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GENERAL MOTORS ENGINEERING STANDARDS | Materials_and Processes - General |

WINDSHIELD WASHER TUBING
GM1502M

1 SCOPE. This specification covers non-reinforced flexi-
ble tubing intended primarily for use as fluid lines for
automotive windshield washer systems conforming to the
requirements of Federal Motor Vehicle Safety Standard
(MVSS) 104 and SAE Recommended Practice J942.

2 CONSTRUCTION. The tubing shall be made from
EPDM (ethylene propylene diene monomer) compound.
Color shall be black; inside and outside surfaces shall be
smooth.

3 DIMENSIONS AND TOLERANCES. Tubing fur-
nished to this specification shall conform to the dimensions
and tolerances shown in Table 1.

4 PROPERTIES. Tubing shall conform to the following
properties when tested by methods shown in Section 5:

4.1 Hardness, Durometer..........ccoociviaiacainnens 65t075
4.2 Tensile Strength, MPamin...........ccccoeviivinnnenne 6.90
4.3 Compression Set (22 hat 70 C), % max................ 25

4.4 Resistance to Heating Aging (70h at 120 C)

Hardness Increase, pts, MaX ...ccceorernreracnciarnsesesns 10
Tensile Decrease, %, MBX ...o.vuvereraimicicnrenaienssans 25
Elongation Decrease, %, MaX ......cooevuveencrnneenees 45
4.5 Burst Strength, MPa, min.........cccocieiiiinienan. 0.70
4.6 Bent Test (OD Collapse), %, max (See NOTE) ....... 10

4.7 Vacuum Test (OD Collapse), %, max (Sec NOTE).. 30

4.8 Cold Flexibility (-29 C), Induced Defects
(SEe NOTE).......civiiiniirecnectnccntocnsorearsntsnsesacasonae Nil

4.9 Stress Aging (120 C), Induced Defects ................ Nil

410 Ozone Resistance, ASTM Rating.............ccoeerenee- 0
411 Staining CRATACIEriStCS «...vnvrverererererererereensens Nil

4,12 Where application requires non-conductance of elec-
tricity and static, maximum allowable volume resistivity
(ohm-meter) and test method may be specified by purchaser.

NOTE: These requirements shall be met by tubing after aging
at 125C for 70 h, as well as in the as-received condition.

5 TEST METHODS. Except as stated below, all tests
shall be performed according to methods outlined in
ASTM D380.

5.1 Burst Strength. Test per ASTM D380, Hydrostatic
Test.

5.2 Bend Test. Bend 300mm long sample 90° over a
40 mm diameter mandrel. Record the average original OD
(OD,) and the minimum flattened diameter over the mandrel
(OD,). Calculate the OD collapse as follows:

oD, - OD,

D,

5.3 Vacuum Collapse. Assemble a 300 mm sample of
tubing with suitable end fittings such that one end may be
completely sealed against air leakage and the other end
connected to a vacuum pump. Measure the outside diameter
(OD) of the test specimen and subject the assembly to a
vacuum of 88 kPa below atmospheric pressure for 5 minutes.
Again measure the outside diameter while the tubing is under
vacuum (OD,). Record the minimum diameter at any cross
section. Calculate OD collapse as follows:

OD Collapse = x100 = —— %

oD, - OD,

OD Collapse = oD
1

x100 = — %

TABLE 1 - DIMENSIONS AND TOLERANCES

TABLE 1A - METRIC (S!) UNITS TABLE 1B - CUSTOMARY UNITS

inside Diameter Outside Diameter Wall Inside Diameter Outside Diameter
Size (mm) {mm) Thickness Size (inch) {inch)
{mm) (mm) (inch)

max min max min max min max min
3.96 4.36 1.5 9.94 8.34 5/32 .2019 1407 3907 3282
4.0 4.50 1% 8.20 6.60 1.50 - - - - -
5.56 5.96 5.16 11.51 991 32 2344 2032 4532 .3907
6.35 6.75 5.95 12.31 10.71 1/4 .2656 2344 4844 AS31
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5.4 Cold Test. Condition samples of tubing in a cold box in
a straight position at -30 C for 5 h. Without removal from the
cold box, bend tubing 180 degrees around a mandrel having a
diameter 10 times the nominal OD of the tubing. Visually
inspect tubing for fractures, cracks or other indications of
induced defects.

5.5 Stress Aging. Assemble samples of tubing on nipples as
shown in Figure 1. Subject assemblies to oven aging at 120 C
for 70h (sece ASTM D573 for oven requirements). After
aging, visually examine tubing for cracks, breaks or other
detrimental effects induced by the aging.

5.6 Ozone Resistance. Subject samples of tubing to test
outlined in GM4486P (using a 250 mm long specimen, a
mandrel with a diameter of 8 times the nominal OD of the
tubing, and ozone concentration of 100 pphm for 70 h unless
otherwise specified by purchaser).

5.7 Nonstaining Extractables. Immerse a 20 g sample of
tubing in 200 mL of a 50/50 (vol) mixture of water (distilled)
and GM Windshield Washer Fluid (Optikleen) (GM 1050418
or 9985129); reflux at boiling point for 24 h; cool 1 h at room
temperature (20 to 25 C). Place 5 drops of the solution on a
paint test panel (see NOTE) and 5 drops on automobile body
top material (see NOTE); air dry at room temperature for
24 h; examine. There shall be no staining of the paint or the
top material that cannot be removed by normal cleaning with
water and soft cloth. Repeat the test using isopropyl alcohol
in place of Optikleen.

NOTE: Paint panel shall be painted with a white base coat/
clear coat system per 9984065 not less than 5 days and no

more than 90 days prior to the staining test. Top material
shall be automotive type white vinyl,

6 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.

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 either formulation or manufacturing processes
permitted without prior notification and approval by engi-
neering. 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 responsibili-
ty for incoming shipments meeting this specification without
dependence upon purchaser’s inspection.

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

9 GENERAL INFORMATION. This standard was issued
in July 1955 by BOC-Flint. The latest revisions include the
following: April 1989 editorial revision; April 1988, 4.0 mm
ID size tubing added; May 1980, Section 3, paragraph 5.3 and
Figure 1 revised.

ises
Hose ID A B8
mm | (in) mm @in.) mm | (n)
' 396|832 | 478488 | 188192 | 584 ] 23
1 ss6| 132 | 630640 | 248252 | 7621 30
63s| 174 | 706716 | 213202 |s3s| 33
220
Dimeasions in mm
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