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Abstract : In this study, the influence of compressive residual stress and corrosive condition for corrosion fatigue
crack was investigated, after immersing in 3.5%NaCl, 10%HNO;+3%HF, 6%FeCl;. The immersion period was
performed for 90days. The fatigue characterization of a spring steel with processed shot peening were performed by
considering the several corrosion environments in the range of stress ratio of 0.05 by means of opening mode
displacement. By using the methods mentioned above, the following conclusions have been drawn: The fatigue life
shows more improvement in the shot peened material than that in the un peened material. And the fatigue life shows
improvement in ambient than in corrosion conditions. Threshold stress intensity factor range of the shot peened
materials has higher than of the un peened materials. And the threshold stress intensity factor range was decreased in

corrosion environments over ambient.
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Table 1 Chemical compositions of specimen [wt%]

Material C Si Mn P S Cr
Spring steel | 0.56 | 0.25 | 0.84 | 0.016 | 0.009 | 0.88
Table 2 Mechanical properties of specimen
Tensile strength | Yield strength | Hardness Elongation
(MPa) (MPa) (HrC) (%)
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Fig. 1 Shape and dimensions of specimen
V2 FARNAATE wBe7] 9% CTAGHL
g mmz SYn AgHe) A= D7 g
| Zelup Aol A ot ekt T o Hdupgakol

! sExsxIstsl=2z ®MISA HLS, 2007

Hzto] HEE AFHsATE 2} §F g ASTM
E647-939] 71%d]| w}e} Fig. 13 2o, |3 rt3L
2REeg, =X F2 gholo] AW wlef o5t 1=
B0l 60°9 ZhEo] =RHHA] &L 0.lmm7}
HA 7hEEtAth 1 3 AWy Axy A xE A
EJ7]E AH8-3te] Table 37} 22 22314 B
o) FAMEE 57ms, 70ms, 83T, 96T YEE S
& Fo s A3 Fig. 29} o] A o] FALEE 70
s, 2200rpmej 4] EHO ZRE 110mz o]l
730MPa2] FHdf 4HAFE&Hol FAHHUSS X-
A 788 =4 7|(RIGAKU-MSF2M) 2 24314
E]_.sp)

A

=

=

Table 3 Conditions of shot peening

Impeller Shot Shot ball Arc Cover
diameter velocity diameter | height -age
(mm) (rpm) (mm) (mm) (%)
490 2200 0.8 0.375 95
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Fig. 2 Compressive residual stress distribution produced by
shot peening
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Fig. 3 Apparatus of fatigue test machine (INSTRON 8821S)
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Fig. 4 Relation between fatigue crack growth rate and stress intensity factor range of materials

Table 4 Relation between fatigue crack growth rate and
corrosion condition

Fatigue crack growth rate(da/dN)

Corrosion condition -
Un peening

7.24E-6
9.38E-6
1.01E-5
8.25E-6

Shot peening
2.69E-6
5.48E-6
3.04E-6
3.79E-6

Ambient
6% FeCls
10% HNO;+3% HF
3.5% NaCl
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Table 5 Number cycle at the crack length of 30mm

Corrosion solution
Ambient
6%FeCl;

10%HNO3+3%HF

3.5%NaCl

shot peening
6.53%10°
2.55x10°
442x10
3.31x10°

un peening
1.18x10°
541%10°
7.34x10°
8.94x10°
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