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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

LOW PRESSURE AIR INJECTION REACTOR TUBING
GM6259M

1 SCOPE. This specification covers rubber tubing for air
injection reactor usage, and rubber tubing for carrying low
pressure air. The rubber materials described by this specifica-
tion are not suitable for the transport of air contaminated with
fuel, oil, or other hydrocarbons.

2 REFERENCED STANDARDS.

GM4486P ASTM D395 SAE J200
GM9902P ASTM D573
ASTM D380 ASTM D865

3 CONSTRUCTION.  The tubing shall be constructed
of a single extrusion of EPDM rubber.

4 DIMENSIONS AND TOLERANCES. The recom-
mended standard dimensions and tolerances for this tubing,
and metal fittings used for the system, is as indicated in
Table 1.

TABLE 1 — STANDARD DIMENSIONS AND

TOLERANCES
Tubing ID Tubing OD Fitting OD
mm mm mm
14.60-15.60 22.60-24.20 15.60-16.20
17.75-18.75 26.55-28.15 18.75-19.35

5 PROPERTIES OF THE MATERIAL.

5.1 RUBBER TUBE MATERIAL: SAE J200M4CA707 Z1,
22,73,74, 25, 26,217, 28, Z9

Z1: Polymer must be all EPDM.

Z2: Ozone Resistance: Part must have a rating of zero
when tested per GM4486P (Y).

Z3: Heat Resistance (ASTM D865), 168 h @ 150" C:
Change in hardness, maxX.......cceesee. 1 15 points Shore A
Change in tensile strength, MAaX «...cccwerenseseresscssanss 30%

Change in elongation, max 70%

ZA: Compression Set (ASTM D395, Method B), 70 h at
150° C:

Z7: Paint Panel Staining (GM9902P):

Paint panel staining, max 4.0 Delta b
Z38: Bloom:

Bloom test No bloom
Z9: Cold Flexibility No cracking

5.2 KINK RESISTANCE. Tubing shall not kink to the
extent that a steel ball having a diameter equal to one-half the
nominal inside diameter of the tubing will not pass freely
through the tubing, when tested as follows:

5.2.1 Use a board or plate approximately 20 mm thick with
hold diameter, center distance and sample length as shown in
Table 2 for the specified tubing ID.

5.2.2 Condition specified length of tubing for 2 h at 20 to 27°
C.

5.2.3 Insert one end of tubing into board with end flash with
the opposite side of the board.

5.2.4 Carefully bend tubing along its natural curvature and
insert the other end carefully into the second hole until it pro-
jects 65 mm out the other side.

5.2.5 Afier tubing has been in this position for 5 minutes,
insert a steel ball having diameter equal to one-half the tubing
nominal ID and attempt to roll this from one end of tubing to
the other.

TABLE 2 - DIMENSIONS FOR KINK RESISTANCE

Tubing Tubing Text Fixture | Test Fixture Hole
D Sample Hole Center Diameter
Length Distance
mm mm mm mm
15.10 450 150 25.0-25.5
18.25 450 200 30.0~30.5
5.3 BLOOM. Submit a sample of hose to the schedule of

exposure to cold temperatures and oven aging listed in Table
3. The sample should be a specimen of the material in air tube
form, and the observations should be made of the exterior of
the air tube, away from any cut edges of the tube. The cold
chamber shall be as described in ASTM D380, the oven used
for oven aging as described in ASTM D573. The hose sample

Compression set, max 5% can be placed in the cold chamber or oven without being

. ) enclosed in a container, is there is no possibility of contamina-

Z5: Kink Resistance: tion of the surface of the hose by other samples within the
chambers, or may be placed in a suitable clean, noncon-

Collapse max Table 2 taminating container. The sample shall be exposed to the

. . temperatures for the times indicated in the schedule below, and

Z6: Burst Strength (ASTM D380): shall be examined daily when possible, and at the conclusion
Burst strength, min 520kPa  of the 2 week test period. The hose must initially be black in
color, and must remain black, and no change in appearance
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must occur for the 2 weeks of the test procedure. No deposi-
tion of solid on the surface of the cover of the hose is
permissible during the duration of the test. The change in
appearance duc to moisture condensation during temperature
changes may be circumvented by allowing the hose sample to
remain at room temperature for 2 h before the evaluation of
the sample and the return of the sample to the cold chamber or
oven.

TABLE 3 — BLOOM TEST SCHEDULE

Duration at Temperature, h Temperature, °C
48 -30
48 100
72 -30
168 100

54 COLD FLEXIBILITY. Determine according to ASTM
D380 using specimens of straight length tubing or specimens
cut from the tube, and exposing at ~40° C for 24 h prior to
bending or flexing.

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

7 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 engineer-
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
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

8 APPROVED SOURCES. Engincering qualification
of an approved source is required for this specification. Only
sources listed in the GM Corporate Materials File under this
specification number have been qualified by engineering as
meeting the requirements of this specification.

9 GENERAL INFORMATION. This standard was origi-
nated in March 1990 by CPC. The latest revisions include:

6 INITIAL SOURCE APPROVAL.  No shipment shall  jpicerl Dafe | Description Div
be made by any supplicr until representative initial production A 6/92 | Revise 2.4 Compression Set | Rubber
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