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3. DEFINITIONS
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3.1 DESIGN CRITERIA

A performance requirement consisting of a cycle requirement and multiple tests established to provide adequate
confidence that a population of wheels meets or exceeds the minimum performance requirements of this recommended
practice.
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A connection device such as a bolt, rivet, or wire spoke used to join together the individual components of the wheel

3.2 FUNCTIONAL FASTENER
assembly.
3.3 LUG NUT/BOLT

Hardware designed for securing the wheel to the vehicle.

34 MINIMUM PERFORMANCE REQUIREMENT

A wheel design that meets or exceeds the pairing of test factor and cycle requirements in Tables 1 and 2 should have

acceptable field perf
represent historical,
sample sizes less th
3.5 OFFSET

The inset, zeroset, o
3.6 WHEEL LOAL
The maximum load
vehicle static load o
intended (as determ

4. WHEEL MARKI

Wheels that comply|

ormance in its intended service. The cycle requirements associated with 7 sampl

es in Tables 1 and 2

hon-statistical, minimum performance requirements. Pairings of test factor and¢y
AN 7 represent equivalent confidence and reliability.

r outset of the wheel as defined in SAE J1982 Figure 3 (noted in_miny).

rating of the wheel as specified by the wheel manufactufter and shall be no less
f the heaviest axle (as specified by the vehicle manufacturer) of any vehicle fo
ned by the wheel manufacturer).

NGS

shall be legible and the character size shall not be less than-3.0 mm (0.12 inch).

4.1  Wheel manufg
4.2 Date of manu
indicated.

4.3 Manufacturer’
4.4 Country of ma
4.5 Rim Size Des

J rim profile).
4.6 The manufactt

pounds or kg.
47

vehicle safety

cturer’s name, trademark or symbol.

facture of the wheel, indicating the month and year, which may be either @

5 part number or code.

hufacture.

gnation-="Rim diameter, width, and rim profile (e.g., 16x7J for a 16 inch diamete

standards.

cle requirements for

than one-half of the
F which the wheel is

with this specification must be permanéntly marked with the following information. The characters

oded or specifically

I, 7 inches wide and

Hication expressed in

The symbol “DOT”, constituting a certification by the manufacturer that the rim complies with all applicable motor

Following the symbol, “DOT”, a designation which indicates the source of rim’s published nominal dimensions as follows:

“T” indicates The Tir
“E” indicates The Eu

e and Rim Association, Inc.
ropean Tyre and Rim Technical Organisation

“J” indicates Japan Automobile Tire Manufacturers Association, Inc.

“D” indicates Deutsc

he Industrie Norm

“B” indicates British Standards Institution
“S” indicates Scandinavian Tire and Rim Organization
“A” indicates Tyre and Rim Association of Australia
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4.8

4.9

"SAE J1204” may be cast in, stamped on, or labeled on wheels that conform to this specification.

If the wheel manufacturer recommends restricting wheel use with certain types of tires then the finished wheel must

be permanently marked with the restriction, for example “Not for Use with Radial Tires” (only required if tire

restriction).

5. WHEEL QUALIFICATION

When possible, test samples must pass through all of the processes to duplicate the effects and/or characteristics of the

final product.

5.1

Test Sample Selection

Test samples shall b

5.2 Sample Size f
The sample size for
fatigue test (Section
minimum cycles req
statistics with a relig
long as the minimu
requirement are sus

5.3 Retestand Ad

Changes in either,
diameter, offset, fun

For wheels that vary
For wheels that vary
bending moment an
the smallest bolt cirg
5.4 Inspection of 1

Visual inspection fo
penetrant inspection

5.5 Acceptance C

Wheels conform to t

e representative of wheels produced or to be produced.
br Tests
the Dynamic Cornering fatigue test (Section 6) are shown in Table 1 and for

7) are shown in Table 2. The sample size shown is between 27and’7 wheels
Lirements for that sample size. The cycles are based on the material fatigue cur|

the Dynamic Radial
with the appropriate
ves and use Weibull

bility of 90%, a confidence level of 50%, and a beta (slope) of 2. Any combinaiion is acceptable as

m cycles for all sample wheels are reached. Tests ran t@)and discontinued a
bensions in the Weibull analysis.

ditional Model Variation Requirements

style, diameter, material, increase in wheel |6ad rating, cross sectional dimen
ttional fasteners, or production processes which could affect wheel’s life will requi

only in finish, it is required to test the.wheel with the greatest potential for non-co

only in width and offset, it is_required to test the model variations with the ma
0 include test samples per Section 5 with the largest bolt circle and test sample
e and least number of lug(holes.

[est Samples

I crack identification shall be executed via corrected 20/20 vision without opt
for crack verification is recommended, however is not mandatory.

Fiteria

he-specification if they meet the acceptance criteria for the testing specified in Se

2X minimum cycle

Eions, maximum tire
Fe retesting.

mpliance.

thematically highest
s per Section 5 with

cal assistance. Dye

tions 4, 6, 7, and 8.

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

Wheel Type
(Material) S Minimum Cycles

Sample Size = 2 3 4 5 6 7
Ferrous 1.45 35000 30000 25000 22000 20000 18000
Aluminum Cast and 1.75 95000 75000 65000 60000 55000 50000
Forged,
Aluminum/Steel Two- 1.4 150000 120000 105000 95000 85000 80000
Piece, and Aluminum
Modular 1.2 475000 375000 325000 300000 275000 250000
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Table 2 - Test factors and minimum cycle requirements for wheels
in normal highway service - dynamic radial fatigue

Wheel Type
(Material) K Minimum Cycles

Sample Size = 2 3 4 5 6 7

Ferrous 2.0 750000 600000 525000 475000 425000 400000
1.6 1500000 1200000 1050000 950000 850000 800000

Aluminum Cast and 2.25 | 1100000 900000 775000 700000 650000 600000

Forged,

é::gn;nmés';ﬁl ,:“-Ir-]\ﬁ/(r: 18 1850000 1500000 1300000 1200000 100001 1000000

Modular

6. DYNAMIC CORNERING FATIGUE
6.1 Equipment
Use a test machine that: (see Figures 1, 2, and 3)

a. Imparts a constgnt rotating bending moment to the wheel

b. Maintains the tegt load within £3.0%

c. Monitors and mgasures the deflection of the system at the point of load application during the test

NOTE : MOMENT ARM
MAY EXTEND ABOVE
TABLE INSFEAD OF
BELOW TABLE

INSET

I T

RIM g | { ]

i -

MOMENT ARM LENGHT
762 MM (30 IN.) MIN.

TEST LOAD |

A

Figure 1 - Dynamic cornering fatigue (typical set-up)
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Figure 2 - Eccentric mass construction
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i
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Figure 3 - Rotary test
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6.2

a.

k.

6.3 Bending Moment Test Load Calculation

Procedure

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 (dry) as specified or as follows:

M12x1.25, M1241.5, M12x1.75, and 1/2-20; 115 Nm + 7 Nm
M14x1.5, M14x4, and 9/16-18; 158 Nm + 7 Nm

M16x1.5 and 5/8-18; 1778 Nm £ 7 Nm

Clamp the rim s¢curely to the test device.

Adjust the system to be within 0.25 mm (0.010 inch) total indicator readityg normal to the load arm shaft at the point of
load application.

Apply the test load parallel to the plane of the rim.
Nut torque valugs may be checked at 5000 cycles.

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. Optionally, all studs may be replaced once and the test continued.

Report data with{ the minimum amount of fields_.noted in Appendix A.

Calculate the bending moment (Forcex:Load Arm Length) to be applied to the test wheel as follows ir] Equation 1:

where:

M = W(Rp + d)S (Eq. 1)

W = 1/2 the makitwm vertical static load on the axle as specified in newtons by the trailer manpfacturer or the load
rating of thewheetasspecifred Iuy the-wheetmmanufactarer:

R = Static loaded radius (SLR) of the largest tire specified by the trailer and/or wheel manufacturer. If the SLR is not
specified use the formula listed below:

SLR=0.50xDr +0.85xH
SLR = Tire Static Loaded Radius
Dr = Nominal Rim Diameter in inches, needs to be converted to m for use in formula

H = TRA Design Tire Section Height
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M = Bending moment
Nmp = Coefficient of friction developed between the tire and the road; use n = 0.7
d = The inset or outset of the wheel mm: Use positive sign for inset and negative sign for outset

S = Load Factor (see Table 1)

6.4 Test Termination/Suspension

6.4.1 Test Termination

Test Suspension - T
cycle requirement, ohe can use the data in Weibull analysis as a suspended test.

Terminate the test when any of the following conditions occur.

7.

7.1

Wheel exceeds the initial deflection at point of load application by 20%.

A visually detecfed crack penetrating through a section of the wheel in the base metal or propag

t twice the minimum

ation of any existing

fracture/crack rgsulting in a fatigue crack penetrating through any section ofithe wheel at the migpimum cycles for the

sample size used specified as in Table 1. Inspection should be done at the.minimum cycles for t
in Table 1. Cracking in the wheel finish alone shall not be the basis for finding a test termination.

One or more lug nuts loosening to less than 60% of the initial torque at the minimum cycles for t
as specified in Table 1. If loosening is due to broken wheel bolts) studs, or nuts (see 6.4.1e). |
done at the minimum cycles for the sample size used as specified in Table 1.

Break or crack of a functional fastener.

Broken lug bolts|or other parts of the test fixture do-not require test termination but may result in ¢
and test invalidation. Broken lug bolts shall not.be replaced more than once per test. All bolts sho
bolts are replacqd. If necessary the test shall be terminated and the wheel retested or replaced an

DYNAMIC RADIAL FATIGUE

Equipment

Use a test machine {hat (see Figure4):

a.

b.

Has a suggested drum diameter of 1707 mm — 187 revolutions per km (67.23 inches — 300 revolu

ne sample size used

e sample size used
hspection should be

amage to the wheel
ild be replaced if lug
d retested.

ions per mile)

bn width

Has a driven rotftable drum which presents a smooth surface wider than the loaded test tire secti

Imparts a constant load to the test wheel and tire normal to the surface of the drum and in line radially with the center

of the test wheel and drum
Can maintain the test load within +3.0%

The rotational axis of the test wheel and drum are parallel.
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7.2

TIRE

WHEEL

RADIAL LOAD F=

Figure 4 - Radial fatigue (typical set-up)

Procedure

Use only fully pocessed new wheels, which are representative of wheels intended for the vehicle and ready for road
use.

Select test tires [hat are representative of the maximum size and type approved by the vehicle orfwheel manufacturer
for the wheel ungler test.

Use a test adapfer, studs, and nuts that areg representative of those specified for the wheel.

Table 6 - Test inflation pressures

Usage\Tire Usage Tire Test Pressure Test Pressure
Pressure Pressure 120 kPa 13 psi
kPa psi kPa psi
Up to 280 Up to 40 450 65
280-410 41- 60 550 80
420-550 61- 80 690 100
560-690 81-100 900 130

Inflate tires per Table 6. 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.

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

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.

Report data with the minimum amount of fields noted in Appendix B.
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