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Quantitative Estimation of Surface Roughness
Affecting the Fatigue Limit

Kim, Jin-Hak™ -

Kim, Min-Gun™

ABSTRACT

Fatigue tests were performed to investigate how much vary the fatigue limit under the

different surface conditions on Carbon Steel(SM55C).

Four types of specimen which have

different surface roughness each other, Series A by turning, Series B by grinding, Series C by
polishing and Series D by roller finishing showed the fatigue limit of 265, 320, 335 and 365MPa,
respectively. Series D show 36% higher than Series A, which is caused by compressive

residential stress on the surface. Therefore, roller finishing machining is helpful not only increase

the fatigue limit but also improve the surface roughness.

Moreover, to predict the fatigue limit under the conditions of knowing surface roughness and

hardness of specimen, Varea parameter method is very useful.
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Fig. 5 Surface Crack of Arbitrary Shape
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Table 1 Chemical Composition (Wi%)
C Si {Mn]| P S Cr | Mo ‘Ni

SM

55C 054} 025|077 10.02}002 | 008 | 0.01 | 0.05

Table 2 Mechanical Properties

Oy OTs 8 e Hv
SM55C | 422 652 20 40 93

oy - Yield Strength(MPa)
ors . Tensile Strength(MPa)

& : Elongation{(%)
o - Reduction of Area(%)
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Table 3 Fatigue Limit according to Surface

Roughness
) Fatigue Limit
Roughness(ym 0, (MPa)
Series A 22.80 265
Series B 6.60 320
Series C 0.65 335
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Table 4 Comparison of Fatigue Limit

Vareag

Fatige Limit

a 2b
Pred.

Expr.
2280 | 220 51.1 232 265
Series B 6.60 | 171 176 285 320

Series C | 065 | 63 1.9 406 335

Series A

Table 425 ¥ Varea parametery 22 337}61-
Hzgegte] Adgrd 10~15% L @&
oz g}, o] g g E JlFo g Q3% FFH %F‘EI
I 7+EAse QAT A A =817

Folt}, dutx oz A 7tgAA o AFEY
2 AEAHoZAN HEZREA KA 2L,
MEASE F% Aoz LA Q. oMY T
2% F93 "rx 247 wWiABLEZN A
Abgkol AAgtel WX A R3Fotn AzEd, o
2} Series Co 74, Alxtaam A8 Aozt
Ayl Wi o]E4E& ALY 7 glon, o
AR 2L ol FHAHVE FASE=
A= A7 ASS AAE FaJdokh whebA,
WAl 7] A 7}E «lﬁﬂ AREE BHAZAY
AoAM Y F24E dgFL2 7tEd 9% i

283 JtEAESE zEddH, ZHAAVE
Varea parameterd 0.2 ¥7}8lo] HEILEE 4
2= 71He Wy F8%8 Aoz AzdEd

L of S >)£

4.3 AEXFSHO| HEZFE o|RE

- [

I*
g g

£ 902 Roller Finishing* g3 Series DE
NEg Ao H2zgx9 zolE nFstr] Y3}
o Series A, B, C2+¢] Hli g2 Table 50 &t
A= N

Table 5 Comparison of Series A, B, C and D

Roughness | Hardness | Fatigue Limit
(¢m) (Hv) (MPa)
Series A 22.80 93 265
Series B 6.60 102 320
Series C 0.65 96 335
Series D 1.08 99 360
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