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F1 CuZn38 HEMFHST
Table 1 Chemical composition of CuZn38 alloy (mass

fraction, %)

Cu Fe Pb Zn

60.5~63.5 <0.15 <0.08 Bal

R2 CuZn38 AE&FEMRESH

Table 2 Performance parameter of CuZn38 alloy

o,/MPa opo/MPa % E/GPa

372 230 13.2 124

GAIA-1064. WOLHIMEERE S AN 2.5 T 45 T, #
P 50%, WPLEZ 3 mm, WIUEAN 0.1 mm JEHI4EH
6, ZR)ZN 1.5 mm EMaiK. 955w 1 pr
7N, WERLIX A 22.5 mm X 9 mme. IRAEIN RSO 5
FERAI LR LUIEIRSME RS, 300 CiR
KALFE 45 min, RFERIZL 400°~2200" & HRDALIT BE
o, OGOk R Ak e Ak B . 9% 5T SRR TE
EHF-EG250-50L &9 55 S bl BdkAT, RA R~
E 5% B R R R N2, NI H R=0.1, SEIGAE £=20
Hz, KN 7] 0man=340 MPa, SZERIREE N5 SR
S T I RE SR A OB ALET 1 A0 RS
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35

30
|
|

18

106 M
El1 BOum ARk S s A 7 Rk

Fig. 1 Shape of laser peening and plain fatigue specimen

(Unit: mm)
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Fig. 2 Micro-hardness distribution of samples through depth
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Fig.3 Residual stress distribution of samples through depth
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Table 3 Fatigue test results of specimens
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Sample No. Ny; Ny; N3; Xi=lg Ny; Xo=lg Ny; Xs=1g Ns;
1 978698 1307969 1418198 5.9906 6.1166 6.1517
2 993236 1241862 1422570 5.9971 6.0941 6.1531
3 884126 1281712 1421934 5.9465 6.1078 6.1529
4 999876 1275610 1413783 5.9999 6.1057 6.1504
5 861495 1279997 1448647 5.9353 6.1072 6.1610
6 880789 1303120 1467750 5.9449 6.1150 6.1667
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Fig. 4 Morphologies of fatigue crack initiation region of
specimens with different treatments:(a) Untreated; (b) 2.5 J
LSP; (c) 4.5 JLSP
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Fig. 5 Morphologies of fatigue crack propagation region of specimens with different treatments: (a), (b) Untreated; (c), (d) 2.5 J

LSP; (e), (f) 4.5 J LSP
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Fig. 6 Morphologies of fatigue crack fracture region of
specimens by different treatments: (a) Untreated; (b) 2.5 J LSP;
(c)4.5JLSP
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Laser shot peening on brass and its fatigue behavior

LIU Lin"*?, SHENG Yuan-yuan"*, ZHAN Pu-jie"*, CHI Rui"*, ZHOU Jian-zhong’

(1. School of Mechanical Engineering, Changzhou University, Changzhou 213164, China;

2. School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China;

3. Jiangsu Key Laboratory of Green Process Equipment, Changzhou University, Changzhou 213164, China)

Abstract: The brass was induced by laser shot peening (LSP) with the laser pulse energy of 2.5 J and 4.5 J, respectively.

The micro-hardness, residual stress and fatigue properties of brass induced by LSP were investigated systematically. The

results indicate that micro-hardness and residual stress significant increasing along depth are accompanied by improving

laser pulse energy. Compared with the untreated, the fatigue lives of brass induced by 2.5 J LSP and 4.5 J LSP increase

by 1.27-1.49 times and 1.42—1.66 times, respectively. Fatigue fracture morphologies indicate that the stress

concentration on surface defects of brass is relieved after LSP. Meanwhile, the location of the fatigue crack initiation

shifts inwards. Fatigue striation space in the crack propagation region decreases gradually, which causes crack growth

rate reduces effectively, with increase of laser energy. The size and depth of the dimples in the fracture region distend

with the increase of the energy, which improve the fatigue life of the brass.

Key words: brass; laser shot peening; residual stress; fatigue life; fatigue fracture
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