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Study on Microstructure and Properties of

the Ni-based Amorphous Composite Coating Prepared by Laser Cladding
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(Liaoning Technical University, Fuxin 123000, China)

[Abstract] Ni,, Zry, Ta, alloy powder was pre-coated on 45 steel surface. Amorphous composite coating was pre-
pared with DL-HL-T5000B-type cross-flow CO, laser helium-free. The microstructure was analyzed with XRD and met-
allurgical microscope analysis, meanwhile the hardness and friction properties of the layers were tested. The result
shows that the coating is composed of intermetallic compounds, amorphous and nanocrystals, for example, Fe,Ta,,

Ni, Zr, » FeNi;, Ni; Ta etc. The hardness of cladding layer reaches the maximum at the power of 3. 3 kW, which is

2 954. 3HK, and the wear rate is the lowest, which is 0. 571 mg/mm®.

[Key words]

WOt B EL A X AR I I N IR TR N
S5O o B R AR T AT A M AR I 2 T PE R
WOCHE & AR 5 G A TR )2 A AR 0 B S K S BR
M {E . Yoshioka 5 A 7¢ fIK fil 99 2 1 90O 1& & Ni-
Cr-P-BIEMGEY . FKBTEMEERE: ERASH
ATE Cu Fbt £ O E PACuSi &4, K BUAE X
Gy N5 JREEHRA P R BRIEE AN 5 pm BAE
R B TR T 45 N R R I R o # e
Fe-Zr-Ni-AL-Si-B &4, 3k45 T AHAE IR 2 .

BRBLAE A A IR RO AR AR AR T B Y 3R A
BEMETY ., ZEERAREATRER WA EH
BILE, DAL R . EE R TRIKL
FIPE IR L AT NI JE AR R A a3
B KA AR F B BCAE 1 69 Niy, Zrs, Tags , 75 45 80 1M
WRE R A & IR MR 2 DU R 1Y &

(W #5 B H912010-05-30; (& B B E312010-07-05
[(EETB i THAAUT TR B 5 % Bimi H (2008297)

laser cladding; 45 steel; microstructure; properties

PEREAE i

5
Bl

1 BEEE

Ip

SSIVE IR R R 1B DN i) 7 3 o 1 O
MIAEAR B L8 AR B F M B A AiE . AR PR 2R e
SCAEE = T AL R EE B AR 1 i T A % AR
Gy BUIELR Z LAY SGE BN R 5 ot Rk
i R DG IR 9 14

Ni-Zr-Ta J& A 1) KPR &6 8T8 ik & . %
ORI B 22 4 ST B AR AR A A A i L AR (AT A
HNHE) » LA Ni-Zr A B 3 & A N Ze, fE S8+
We R L FE Niy Zr,-Ta 28 TR ELR 5% d Tk
FEZ (e/a=1.5) W3¢ AT BA 5 KAE I i Ak
M Nip Zry, Tags BT A BIEN T B A 8

LEF A IFRA969—) 5 il 7 A W BUR L W A S, 32 BT 50 07 1) Sy e B ek R R 3 T e



NS

WOLKE B Ni B3R W A2 5 TR 2 A8 PR REWE ST

Bl 1 Ni-Zr-Ta =JCR R PRI AL

Fig. 1 Cluster lines in Ni-Zr-Ta ternary system
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Tab.1 Power component ratio of laser cladding layer
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Fig. 2 XRD analysis of the layers under different laser power
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Fig. 3 The microstructure distributing of laser cladding layers
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Fig. 4 Microhardness of the Niy, Zrs, Tass alloy coating
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Tab.2 Microhardness of the Niy, Zr;, Ta,s layers
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Fig. 5 Weight loss of layers under different laser power
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