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# WHEELS/RIMS - TRUCKS - TEST PROCEDURES
AND PERFORMANCE REQUIREMENTS

3‘

3.1

3.2 Corneri

SCOPE:

for fatijgue testing certain production disc wheels, wheels for. demo
rims, anld demountable riws intended for normal highway use gn)truck
truck-trfailers, and multipurpose passenger vehicles. Standardized
tests arfe yet to be developed for wheels and rims not covered in th
reconmer{ded practice.

REFERENCES:
SAE J393 - Nomenclature - Wheels, Hubs, and Rinis for Commercial Veh

1SO 3894 - Road Vehicles - Commerical Vehicles - Wheels/Rims - Test

TEST PRQ

This SAE Recommended Practice provides uniform laboratonry 'g

CEDURES:

Wheels/Rims for Test: Use only fully processed wheels/rims which

represantative of production parts intended for vehicle applicatic

separat
used fo

e wheels/rims and new.related components of multipiece rimg
r each test. .

ng Fatigue Test, Disc Wheels: The cornering fatigue test g

conduct
manufad

~NOTE:
necessd
load.

ed by one of(the following methods as specified by the wheg
turer, : ’

Both tést methods have been proved valid; however, there is
rily a correlation between the two tests in number of cyclg

rocedures
untable
s, buses,
fatigue
is

icles

Methods

are
n. New
will be-

hall be
1

not
s and/or

SAE Technical Board Rules provide that. “This reportis published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particutar use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.
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3.2.1 Cornering Fatigue - 40 Deg Loading Method:

3.2.1,1 Equipment: The test machine shall be such that either the wheel rotates
" “ under the influence of a stationary bending moment and axial load, or
—~. - .the stationary wheel is subjected to an axial load and rotating .bending
moment (See Fig. 1).

— =
o T
TIRE STATIC : B L

~ ~LOADED RADIUS '*'

-
[y

FIG,<1"= CORNERING FATIGUE, 40 DEG LOADING METHOD

3.2.1.2" Proceduie:” "The rim shall be clamped securely to the test deyice. ' A
- rigid“Joad arm shaft with a test adaptor with-a mounting surface .
representative of production hubs shall be attached to the mqunting
surface—ofthewheel—using—studs—andnuts—representative—of those
specified for the wheel. These wheel nuts shall be torqued to the
torque Timits specified in Table A-1 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.
The final clamped position of the wheel without Toad shall not exceed an
eccentricity of 0.010 in (0.254 mm) total indicator reading, normal to
the point of loading. The Toad system shall maintain the specified load
within +3%. The nominal angle of the test load resultant will be 40 deg
. from a'plane through the center of the rim as shown in Fig. 1. ’
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3.2.1.3 Test Load and Moment Arm Determination: The test load and moment arm
are determined as follows: i

D= (S)L .
where: D = diagonal test load resultant, 1b force (N)
L = Toad rating of the wheel as specified by the wheel
manufacturer, 1b force (N)
S = accelerated test factor
Morient arm = sir tan 40 deg + d
where: sir = static Toaded radius of the largest tire fto be used
on the wheel as specified by the vehicle”pr wheel
manufacturer, in (mm). Refer to Table A-R of the
: Appendix for static loaded radiuss
tan 40 deg = tangent of 40 deg = 0.84
d = inset or outset (positive for (inset, negative for

outset) of the wheel, in

(rarn).e

If wheel

nay pbe

used as inset or outset, use inset (See SAE J393).

3.2.1.4 Tesft Load Factors and Cycle Requirements: /)See Table 1.
TABLE 1 - TEST LOAD FACTORS AND CYCLE REQUIREMENTS FOR CORNERING FATIGUE TEST,
40 DEG LOADING METHOD
Perfdgrmance
Disc Wheel Description Requilrements
Rim Diameter
Bolt Circle - Size Code Accelerated Min
Inset/ Test Cycle
Material in mm in mm Qutset ! Factor Life
!
Ferrous Leps' than Less than 16 and 406 and All i 1.6 20 ooo
11425 285.75 greater® greater® ‘
Ferrousa‘ 8.V5% 222,25 15 380 All ; 1.6 20 000
Ferrous All All Less Less All g b b
except 8.73 except 222.25 than 16 than 406 ;
Ferrous 11.25 and 285.75 and Allc - A11€ All ! 1.9 30 000
greater greater -

3Wheels used for low platform trailers.
buse 90 deg loading method, paragraph 3.2.2.

®Excludé 17.5 in (444.5 mm) diameter and larger with rim width of

(wide~base truck-bus wheels).

10.50 in (266.7 mm) and wider
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3.2.2 Cornering Fatigue - 90 Deg Loading Method:

3.2.2.1

3.2.2.2

Equipment: The test machine shall be such that either the wheel rotates

under the influence of a stationary bending moment, or the stationary
wheel is subjected to a rotating bending moment. (See Fig. 2.)

C o

MO
TEST LOAD -
MOMENT
ARM
30IN(Z62MMMIN
OUTSET
SHOWN
]
RIM ¢ ==£$§Zm fﬂﬁ_
' ! \ ' f
mn | \ } om
|'| ,‘}T .

FIG. 2 ~(CORNERING FATIGUE, 90 DEG LOADING METHOD
Procedure: ;sThe rim shall be clamped securely to the test dejice. A
riigid lToadtarm shaft with a test.adaptor with a mounting surface
representative of production hubs shall be attached to the mpunting
spyrface of the wheel, using studs and nuts representative of| those
specified for the wheel. These wheel nuts shall be torqued to the
torque—Hmits—specified—in—Tabte A=tofthe Appendixfor—the stud size

and the type of nut. The mating surfaces of the test adaptor and wheel
shall be free of excessive buildup of paint, dirt, or foreign matter.
The final clamped position of ‘the wheel without load should 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 systen shall maintain
the specified load within +3%. The application of the test load will be

" parallel to a plane through the center of the rim as shown in Fig. 2.
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3.2.2.3 Test Load and Bending Moment Determination: The test load is determined
_ M )
Test load = Toment arn (See Fig. 2)
M is determined by the formula:
M= [ul(slr) +4d] (S)L
ere: M_= bending moment, 1bf-in (N-m)
L = load rating of the wheel as spec1f1ed by the wheel
manufacturer, 1b force (N)
slr = static loaded radius of the largest t1re tobe ysed on the
wheel as §pec1f1ed by the vehicle or wheel manufacturer, in
(rim x 10~ Refer to Table A-2 of the Appendik for
static loaded radius.

u = coefficient of friction developed, between tire and road
(0.7)

d = inset or outset (positive for-inset, negative for outset)
of the wheel, in (mm). If #wheel may be used as|inset or
outset, use inset (See SAE.J393).

S = accelerated test factor

3.2.2.4 - Teq

it "Load Factors and Cycle Requiréwments:

See Table 2.

TABLE 2[ - TEST LOAD FACTORS AND CYCLE REQUIREMENTS FOR CORNERING FATIGUE
TEST, 90 DEG LOADING METHOD
Performance
Disc Wheel-Description Requirenients
Rim Diameter
Size Code Inset/Qutset Accelt
erated | Min
Bolt . : Test Cycle
Material||Circle in T in m Factor | Life
Ferrous A1l 13, 14, 15 | 330, 356, | Less than | Less than| 1.60 18 000
' : 381 4 101.6 , ,
Ferrous M1 16 and 406 and Less than | less than 1.45 30 000
Targerd 1arger 4 101.6
Ferrous | All AT12 A172 4 101.6 1.10 | 60 000
_ or riore or more 1.30 40 000
Aluminum{ A1l 20 and 508 and All ATl 1.35 | 250 000
largera larger?d

3gxclude 17.5 in (444.5 ma) diameter and larger with rim width of 10.50 in
(266.7 mm) and wider (wide-base truck-bus wheels).
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3.2.3 Test Termination Definition:

(a)
(b)

Inability of wheel to sustain load.

A visually detected fatigue crack penetrating through a section.

3.3 Radial Fatigue Test, Disc Wheels and Demountable Rims:

3.3.1

3.3.2

Eﬁuiﬁment:

The test machine shall be ohe with a driven, rotatabie drum

which presents a smooth surface wider than the loaded test tire section

wid
res
(si
sur
.and

Prog
and]
whe

test

nut
Srim
usi
rim
Tab
Toa
inf

' The
_wit

th. The suggested diameter of the drum is 67.23 in (1707.6
1ts in 300 revolutions/miie (186 revolutions/km). The tes

rim) which
wheel

igle application) and tire fixture must provide Toading nor

the drum; The axes of the drum'and the test wheel must be
cedure:  Tires selected for this test shall be representati
[construction approved by the Tire and Rim Asso¢iation and
21/rim manufacture for the wheel/rim under test,”  For disc
adaptor shall be representative of productSon hubs using
5 representative of those specified for thé wheel.
5, the test -adaptor -shall be representative of production s
g studs, nuts, and clamps representative of those specifie

The whee] nuts shall be torqued to the torque Timits spe
e A-1 of the Appendix for stud sizé and type of nut used.

[

at1on pressure shou]d be selected in accordance with Table

se]ected-test 1nf1at1on pressure.and load shall both be ma
hin +3%.

TABLE. 3-- TEST INFLATION. PRESSURES

Face of the drum and in Tine radially with the center of.thp

¢ and the inflation pressure are based on wheel/rim ratings|

mal to the
test wheel
parailel.

ve of a size
the

wheels, the
5tuds and

For dempuntable

poke wheels

1 for the

cified in

The test
Test

3.

intained

Max.

nflation Pressure Rating

P

57 | kPa Test Pressure, Minimum

0 thr
Over

" 65 psi (450 kPa)

0 through 370
‘ 1.2 x Max. Inflation Pressure

Oyer 310

ough 45
45

Rating

3.3.3 Radial Load Determfnatian:

| whe

1}

The radiélrload is determined as'fojlows:

R = (S)L @
re: R = radial load, 1b force (N)
L = Toad rating of the wheel/rim as spec1f1ed by the wheel/rim

manufacturer, 1b force (N)
‘accelerated test factor
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3.3.4 Test Load Factors and Cyc1e Requirements: See Table 4.

TABLE 4 - TEST LOAD FACTORS AND CYCLE REQUIREMENTS-FOR RADIAL FATIGUE TEST

! Performance
Wheel/Rim Description J Requirements
Accel-
Rim Diameter Size Code erated Min,
Bolt Inset/ Test Cycle

Material | Circle in mm OutsetP | Factor Life
Ferrous Al 13, 14, 15, 16, 16.52 330, 336, 381, 406, 4193 All 2,2 500 000
17.52 Full Drop Center 4443 Fyll Drop Center 1.8 1 000 000

15, 16 Semi Drop Center 381, 406 Semi Drop
Center

Ferrous AllL 15, 17, 18, 20, 22, 24 " 381, 432, 457, 508, 559 All 2,0 500 000
Flat Base 610 Flat Base ' 1.9 600 000
17.5HC, 19.5, 22.5, 24.5} A444HC, 495, 572, 622 1.8 700 000
Drop Center Drop Center = : 1.7 850 000
‘ ) 1.6 1 000 000
Aluminum Al 20 and larger 508 and_larger All 2.8 100 0oo
' 2,0 1 00C 00O

89,75 in (24
boffset for

3.3.5

B mm) rim width and narrower.
Hemountable rims.

3.4'<Corner

3.4.1"

3

Test|Termination Définition:
(a) [Inabilitysef wheel/rim to sustain load or contain air.
(b) |A visually detected fatigue crack penetrating through a se¢tion.

ng Fatigue Test, Wheels for Demountable Rims:
Equipment:—Thetest machine shall be such that either the wheel rotates
under the influence of a stationary bending moment, or the stationary
wheel is subjected to a rotating bending morent. -(See Fig;,ﬁ.l
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|e————— MOMENT ARM {30 IN (762 MM} MIN} —— o]

8/2 TEST LOAD
B (BEVEL WIDTH)

FRONT L
WHEEL i

fe————— MOMENT ARM (30 IN {762 MM) MIN)

0——[——3.18 IN {81 MM)

/

TEST LOAD
41N (101.6 MM] SPACER
. USED FOR THE SPECIFJED
ASSEMBLY

REAR
WHEEL

FI65 3 - CORNERING FATIGUE, 90 DEG LOADING METHOD

3.4.2 Progedure: The wheel shall be claniped securely to the test deyice using

stuls_and/or bolts and nuts representative of those specified for the
whe h]l“acenmhly, Tha wirm ~Taran miidbe chall ba $awvnin 4 +n +ha +n aque ]in]its

- I Ao AT v IJ . LR A L LI~ IUIIIH HTuvad JHHT 10 L~ A= LT \-’u\—\l v\ A\ A A~Y w\J
specified in Table A-1 of .the Appendix for the stud or bolt size 1isted
for spoke wheels. The mating surfaces of the test adaptor and wheel shall
be free of excessive bui1duE of paint, dirt, or foreign material. A rigid
load arm shaft with a test hub adaptor shall be attached to the hub of the
wheel. 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 shaft axis at the point of loading. The Toad system must
maintain the specified test load within +5%.

NOTE: If the wheel application is always used with a brake drum/rotor,
the wheel may be tested with a brake drum/rotor attached. If the wheel
application is ever to be used without a brake drum/rotor, the wheel must
be tested without a brake drum/rotor attached.
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3.4.3 Test Load and Bending Moment Determination: The test load is determined
by:

M

_ Test Ioaq ~ Moment arm.

(See Fig. 3)

M is determined by the formula:

M= u (sIr) (S)L

where: M = bending imoment, 1bf-in (N-r)
L = Toad rating of the wheel as specified by the wh

manufacturer, 1b force (N) _ ~
sir = static loaded radius of the. largest tire tobe lised on the
wheel as §pecified by the vehicle or wheel manufacturer, in
(ma x 1079). Refer to Table A-2 of the Appendik for
static loaded radius.
p = coefficient of friction developed between tire pnd road
(0.7)
S = accelerated test factor

[£%]

el

3.4.4 Test|Load Factors and Cycle Requirements: \See Table 5.

TABLE 5 - TEST LOAD FACTORS AND CYCLE REQUiREMENTS FOR CORNERING
FATIGUE .TEST, WHEELS FOQR-DEMOUNTABLE RIMS

. Accelerated Test
Material Factor Min Cycle Life
Ferrous | 1.90 35 000
‘ 1.50 100 000
3.4.5 Test|Termination Definition: . S TR

(a) Inability of wheel to sustain load. _ ‘
(b) [A visuaMly detected fatigue crack penetrating through a segtion.

A}
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