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Fabrication of Drawing Wire for Cold Rolling Mill using Tungsten
Carbide Multi-Stage Dies
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Abstract

Wire drawing is a metalworking process used to reduce the cross-section of a wire by pulling the wire through multi-stage
drawing dies. The aim of this study is to fabricate a drawing wire using 2 stage drawing process. The finite element analysis
of wire drawing was conducted to validate the efficiency of the designed process and the experiment was performed to
validate the designed wire drawing process using 2 stage tungsten carbide die. Dry lubricant with powder was applied for
producing a wire of desired diameter. Finally, a drawing wire using 2 stage die for cold rolling mill was developed.

Key Words: Drawing Wire, Cold Rolling, Tungsten Carbide, Multi-Stage Dies, Process Design
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(a) 2 stage die

(b) Die housing

Fig. 2 2 stage drawing die and die housing
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Table 1 Simulation conditions

Plastic material 45F-SA2P
Wire thickness @79
Rigid die Tungsten Carbide(WC)

Friction coefficient 0.05, 0.1, 0.15, 0.2

Drawing velocity 60m/min
Initial temp. of die 20°C
Initial temp. of material 20°C

Fxg A AA Az 99

2nd Die 15t Die

Wire

Fig. 3 Simulation model of 2 stage drawing die

(&) Friction coefficient 0.05

Effective plastic strain A
0.465 v
0419
0372
0326
0279
0233
0186
0.140
0093
0047
0000
max: 0.465
min. 0.000

(b) Friction coefficient 0.1

Effective plastic strain o
0489 v
0440
0391
0343
0.294
0245
0196
0.147
0098
0049
0.000

max 0489

(c) Friction coefficient 0.15
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0395 482 443
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0.247 264253
218.190
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0.198
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0.009
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(d) Friction coefficient 0.2 (d) Friction coefficient 0.2
Fig. 4 Effective plastic strain according to friction Fig. 5 Temperature distribution according to friction
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(c) Friction coefficient 0.15



4. ol M
20 27 tholE Adste] W g HA AL
2 g8 A AP SRk A A9 A
AHEEE e0m/mine.® AASa, deuz FAHE
A4 &BAZ mxsto] AeolA FAFAL A
o AAFE Aibell AME¥l AlS = 45F-SA2PE 1xh
golg olgdl 14 4 F 24 tholz 24 4
=y p: il o2 AAE Artste] A

A3E BolFEt, A% Az ZUEs o 0.007m
= e, sAEE e 13mE YEh dEE
b eEs o 5 o

Fig. 8& =74 24 tho]l& 21d7]d AAg +
A FEATE AA ExEe] < <
o=t A7 A AA 7 AAks
71¢] Fol 3]s, 214d7]¢]

Mg st &9 3| AFE S48k, olF
&3 MA dolE HAgrh =, AA AAE FHA
283 2 27 thol7h A&¥ AldVE &85t
79 AAE FUAA HE 0759 AAE B
th 12k 27 thel= 0785 A&skdoH, 23 27
thol= @755 &3ttt

Fig. 9% A1A7]e) ze 2k 27 tolg B4
Ttk 2w 274 ol sk kel AA 9 573
A5 AAstar, AA AL Aol AA &S X Y
A= FA4st A4 AAE Aoz g
I ATk Fig. 102 AA 974 54 FAE HoF
i1, Fig. 112> AA 974 S4S g ZUHE A~
HS Bzt AA 97 54 Al=wdA AA <
BE aHo R FAHT ] AA AAT dolE AAZE
o=® #% RUEHo] 7kttt

Table 2 Measurement results of wire diameter

Measurement accuracy | Reference value | Measures
Deviation accuracy &7.5+0.015mm 0.007mm
Concentricity @7.5+2.5um 1.3um

Fig. 10 Wire diameter measurement equipment
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