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Scope—This SAE Recommended Practice provides minimum performance requiremen
procedures ffor nut seat system strength of wheels intended for normal highway use oF pass
trucks, (except dual wheels, which are covered by SAE J1965) and multipurpose passenger v
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in design and validation of wheel attachments for each specific vehicle. Thefindividual compd
evaluated p¢r the SAE standards referenced.
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4.1
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FIGURE 1—DEFINITIONS
Ultimate Styength—Maximum-values of bolt tension and tightening torque achieved when tig
(bolt break gr wheel nut,seat yield where torque and tension no longer increase during tightening).
Test Procedqures—=Iwo0 system tests are specified: Torque-Tension/New, which evaluates
installation whenall components are new, and Torque-Tension/Reuse, which evaluatg
reinstallation) ofthe components in service.

Although a wheel attachment consists of multiple fasteners, the torque-tension tests in this document shall be
conducted with only one fastener at a time.

Test Components—Fully processed (including finish) wheels or wheel discs, wheel bolts, and wheel nuts
representative of production parts intended for the vehicle. For systems where wheel nuts are tightened onto
serrated shank wheel bolts (bolt and nut system), hexagon head test bolts may be used in place of the wheel
bolts, but they must be the same thread size and finish with similar hardness as the wheel bolts. For systems
where wheel bolts are tightened directly against the wheel and into a tapped hole in the hub or axle (bolt and
tapped hole system), special test blocks may be used in place of the hub or axle, but they must be the same
thread size, length of thread, material, and finish as the hub or axle tapped hole. All components shall be new

(unused) for

each test sample.
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4.2 Test Equipment
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4.3

4.4

TENSION MEASURING DEVICE—Must be capable of measuring axial tension induced in the wheel bolt as it is

tightened.

Accuracy shall be 5% of tension reading.

TORQUE MEASURING DEVICE—Must be capable of measuring torque applied to the wheel nut (or wheel bolt on
a tapped hole system) as it is tightened. Accuracy shall be +5% of torque reading.

TeST SOCKET—Socket shall not contact the wheel nut seat or the threaded end of the wheel bolt at any time

during the

SUPPORT [P+A
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Tighten the
Test Torque

Measure tor

Completely

test.

ickness of the support plate and tension measuring device shall allow sufficient
nt between the wheel bolt and wheel nut when tightened.

5 DEVICE—Must be capable of tightening to the Ultimate Torque of the edmpone
nded tightening speed shall not exceed 20 rpm at 50 Nm and aboye“and shal
hpplied torque versus nut rotation recorded continuously duringctightening, shall
tuation).

5ion/New—Using all new components, insert the wheel folt (or the tapped block i
into the tension measuring device and secure such.that it cannot rotate during t

the mating thread.

wvheel nut (or wheel bolt if bolt and tapped hole system) continuously until failure (
nger increases during tightening) or to 150% of Minimum Ultimate Torque specifi

rque and tension continuously during tightening (dynamic torque and tension).

pmponents (wheel nut seat, wheel bolt, and wheel nut) and repeat previous proce

ion/Reuse—Install new test components as described in 4.3.

fastener continuously at a speed not to exceed 10 rpm (in order to minimize hea
specified in fable 1.

lobsen the fastener and retighten the same components to the Test Torqy

2| nut seat being
length of thread

nts being tested.
be chatter free
hot exhibit cyclic

bolt and tapped
ghtening. Place

sc against the support plate and engage the wheél nut (or wheel bolt if bolt and tapped hole

polt break or bolt
bd in Table 1.

jure for a total of

1t buildup) to the

ue and-tension continuously during tightening. Record bolt tension at the Test Tgrque.

e as described

previously.
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30 s between cycles to minimize heat buildup which may affect test results.

e a minimum of

Install new components (wheel nut seat, wheel bolt, and wheel nut) and repeat previous procedure for a total of
five samples.
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5.2

Performance Requirements—The wheels, wheel bolts, and wheel nuts, when tested according to the
procedures described in Section 4, shall meet the following minimum performance requirements:

Torque-Tension/New—When tightened to the Test Torque, the average and average minus 3 standard
deviations of bolt tension shall not be less than the corresponding Minimum Tension values established by the
vehicle manufacturer. Minimum tension requirements vary depending on many variables
mass, tire static loaded radius, wheel attachment configuration (number and size of fasteners and bolt circle
diameter). The torque tension relationship is dependent on configuration, material, and finish of the fasteners
and wheel nut seat. Any change to these variables will affect minimum tension achieved at the Test Torque.

such as vehicle

Ultimate Torque for each sample shall not be less than the maximum installation torque specification for the

nnnnnnnn L1l ta T [N h 1200

of the maximum

vehicle appl
service torq
Ultimate To
specification

The bolt and

Torque-Ten
than 60% of

The bolt and

The nut (or bolt if tapped hole system) shall be removable by-hand at completion of test (after

been releass

aHon-betgtested-and-the-average-YimateTorgueshalnotbetessthan126%
e specification for that vehicle. If the vehicle torque specifications are not knoy
gue values shown in Table 1 should be used in place of the maximam-in
and the maximum service torque specification.

nut threads shall not strip.

sion/Reuse—Average bolt tension at the Test Torque achieved (in cycles 2 to 10
the average tension achieved in cycle 1 (first tightening with-new components).

nut threads shall not strip.

2d).

TABLE 1—TORQUE-TENSION TEST PARAMETERS®

Test Torque Minimum Ultimate
Thread Size Nm Torque® Nm
M10 x 1.25 50 60
M12 x.1.25 110 140
M12 x 1.5 110 140
M14 x 1.5 140 190
1/2-20 110 140
9/16-18 140 190

1. Tabulated values pertain to conical and spherical nut seat
configurations. Other configurations, such as flanged or
captive washer bearing surfaces, may require other values.

n, the Minimum
Stallation torque

shall not be less

bolt tension has

2.  Maximum installation torque specification for the vehicle

application being tested. If the specification is not known,
use the values shown in the table.

PREPARED BY THE SAE NUT SEAT TEST TASK FORCE
OF THE SAE WHEEL STANDARDS COMMITTEE
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