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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

VACUUM TUBING - NONREINFORCED
GM6133M

1 SCOPE. This specification covers 5 types of nonrein-
forced flexible tubing as commonly used in automotive
vacuum systems.

1.1 1t does not cover tubing made from EPDM or ECO which
are covered by specifications GM1502M and GM6148M nor
double-wall tubing covered by GM6150M published else-
where in these standards.

1.2 General characteristics of the 5 types of tubing are out-
lined below:

Type A: Polychloroprene (ncoprene) compound; moder-
ately oil resistant; good heat and ozone resistance; normal
operating temperature —40 to 110°C.

Type B: Chlorosulfonated polyethylene (CSM) or chlori-
nated polyethylene (CPE) compound; oil heat and ozone
resistance superior to neoprene; normal operating tempera-
ture ~40 to 120°C.

Type C: Nylon compound; temperature range of —40 to
120°* C; similar to products covered by SAE J844.

Type D: Polyvinyl chloride (PVC) or polyvinyl chloride
acetate compound; normal operating temperature —30 to
70°C.

Type E: Ethylene propylenc diene monomer (EPDM) and
Epichlorohydrin (ECO) blend; good heat and ozone resis-
tance; normal operating temperature —40 to 125°C.

2 REFERENCED STANDARDS.

GM1000M GM4486P ASTM D4678
GM1502M ASTM D412 SAE J200
GM6133M ASTM D471 SAE J)844
GM6148M ASTM D1171

GM6150M ASTM D2240

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). By 1997 start of saleable vehicles, all materials
supplied to this specification must comply with requirements
listed in GM1000M, "Restricted and Reportable Chemicals.”

3.2 TYPE A. Tubing conforming to this specification and
type shall meet the requircments described by the following
line callout and the tests as noted thereunder; color shall be
black unless otherwise specified:

SAE J200(3BC715A14B14E34Z1)
Z1 = Compound shall be neoprene

3.2.1 Heat Resistance Test (@ 100°C,4.1). No checks, cracks,
or other evidence of deterioration are acceptable.

3.2.2 Low Temperature Flexibility Test (4.2.1). No fractures,
cracks, or other evidence of induced defects are acceptable.

3.2.3 Ozone Resistance Test (4.3). Cracking exceeding

3.24 Vacuum Collapse Test (4.4.1). OD collapse shall not
exceed 30%.

3.2.5 Fuel Resistance Test (4.5). Volume change shall not
exceed +65%.

3.2.6 Kink Resistance Test (4.14). Tubing must pass kink
resistance test requirements.

3.3 TYPE B. Tubing furnished to this specification and type
shall meet the requirements described by the following line
callout and the tests as noted thereunder; color shall be black
unless otherwise specified:

SAE J200(2CE715A16B15Z1)

Z1 = Compound shall be chlorosulfonated polyethylene or
chlorinated polyethylene.

3.3.1 Heat Resistance Test (@ 150°C) (4.1). No checks,
cracks, or other evidence of deterioration are acceptable.

3.3.2 Low Temperature Flexibility Test (4.2.1). No fractures,
cracks, or other evidence of induced defects are acceptable.

3.3.3 Ozone Resistance Test (4.3). Cracking exceeding
ASTM Rating @ is not acceptable.

3.3.4 Vacuum Collapse Test (4.4.1). OD collapse shall not
exceed 30%.

3.3.5 Fuel Resistance Test (4.5). Volume change shall not
exceed +60%.

3.3.6 Kink Resistance Test (4.14). Tubing must pass kink
resistance test requirements.

3.4 TYPE C. Tubing furnished to this specification and type
shall consist of a single wall extrusion of 100% virgin nylon
(no regrind and no reprocessed nylon) containing additives
which provide heat and light resistance and shall meet the fol-
lowing tests; color shall be black unless otherwise specified:

3.4.1 Moisture Absorption Test (4.6). Moisture pickup shall
not exceed 2%.

3.4.2 Low Temperature Flexibility Test (4.2.2). Tubing shall
show no evidence of fracture or cracking.

3.4.3 Heat Aging Test (4.7). Three heat aging tests shall be
conducted:

Phase 1. Tubing shall show no evidence of fracture, crack-
ing, or kinking.

Phase 2. Tubing shall show no evidence of cracks.

Phase 3. Tubing shall show no evidence of cracks.

3.4.4 Resistance to Zinc Chloride Test (4.8). Tubing shall
show no evidence of cracking on the outside diameter.

3.4.5 Resistance to Methyl Alcohol Test (4.9). Tubing shall

ASTM Rating 0 is not acceptable. show no cvidence of cracking.
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3.4.6 Stiffness Test (4.10). Tubing shall require no more pull
than specified below to deflect 50 mm:

89N

6.35 mm (1/4 in.) tubing (OD)

35 TYPED. Tubing furnished to this specification and type
shall consist of a single wall extrusion of 100% virgin polyvi-
nyl chloride (PVC) or polyvinyl chloride acetate containing
additives which provide heat and light resistance and shall
meet the following tests; color shall be black unless otherwise

specified:

Hardness, Durometer Shore A 67075
Tensile Strength, kPa, min 11 720
Tensile Stress @ 100% Elongation, kPa, min............. 5520
Ultimate Elongation, % in 50 mm, min ....c.cccenveeeenecne 250

35.1 Low Temperature Flexibility Test (4.2.3). No fractures,
cracks, or other evidence of induced defects are acceptable.

3.5.2 Vacuum Collapse Test (4.4.2). OD Collapse shall not
exceed 10%.

3.6 TYPEE. Tubing furnished to this specification and type
shall consist of a single wall extrusion and shall be made from
a blend of 85 + 5 parts EPDM (ethylene propylene diene
monomer) and 15 + 5 parts ECO (epichlorohydrin). Color
shall be black. Inside and outside surfaces shall be smooth.
This tubing is intended primarily for use as vacuum lines as
required for automotive cruise control systems.

Original Hardness, Durometer 65t0 75
Original Tensile Strength, kPa, min.........cccveversessssssases 7755
Original Elongation, % in 50 mm, min........cceesesersreons 200

3.6.1 Low Temperature Flexibility Test (4.2.1).

3.6.2 Ozone Resistance Test (4.3). Cracking exceeding
ASTM rating 0 is not acceptable.

3.6.3 Vacuum Collapse Test (4.4.3). OD collapse shall not
exceed 30%.

3.6.4 Fucl Resistance Test (4.5.2).

Volume Change, %, max + 80

Original Tensile, %, max -60

Original Elongation, %, max —60
3.6.5 Heat Aging Test (4.7.2)

Original Tensile, %, max -10

Original Elongation, %, max =50

Original Hardness Durometer, Points, maX.....ccccesenes +10
3.6.6 Oil Resistance Test (4.13)

Volume Change, %, max +110

Original Tensile, %, max —60

Original Elongation, %, max -60

3.6.7 Kink Resistance Test (4.14). Tubing must pass kink
resistance test requirements.

4 TESTS.

4.1 Heat Resistance Test, Type A and Type B Tubing only.
Bend specimen around mandrel, diameter of which is 10 times
the nominal OD of the tubing. Expose for 70 h in air-circulat-
ing oven at temperature specified. Remove assembly to room
temperature for minimum of 30 minutes. Remove tubing from
mandrel, straighten and examine OD and ID for checks,
cracks, or other evidence of deterioration.

4.2 LOW TEMPERATURE FLEXIBILITY TESTS.

42.1 Type A, Type B, and Type E Tubing only. Expose
straight lengths of tubing and mandrel (diameter of which is 10
times the nominal OD of the tubing) @ —40°C for 4 h. Without
removing from the cold box, bend tubing 180° over the man-
drel, accomplishing the bending motion within a period of 4 to
8 s. Examine for fractures, cracks, or other evidence of
induced defects.

4.2.2 Type C Tubing only. Expose straight lengths of tubing
for 24 h in an air-circulating oven @ 110°C. While maintain-
ing the straight position, remove from oven and within 30
minutes expose @-40°C for 4 h. Also expose @—40°C a man-
drel having a diameter equal to 12 times the nominal OD of
the tubing. Without removing tubing o mandrel from the cold
box, bend tubing 180° over the mandrel, accomplishing the
bending motion within a period of 4 to 8 s. Examine for frac-
tures, cracks, or other evidence of defects.

4.2.3 Type D Tubing only. Expose straight lengths of tubing
for 70 h in an air-circulating oven @ 80° C. While maintaining
the straight position, remove to room temperature for 30 min-
utes, then expose @ —40°C for 4 h. Also expose @ —40°C a
mandrel having a diameter equal to 12 times the nominal OD
of the tubing. Without removing tubing or mandrel from the
cold box, bend tubing 180" over the mandrel, accomplishing
the bending motion within a period of 4 to 8 s. Examine for
fractures, cracks, or other evidence of defects.

4.3 Ozone Resistance Test, Type A, Type B, Type D, and
Type E Tubing only. Subject samples of tubing to test outlined
in GM44386P using a mandrel diameter of 8 times the nominal
OD of the tubing and ozone concentration of 100 pphm for 70
h unless otherwise specified by purchaser. Examine for crack-
ing; rate according to ASTM D1171.

4.4 VACUUM COLLAPSE TESTS.

4.4.1 Type A and Type B Tubing only. Assembly a 300 mm
sample of tubing with suitable end fitings such that one end
may be completely sealed against air leakage, the other end
connected to a vacuum pump. Fill tubing with ASTM Fuel B
and hold in straight position at room temperature for 120 h.
While retaining the straight position drain fuel from tubing,
measure the outside diameter (OD,) and within 30 minutes
subject the tubing to a vacuum of 88 kPa for 5 minutes. At end
of 5 minutes under vacuum, again mecasure the outside diame-
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