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Effect of in-situ synthesized V (C,N) on microstructure and properties of iron-based

surfacing alloys

BAI Yunpeng, JIA Hua, XU Ling,ZHANG Xiaoyu,ZHU Maohan, WU Libo
(College of Mechanical and Power Engineering , Dalian Ocean University, Dalian 116023, China)

Abstract Five groups of Fe-Cr-C-N-V iron-based surfacing alloys with varying vanadium contents were prepared on the surface

of Q235 steel using a self-made flux-cored wire open-arc surfacing method. The microstructure and properties of the surfacing

alloys were analyzed using X-ray diffractometer, optical microscope, scanning electron microscope, rockwell hardness tester, and

wet sand wear tester. The results indicate that the surfacing alloys primarily consist of martensite, residual austenite, V(C,N), M,
(C,N)i, Mis(C,N)s, and M5(C,N) phases. With increasing vanadium addition, the in-situ generated V(C,N) ceramic hard
phase particles increase, the primary austenite grains refine, some transform into martensite, and the eutectic hard phases
increase and gradually break from a network structure into isolated shapes. When the mass fractim of vanadium is 8%, the phase
structures match well, resulting in the best wear resistance of the surfacing alloy, with a hardness of 64.5HRC and a wear loss of
0.166 7 g. Continuing to increase the vanadium addition thereafter leads to the aggregation and growth of V(C,N) ceramic hard
phase particles, resulting in a decrease in the wear resistance of the surfacing alloy.

Keywords flux-cored wire;in-situ synthesis; V(C, N) ceramic hard phase particles; iron-based surfacing alloys ; microstructure

and properties

YHE TR, A

|.|r|r

BIHER S LG RN R ORI Z MK V2RSSR EHEIE S S

B, Hii N 2 i mssplz —"=, ATk PR mEREEES ST IMAE=NV, 1] L
e BEEREH A, ol e TEEME S R AR BCIR Ve, 23598004, IF H VC BefE
o FEALE P ER Fe-Cr-C REEESESTHINTI,  NREEEZRIE, EHIEZ, b aiki, B 3L R 2
Nb,V,W,Bfi# - 550K, A E ik b el itk B, NS & a0 v i Eig . M T IEAEZ
G A AR A PERE T TR T VAEFREZE I pY VC, ~%ﬁﬁ%i‘ﬁncﬁﬁﬁ$bni BX&SIFRES
Xz ek 4 & , I Hg— ﬁ?ﬁﬁﬁk%%m?,iﬁéﬂﬂtaﬂ G BB M AR T A e RE o R TF

\...

RL R R PR I VR T, OB ROy VC ORI, mmﬁ;ii AT, FH RS R bk kﬂé%_ Lfiﬁ%?%ﬁﬁ,u
FEm A i e th L, SRR AT IRAE R4 It RIE L VC AR E (/R Bk B ALY V (C, N) JiUKL,

sk H 1 . 2025-04-22 ;& 18] H #H . 2025-08-18

e H L TEATITRAR L% H (QL201914) ; 1L TA BT RIEK S 115 (2025-MSLH-117) 52025 47 RIETRE R 2 PR 2 A )]
IRt H

F—1EF H=M, 5. E-mail:2326792047@qq.com,

AR a7, 3B i, BIZd% . E—mail : wulibo@dlou.edu.cn .




84 LHEMEF TS ITAE 55494
FESRAL BRI & S M 7 T E A ) RE R *2 HRGENUFRS (RETH/%)
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