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Investigation of effect of two-side laser shock ordew on
small-hole specimen strengthening

JIANG Yinfang, LI Juan, PAN Yu, JIANG o, 1i Zhen
(School of Mechanical Engineering, Jiangsu University, Zien;iang 212013, China)

Abstract: Small-hole components have typical details of stress conc. atictic» 5o that they are easy to produce fatigue cracks
under fatigue load and the usage performance and service life of criti-a. <auciunes are easily affected. In order to study effect of
two-side laser shock processing ( LSP) order on strengthening of sricll-hule specimens, fatigue tensile tests of TC4-DT hole
components by two-side LSP simultaneously and two-side LSP succeesivily were carried out. ABAQUS finite element software was
adopted to conduct simulation study on residual stress distiibutin. ¢f TC4-DT hole components after different two-side LSP. The
results show that the specimen fatigue gain after two-side simu!taneous LSP is above 2 times than that after two-side successive
LSP. Residual stress distribution of a hole component after two-side simultaneous LSP is more homogeneous. And the fatigue
source deviates from the midpoint of the thickness significantly. The difference of residual stress of two LSP surfaces is large after
two-side successive LSP. The simulation results Lave good agreement with the experiment results.
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Fig. 1 Double-coupon specii e € T04-DT titanium alloy

Table 1  Chemical composition ( mass fraction) of TC4-DT titanium allov

w( Al) w(V) w(Fe) w(C) w(N) w(t, w(0) w(Ti)
0.056 ~0.0635 0.036 ~0.044 <0.0025 <0. 0005 <0.0003 00125 <0.0013 balance
Table 2 Test parameters of LSP
sample No. spot diameter/mm energy/J peening order strip peening laser peening area overlapping rate/%
1 2.6 6 AB 6 x6 8.6mm x 8. 6mm 53.8
2 @2.6 6 (AB) Sxh 8.6mm x 8. 6mm 53.8
8.6mm 467a,> GPa il 6GPa, HAR IOt i s b T2 24
SRR IR R P AT o BRA N I AR A A 3
/\/\/\/6 Ui, Hrp D78 A IR B$AE, @R B 1K 1 H
("§ 2722 7‘>f 2, @FRFLEERRAR
NN N BN
Y X XX g
4> 4> o s, s11
0 (Avg: 75%)
KA A 2 ) g
N7\ 78\ 78\ 7 steriing point 10420401
g4 I -4.495e+01
| -9.664e+01
’ -1.483e+02
-2.000e+02
AT - -2.517e+02

Fig.2 Laser shock pa*i cru spot aistribution
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Fig.3 Path of residual stress measurement
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Table 3 Result of fatigue experiment

fatigue fatigue . location
. . . gain of R
sample  peening life of life of : . of fatigue
fatigue life/
No. order  unprocessed  processed % crack source
area/time area/time ¢ to A side/mm
1 AB 98563 172682 75.2 2.91
2 (AB) 106307 302396 184.5 2.62

Fig.4 Fatigue fracture morphology
a—untreated b—AB ¢—(AB)
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Fig. 5 Residual stress distribution of hole wall
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Fig.6 Residual stress distribution of surface path

a—peak pressure 4GPa b—peak pressure 5GPa c—peak pressure 6GPa
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