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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

AUTOMOTIVE SAFETY GLAZING
GM3949M

1 SCOPE. This specification covers the requirements for
automotive safety glazing. Typical applications include wind-
shield (laminated), backlight (tempered), door (tempered),
quarter (tempered), roof (tempered or laminated), and exterior
glazing. Other automotive glass (mirrors, bulbs, lenses, etc.)
does not fall within the realm of this specification.

1.1 CLASS AND TYPES. (All) Glazing supplied to this
specification shall conform to the classes and types listed
below:

1.1.1 Class A, Laminated Safety Glass. This glass consists
of 2 layers of float glass which are held together by an inter-
vening layer of automotive grade plasticized polyvinyl butyral
sheeting. The sheeting material may be clear, tinted or
shadeband colored. A plastic sheeting of shadeband laminated
glass is shaded a specific color at the top edge fading to a very
light shade at the design fade out line. The location must con-
form to SAE J100 and ECE R43.

1.1.2 Class B, Tempered Safety Glass. This glass consists
of a single sheet of glass manufactured by the float process
and then subjected to a specific heat treatment or tempering
process producing safety characteristics. Due to internal stres-
ses set up by the tempering process, any attempt to further cut,
drill, or edge after treatment may produce fracture.

1.1.3 Class C, Glass-Plastic. A laminate of one or more lay-
ers of glass and one or more layers of plastic in which a plastic
surface of the glazing faces inward when the glazing is
installed in a vehicle.

1.1.4 Class D, Plastic Glazing. Glazing comprised of single
or multiple layers of plastic materials, as specified on the engi-
neering drawing.

1.1.5 Type 1. Clear safety glass is manufactured by the float
process without added tints.

1.1.6 Type 2. Tinted safety glass is any color other than clear
and generally has specific physical properties such as reduced
light transmittance and increased absorption of heat rays.
Tinted glass is available either laminated (Class A) for wind-
shield applications or tempered (Class B) for side and rear
glass use.

1.1.7 Type 3, Privacy Glass. Laminated (Class A) or tem-
pered (Class B) float glass with or without a vacuum deposited
or fired-on metallic reflective film. Visible light transmittance
is below the 70% FMVSS requirement (reference 4.1).

1.1.8 Type 4, Solar Control Glass. These types of glass are
designed to reflect and/or absorb ultraviolet and infrared light
while maintaining visible light requirements. Two of the types
used are:

1.1.8.1 Type 4A. Reflective glass (coated) is comprised of a
laminated or tempered float glass (clear or tinted) with a single
or muitilayer metallic reflective coating generally applied to
the inner surface of the outer ply of the glass laminate or the
inside surface of the inner glass. Available as a laminated
(Class A) or tempered (Class B*) float glass.

1.1.8.2 Type 4B. Absorbing glass (batch) is manufactured by
the float process. The absorbing characteristics result from an
alteration in the constituents added to the molten batch glass.
After manufacture, no additional operations are performed on
the glass, the solar absorbing properties are inherent in the
composition. Absorbing glass is available either laminated
(Class A) or tempered (Class B).

1.1.9 Type 5, Heated Glass. Typically designed for de-icing
and/or defogging windows, the 2 types in use are:

1.1.9.1 Type SA, Coated. Glass Type 2, 3, or 4 with a con-
ductive single or multilayer metallic film coating generally
used on windshield laminate. Available as a laminated (Class
A) or tempered (Class B*) float glass.

*Not presently available.

1.1.9.2 Type 5B, Silkscreened. Glass Type 2, 3, or 4 with a
conductive silkscreen pattern, normally, used to defog tem-
pered rear glass. Color of silkscreened material, as viewed
from the outside of the vehicle, is to match the master sample.
Available as a laminated (Class A) or tempered (Class B) float
glass.

1.2 DRAWING CALL OUT. The class and type of glass
are specified by suffixes adding to basic specification number.
Example: GM 3949M, Type 5B/4B, Class B shall be specified
for Heated Solar Batch Tempered Rear glass.

2 REFERENCED STANDARDS.

GM1000M GMUTS R15-27 9985670
GM3652M GMUTS R15-34  ANSI 226.1
GM9163P GMUTS R15-51  ECE R43
GM9626P 9981285 FMVSS 205
GM9742P 9985495 MVSS 205
GM9743pP 9985627 SAE J100

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to this specification must
comply with the requirements listed in GM1000M, Restricted
and Reportable Chemicals.”

3.2 All glass or glazing material covered by this specification
must conform to the Federal Motor Vehicle Safety Standard
No. 205 (FMVSS 205), and to the American National
Standard “Safety Code, for Safety Glazing Materials for
Glazing Motor Vehicles Operating on Land Highways”
(ANSI Z26.1), requirements referenced therein.
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3.3 All glass or glazing materials covered by this specifica-
tion, which are to be bonded into the body openings, shall be
manufactured in such a way that the currently approved and
accepted adhesive bonding systems are not adversely affected
by the subject glazing materials, and/or their encapsulations.
There shall be no release compounds or other processing coat-
ings contaminating the bonding surfaces of the glass or glazing
materials when received from the source. As proof, or valida-
tion, of the above, data must be supplied, as part of the
approval process which demonstrates that production intent
glass assemblies meet the requirements of the bonding perfor-
mance of GM3652M.

3.4 All glazing parts designated for export (either as an indi-
vidual component or on an assembled vehicle) must conform
to the safety standards of the country for which the sale is
intended and the requirements of United Nations ECE R43,
where applicable.

3.5 MONOGRAMMING OF GLASS. Monogramming
must meet FMVSS 205, ANSI Z26.1, and any other require-
ments shown on engineering drawing P/N 3698440.
Designation for the country of origin is optional. (Export - see
3.49)

3.6 OPTICAL REQUIREMENTS.

3.6.1 Table 1 lists the optical requirements for the various
classes and types of glazing materials. Values for Types 1 and
2 are based on glass with a thickness of 3.2 mm or greater.
Thicker glasses will have lower values. (For Class C and D,
the optical requirements must be specified on the part draw-
ing.)

3.6.2 New glass parts will be subjectively evaluated by the
Optical Committee for each division (consisting of repre-
sentatives from engineering, supplier quality, and Reliability &
Test) and an acceptable sample retained for the standard by the
supplier.

3.6.3 Evaluation of Optical Properties. The division Optical
Committee will subjectively evaluate the materials installed in
a production intent manner for all new vehicles using GMUTS
rating scale.

3.6.4 Visibility Distortion (Double Vision). Critical vision
areas of a windshield, identified as Zone AA in Figure 1, shall
exhibit satisfactory performance when tested according to
FMVSS 205 Test Method 5.15, Double Vision Inspection
Procedure for Windshields and GM9628P.

3.6.5 Distortion. There shall be no objectionable visual
effects. Intensity of birefringent rings, as viewed through
polarized lenses, or other effects are to be evaluated by the
division Optical Committee.

3.6.6 Visual Discontinuities. The glazing material shall
exhibit satisfactory performance when evaluated according to
GMO9541P. Visual Discontinuity Procedure Inspection for
Automotive Glazing Materials.

3.6.7 Ceramic Enamel and Silver. The appearance and color
shall match to the engineering master sample.

3.7 DURABILITY.

3.7.1 Exposures. There shall be no objectionable degradation
of optical properties after the following exposures. (Tests listed
in 3.7.1.1 and 3.7.1.2 are component bust tests.)

3.7.1.1 Two years in Florida per GM9163P.
3.7.1.2 Two years in Arizona per GM9163P.

3.7.2 Vehicle Durability Tests. (Tests listed are vehicle dura-
bility tests. Testing of the glass is done in conjunction with
these tests.)

3.7.2.1 One test season in Kapuskasing per GMUTS R15-51
(September thru March).

3.7.2.2 One durability test schedule at the Desert Proving
Ground per GMUTS R15-34.

3.7.2.3 One durability test schedule at the Milford Proving
Ground per GMUTS R15-27.

NOTE: 3.7 applies to GM Testing only.

3.8 THERMAL SHOCK. There shall be no loss of adhesion
or delamination of glazing assembly or objectionable loss of
optical properties resulting from the following tests:

3.8.1 Boil Test (MVSS 205 Test 5.4/ANSI Z26.1).

3.8.2 Temperature Change Test (MVSS 205 Test 5.28/ANSI
226.1).

NOTE: Low level temperature to be -40°C.
3.8.3 Humidity Test (MVSS 205 Test 3/ANSI Z26.1)

3.9 CERAMIC ENAMELS AND SILVER.

3.9.1 Testing of enamel and silver pastes is conducted as
stated in the ANSI Z26.1 code, test procedure 5.18 procedure
with the exception of the following:

3.9.1.1 Enamel Testing. Parts are evaluated based on the
change of color to the enamel surface after abrasion. The
change in color must be less than unity (CIELAB measure-
ment E* <1) based on reflectance. This value comes from the
3 color coordinated that are obtained from a spectrophotome-
ter. If the change in color is greater than unity, it is detectable
by the tristimulus of the human eye. Simply put, there can be
no noticeable change to the enamel after abrasion.

39.1.2 Silver Testing. Silver pastes are to withstand a mini-
mum of 600 revolutions before loss of continuity when run by
Taber abrasion test (100 x 100 mm samples) or on a modified
Taber abrader (300 x 300 mm samples).
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