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A Study on the Characteristics of Wire-Cut Electric Discharge
Machining of Alloyed Tool Steel and Tungsten Carbide
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ABSTRACT

From the experimental study of wire—cut Electric Discharge Machining of alloyed tool steel and
tungsten carbide, the characteristics such as cutting speed, surface roughness has been observed
and evaluated for various conditions.

Cutting speed is improved as peak discharge current and wire tension become increased, and
gap voltage and spark cycle decreased. Surface roughness can be better when peak discharge cur-
rent and gap voltage become smaller, or spark cycle and wire tension become larger. Secondary
cut is recommended to obtain high precision and good quality.
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Table 1 Chemical composition and mechanical properties of alloyed steel (STD-11)

Chemical composition (% )

Mechanical properties

C Si Mn P S N1

Cr Mo |-V Hardness(Hg)

149 | 022 | 028 | 0.24 | 0.017 | 0.14

1149 | 0.88 | 0.26 - 223
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Fig.4 Dimensions of workpiece

Table 2 Chemical composition” of tungsten
carbide(P-20)

(%)
Co TiC TaC TiCN WC
9 19 9 5 58

Table 3 Mechanical properties of tungsten
carbide(P-20)

Rockwel hardness(Hga) 925
Bending strength(kgf/mn?) 240
Compressive strength(kgf/mn*) 480
Young's modulus(kgf/mn*) 54,000
Thermal expansion coefficient 6.0
(x107%/°C) '
Heat conductivity 0.08
(cal/em- C/sec)
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Table 4 Chemical composition and mechanical properties of wire electrode

Chemical composition (%) Mechanical properties
Tensile strength Elongation
C Z Pb 8 - F
N " " ¢ (kgf/c) (%)
63.04 36.86 0.03 0.02 0.03 100 2
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Fig.9 General wave form of spark cycle

Table 5 Calculation of duty factor and fre-

quency
Spark cycle | Duty factor Frequency
(us) (%) (Hz)
10 38 15,000
20 30 7,500
30 28 5,000
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