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ENGINEERING MATERIAL SPECIFICATION

Material Name Specification Number

CHEMICAL INK, CONDUCTOR ESF-M99B155-A - G
(THICK FILM CONDUCTING PASTE)

1. SCOPE
The materials defined by this specification are conductive inks.
2. APPLICATION

This specification was released originally to define inks used as conductors in thick film circuits in
the ignition control module.

3. REQUIREMENTS
Material specification requirements are to be used for initial qualification of materials.
3.1 QUALITY SYSTEM REQUIREMENTS

Material suppliers and part producers must conform to the Company's Quality System
Requirements.

3.1.1 This specification has more than one approved supplier and each supplier will be
designated under a "system" classification in the Approved Source List. The
proper callout on the engineering shall be:

ESF-M99B155-A System AA, Ab, etc. as desired to limit a part to one supplier.
The suppliers approved to this specification meet the values required, but must
not be used interchangeably.

3.2  VISCOSITY, Pa.s
(ASTM D 2393)

A1) B (2) C () D (2
315+/-15 230+/-30 230+/- 30 100 +/- 15
E@) F@ G (2)
170+/-25 200+/-30 190+/-25

(1) Brookfield HBF #6 at 10 rpm.
(2) Brookfield HBT UC and S at 10 rpm.

Date Action Revisions
2000 11 28 Revised Updated & renumbered A. Cockman
1994 08 31 NGA1E10370437008 | Revised 3.5, 3.6 S. DeGrood

1980 08 08 CF4K-RD576983-10 Released (Was XF-M99BX14)
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ENGINEERING MATERIAL SPECIFICATION ESF-M99B155-A/G

33  SOLIDS, %

20 minutes at:

A B C D
1050 °C 750 °C 750 °C 750 °C
72.5+/-1.0 90+/-0.5 89.9+/-0.4 85.0+/-1.0
E F G*
750 °C 1050 °C 850 °C
794/-1.0 78.25+/-0.75 79+/-1.0

*Note: G - 10 minutes

3.4 GRIND GAUGE, min A,B,CE D, G F
(ASTM D 1210 Hegman Scale,
4th scratch, 50 % point) 18/8 20/10 16/6

3.5 RESISTIVITY, Ohms/A, 25 micrometre, max (3)*
DuPont Test Pattern 69-1004-C1)

A B C D E Fd)* G(5)*
0.040 0002 0.005 0.0002 0.055 0.018-0.030 0.0015

*(3) Ohms/A = ohms per square area refers to a square area of resistor ink spread in a
thickness of 25 micrometre (dry).

*(4) Range specified instead of max value.
*(5) Use Ferro Test Pattern C5022.

3.6 ADHESION, min
(DuPont Test Pattern 69-1004-C1)

Initial (Fired 1X) A,B,C D (6)* E F G (7)
179N 22 N 156N 20N 30N

Aged (Fired 3X, Aged 18 N
48 h at 150 °C)

*(6) Use solder and flux per manufacturer's recommendation.

*(7) Use Ferro EMD STP #015, Rev. B, Adhesion Strength of Conductor, Ferro Test Pattern
C5022.
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