B 524 G 8 RERZE2:4R (A RBH S TRBAR N Vol. 52 No. 8
2019 4F 8 H Journal of Tianjin University (Science and Technology) Aug. 2019

DOI:10.11784/tdxbz201811063

TIG B3 & il 505 B R AR R IERERIT 5

wmAEL A EF, ERE, 'l
(1 RUERAEBPRRIE G TRBE, K 300350; 2. KHMBUCEBHOR TA00%, RIE 300350)

i OE: KAMBRWSS 2R AESEELMITR, AR BH TSR, AL EELGEA, KA 8 54
84 25 507 2 A0 4548 FAIRIR (TIG) W &2 A AL BB IS E B, AR ST R8sl X HEITHHIEE B
B, BRI R A B R RIS R BN N P, FRAEREAN, i TIG Fh I 2e 5 X Tl &
A AR IR E R BB P BT S A RIEMBR Y BEM . BB AR 3 RE, AR
B E S A 2474 THVy . 1456 HV,, #= T35HV,,, BB ELZIKGTHEE S 616.6 HV,,. KIEMAHRI>EM
WAL B A S AR R AL ET K, BB LEHBRNLTE AT IR T I ], 4ot diikasissis
PR, A S EARZ A s A A, BRI BALE A D] RAFe) AR, BALE DR AR % 2 E
WRIAER, ARRITIEE GG EE RAEMGHAAET L5 L KE B Y AR R S Sm kR A
PREGFEMERL. 25 GCrl5 4R B LT, W 50N #9, %8 1h, BEBEEGERT AN 2.5mm, BEHAK
A 0.4 mm®, A EH G 1/50.

KA WIS EAREOIE,; BB B

FESES: TG442 XEAPRERAD: A XEHS: 0493-2137(2019) 08-0829-07
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Abstract: Iron-based materials have been widely used in offshore oil exploration, advanced weapons manufactur-
ing, and other fields. In order to solve the problem of the poor wear resistance of iron matrix materials, a coating
containing tungsten carbide particles was prepared by means of a self-developed flux-cored wire and tungsten inert gas
(TIG) welding. The microstructure of the coating was analyzed by scanning electron microscopy and X-ray diffrac-
tometry. Mechanical properties of the coating were studied with hardness and wear tests. The experimental results
showed that uniform distribution of the tungsten carbide cladding layer could be prepared by TIG welding and flux-
cored wire. Tungsten carbide particles in the cladding layer can be divided into three states: undissolved or slightly
dissolved, partially dissolved, and completely dissolved. Corresponding microhardnesses would be 2 474.7 HV,,

1456 HV,;, and 735 HV,,, respectively. The average hardness of the matrix of the cladding layer was 616.6 HV, ;.
Element diffusion occurred between undissolved and partially dissolved tungsten carbide particles and matrix. Carbon
and tungsten elements diffused from the tungsten carbide particles to the matrix, while the iron diffused from the sub-
strate to the tungsten carbide. The formation of a metallurgical combination between the tungsten carbide particles and
matrix allowed the matrix to better support the particles. Tungsten carbide protected the matrix from the frictional ef-

fect of the pairing, thereby improving the wear resistance of the cladding layer. Fully dissolved tungsten carbide can
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improve the wear resistance of the matrix by forming a cast structure with a higher hardness when solidifying with the
matrix. In the case of grinding with a GCrl15 steel wheel, a force of 50 N was loaded. After 1 h, the width of the

wear mark of the cladding layer was 2.5 mm and the wear volume was 0.4 mm®, or just 1/50 of the base metal.

Keywords: WC cladding layer; tungsten inert gas (TIG) ; wear; microstructure
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Fig.4 Element distribution from unmelt WC particle to
the matrix of the cladding layer
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