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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — General

COOLANT HOSE
SILICONE - HEAVY DUTY
GM6149M (Class | Class Il Class i)

1 SCOPE. This specification covers 3 classes of straight
and formed coolant hose intended for use as radiator hose,
heater hose and other flexible conduits for automotive engine
cooling systems. Such products are intended to withstand the
effects of circulating solutions containing glycols, small
amounts of corrosion inhibitors and soluble oils, and operating
under various pressure conditions at temperatures from -55 to
204°C, and to withstand higher temperature environment than
hose covered by specification GM6278M. The hose approved
under the GM6149M specification is not recommended for
incorporation into crimped coolant hose assemblies, such as
those described in specification GM9090P.

1.1 Class I, Class II, or Class III may be specified for straight
hose. Class II and Class IIT are applicable to preformed hose.
Class I only is applicable to hump hose.

NOTE: See Appendix for important information regarding
bend radii and hose clamps to use with silicone rubber hose.

1.2 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to this specification must
comply with the requirements listed in GM1000M, Restricted
and Reportable Chemicals.

2 REFERENCED STANDARDS.

GM1000M ASTM D380 ASTM D2240
GM4486P ASTM D395 ASTM D4678
GM6140M ASTM D413 SAE J20
GM6277TM ASTM D471 SAE J20R1
GM6278M ASTM D537 SAE J20R3
GM9050P ASTM D624 SAE J20R4
9985809 ASTM D171 SAE J536

3 CONSTRUCTION. The tube and cover stocks of the
hose shall be made from polysiloxane (silicone rubber) com-
pounded to meet the requirements of Table 1. Cover shall be
green for Class I and Class 1I hoses and black for Class I hose.

TABLE 1 - PROPERTIES OF TUBE AND COVER

Properties Class I & II Class III
-(")LngmalJ Properties:
Hardness, Durometer Shore A (ASTM D2240) 55-175 55-175
Tensile Strength, MPa, min 6.2 5.8
Elongation, %, min 250 250
Tear Resistance (ASTM D624, Die C) kN/m, min 12.0 120
Properties After Oven Aging 168 h @ 175°C (ASTM D537):
Hardness Change, Durometer, Shore A +10 -5 -+15
Tensile Strength Change, %, max -15 =15
Elongation Change, %, max =35 -40
Tear Resistance (ASTM D624, Die C) %, max =25 =25
Proif_)erties (NOTE 1) after immersion in coolant NOTE 2) for 168 h at
boiling (ASTM D471):
Hardness Change, Durometer, Shore A -5-+10 =5 - +15
Tensile Strength Change, %, max =20 =20
Elongation Change, %, max =20 -40
Volume Change, % 0-+25 0-+25
Properties after immersion in ASTM D4678, IRM 903 oil for 70 h @ 100°C
(ASTM D471):
Tensile Strength Change, %, max -25 -25
Elongation Change, %, max —40 —40
Volume Change, % 0 - +40 0 - +40
Compression Set, 70 h @ 125°C, %, max 40 45
Adhesion (ASTM D413, Machine Method, 180° peel):
Tube to Ply, N/m of width, min 1750 1400
Ply to Ply, N/m of width, min 1750 1400
Cover to Ply, N/m of width, min 1750 1400
Ozone Resistance (GM4486P) Rating 0 per ASTM D1171 No cracking No cracking
Cold Flexibility 24 h @ —55°C (ASTM D380) No cracks No cracks

NOTE 1: Applicable to tube only.

NOTE 2: 55% ethylene glycol type coolant concentrate (DEX-COOL™ antifreeze meeting GM specification GM6277M, Part # 9985809) in water.
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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes — General

COOLANT HOSE
SILICONE - HEAVY DUTY
GM6149M (Class | Class Il Class i)

3.1 Hose shall be reinforced with a high temperature resistant
vendee approved fiber construction. Class I shall be of wrapped
plies of fabric to meet the requirements of Table 2, Class Il and
Class I shall be of knitted, braided or spiral construction to
meet the requirements of Table 2 and Table 3.

TABLE 2 - BURST STRI\EII:IGTH REQUIREMENTS,

Tose Inside Dia | Class I Wrapped | Class I & Class
Plies I Knitted,
Braided or Spiral

mm in. kPa psi kPa psi
9.5 3/8

12.7 172 2068 300 2068 300
159 5/8

19.0 3/4

223 7/8 2068 300 1206 175
25.4 1 1724 250 1206 175
31.8 1-1/4 1724 250 1034 150
38.1 1-1/2

44.4 1-3/4 1380 200 1034 150
50.8 2

57.2 2-1/4 1380 200 690 100
63.5 2-172

69.8 2-3/4

76.2 3

82.6 3-1/4 862 125 552 80
88.9 3-12

95.2 3-3/4 862 125

101.6 4 862 125

1143 4-1/2 690 100

127.0 5 550 80

Over Over 5 415 60

127.0

TABLE 3 - KINK TEST DETAIL

4 DIMENSIONS AND TOLERANCES. Unless other-
wise specified on engineering drawing, dimensions and
tolerances (ID, wall thickness, length and curved hose arm
length) for Class I hose shall conform to those published in
SAE J20(SAE J20R1) and Class I and Class III hose shall con-
form to those published in SAE J20 (SAE J20R3 and SAE
J20R4).

5 PROPERTIES OF TUBE AND COVER. The tube
and cover compounds shall meet the requirements of Table 1.
Unless otherwise stated, tests shall be conducted in accordance
to ASTM D380.

5.1 COMPRESSION SET. Determine according to ASTM
D395 (Method B) using specimens 12.5 mm thick made by ply-
ing together sections of hose wall, lightly buffed to remove
surface roughness. In the case of performed hose, specimens
shall be taken midway between ends.

5.2 OZONE RESISTANCE. Determine according to
GM4486P except as follows: Use 12.5 mm wide straight speci-
mens taken lengthwise from cover. Condition and test
specimens while elongated 12.5%. Condition 72 h at room tem-
perature. Use ozone concentration of 100 pphm at sea level and
expose for 70 h @ +38°C.

5.3 COLD FLEXIBILITY. Determine according to ASTM
D380 using specimen of tube and cover cut from hose and
exposing @ —55°C for 24 h prior to bending.

6 PROPERTIES OF HOSE.

6.1 BURST STRENGTH. Hose shall meet the requirements
shown in Table 2 when in the as-received (unaged) condition
and after exposure to 175°C for 168 h and cooling to room tem-
perature.

6.2 Kink Resistance (applicable only to Class II and Class Il
hose, size 25.4 mm [1 inch] and smaller). OD of hose shall col-
lapse no more than 25% when tested according to 6.2.1.

6.2.1 Cut hose specimen to length specified in Table 3.
Condition at room temperature for 2 h. Measure OD at the
approximate center of the specimen length. Using test fixture
described in 6.2.2, insert 1 end of the hose into 1 hole, carefully
bend the hose (in the direction of natural curvature) and insert
remaining hose end into the order hole. To prevent excessive
kinking or collapse, do not overbend or bend hose with sharp
{not.ion. Within 30 s, measure OD at the point of greatest col-
apse.

6.2.2 Test fixture shall consist of a flat plate approximately 25
mm thick with holes not to exceed hose OD by more than 1.6
mm and separated by the center distances specified in Table 3.

6.3 INTERIOR CLEANLINESS. The inside of the hose
shall be free of any soap, soapstone, talc, or other substance
which could interfere with attaining a satisfactory clamping
load, which could act as a lubricant resuiting in unsatisfactory
retention on fittings or other foreign materials, or which could
have an adverse effect on the normal function of any portion of
the coolant system. -
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Hose Inside | Test Specimen "Test Holes Hose
Dia Length Center Collapse

Distance %
mm | in. mm in. mm in. max
9.5 3R 254 10 76 3 25
127§ 12 254 10 102 4 25
159 | 5/8 305 12 152 6 25
19.0 | 3/4 457 18 178 7 25
254 1 610 24 254 10 25

6149M

PAGE 2

MARCH 1998

Documents


http://www.avadocuments.com/doc/gm-gm6149m-0
http://www.avadocuments.com/doc/gm-gm6149m-0

