EHRRE I | H Wt Vol. 35, No. 7
2008 4£ 7 H CHINESE JOURNAL OF LASERS July, 2008

XEHE: 0258-7025(2008)07-1073-05

LY12CZ ot ks B 9% 95 Pk e
MEE H3E EE I R FRE B O

GRSz TRESABE R B0 Be . ILAR H & 266041)

35

TE A E R YAG Bkop 2CHOGE 0 g Bkooh 58 8 R BB E A CHAT I E S A X T ZE S8 B
TRALIE A5 Y B A SRR R EORIR T ALY (Y BRE BN 400 & & ARSICSE YRR ECN 120064 T
O3 B R AT 55 S0 R ST W O A A R AR 3 AT . SRR BILIEBE ALY G IR R 2 R A ik BIE BE ALSE G
SR F AT 33900 IR 2 MRS A 18 B B IR T R R AL I I S B IG R D 8 57 W O R R XA AE 9% 55
SeAlt MU 55 B B IR B ALSE A Gl I 3 B SALBR G 3 2 L IR 2 AR R 8 57 I AP AE .

KR BOCEAR B A S OISR R A RIS O S A8

FESES TG 146.2;TN 249 XHEARIREE A doi: 10. 3788/CJ1.20083507. 1073

Fatigue Performance of Laser Cladding on LY12CZ

Sun Fujuan Hu Fangyou Huang Xuren Wang Bin Lu Changliang Hu Bin
(Qingdao Branch of Naval Aeronautical Engineering Academy , Qingdao, Shandong 266041, China)

Abstract In order to find a good method to repair the corrosion damage of LY12CZ, laser cladding ALY (4% Y)
and Al-Si (12%Si) powder on LY12CZ was studied by changing the technological parameters of the YAG pulsed
laser, such as current, pulse width, frequency, spot diameter and scanning velocity. Through studing the fatigue
test, analyzing the fatigue fracture and metallic phase, the result shows that the fatigue life of the laser cladding Al-
Y is 339% of the cladding Al-Si alloy specimens. There was little pore and impurity in the Al-Y layer which joins
with the substrate firmly. There is fatigue ribbon and fatigue setback in the expansion region of the crack. There are
many holes in the Al-Si layer which does not appear the low-cycle fatigue characteristic.
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Fig. 1 Fracture of the specimen before cladding
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Fig. 2 Fracture of the specimen after cladding
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Table 1 Result of the fatigue test (times)

Cladding AIFY 10437 8472 12148 11573 9322
Cladding Al-Si 4218 5746 5792 6740 6276
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Table 2 Contrast of safety life estimation

s =

X s X, N,
Cladding Al-Y 4.01 0. 05 3.89 7762
Cladding Al-Si 3.76 0.17 3.36 2290
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Fig. 3 Position of the crack
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Fig. 4 Fracture of the laser cladding Al-Y. (a) transition
area of the layer and base; (b) extended area of

the crack
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Fig. 5 Fracture of the laser cladding Al-Si. (a) transition
area of the layer and substrate; (b) extended area

of the crack
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Fig. 6 Microstructure of crack of the laser cladding ALY
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Fig. 7 Microstructure of crack of the laser
cladding Al-Si
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