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Study on laser cladding Al + Y powder on Al-base alloy surface

HUANG An-guo ,WANG Yong-yang ,ZHAO Yong ,XIONG Jian-gang ,LI Zhi-yuan
( Department of Materials Science & Engineering, Huazhong University of Science and Technology , Wuhan 430074, China)

Abstract; To prepare the high properties Al-Y coating, laser cladding was carried out with a CO, laser by melting the
preplaced Al +Y powder on the surface of 2034 Al-based alloy. SEM, XRD,EMS and micro-hardmeter were used to analyze the
microsiructure , components , element distribution and micro-hardness of the cladding layer. The Al-Y coating mainly consisted of
Al, Y Al,, YAL and YAI phases,and Y was mostly found on the grain boundary and at the interspaces of the grains. The micro-
~120HV, , of the

base material for decreasing the effect of solid solution strengthening of Cu element. The results show that the clad layer and the

hardness measurement of the coating was in the range of 70HV,, ~95HV, , ,which was lower than 100HV,

base metal are joined by the metallurgical bonding,and it has obvious finer microstructure.
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Fig. 1 The backscatter microscopic structure photos of base metal and cladding zone
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Fig.2 EDS of the laser cladding layer
a—bright zone b-—dark zone

Table 1  Composition of the laser cladding layer

composition mass {raction atomicity fraction

Al 0.8967 0.9662
bright zone

Y 0.1033 0.0338

Al 0.9867 0.9959
dark zone

Y 0.0133 0.0041

i R SE Y B B BEREAR, Y LT R Bk T HES) AR S
B R A, DRIV o ) s S D 43 A Y 7RSI
BREHEN0.04 %" 76 a(Al) E554ET, b TR
FOVED, A BRI Y AR/, T A R B A e -
PR TR , 6 & G 7EBEE 1 R PP K A A K, 7E
O3 ASHEAL P A IR AT, LS 2 MHERAL Rk i
FEAL, RN T « (Al) ARSS S, AL T4 4 1
GBL, BLAN R L Y REWESTEYR, E4 W



E33HE W2

bR 5 T8 7K 3 AR, B T AR DR o, I SR A AR DR
NSRS B4 T abkL, h BT UG RSB X A0
R/ R

ATHE-LoH Y TRAERMEEX P I
RO, W B2 BB R A AT T BRI FE AT,

GRNE 3w, Y TRBEREPRIRA T BEH,
0.24a

mass fraction

0 1000 ' 2000 3000 4000
distance/pm

mass fraction

2000 3000 4000
distance/pm

Fig.3 Y distribution on the cross section of laser cladding layer

a—horizontal direction b—vertical direction
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Fig.4 The XRD of cladding layer
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Fig.5 Al-Y phases diagram
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Fig. 6 Hardness distribution on the cross section of laser cladding layer

a—horizontal direction b—uvertical direclion
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