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Table 1 Wire diameter and reduction in area at each pass

No. of die Diameter(mm) | Reduction in area(%)
Initial wire 3.500 -
1 2.880 32.3
2 2.460 27.0
3 2.100 27.1
4 1.800 26.5
5 1.550 25.8
6 1.370 21.9
7 1.200 23.2
8 1.060 22.0
9 0.950 19.6
Table 1 o] AAMEzACE AN F 7F gfzoxe] XA
tste] H]EY A|HS E3}o] Delamination W3S 3 7}3t

Art. v|EFY AP AI 7 AR =]~ o]3 Delamination A
o= Qlgte] Aol RlEdH vhdwe] Mo w P4 H
Ak Fig. 20 RIEH A @7 7HA oA o] A s

GddS veEhsith

(a) Torsion test machine  (b) Fracture”shape -ofuthe 7" pass
Fig. 2 Test machine and fracture shape
220

200
180 . _—
~ 160 o 4
L *—
% 140
2 120
@
g 100
g 80 { ]
2 6 oy I~ _m—
2 n 1
40 ‘ —&— Inlet of die
2 —e— Exit of die ]
o i 1 1 1
1 2 3 4 5 6 1 8 9
No. of pass
Fig. 3 Wire temperature
Fig. 3 & 7t 929 tho] 9o} Zolq HHA L&

AR 543 AA 2xelt}. Fig. 3 oA Delamination ©]
WA 7 WA wjaoA tho] EHR AA| %57} oF

200°C 2 433 =52 & 4 Atk upEhA], 2 AFelA
Ao A"z AYAS 9Je 2 A ﬂ&%"éﬂ 79
Hoodzell AAe] e 2R Aeor Q5]
Delamination ©] A3t 2S & 4= ey, o5 W
Ask7] Al E T ALAGE B HAA 2% Alofrt

27EE ¢ & Ak



Sh=d2sets 2006 A FASSHE =2

S B o] A 715 szl vlE] dukg sfs ]/‘1 o S Eay

A AL A €] %E‘: el AP Ry wgol FHoR A AAHJARE, SR 2ol M=

R A o] HFwelMe] vpEER Qlete] s 71E aEG WA A AT nhebA, —?‘i’l—tﬂ* I 2ol A

Hoh WG Al AR e RAREE o) e ddyAddE o8 AWE FAaR skl AAe] 2rTF 7|E AR B

ato] thgo Aoz AxtsiTt e Ao At Fig. 5 ¢ %54 Z ol 4 Delamination

1 4 o WATY] Altshz 7 WA o] A Ao =7t
T“w”ﬂm*W(”‘”ﬁfZ'“""“m'Q'km'”j W o 200°c el 170°C 2 AR jpawe ¥ & o

Table 2 o AEAE Aoz Py X

0:17]/‘1 Tdie,out‘l:: 1’4—0] E?—Oﬂ/ﬂ‘q /‘\jZH —J— leeln TO: E]'

o] dgollA e A=, A= de Y= (Conversion factor),

9 AR AnE e, wow % glEel, BE

sj 2ol Al AA Witol] Delamination ©] 2HA33HA] ekt

fpi= Tkl Eel Aol WA @, p= A4 LE o= A _ ~ = 5 =
Aol M, Fiz dol Qipek SN0 AA g Ao, Fig. 6 & 2|47l ef?lomﬂ 2% q/,ﬂ A = aj—gg A
3 o]sl Mo dtaAS X E
K, & W Fo AA o] A7 WHAG g vho] wrzp, ool A Al Ay Uebd Aotk AMARE 3
2% m e e ol o] 79 Delamination ©] WAI3}A| ¢¥gky] wjF-o] weiH

ko © WA A AR WE FER

o] A W FAS olF v HHsHA F4E A

Aol

n
30 -
A ||—==\“:=:
X
g 20 “><:=i“\ ~— _® w1 Electvoninage |
= ¢ Fig. 6 Wire fracture after 9th pass (redesigned drawing process)
S w0 4 2E
24
—&— Present pass L = [T = =]
° —&— Redesigned pass *Hﬁ: ﬁ?oﬂfﬂt }Clﬁ /\] ﬁxﬂ %E‘ﬂ]:? 7‘3 ——Txé’% %O]‘
S 2 ar- o] A4 F Aol LAS= Delamination & HA38H7] 918
Noof pass S dzg AdAsA AAR szl e AH A
Fig. 4 Reduction in area of present and redesigned pass gl A3} 7]Fol| Delamination ©] A 7 HA| wj2oA] A
20 Aol 2=7F °F 30°C Ak AdAE AT
i:z A—t—1—g———p—g A Aol diste]l HIEH AdS AAE 23, BE

) 2~ o A Delamination ©] A &}A] kTt

[N
=
S

-
IN)
=]

ZDnE3

=
Q
S

©
S
=

Nakamura,, VY., Fujita, T., Kawakami, H. and Yamada, Y., “New

Cooling System for High-Speed Wire Drawing,” Wire J., Int., 9,
—m— Calculated temperature | | _
—@— Measured Temperature | 59 - 68, 1976.

R T T R S 2. Kim, Y. S., Kim, D. H., Kim, B. M., Kim, M. A, Park, Y. M.,

1 2 3 4 5 6 7 8 9

=)
=]

Nooa
o oS

Wire temperature at exit of die(°C)

o

No. of pass "Development of Wire Temperature Prediction Method in a
Fig. 5 Wire temperature at exit of die Continuous Dry Wire Drawing Process Using the High Carbon
Steel," J. of the KSME, 25(2), 330 - 337, 2001.
Table 2 The result of torsion test for redesigned pass 3. Shimizu, K. and Kawabe, N., “Fracture mechanics aspects of
No. of pass No. of torsion Remark delamination occurrence in high-carbon steel wire,” Wire J.,
1 32 No delamination Int., 88 - 97, March 2002.
5 44 No delamination 4. Heizmann, J., J., Tid_u, A., Bolle, B. and I_Deeters, L., _“Influence
3 a1 No delamination of tge (\:/r\zstajllo?r:lpqg:otefgge on the torsional behavior of steel
— cord,” Wire J., Int., - 158.
4 38 No delam!nat!on 5. Golis, B., Pilarczyk, J., W., Blazejowski, Z. and Dyja, H.,
£ 42 No delamination “Small final reductions in the drawing process of rope wires,”
6 39 No delamination 184 - 199.
7 40 No delamination 6. Kim, Y. S, Kim, D. H., Kim, B. M., Kim, M. A,, Park, Y. M.,
8 38 No delamination “Development of Isothermal Pass Schedule Program for the
9 11 No delamination Re-design of a Continuous High Carbon Steel Wire Drawing

Process,” J. of the KSPE, 18(5), 57-64, 2001.
Fig. 4 ¢+ Fig. 5o AAAE 3]0 tho] &3} thol
ST olA Y AA 2EE YEP AT Fig. 4 oA A A

232





