
architectural glazing in doors or windows11; 26 of these occurred in houses. The injured
were most often older children, with a peak in the 5 to 9 age group, and male (81 percent).
Relative to the injuries suffered as a result of contact with other types of glass, such as
broken pieces of glass, bottles, and drinking glasses, Jackson characterized the injuries
from architectural glass as the most serious in nature, which in this series included the
death of one child. The author found that the children injured by architectural glazing
materials were more likely to receive injuries to the trunk or proximal parts of the limbs.
The main injuries were to soft tissue (10), arteries (9), nerves (4), tendons (4), and
viscera (3).

Maitra and Han (1989) expanded upon the work of Jackson, examining the records of 918
patients of all ages, who visited the emergency department of the Royal Victoria Infirmary
during 1985 for glass-related injuries. Forty percent of these patients were found to have
received their injuries from architectural glazing materials. The mean age of those in this
subgroup was 23.9 years, and males were injured at a rate three times greater than
females. The most common injury location was the upper arm and forearm. The authors
note that architectural glass caused more severe injuries, involving muscles, tendons,
nerves, and blood vessels, and they noted further that a significantly higher proportion of
patients received multiple wounds from architectural glass than patients injured by non-
architectural glass.

Injuries to the hand resulting from moving through glass were the focus of a prospective
study by Irwin et al. (1996), who over a 1-year period identified 87 patients who sought
treatment at either Shotley Bridge District General Hospital or Sunderland District General
Hospital (England) for such injuries. Of the 87 patients, 74 received their injuries from
architectural glass — 40 doors and 34 windows. The mean age of the injured was
21.7 years, and males accounted for 96 percent of the injured. Alcohol was associated with

'"'Note: the glass in windows is not subject to either the mandatory or voluntary standard.
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73 percent of the incidents, and deliberate movement through architectural glass was
reported in 51 percent of the incidents; 28 patients admitted having deliberately punched
at the glass. The 48 patients who claimed that their injuries were the result of accidental
contact included all seven of the children in the series. Injuries included damage to the
muscles, tendons, nerves, arteries, volar plate (a thick ligament that separates the joint
space of the first knuckle of the finger and the underlying flexor tendons), and skin. All but
one of the injuries required surgical intervention; 80 percent of the surgical procedures
required a general anesthetic; and the mean time in the operating room was 70 minutes.
The authors emphasized the economic burden represented by these injuries, both in terms
of the necessary treatment (considerable amount of operating time and expertise, and
lengthy rehabilitation times) and the hours of work that were lost.

In a retrospective analysis of NEISS data for door-related injuries to children (age 17 or
under) during the period 1999 to 2008, Algaze et al. (2012) found that only 7.4 percent of
the injuries involved glass doors but that such patients were twice as likely to be admitted
to the hospital for serious lacerations as patients injured by non-glass doors. Patients who
were admitted were most frequently treated for amputations (32 percent) or
lacerations (25 percent). The frequency of the injuries associated with glass doors jumped
significantly with increasing age; the opposite was true for doors of other types. The
authors attributed the greater injury rate amongst older children on glass doors to a
combination of factors that include the children’s greater weight, strength (ability to break
the glass), and risk-taking behaviors. The authors mention that at least some of the injuries
reported about in their study may have involved inebriation and the deliberate punching of
the glass panels.

A 2001 study by Karger et al. of fatalities provides significant insight into the serious nature
of the injuries that may result from impacting non-safety architectural glazing materials. In
this study, the authors retrospectively examined 799 consecutive autopsies of victims of
sharp force that were performed between 1967 and 1996 in Munster and Berlin, Germany
for cases classified as accidents. Eighteen cases were found, and one additional case
meeting the same criteria and occurring at the time the study was performed was included
as well. Of the 19 cases, 14 involved impacts with architectural glass.

Many of the victims had multiple scratches, abrasions, and superficial incisions, and at least
one deep tear, laceration, or puncture injury. Eight suffered transections of arteries and/or
veins; two received puncture wounds of organs (brain and liver); and four died from
unspecified incisions to their faces (2) or limbs (2). In some cases, the major wounds were
described as clean cut with small tags and notches; and in other cases, the wounds were
described as irregular and jagged with abrasions in the margins of the wound. In the
majority of cases, death was attributed to exsanguination (the loss of circulating blood).

The fatal wounds were caused by what the authors termed: (1) “large and dagger-like
slivers of glass” that produced stabbing-type injury, (2) sharp-edged fragments of glass that
remained inside the frame and produced a large, cutting injury, or (3) a fragment of glass
that, upon falling, impacted the victim in a manner similar to a guillotine, causing a
transection of a body part. In some cases, a tearing component was also present in the
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wound, which the authors attributed to the victim’s instinctive motions to remove
themselves from the glass. As in other studies, inebriation was a common factor in this
series, with all but one victim inebriated at the time of the incident; the exception was a 13-
year-old male, the youngest in this series. The nature of this young man’s incident and the
injury he suffered are useful to discuss in greater detail as they illustrate a common injury
scenario, response by the victim, injury, and outcome.

While playing with an older brother, the 13-year-old victim attempted to push open a door
with a large glass panel by pressing both of his hands against the glass. This caused the
glass to shatter, at which time both of his arms continued their forward motion, projecting
through the glass. As he immediately attempted to retreat from the shattered glass panel,
his right axilla was deeply and cleanly cut by a blade-like fragment of glass that had
remained within the door panel. Both his axillary artery and vein were severed, leading to
rapid exsanguination. As was the case with this young man, Karger et al. describe the
wounding agent in these incidents not as a knife or sharp tool that is in motion, but rather,
the motion of the victims themselves. The forces that are imparted by the impact of the
victim with the glass are sufficient to shatter the glass and produce the sharp fragments or
fragments with cutting edges that the victim’s motion then causes to be driven into,
through, or across the tissues of their body.

These studies and others, as well as the CPSC incident data, expose the severe nature of the
injuries that can result from non-safety architectural glazing products. Although there may
be uncertainty about how the injury rate has changed since enactment of the mandatory
standard, it remains clear that there are a significant number of these injuries occurring
each year, and, on average, at least three deaths occur per year.

In the majority of cases, it was not possible to determine from the incident data whether
the architectural glazing products involved in these incidents may have been manufactured
prior to the enactment of the mandatory standard, or subsequent to its enactment, and, if
the latter, whether they may have been improperly tested, not tested at all, or were
considered exempt from testing. There is also insufficient detail in the incident data to
determine the relative contributions the mandatory and voluntary standards may have
provided to any change in the injury rate or the types of injuries that have occurred over
time.

Given the above, to address this hazard further, it would seem reasonable to consider
incorporating any measures that might improve the requirements already provided in the
mandatory standard. Whereas, the similarities between the mandatory and voluntary
standards are many, the few differences that exist are principally in the form of
enhancements contained in the voluntary standard, all of which are consistent with the
production of less hazardous architectural glazing products.

The Center Punch Fragmentation test, which is unique to the voluntary standard, builds
upon the impact test, by bringing to failure tempered glass samples that did not fracture
during the impact test. During this test, a center punch and hammer are used to fracture
the samples, after which they are evaluated for conformance to the standard. This test has
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the potential to identify false negatives — materials that might have passed all the testing
required by the mandatory standard (i.e., did not break), but which break in a non-safe
manner during the fragmentation test. Additional enhancements in the voluntary standard
include: (1) a revision of the definition of “glazing materials” to include plastic glazing
materials; (2) specification of the number of samples to be tested, which would likely
increase the reliability of the testing; (3.) inclusion of procedures for testing of bent glass
and fire-resistant wired glass; and (4) requirements for weathering tests for laminated
glass and environmental durability testing.

To the extent that the majority of architectural glazing manufacturers are not already
testing to the voluntary standard, and these enhancements in the testing of architectural
glazing materials may lead to an increase in the quality and quantity of safe architectural
glazing products on the market and a corresponding reduction in the injury rate from this
product class, it would seem prudent to replace the testing procedures specified in the
mandatory standard with those in the voluntary standard.

CONCLUSION:

Impact with non-safety architectural glazing materials and the products that incorporate
these materials has the potential to produce severe laceration, puncture, and penetration
injuries, some of which may prove fatal. The mass and motion of the body are critical
determinants in whether the impact with the glass will lead to its shattering. Consequently,
individuals receiving injuries from this product class are most often the young (including
older children), and they are predominantly males. It has been postulated that the
increased mass and risk-taking behavior of older children likely accounts for the greater
frequency of these injuries in older children than younger children. Moreover, the
increased risk-taking behavior and alcohol consumption may play a role in the
preponderance of incidents amongst younger adults.

Subsequent to the shattering of non-safety architectural glazing materials, it is most often
the continued momentum of the individual that drives the glass fragments into, through, or
across the tissues of the body, producing severe laceration, puncture, or penetration
injuries. Such wounds can involve the skin and the underlying muscles, tendons, nerves,
and blood vessels, requiring extensive medical treatment, wound management, and long-
term rehabilitation; and such wounds may leave the victim disfigured, functionally
impaired, and psychologically traumatized.

Whereas, these injuries continue to occur, have the potential to be severe, and are in some
cases fatal, it would not be unreasonable to take additional measures to address this
hazard. The means to reduce the injury rate from architectural glazing materials may be
embodied in some of the provisions contained in the ANSI Z97.1 voluntary standard for this
product class. As such, staff believes it may be prudent to incorporate those provisions
into the mandatory standard.
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UNITED STATES

CONSUMER PrRoDUCT SAFETY COMMISSION
4330 EAST WEST HIGHWAY

BETHESDA, MARYLAND 20814

Memorandum

Date: March 8, 2013

TO :  Brian M. Baker, Mechanical Engineer, Project Manager - Petition CP12-3
Division of Mechanical Engineering
Directorate for Laboratory Sciences

THROUGH : George Borlase, Associate Executive Director
Directorate for Engineering Sciences

Mark Kumagai, Director
Division of Mechanical Engineering
Directorate for Engineering Sciences

FROM :  Thomas E. Caton, General Engineer
Division of Mechanical Engineering
Directorate of Engineering Sciences

SUBJECT : Petition CP12-3

Background

On June 26, 2012, the Commission received a request from William M. Hannay,
counsel for the Safety Glazing Certification Council (SGCC), asking the Commission to
initiate rulemaking to replace the current testing procedures for glazing materials codified
at 16 C.F.R. § 1201.4, with those contained in ANSI Z97.1-2009¢ “American National
Standard (ANSI) for Safety Glazing Materials Used in Buildings-Safety Performance
Specifications and Methods of Test.” The Office of the General Counsel docketed the
request as a petition (CP 12-3), and the Commission published a comment request on
August 30, 2012. (77 FR 52635). The petitioner specifically requests that Section 1201.4
and Figures 1-5 be replaced by the Test Specifications and Figures 1, 2, 2.1, 2.2, 3, 4, 4.1,
4.2,4.3,4.4,5, 6,and 7 of ANSI Z97.1-2009¢ and by any future revision of the ANSI Z97.1
Test Specifications that may be made.

The petitioner asserts that consumers and the glazing industry would be better
served by replacing the test procedures for architectural glazing materials found in section
1201.4 with ANSI Z97.1’s purportedly more expansive, comprehensive, and rigorous test
procedures. The petitioner points out that ANSI Z97.1 was first developed under the
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auspices of the American National Standards Institute in the 1960s and has been regularly
updated over the years, noting that ANSI Z97.1-2009¢ is the successor to the 2004, 1984
(reaffirmed in 1994), 1975, 1972, and 1966 editions of ANSI Z97.1. The petitioner claims
that the updates to test equipment and procedures in the ANSI standard provide better
protection for consumers than the equipment and procedures in Section 1201.4, which the
petitioner notes, has not been updated in these respects since it was promulgated in 1977.

This memorandum provides a technical comparison of the testing procedures and
equipment prescribed in section 1201.4 to ANSI Z97.1-2009¢. By way of background, the
standard for architectural glazing materials (16 C.F.R. part 1201) prescribes tests to ensure
that these products do not break when impacted with a specific force, or break with such
characteristics that they are less likely than other glazing materials to present an
unreasonable risk of injury. “Glazing materials” are defined in the mandatory standard as
“glass, including annealed glass, organic coated glass, tempered glass, laminated glass,
wired glass or combination thereof where these are used.” 16 C.F.R.§1201.2(a)(11).
Plastic glazing materials were originally included in the mandatory standard, but testing of
plastic glazing materials was removed from 16 C.F.R. part 1201 by Commission action in
1980 and 1982. The architectural products that are required to use glazing materials that
satisfy the testing procedures are identified as “storm doors or combination doors, doors,
bathtub doors and enclosures, shower doors and enclosures, and sliding glass doors (patio-
type).” 16 C.F.R.§1201.1(a).

Comparison of Test Procedures in 16 C.F.R. Part 1201 and ANSI Z97.1-2009¢

CPSC staff compared 16 C.F.R. 1201 and ANSI Z97.1-2009¢ (see appendix A). As
discussed above, the testing procedures set forth in section 1201.4 have not been modified
or updated (aside from the revocation of tests procedures for plastic glazing in the early
1980s) since they were originally promulgated in 1977. In contrast, ANSI Z97.1 has been
revised periodically several times since 1977.

In its present form, 16 C.F.R. part 1201 specifies replaced and obsolete ASTM
standard practices. The replaced standard practice is ASTM G26-70 - Practice for
Operating Light Exposure Apparatus (Xenon-Arc Type) With and Without Water for Exposure
of Nonmetallic Materials, which was withdrawn by ASTM in 2000, and replaced with ASTM
G155 - Practice for Operating Xenon Arc Light Apparatus for Exposure of Non-Metallic
Materials. The regulation at 16 C.F.R. part 1201 references the obsolete 1970 edition of
ASTM D2565-70 - Practice for Xenon-Arc Exposure of Plastics Intended for Outdoor
Applications, which has been revised over the years; its current edition is ASTM D2565-
99(2008).

The use of these withdrawn and obsolete versions of current standards can result in
increased costs and duplication of effort if manufactures are required to test to the earlier
versions and the current versions of these standard practice test procedures. Furthermore,
16 C.F.R. part 1201 has not been adjusted for the obsolescence of equipment and the
replacement of that equipment with currently manufactured test equipment. As such,
adoption of the ANSI Z97.1 test procedures in place of the current mandatory standard test

130

THIS DOCUMENT HAS NOT BEEN REVIEWED CLEARED FOR PUBLIC RELEASE
OR ACCEPTED BY THE COMMISSION. UNDER CPSA 6(b)(1)



procedures would result in currently manufactured test equipment rather than the
obsolete and outdated equipment referenced in section 1201.4 being used in the testing of
architectural glazing products.

Even so, the impact tests of 16 C.F.R. part 1201 and ANSI Z97.1-2009¢ are similar.
The impact test structure/frame is similarly constructed. Figure 1 from 16 C.F.R. 1201
shows a drawing of an Impact Test Structure that is similar to the drawing of the Impact
Test Frame drawing in ANSI Z97.1-2009,¢ except for differences in the descriptive terms
used for naming the parts of the test apparatus, i.e., Main Frame and Sub-Frame in ANSI
797.1-2009,¢ versus 16 C.F.R. part 1201’s Impact Test Structure and Test Specimen
Mounting Frame. ANSIZ97.1-2009¢ provides enlarged drawings of the Impact Test Frame
compared to the 16 C.F.R. part 1201 drawings of the Glass Impact Test Structure. Overall,
the Glass Impact Test Structure of 16 C.F.R. 1201 appears to be of similar construction to
the ANSI Z97.1-2009¢ Impact Test Frame, except that ANSI Z97.1-2009¢ provides clearer
assembly drawings. ANSI Z97.1-2009¢ also provides test frame assembly and impact test
instructions for bent glass that is not included in 16 C.F.R. part 1201.

The mandatory standard at 16 C.F.R. part 1201 provides two impact categories, 150
foot-pound impact test (Category I) and 400 foot-pound impact test (Category II). Wired
glass used in doors or other assemblies to retard the passage of fire is exempt from the
testing procedures set forth in section 1201.4. ANSI Z97.1 provides three impact
categories, a 400 foot-pound impact test (Class A), a 150 foot-pound impact test (Class B),
and a 100 foot-pound impact test (Class C) for fire-resistant wired glass. Section
1201.1(c)(1) provides that “wired glass is used in doors or other assemblies to retard the
passage of fire, where such door or assembly, is required by a federal, state, local, or
municipal fire ordinance” is exempt from the standard.

ANSI Z97.1-2009¢ differs from 16 C.F.R. part 1201 because it contains tests for the
impact testing of bent glass, which is not included in 16 C.F.R. part 1201. For flat
specimens, both 16 C.F.R. part 1201 and ANSI Z97.1-2009¢ provide for use of a 3-inch
diameter steel sphere for evaluating any hole remaining in an impact tested specimen after
the impact test. However, the standards differ because 16 C.F.R. part 1201 requires that
the specimen be evaluated in a horizontal position after the vertical test is completed, while
ANSIZ97.1-2009¢requires that the impacted specimen remain in the vertical, upright as-
impact tested position while being evaluated with the 3-inch diameter steel sphere. The
regulation at 16 C.F.R. part 1201 does not indicate the number of specimens to be impact
tested; rather the standard requires only that the largest size and each thickness offered by
the manufacturer are to be tested. On the other hand, ANSI Z97.1-2009¢requires that four
specimens of each size and thickness are to be impact tested.

ANSI Z97.1-2009¢ is more comprehensive for tempered glass specimens than 16
C.F.R. part 1201 because it provides a means for evaluating tempered glass specimens that
did not fracture as a result of the Class A impact test. This test is the Center Punch
Fragmentation Test that purposely fractures the unbroken, impact-tested tempered glass
specimen with a center punch and hammer. The fractured pieces of the tempered glass
specimen are evaluated by weighing the 10 largest fragments. A tempered glass specimen
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is considered to conform to ANSI Z97.1-2009¢ as acceptable for use as safety glazing if the
10 fragments weigh no more than the equivalent of 10 in2 of the original unbroken
specimen, combined with no fragments longer than 4 inches in length. The regulation at 16
C.F.R. part 1201 does not provide an equivalent test to the Center Punch Fragmentation
Test.

In addition, 16 C.F.R. part 1201 provides for accelerated environmental durability
testing of laminated glass and organic-coated glass but exempts tempered glass, wired
glass, and annealed glass. Additionally, 16 C.F.R. part 1201 does not provide for
accelerated environmental durability testing of plastic glazing materials because those
tests were removed from 16 C.F.R. part 1201 by the Commission in the early 1980s. ANSI
797.1-20009¢ lists organic-coated glass, tempered glass, laminated glazing, plastic glazing,
and fire-resistant wired-glass and does not appear to exempt any specific glazing materials
as 16 C.F.R. part 1201 does. However, amending the standard as petitioner requests would
not alter the scope of the mandatory standard, so products that are exempt from 16 C.F.R
part 1201 would continue to be exempt.

While 16 C.F.R. part 1201 refers to architectural glazing materials and specific
products where architectural glazing is used, ANSI Z97.1-2009¢ refers to safety glazing
materials without referring to specific products where safety glazing is used. The
voluntary standard indicates that other codes, standards, and manufacturer’s information
should be consulted for safety glazing product uses. There are other titling differences for
the same subject between 16 C.F.R. part 1201 and ANSI Z97.1-2009¢, i.e., Glass Impact Test
Structure vs. Impact Test Frame, while the dimensions for the structure and frame appear
similar.

If the Scope and Definitions of 16 C.F.R. part 1201 are retained with only the Test
Specifications of ANSI Z97.1-2009¢ replacing the Test Procedures at 16 C.F.R. §1201.4, the
result will be a more comprehensive 16 C.F.R. part 1201. A more comprehensive 16 C.F.R.
part 1201 would include the Center Punch Fragmentation Test for a tempered glass glazing
product. Impact specimens that do not fracture when tested to 400 foot-pounds are
considered as conforming by the requirements of 16 C.F.R. part 1201, while ANSI Z97.1-
2009¢ continues the evaluation with a Center Punch Fragmentation Test to determine if the
specimen fractures into sufficiently small pieces to be considered as conforming to the
requirements of ANSI Z97.1-2009.¢

Recommendations

The ANSI standard provides the most current requirements and modern
methodologies, to date, for the materials covered by the CPSC standard. The ANSI
standard clearly specifies key testing criteria such as the number of test specimens. The
ANSI standard also provides a Center Punch Fragmentation Test that will ensure that safety
glazing that does not fracture during the 400 foot-pound impact test will, in fact, fracture
into sufficiently small pieces (dice) that are less likely to cause injury to consumers if it
should break. Thus, amending the mandatory standard to replace its testing procedures
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with those in the voluntary standard will result in a more comprehensive testing procedure
which could reduce the likelihood of a consumer being exposed to unsafe glazing materials.
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Alphanumeric List, (West Conshohocken, PA: ASTM International, 2012)

16 CFR 1201.1(d), “The Commission’s findings apply to the architectural glazing standard
as issued at 42 FR 1428, on January 6, 1977. Since that date, the Commission has
revoked portions of the standard which prescribed requirements for “glazed
panels” (45 FR 67383, August 28, 1980); an accelerated environmental durability
test for plastic glazing materials intended for outdoor exposure (45 FR 66002,
October 6, 1980); and a modulus of elasticity test, a hardness test, and an indoor
aging test applicable to plastic glazing materials (47 FR 27856, June 28, 1982).”
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4330 EAST WEST HIGHWAY
BETHESDA, MARYLAND 20814

Memorandum

Appendix A - Comparison: 16 CFR Part 1201 VS. ANSI Z97.1 - 2009¢

General Purpose & Exemptions

Subject 16 C.F.R. Part 1201 ANSI Z97.1-2009¢ Staff Comments

Scope §1201.1 (a) The Scope lists: 1.1 “This standard establishes specifications 16 C.F.R. Part 1201 lists
1. “Storm doors or combination doors and methods of test for the safety properties of | kinds of architectural
2. Doors safety glazing materials. Glazing materials glazing and products and
3. Bathtub doors and enclosures designed to promote safety and reduce the ANSI Z97.1-2009¢ lists
4. Shower doors and enclosures likelihood of cutting and piercing injuries when | kinds of glazing and does
5. [Reserved] the glazing materials are broken by human not say where and when
6. Sliding glass doors (patio type).” contact) as used for all building and safety glazing should be

architectural purposes” used
Limitations §1201.1(a)(1) “The safety requirements are | 1.3 “This standard relates to the minimum 16 C.F.R.Part 1201 is

designed to reduce or eliminate
unreasonable risks of death or serious
injury to consumers when glazing material
is broken by human contact.”

safety performance property test criteria for
safety glazing materials” (Forward) This
standard “is not an appraisal of strength,
durability, or appearance nor does this standard
specify situations in which safety-glazing should
be used...does not address installation
methods...a condition of conformance of a
material is its uniform production so the
product will consistently exhibit these safety
characteristics”

intended to reduce injury
when broken by human
contact and ANSI Z97.1-
2009¢provides minimum
safety performance
property test criteria
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Subject

16 C.F.R. Part 1201

ANSI797.1-2009¢

Staff Comments

Exemptions

§1201.1 (c) Exemptions:

1.

“Wired glass used in doors or other
assemblies to retard the passage of fire
where required by federal, state, local,
or municipal fire ordinance.

Louvers of jalousie doors;

Openings of doors which a 3 inch
diameter sphere is unable to pass;
Carved glass . .. dalle glass . . . leaded
glass ... used in doors and glazed panels
...if...the coloring, texturing, or other
design qualities cannot be removed
without destroying the material; the
primary purpose is decorative; and the
glazing material is conspicuously
colored or textured so as to be plainly
visible and identifiable as aesthetic or
decorative rather than functional...The
glazing material is divided into segment
by conspicuous and plainly visible lines;
Glazing materials used as curved glazed
panels in revolving doors;

Commercial refrigerator cabinet glazed
doors.”

No Exemptions:

16 C.F.R.Part 1201
exempts wired glass and
does not test it;

ANSI Z97.1-2009¢ has no
exemptions; has a test for
Fire-resistant wired glass
indicating it has the lowest
impact classification level
and that Class C Impact
products have “NOT been
accepted by all
jurisdictions (e.g., CPSC 16
part 1201, building codes,
etc.) as “safe performance”
for unrestricted human
impact accident modes.
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Subject 16 C.F.R. Part1201 ANSI Z97.1-2009¢ Staff Comments
Types of Glazing | §1201.2(a)(11) Architectural “Glazing 3 Definitions -Safety Glazing includes 16 C.F.R. part 1201
impact tested material means glass, including annealed glass, | Laminated Glazing, Tempered Glass, provides for specific
tempered glass, organic-coated glass, plastic Organic-coated Glass, Plastic glazing, uses and
glazing, and fire-resistant wire-glass” Fire-resistant wired glass ANSI Z97.1-2009¢does
not
Does not apply to the window in an exterior Four'specimens each thic.kness and size, i_f
wall of the building that the shower is in. specimens are asymmetric then two specimens
shall be impacted each side.
§1201.1(a)(1)Specific products: ANSIZ97.1-2009¢
1. “Storm doors or combination doors
2. Doors “This standard does not recommend where
3. Bathtub doors and enclosures safety glazing should be used or, when it is used,
4. Shower doors and enclosures what type of glazing should be used. For this
5. [Reserved] information one should consult other codes,
6. Sliding glass doors (patio type).” standards and manufacturer’s information.”
Glazing §1201.2(a)(11) Architectural Glazing Materials: | Table 1 Safety Glazing Materials: 16 C.F.R.part 1201
materials e annealed glass e organic-coated glass includes annealed glass as

organic-coated glass
tempered glass
laminated glass
wired glass
combinations

tempered glass
laminated glazing

plastic glazing
fire-resistant wired-glass

architectural glazing and
ANSI Z97.1-2009¢

does not include annealed
glass as safety glazing
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Specimen Handling

Subject

16 C.F.R. Part 1201

ANSI Z97.1-2009¢

Staff Comments

Specimen Size
classification of

§1201.4(c)(2) “Impact specimens shall be the
largest size manufactured up to a maximum

4.2 Marked products shall be nominal thickness
of products tested

16 C.F.R. part 1201 tests
to the largest size and

Impact width of 34 inches (86 centimeters) and 4.3 “Unlimited size (U) 34 inches by 76 inches | ANSIZ97.1-2009¢
Specimens maximum height of 76 inches (1.9 meters). *0.125 (1/8) inch (863 mm by 1930 mm * 3 provides for the largest
Specimens shall be tested for each nominal mm) sizes and identifies
thickness offered by the manufacturer.” product that are not made
Limited size (L) largest commercially produced | as large as the industry’s
size by the manufacturer less than 34 inches by | largest 34 x 76 inch size
76 inches + 0.125 (1/8) inch (863 mm by 1939
mm * 3 mm)”
Impact test §1201.4(c)(2) Does not specify the number of 4.4 Specifies that four specimens of thickness 16 C.F.R.part 1201
specimens Impact test specimens. Indicates that the and size and backing material are tested for mentions specimen size

largest size manufactured up to 34 x 76 inches
for each nominal thickness offered is tested

Safety Glazing, Indoor Safety Glazing, Mirror
Glazing with either reinforced or non-reinforced
organic adhesive backing for each backing
material, and for Bent glass for unlimited size
with simple arc bend of 40 inches

and thickness but not
number

Of test specimens

ANSI Z97.1-2009¢
mentions specimen size,
thickness, and number of
test specimens
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Testing Equipment

Subject 16 C.F.R. Part 1201 ANSI Z97.1-2009¢ Staff Comments
Impact Test §1201.4(b)(1)(i) Impact test - test equipment 5.1.1(1) “The test apparatus shall consist of a 16 C.F.R.part 1201 and
Frame “The impact test frame shall be constructed to test frame and impactor system. ANSI Z97.1-2009¢have
Equipment minimize movement and deflection of its The test frame consists of a main frame similar impact test frame
members during testing....” mounted on two base beams with stiffening and impactor construction
members and a subframe, in which the drawings but ANSI Z97.1-
specimen is held. 2009¢ drawings are larger
The impactor system consists of the impactor, | and include drawings for
traction, release, and suspension devices.” impact testing of bent
glass
Impactor §1201.4(b)(2)(1) The impactor shall be a 5.1.1(3) “The impactor shall consist of the Similar impactors

leather punching bag . .. filled with No. 7% lead
shot to a total weight ... of 100 Ibs + 4 ounces
(45.35 £ 0.11 kilograms) . . . the exterior shall
be completely covered by % inch (1.3
centimeters) wide glass filament reinforced
pressure sensitive tape...

leather bag described in Figure 7, a commercial
punching bag with its bladder left in place, or
any other leather bag of nominally identical
shape and size. The bag shall be filled with lead
shot of 2.4 mm +0.1 mm diameter (nominal USA
No. 7% or European No. 7 lead shot) and
taped...the total mass of the impactor assembly
shall be 100 1b + 4 oz (45.4 kg + 0.2 kg),
excluding traction system attachments.” “To
reduce bag deformation during testing, the bag
shall be rotated about the axis of its suspension
device before each specimen or sample set, buy
no less than 30 degrees, and by no more than 90
degrees.”

“To reduce bag damage during testing, a thin
homogeneous or non-woven plastic film no
more than 0.005 inch (0.13 mm thick or a
loosely draped woven cloth towel weighing no
more than 0.05 g/cm2 (0.0113 oz. /in2) shall
not be attached to the impactor, but rather may
be suspended vertically in front of the surface of
the specimen at a distance no more than 0.4
inch (10 mm).”
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Testing

Subject

16 C.F.R. Part 1201

ANSI797.1-2009¢

Staff Comments

100 foot-pound
impact

No Category: Tests are not performed at 100
foot pound level.

5.1.2.1 Class C (ANSI only for fire-resistant
wired glass):

Accomplished with a drop height between 12
inches and 12.5 inches (305 mm and 318 mm)
with impactor 100 1b +4 oz (45.4 kg +0.2 kg),

16 C.F.R.part 1201 no
impact test wired glass is
exempted and

ANSI Z97.1-2009¢
acknowledges that fire-
resistant wired glass has a
lower impact strength and
is not accepted by all
jurisdictions

150 foot-pound
impact test

§1201.4(d) Category I :

Accomplished with a drop height of 18 to 18%
inches (458 to 470 millimeters) with the100
Ibs. * 4 ounces (45.35 + 0.11 kilograms)
impactor

5.1.2.1 Class B:
Accomplished with a drop height of 18 to 18%

inches (458 to 470 millimeters) with the100 Ibs.

* 4 ounces (45.35 * 0.11 kilograms) impactor

16 C.F.R. part 1201
Category | impact test
equal to the

ANSI Z97.1-2009¢ Class B
impact test

400 foot-pound
impact test

§1201.4(d) Category II:

Accomplished with a drop height of 48 to 48%
inches (1.22 to 1.23 millimeters) with the 100
Ibs. + 4 ounces (45.35 + 0.11 kilograms).

5.1.2.1 Class A:

Accomplished with a drop height of 48 to 48%;
inches (1.22 to 1.23 millimeters) with the 100
lbs. + 4 ounces (45.35 + 0.11 kilograms).

16 C.F.R.part 1201
Category Il impact test
equal to the

ANSI Z97.1-2009¢ Class A
impact test
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Subject 16 C.F.R. Part 1201 ANSI Z97.1-2009¢ Staff Comments
Interpretation of | §1201.4(e)(1) “A glazing material may be qualified | 5.1.4 Provides a formula when breakage occurs | 16 C.F.R. part 1201 only
Impact Test for use in both Category I and Category Il products if | for determining this weight based on the glass | provides for weighing the
it meets the impact requirements for Category Il. A | glazing’s original thickness: “The weight in ten largest pieces while
Size glazing material shall be judged to pass the impact ounces of 10 square inches of glass is equal to ANSI Z97.1-2009¢
classification of | "5t if the specimen meets any of the criteria listed... 14.5 times the glass thickness in inches. The provides a formula for
Impa!ct §1201.4(e)(i) When breakage occurs (numerous weight in grams of 10 square i.nches of gllass is evaluating the weight of
Specimens cracks and fissures) no opening shall develop in the equal to 412times the glass thickness in inches | ten largest fractured

test sample through which a 3 inch (76 millimeter)
diameter solid steel sphere weighing 4 pounds + 3
ounce (1.81 * 0.8 kilograms), passes when placed
(not dropped) in the opening and permitted to
remain for a period of one second. For this criterion,
the sample after being impacted shall be placed,
while remaining in the subframe, in a horizontal,
impact side up position with a minimum of 1 foot
(31 centimeters) of free space immediately beneath
the specimen.

§1201.4(e)(ii) When breakage occurs, what appears
to be the 10 largest particles shall be selected within
5 minutes subsequent to the test and shall weigh no

more than the equivalent weight of 10 square inches
(64 square centimeters) of the original specimen.

§1201.4(e)(iii) [Reserved]

§1201.4(e)(iv) The specimen does not remain in the
subframe and no breakage is caused by the
impactor.

§1201.4(e)(v) The specimen does not break.”

Material qualified for classification as Category Il is
deemed to comply for Category I

(16.18 grams/mm).”
Material qualified for classification as Class A is
deemed to comply for Class B.

When breakage occurs with cracks and fissures
the stiffness and hardness of the specimens

shall be determined

ASTM D790 Modulus of Elasticity
ASTM D785 Rockwell Hardness

Specimen does not break

pieces

16 C.F.R. part 1201 tests
to the largest size and
ANSI Z97.1-2009¢
provides for the largest
sizes and identifies
product that are not made
as large as the industry’s
largest 34 x 76 inch size
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Subject

16 C.F.R. Part 1201

ANSI797.1-2009¢

Staff Comments

Center Punch
Fragmentation
Test for
Tempered Glass

No Test Requirement.

5.2 ANSI Z97.1-2009¢ - center punch test for
tempered glass that does not break during
impact test The total weight of the 10 (ten)
largest crack -free pieces shall weigh no more
than the equivalent weight of 10 square inches
(6452 mm?) of the original test sample [in ANSI
797.1-2009¢ ]

16 C.F.R. part 1201 does
not provide a test and
ANSI Z97.1-2009¢ does
provide an center punch
fragmentation for
tempered glass that does
not break in impact test

Rockwell No hardness test for plastic glazing (Revoked 5.1.4(3) Rockwell Hardness testing per ASTM 16 C.F.R. part 1201 does
Hardness 47 FR 27856, June 28, 1982) D785 only for plastic glazing that does not not provide a test and
Testing for break during impact test ANSI Z97.1-2009¢
Plastic Glazing provides a hardness test
for plastic glazing
Modulus of No modulus of elasticity test for plastic glazing | 5.1.4(4) Plastic glazing stiffness shall be 16 C.F.R. part 1201 no
Elasticity test for | (Revoked 47 FR 27856, June 28, 1982) determined by ASTM D 790 Standard Test test and
Plastic Glazing Methods for Flexural Properties of Unreinforced | ANSI Z97.1-2009¢
and Reinforced Plastics and Electrical Insulating | provides a modulus test
Materials ASTM D790
Accelerated §1201.4(d)(2)(ii) Laminated Glass 5.4.1.2 Laminated Glass
Environmental Organic Coated Glass Organic Coated Glass
Durability Tests | (Tempered, Wired, Annealed Glass all Exempt) | Plastic Glazing
Boil Test
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Subject

16 C.F.R. Part 1201

ANSI Z97.1-2009¢

Staff Comments

Boil Test

§1201.4(c)(3)(i) Laminated glass - Three
pieces 12 inches by 12 inches

“The glass itself may crack in this test, but no
bubbles or other defects shall develop more
than % inch (12 millimeters) from the outer
edge of the specimen. Any specimen in which
the glass cracks to an extent that confuses the
interpretation of the results shall be discarded,
and another specimen shall be tested in its
stead.”

5.3 Laminated Glass - three specimens (12 x
12 inch) and nominal thickness

“The glass itself may crack in this test, but no
bubbles of other defects shall develop more
than 0.5 inch (12 mm) from the outer edge of
the specimen or from any crack that may
develop.

Any specimen that cracks to an extent confusing
the results shall be discarded and another
specimen shall be tested in its place.”

Both have a Boil Test for
laminated glass and
similar requirements
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Subject 16 C.F.R. Part 1201 ANSI Z97.1-2009¢ Staff Comments
Weathering §1201.4(c)(3)(ii) Refers to a replaced and out | 5-4 Laminated Glazing, Organic-Coated Glass, Plastic 16 C.F.R. part 1201
Tests of date non-current ASTM practices: Glazing specifies an obsolete

ATM G26-70 (Obsolete 2000) Standard
Recommended Practice for Operating Light-
and Water-Exposure Apparatus (Xenon-Arc
Type) for Exposure of Non-Metallic Materials
with Weather-Ometer and a non-current
existing

ASTM practice:

ASTM D2565-70 Standard Recommended
Practice for Operating Xenon-Arc Type (water-
cooled) Light- and Water-Exposure of plastic

5.4.1.2 Accelerated Exposure ASTM G155 - Standard
Practice for Operating Xenon Arc Light Apparatus for
Exposure of Non-Metallic Materials

Weathering tests for Laminates, Organic-Coated Glass and
Plastics

“The purpose of these tests is to determine whether these
safety-glazing materials will successfully retain their safety
characteristics after expose to weathering conditions for
an extended period of time.” The weathering methods
described in section 5.4.1 shall be used for all materials
subjected to exterior exposure.”

“Organic coated materials intended for interior use only
shall be subjected to the requirements of section 5.4.3.”

A minimum of five specimens for Charpy Impact testing of
Plastic glazing material

5.4.1.1 Natural exposure (ASTM D 1435 Practice for
Outdoor Weathering of Plastics) for one year
Accelerated exposure in a Xenon-Arc Type Operating Light
Apparatus as specified in ASTM G 155 (replaced ASTM G
26in2000)

and cycle per ASTM D 2565 for 102 minutes irradiation,
18 minutes of irradiation, and water spray) for a 3000
hour exposure For laminated glazing, organic-coated, and
plastic glazing but not performed on glazing intended for
indoor use only

Six specimens: 2 inches by 6 inches (152 mm by 152 mm)
Plastic glazing panels shall expose one un-backed plastic
glazing panel, three exposed and three kept in darkness.
Laminated glass six specimens a minimum of 2 inches by 6
inches (50 mm by 152 mm) Organic-coated glass six
specimens a minimum of 2 inches by 6 inches (50 mm by
152 mm).

practice that was replaced
and older pre-revision
version of an existing
ASTM practice: ASTM G26
(obsolete 2000)

ASTM D2565-70 current
version is D2565-99
(2008) and

does not refer to ASTM
D1435

ANSI Z97.1-2009¢
specifies the ASTM G155
that replaced G26 and
ASTM D1435 and ASTM
D2565 without year
designations

ANSI Z97.1-2009¢says 6
specimens
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Subject

16 C.F.R. Part 1201

ANSI797.1-2009¢

Staff Comments

Accelerated §1201.4(d)(B)(2)(i)Laminated Glass 5.4.1.2.1 Plastic Glazing 16 C.F.R. part 1201 and
environmental Organic Coated Glass Organic-coated glass ANSI Z97.1-2009¢both
durability test Tempered Glass Exempt have tests for Organic
Wired Glass Exempt coated glass but only ANSI
Annealed Glass Exempt Z297.1-2009¢has a test for
Plastic Glazing Revoked in 1980 Plastic Glazing
Simulated §1201.4(d)(B)(1)Accelerated exposure with 5.4.1.1.1 Weathering tests for Laminates, 16 C.F.R. part 1201 has
Weathering Xenon arc (water cooled) Weather-Ometer Organic-Coated Glass and Plastics year designations which
Tests for rated at 6500 watts (ASTM G26 obsolete in locks it into a particular
Organic-Coated | 2000)Expose for 1200 £ 1 hours and exposed version of the ASTM
Materials to a radiant flux of 50 microwatts per square standard and

centimeter) while monitoring at a wavelength
of 340 nanometers

5.4.1.2.1 Natural exposure (ASTM D 1435) for
one year

Accelerated exposure in a Xenon-Arc Type
Operating Light Apparatus as specified in ASTM
G 155 (replaced ASTM G 26) and cycle per
ASTM D 2565 for 102 minutes irradiation,

18 minutes of irradiation, and water spray) for a
3000 hour exposure

For laminated glazing, organic-coated, and
plastic glazing but not performed on glazing
intended for indoor use only

Six specimens:2 inches by 6 inches (152 mm by
152 mm)

Plastic glazing panels shall expose one un-
backed plastic glazing

panel, three exposed and three kept in darkness
Laminated glass six specimens a minimum of 2
inches by 6 inches (50 mm by 152 mm)
Organic-coated glass six specimens a minimum
of 2 inches by 6 inches (50 mm by 152 mm)

ANSI Z97.1-2009¢does
not use year designations
for ASTM practices so the
current version can easily
be used without having to
rewrite ANSI Z97.1-2009¢
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Subject

16 C.F.R. Part 1201

ANSI797.1-2009¢

Staff Comments

Tests after
Weathering
Test/ASTM
Standards

§1201.4(b)(3)(ii) ASTM G 26-70 (non-metallic
materials) obsolete in 2000 replaced by ASTM
G 155 and specifies a non-current version of
ASTM D 2565-70 (plastics). Specifies 6
specimens.

5.4.1.2.1 ASTM G 155 replaced ASTM G26-96
(obsolete)

“When compared to control (unexposed)
samples, no weathered specimen shall exhibit
more than the allowable change, as specified,
for the following properties:” Evaluates:
“Visible Light Transmittance change not
greater than 5 percentage units (e.g.: 91%
control * 5% = 96% or 86%) as measured
according to ASTM D 1003; Standard Test
Method for Haze and Luminous Transmittance
of Transparent Plastics.”

Yellowness Index (for clear products only)
change

not greater than 0.5 Y1 units (e.g.: 0.70 YI
control 5 =1.20 or 0.20) as according to ASTM
E313; Standard Practice for Calculating
Yellowness and Whiteness Indices from
Instrumentally Measured Color Coordinates.”
Haze change not greater than 0.5 percentage
units (e.g.: 0.70 control + 1.20 or 0.20) as
measured according to ASTM D 1003; Standard
Test method for Haze and luminous
Transmittance of Transparent Plastics.”

Delta E less than or equal to 5 units as
measured according to ASTM E 308; Practice
for Computing the Colors of Objects by Using
the CIE System.”

16 C.F.R. part 1201 refers
to ASTM G26-70 an
obsolete standard which
was replaced by ASTM
G155 and

ANSI Z97.1-2009¢refers
to ASTM G155 and ASTM
D2565 without a year
designations

Accelerated
environmental
durability test
plastic glazing
materials

Revoked in 1980

5.4.3 “The purpose of (5.4.3) these tests is to
determine whether plastic and organic-coated
glass for indoor use only will successfully retain
their safety characteristics after exposure to
simulated aging conditions for an extended
period of time. The specimens described in 4.4
for impact test after aging shall be used.”

16 C.F.R. part 1201 no
test and ANSI Z97.1-
2009¢has a test

THIS DOCUMENT HAS NOT BEEN REVIEWED
OR ACCEPTED BY THE COMMISSION.

145

CLEARED FOR PUBLIC RELEASE

UNDER CPSA 6(b)(1)




Subject 16 C.F.R. Part 1201 ANSI Z97.1-2009¢ Staff Comments

Tests After Weathering test Organic-coated glass 5.4.1 “The weathering methods described in 16 C.F.R.part 1201
Weathering for section 5.4.1 shall be used for all materials provides for weathering
Laminated Glass | Six specimens 2 inches by 6 inches (5 subjected to exterior exposure” and follows test and

Materials centimeters by 15 centimeters) by nominal ASTM D1435. The specimens may be cleaned ANSI Z97.1-2009¢

thickness identical to those submitted for
impact testing

Three specimens oriented indoors toward
radiation and three specimens kept in darkness
at 73°F (23° ()

after exposure.

Both unexposed and exposed specimens shall
be

conditioned before examination for a minimum
of

48 hours at 71° to 75° F (22° to 24° C) and 50%
* 2% relative humidity

Exposed specimens shall be compared to
unexposed specimens

Any improvement in clarity or discoloration is
acceptable.

When examined after ultraviolet exposure, each
specimen shall be substantially free of
noticeable decomposition, no bubbles or
delamination visible more than 0.4 inch (10
mm) from any outer edge, no crazing or
cracking, otherwise unacceptable glazing
material shall be reported as visually blemished
when compared to the control specimens

provides for a weathering
test

Tests after
Weathering for
Laminated glass
materials only

Weathering test Organic-coated glass

Six specimens 2 inches by 6 inches (5
centimeters by 15 centimeters) by nominal
thickness identical to those submitted for
impact testing

Three specimens oriented indoors toward
radiation and three specimens kept in darkness
at73°F (23° Q)

5.4.1 “The weathering methods described in
section 5.4.1 shall be used for all materials
subjected to exterior exposure.”

“The weathering test natural exposure follows
ASTM D1435.

Both provide for
weathering tests of
organic coated glass
materials
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Subject

16 C.F.R. Part 1201

ANSI Z97.1-2009¢

Staff Comments

Adhesion Test
for Organic-
coated Glass

§1201.4(d)(B)(1) Adhesion test for organic-
coated glass only

A tensile tester of constant-rate-of-extension
(CRE) with a moving cross head set to move at
12 inches (305 mm) per minute

“The organic-coated glass adhesion shall be
judged satisfactory if the average pull force for
the weathered specimens is no less than 90
percent of the average pull force for the control
specimens.

5.4.2.2.1 Adhesion test

A tensile tester of constant-rate-of-extension
(CRE) with a moving cross head set to move at
12 inches (305 mm) per minute.

Six specimens, (nominally 2 inch by 6 inch (52
mm by 152 mm))

The organic coating shall be judged satisfactory
if the average tensile vale of the three exposed
specimens is no less than 75% of the average
tensile values of three control specimens.

16 C.F.R. part 1201 has
an adhesion test for
organic coated glass and
ANSI Z97.1-2009¢has a
test for organic coated
glass

Tensile strength
test for Organic-
coated Glass

§1201.4(d)(B)(1) Organic-coated glass only

CRE tensile tester shall be used with a moving
cross-head set to move at 2 inches per minute
(0.8 millimeter per second)

A razor blade shall be used to cut % inch (12
millimeter) wide specimens of organic coating
on glass

The organic coating shall be judged satisfactory
if the average tensile value of the weathered
specimens is no less than 75 percent of the
average of the control specimens

5.4.2.2.2 Organic Coated Glass and

Same specimens used for adhesion test

A tensile tester of constant-rate-of-extension
(CRE) with a moving cross head set to move at 2
inches (305 mm) per minute

5.4.2.2.2
Six specimens, (nominally 2 inch by 6 inch
(52 mm by 152 mm))

The organic coating shall be judged satisfactory
if the average tensile vale of the three exposed
specimens is no less than 75% of the average
tensile values of three control specimens.

16 C.F.R. part 1201 has
a test and

ANSI Z97.1-2009¢has a
test for organic coated
glass

Tests after
weathering for
Plastics

No Test due to revocations during the 1980-
1982 period

5.4.2.4.1 ASTM D6110 Charpy Impact Test
method B

Only ANSI Z97.1-2009¢
provides for testing Plastic
Glazing
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Subject 16 C.F.R. Part 1201 ANSI Z97.1-2009¢ Staff Comments
Outdoor Requirements for accelerated environmental 5.4.2.4.1 Specimens evaluated before and after | 16 C.F.R. part 1201 no
Eexposure durability test for plastic glazing materials exposure per ASTM D 6100, Charpy Impact test and

Weathering intended for outdoor exposure Revoked 45 FR | Test, Method B with the following exceptions: ANSI Z97.1-2009¢

Tests for Plastics

66002, October 6, 1980

specimens not notched, specimens tested with
exposed surface in tension, specimens exposed
and tested flatwise, the span reduced to 2 inches
(52 mm) for thin material, the average of five
samples shall be reported The plastic material is
acceptable if the impact strength is not reduced
by more than 25% as a result of natural or
accelerated exposure

specifies ASTM D6100

Tests After
Weathering for
Organic Coated
Glazing
Materials for
Indoor Service

§1201.4(c)(B)(2)(iii) Organic-coated glass,
Provides for four additional impact testing size
samples for indoor service

5.4.3 After exposure the specimens may be
cleaned

Organic coated materials intended for
interior use only shall be subjected to the
requirements of section 5.4.3.”5.4.3.2 Aging
tests for organic-coated glass used in
interior applications only

Four specimens up to 34 inch by 76 inch

140°F + 5°F within 3 hours and hold for 21
hours

Impact test after aging

Both 16 C.F.R. part
1201 and ANSI Z97.1-
2009¢provide for
impact testing of
weathered organic
coated glazing materials
for indoor service

THIS DOCUMENT HAS NOT BEEN REVIEWED
OR ACCEPTED BY THE COMMISSION.

148

CLEARED FOR PUBLIC RELEASE

UNDER CPSA 6(b)(1)




Subject

16 C.F.R. Part 1201

ANSI797.1-2009¢

Staff Comments

Indoor Aging
Tests for Plastic
Glazing

revoked (47 FR 27856, June 28, 1982)

5.4.3 Aging tests for plastics used in indoor
applications only. Impact test after aging
5.4.4 Impact tests after aging for plastics

16 C.F.R. part 1201 test
was revoked and

ANSI Z97.1-2009¢has a
test for plastic glazing
for indoor use

Impact Test
after Aging for
Organic-coated
Glass

§1201.4(c)(ii)(B)(2)(iii)(d) Four additional
samples identical to those submitted for the
impact test when used for indoor service

5.4.4 Impact tests after aging for
organic-coated glass used in interior
applications

16 C.F.R.part 1201
when used for indoor
service and

ANSI Z97.1-2009¢
when used for indoor
service testing
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UNITED STATES
CONSUMER PRODUCT SAFETY COMMISSION
BETHESDA, MD 20814

Memorandum

Date: March 13, 2013
TO : Brian M. Baker, Project Manager, Petition CP12-3
Division of Mechanical Engineering
Directorate for Laboratory Sciences

THROUGH : Gregory B. Rodgers, Ph.D., Associate Executive Director,
Directorate for Economic Analysis

Deborah V. Aiken, Ph.D., Senior Staff Coordinator,
Directorate for Economic Analysis

FROM : Robert Squibb, Economist
Directorate for Economic Analysis

SUBJECT : Economic Analysis of Petition CP12-3 to Update 16 C.F.R. Part 1201 to Reflect
ANSIZ97.1-2009¢2

Background

The U. S. Consumer Product Safety Commission (CPSC or Commission) staff is
considering a petition from the Safety Glazing Certification Council (SGCC) to amend 16
C.F.R. part 1201, Safety Standard for Architectural Glazing Materials, to replace section
1201.4 with the corresponding sections of the current American National Standards
Institute (ANSI) safety glazing standard, ANSI Z97.1-2009€2. This memorandum provides a
preliminary description of the differences in the relevant standards for architectural
glazing, provides information on the market for architectural glazing, and describes the
possible economic impact of the petitioner’s requested change in regulation.

Differences between ANSI Z97.1-2009€2 and 16 C.F.R. Part 1201

Current federal regulations (16 C.F.R. part 1201) require the testing of architectural
glazing materials used in storm or combination doors, bathtub and shower doors and
enclosures, and sliding glass doors. There are several differences between the 16 C.F.R. part
1201 and the current voluntary standard (ANSI Z97.1-2009€2). In contrast to the
mandatory requirements, the ANSI standard requires testing bent glass, includes
weathering tests for laminated products, does not exempt wired glass, and requires a
center-punch test to bring all samples to failure. The ANSI standard also requires impact
testing for four specimens of each thickness and size while the mandatory standard
requires impact testing for only one specimen. The federal standard covers only specific
consumer products referenced in the standard while ANSI Z97.1-2009€2 covers all glazing
products as used for building and architectural purposes, with some exemptions. While 16
C.F.R. part 1201 references environmental and weathering factors affecting glass, it
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provides no instructions for testing those effects. In contrast, the voluntary standard
provides instructions for weathering glazing samples and testing for the effects of
weathering. In addition, some of the equipment and standard practices referenced in 16
C.F.R. part 1201 are, according to the petitioner, out of date.

Market for Architectural Glazing

Architectural glazing is a type of glass building material typically strengthened
through one of several processes including, but not limited to, annealing, laminating,
tempering, toughening, heat strengthening, and chemical strengthening. Glazing products
are commonly used as a type of structural glass, thereby making such products suitable for
use in storm doors, bathtub and shower doors, and sliding glass doors, among other uses.

Estimating the size of the architectural glazing market is difficult. Architectural
glazing manufacturing does not have its own North American Industry Classification
System (NAICS) code and is included with other, non-architectural, flat glass
manufacturing. The petitioner, SGCC, estimates that they manage the certification testing
for approximately 70 percent of the industry, and certify 1,726 individual products from
262 participating plant locations. The SGCC estimates imply a total market size of about
375 manufacturing facilities and about 2,500 individual products, assuming those
manufacturers certified by SGCC are representative of the market. The Glass Association of
North America (GANA) estimated in a comment on a separate notice of proposed
rulemaking in 2011 that there were around 400 glass manufacturers in the architectural
glazing market, consistent with the estimate from SGCC.12

Compliance with ANSI Z97.1-2009€Z and 16 C.F.R. Part 1201

Of the products certified through SGCC, 98 percent or 1,695 products were certified
to both ANSIZ97.1-2009€2 and 16 C.F.R. part 1201. Only 13 products (0.8%) were certified
solely to ANSI Z97.1-2009%€2, and 18 products (1%) were certified solely to 16 C.F.R. part
1201. It is unknown how common it is to certify exclusively to 16 C.F.R. part 1201.
However, if SGCC’s customers are representative of the whole, the practice would appear to
be rare.

In correspondence with CPSC, SGCC pointed out that different industrial codes often
reference different standards that finished products must meet. For example, elevator
codes reference ANSI Z97.1-2009€2, while building codes!3 often reference 16 C.F.R. part
1201. International codes are not consistent in the standards they reference. Since
manufacturers do not necessarily fabricate flat glass panels for a specific end-use, it is
prudent practice for them to test and certify to both standards. In addition, an examination

12 Pyblic comment from the Glass Association of North America submitted in response to the notice of proposed
rulemaking on the testing and certification rule (16 C.F.R. part 1107).

" International Code Council- International Building Code.
http://archive.org/stream/gov.law.icc.ibc.2012/icc.ibc.2012#page/n555/mode/2up
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of websites for manufacturers supports the petitioner’s claim that most manufacturers
certify to both standards: the vast majority of websites that discuss certification to
architectural glazing standards discuss their certification to both.

Preliminary Discussion of Possible Impact

Staff has collected extensive data on injuries from glazing products. However, the
injury data does not illuminate the potential impacts of adopting ANSI Z97.1-2009¢€2. Staff
was unable to find instances of injuries caused by glazing products that meet 16 C.F.R. part
1201 but would fail ANSI Z97.1-2009€2. While we are unable to predict any change in
injuries from granting the petition, careful comparison of ANSI Z97.1-2009€2 and 16 C.F.R.
part 1201 shows the ANSI standard to be more rigorous in its methodology and
requirements, and could reasonably be expected to result in the use of architectural glazing
products that are at least as safe as, if not safer than those tested only to the requirements
of 16 C.F.R. part 1201. Thus, it is not likely that the adoption of ANSI Z97.1-2009€2 would
result in an increase in injuries.

One of the points raised in the petition is that adoption of the voluntary standard as
mandatory would reduce the costs of certification for manufacturers. Manufacturers
currently testing to both the voluntary and the federal standards would experience a
decrease in testing and certification costs because they would only need to test to one
standard. The SGCC estimates that its customers would each save an average of $1,284
annually or a total of $336,400 for all plants. These estimates include glass and shipping
costs in addition to certification fees.

The impact on manufacturers that do not certify through SGCC is less certain. It is
unknown at this time how many of those firms test to one or both standards. Since
manufacturers do not always know which standard will apply to a given piece of glass, they
have strong incentive to test to both standards. Of manufacturers outside SGCC’s
membership, those which currently test to both standards will also likely see cost savings.
However, to the extent they conduct in-house testing, cost savings may be lower since they
are not currently incurring shipping costs as high as SGCC customers. Costs to
manufacturers testing only to the ANSI standard would be unchanged. Costs to
manufacturers currently testing to only 16 C.F.R. part 1201 would increase due to the
heavier testing requirements in the ANSI standard.

The petitioner also argues that there is confusion in the market created by having
two different standards, and that there will be benefits in terms of cost reduction achieved
by eliminating the distinctions. However, such cost savings is uncertain and is difficult to
quantify.
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October 17, 2012

Todd A. Stevenson
Office of the
Secretary

U.S. Consumer
Product Safety
Commission

4330 East-West
Highway

Room 820

Bethesda, MD 20814

Adrian Smith + Gerden Gill Architecture LLP

THIS DOCUMENT HAS NOT BEEN REVIEWED
OR ACCEPTED BY THE COMMISSION.

ADRIAN SMITH+GORDON GILL

Re: Comment in Support of SGCC’s Petition to Amend 16 CFR 1201
Docket No. CPSC-2012-0049

Dear Mr. Stevenson:

| am writing in support of the Petition to Amend 16 CFR 1201 in Docket
No. CPSC-2012-0049,

I am a registered Architect and a Director with the firm of Adrian Smith +
Gordon Gill Architecture, here in Chicago. | have served as a Public
Interest Member of the Safety Glazing Certification Council (SGCC) Board
of Directors for the past eight years and am the current Board President.
As you may know, the SGCC was established in 1971 by manufacturers of
safety glazing products, building code officials and others outside the
industry concerned with public safety for the purpose of maintaining a
program of independent third party testing of safety glazing materials. In
order to prevent industry dominance of SGCC actions, half the voting
power of the Board resides in the Public Interest. Our role is ensure that
the interests of consumers of glazing materials and other members of the
general public who may be injured by unsafe breakage of glazing
materials are kept in mind and protected by SGCC in its deliberations and
operations.

As a result of my professional architectural practice and my service on
the SGCC Board, | have become familiar with both the current version of
ANSI Z297.1 and CPSC's 16 CFR 1201. It is my belief that Part 1201.4's test
procedures (which have not been changed since 1977) should be
replaced with ANSI 297.1’s more efficient and modern procedures. In my
opinion, this change would protect consumers better than 16 CFR’s out of
date procedures and would also benefit the glazing industry as well as
consumers by eliminating the duplication of having to test to two
different procedures. Furthermore, ANSI 97.1 is a supported Standard. By
that | mean to say that there is a standing ANSI Accredited Committee
that continually reviews and updates the Standard so as to maintain its
relevance. Finally, the use of a single test method and qualification
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