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Abstract; WC; /steel surface composites were endowed with gradient structure and prepared by pow-
der metallurgy. The mechanical properties, thermal fatigue properties and microstructure of the com-
posites with different W content in the transition layers were analyzed by scanning electron microsco-
py, metallographic microscope, compression and thermal shock tests, and the influence of W addition
on the composites performances was examined. The results show that the composition and structure
between the composite layer and the substrate layer are varied by adding tungsten powder in the tran-
sition layer, the conflicts in stress, strain, and thermal expansion between the composite layer and the
substrate layer are decreased. With the mass fraction of tungsten powder increasing, the W can dif-
fuse both into the substrate layer and the composite layer, which leads to a new phase appearing in the
transition layer. The bond between the substrate layer and the composite layer is reinforced. When
the W content in the transition layer reaches 30% in mass fraction, the compressive strength reaches
553MPa, and thermal fatigue resistance of WC;/steel surface composite is improved.
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Table 1 Preparation parameters of compression samples

Type of Volume fraction  Mass fraction of Pre-pressure/  Cold isostatic Sintering Insulation Powder sample size/
sample of WC,/% W powder/ % MPa pressing/MPa  temperature/ C  time/min (mm X mm)
Composite 40 — 10 250 1300 60 $16X 12
Transition — 10/20/30/40/50 10 250 1300 60 $16 12
Substrate — — 10 250 1300 60 $16X12
Gradient 40 0/10/20/30/40/50 10 250 1300 60 $16X 20
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Fig. 1 Schematic of compress sample in different parameters
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Fig. 2 Schematic of thermal shock experiment sample
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Fig. 3 SEM photographs of WCp/steel based surface composites with different mass fraction of W powder in transition layer
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Fig. 4 Element spectrum analysis at macroscopically interface with different W contents
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Fig.5 Stress-strain curves of composites with different W contents
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Fig. 6 Compression strain of composites with different W contents
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Fig. 7 Photographs of composites with different tungsten contents in transition layer as cast (1), after 5 times (2) and 25 times (3) thermal shock
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