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A Study of the Endurance Severity for Automobile Wheel
Safety Standard Revision
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ABSTRACT

The CFT(Cornering Fatigue test) and RFT(Radial Fatigue Test) are tests for evaluating the endurance
of the disc and rim region of the wheel. In recent, automobile wheel safety standards have been revised and
the applied load and target life criteria are different from existing conditions. The verification evaluation of
all wheels requires a lot of time and cost. In this study, the endurance severity of each test was compared
through strain—life approach by selecting 4 steel and 8 aluminum wheels.
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Table 1 The list of Steel/Aluminum wheels

Project Rim width Tire size OEM
SA 13 4.5] 155/80R13 A
? SA 147 5.5] 175/65R14 A
L | SBI5 6.0J 195/65R15 B
SC 16 6.5] 205/60R16 A
AA 14 5.5] 175/65R14 C
AB 157 6.0J 195/65R15 D
AC 16" 6.5] 205/60R16 C
A | AD 16 6.5] 205/55R16 C
L | AE 17 6.5] 205/45R17 E
AF 18" 7.5] 235/45R18 C
AG 18 7.5] 225/45R18 E
AH 19 7.5] 235/55R19 E
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Fig. 3 Finite element models of Steel/Aluminum wheel
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Fig. 4 The CFT analysis result of SC 16 inch Steel and AC
16 inch Aluminum wheels
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Fig. 5 The comparing of CFT safety factor between existing/
revised criteria

Table 2 The CFT safety factor of Base/Revision criteria

Safety factor(Target 1.0 1)

CFT Base Revision Criteria

Criteria Case 1 Case2

SA 13 1.09 1.10 1.19

S SA 14 1.09 1.11 1.19

E SB 15" 1.09 1.08 1.18

SC 16” 1.14 1.14 1.30

AA 147 1.56 1.82

AB 15" 1.37 1.60

AC 167 1.56 Low load 1.82

A | AD 16 1.86 condition 2.14

L | AR17 1.58 and equal 1.85

AF 18" | 140 | tweetlife 1.65

AG 18" 1.15 1.38

AH 19" 1.47 1.71
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Fig. 6 The RFT analysis result of Aluminum wheels for AB 15
inch(General flatness ratio)/AF 18 inch(Low flatness
ratio)

Table 3 The RFT safety factor of Base/Revision criteria

Safety factor(Target 1.0 1)
RFT . . .
Base criteria | Revision criteria ‘ Etc
SA 137
,? SA 147 201 Equal load condition and
L SB 15" ’ Low target life
SC 16”
AA 147 2.85 3.01
AB 157 2.43 2.58
5 General
AC 16 2.37 2.48
A AD 167 2.40 2.50
L | AR17 1.78 1.71
AF 18° 171 1.67 Low flat
ratio
AG 18 1.94 1.87
AH 19" 2.61 2.65 General
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Fig. 7 The comparing of RFT safety factor between existing/
revised criteria
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