the owner, General Mators Corporation, NAO

Handling Services, Inc, under agreement with
Technical Standards Dept.

The materials contained hereln have been
reproduced and distributed by Information

GM GME200OM 89 MM 9006379 0008559 54L W

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

SINTERED METAL POWDER PARTS
GM6200M

1 SCOPE. This standard describes the common require-
ments of Sintered Metal Powder Parts.

2 CHEMICAL COMPOSITION. Chemical composition
of all parts shall be determined on an oil-free basis. Bearings
shall be supplied in the oil-impregnated condition, unless oth-
erwise specified by the purchaser.

3 PHYSICAL AND MECHANICAL PROPERTIES.

3.1 FOR STRUCTURAL PARTS. Unless otherwise speci-
fied by individual purchaser, average density of parts furnished
to these specifications or density of critical sections of the
parts, shall be within the ranges specified herein. If the density
does not vary more than 0.3 g/cc from 1 section of the struc-
tural part to any other section, the over-all average density
shall be within the limits prescribed. If the density varies more
than 0.3 g/cc from 1 section of the part to any other, the manu-
facturer and the purchaser shall agree upon a critical section of
the part where the stresses are highest; and the density of this

critical section, rather than the average density, shall be within
the limits prescribed for the material.

3.2 FOR BEARINGS. The radial crushing load shall be not
less than the value obtained by applying the formula:

METRIC CONVENTIONAL
p.689x10°KLT p_KLT
O-T -1

where:

P = Radial crushing load, N (Ib)

K = Strength constant as given for each material specification
L = Length of bearing, mm (in.)

T = Wall thickness of bearing, mm (in.)

D = Outside diameter of bearing, mm (in.)

TABLE 1 - DIMENSIONAL TOLERANCES

NOTE: This table is intended for bearings with 2 3:1 maximum length to inside diameter ratio and 2 20:1 maximum
length to wall thicknese ratio. Bearings having greater ratios than these are not covered by the table.

Total Dismater Tolarance®
Iraida Diametar and Outside Diameter
Inside Dismater Outside Dismeter
mm in. mm in, mm in.
Upto 1931 Up t0.760 0.025 001 0.025 001
1932103836 761 to 1.510 0.025 0015 0.04 .0015
38.371063.76 1.511 to 2.510 0.05 002 0.05 002
63.77 to 76.46 2.511 t0 3.010 0.08 003 0.05 002
76.47 to 101.86 3.011 t0 4.010 0.10 004 0.10 004
101.87t0 127.26 4.011 ¢o 5.010 0.13 005 0.13 005
127.27 t0 152.65 5.011 t0 6.010 0.18 006 0.15 006
Langth Total Length Tolersnce®
mm in. mm in
Upto 3797 Upto 1.495 0.25 010
37.98 t0 50.54 1.496 t0 1.990 0.38 015
50.55 10 75.96 1.991 10 2.990 0.51 020
75.97 t0 126.61 2991 t0 4.985 0.78 030
Wall Thickness Concentricity
Outside Diameter ex T 3
mm n. mm in. mm in.,
Up to 38.36 Up to 1.510 9.02 Up t0 0.355 0.08 003
3837 t0 51.06 1.511 t0 2.010 12.83 Up to 0.505 0.10 004
51.07 t0 101.86 2.011 10 4.010 25.65 Up to 1.010 0.13 005
101.87 t0 127,26 4.011 to 5.010 3835 Up to 1.510 0.15 006
127.27 10 152.65 $.011 10 6,010 51.05 Up t0 2.010 0.18 007

1 Total tolerance on the inside diameter and outside diameter is a minus talerance only,
2 Total tolerance is soiit into plus and minus.
3 Total indicator reading.
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4 TESTING.

4.1 FOR STRUCTURAL PARTS. The density and porosity
requirements for structural parts shall be determined by meth-
ods outlined in ASTM B328. Tension tests shall be made
according to ASTM E8, using flat specimens molded to size
6.35 mm (0.25 in.) by 8.71 mm (0.343 in.) in cross section
with a gage length of 25.4 mm (100 in.). Compression tests
shall be run on specimens with a diameter of 12.7 mm (0.50
in.) and a length of 19.1 mm (0.75 in). (Hardness testing
results on standard materials are not listed because they do not
give a true indication of the hardness of sintered metal parts.
Hardness readings indicate only an apparent hardness which
includes the softening effects of adjacent and underlying pores.
For example, for a sintered iron-carbon part conforming to
GM3884M Type I, Class C, apparent hardness will range
Rockwell B25 to 40; however, the individual particle hardness
will range Rockwell C20 to 30. The same iron-carbon material
when heat treated will indicate Rockwell B90 to 100 while the
particle hardness will range Rockwell C55 to 60.)

4.1.1 1In general, the manufacturer and purchaser shall agree
on qualifications tests for the determination of physical proper-
ties. These tests shall be made on sample parts and the tests
shall be determined after consideration of the function which
the part is to perform. Tensile or compressive strength and
ductility can be determined by deforming the part under com-
pression or by bending and observing whether fracture occurs
before the part has exhibited sufficient strength or ductility for
the purpose intended. Impact properties can be determined by
dropping a weight upon the part to be tested. The weight,
height of drop, point of impact, and the method of supporting
the test specimen should be prescribed. The manufacturer and
purchaser shall agree upon limits for these qualification tests.

4.2 FOR BEARINGS. Crushing load formula, shown on
preceding page, is taken from test methods outlined in ASTM
B438. Radial crushing strength shall be determined by com-
pressing the test specimens between two flat surfaces at a “no
load ” speed of 4.2 x 10~° m/sec (0.1 in./min), the direction of
the load being normal to the longitudinal axis of the specimen.
The point at which the load drops due to the first crack shall
be considered the crushing strength. This test shall be applied
to plain cylindrical bearings. Flanged bearings shall be tested
by cutting off the flange and compressing the two sections sep-
arately. Each section shall meet the minimum strength
requirements as calculated by the formula shown on the pre-
ceding page. Density and porosity shall be determined by
methods outlined in ASTM B328. Tension tests shall be made
according to ASTM ES8, using flat specimens molded to size
6.35 mm (0.25 in.) by 8.71 mm (0.343 in.) in cross section
with a gage length of 25.4 mm (1,00 in.). Compression tests
shall be run on specimens with diameter of 12.7 mm (0.50 in.)
and a length of 19.1 mm (0.75 in.). (Hardness testing methods
used on standard materials are not listed because they do not
give a true indication of the hardness of sintered metal parts.)

5 DIMENSIONAL TOLERANCES. (Bearings):

5.1 TOLERANCES. Dimensional tolerances shall conform
to the limits prescribed in Table I and II, unless otherwise
agreed between supplier and publisher.

TABLE Il - FLANGE AND THRUST BEARINGS
DIAMETER AND THICKNESS TOLERANCES

Flange Bearings, Flange Dismeter Yolarsnces

Dismeter Rengs Standard Spscial
mm in. mm In, mm in.
0to38 | 0tol-1/2 £0.13 | £005 | $0.06{ £.0025
39t076 | Over 1-1/2t03 | £0.25 | 2,010 | 10,13} +,005
T1t0152] Over3t06 20.64 | £.025 | 2025 £.010

Flange Bearings, Flangs Thiciness Tolerances

Diameter Range Standard Special
mm in. mm in. mm .
0038 {0tol-1/2 $0.13] £.005 | 10,06} 0025
391076 | Over 1-1/2t03| £0.25] £.010 | £0.18] £.007
T1t0152| Over3to 6 £0.38] £.015 | £0.25] £.010

Thrust Bearings (8.35 mm (1/4 in.) Thickness, Max)
Thicknees Tolerances, Al Dismeters®

Standard Spacial
mm in, mm In,
10,13 £,005 30.06 £,0025
Paralletism on Faces, max
Dismeter Range Standard Special
mm n, mm in. mm n,

0to38 |Otol-1)2 013} 0051 003 .003
391076 | Over Is1/2t03| 0.18 | 007 | 0.13 | .005
7710 152| Over3to 6 025) 010 | 0.18 | .007

1 Standard and special tolerances are epecified for dismaeters, thickness,
nd paratisliorn, Special tolerances should not be specified unless re-
qQuired since they require additionsl or sscondary opsrations and, there-
fore, are costiler,

7 Outside dismeter tolerances same as for flangs bearings,

5.2 RECOMMENDED PRESS FITS. Plain cylindrical jour-
nal bearings are commonly instatled by press fitting the
bearing into a housing using an insertion arbor. For housings
rigid enough to withstand the press fit without appreciable dis-
tortion and for bearings with wall thickness approximately
one-eighth of the bearing outside diameter, the press fits
shown in Table IIT are recommended.
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