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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

AUTOMOTIVE STEEL TUBING FOR FLUID HANDLING
GM123M GM124M

GM123M BRAZED TUBING

COPPER BRAZED-DOUBLE WALL CONSTRUCTION

GM124M WELDED TUBING

WELDED~SINGLE WALL CONSTRUCTION
0123-001(12/97)

FIGURE 1

1 SCOPE. These specifications cover 2 types of steel
tubing suitable for automotive uses.

1.1 GM123M. Covers double wall construction tubing
wherein the 2 walls and the joints are copper brazed in a reduc-
ing atmosphere to produce tubing satisfactory for hydraulic
lines. It should not be used for fuel lines because residual cop-
per can contribute to the formation of Sour gas. See Figure 1.

1.2 GM124M. Covers single wall construction tubing wherein
the joint is electric resistance welded. It is recommended for fuel
lines, power steering lines, transmission oil cooler lines, lubri-
cating oil lines, vacuum lines, etc. See Figure 1.

1.2.1 Restricted and Reportable Chemicals (GM1000M).

All materials supplied to this specification must comply with
the requirements listed in GM1000M, Restricted and
Reportable Chemicals,

1.3 TUBING DESIGNATION CODE. It is recommended
that the codes in Section 3 be used on drawings and purchase
orders to designate tubing type, outside diameter, wall thick-
ness, and manufactured condition finish.

2 REFERENCED STANDARDS.

GM1000M GM9102P ASTM B750
GM4260P GM9505P ASTME8
GM4298P GM9509P SAE 1008
GM4465P GM9540P SAE 1010
GM4653M 9985010 SAE J463
GM6032M ASTM A9%0 SAE J526
GM6117TM ASTM A254 SAE J527
GM6118M ASTM A309 SAE J533
GM9071P ASTM AB75 SAE J1290
3 MATERIAL. Basic tubing material shall be SAE 1008

or SAE 1010 cold rolled steel. Brazing material should be cop-
per or copper alloy as designated in SAE J463, Copper Alloy
UNS C51000.

GMI23M (VI/II/IV/V)
GM124M (VII/TIVIV/V)

T’ = First item in parenthesis, a B or a W.
B = Brazed, W = Welded

‘I’ = Outside diameter (mm)
‘I’ = Wall thickness (mm)
"IV’ = Manufacturing Process (*)

'V’ = Automotive

(*) Manufacturing Process Abbreviations:

A = Annealed

P = Plain

U = Unannealed (as welded)

T = Teme Metal Coating

S = Super Terne Metal Coating

G = Zinc-aluminum-alloy Metal Coating

F = Copper Fused

E = Extended Corrosion Protection Paint Coating

C = Copper Plate - Standard copper plate thickness is 0.009
mm minimum. If other than stan thickness is required,
numeral(s) should be used immediately following the letter
C, e.g., C13 indicates 0.013 mm min,

Example:

GM124 (W/6.00/0.7/AGE/V) - indicates Welded single
walled tubing, 6 mm O.D., 0.7 mm wall thickness, annealed
tubing, protected from corrosion with a base coating of a
zinc-aluminum-alloy metal followed with a topcoat paint
layer, approved for automotive application.
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

AUTOMOTIVE STEEL TUBING FOR FLUID HANDLING
GM123M GM124M

4 MECHANICAL PROPERTIES. The following
requirements shall apply only to the more common types of
steel tubing; that is, welded-annealed and brazed-as manufac-
tured. Properties of other classes of tubing, such as welded
mechanical tubing or work hardened tubing, shall be as speci-
fied through special agreement between supplier and
purchaser.

4.1 SI UNITS.
Tensile strength, min MPa 300
Yield strength, min MPa 200
Elongation in 50 mm, min % 25

4.2 Tubing shall be capable of being bent on a centerline
radius of 3 times the tubing outside diameter without undue
reduction of area or flattening when suitable bending fixtures
are used. Using this formula, reduction of area should not
exceed 6%.

4.3 Tubing shall be capable of being expanded over a tapered
mandrel having a slope of 1 in 10 until the outside diameter at
expanded end is increased 20% without cracking or showing
flaws (ASTM A254, Paragraph 6.3). Prior to expansion test,
tubing shall be cut off square, edge crowned, and deburred. It
shall be held firmly and squarely in the die, and punch must be
guided on the axis of the tubing.

4.4 Unless otherwise specified, tubing shall be capable of
withstanding the following internal static hydraulic pressure:

SI Units:
Through 10.0 mm OD .35 MPa
Over 10.0 mm through 16.0 mm OD.................... 15 MPa

NOTE: Subsequent cold working of the tube (coiling, straight-
ening, bending, drawing, etc.) will increase the strength and
hardness of the tube. Considerably higher strength and hard-
ness for specific applications can be obtained by cold working
or case hardening of the tube.

5 DIMENSIONS. Tubing shall conform to the dimen-
sions and tolerances listed by the purchaser.

5.1 WELDED TUBING. Nominal diameter and wall thick-
ness shall conform to those listed in SAE J526.

5.2 BRAZED TUBING. Nominal diameter and wall thick-
ness shall conform to those listed in SAE J527.

5.3 FLARE ENDS.

5.3.1 SAE-type flares shall conform to the dimensions and
tolerances shown in SAE J533.

5.3.2 ISO-type flares shall conform to the dimensions and
tolerances shown in SAE J1290.

6 FINISHES. Finish on outside of the tubes shall con-
form to the optional finishes in Table 1.

7 CORROSION RESISTANCE (TE, SE AND GE).
Painted tubing shall be subjected to the following corrosion
tests and evaluation methods. All corrosion tests shall be con-
ducted on fabricated parts or on the test sample in Figure 2.
The frequency for running all of the corrosion tests shall be
documented in the control plan.

7.1 When formed into the test configuration shown in Figure
2, the extended corrosion protected tubing (TE, SE) must with-
stand 200 h of salt spray exposure per GM4298P. The exposed
tubing, except for the flare and surface under the tube nut,
must exhibit no more than 1 base metal corrosion spot, 1.5 mm
diameter or less in any 500 square mm area as determined by
visual inspection.

NOTE: Surface contaminants can cause staining in a corrosion
test. Stains in the absence of corrosion should not be recorded
as a corrosion failure.

7.2 Extended corrosion protected tubing (TE, SE and GE)
shall be subjected to 96 h of humidity testing per GM4465P.
Immediately after the humidity test, the tubing shall be wiped
dry and a tape adhesion tested per GM9071P, except a linear
scribe should be made longitudinally on the tube. There shall
be at least 90% adhesion for TE/SE tubing and at least 99%
adhesion for GE tubing.

© Copyright DECEMBER 1897 General Motors Corporation All Rights Reserved

123M

PAGE 2

DECEMBER 1997

Documents


http://www.avadocuments.com/doc/gm-gm123m-0
http://www.avadocuments.com/doc/gm-gm123m-0

VND.GM GM1Z23IM-ENGL 1995 EE 900k379 00L201L 559 R

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

AUTOMOTIVE STEEL TUBING FOR FLUID HANDLING
GM123M GM124M

TABLE 1 - EXTERNAL FINISH CODES AND REQUIREMENTS

Finish Finish Description and Material Requirements Applicable
Code GM

Standard

PLAIN P | No coating; base metal only (SAE 1008/SAE 1010) GM123M,
GM124M

TERNE T | Hot-dip lead-tin alloy coating. Chemical Composition: 7% tin-balance lead. GM124M

SUPER TERNE S Hot-dip lead-tin alloy coating. Chemical Composition: 12% tin-balance lead. GM123M,
GM124M

ZINC-ALUMINUM G | Hot-dip zinc-aluminum alloy coating. Chemical Composition: 5% aluminum- | GMI123M,

ALLOY balance zinc alloy per ASTM B750. GM124M

TERNE - EXTENDED | TE |Teme as described above, followed by an approved zinc-rich epoxy coating. GM124M

CORROSION

PROTECTION

SUPER TERNE - SE | Super temne as described above, followed by an approved zinc-rich epoxy GM123M,

EXTENDED coating. GM124M

CORROSION

PROTECTION

ZINC-ALUMINUM GE | Zinc-aluminum alloy as described above, followed by zinc, phosphate and GM123M,

ALLQOY - EXTENDED chromate rinse treatment and an approved aluminum-rich epoxy coating. GM124M

CORROSION

PROTECTION

COPPER PLATE C | Electroplated tubing. GM123M

OTHER Z |TBD GM123M,
GM124M

7.3 Extended corrosion protected tubing, (TE, SE and GE)
when MEK solvent rub tested per GM9509P, shall exhibit a
rating of 1 or better after testing to 50 double rubs. This test
shall be run on each production batch of tubing and shall be
documented in the control plan. A production batch shall be
defined in the quality system documents.

7.4 Extended corrosion protected tubing (TE, SE and GE)
shall show no softening or film defects when immersed for 24
h in brake fluid (GM4653M), gasoline (GM6117M,
GM6118M), power steering fluid (9985010) or automotive
transmission fluid (GM6032M). This test shall be run with
brake fluid at least once a week on production parts or samples
per Figure 2 and shall be documented in the control plan.

7.5 Extended corrosion protected tubing (TE, SE and GE)
shall be subjected to a performance test consisting of properly
formed tubing samples (See Figure 2) subjected to 10 cycles of
GM9505P Cycle J or GM9540P Method B, test duration D.
After cycling, the tubing shall exceed a pressure test of 14
MPa for tubing through 10.0 mm OD or 7 MPa for tubing
over 10 mm OD. In order for this test to be valid, there cannot

be corrosion from inside out that causes a failure in the pres-
sure test. Therefore, it is recommended that the tube fittings be
fastened into a solid block of aluminum, to keep the system
closed during exposure. Futhermore, sealing the fittings with a
wax is acceptable to keep these parts functional for the pres-
sure test. The minimum acceptable frequency for running this
test is once per quarter.

7.6 The GE extended cotrosion protection tubing must with-
stand 1000 h of salt spray exposure per GM4298P with no
more than 1.5 mm of creepback (See GM9102P) from longitu-
dinally placed scribes and no other loss of adhesion after
GM4298P exposure and air blow-off.

8 FORM, SIZE, AND QUALITY. Automotive steel tub-
ing shall be commercially round, smooth and free from rust
and defects which impair processing or serviceability. Joint
bead on outside diameter of tubing may be acceptable by
agreement with individual purchasers. However, this shall not
exceed outside diameter tolerance and shall not interfere with
flare forming operation or with the accomplishment of leak-
tight coupling joints. A bead on the inside is permissible but
must be held to a minimum of good welding or brazing prac-
tice. When specific lengths are specified, they shall be
reasonably straight and ends shall be free from burrs.
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