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The Fatigue Properties of Ferrite-Pearlite Steel Modified by WPC Process
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Rotational bending fatigue tests were carried out using ferrite-pearlite steel modified by the
WPC process, which is one of the shotpeening processes. To clarify the high cycle fatigue properties,
measurements of residual stress and hardness distribution were performed. Fatigue strength of the
specimen with a WPC-treated surface was higher than that of an untreated one. This is because (i)
the WPC process forms an extremely shallow hardened layer with high compressive residual stress,
and (ii) the compressive residual stress generated by the WPC process was very stable under cyclic
loading ; after 107 cycles of stress loading, the reduction of compressive residual stress was very

small. A comparison with fatigue properties of the s
was also conducted with special focus on the diff,

initiation behavior.

pecimen hardened by conventional shotpeening
erence in fatigue strength and fatigue crack
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Table 1 Chemical composition

C Si Mn P S Cr Mo Cu Ni

021 0.3 0.74 0.0170.013 1.04 015 0.14 0.09

Table 2 Mechanical properties

0.2% proof Young’s Tensile
stress module strength
(MPa) (GPa) (MPa)
SCM420 298 202 575

Table 3 Condition of WPC and shot peening

Particle Air Shooting
diameter pressure  time
(pm)  (MPa) (sec)

WPC 120-170 0.4 60
Shot Peening 800 0.4 60 steel
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Fig.1 Specimen configuration
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Fig.2 Photograph of shot particle
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Fig.3 Results of fatigue tests
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Fig.9 Fracture surfaces of specimen treated with WPC and shot peening

(TP 10 gf) %, 560 WPC ALELH O 5 3R (BUR) & &
bERLEbDTHE, M8, 745 —VER
ko THBRBEE I EBRE ERHVT, 72T A
b= FORMBT L 7 oS (FE 5 gl)
BIToRERERL TV,

ThODFERIY, BREEBICS T IHES AR
WPC LB Iz B TEL L, Bz i—7 1 B
ACHEE S HV 800 #iB2 2 ENALDOLND
H OEEOMIBLTCRRATERNELD 5L WIE
1I:fJ§WPCﬂI§’C‘jLiZ> rvonsd, —h 72740
M ET 2k, WM b RAERE S i HV 200 12
BrioTHY, HBhORBEHRLLTOT7 =74
MRS O I M & b IZIZRIBE L F L SN, B
ks WPCHLEMEY 3y bE—= v 7L D
M?ﬁfﬁ:&ﬂi’?‘%ﬁgd)*ﬁé@d\*b>t%iEﬂé )
5z, M9 R BB A ORE TR &, WA
YuoBd 7 T4 MERICERE LY a v MRIC L 5
TR AN £ B2 5h 3 RBAREOME 2R &
L CESREBRET L 8br b, LDl L
D, T OB ERE OIS, RELEOBREILH D

100 --- WPC
A SP
. 0
[-¥
s o
) —wOE
2 {
3 mé /
= _200l
H /‘Z A
7] ! A
& -3001 ) Dp A
400 1 Al 1 L
0 50 100 150 200 250

Distance from surface , pm

Fig.10 Residual stress distribution
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