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4. DYNAMIC CORNERING FATIGUE TEST (FOR DISC WHEELS ONLY)

The test wheels, when subject to the following test procedures, shall meet the minimum performance target specified in

Table 1.
Table 1 - Cornering fatigue test,
test load factors, sample size, and cycle requirements
Disc Wheel/Rim Description Minimum Performance Requirements
(All Mountings) Sample Sizes Reflect Same Confidence and Reliability
Rim Two Three Four Five Six Seven
Diameter Inset/Outset Accelerated Samples Samples Samples Samples Samples Samples
Material Code mm Inches Test Factor Cycle Requirements
E 16 and Lessthan | Less 1.45 57000 46000 40000 36000 33000 30000
errous Iarger“) 1016 than 4 16 34000 28000 24000 22000 20000 18000
Ferrous Al 101.6 or 4 or 1.10 113000 92000 80000 71000 65000 60000
more more 1.30 75000 62000 53000 48000 44000 40000
Aluminum 16 127 or 5or 1.35 468000 382000 331000 296000 271000 250000
more more 1.63 150000 123000 106000 95000 87000 80000
Aluminum 17.5 and Al Al 1.35 468000 382000 331000 296000 271000 250000
larger(” 1.63 150000 123000 106000 95000 87000 80000

™ Exclude 17.5 and larger with rim width of 266.7 mm (10.50 inches) and wider (wide base tire wheels).
4.1 Equipment
Use a test machine that:
a. Imparts a constapt rotating bending moment to the wheel. See Figures 1A or 1B.
b. Maintains the test load within £3%.
c. Monitors and megsures the deflection of the system.
d. Has arigid load 3rm shaft.

4.2 Procedure

a. Use a test adaptgr, studs, and lug nuts.representative of those specified for the wheel. Dimensions for the test adapter
(wheel backup dipmeter) can be foufid)in SAE J694.

b. Verify the mating|surfaces of the\adapter are free of foreign material or excessive wear.

c. Attach the wheellto a rigid.load arm shaft and test adapter.

d. Tighten the lug niits.to'the torque specified in Appendix A for the stud size and type of lug nut. Tofque shall be checked
and reset periodigally during the course of a test in order to compensate for the “wearing in” of mating surfaces.

e. Clamp the rim securely to the test device.

f.  Adjust the system so that shaft runout is not more than 0.25 mm (0.010 inch) total indicator reading at the point of
loading.
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Figure 1 - Cornering fatigue - 90-degree loading method (typical setup)
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4.3 Test Loading

a. Testload and bending moment determination: The test load is determined by Equation 1.

Test Load = L(see Figure 1A or 1B) (Eq. 1)
Moment arm

M is determined by Equation 2:
M = (L)[u(slr) + d](S) (Eq. 2)

where:

M = bending moment, N-m (Ibf-in)

u = coefficierft of friction developed between tire and road; use 0.7 for u
slr = largest $tatic loaded radius of the tires to be used on the wheel as specified by the purrent Tire and Rim
Association Yearbook or the vehicle/wheel manufacturer; mm x 102 (inches); use the vplues of sir found in

Appendix B

d = inset or outset; mm x 10 (inches) (positive for inset, negative foroutset) of the wheel; if wheel may be used as
inset or outsgt, use inset (refer to SAE J393)

S = accelerated test factor (see Table 1)
L = load rating of the wheel as specified by the wheel manufacturer; N (Ibf)
I b. For minimum performance recommendation, see Table -

c. Apply the test lofd parallel to a plane through-the ‘center of the rim as shown in Figures 1A or 1B. Load may push
against shaft or gull the shaft.

44 Test Wheels

Use only fully procesged new wheels, which are representative of wheels intended for the vehicle and ready for road use.
New wheels/rims and new related components of multi-piece rims will be used for each test.

4.5 Test Criteria/T¢st Termination

4.5.1 Ferrous Products

The wheel under tes fdered successful. The

test shall be terminated by:
e The inability of the wheel to sustain load;
o Avisually detected fatigue crack penetrating through a section.

Broken studs or other parts of the test fixture do not require test termination, but may result in damage to the wheel and test
invalidation.
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4.5.2 Aluminum Products

The wheel under test must complete the target number of test cycles prior to termination to be considered successful. The
test shall be terminated by:

e The inability of the wheel to sustain load;
e Avisually detected fatigue crack penetrating through a section;
e Avisually detected fatigue crack exceeding 10 mm in length, provided that both of the following conditions are met:

o The crack is outside of a diameter equal to the “disc flat clearance diameter” plus 15 mm (“disc flat clearance
diameter” is dimension E in SAE J694);

o The crack is pn the exterior profile of the wheel. (See Figures 2A, 2B, and 2C.)

Broken studs, or othgr parts of the test fixture, do not require test termination, but may resultyin damjage to the wheel and
test invalidation.

10mm MAX CRACK LENGTH
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5.

DYNAMIC RADIAL FATIGUE TEST, DISC WHEELS, AND DEMOUNTABLE RIMS

The test wheels, when subject to the following test procedures, shall meet the minimum performance target specified in
Table 2.

5.1

Equipment

Use a test machine that:

a. Has a driven rotatable drum, which presents a smooth surface wider than the loaded test tire section width.
b. Has a suggested drum diameter of 1707.06 mm (67.21 inches), giving 186.47 revolutions per kilometer
(300.09 revolutions per mile).
c. Impartsa consta|||t load to the wheel. This load must be perpendicular to the surface of the drum|and in line radially with
the center of the fest wheel and the center of the drum.
d. Can maintain the|test load and inflation within £3%.
e. Holds the axis of|the test wheel and the drum parallel.
Table 2 - Radial fatigue test,
test load factors, sample size, and cycle requirements
Disc Wheel/Rifn Description Minimjum Performance Requirements
(All Mountings) Sample Sizes)Reflect Same Confidence and Reliability
Rim Inset/Outset” Two Three Four Five Six Seven
Diamete Accelerated Samples Samples Samples Samples Samples Samples
Material Code mm Inches Test Factor Cycle Requirements
16 a”‘,’ 2.2 940000 765000 665000 595000 545000 500000
larger;
Ferrous 5-degree All All
9 1.8 1875000 1530000 1325000 1185000 1085000 1000000
Drop Centdgr
15, 17, 18,
20 22 24 2.0 940000 765000 665000 595000 545000 500000
g—degree Flat 1.9 1125000 920000 795000 710000 650000 600000
ase
Ferrous All All 1.8 1310000 1070000 930000 830000 760000 700000
17.5, 19.5,
22.5.24.5; 17 1600000 1300000 1125000 1010000 920000 850000
15-degree
Drop Centdr 1.6 1875000 1530000 1325000 1185000 1085000 1000000
2.8 190000 155000 135000 120000 110000 100000
Alumi 16 127 er 5or 2.6 330000 270000 235000 210000 190000 175000
uminum mofe | more 2.2 985000 805000 695000 625000 570000 525000
2.0 1875000 1530000 1325000 1185000 1085000 1000000
2.8 190000 155000 135000 120000 110000 100000
Alumi 17.5 and Al Al 2.6 330000 270000 235000 210000 190000 175000
uminum- - arger 22 985000 805000 695000 625000 570000 525000
2.0 1875000 1530000 1325000 1185000 1085000 1000000

() Offset for demountable rims.
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5.2 Procedure

Select test tires that are representative of the maximum size and type approved by the vehicle or wheel manufacturer

Use a test adapter, studs, and lug nuts (and clamps for demountable rims) that are representative of those specified for

the wheel/rim. Dimensions for the test adapter (wheel backup diameter) can be found in SAE J694.

Mount and inflate the tire to 448 kPa £ 14 kPa (65 psi £ 2 psi) for tires with usage pressure of 310 kPa (45 psi) or less.

For wheels and tires intended for use at higher pressures, use 1.2 times the usage pressure, but not less than 448 kPa

increase in inflation pressure during the test. This is normal, but it is permissible

* for the wheel under test.
b.
c.
+ 14 kPa (65 psi % 2 psi).
d.
and reset periodigs
e. There may be an
test pressure.
5.3 Radial Test Loading
a. Radial load deter

where:

R = radial loz

S = accelerated test factor (see Table 2)

L = load ratin
b. For minimum per
5.4 Test Wheels

Use only fully proces
road use. New wheel

5.5 Test Criteria/Te

5.5.1 Ferrous Prod

mination: The radial load is determined as follows in Equation 3,

=(S)L

d; N (Ibf)

g of the wheel/rim as specified by.the wheel/rim manufacturer; N (Ibf)

formance recommendation-(see Table 2)

sed new wheels/fims which are representative of wheels/rims intended for the
5/rims and new'related components of multi-piece rims will be used for each tes

st Termination

ucts

Tighten the lug nuts to the torque speC|f|ed in Append|x A for the stud size and type of Iug nut Torque shall be checked
; : : ofmating surfaces.

to adjust back to the

(Eq. 3)

vehicle and ready for
L.

The wheel under test

must complete the target number of test cycles prior to termination to be consic

test shall be terminated by:

The inability of the wheel to sustain load;

A visually detected fatigue crack penetrating through a section.

ered successful. The

Failure of the test tire, broken studs, or other parts of the test fixture do not require test termination but may result in damage

to the wheel and test

invalidation.
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