ENGINEERING MATERIAL SPECIFICATION

Material Name

" Specification Number

LAMINATE, COMPOSITE SUBSTRATE, UNCLAD, WSF-M99L17-A2
EPOXY GLASS, SELF-EXTINGUISHING

LAMINATE, COMPOSITE SUBSTRATE, UNCLAD, WSF-M99L17-A3
EPOXY PAPER, SELF-EXTINGUISHING

LAMINATE, COMPOSITE SUBSTRATE, UNCLAD, WSF-M99L17-A4
POLYESTER GLASS, SELF-EXTINGUISHING

1. SCOPE

The materials defined by these specifications are epoxy/glass or

epoxy/paper, unclad laminates which are flame resistant and capable of
being additively copper plated.

2. APPLICATION

These specifications were released originally for materials used in
fabricating single and double sided printed circuit boards for electronic
modules using additive copper plating.

3. REQUIREMENTS

3.1 STATISTICAL PROCESS

Suppliers must conform to the requirements of Ford Quality System
Standard Q-101. A mutually acceptable Control Plan as described
therein is required for material/source approval. Appropriate
statistical tools must be used to analyze process/product data so
that variation in the final product is continuously reduced.

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. All 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.

Date Release No. Release/Revision

1993 02 11 |NGA1E10269419001| Revised 3.5.8, updated 3.7 R. Gordon

1992 05 28 |DFOOE00107002170| Added A4 L. Rumao
1991 04 26 Released J.B. Huebner
WP 3948-a Page 1 of 5

B 9009160 0015304 bTH WM _ Documents

Copyright by the Ford Motor Company

Sun Aug 28 23:20:16 2016
Full document details: FORD WSF-M99L17-A3 1993


http://www.avadocuments.com/doc/ford-wsf-m99l17-a3-1993
http://www.avadocuments.com/doc/ford-wsf-m99l17-a3-1993

ENGINEERING MATERIAL SPECIFICATION

3.4  CONSTRUCTION

WSF-M99L17-A2/A3/A4

3.4.1 WSF-M99L17-A2

The composite substrate shall consist of laminated sheets
of woven glass impregnated with fire retardant epoxy as
specified by ASTM D 709, Type IV, Grade FR-4.

3.4.2 WSF-M99L17-A3

The composite substrate shall consist of laminated sheets
of cellulosic paper impregnated with fire retardant epoxy
as specified by ASTM D 709, Type I, Grade FR-3.

3.4.3 WSF-M99L17-A4
The composite substrate shall consist of laminated sheets
of non-woven glass impregnated with fire retardant
polyester as specified by ASTM D 1867, Type IV, Grade FR-6.
3.4.4 Dimensional A2 A3 AL
Thickness, mm 1.47+/-0.13  1.40+/-0.13 1.40+/-0.13
3.4.5 Panel Size (A2, A3 & A4)
Length tolerance +/- 1.57 mm
Width tolerance +/- 0.79 mm
3.4.6 Dimensional Stability,
mm/mm change 0.0002 0.0006 0.0006
(Between holes after
conditioning for 1 h at

160 +/- 2 C)

3.4.7 Bow and Twist, mm/mm, max
(IPC TM-650, Method 2.4.22)

As received 0.007 0.007 0.008

After conditioning for
1 hat 160 +/- 2 C 0.008 0.008 0.010

3.5 ORIGINAL PROPERTIES

3.5.1 Flexural Strength, min MPa
(ASTM D 790)

Longitudinal 412.0 137.3 137.9
Transverse 343 .4 110.0 151.7
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