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Table 1 - Test factors and minimum cycle requirements for wheels
in normal highway service - dynamic cornering fatigue

Wheel Type “S” “S” Minimum
(Material) Front Rear Cycles
Ferrous All 1.6 1.45 18000
golq F(?)rmed Aluminum 5000 1.80 155 50000
eries
Aluminum Cast and Forged 2.0 1.75 50000
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Table 2 - Test factors and minimum cycle requirements for wheels
in normal highway service - dynamic radial fatigue

Wheel Type ‘K” ‘K” Minimum
(Material) Front Rear Cycles

Ferrous All 2.25 2.0 400000
Aluminum All 2.5 2.25 600000
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Table 3 - Factors and minimum cycle requirements for temporary
use wheels - dynamic cornering fatigue

Wheel Type “S” “S” Minimum
(Material) Front Rear Cycles
Ferrous All 1.6 1.45 9000
Colc_:i F(?)rmed Aluminum 5000 18 155 25000
Series
Aluminum Cast and Forged 2.0 1.75 25000

() With 3% or less magnesium content.

Table 4 - Factors and minimum cycle requirements for temporary
use wheels - dynamic radial fatigue

3. DEFINITIONS
3.1 NORMAL HIGH

A wheel intended for
speed or distance tra

3.2 TEMPORARY

A wheel intended for
apply.

4. DYNAMIC CORN

4.1 Equipment

Use a test machine that: (see Figures 1 and2)

a. Imparts a consta
b. Maintains the tes

c. Monitors and me

Wheel Type “‘K” “‘K” Minimum

(Material) Front Rear Cycles

Ferrous All 1.65 1.45 400000
Aluminum All 1.80 1.60 600000

HWAY USE

sustained, all position, use on a motor vehicle on improved surfaces with no spgcial restrictions as to
veled.

USE

“temporary use” only as a spare for the:life of an original tire. Special speed [restrictions may also

ERING FATIGUE

nt rotating bending'moment to the wheel.

b load within £2.5%.

—F

sures.the deflection of the system at the point of load application during the tes
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Figure 1 - Dynamic cornering fatigue (typical set-up)
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Figure 2 - Eccentric mass construction
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4.2 Procedure

a.

k.

Use only fully processed new wheels, which are representative of wheels intended for the vehicle and ready for road
use. Separate wheels are to be used for each test.

Use a test adapter, studs, and nuts representative of those specified for the wheel.

Verify the mating surfaces of the wheel and adapter are free of foreign material or excessive wear (wear plate optional).

Attach a rigid load arm shaft and test adapter to the wheel mounting surface.

Tighten the nuts as specified or as follows:

M12x1.25, M12x
M14x1.5, M14x2
Clamp the rim se

Adjust the syste
application.

Apply the test loa
Retightening allo

Broken studs or ¢
test invalidation.

Report data with

4.3 Bending Mome

SVt 2x 75 amd112x26
and 9/16x18 140 N'-m 7 N'm
curely to the test device.

m to be within 0.25 mm total indicator reading normal to the-load arm shaft

d parallel to the plane of the rim.
ved only when specified by wheel or vehicle mangfacturer.

ther parts of the test fixture do not require testdermination but may result in dan
Dptionally, all studs may be replaced and the'test continued.

the minimum number of fields noted in“\Appendix A.

nt Test Load Calculation

Calculate the bending moment (Force x Load Arm Length) to be applied to the test wheel as follows i

where:

M = bending mor

Use M(front) or M(rez

and

M = W(Ru +d)S

nent in N«m

r). whichever is greater as determined by Equations 2 and 3:

at the point of load

age to the wheel and

nh Equation 1:

(Eq. 1)

where:

M(front) = W(front)(Ru + d)S(front)

M(rear) = W(rear)(Ru + d)S(rear)

(Eq. 2)

(Eq. 3)

W = 1/2 of the maximum vertical static load on the axle as specified in newtons by the vehicle manufacturer or the load
rating of the wheel as specified by the wheel manufacturer; W(front), W(rear)

R = static-loaded radius (SLR) of the largest tire specified by the vehicle manufacturer and/or wheel manufacturer; if
the SLR is not specified, use the formula listed below: R= (Dr/2) + 0.77((Tire width (mm) x Tire section height ratio) -
17.5) +17.5 (mm)
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u = coefficient of fi

riction developed between the tire and the road; use u=0.7

d = the inset or outset of the wheel in millimeters; use positive sign for inset and negative sign for outset

S = load factor—see Tables 1 or 3; S(front), S(rear)

W(front) = 1/2 of the maximum static load on the front axle or the load rating of the wheel in newtons

W(rear) = 1/2 of the maximum static load on the rear axle in newtons

Dr = nominal rim diameter in inches; needs to be converted to millimeters for use in formula

4.4 Test Terminatio

n/Suspension

44,1 Test Terming

Terminate the test wh

a. Wheel exceeds t
b.
fracture/crack re
requirement.
c. Cracking in the w

442 Test Suspen
Test can be suspend
5. DYNAMIC RADIA

5.1 Equipment

Use a test machine that: (see Figure 3)

tion

ne initial deflection at point of load application by 20%.

A visually detected crack penetrating through a section of the wheel in the base metal or propa
sulting in a fatigue crack penetrating through any section of the wheel at
heel finish alone shall not be the basis for finding aitest termination.
5ion

ed at 2x minimum cycle requirement.

AL FATIGUE

en any of the following conditions occur.

Has a driven rotatable drum whichpresents a smooth surface wider than the loaded test tire secf]

drum diameter.of 1707 mm — 187 revolutions per kilometer (67.23 inches — 300

pjation of any existing
the minimum cycle

on width.

revolutions per mile).

nt load to-the test wheel and tire normal to the surface of the drum and in line radially with the center

And.drum.

a.
b. Has a suggested
c. Imparts a consta
of the test wheel
d. Can maintain the
e. The rotational axi

4 i "I ] O F0L
st 10al withimr ££.07o.

s of the test wheel and drum are parallel.
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TIRE

WHEEL

RADIAL

LOAD Fr

5.2 Procedure

a. Use only fully prg
use. Separate wh

b. Select test tires t
for the wheel und

c. Use a test adaptér, studs, and nuts that arerepresentative of those specified for the wheel.

d. Mount and inflate
For wheels and ti
+ 14 kPa (65 psi
e. Tighten the nuts

M12x1.25, M12x

Figure 3 - Radial fatigue (typical set-up)

cessed new wheels, which are representative of wheels intended for the vehig
eels are to be used for each test.

hat are representative of the maximum size and type approved by the vehicle o
er test.

the tire to 448 kPa 314 kPa (65 psi + 2 psi) for tires with usage pressure of 31
res intended for use_at higher pressures, use 1.2 times the usage pressure, but
t 2 psi).

bs specified 0r as follows:

5, M¥2x1.75, and 1/2x20 115 N-m =7 N-m

le and ready for road

I wheel manufacturer

kPa (45 psi) or less.
not less than 448 kPa

M14x1.5, M14x2

and 9/16x18 1A0N-m+7ZN-m

f. There may be an increase in inflation pressure during the test. This is normal, but it is permissible to adjust back to the

test pressure.

g. Use caution as the test tires are severely overloaded and may fail.

h. Failure of the test tire or other parts of the test fixture does not require test termination, but may result in damage to the
wheel and test invalidation. Optionally, the tire may be replaced and the test continued.

i. Report data with

the minimum number of fields noted in Appendix B.
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5.3 Radial Test Load Calculation
The radial load to be applied to the wheel shall be determined as follows in Equation 4:
F=WK (Eq.4)
where:
F = radial load (N)
Use F(front) or F(rear), whichever is greater as determined by Equations 5 and 6:
F(front) = W(front)*K(front) (Eq. 5)
where:
W(front) = 1/2 of fhe maximum static load (N) on the front axle or the load rating of the wihe€él as $pecified
K(front) = load fagtor (front); see Tables 2 or 4
F(rear) = W(rear)*K(rear) (Eq. 6)

where:
W(rear) = 1/2 of {

K(rear) = load fad

he maximum static load (N) on the rear axle

tor (rear); see Tables 2 or 4

5.4 Test Terminatipn/Suspension

541 Terminate th

a. Inability of the wh

b test when any of the following cenditions occur:

eel to sustain the test load-

b. A visually detect¢d crack penetrating through a section of the wheel in the base metal or propa

fracture/crack re
requirement.
c. Cracking in the w

5.4.2 Test Suspen

Sulting in a fatigue™crack penetrating through any section of the wheel at

heel coating.alone shall not be the basis for finding a test termination.

Bion

Test can be suspend

pation of any existing
the minimum cycle

ed-at 2x minimum cycle requirement.

5.5 Acceptance Criteria

The wheel conforms to this test if all elements in Sections 4 and 5 are met, and the B10C50 of cycles at test termination
meet or exceed the minimum cycle requirement noted in Tables 1 through 4.
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