ENGINEERING MATERIAL SPECIFICATION

Material Name

Specification Number

GLASS, PERFORMANCE, SAFETY, FLOAT LAMINATED Delta WSS-M28P1-Bl
FOR WINDSHIELDS

LAMINATED FOR SIDE GLASS AND BACKLITES Delta WSS-M28P1-B2

LAMINATED FOR ALL OTHER GLASS APPLICATIONS Delta WSS-M28P1-B3

TEMPERED FOR SIDE GLASS AND BACKLITES Delta WSS-M28P1-B4

TEMPERED FOR ALL OTHER GLASS APPLICATIONS Delta WSS-M28P1-BS

1. SCOPE

This specification defines performance requirements for:

Bl - Laminated products for windshields.

B2 - Laminated products used in areas such as side glass and backlites.

B3 - Laminated products used anywhere driver visibility is not a concern
such as roof glazing or behind the 'B' pillar on trucks.

B4 - Tempered products used in areas such as side glass and backlites.

B5 - Tempered products used anywhere driver visibility is not a concern

such as roof glazing or behind the 'B' pillar on trucks.

2. APPLICATION

These specifications were released originally for processed safety glass
that meet all Govermmental and other standards (reference para 3.8) used
for glazing motor vehicles.

3. REQUIREMENTS
3.1 QUALITY SYSTEM REQUIREMENTS

Material suppliers and part producers must conform to Quality System
Requirements, QS-9000. Material specification requirements are to be
used for initial qualification of materials. A Contrel Plan for
ongoing production verification is required. This plan must be
reviewed and approved by the relevant Ford Materials activity and/or
Ford Supplier Technical Assistance (STA) prior to production parts
submission. Appropriate statistical tools must be used to analyze

process/product data and assure consistent processing of the
materials.

Part producers using this material in their products, must use Ford
approved materials and must conform to a process control plan which
has been approved by STA and/or the relevant Materials Activity.
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ENGINEERING MATERIAL SPECIFICATION
Delta WSS-M28P1-B1/B2/B3/B4/B5

3.2 INFRARED SPECTROPHOTOMETRY AND/OR THERMAL ANALYSIS

Ford Motor Company, at its option, may conduct infrared and/or
thermal analysis of material/parts supplied to this specification.
The IR spectra and thermograms established for initial approval shall
constitute the reference standard and shall be kept on file at the
designated material laboratory. 21l samples shall produce IR spectra
and thermograms that correspond to the reference standard when tested
under the same conditions.

3.3 CONDITIONING AND TEST CONDITIONS

All test values indicated herein are based on material conditioned in
a controlled atmosphere of 23 +/- 2 C and 50 +/- 5 % relative
humidity for not less than 24 h prior to testing and tested under the
same conditions unless otherwise specified.

3.4 APPEARANCE

Automotive windows are defined as "appearance items" according to QS-
9000 Production Part Approval Process (PPAP). This requires that
adequate approval of appearance criteria must be defined and adhered
to. Since this specification is the sole definition of such criteria,
adherence to it satisfies the intent of PPAP Appearance Item
Requirements, therefore, no additional appearance approval reporting
is required.

Delta 3.5 TRADEMARK

The trademark shall meet all criteria of the American National
Standard Institute (ANSI) for conformance to North American
requirements oxr shall meet all the criteria for the local or intended
market requirements. Ttems to be marked on the glass for North
American use include: the American Standard number (AS no.),
Manufacturers DOT Identification, Date Code (month vyear), Glass
Construction Identification (model number), Plant Identification,
Manufacturers Logo {(opt), and Glass Description (opt). Examples are
shown in para 5.1. The trademark shall also include any additional
information required by the country of intended use. The trademark
shall be legible from inside or outside the wvehicle.

Layout of the trademark shall be designated and/or approved by all
responsible activities of the Ford Motor Company. The trademark
location shall be shown on the engineering drawing.

3.6 GLASS CONSTRUCTION

The glass construction, including color, thickness, gradient band,
coating, grid lines, obscuration pattern {such as on moon roofs), and
tolerances to these items shall be as specified on the engineering
drawing.
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ENGINEERING MATERIAL SPECIFICATION
Delta WSS-M28P1-B1/B2/B3/B4/B5

3.7 VISIBILITY DISTORTION

The finished part must meet the visibility distortion requirements
identified in ECE 43 R for all markets unless otherwise specified on

the engineering drawing.

Delta 3.8 GOVERNMENTAL REQUIREMENTS

Glass products must meet requirements of the test standards and
regulations for the appropriate market, such as:

Australia ’ AS 2080 1977
ADRS

Brazil 463/76 and 483/74

Europe ECE 43 R 1987

Japan JASO M501-89

North America C/FMVSS 205

ANST 726.1 1977
ANST 726.1a 1980

3.9 EDGE FINISH
(SAE J673)

The edge requirements of finished parts shall be as specified on the
engineering drawing. Typically edge finish number's 1, 2, 3, 4 or 5
are used for automotive applications.

3.10 TOTAL GLASS THICKNESS

Nominal glass thickness of finished parts, including the tolerance,
must be as shown on the engineering drawing.
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ENGINEERING MATERIAL SPECIFICATION
Delta WSS-M28P1-Bl/B2/B3/B4/B5S

3.11 GRADING AREAS FOR DEFECT DETERMINATION

These areas shall be specified on the engineering drawing. Refer to
Figures 1, 2, 3, 4 and 5.

The following grading areas have been identified to allow variation
in appearance defect requirements:

WINDSHIELDS, FRONT DOOR GLASS, AND OTHER GLASS

AREA 'A’ Central area of the glass out to area 'B' (excluding
mirror button foot print).

AREA 'B’ Painted areas, including dot patterns, mirror button
footprint and gradient band.

AREA 'C’ Nonvisible area of the glass covered or concealed by a
module, molding or weatherstrip by adjacent componentry
or system coverage as identified on engineering drawing.
Area designation may be surface dependent.

3.12 INSPECTION METHOD for determining appearance flaws

The glass shall be examined in true view position under diffuse
lighting conditions with 270 +/- 50 lux illumination measured facing
the center of the white grid board at a distance of 20 +/- 2.5 cm.
The part shall be examined by looking through the part with it
positioned 50 - 90 cm from the observer (arms length). The observer's
eye shall be level with the center and perpendicular to the part (see
Figure 6).

An appearance item will be considered a flaw only if it is detected
within 6 seconds (for body glass) and within 15 sec (for windshields
and backlites) without being highlighted. If an appearance flaw is
observed, the applicable specification requirements must be
referenced to determine if the flaw is acceptable. Edge quality of
the part may be evaluated by viewing the perimeter of the part under
the same inspection conditions.
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ENGINEERING MATERIAL SPECIFICATION
Delta WSS-M28P1-B1/B2/B3/B4/B5

3.12.1 MANUFACTURING DEFECTS AND GLASS QUALITY

The following is a list of permitted flaws. Any variations
due to specific part requirements must be specified on the
engineering drawing. All flaws in Area 'C' are permitted, as
long as they do not affect glass structural integrity or
function. If flaws are detected, the following criteria will
be used to determine acceptance or rejection.

Area 'A' Area 'B'
Basic defects, including |[1.0 mm maximum, including distortion for windshields.
bubbles, seeds, stones, 0.5 x 1.0 mm (3 allowed); 1.0 mm dia. (6 allowed), no
top tin, adhesion chips, more than 6 total for backglass and quarter windows,
and paint spots 150 mm separation
Bloom Not allowed*
Bulls eyes Permitted if not wvisible at an angle up to 35 degrees
from normal
Dig/rub Not allowed*
Etch mark, crush Not allowed*
Localized distortion Visible distortion permitted within 10 mm of paint
edge, otherwise it may require approval per para 3.8.
Lint (laminated only) One 10 mm length per part. |[One 15 mm length per part.

Scratches (definitions can|Heavy 5.1-10.0 mm none allowed; Heavy 0.5-5.0 mm and
be found in the "Glossary|Medium 10.1-20.0 mm no more than 2 in a 305 mm dia.;
of Terms" para 5.4) Medium 3.0-10.0 mm and Light 20.1-40.0 mm no more
than 3 in a 305 mm dia.; Light 6.0-20.0 no more than
4 in a 305 mm dia.

Edge Treatment (Shiners, Refer to SAE J673 for edge definition. Specific edge

etc.) requirements identified on part drawing.

Tool marks, including mold Not allowed* Permitted if <10.0 mm from
marks, cloth marks, screen edge of glass

marks, and tong marks.

Water stain Not allowed*

* Flaws are permitted in all areas if not visible with normal inspection

procedures.
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ENGINEERING MATERIAL SPECIFICATION

Delta WSS-M28P1-B1/B2/B3/B4/B5

3.12.2 VINYL DEFECTS FOR LAMINATED PRODUCTS (Bl, B2,

& B3)

Area

IAI

Area 'B’

Area 'C'

Air or 0il

None allowed

None allowed

5.0 mm sides & top, 10.0

Penetration mm bottom
Dirt/foreign 1.0 mm, 305 mm 1.5 mm, 305 mm separation Not specified
Material separation

Mirror Button

Not applicable

1.5 mm Mirror Button

Not applicable

Adhesive footprint adhesive
misalignment; 3.0 mm
diameter air entrapment
Vinyl trim Not applicable Not applicable 1.0 mm measured from

painted short

Short vinyl

Not applicable

Not applicable

3 mm x 150.0 mm total,
combined totals not to
exceed 150 mm per edge

3.12.3 CUTTING AND HANDLING DEFECTS

Laminated (Bl1,B2, &B3)

Tempered (B4 & BS)

Drilled holes

Not applicable

Flake chips up to 20 &
thickness and 5.0 mm
wide, with a combined
length of no more than
1/4 of the circumference
of the hole. Remaining
hole edge may have
continuous series of
chips 1.5 mm in width.

Flake chip 6.0 x 0.7 x5.0 mm 1.5 mm dia. maximum #1
permitted if not visible edge, 1 per 150 mm
in car position Area C length. Permitted #2 &
only. #3 edge in Area C.
Leads None permitted
Vee chip None permitted
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