ENGINEERING MATERIAL SPECIFICATION

Material Name Specification Number

ENAMEL, THERMOSET ACRYLIC BASECOAT, ESB-M36J1-A1
HIGH SOLIDS, WET-CON-WET PROCESS, EXTERICR

ENAMEL, THERMOSET 2-COMPONENT URETHANE ESB-M36J1-A2

CLEARCOAT, 5 K.H.N. TUKON, HIGH SOLIDS,
WET-ON-WET PROCESS, EXTERIOR
ENAMEL.,, THERMOSET 2-COMPONENT URETHANE ESB-M36J1-A4
CLEARCOAT, 10 K.H.N. TUKON, HIGH SOLIDS,
WET-ON-WET PROCESS, EXTERIOR

1. SCOPE

The materials defined by these specifications are exterior quality coatings
which consist of an acrylic melamine pigmented basecoat and a two-component
urethane clearcoat. The basecoat provides the desirable styling color and
the clearcoat gives the durable glossy appearance. The clearcoat is sprayed
over basecoat wet-on-wet and monobaked.

2. APPLICATION

These specifications were released for materials used as the topcoat finish
on automobile bodies, hoods, fenders and other exterior parts, and shall
be satisfactory for use over current production primers, or electrocoats,
or over previously baked enamel, as in paint repair or two-tone operations.

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 Control 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.

Date Action Changes

1996 07 22 [Revised Revised para 3.8.1, Updated E. Nunez

1991 07 31 [NBOOE10141534000|Revised, Added ESB-M36J1-A4 PAK MP

1988 05 09 [CAS1-AF108439 Released PAK MP
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ENGINEERING MATERIAIL SPECIFICATION
ESB-M36J1-Al1/A2/A4

3.2 INFRARED SPECTROPHOTOMETRY AND/CR THERMAL ANALYSIS

Ford Mctor 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.

All parts shall be aged for 7 days at 23 +/- 2 C before testing for
resistance properties unless otherwise specified.

3.4 COMPOSITION
3.4.1 ESB-M36J1-Al, Basecoat

Vehicle: The vehicle shall be a thermosetting system which is
a durable wetting agent for pigments while providing good
adhesion to both primer and clearcocat.

Ultraviolet Light Absorber and Stabilizer: The basecoat will
contain these compounds if required for long-term durability.

Pigments: Pigments are exterior automotive quality grades.
The pigment blend shall provide a satisfactory color match to
the Ford master panel on file.

3.4.2 ESB-M36J1-A2 & B4, Clearcoat

Vehicle: Thermosetting, two-component urethane system which
provides high gloss, high DI and excellent weatherability.

Ultraviolet Light Absorber and Stabilizer: Clearcoat shall
contain absorber and/or hindered amine in sufficient amount
to provide good long-term durability.

3.4.3 Specific Composition

When it is necessary to obtain specific data regarding
material formulation, it is understood that the supplier will
furnish such data on request.

3.4.4 Volatile

The proportion of solvents in the paint shall be so
formulated that the enamel will level out satisfactorily
without sagging, popping, or roughness after baking at the
specified film thickness.
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3.5 PHYSICAL PROPERTIES

3.5.1 Volatile Organic Compounds - Allowable weight at application
viscosity (ASTM D 2369, Procedure B)

3.5.1.1 Pigmented Basecoat ESB-M36J1-Al

Solid Colors 0.47 kg/L
Metallic Colors 0.47 kg/L
Thixotropic Colors 0.56 kg/L
White 0.56 kg/L
3.5.1.2 Clearcoat ESB-M36J1-A2 & A4 0.42 kg/L

3.5.2 Viscosity
(FLTM BI 111-01)

3.5.2.1 Pigmented Basecoat ESB-M36J1-Al
16 +/- 4 sec. on #4 Ford Cup at 26 +/- 1 C
3.5.2.2 C(Clearcoat ESB-M36J1-A2 & A4

30 +/- 4 sec. on #4 Ford Cup at 26 +/- 1 C for both
polyol and isocynate component.

3.5.3 Viscosity Stability
(FLTM BI 103-02)

3.5.3.1 Shelf Stability
Pigmented Basecoat ESB-M36J1-Al

A viscosity increase of more than 15 s on #4 Ford
cup is not permitted after standing for 90 days at
room temperature of 26 +/- 1 C. In addition, the
material shall not gel or liver and must be free of
settling which camnot be dispersed by normal
agitation.

Clearcoat ESB-M36J1-A2 & A4

Shall not gel, settle, or become turbid after
standing for 90 days at room temperature of 26 +/-
1 C. Viscosity increase of more than 15 s on a #4
Ford Cup is not permitted. This applies to the two
components stored separately.
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@ ENGINEERING MATERIAIL. SPECIFICATION
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3.5.3.2 Oven Stability
(FL'TM BI 102-03)

Pigmented basecoat ESB-M36J1-Al

After 16 hrs in a 60 +/- 1 C oven, the material
must be free of settling which cannot be dispersed
by normal agitation. A viscosity increase of more
than 15 s on a #4 Ford Cup is not permitted.

Clearcoat ESB-M36J1-A2 & A4

Shall not gel, or become seedy or turbid. A
viscosity increase of more than 15 s on a #4 Ford
Cup is not permitted. This applies to the two
components stored separately.

3.5.4 Dry Hiding
(FLTM BI 101-05)

Pigmented Basecoat ESB-M36J1-Al 15 - 25
micrometer*

* When an exception to this hiding requirement is needed for
special colors, concurrence must be cbtained from Ford Body
Engineering and all other involved Ford activities.

The basecoat is required to provide complete visual hiding
over a black and gray straight-line hiding chart.

3.5.4.1 Black and Gray Straight-Line Hiding Chart
The hiding chart shall measure 50 mm by 280 mm,
consisting of a black stripe of 25 mm by 280 mm and
a gray stripe of 25 mm by 280 mm in a side-by-side
configuration.
3.5.4.2 CIE L*a*b* Hiding Chart Values
Black: L* 25.74 +/- 0.80
a* -0.11 +/- 0.50
b* 0.58 +/- 0.60
Gray: L* 60.44 +/- 0.93
a* -1.32 +/- 0.06
b* 11.98 +/- 0.30

These values were obtained using the 10 deg
Standard Observer and Illuminant D65.
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@ ENGINEERING MATERIAL SPECIFICATION
ESB-M36J1-A1/A2/A4

3.5.4.3 Gloss of Black and Gray Stripes
(FLTM BI 110-01, 20 deg glossmeter)

Black Stripe 30 +/- 5
Gray Stripe 30 +/- 5
3.6 PREPARATION OF TEST PANELS
3.6.1 Substrate

Parker Bonderite 40 or equivalent - unpolished
100 mm x 300 mm cold rolled steel panels.

3.6.2 Electrocoat Primer
3.6.2.1 Medium Build Cathodic Electrocoat Primer

Prime panels with current production Cathodic
Electrocoat primer to a minimum dry film thickness
of 20 micrometer. The bake schedule is 10 min at
182 C metal temperature.

3.6.3 Spray Primer

Apply current production spray primer over appropriate
current production cathodic electrocoat to a minimum dry £ilm
thickness of 15 - 20 micrometer. The bake schedule is 20 min
at 163 C metal temperature for adhesion tests per para 3.6.6
and 20 minutes at 149 C (8 minutes minimum at 135 C metal
temperature) for all other tests.

3.6.4 Enamel

Apply basecoat ESB-M36J1-Al1 to a hiding thickness. Spray
clearcoat ESB-M36J1-A2 or ESB-M36J1-A4 to a dry f£film
thickness of 40 - 50 micrometer after the basecoat has been
flashed for 2 minutes. Bake per para 3.6.6 standard bake.

3.6.5 Catalyzed Repair

Catalyze basecoat ESB-M36J1-Al with an approved catalyst
ESB-M99J311-B. Prepare panels per para 3.6.1 through 3.6.4
for standard bake enamel. Mask the right half of panels
vertically. Apply the catalyzed basecoat ESB-M36J1-Al and
clearcoat ESB-M36J1-A2 or ESB-M36J1-A4. Remove the masking
tape, flash off for 5 minutes and then bake 20 minutes at 99
C (ambient temperature) with a minimum of 10 minutes at 99 C
metal temperature. Touching, wiping or cleaning of panel
surface before recoat is not allowed.
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