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Study on Microstructure and Performance of Interface between TiC Steel Bonded
Carbide and Surfacing Transition Layer
WU Shufei!, WEI Wei2, MA Hexiang', CHEN Yong', LIU Shengxint, HUANG Zhiquan®

(1. School of Material Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Zhengzhou Research
Institute of Mechanical Engineering Co., Ltd., Zhengzhou 450001, Ching)

Abstract; The transition layer was deposited on TiC steel-bonded cemented carbide by using ERNiCrMo-3 welding wire.
The microstructures and properties of interface between TiC steel bonded cemented carbide and ERNiCrMo-3 surfacing layer
under different heat inputs were studied by using scanning electron microscopy, EDS spectrometer, microhardness tester and
universal testing machine. The results show that there is a fusion zone with a thickness of 60-150 pm between TiC
steel-bonded cemented carbide and ERNiCrMo-3 surfacing metal. With the increase of welding heat input, the thickness of the
fusion zone gradually increases. When the heat input is 3.5 kJ/cm, the microstructure of the interface is uniform, without pores,
cracks and abnormal grain growth phenomenon. There is element diffusion between the base metal and the surfacing weld,
and the metallurgical bonding is realized. There is a buffer zone with gradually varying hardness change between the base
metal and the surfacing weld. The highest shear strength of TiC steel bonded cemented carbide / ERNiCrMo-3 interface can
reach 443 MPa, which meets the bonding performance requirement between wear-resistant parts and matrix under harsh
conditions.

Key words: TiC steel bonded carbide; surfacing transition layer; interface

ISSN1001-3814
CN61-1133/TG

WA Tl K PRI R R, 2R A8 Ao T o
TEM S IR A S5 A T O PEREEESR H i s, 3 — a9 &
JEMEIE ZANBET 2 4 TOU P I TR, &
PRI WA, 8 05 <5 R X <5 s B et it £k

1 #5 B #3:2022-08-01

HEUW B TR A RHE O LT H (222102230038)

EE B R A1E(1998- ), L, T RE R P -5 Az R8RS 7 0]
SedE S AR THH R, E-mail:wusf98823@163.com

BIREE MK (1967- ), JTALE RN e L i A1, = BB I 1]
SRR T2 E-mail:13523499166@163.com

B WIHURE 45 4 o A AR 4 B D RS LAY —
MEEPRE, i TR RS | R B T o
TR E A = (H TR S B 22 Ryl in T
PEFT AT | S A RE AT IR 22 R T BB K
METAREETITIEIEAT LR BESE L BIR &4 &, 7
B RS R R R 5 i, ARORMBRR ) 1
R ST e BT, NS RE BT 5 < R AR 515 4 Y i
il 1 R R AT R i 4, AL TS M
A, B UL R AT I AT v 51k T =
SMITFER B2 RTER,

37


mailto:;E-mail:wusf98823@163.com
mailto:;E-mail:13523499166@163.com
https://hffybd81d89a07a2d497bhkwwkwqw0ppcq6qw9fffb.res.gxlib.org.cn
mailto:rjggy@vip.163.com

PINT TS
Hot Working Technology

ZDZC60TiC 4 25 0 Jo1 5 4 & — Pl LA S B B9
KighitH, LA TiC AR A E A MR, & B A mh
[N =Y ) N = FAR ik d M T DB = R T ) | T 2.
FEPEPERESE BT 2 N 1L IR 4 | BRI AE 4R
AR B8 S 2 I, H TiC A4S 1 o A 4 A o i
AN AR R R, FE S PR A 7 o T B S AL
AR A VA s Bk
R AR o P IR 25 B i AR = T 2
BTV ZHXTE, BT TiIC WSS A S,
B S WIER IR T B fhebERe
FHZERR, M i S e MR e TP IE A KN 77,
TERRAR I IE RIS, (R sk b fg
R, PRI, T TiC N5 & 4 D IR IE 2
DABE AR AR NS5 15 T A 4 i s i

H &R X TiC 4045 8 A 4 H OTUE R 1 I 5%
B X TiC M5 5T G 4 0 1 B il 2R dE e b
Bl . BIASCER: ERNiICrMo-3 %322 4E Fy i ds
Mk, B BT T MR Y A 2 2R kR
BN TIC M5 A 4 5N R g2 ik — e i

ST
1 REMESTE

RIS B 1E S IH BB 2 Bl A FRA B 13 F20F
RIS N ZDZC60 1 TiC ML i 4 4, ]k
50mmx25mmx10mm,, il J5i 5 4 241 20 322 = 4
FLORFN TiC BEFTAHZL AL, A 1 PR, 2 hEHR
1.6mm [ E 7= ERNiCrMo-3 15322, Bl Kt 22 )4k
SR ILER 1,

¥l 1 ZDZC60 W45 i 4x e 41
Fig.1 Microstructure of ZDZC60 steel bonded
cemented carbide
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Tab.1 Chemical composition of the base metal and ERNiCrMo-3 welding wire (wt%o)

K C S Mn Ni Mo Al Ti Cu Fe Co Nb Cr
ZDZC60 | 0.7~1.2 - 55~98 | 1.6~2.8 | 1.2~1.9 - 35~48 - ok - - -
Jias 0.018 0.14 0.02 64.2 8.84 0.13 0.17 0.013 0.27 0.02 3.88 2253
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Fig.3 Microstructure of interface region between TiC steel
bonded cemented carbide and ERNiCrMo-3
under different heat inputs
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Fig.4 Element distribution of interface region between ERNiCrMo-3and TiC steel bonded
cemented carbide under heat input of 3.5 kJ/cm
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