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WHEElS/RIM5-TRUCK5-TEST PROCEDURES
AND PERFORMANCE REQUIREMENTS-SAE J267a SAE Recommended Practice

Report of Wheel Cominittee approved September 1971 ·and last revised September 1973.

FIG. I-CORNERING FATIGUE. 40 DEG LOADING METHOD

1. Scope--This SAE Recommended. Practice provides uniform lab·
oratory procedures for fatigue testing certain production disc wheels,
spoke wheels. and demountable rims intended for normal highway use
on trucks, buses, truck· trailers, and mUltipurpose passenger vehicles.
Standardized fatigue tests are yet to be developed for wheels/rims not
covered in this recommended practice..

2. Definitions-A detailed listing of basic nomenclature is contained
in SAE J393.

J. Test Procedures
3.1 Wheels/Rims for Test-Use only fully processed wheels/rims

which are representative of production parts intended for the Vehicle.
New separate wheels/rims and new related components of multipiece
rims will be used for each test.

3.2 Disc Wheel Dynamic COrnering Fatigue Test-The dynamic
cornering fatigue test must be conducted by one of the follOWing
alternate methods as specified by the wheel manufacturer. NOTE: Both
test methods have been proved valid; however, there is not necessarily
a correlation between the two tests in number of cycles and/or load.

3.2.1 CORNERING FATIGUE-40 DEG LOADING M1'THOD (ALTERNATE 1)
3.2.1.1 Equipment-The test machine shall be one With a means to

impart a constant rotating bending moment and axial load to the
wheel. (See Fig. 1.)

3.2.1.2 Procedure-The rim shall be clamped securely to the test
device. A rigid load arm shaft with a test adaptor with a mounting
surface representative of production hubs shall be attached to the
mounting surface of the wheel, using studs and nuts representative of
those specified for the wheel. These wheel nuts shall be torqued to
the torque limits specified in Table A-I of the AppendiX for the stud
size and type of nut. The mating surfaces of the test adaptor and wheel
shall be free of excessive buildup of paint, dirt, or foreign material.

where:

..

Disc Wheel Desciipilci" Performonce
ite'lulrements

Bolt Circle Rim DIII(s) Accel- Min
Mllterllli Olfs.1 erllted· C:ycle

. . Tost Life ..In mm In mm Flletor
--- ------
ferrous L"ess than Less than 16 and 406 and NA 1.6 20,000

11.25 285.75 greater greater
FerrousCl 8.75 222.25 15 380 NA 1.6 20,000
ferrous less· than Less thon less than Less thon 'NA· -b . ..:...b-··

11.25 285.75 . 15 380
(except (except
8.75 222.25
bolt circle bolt circle ..
x 15 diD x 380 diD
as noted CIs noted
above) above}

Ferrous 11.25 285.75 NA NA NA 1.9 . 30,000
and ond ..
greater greater

The final clamped position of the wheel without load shall not .exceed ,.
an eccentricity of 0.010 in (0.254 mm) total indicator reading. normal
to the point of loading. The load systent shall maintain the specified
load Within :t 3%. The nominal angle of the teSt load resultant will be f

40 deg from a plane through the center of the ritp. as Shown in Fig. 1.
3.2.1.3 Test Load and Moment Arm Determination-The test load

and moment arm are determined as follows:
D=LXK

where:

TABLE I-TEST LOAD FACTORS AND CYCLE REQUIREMENTS
FOR CORNERING FATIGUE TEST,'ALTElNAT,.E i

NA-Nat applicoble.
aWheeli used for low platform troilers.
bUse 90 deg 100ding method, paragraph 3.2.2.

D=diagonal test load resultant. Ib force (N)
L "'" load rating of the wheel as specified by the wheel

manufacturer. Ib force (N) .
K=accelerated test' factor

Moment arm=slr tan 40 deg+ d

slr=static loaded radius of the' largest tire to be used on
the wheel as specified by the vehicle ·or wheel manu'
facturer. in (mm): Refer to Table A-2 6f. the Ap·
pendix for static Ipade<i radius.·' " '.

tan 40 deg= tangent of 40 deg = 0.84 . . ,
d=offset of wheel, in (mm).See Fig. 3 in sAE J393 to

determine if d is positive or~egative,lf wheel may
be used' as both a positive or negative offset, use
positive offset.. . , ". . ." , . '

3.2.1.4 Test Load Factors and Cycle Requirements':"'See Table I.
3.2.2 CORNERING FATIGUE-90 DEG. LOADING METHOD .. U\LTERNATE·2)·.

3.2.2.1 Equipment-The test machine shall be one with a nieans to
,impart a constant rotating bending moment to the whee,l.. (See Fig. 2,)

3.2.2.2 Procedure-The rim shall be ~lamped securely to the' fest
device. A rigid load arm 'spaft with a test adap·tor·\vith a mounting.
surface representative of production hubs shall be. a~tached to the:
mounting surface of the wheel, using studs and nuts representative· of '
those specified for the wheel. Thc;se wheel. nuts shall pe torqued. to the .
torque limits specified in Table A-I of. the Appen,dix for the stud size·
and the type of nut. The mating surfaces' of the. test adaptor andwhe~l .
shall be free of excessive buildup pf paint, dirt, or fordgn m,atter. The
final clamped positiopof the wheel without'load should notexceeda?
eccentricity of MIO in '(0.254 nim) total indicator reading normal to the

MA

RIM ~

"r-j---+-+---

DIAMETER PER
SAE-J6940

MOMENT ARM IS DETERMINED
AS FOLLOWS:

MA = sar x TAN 40° +d
WHERE

MA = MOMENT ARM IN (mm)
sir = TIRE STATIC LOADED

RADIUS IN (mm)
d = WHEEL DISH,IN (mm)
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2 ."."',' ~.:"-. '..,.,' WHEELS/RIMS-TRUCKS-TEST PROCEDURES AND PERFORMANCE REQUIREMENTS

htfo,lftahCe
Req~ltellioni•.

Ofhe. Acce'- Min
&ta.ed Cycle

'In
Tell Life

mm Foc'o,.

Leu Lesi l.60 18,000,
thon ,rhon
4 101.6

Less Lell 1.33 30.000
'hlln tho II
4 101.6

4 101.6 1.10 60,000
0' 0'
more mOte

Any Any 1.35 250.000
olllM ollIe'

TA8LE 2....TUT LOAD FACTORS AND CYCLE REQUIREMENTS
FOR CORNERING FATIGUE TEST, ALTERNATE 2

,-

Diu Wheel Deicrlptlon

81111
Rim Dla(l)

CI,c1e
10\ mm

Any bolt '13,14,1-5 330,356.
circle 381

Any bolt 160nd 406' ond
clrtlo 10,go'0 10rge,O

Any boli Any Any
ci,cle dituneterO dlom,ere,o

"

McUetlol

ferrous

AluminulII TO hole Any Any
11.25 in diolllo'e' diameter
(2$5.75 111m)
and lo,ge'

"exclude 17.5 in (444.5 mill) diollle,er and larger with ,il'll Width of 10.50 In (266,7 nun) ond
Wide, (Wide-bose truck-bu. wheel.). .

Ferroul

Ferrous

MOMENT
ARM

30 (76~)

r
....' .,.tEST, "Y"

LOAD. ,
J • I.

..

l~?e~~~..........-=.-L

L:~~- -+-----.•,.l.l-·~

I......· _~_OIAMETER PER__......"'i
SAE~J6940

NOTE: OIMEiIlslONS ARE IN (min)

FIG; ~:"'CORNERING PATIGUE, 90 DEG LOADING METHOD

shaft axis at the point of loading. The load system shall maintain the
specified load within :3%. The application of the test load will be
paralld to a plane through the center 6f the tim as sholvn in Fig, 2.

3.2.2.8 Test Load and Bending Moment Determination-The test
load is determined by:'

". ,". . M '
Test load i!o M ..... ...•. (See Fig. 2)
'.. 'oment arm

Mis determined by the formula~

M', L (shY.p..· T dl Y,
, ......., ..... (...)

12

the wheel/rim manufacture for the Wheel/rim under test. For disc
wheels. the test adaptor shall be representative of production hubs
'using studs and nuts representatiVe of those specified for the Wheel.
For demountable rims. the test adaptor shall be representative of
production spoke Wheels using studs, nuts, and clamps representative
of those specified for the rim. The wheel nuts shall be torqued t6 the
torque limits specified in Table A-I of the AppendiX for stud size and
type of nut used. The test load and the inflation pressure are based on
Ivheel/rim ratings. Test inflation pressure should be selected in ac·
cordance with the following table:

.,

Tire P,euu,e a' Ulalle Load Tell Pteuu,e

pll .1'0 pil kPo

Up to 45 Up to 310 65 450
046 to 65 320 to 0450 80 1150
66 to 85 460 to 580 100 690
86 to 105 590 to 720 130 900

i06'o 120 730 to 830 145 1000

.. .

where:
M"" betiding moment, Ibf·Et (N :m)
L ... load rating of the wheel as specified by the wheel manu-

,. ". . facturer.,1b force (N)·. '
'sIr ... static loaded radius of the largest tire to be used on the

wheel as specified by the vehiCle ot wheel manufacturer,
in (mm x 12xlO-Il). Refer to Table A-I! of the Appendix
for static loaded 'radius

'. # ... coefficief\t of friction developed between tire and road (0.7)
. 'd"'~lfset otwheel, inches (mili x)2 x 10-4). Refer to Table A-2
• . .',' o~ the Appendix for static loaded radius. See Fig. 3 in SAE

J898' to determine if. d is positive or negative. If wheel may
be used as both a positive or 'negative offset. use pOSitive
offset

'Ki,;,accelerated test factor. '
8.2.2.4. Test Loa{fattoTs and C'Ytle R,equjreme~ts-see Table 2.

3.2.3 FAILUREDEl'INITION' ,
(a) Inabililyof wheel to sustain load. '. .
(b) AVisual1y detected fatiguecrackpenetrating through a section.
8:.~Di,sc Whee~' ,and D~ountable Rim Dynamic Radial FatigUe

Test '. .. - .
3.3:lEQOIPMENt:"'The t~st machine shall be one with a driven. rota­

table drum which presents a smooth surface wideithan the loaded test
tire:sectibn'widt4: Th~' sugges'ted dilimeter of the drum is 67.28 in
(I10.'Mmm).\\ihi~hresults.in 30.0 revolutions/mile (187.5 revolutions/
km): The' test wlteel (Single' applicationj and tire. fixture must provide
loading ".normal' to the sutface oUhe drutn and in line radialiy with
the ,i:.e~ter :o.f '{!ie te~t wMel;iild the drum. The axes of the' drum and
the test wheel must'lif parallel. ' . . .-

8.8,2'.~~OCEDUJ\!.1":1'ires sel~cted tor this _t.est shallbe representative ot
a siz~ an~' c<?;nsttuctj~ii approv~d ~y ~lle ~ire and Rim Association and

The selected test inflation pressure and load shall both be maintained
within :t 8'70.

8.8.3 RADIAL LOAD D.ETERMINATloN~The radial load is determined as
follows:

R ... LK
where:

R ... radial load, Ib force (N)
Lcoload rating of the wheel/rim as specified by the wheel/rim

manufacturer. Ib force (N)
K... accelerated test factor

8.8.4 TEST LOAD FACTrlll.S AND CYCLE REQUIREMENTs-See Table 8.

3.3.5 FAILURE DEFINitiON
(a) Inability of,wheel/rim to sustain load. . .
(b) A Visually detected fatigue crack penetrating through' a section.

8.4 Spoke Wheel Dynamic COrnering Fatigue Test
8.4.1 EQOIPMENT-The test inachine shall be one with a means to

impart a constant rotating bending moment to the wheel. (See Fig. 8.)
8.4.2 PROCEDURE-The wheel shall be clamped securely to the test

device using studs and/or bolts and nutS representative of those speci­
fied for the wheel assembly. The rim clamp nuts shall be torqued to
the torque limits specified in Table A·I of the Appendix for the stud
or bolt size listed for spoke wheels. The mating surfaces of the test
adaptor and wheel shaH be free of excessive buildUp of paint, dirt,
or forign material. A rigid'load arm shaft With a test hub adaptor
shall be attached to the hub of the wheel. The final damped position
of the wheel without load shall not exceed an eccentricity of 0.010 in
(0.254 mm) total indicator reading normal to the shaft axis at the
point of loading. The load system must maintain the specified test
load within :t6'70.

NOTE: If the wheel .application ,is always. used with a brake qrum/
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WHEEL5/RIMS-TRUCKS-TEST PROCEDURES AND PERFORMANCE REQUIREMENTS 3

NorE: DIMENSIONS ARE IN (ml1'\)

CENTEFlLlNE OF' SPACER
4 (101.6) USED F'OR
SP~CIF'IEO ASSEMBLY

'0"'" ". ""62 01 ."~

'rESr LOAD

- MOMENT ARM 30(162.0) M1Nl"...

I--......~._='-3.18 (81.8)

"'.u.',n'y

-~ r~ST 1.0AD

REAFl
WHEEL

fA8lE 3-tEST LOAD FACTORS AND CYCLE REQUIREMENTS
FOR DYNAMIC ItAD!AL FATIGUE TEST

lilac Wheel Do.c'I"IIo" ·Pe/forMonn
Roqul'eme,,"

. Rim 0111(1) Aceltl•
MI".

Mllt.rlal 80lt Olf••t e;otltd C:Vel., C,I;C'. T.it
I" III ill Factor

Life

fertOu. AnV bolt 13,14, IS, 330,336, Any 2.2 500,000
cirtle 16, 381,406, 011.61

full d/op full d,op '.
tefltet unl.r

Fert~us Any bolt 15,16, 381,406, Any 2.2 500,000
cl,cl. .ellll.d,op .emi.d,op oll.et

center coMe,
~ertOu, . Any boll 16.5,11.5,. 419,444,' ·,Any 2,2b 500,000

dr~le full d,op full d,op oll••t 1.8b 1,000,000 FRONt
c.nte,O cet'ltetG WHEI'H.

F."ou. Any bolt 15,17,.'8, 38 1,432, "Any 2.0 b 500,000
circle 20; 22, 24, 457,50a, ,

off••1 1.9b 60MOO
flol bo.e 559,610, 1.8b 700,000.

flol bo•• 1.11> aso,ooo
1.6b ',000,000

Ferrous Any bolt 19.5,22.5, 495,572, Any 2.0 500,000
citcle 24.5. d,op 622 d,op offuu 1.9 600,000

cent$~e unto,e 1,8 700,OllO
1.7 850,000
1.6 ',000,000

Aluminum 10 hole, Any Any AnV 2.8: 100,000
11.25 in diomet., dioMOI., . oll.el 2.0 ',000,000
(285.75 hiM)
ond lo'gel

09.75 ill 1248 mill) ,lm width and norrowe,.
bU•• lood foc'o' ond corre.ponding cycle Ilf. 10 ochl.v. od.il~ote lire IIf. to ,un Ih" lest,
Celtclude 10.50 in 1267 mm) '1m width and wid., wllh dlolllel." of 19.5 and 22.5 iti (495

ond 572 mm). .
dU." load fact.' and correlpondlng cycl.Uf. ,. achi••e adequole tir. and r.lot.d Wh••I/,lm

componenl lif." 10 run Ih. le.I.

FIG. 3-COilNERING FATIGUE, 90 DEG LOADING METHOD

M is determined by the formula:
., L «sIr) 14)
M .. ' '12 ' , (K)

3.4.4 TEST LOAD FACTORS ANIl CYCLE REQUIREMENTS

OU.e load foc'ot ond CO'te.ponding cycle II/e to ochie.e odequot. beo,lng IIf. to run the le.I

3.4.5 FAILURE DEFINITION

(a) Inability of wheel to sustain load.
(b) A visually detected fatigue crack penetrating through a section.

where:
M", bending moment, Ibf·ft (N' m)
L ..doad rating of the wheel as specified by the wheel manu·

facturer. Ib force (N)
sIre static loaded radius of the largest tire to be used on the

wheel as specified by the vehicle or wheel manufacturer, in
(mm x 12 x 10-'). Refer to Table A·2 of the Appendix for
static loaded radius

p""coefficient of friction developed between tire and road (0.7)
K.. accelerated test factor

Wheel Dete,lpllon

All fettoul
.poke wheili. {

1.71
1.50

Min. (yelo L1foo

35,000
100,000
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