W42 % 4510 ) wmOE 5 W & Vol. 42, No. 10
2022 4 10 /1 EXPLOSION AND SHOCK WAVES Oct., 2022

DOI: 10.11883/bzycj-2021-0394

HAREIEERIE IS Q345R MY /E H
EinE = 4aeffx

K ELE EF AR, KM, RELL 5 H
(1. TUPRZFHU TR 5 I 22 B, 8l 7% 315211;
2. T AR R A R I B A B, WUL T 315211
3. TR S B, WL T 315211)

WEE: X P R A0S B9 R T 28 MR Q345R 4R T 65 1l v BB AN B 9 Pk RE EATAF ST . B 0 Mk 2R SE G,

A EHE T DB T L E e . S5 BN, A WIBUZ R AT WOZ R ot s R AR TR, iRl
PE 2 S B2 T 5.8 A5 RN 2.6 £ 5 SO 5 46 25 S 2 A 28 3o 30 b o ) S sl R T 4 B0 B D F R AL B RE . (RBEE vh

K EIE ffﬂﬁéffmﬁﬁﬁﬁﬂ&o P 57 R 25 SR WoR, MR R 7 £ 4R, KOk 1R 2 h B9 55 7 AR R T DR U RE B AR
36.8% F 56.4%, 283 — YR B — U wh i 5 3 A 9 0 55 7 i 3 i B T 43.8% 1 198.2%, £ XRD Ao 8ok v o fig 7E %
ﬁﬁ;ﬁk—m%gﬂ’ﬂﬁﬁaﬁF\MJJJ%JT»TW%'JWQX?}”%

KR WOt BRIk AL Tl Rtk 2 98 Y A O S

FESZES: 0346.2;0389 EfrFERRIE: 13035 XHERFRERE: A

On corrosion and fatigue resistance of pressure vessel
steel Q345R after laser shock repair
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Abstract: Electrochemical corrosion and fatigue tests were carried out to study the corrosion resistance and fatigue resistance
of the pressure vessel material Q345R steel after laser shock peening (LSP). The material was cut into samples of 6 mmx
10 mmx10 mm, with water as constraint layer and black tape as absorption layer. Laser shock peening was carried out for 1, 3,
5 and 7 times respectively. The samples were immerged in 3.5% NaCl solution for electrochemical corrosion. Tafel
extrapolation method was used to obtain the polarization curves of the corrosion resistance of the reactive materials. The results
show that the samples have the best corrosion resistance after a single shock, their corrosion resistances decrease after multiple
shocks, the corrosion resistance without black tape decreases more obviously, the black tape serving as absorbing layer can
effectively protect the sample from the LSP damage. The micro-observations show that surface cracks on corrosion specimen
after LSP were significantly less than those on the untreated sample. S-N curves were obtained by MTS fatigue test of samples
after different corrosion time and LSP times. The results show that under the same stress condition, the fatigue life of samples

after 1- or 2-hours’ corrosion decreased 36.8% and 56.4%, respectively compared with that of the original sample. After one
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and three shocks, the fatigue life of the specimens increases 43.8% and 198.2%, respectively. X-ray diffraction (XRD) was
used to analyze the residual stress on the surface of the sample. It was detected that the residual tensile stress on the surface of
the untreated sample is 34.4MPa, and the residual compressive stresses on the surface of samples after one and three shocks
were 205.6 and 288.5 MPa, respecitvely. It indicates that the residual compressive stress layer with a certain depth was formed
on the surface, which inhibited the crack propagation and improved the fatigue life.

Keywords: laser shock peening; electrochemical corrosion; polarization curve; fatigue life; micromorphology
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Fig. 1 Schematic diagram of laser shock
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Fig. 3 The samples after laser shock peening treatment
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