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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

COLD DRAWN BUTTWELDED MECHANICAL STEEL TUBING
GM402M

1 SCOPE. This specification covers round, square and
rectangular cold drawn furnace welded carbon steel mechani-
cal tubing. Rounds, generally available to 90 mm (3.5 in.)
outside diameter with wall thicknesses from 0.80 to 12.0 mm
(0.032 to 0.5 in.) are intended primarily for use in mechanical
components such as engine valves, rocker shafts, tie rods, drag
links, brake and clutch pedal shafts and bushings where
dimensional accuracy, surface finish and mechanical properties
are important. It is not intended for use where the tubing as
received must be flattened cold.

1.1 Provision is made for specifying (by suffix to basic mate-
rial number) any of eight “grades” (MT1010 thru 1115),
representing various combinations of mechanical properties,
welding characteristics, etc; and either of two “types” (S and
M), representing combinations of dimensional tolerances,
cleanliness, etc; e.g, GM402M (MT1020M)*, GM402M (M)*,
etc.

2 CHEMICAL COMPOSITION. Tubing furnished to
this specification shall conform to the chemical composition
(percentage by weight) shown in Table 1 below for the grade
number specified*.

3 MECHANICAL PROPERTIES. Unless otherwise
specified, tubing shall be stress relieved and shall conform to
the properties shown in Table 1 below for the grade number
designated. Although not part of this specification this tubing
is available as sunk or mandrel drawn without final thermal
treatment or soft annealed (or normalized), also normalized,

sunk or mandrel drawn followed by stress relief. Properties for
tubing in any other condition shall be as agreed between pur-
chaser and supplier.

3.1 Yield strength shall be determined by the 0.2% offset
method.

4 FLATTENING TEST. A sample section, 100 to 150
mm long, taken from each shipment of each size and grade of
finished material shall be soft annealed, placed between pres-
sure plates with the weld line 45° from the line of direction of
the applied load, then squeezed. No cracks, other than superfi-
cial surface ruptures, shall occur in the weld until the distance
between the pressure plates is less than 75° of the OD of the
tube being tested. Continue squeezing. No cracks, other than
superficial surface ruptures, shall appear elsewhere in the tub-
ing until the distance between the plates is less 60% of the OD
of the tube being tested.

5 DIMENSIONS.

5.1 OD, ID AND WALL THICKNESS. Sunk tubing is nor-
mally ordered by outside diameter and nominal wall thickness.
Mandrel drawn tubing is normally ordered by outside diameter
and inside diameter but may be ordered by outside or inside
diameter and wall thickness but not by all three dimensions.
Recommended wall thicknesses are found in GM6160M.
Unless otherwise specified, tubing shall conform to the toler-
ances shown in Table 2A or 2B for the type (S or M)* and size
specified by purchaser.

TABLE 1

Grade?" MT1010 MT1015 1018 MT1020 1025 1030 1110 1115
Carbon 0.05-0.15 0.10-0.20 0.15-0.20 0.15-0.25 0.22-0.28 028-0 0.08-0.13 | 0.13-0.18
Manganese 0.30-0.60 0.30-0.60 0.60 0.30-0.60 0.30-0.60 0.60 - 0 0.30-0.60 | 0.60-0.90
Phosphorus 0.04 max 0.04 max 0.04 max 0.04 max 0.04 max | 0.04 max | 0.04 max | 0.04 max
Sulphur 0.05 max 0.05 max 0.05 max 0.05 max 0.05 max | 0.05 max | 0.08-0.13 | 0.08-0.13
Yield Strength 400 410 430 450 460 480 400 430
Min, MPa
Tensile 440 450 470 490 500 550 440 470
Strength Min,
MPa
Elongation in 15 13 13 11 11 10 15 13
50 mm Min
Hardness, B70-90 B70-100 | B73-100 B75-C20 | B78 - C20 B80 B70-100 B70-100
Rockwell

1 Other grades, such as 1011, MTX1015, 1016, 1017 and MTX1020 are also available. Chemistry limits shown are applicable to
cast or heat analysis. For product analysis “Permissible Variations from Specified Chemical Ranges and Limits for Steels” (SAE

J409) applies. .

2 Grade numbers 1018, 1025, 1030, 1110 and 1115 supersede same numbers previously shown with prefix letter —C.
* Absence of suffix “grade” symbol and/or “type” symbo! denotes any grade (and/or type) shown herein is acceptable. MT1010

will normally be supplied if grade is not specified.
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

COLD DRAWN BUTTWELDED MECHANICAL STEEL TUBING
GM402M

TABLE 2A - CUSTOMARY UNITS, INCH

ROUND TUBING, SUNK, Type S*
Cold drawn externally only {designated by suffix “S"}*

Tolerance
Nominal Size
Qutside Diameter Qutside Wall
{inch) Diamatar Thickness®
{inch} (percent)
0.5 up to but +005 £10
not including 1.5 -.000
+010
1.5 thru 3.25 000 10

I Except at the weld line, where the wald pad may exceed this figure.

ROUND TUBING, MANDREL DRAWN, Type M*
Cold drawn externally and interally (designated by suffix “M")*

Tolerance
Nominal Size
Qutside Diameter Qutside Inside Wall
(inch} Diametar Diameter | Thicknass
{inch) {inch} {percent)
0.5 up to but +.005 +.000 7
not including 1.5 -.000 =005
+.010 +.000
1.5 thru 3.25 -.000 -010 7

1 Except at the weld line, where pad may exceed this figure.

*Absence of suffix “grade” symbol and/or "tgre" symbol denotes any
grade (and/or type) shown herein is acceptable.

5.2 CONCENTRICITY. Concentricity for Mandrel Drawn
tubing shall be maintained within 7% of the specified wall
thickness, or the calculated wall thickness if the diameters only
are specified by purchaser.

5.3 STRAIGHTNESS. Finished tubing shall be commer-
cially straight [no point on a 1 m section shall depart from a
straight line by more than 0.80 mm]. This limitation does not
apply to soft annealed tubing.

5.4 SQUARE AND RECTANGULAR TUBING (SEE
TABLE 3).

6 QUALITY. Finished tubing shall be free of injurious
imperfections and have a workman-like finish. Surface imper-
fections such as handling marks, straightening marks, light die
marks, or shallow pits are not considered injurious. For limits
on depth of voids, imbedded dirt, etc, see “Machining
Allowance”.

6.1 The inside of Mandrel Drawn tubing (specified by suffix
letter “M”* shall be commercially clean and free from grease,

drawing compounds, oxide scale, carbon deposits and other
contamination that cannot be readily removed with an alkaline
cleaner or any cleaning solvent normally used in manufactur-
ing plants.

TABLE 2B - Sl UNITS, MM

ROUND TUBING
Diameter and Wall Thickness Tolerances
Di O::Si‘:: Outside Inside wall
Iam:m:n) e Dismeter | Diameter Thickness
(mm) . {mm) . (percent)
over | Thu | PusOnly’ | Minus Only® | Plus andMinus
SUNK, Type §*
- 12.0 0.10 - 152
12.0 350 0.12 - 102
35.0 75.0 0.25 - 102

MANDREL DRAWN, Type M*

T |
Less Than 4.0 mm Wall

- 12.0 0.10 0.25 12.5
12,0 35.0 0.12 0.12 10
350 - 0.25 0.25 10

4,0 mm Wall and Over
12.5 350 0.12 0.12 7
35.0 - 0.25 0.25 7

1 Diameter tolerances include ovality.
2 Except at ID weld, where pad may exceed this figure.

*Absence of suffix “grade” symbol denotes any grade (and/or type)
shown herein is acceptable.

7 MACHINING ALLOWANCE.  When chucked on the
OD, Mandrel Drawn or Sunk tubing shall “clean-up” with the
removal of 0.50 mm of stock from the outside diameter. When
chucked concentric with the ID, the inside diameter of
Mandrel Drawn tubing shall “clean-up” with the removal of
0.50 mm of stock.

8 PACKING AND MARKING.  Material shall be pack-
aged and shipped as specified by purchaser.

8.1 The inside and the outside of the tubing shall be protected
against corrosion during shipment and normal storage periods:
the protective compound to be such that after extended storage
it can be readily removed with alkaline or solvent cleaning
solutions as normally used in manufacturing plants.

8.2 All boxes, crates, cartons or bundles shall be legibly
marked with the following information: purchase order num-
ber, specification number (including grade and type
designations), outside diameter and wall thickness (or ID and
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