ENGINEERING MATERIAL SPECIFICATION

Material Name

Specification Number

POLYAMIDE 11, RIGID, SE, BLACK SS-M4D971%-A

1. SCOPE

The material defined by this specification is a rigid self-extinguishing
(SE) carbon black pigmented thermoplastic rmolding compound based on
polyamide 11.

2. APPLICATION

The material was originally released for use as fuel lines.

3. REQUIREMENTS

Note: The minimum and maximum values of this specification are based on
carbon black pigmented material.

3.1 REQUIREMENTS FOR GRANULES

Note: The water content of the granules shall not exceed 0.2 & for
all following tests. If the water content is higher, condition the

material for a minimum of 16 h at 40 C to 50 C at a reduced pressure
below 133 Pa.

3.1.1 Melting Point 187 - 190 €
(ISO 1218, Method B)

3.1.2 Water Content, max 0.2 %
(ISO R 960, Method B)

3.2 REQUIREMENT FOR INJECTION MOLDED TEST SPECIMENS

Note for Preparation of Test Specimens:

Preparation of test specimens according to ISO 294, The optimum
molding conditions shall be as recommended by the supplier of the
molding compound. Test specimens for flammability must be extruded.

Test specimens must not be annealed.

Test Conditions: Specimens dry as molded. In case that specimens
cannot be tested immediately after molding, they have to be kept in
a sealed, air and moisture proof container or must be conditioned to _
constant weight at 40 C to 50 C at a pressure below 133 Pa.
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Test Atmosphere: 23 +/- 2 C and 50 +/- 5 % relative humidity unless
specified otherwise.

3.2.1 Density 1.02 - 1.04 Mg/m3
(ISO R 1183, Method A)

3.2.2 Yield Point, min 40 MPa
(ISO R 527, type 1, thickness of test
specimen: 3.0 - 3.2 mm, test
speed: 50 mm/minute)

3.2.3 Izod Impact Strength, Notched
(ISO R 180, specimen size: 63.5 x
12.7 x 3.2 mm, number of specimen:
min 10 for each test)

At 23 C, min 70 J/m
At - 40 C, min 25 J/m

Note: The test specimens must be injection molded ip the
above mentioned size with front end gating and shall not be
cut from larger test specimens. Max fin 0.1 nm.

The test specimens must be stored 6 - 8 h at - 40 C prior to
cold impact test. Testing shall be done within the cold box,
if not possible, test can be conducted outside, but within
3 seconds.

3.2.4 Heat Distortion Temperature
(ISO 75, specimen size: 127 x 12.7 x 3.2 mm)

Method A 40 C
Method B 120 ¢

3.2.5 Shear Modulus
(ISO R 537, Method A, specimen size:
60 x 10 x 1 mm)

At 23 C 400 - 550 MPa

Additionally, a shear modulus curve shall be plotted from
- 50 € to + 200 C and shall be within the tolerance range
shown on page 5. At least one measurement at 10 C intervals
is necessary to establish the curve.

Note: The test specimens must be injecticn molded in the
above mentioned size with front end gating and shall not be
cut from larger test specimens.
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