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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

BRAIDED MONOFILAMENT SLEEVING FOR ABRASION
RESISTANT APPLICATIONS
GM3558M

1 SCOPE. This specification covers material and perfor-
mance requirements for expandable braided monofilament
flexible sleeving for abrasion resistant and anti-rattle applica-
tions. Typical applications include underhood hoses, insulated
wires, rods and tubing.

1.1 The braided monofilament sleeve shall be designated
according to the following types:

Type I covers sleeves consisting of one of the following
two constructions:

a. Three strands of PET polyester 0.254 mm dia each.

b. Two strands of PET polyester 0.2286 mm dia cach and
1 strand of nylon 66 0.305 mm dia.

Type 1 is applicable for light duty applications.

Type H covers sleeves consisting of one of the following
two constructions:

a. Three strands of PET polyester (2 strands of 0.254 mm
dia each and 1 strand of 0.381 mm dia).

b. Two strands of PET polyester 0.254 mm dia each and 1
strand of nylon 66 0.381 mm dia.

Type II is applicable for medium duty applications.

Type III covers sleeves consisting of one of the following
two constructions:

a. Three strands of nylon 66 0.305 mm dia each.

b. Two strands of PET polyester 0.254 mm dia each and 1
strand of nylon 66 0.381 mm dia.

Type I is applicable for heavy duty applications.

1.2 Type/sleeve diameter designation on engineering draw-
ings.

1.2.1 Tbe type of sleeving (as outlined in 1.1) and diameter
of sleeving (in mm) shall be specified on the engineering
drawing immediately following the specification number. The
diameter of the sleeving is to be specified as a reference. An
example is shown below:

Braided Monofilament Sleeving per:
GM3558M, Type 1, 19.05 mm dia.

The above callout specifics Type I sleeving as outlined in 1.1,
with a 19.05 mm dia.

2 REFERENCED STANDARDS.

ASTM D204
ASTM D638

ASTM D2117
ASTM D2256

ASTM D4157

3 SAMPLE PREPARATION. Unless otherwise speci-
fied, all materials shall be tested at standard conditions, 22 =
2°C and 50 £ 5% RH.

3.1 Test samples shall be subjected to the tests outlined in
Section 4 according to the type designation. The tests shall be

conducted after a minimum aging period of 72 h at 22 + 2°C
and 50 + 5% RH.

4 REQUIREMENTS. The following property values
listed in 4.1 to 4.5 correspond to the testing of individual
strands. The property values listed in 4.6 corresponds to the
braided sleeve.

4.1 DIAMETER (ASTM D204). The following values for
strand diameter are required per ASTM D204, Section 25-30:

Type Value
1 0.254 1 0.0127 mm

0.2286 £ 0.0127 mm
0.305 + 0.0127 mm
i | 0.381 £ 0.0127 mm
0.254 £ 0.0127 mm
114 0.305 + 0.0127 mm
0.381 £ 0.0127 mm
0.254 + 0.0127 mm

NOTE: Refer to 1.1 for the material type for each strand.

4.2 TENSILE STRENGTH (ASTM D638). The following
minimum tensile strength values are required per ASTM
D638:

Type Value
I 609 MPa min
b1 572.5 MPa min
m 463 MPa min

4.3 ELONGATION (ASTM D2256). The following clonga-
tion values arc required per ASTM D2256:

Type Value
1 20+ 7%
I 20 + 8%
o 25 +15% -10%

4.4 LINEAR SHRINKAGE @ 175°C (ASTM D204).
The following lincar shrinkage values @ 175°C arc required
per ASTM D204, section 32:

Type Value
1 5% max
n 5% max
m 4% max
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45 MELT POINT (ASTM D2117). The following melt
point values are required per ASTM D2117, section 7.6:

Type Value
T 250-263°C
1 250-263"C
m 250-263°C

4.6 ABRASION RESISTANCE (ASTM D4157). The fol-
lowing are the maximum allowable percent weight loss values
expressed when tested for abrasion resistance per ASTM
D4157, with a dead weight load of 1.82 kg and tension of 2.27
kg, using carbide silicon 80X sandpaper for 175 cycles:

Type % Weight Loss
1 52% max
I 3.3% max
m 2.5% max

NOTE: The values reported in 4.6shall be an average of at
g:9mtedsmples.mkngthofthetennmpleshnnbe
mm.

8§ INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production

samples have been approved by engineering as meeting the
requirements of this specification.

5.1 Completed copies of the GM Material Safety Data Sheet
and Critical Material Register (available from the engineering
department or laboratory), or equivalent, must be submitted
with any new submissions or where a composition change has

6 INSPECTION AND REJECTION.  All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by engineering. There shall be
no changes in cither formulation or manufacturing processes
permitted without prior notification and approval by engincer-
ing. Lack of notification by the supplier constitutes grounds
for rejection of any shipment. While samples may be taken
from incoming shipments and checked for conformance to this
specification, the supplier shall accept the responsibility for
dence upon purchaser’s inspection.

7 APPROVED SOURCES.  Engineering qualification
of an approved source is required for this specification. Oaly
sources listed in the GM Corporate Materials File under this
specification number have been qualified by engineering as

ing the requirements of this specification. Sources are
available through the on-line MATSPC System.

8 GENERAL INFORMATION. This standard was origi-
nated by CPC in June 1991.
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