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HUB FATIGUE TEST
PROCEDURES-SAE Jl095 JUN82 SAE Recommended Practice

Keporl uf Ihe Truck. Whttl SulJl:uIIUuillet:. aplJroved by the Wheel <":omminee June 19M2. Rationale 5UUemf:nl av..ilablc.

J. Scope-This recommended pranic:e provides uniform laboratory
procedUl'es Ii,I' fatigue testing of hubs intenJc'd for highway usc' on trucks,
buses, (ruck-Iraile..-, and multi-purpose passengc'r whicles having bolt
c'ircles from 6,5-13~ti in (165,1-335 mm) diamelel's. The tests described
in this n'commended pr,lC(ice are not to be 'HlIIstrued as the only tests
required or permilled 10 assure that a hub will perform satisfactorily
(ill' its illlended use,

2. Definilions-A detailed listing of basic' nOnlellc1ature is contained
in SAEJ393Uunl' 19(9),

J. Tesl Procedures
3.1 Hubs for Test-Use only fully processed hubs which are repre­

sentative of production parts intended IiII' vehicle installation. New hubs
and rdall'd parts shall be used 101' each test. If the hub application is
always uSC'1! willI a brake drum or mit II', the hub may be tested with a
brake e1nnll or mltll' allac'heel, If the hub allplic'ation is ever to be used

..... ithout a brake drum or rotor, the hub must be tested without a brake
drum or rotor attached.

3.2 Hub Dynamic Fatigue Test-The dynamic fatigue test may be
conducted by one of the following methods:

3.2.1 CORNERtNG FATIGUE, 90 DEG LOADING METHOD (METHOD #1)
3.2.1.1 Equipmml-The test machine shall be one with a means to

impart a COilstant rotating bending moment and radial load to the hub
(see Fig. n. ,

3.2.1.2 Procedure-Mount the hub assembly to a test fixture adaptor
using whed nuts representative of those required by the application. and
torqued to the limits specified in Appendix I for the appropriate applica­
tion. Bearings and test speed may be adjusted so as to maximize bearing
life. The mating surfaces of the test adaptor and hub shall be free of
paint, dirt, or foreign matter. The final damped position of the hub with­
out load mllst Ilot exceed an ccccntridty of 0.010 in (0.254 mm) total

lEST
LOAD

MOMENT ARM =
[.7SLR oJ] MINIMUM

SLR

L--y - -------.,---------;

--J

I i
i
;

i
I

'I
I

/ iI
I _-~'
~._-----"----

i
i

I
IN

d ,',iHSET OF WHEEL

X "ilLlAPTOR PLATE THICKNESS

Y ADAPTOR PLA1 E BOLT CIRCLE (B C )

:,l,R = STATIC LOADE.D RADIUS OF fiRE

FIG. 1-90 DEG CORNERING FATIGUE TEST
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indicator reading normal to the shali axis at the point of loading. The
load system shall maintain the specified load within ±3%. The application
of the test load shall be parallel to the, p1<U1e of the wheel mOllluinK
sudan' of the hub assembly al a spee'ilie'd distance (molllenl arm) as
shown in Fig. I.

3.2.1.3. Tl'sl Load alld Bel/dil/g MOlllml' Dl'lrrlllillalioll-The leSI load
is determined by:

Test load = 1\1
Moment Ann (See Fig. I)

M is dele'nnined hy lhe' limnnla:

wliere. M = Bending momenl, Ib fOiTe-fl (Nm)

1. = Load rating of tlie hub as specified by the hub manufacturer,
Ib force (N)

sir = Stalic loaded radius of the largesl tire to be used with the
hub as specified by the vehicle manufacturer. inches, (mm
x 39.37 x 10'3). Refer 10 Appendix II for static loaded radius.

p.. = Codlicient of Ii-inion developed between tire and road (0.7).
S = Accelerated lest load factor.
d = Ollst'l of wheel; inches (mm x 39.37 x 10'3) as measured

fi-om tht, centerline of Ihe rim to the wheel mounting surface
of the hub assembly. For hubs used with symmetrical dual
wheels ollly. d is ze,..... For hllhs IIsed with hoth dual wheels
and singles. wilh d values olher than :lero. use the largest
absolute value for tlie ollset. See Fig. 3 in SAEJ393 to deter­
mine if d is positive or negative. If wheel may be used as
both a positive or negative ollset. use positive oflSet.
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3.~.1.4 Tesl I.oad Fuclon-See Appendix Ill.
3.2.~ CORNERING FATIGUE, ANGULAR LOADING Mt:THOD (METHOD #2)

3.2.2.1 f:quipmelll-The leSI machine shall be one wilh a means 10

impan conslalll rolaling bending momelll and axial and radial load 10
Ihe hub (see Fi~. 2).

3.~.~.2 Procedure-Moun! Ihe hub assembly 10 a lesl fixlure adaptor
using wheel nuls repn-senlalive of lhose required by Ihe applicalion, and
IOrqun\ 10 Ihc' limils specified in Appc'lulix I for Ihc' appropriale applica­
lion. Bearings and lesl spt'ed may be adjusled so as 10 maximize bearing
life; however, bearing adjuslmenls may nOI necessarily be those recom­
mended lilr nllJlInen:ial practice. Ex(:essively, loose bearings may change
Ih(' failure 'mode of the hub SlnlClun:. The mating' surfaces of Ihe test
adaptor ,md hub shall bc' free of painl, din 01' foreign mailer. The final
damped position of Ill(' hub witholll load mus~ nOI exceed an eU'entricity
of O.Olll in (0.254 mm) tolal indicalOr reading normal to Ihe shaft axis
OIl Ihe pOill1 of loading. The load sysl('m shall mainlaill Ihe specilic'd
load wilhin :t3%. The applicalion of the lest load shall be at an angle
from a plane Ihrough lhe load allier/ille of Ihe rim as showlI in Fig. 2.

3.2.~.3 Tesl I.om/ (IIul RelemlCl! ./1'1" Dell!l'lIIiuuliOlI-The lest load alld
relc!'f:llce arm arc delermilled as f"lIows:

3.5 Typical Test Fixture Adaptor Plate Dimensio~TestProce­
dures 3.2.1 and 3.2.2 Only

Y;
Hub 80lt X; "_OutsIde

Clrcl. Plat. 80lt Orela
Dla",.t., Thlckn••• Dla.....'

In "'''' In .m In ...
6.500 165.1 0.875 22.22 12.50 3J7.50

170.0 0.875 22.22 12.50 317.50
8.000 205.0 0.787 20.00 12.50 317.50
8.750 222.25 0.750 19.05 12.50 317.50

275.00 0.875 22.22 17.50 .......50
11.250 285.75 0.875 22.22 17.50 .......50
13.188 335.00 0.675 17.16 .17.50 .......50

NOlI: The.e lleel plale thick;"'....Iection. give 19 OOG-21 000 pli (131-145 MPa) radial
bending .tre.. 01 lhe inner bolt circle of the adaptor plole when loaded with the typical
le.1 loading for each .pecified boll circl•.

J)

"for application. and Ii••• not .....wn. .... Iorque recommendation. preKribed by the
hub or .ehicl. manufacturer.

• Nul lorque value. .....D be checl<ed and -' periodically eluring the caune of a hub
tnt in ortNr to campen.ale far the "wearing in" of mating surfaces of "uta and bolt-hole•.

Disc Wheel.
Pa...nger and lighl

Iruck type mounting I

In-oul coined mountingI
cone leat nut

In-out coined mounlingl
flange nut i

' .....
7/16-20 80-90 1IG-120
1/2 -20 80-90 llG-120
9/16-18 llG-120 15G-165
5/8 -18 125-135 17G-185

9/16-18 175-185 24G-25O
5/8 ~18 175-185 240-250

5/8 -18 275-285 37G-385

lope. nut 2ope. nut lope. nut 2ope. nut
9/16-18 12G-250 165-340

11/16-16 300-320 25G-300 41C)...440 340--410
3/4 -16 4SO-470 300-350 61G-640 41Q-470
7/8 -14 3.5G-400 . 47G-540

3/4 -16 .4~70 61G-640
1-1/8 -16 4~70 61G-640

15/16-12 75G-770 102G-l040
1-5/16-12 75G-770 102G-l040

5/8 -11 15G-175 200-240
3/4 ,..10 175-225 240-300

5/8 -11 180-200 240-270
3/4 -10 27G-295 37G-400

APPINDIX ,

f

Torque (IIry)·Th..... --- ---- ------- ------
Size". In ,.., . It

------ ----------1---------

Ioit. and null

Heavy·duty ball
Nat mounting

8011 Hal mounling

Piloted mounting

Application"

Spe". Wheela
Stud. and null

(I.) X (S)

cos 0

where, D = Diagonal tesl load n'snhanl; Ibl<lITe (N)

I. = I.oad rOlling of Ihe hub as spec'ilied by lhe hub manufilCwrer;
Ib Iim:e (N)

S = An:eleraled test load bC'lor
~ = Test load angle

Rdcrenn' Ann = sh' Ian 0 + d

where, sir = Slali(' loaded radius of Ihe largesl tire 10 be used wilh Ihe
hub as spCC'ilied by Ihe vehide manufanm'c'l's, im:hes (mm).
Rdcr to Appendix II Iill' slali(' loaded radius.

d = Ollsel of wheel; indies (mm) as measured from the (:enterline
of Ill<' rim to Ih(, wheel monllling surfac'e of Ihe hub and
drum/rolor assc·mhly. For hnhs used wilh symmctric.· dnal
wheels only, d is lew. For huhs ust'd with both dual wheels
and singles with d valnes olher Ihan zero, use lhe large'sI

absohllc' value lor the' otlseL Sl'e Fig. .'3 in SAEJ393 to deter­
mine if d is posilive or negalive. If whed may be used as
both a posilivt' or negalive offset, USe positive otlset.

3.2.2.4 Tes/ l.oad Fac/ors-See Appendix III.
:~.~.3 DYNAMIC RADIAl. FATIGlIl:: (MI::THOI> #3-Rderence SAE Recom-

mended Practice J267a (Sept. 1973), Paragraph 3.3) .
3.~ .3.1 Elflliplll""I-The test machine shall be as specified in para­

gl'aph 3.3.1 of SAE J267a.
3.2,3.2 Pmced"r,-The pro('edure shall follow paragraph 3.3.2 ofSAE

J:!li7a,as desc:ribed f,)r disc wheels. The hub assembly shall be moullled
to Ihe test fixture spindle substantially as ill service, and shall function
as the "test adaptor" (as desc:ribed in SAEJ267a, paragraph 3.3.2.). Cam­
ber and/or steer angles may be incorporated in the test; however, these
angles must be noted in the test results. Bearings may be adjusted to
m..ximize bearing lile.

3.:1.3.3 !ll/diall.,,':111 1),(')'lIIill/li,,"-The r..di..1 load is delermined as
follows:

where: R = radial load, Ib I,.rce (N)
I. = load rOlling OIl Ihe hub ..s spe.:ified by the hub manufac·tun~r,

Ib Iin'n' (N)
S = an:dcralt·c! test faClor

R=L'S

3.2.:i.'! Te.11 l.ollli Fl/c("n-See Appendix III.
3.3 Test Termination Definition (Applies to Methods # I, #2,

and #3)
3.3.1 Inahilit\· 10 suslain load,
3.".~ .-\ visua'll)' deteCled fatigue IT,Kk penet....ting IhnlUg" a se(·tion.
3.:1.3 Loose beariug (:up.
3.3." I\mkeu sluds hcl'}re ~O UOU q·des.

3.4 Test Disqualification-II any failure of Ihe tl'St lixlurc' or assoc'i­
,lIc'd IMI'IS (i.e. sh"fl. he"rings. adaplor plalc. CIC) oC'('U1'S during tesl,
lhe tesl mOl)' be di"lualitied if the Elilll...· is deelllcd hi havc ..tlcCled Ihc'
iii ..· dl"""CI('rislics of lhe hllh und"I' Il·S!.
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