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Microstructure Change of WC Particles Reinforced Nickel Based Alloy Laser Cladding Coatings
during Heat Treatment
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(1. Mechanical & Electrical Eng. School, China University of Mining and Technology (Beijing), Beijing 100083; 2.
Heilongjiang College of Technology, Haerbin 150027)

Abstract: In this paper, Ni60B coating, micrometer WC particles and nanostructured WC particles respectively reinforced
Ni60B coatings were prepared by laser cladding technology. Heat treatment at 100~900 °C for keeping 1 hour were conducted
for the three kinds of coatings. The coatings were analyzed with SEM, TEM and x-ray diffract meter and the effect of WC
particles on the microstructure change of the coatings was investigated. The results show that for Ni60B coating supersaturated
elements Cr. Fe. C in Ni solid solution occur diffusion and the shapes and crystal structure types of carbide-boride occur
change at 700 °C, moreover phase precipitation phenomenon occurs at 900 °C. For WCm and WCn coatings, with temperature
raise, the W and supersaturated elements Cr, Fe, C in Ni solid solution occur diffusion and even dissolution, shapes of carbides
occur changes. Element W supersaturated degree in WCn coating is higher than in WCm, so the microstructure change occur at
lower temperature.
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BEAT T S IR L E A BEARE: , DARRHUE P
LA IR 2 LGV AL, S B R R R
WIRH SRR BN o QT R B 1 A pr 2 U 25
PIRGASAL S A — S5, (R R A WO M
TR IEAE R E RS AR P IR AT A IR SR AR %
PR RE S MR ARG BBV R R, ERE
T A e 2L 20 A A A5 M R Y 2 i T R b
TRk RG2S JE 1 1 A A 5 i S R E

1 REHZE

11 RERS

WO BEIR BRI : Inframat A =] 5 A
S7412 IR YK A 12 % Co-WC WA ; H 5ifl i
B4 YFL12 Js sy P B 480K 4 12 % Co-WC #
K R IABEEREE B 1A S A NiG0B. )2
AR 1. WOk TZES40h: I L6kW, K
BEE2 3.9 mm, YeBE THEE R 240 mm/min, #
Wroe R 1 mm. 58 RiREREZ 1 mm,

R 1 ABRHSEL (RESE %)

Table 1 Components of coatings (w/% )

REHRY S7412 YF112 Ni60B
Ni60B 0 0 100
WCm 0 30 70
WCn 30 0 70

1.2 PRI

WS HOC B B P BOS R R AR
AiE, K52 P O F BB IR,
ARG LA F BT kA T BE S B ), AR5 a7k
BRI EOCEBREAEX —RENARARET
RIFHEAT AT, FRBOCEIR EEAERER T
AR EEBARAE. BT ikSd Ni Ea8RE

15kU xX5@8a

) RAE 1000~1100 ‘CZJH], WOUBLHLIG BE B i A
MRt 900 °C. FrRAiREu %€ : 900 Cy 700 Cs
500 ‘C. 300 “C#u1 100 ‘Cig M A IEE I5EM
GERVE R BOREROR B 5 AR T B AR b ik B A
it 67 min Jg BEHR DX AT DAVLSE 2 45 0 B AT R
%W, B fEREIR R bk 1 h HEDEEE WC
W5 NI BRE S B R ORI ), JERIENR
Rpdi R, A TRERLEE 1 h R EHAR
BTOR, SRAZKEHITEFXEHA R ER ER.
R 2P| T W E R R SR AL Hh ik BT
Ti%. MACFBARA SX2-4-10 A A K
KSW—4-16 JE 538,
2 MABEABRALERE

Table 2 Heat—treatment of laser cladding coatings

BE R A PR EE /°C

%% MM 100 300 500 700 900
Ni6OB 1 A700 A900
WCm 1 B100 B300 B500 B700 BY0O
WCn 1 D100 D300 D500 D700 D900

1.3 HALHMDHR

XFHEAT A ) BE AL 3 ) 0 )2 W AL R 45 Rk
17 X-ray fitdt4345, SEM F1 TEM Zq%2, X-ray
R M5} 2%k Rigaku D/max 2200PC, Cu #H,
40 kV, 150 mA, A& 1.5406 A,

2 REERRTIE

2.1 Ni60B i&EHAIRLALLA T

Bl 1 & Ni60B JE kiR E A K43 4 700 CHi
900 ‘CARifik 1 h K& 5 Wi Z B A 2. Ji ik Ni60B
WEHR . B By A v 0 AR,
BHARA T, KAWL MasCo BURRALA o

W1S5kU KSe0

@) e S (b) A700

(c) A900

& 1 Ni60B #2425 SEM (BS)
Fig.1 Microstructure images of Ni60B coatings
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WA RS B8N, FIBAE Ni BB L
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LR A900 ¥ = A I 4R X iy EDS 43 At
Be vt 53eW] - Ni ZEaaxr Cry Fe ZERRALMIE BT
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HEE I EILR (Fes Ni) SRARHIM. & 2
Ja A900 iR EA IR TEM 5 I o7 5
BE, 900 CHHE 1 h SRR B4 Mo e E R 1
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MsBs fihE o

(@) Ni &oke
Bl 2 A900 % ZA 4L TEM E%
Fig.2 TEM images of different microstructure in A900
coatings
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Fig.3 X-ray diffraction pattern of WCm coatings after

heat—treating
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Fig.4 Microstructure images of WCn coatings
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Fig.5 Dendrite image of B300 coating
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Fig.6 Particles precipitation image of B900 coating
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Fig.7 Microstructure images of WCn coatings
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