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GENERAL MOTORS ENGINEERING STANDARDS Materials and Processes - Metals

METALLURGICAL AND MECHANICAL REQUIREMENTS FOR WHEEL
NUTS
GM6215M

1 SCOPE. This standard covers material, processing and  *This hardness requirement is independent of proof load per-
mechanical requirements for passenger car and truck wheel formance and addresses the compatibility of wheel nuts and
nuts intended for use with GM6177M (metric) and GM6109M steel wheels. Relative hardness of the bearing surfaces affect

(inch) wheel bolts. nut galling during tightening.

2 MATERIAL & MANUFACTURING PROCESSES. 3.3 SURFACE DISCONTINUITIES. Nuts shall conform to
2.1 MATERIAL. Nuts shall be manufactured from carbon GM6103M.

steel.

22 FORMING. Nut shall be produced by cold or hot form- 4 METHODS OF TEST.

ing. Threads shall be formed or tapped.
ihg. Hhreads sha ppe 4.1 PROOF LOAD. Conical nuts shall be tested using a

2.3 Nuts may be heat treated only if specified on the part  compression load as illustrated in Figures 1A and 1B. Flanged

drawing. nuts, where the flange is the primary wheel bearing surface,
shall be tested using a tensile load as illustrated in Figure 1C.
3 MECHANICAL. Blind hold conical nuts that cannot be supported for the com-

3.1 PROOF LOAD. Nuts shall conform to the limits shown pression test shall be tested using a tensile load as shown in
in Tables 1A and 1B when tested as described in paragraph Figure 1D.

41 4.1.1 The nut shall be assembled on a production wheel bolt

3.2 HARDNESS. If not specified on the part drawing, hard- (GM6177M or GM6109M) or threaded mandrel at the speci-
ness shall be HRB8S minimum,* HRC30 maximum. fied length of thread engagement (Table 1A or 1B).

TABLE 1 - PROOF LOAD SPECIFICATIONS
Table 1A - Metric Sizes

Information

iiit Proof Load Length of Thread Engagement (NOTE 2)

§ E’g S Thread Size (NOTE 1) Compression Test Tension Test

S kN Ibs mm Turns (NOTE mm Turns (NOTE

$Ei%% 3) 3)

f3i2c M12x1.5 50.2 18,030 5.0 6.0 10.5 7.0

$Ep53 M14x1.5 114 25,630 113 7.5 12.8 8.5

A M18x1.5 197 44,290 15.8 10.5 18.0 12.0
M20x1.5 248 55,760 17.3 115 203 13.5
M22x1.5 303 68,120 19.5 13.0 22.5 15.0

TABLE 1B - INCH SIZES

Proof Load Length of Thread Engagement (NOTE 2)
Thread Size (NOTE 1) Compression Test Tension Test
Ibs mm Turns (NOTE 3) mm Turns (NOTE 3)
7/16 - 20 15,800 0.33 6.5 0.38 7.5
1/2 - 20 21,300 0.40 8.0 0.45 9.0
9/16 - 18 27,000 0.44 8.0 0.53 - 95
5/8 - 18 34,000 0.50 9.0 0.58 10.5
3/4-16 49,600 0.56 9.0 0.66 10.5
1-1/8 - 16 118,200 0.97 15.5 1.13 18.0

NOTE 1: Based on proof stress of 910 MPa (metric) and 133 ksi (inch).
NQTE 2: Length of thread engagement does not include nut and bolt thread chamfer.

NOTE 3: One turm = 360° rotation of the nut on the test bolt. Eliminate bolt and nut thread chamfer by counting turns from the point of initial
engagement of bolt and nut threads.
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

METALLURGICAL AND MECHANICAL REQUIREMENTS FOR WHEEL
NUTS
GM6215M

COMPRESSION TEST

A. CONICAL
BASE NUT

B. CONICAL CAPPED NUT
MAY BE NECESSARY
TO REMOVE CAP

C. FLANGE NUT

TENSION TEST
D. CONICAL SOLID NUT

>
]

(B max + 0.75 mm)

vy — v

LENGTH OF THREAD ENGAGEMENT (TABLE 1A or 1B)
+0.50
-0.00

+0.50 mm (.020 in.)
(MINIMUM MAJOR DIAMETER OF NUT THREAD) ~0.00 mm (.00 in.)

6215-001(9/89)

FIGURE 1 - PROOF LOAD TEST SETUP

4.1.2 A load not less than the specified proof load (Table 1A
or 1B) shall be applied to the nut in an axial direction without
failure of the threads or flange. Speed of loading as determined
by a free running crosshead shall not exceed 25 mm/min. The
nut shall be removable from the bolt or mandrel by fingers
after the load is released. Occasionally, it may be necessary to
use a wrench or other mechanical assist to start the nut in
motion. This is permissible providing the nut is removable by
fingers following an initial mechanical assist of not more than
one-half turn of the nut.

4.1.3 If the threads of the bolt or mandrel are damaged dur-
ing the test, the test shall be discarded.

4.1.4 The threaded mandrel shall be used for referee pur-
poses. Threads shall conform to ANSI standards for Class 6h
(metric) or 3A (inch), except that the major diameter shall be
the minimum major diameter with a plus tolerance of 0.25
times the major diameter tolerance. Hardness shall be HRC45
minimum,

4.2 HARDNESS. Hardness shall be determined at the bear-
ing surface as shown in Figure 2 (Referee Method) or on a
wrench face one-third of the distance from a comer to the cen-
ter of the wrench face. Plating, coating or surface irregularities
shall be removed from the test area prior to the hardness mea-
surement. Test method shall be in accordance with SAE J417.

LOCATION OF HARDNESS
MEASUREMENT

GRIND THIS SURFACE
IF NECESSARY

6215-002(9/89)

FIGURE 2 - SETUP FOR MEASURING NUT
BEARING SURFACE HARDNESS

5 MARKING.

3.1 Manufacturers identification shall be stamped onto the
nut.

5.2 Marking location is shown on each nut drawing.
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