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WHEELS/RIMS—TRUCKS—TEST PROCEDURES | -
AND PERFORMANCE REQUIREMENTS—SAE J267a SAE Recommended Practice

i

Report of Wheel Committee approved September 1971 and last revised September 1973. . s :

§ 1. Scope—-This SAE Recommended. Practice pI'OV.idCS uniform lab- TABLE 1==TEST LOAD FACTORS A&D CYCLE REQUIREMENTS
' oratory procedures for fatigue testing certain production disc wheels, FOR CORNERING FATIGUE TEST, ALTERNATE 1
spoke wheels, and demountable rims intended for normal highway use === = ettt —
on trucks, buses, truck-trailers, and multipurpose passenger vehicles. Dis Whael Deséluiln - .0 performance
v Standardized fatigue tests are yet to be developed for wheels/rims not . : pron © | Requirements
covered in this recommengded-practiee: - S T
) 2. Definitions—A detailed listing of basic nomenclature is contained Bolt Circle Rim Dia(s) Accole Min
in SAE ]393. ) Material —O Offsel 9;““;"' Cyele
3. Test Procedures v _ in mm in Al mm © A pacter | HfE-
3.1 Wheels/Rims fof Test—Use only fully processed’ wheels/rims
which are representati\(e of production parts intended for the vehicle. g0 | Less than Less than 16 Bha~ | 406 and NA ' 16 | 20,000
New separate wheels/rins and new related components of multipiece 11.25 28575 greater | greatpr : N R
rims will be used for eacH| test. Ferrous@ | 8,75 222,25 15 380 NA 1.6 2°,OQQ X
3.2 Disc Wheel Dynamic Cornering Fatigue Test—The dynamic Farrous L”I“";"s" Le‘;;g‘;‘s "";5"“‘“ Lessthap | "NA - | —b o b7
cornering fatigue test must be conducted by one of the following (except (excopt A8 380
alternate methods as spefified by the wheel manufacturer. Note: Both 875 222,25
test methods have been proved valid; however, there is not necessarily bolt circle | ~balt circle
a correlation between thq two tests in number of cycles and/or load. :‘I:Ofe': :fn?:,m
8.2.1 CORNERING FATIGYE—40 DEG LOADING METHOD (ALTERNATE 1) abové) above)
8.2.1.1 Equipment—The test machine shall be one with a means to  Ferrous .28 285.75 NA NA, NA | 19 | 30,000
impart a constant rotatjng bending moment and axial load to the Qe N and. - e 1T
wheel. (See Fig. 1.) o s greater

3.2.1.2 Procedure~The rim shall be clamped securely to the test ]

device. A rigid load arn] shaft with a test adaptor with a mounting :@:Nm applicable. ’

. . eels used for low platform trailers, . - -
surface‘ representative of production hubs shall be attached to the buse 90 deg loading method, paragraph 3.2.2
mounting surface of the|wheel, using studs and nuts representative of
those specified for the Wheel. These wheel nuts shall be torqued to . ’ - o oL o
the torque limits specifiad in Table A-1 of the Appendix for the stud The final clamped position of the wheel withoyt load.shall not exceed . .
size and type of nut. The mating surfaces of the test adaptor and Wheel ~ an eccentricity of 0.010 in (0.254 mm).total indlicator reading, normal

shall be free of excessivg buildup of paint, dirt, or foreign material. to the point of loading. The load system shalll maintain the specified
load within #39%,. The nominal angle of the tejt load resultant will be ,

40 deg from a plane through the center of the jim as shown in Fig. 1.
892.1.8 Test Load and Moment Arm Deterpination—The test load
and moment arm are determined as follows:

MOMENT ARM IS DETERMINEP D=LXK
AS FOLLOWS: where: |
wxsﬁ;? : str X TAN 40°+d D =diagonal test load resultant, ]b force (N)

MA = MOMENT ARM IN {mr) Leload rating of the wb_eel as spec"iﬁed by 'the_ ‘wheel
st = TIRE STATIC LOADED ' . manufacturer, 1b forcé (N) .
RADIUS IN {mm . e CEa d )

d = WHEEL DISH, IN (mm . K=accelerated test factor v
Moment arm=slr tan 40 deg[+ d_

1 ' where: o . .
slre=static loaded radius of the l3rgest tire to be used on
/ the wheel as specified by the|vehicle or wheel manu-

MA * fdcturer, in (mm). Refer td Table A-2 of the Ap-
. - pemtix-for-statictoaded-radius . RS

. o tan 40 deg < tangent of 40 deg = 0.84 S
D S ; de=offset of wheel, in (mm). See Fig. 3 in SAE ]398 to
’ ' determine if d is positivé or negative. If wheel may

DIAMETER PER ] : . RS SBL S
SAE-J6940 ) be }x.sed as both a positive or ngg.almve‘pf‘fset,' use
RIM ¢ positive offset. . _ oo
e . 8.2.14 Test Load Factors and Cycle Requirements—See Table 1.
. 3.2.2 CORNERING FATIGUE—90 DEG LOADING METHOD {ALTERNATE 2)".

3.22.1 Equipment—The test machine shall be one with a means to

.impart a constant rotating bending moment to the wheel. (See Fig. 2)) -

8.2.22 Procedure~The rim shall be clamped sécurely to the’ gest .
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 A

J  those specified for the wheel. These wheel nuts shall be torqued to the
torque limits specified in Table A-1 of theé Appendix for the stud size
- i sar . . . and the type of nut. The mating surfaces of the test adaptor and wheel "

o shall be free of excessive buildup of paint, dirt, or foreign matter. The '

S L : . final clamped position of the wheel without‘load should ot éxceed ‘an.

FIG. 1—_CORNERING FATIGUE, 40 DEG LOADING METHOD eccentricity of 0.010 in (0.254 mm) total indicator reading normal to the =
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TABLE 2=~=TEST LOAD FACTORS AND CYCLE REQUIREMENTS )
FOR CORNERING FATIGUE TESY, ALTERNATE 2 L

- o - i s Perfonnchee
Dis¢ Wheel Description Reqdlremonn )
T Y _ — .
90° Bolt Rim Dia(s) Offses Accel- | Mg
| Motetial - SR ) erated | Eyele
MOMENT Chrele [ in | min eem | Lite
in mm in mm .
. ARM. ) . i F“,'M .
30 (762) —
Ferrous Any bolt 13, 14,15 | 330,356, Less Less | 160 18;000-
circle 381 than than
4 101,46 ) B
Farrous Any bolt 16 and 406 ond Less Less 1.33 30,000
T tiréle largerd largerd than than h
R - ) 4 101.6 -
| L fh . Ferrovi | Any bolf Any Any 4 1016 | 1.10 | 60,000
—R_R— = ¢ircle diameter® dlom{e'ef" or or
= T g more | more | s
- A Aluminum | 10 hole Any Any Any Any 135 | 250,000
DISH 251 diamet diemeter——eoffsei— offiet .
> \ (285,75 mm)
. - o and larger
. drMe - — SUNRUSON WS T3 W0 WIS SR
' OExclvde 17.5 in (444,5 mm) diameter and lorger with tim width b¢ 10,50 in (266.7 mm) and
wider (wide-base truck-bus wheals), ’
(1 I
: H ] ' s ; .
" - - - D | W ;| % -~ the wheel/rim manufacture for\the wheel/rim gnder test. For disc
e - - - J wheels, the test adaptor shall(be representative fof production hubs
using studs and nuts représéntative of those spedified for the wheel
OIAMETER PER : For demountable rims, the ‘test adaptor shall be representative of
SAE=JE940 = production spoke wheels usmg studs, nuts, and clanips representative

" NOTE : DIMENSIONS ARE IN (mm)’

FIG, 3~CORNERING FATIGUE, 90 DEG LOADING METHOD

 shaft axis at the point of 1

:admg The load system shall maintain the

specified load within %39 The application of the test load will be

patrallel to a plane through

8.2.2.8 Test Load and
load is determmed by: ~

Test load b

M is determmed by the fo

. M d
wheére:
M=berding niomer)

Lesload rating of
_facturer, 1b for

the center of the rin as shown in Fig, 2.
Bending Moment Determination—The test

‘Momem arm (See Fig. 2)

rmulat
L{(shy &+ d)
12.

(K)

t, Ibf-ft (N-m)
he wheel as specified by the wheel manu-
e (N)

slresstati¢ loaded radius of the largest \tire to be used on the

wheel as specif

in (mm x 12 x|
for stati¢ loaded

i coefficient of fri
' d Eoﬁset of wheel,

ed by the vehicle or wheel manufacturer,
10-%). Refef to Table A-2 of the Appendlx
radius’

tion developed between tire and road 0.7)
nches,(mm x 12 x 10-%), Refer to Table A-2

of the. Appendik
" ]398 to determi

K for statxc loaded radius. See Fig. 3 in SAE

" be used as both a posm\re or ‘negative oﬁset, use positive

.. offset

Ko accelerated test factor.

8294 Test Load Facto
§.2.8 FaiLure DEFINITION

rs dnd Cycle keqmrements—See Table 2.

(a) Inability of wheel to sustain load.

(b) A vxsualiy detected
3.8 stc Wheel and D
Test' =~

fatigue crack pénetrating through a section,
emountable Rim Dynamnc Radxal Fatigue

3.31 EQUIPMENT—The test machine shall be one with a driven, rota-

table drum which presents a smooth surface wider thanthe loaded test
tire "section” width. The suggested diarteter of the dfum is 6723 in
(1707.6 mm) which results.in 300 Yevolutiotis/mile (1875 revolutions/
km), The test wheel (single application) and tire fixtire must provide
loading 'normal to the surface of the drum dnd in line radially with
the center. of ‘the. test whéel and the drum The axes of the drum and
the test wheel must bé parallel.

382, Pnocmuu—’l‘nres selected for this test shall be representative of
a sxze and construcnon approved by the Txre and Rxm Association and

of those specified forthe rim. The wheel nuts shall be torqued to the
torque limits specified in Table A-1 of the Appendix for stud size and
type of nut used<The test load and the inflation pressure are based on
wheel/rim ratings. Test inflation pressute should be sélected in ac-
cordance with' the following table:

Tire Pressure at Usage Load Test Prassvre

psi . kPa psi kPa
Up to 45 Up to 310 85 450
46 10 65 320 to 450 80 550
66 to 85 460 1o 580 100 690
8610 105 590 t0 720 130 200
106 to 120 730 10 830 145 1000

The selected test inflation pressure and load shall| both be maintained
within +39,.
3.3.3 RabpiaL LoAp DETERMINATION—The radial 1gad is determined as
follows:
R =LK
where:
R =radial load, 1b force (N) _
Le=load rating of the wheel/rim as specifiqd by the wheel/rim
manufacturer, 1b force (N)
Ke=accelerated test factor
8.3.4 Test Loap FACTNRS AND CYC

s=See Table 3.

8.3.5 FAILURE DEFINITION
(a) Inability of wheel/rim to sustain load.
(b) A visually detected fatigue crack penetrating through'a section.
3.4 Spoke Wheel Dynamic Cornering Fatigue Test

3.4.1 EQuiPMENT—The test machine shall be one with a means to

impart a constant rotating bending moment to the wheel. (See Fig. 8.)

8.4.2 ProcEbURE—-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-1 of the Appendix for the stud
or bolt size listed for spoke wheels, The matmg surfaces of the test
adaptor and wheel shall 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 clamped posmon :

of the wheel without load shall not exceed an eccentricity of 0.010 in

(0.254 mm) total indicator reading normal to thé shaft axis at the
point of loading. The load system must maintain the specified test .

load within %69,
Norte: If the wheel application is always used with a brake drum/
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TABLE 3=<TEST LOAD FACTORS AND CYCLE REQUIREMENTS = MOMENT ARM 30 (762.0) MIN smesimc o
FOR DYNAMIC RADIAL FATIGUE TEST
- Dise Whee! Dascription N Performance
Requiremaents .
S - . TEST LOAD
" Rim Dia(s) Agcel- Min. B (BEVEL WIDTH
Materiat | Bolt — | omuep | vrored | S0 B (BEVEL WIDTH)
-Cirefe - Tott Life
n mm Factor v
Ferrous | Any bolt 13, 14,15, | 330, 33s, Ahy 2.2 500,000 » R . .
cirtle : 16, 381, 406, offset
full deop full drop ™ — —
cehter center
Ferrsus | Ady bolt 15,186, 381,406, ' | Any 2.2 500,000
- ¢lrcle semi-drop | semi.drop | offset
canter - center
Ferrous [ Any bolt 16,5, 17.5, | 419, 444, - |.Any 2,2b 500,000
cirele - tulldrop | fulldrop | offset 1eb | 1,000,000 FRONY
: centerd centerd | ’ WHEEL
Fetrous | Any bolt - 15, 18138433 Any 260 566,06
cirele 20,122,24, | 457,508, offtét 1.9b 600,000
flat|base 559,610, | 1.8 700,600
1 ot bose 1.7b 850,000
1 L 1.66 | 1,000,000
Fetrous | Any bolt 19.5, §2:5, 495,572, | Any 2,0 500,000 ipssssmssmni MOMENT ARM 30 (76210) MIN s ]
circle - 24.3, drop 622 dzép offiet :.? ggg,ggg
cantert canter 8 A - 3 3
. i ‘ 7 850,000 3.8 (81.8)
1.6 1,000,000
Aluminum | 10 hale, Any Ady 1 Any 2,84 100,000
- 1250 diameter .| diomster |- offset { 2,09 | 1,000,060
(285.75 mm) . -
Pl TEST LOA
and larger ~ CENTERLINE OF SPACER 040
- 4 (101.6) USED FOR
99,75 in (248 mm) rim width and harrower, SPECIFIED ASSEMBLY
buse load factor and corresponding tycle life to achieve adequate tire Iite to run the test,
CExclude 10,50 in (267 mm) rim Width and wider with diomaters of 19.5 and 22,5 in (495
ond 572 mm), . S
dyse load factor and correiponding cycle life 10 achieve adequate tiré and related whesl/rim L 4

component life to run the test,

*

rotor, the wheel may be tested with a brake drum/rotor attached. If
the wheel application is ever to be used without a braké drum/rotot,
the wheel must be tested yithout a brake drum/rotor attached.
3.4.3 TEsT LoAD AND BENGING MOMENT DETERMINATION~T he test load REAR
is determined by: . : WHEEL

Test load & Momeni o (See Fig. 8)

NOTE: DIMENSIQNS ARE IN {mm}

FIG. 3-CORNERING FATIGUE, 90 DEG LOAPING METHOD

M is determined by the fdrmula:

Al L [ (slr) 4] 8.4.4 Test LoAD FAcTORS AND CYCLE REQUIREMENTS
- 12 (K) S—— SRS S ——— S
where: Whee! Deseription Ke Min. Cyclo Life®
M =bending momentt, 1bf-ft, (N+m) — ~e e e e —
L=load rating of ¢he wheél as specified by the wheel manu. All ferrous {1,71 35,000
facturer; Ib forcg (N) . spoke wheels 1.50 100,600
slrestatic loaded rafiu§)of the largest tire to be used on the e e —————— - - -
wheel as specified By the vehicle ot wheel manufacturer, in SUse load factor and corresponding cyels life to achieve adequote baaring life fo run the test
(mm x 12 x 10-%). Refer to Table A-2 of the Appendix for
static loaded radius 3.4.5 FAILURE DEFINITION
#=coefficient of friction developed between tire and road (0.7) (a) Inability of wheel to sustain load.

K=accelerated test factor (b) A visually detected fatigue crack penetrating through a section.
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