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SAE J2283 Mechanical and Material Requirements for One Piece Wheel Nuts

SAE J2530 Aftermarket Wheels - Passenger Cars and Light Truck - Performance Requirements and Test Procedures
SAE J3204 Aftermarket Composite Wheels Made of Matrix Material and Fiber Reinforcement Intended for

Normal Highway Use - Test Procedures and Performance Requirements
3. TEST PROCEDURES
3.1 Wheels for Test

Use only fully processed wheels including all coatings representative of production parts intended for the vehicle.

3.2 Test Equipment
See Figure 1.
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Figure 1 - Test equipment and nomenclature

The test equipment 1
will provide a harde
wheel. The punch af
seat of a wheel is log

hust be capable of supporting the complete wheel mounting area with a rigid flat su
ned (Rc 45 min) punch with_a-contact surface shape representative of the faste
plies a measured axial foree\(F) (non-rotational) perpendicular to the supporting s
ded at a time. In addition to-the loading mechanism, devices to measure punch tra

face. The equipment
ner specified for the
urface. Only one nut
vel (H) are required.

3.3 Deformation Tlest

3.3.1 Test Method

a. Insert the test wheel in theloading device and align the punch with the nut seat.

b. Apply a load (Fo) to'the nut seat and measure the nut seat height (Ho).

c. Apply aload (F) and hold for 15 seconds.

d. Reduce the load to (Fo) and measure the nut seat height (H1).

e. Repeat steps c. and d. five times and measure the nut seat height (Hn) at Fo load each time.
f. Repeat steps a. through e. on each nut seat of the wheel.

The initial force (Fo) and final force (F) for some fastener sizes are shown in Table 1. For sizes not shown or for evaluation
of new finishes, materials, or systems, the fastener shall be tightened using the procedure defined in SAE J2316 and the
maximum force value obtained for five sample initial tightenings to the minimum ultimate torque (refer to Table 1 of
SAE J2316) should be used as F and 0.6 times F should be used for Fo. The values for the test should be for the largest
fastener used with the wheel.


https://saenorm.com/api/?name=1395f0640e441430dfc737208fef0001

SAE INTERNATI

ONAL J2315™ JUL2021

Page 3 of 6

3.3.2 Performanc¢ Requirements

a. The nut seat hei

b. The fifth nut sea} height change (Ho-H5) shall not exceed 0.80 mm.

3.4 Yield Strength
3.4.1 Test Method
a. Inserta new tes
b. Apply the load tq
c. Record the max
d. Repeatteston g
Two or more new wk
34.2
The maximum load

sizes not shown, thg
Table 3 should be ug

Performance¢ Requirements

Table 1 - Deformation test force

Fastener
Fastener Size  Fo("” (kN) F® (kN) Torque Value (Nm)

M10 x 1.25 9.8 16.4 60
M12 x 1.25 18.7 31.1 110

M12x 1.5

1/2—20

M14 x 1.5 18.7 311 190

M14 x 2.0

9/16—18

™) Fois 0.6 times the maximum force at recommended torque.

S Fisthe maximunT load obtamed atthe torque vatute. ]

ght change (Ho-H1) after the first cycle shall not exceed 0.6 mm.

Test

wheel on the loading device and align the puneh with the nut seat.
the individual nut seat until 2x (maximum te€nsion) or visible collapse.
mum load prior to collapse.

Il nut seat positions, using non-adjacent nut seats.

eels will be required to completely evaluate all nut seat positions.

brior to collapse shall exceed the values in Table 2 for the largest fastener used
system torqueltension test should be performed and the initial tension value for
ed.

Table 2 - Minimum load at elastic limit

Eastener Size. lLoad (I(N)
M12 x 1.25 35
M12x 1.5

1/2—20
M14 x 1.5 44
M14x 2.0

9/16-18

with the wheel. For
the torques listed in
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3.5 Bearing Surface Recommendation

Table 3 - Torque values

Fastener Size Maximum Torque (Nm)

M10x1.25 60

M12 x 1.25 140
M12x 1.5
1/2—20

M14 x 1.5 190
M14 x 2.0
9/16—18

The repeatability ofi

recommendation us
criterion. At the critiG
the nut seat materig
note that stud tensio,

Iface area

gue

mean radiTs ofinut seat

al value, the sum of the applied stresses from the stud tension and nut torque eq
|. The applied stresses are a conservative approximation for the principal stress
h creates a compressive stress on the nut seat. See Figure 2.

Bearing Surface
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Figure 2 - Nut seat bearing surface and mean radius

Bs'=[Ts+ (Tq/R)]/Y

he yield strength test and deformation test is best when the following criteria is,met or exceeded. This
s the applied stresses to predict yielding at a critical value given by the maximum ghear stress (Tresca)

als the yield point of
es. It is important to

(Eq. 1)

where:
Bs = bearing su
Ts = bolt tensio
Tq = applied ton
R =
Y =

yield strength of the wheel material

Tables 4 and 5 give example values of Bs for typical assumed properties. Use Equation 1 to calculate bearing surface areas
for wheels made from materials with other properties.
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