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ABSTRACT The interface microstructure and mechanical properties of the cemented carbide and
matrix metal have been studied by using SEM, TEM, EPMA, XRD and indentation test. The results
show that the interface mechanical properties are greatly affected by heat input. The interface defect
will appear and the mechanical properties of cemented carbide will lower while heat input is more
than normal. The interface between cemented carbide and matrix metal in the electrode is one of the
diffusion type, however, the interface in the hardsurfacing layer is a mixed type, at which new phases
formed due to the obvious diffusions of W,Co and Ni atoms. The interface with mixed type has high

adhesion strength.
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Table 1 Chemical composition and mechanical properties of hardfacing material

Mechanical property

Component Main chemical composition Density Flexural Tensile Thermal expension
mass fraction, % Hardness strength strength coefficient
gem™ 2  MPa MPa 1076 v —1
Cemented carbide WC—(4—8)Ti—4TaC(Ng()~(8—10)Co HRA W5 127 180 — 4.5—86
Matrix metal Zn—(46—50) Cu—(9—11)Ni HV 265 8.6 —_ 870 16.2
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Table 2 Condition of hardfacing

Sample Partical size of Welding current Welding voltage Flow capacity of gas Speed of hardfacing
No. cemented carbide, mm A v L/min mm/s
1 56 Joo—320 25—30 5—46 0.5—1.0
2 56 180—200 25—30 5—46 0.5—1.0
3 13 300—320 25—30 5—6 0.5—1.0
1 1—3 180—200 25—30 5—6 0.5—1.0

Cemented carbide

BH1 ER&E5EEERTMERE
Fig.1 Crack (a) and stripping (b} at interface between cemented carbide and matrix metal
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Fig.2 Microhardness curves across the interface of cernented

carbide and matrix metal (J: welding current})
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Table 3 Fracture toughness of cemented carbide

2

Sample Welding Fracture toughness, MPa-m!/

Na. current, [Initial cemented Electrode Hardfacing

A carbide layer
i 300—320 8—12 8—11 5—8
2 180—200 8—12 9—12 8—10
3 300—320 8—12 9—10 5—T
4 180—200 8—12 10—11 8—9
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Fig.3 Microatructure (a) and composition distribution {b)
near cemented carbide/matrix metal interface in elec-
trode
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Fig.4 X-ray diffraction pattern at cemented carbide/matrix

metal interface of electrode
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Fig.5 SEM image of interface (a) and distributions of Ti, Cu, Zn (b}, W, Ni (¢} and Co {d} elements by EPMA
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Fig.8 TEM micrographs of cemented carbide/matrix metal interface in hardfacing layer

(a), (b} micrographs of interface

(¢) diffraction pattern from region D

[A: WC; B: Cu and Cu—Zn solid solution; C: CoaW4C; D: Cu, W2C and TiC; E: NiTi)
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Fig.T Hardfacing appearance of invalid fsh compared with some electrode [a} and present electrode (b)
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