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Tab.1 Chemical composition of Q235 steel
TLREE
C Mn Si S P
Q235 0.14~0.22 0.30~0.65 <0.30 <0.05 <0.04
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1 g BRI 8 mL /KFRREs PR RPN A A4
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BG4 150 CHETF- 2 h 5 H
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Tab.2 Powder ratios for cladding

R
5
w 5k A RGN Rk
No.1 30 38.5 3.0 RE 7.5
No.2 40 51.0 4.0 RE 7.5
No.3 50 64.0 5.0 RE 7.5
No.4 60 77.0 6.0 RE 7.5
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Fig.1 Microstructure of WC-reinforced coating
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Tab.3 EDS analysis of points in Fig.1

o TRERE
Fe w C Mn
A 33.89 29.73 34.28 2.10
B 39.76 25.57 34.67 -
C 3.70 43.11 53.19 -
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Fig.2 Longitudinal micro-hardness distribution of the coating
material with 50% W content
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Fig.3 Rockwell hardness, wear weight loss, and relative wear
resistance of coating materials with different W contents

Bl 4 AR W S EiREMEH R T B
HE 4 (a) PTRLEH, W E5N30%N, 5E
WIERMEBIRES:, WK, BHRB™H. 4 W
TR 40%0T, JAEIRER B IRBISE, VA
B, RO AR ST EIAE FHORORES . 4 W
FERIME] 50%~60%K, KEFEAE T WC il
KRILEIS IR 2RI B S M SO R B 28,
BCCBRBEARST” RO, RS T AR B 1 6 .

I FOR I R 1) 3 S R DRI A R S
e MR E A R, AR A SRR AN
W L HIR RIS . AR BT RN R AL A
B WC BRI 5 2k L IR R AR, WC R0k A B2 A
B WAEEREIS 1730 HY, 28R AtiR 2w BEYE
KEERL Y s WRIE G SERR, 4 WC Bk
T i EA R — e WM AR B (Ve . R8T B kL
NATHERD, BEE N 900~1200 HV. 447 JEfb1E



&
Y
&

71

(a)No.1; (b)No.2; (c)No.3; (d)No.4
El4 TEWSEREMRNREBIREH

Fig.4 Surface wear morphology of coating materials with different W contents
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Microstructure and Properties of WC-Reinforced Steel Matrix Composites
Fabricated by TIG Cladding

YANG Yan', TANG Fang?, YAN Yingping'

(1. Zhangjiajie Aviation Industry Vocational Technical College, Zhangjiajie 427000, Hunan, China; 2. Changsha Tianyi Intelligent Technology Co.,
Ltd., Changsha 410100, Hunan, China)

Abstract: Using ferrotungsten, graphite, reduced iron powder, and medium-carbon ferromanganese as raw materials, an
in-situ synthesized WC particle-reinforced iron-based coating material was fabricated on the surface of Q235 steel via
argon arc cladding technology to investigate the effect of tungsten (W) content on the microstructure and properties of
carbide-modified steel materials. The results indicate that the cladding coating exhibits a well-defined interface with the
Q235 steel substrate, free of pores, cracks, or other defects, and achieves excellent metallurgical bonding. When the
molar ratio of W:C is maintained at 1:1.5, an increase in W content promotes the in-situ synthesis of WC particles,
significantly enhancing the hardness and wear resistance of the matrix material. As the W content reaches 50% or higher,
the number of WC particles increases markedly, forming a uniform and dispersed distribution within the matrix. The
Rockwell hardness of the coating material attains 61 HRC or above, and its relative wear resistance reaches
approximately 66 times or higher compared to Q235 steel, demonstrating significant improvements in the microstructure
and performance of the steel material.

Key words: ferrotungsten; in situ synthesis; WC; TIG cladding; microstructure; properties
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