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The Influence of Diamond Abrasive Size on the Life of Tungsten
Carbide Wet Drawing Dies
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(Received August 29, 2006)

Abstract

Wet wire drawing of brass coated steel wire, used for tire reinforcement, is realized with Tungsten Carbide(WC) dies
sintered with a cobalt(Co) binder. Dies wear represents an important limitation to the production process and cost savings.
Several parameters, such as Co content, WC grain size of tungsten carbide, sintering conditions, and so on, affect on the
wear of the drawing die. In this study, the effect of the diamond abrasive particle size on the life of the WC centered dies
of the wet wire drawing was investigated. Wet wire drawing experiments were carried out on a wet wire drawing machine.
From the experiments, the dies life, dies fracture, wire surface roughness, and wire breaks were investigated. From the
results, it was found that the wear of the WC dies increased with the increase in the diamond abrasive particle size.
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Fig. 1 Cross section of a drawing die
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Fig. 3 Dies reduction at each pass
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Fig. 4 Drawing force B

Table 1 Results of the wet wire drawing test

Items Case 1 Case 2

Abrasive size(um) 2~4 8~10
Total production(ton) 100 30
Max. rough.ness 032 0.86
of drawn wire(um)

Die life(days) 10 2.7
Fracture ratio of die(%) 4.8 23.0
Wire breaks(times/ton) 0.10 0.43
Cuppy breaks(%) 19.0 54.0
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(b) Abraswe size : 8~10um
Fig. 7 Comparison of surface
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(b) Surface roughness of case 2
Fig. 8 Surface roughness of the drawn wires
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(b) Occurrence of fracture
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(¢) Separation of WC tip

Fig. 9 Fracture of a drawing dies

Fig.10 Separation of WC tip from dies case
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Fig.12 Fracture of back-releaf and exit of dies
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