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Study on Stress relaxation Behavior during Shot Peening

by

Yoshisato Kitamura

Abstract

Heavy thick plate welding of steel is used in plants such as petro chemical plants, boiler plants and atomic plants. However,
after welding, the strong tensile residual stress occurs in or near the welding joints. Stress corrosion cracking may occur if the
environment, material, and mechanical factors are superposed. Therefore, to prevent stress corrosion cracks, it is important to
improve tensile residual stress. Then, the surface treatment such as Water Jet Peening (WJP) and shot peening (SP) are performed

on the weld joints after welding.

In this study, to develop the prediction system of the stress relaxation behavior during SP, dynamical structural analysis
procedure was formulated. To achieve efficient computation, Idealized Explicit FEM was employed. Then, stress behavior of the
collision load of SP was discussed to investigate the load distribution. Then, the load distribution model of SP is introduced and the
prediction system of the stress relaxation behavior of SP was constructed. Finally, the usefulness of this system was shown by

applying to analyze the dynamical behavior during SP.
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Tablel Analysis condition of SP.
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Fig. 1 Analysis model of SP.
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Fig. 2 Distribution of stress in y direction.
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Fig. 4 Residual stress distribution in thickness

33 BTHR

Ta vy P RO R & b ICHBEIEROBAIZRIT S
y FaE z Fa OGS 5546 % Fig. 2, 37”89, 2 2D —
AT L OEZER NI DR ME D D DRI TR ORI
H o Ay D53 A % Fig. 4 1279, Fig.2,3 LV, av
N AMETZR L2812, R IIRER OIS M 5 &
NTWDHZ END, 0O SPNTIFZ YN /RE NIz, £
7=, Fig. 4 XV, a3y BHEERTHDHIZ I BREND
RWE ZAE TIEMERBIS I 25 TE WL Z &b
NDH. UL, BB ONEEER T D85S, MEROT
T =PRI L VRIS D T2 R&E 22N
HETRON, vay MREEROSEAE, v a v R
PEZETE LW ®, HPEER O U T A HEIBICI N T
EERIZHWRE RSB RET L0 THDEEXDL
N5, EEOSP O TIZBWTIE, Y3 v hERURBRA
EUTHNE SN D7, FHEBMEARATRRC IS 1T D 122
WFE A R OVBIEZ JEIC SP I BRI ET L2 R4 L
HARLESARYE FEM % W 72 BhAfRET TIRICE AT 5.
34 WESMETNVDOEBE

33ETE D EONIMEREND, Fig. 5 DX 5 R ESA
BT NEEZXD. FT, EERR(E)ICEZEHLIZETR
FATS. F LT, RBRANEMEAICERT DR, Wk
RICiEE RO R LI e — 27 285 & 5 ITESHRMEM
L, MDA % 15D B AT COES
BMETFL, ABECENS EFTSH. &5, va v by
Bk 5 B (=ts)lE, YEMEZETE 2 4 U T 2 53 A 23
D, EOREY TCIFHEER O TENIRELS LoTnD
LEZBND. LTy a v FABRRIR S EH]

SRE 26 R AR AR (2015 4R 2 H)

(a) :8.3 X 10%sec (b) :8.4x10¢sec (c) t:9.8 X 10 sec

V‘ ‘
(d) 1.02x10sec (d) 1.03 x 10-%sec  (d) 1.20 X 10-%sec

Fig. 3 Distribution of stress in z direction.
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Fig. 5 Approximate function of a load distribution model every time.
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Fig. 8 residual stress distribution

in direction on surface.

—— time:2.0e-4
—O—time:4.0e-4
—0— time:6.0c-4
—O—time:8.0e-4 | =
—— time:1.0e-5

0 02 04 06 03 1
Depth from the surface[mm]

Fig. 9 Residual stress distribution
in thickness direction.
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