ENGINEERING MATERIAI SPECIFICATION

Material Name Specification Number

POLYBUTYLENE TEREPHTHALATE (PBT) ESA-M4D359-A1

INJECTION MOLDING COMPOUND

POLYBUTYLENE TEREPHTHALATE (PBT) ESA-M4D359-A2

1.

EXTRUSION MOLDING COMPOUND

SCOPE

The materials defined by these specifications are injection moldable or
extrusion grades of polybutylene terephthalate polyester based
thermoplastics containing no fillers or reinforcements.

APPLICATION

ESA-M4D359-A1: This specification was released originally for material
used for radio push buttons and turn and emergency signal switch
assemblies.

ESA-M4D359-A2: This specification was released originally for material
used for parking brake cable liners and coating.

Note: Material defined by the ESA-M4AD359-Al replaces and is same as former
ESA-M4D359-A.

Existing drawings specifying ESA-M4D359-A do not require revision
to reflect this new classification.

REQUIREMENTS

Requirements shall apply to both the Al and A2 materials unless otherwise
noted.

3.1 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.

3.2 MOLDED TEST SPECIMENS

3.2.1 Melting Point, min 216 C
(Test Method: Differential
Thermal Analysis, 20 C/minute
heating rate)

Date Action Changes

1995 11 09 [Revised Title, paras 3.2.9 & 3.3.2, added 3.6 M.Trapp

1984 07 09 [Revised CEN2-897050-C9 E.P.Francis

1982 04 02 JActivated CBM2-892366-C5 L.R.Kindt
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3.2.2 Specific Gravity 1.29 - 1.33
(ASTM D 792)

3.2.3 Water Absorption, max 0.10 %
(ASTM D 570)

3.2.4 Tensile Strength, min
(ASTM D 638)
ESA-M4D359-A1 52 MPa
ESA-M4D359-A2 47 Mpa

3.2.5 Flexural Strength, min 69 MPa
{ASTM D 790)

3.2.6 Flexural Modulus, min 2300 MPa
(ASTM D 790)

3.2.7 Impact Strength, Izod, min

(ASTM D 256)
Notched 32 J/m
Unnotched No break

3.2.8 Heat Deflection Temperature, min

(ASTM D ©48)

At 0.45 MPa 121 C

At 1.82 MPa 54 C
3.2.9 Ash, max 0.1 %

3.3 INJECTION MOLDED PARTS

3.3.1 Specific Gravity 1.29 - 1.33
(ASTM D 792)

3.3.2 Ash, max 2.0 %
(FLTM BO 6-2)

3.4 EXTRUDED PARTS, ESA-M4D359-A2

Addition of other polymers up to 10 % maximum is permitted on
extruded parts to meet the elongation requirements.

3.4.1 Elongation, min 200 %
(FLTM BO 132-1)

3.4.2 Heat Aged, Elongation, min 200 3
(FLTM BO 132-1, heat aging
1 h at 130 C)
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