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Research on the wear-resisting and heat-resisting deposit welding rode

MA Jiang-hong, YU Yue-guang, XUE Wen-tao, HANG Jing-yong
( Beijing General Research Institute of Mining & Metallurgy, Beijing, 100044, China)

Abstract: The wear-resisting and heat-resisting deposit welding rod with Ni-Co-Cr-B-C as the basic alloy system was prepared
by mechanical ball milling mixture, sintering after extrusion shaping method. The welding layer on the high temperature
casting alloy was obtained using the way of argon tungsten-arc welding. The component and the structure of the welding layer
were characterized. XRD and thermodynamics calculation results show that the welding layer contains fcc-alloy containing Co
and Ni, M,3(C,B)gor M,3Cg and a small amount of C;Mzand M3B,. The hardness average number of the welding layer with
high temperature oxidation-resisting performance was HRC49.5.
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Tablel The contain of alloy elements
TCE LR Ni Co Cr C B
S (RESEI%) RE 20.0~23.0 30.0~35.0 0.1~15 1.0~3.0
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Table2 Processing parameters of welding

B OBERER mm WA HRENV

B S (mm/min)

Ar i E/(L/min S5 JE Ak 3

90~110

Hit % 3.0 11~15
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Fig.1 The metallurgical structure of soldered joint across section
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Fig.2 SEM image of welding layer

Bl 3 A EARJZ B XRD 23 #r I3 - A ERIAHA v

A, &L CoNi O FE BT 0L J5 45 M23(C,B)6

o M23C6, Pl Co. Niv Cr R EMBALY. B4
) CTM3 F1 M3B2. 8] 4 AR 2 BB ) 244



5 57

THTLHLAE: ik it A ARAR A% 1 il 48 BT 5

- 167

PRG3R 3 RHEILE & AR TR 4R -

7000
A r-base
B B M,(CB) orM,C,
C M]B,
%)
o
O
A A
S
0 S : £
30 40 50 60 70 80 90 100
20/ (° )
El 3 HRER XRD 4347

Fig.3 XRD pattern of welding layer
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Fig.4 The results of thermodynamics calculation
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Table3 The contain of welding layer
H JEIRBL AT TR 8L B
. Ni 6535x10%; Co 2.826x10™; Cr 6.366x107; o
Fcc-Al - 2.8972x10 P 5 DL Co A1 Ni Jg 2 T 0305 B 4
1.739x10%; B 1.859x10
. Co 6.005x10"; Ni 2351x10™; Cr 1.179x107; _ X
MyCs  1.314x10° » P Co, Ni, Cr REmmitsy
4576x10%; C  7.428x10
, Cr 8144x10%; C  8281x10%; Co 7.863x10%; _
M-,C; 2.2798%10 i ) 3 Cr,Cs, F1/bEH) Co,C3 Ni,Cy
Ni 1.845x10%; B  5.671x10°
. Cr 5657x10%; B 1.173x10%; Co 3.528x10%; _
M3B, 3.509x10° ) Co~ Niv Cr itk
Ni 2.812x10*
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Table4 Hardness of welding layer

i 1 2 3

FHE

HRC 46 47 48

52 53 51 495
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Table5 Results of room-temperature tension experiment

%5 AR o/MPa FEXTIEMIZR 55/%
1 710 2.0
2 870 3.0
3 820 3.5
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Fig.5 Curve of Oxidation-Weight Gain of high

temperature oxide experiment
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