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Considerations on the Precision Drawing Conditions
of Copper Wires

y Tadashi Hisamoto, D.S.E., and Kimio Kakizaki
Hitachi Electric Wire and Cable Works, Hitachi, Ltd.

Abstract

The writers who have been keeping diligent attention to the problems con-

cerning the control of drawing dies and establishment of wire drawing dies and

establishment of wire drawing conditions, discuss in this paper the wire drawing

conditions in relation to the accuracy and quality of drawn copper wire on the basis

of previously reported studies.

As a result of their studies, the following have been brought to light.

(1) The roughness or the quality of drawn wire surface depends npon the fric-

tional condition of drawing. Accordingly, if a good quality of the product

is to be expected, the roughness of die surface not exceeding 0.01 n (/1=

1/1,000 mm) and the reduction between 10~25% are considered as the primary

requisite.

(2) The accuracy of diameter and circularity of drawn wire 1s affected largely

by the fixing method and drawing stress, not to mention the accuracy of

dies. Therefore, it is necessary to align the die hole axis and drawing

stress must be lower than 70% of rupture stress of drawing wire, and the

drawing condition should be best.

(3) The results are applicable to the coiling wire of standard inductance which

agrees to the ‘“ International Electric Standard.”

S X BB VESEE DI LAV E IS h SO BT R &

7713

_3,1.;

_' Eal )
A

BN - E M TWASETEHELD, IHhEBWEGS 5 570k
'B’f*.'}?-*c}im THRBIED HATERE L L COdRs | i LTl < B S S,

D a5 ml”Jl DA R A R, XA A0l 'zt\*l-gmii{ =D RHE L O Skt o8 B & dakip e o #
.--L-j’“, uljwmww?', Ir?]bﬁ.ﬂ { ABHES e T &, EfER JOE R I & o\ TR *}JH
TR U ORIz, SIS ES IS 4 48 f i) NDTE D, F O UWAEHENT B 2 it il (53
ST OT- DT DORGE A Ul E BL5 I hEEBCTALAERE D L2 FEL T 5

RAREE(FFRIC BT, BT S NW””J
{ AEEER] L T4y, B RIEESRMumiEs K < I W E H & ok
A O RS EE 35 JLON 7.4 ’i)“)f”“" B 7D, ZD g R O RSB B L OV ux_JB’H A DO
* B HEMER a« AL T I TL5EEIVEBGRESINO XL 51/ d, HMFELOLH S
O H SR ER il" %ﬁ’ﬁ'—} e lc X S B I EERICIE % < ODRTF- DT H & 5

s

J
o gt
|
%y

)
Wil

Ve



H & 3F @ 'm Ry - 7 v HEE Al 9 5
HE R
e, 1A AL BAER
T : . : : -
% Mo &AE > Sro® & (ﬂmmfl“@ﬁ@ﬁmm~ 1$ﬁ@ﬂﬁwbxwﬁmmﬂ%¢6&i
z H /AR - T & Bk Gt
ag = kA L e 2 E— |
| esosaomsl - mwo ] PR TRATHTET AR 2 ] Table 1.
’74’24’7_‘1 & Factors Concerning Measure-
ﬂfﬁ@fﬂ%"”&, ment Accuracy and Grade of
£ J Drawn Wires, and Drawing
511k im Conditions
-ﬁ{wW*
WFHHERC S ERE IOl D b DT BT, F0
FRO—D7Z B EF T L Ch KA 842 -
L TETRT, e L N

STEIRICOCTELELTAL &, MERTO~F ke
CREROL D BL KT & LT, Hu b X84 2a0~FH:
FREES LOB [ARMC X D8 [HBOAT EZ2 v s
@ﬁ®ﬁ@m%&@ﬁc%&%ﬁ®ﬂﬁx%%ﬁuﬁﬁ
KEARY S50 XN, DF OS2
TOHBREOHL S CEIG ) (S HERLEE o BERE & [H B
BT 2 4 DT, T OKRIEE [BEUERC BRI ik
FT 582 bhvd, AHBBIEEC R TULIE A AD
mlﬁi@ﬂ&@%@%@u%ﬁkﬁﬁmﬁ%WWW%
[ZEGHT\DH0, BT X b oot &, ABfgeD
Hi & T 5RO HEREE S JOST A 5 55

ED X ) IARCE 05 Bi+ 5 o &4 ARG RE
&5,

(L) BRI IREHFoRE
(1) EREF ELBIHKREFH

SRR ORSED [T+ A Hrge 417 51224
FIRD AR Lo T » 5 2EEEEILL S UDRWT
BhlsFiuie bicy, 81 EIXSEREEOETHL D

,thﬁﬂﬁwgabfw&ﬂ4x{ﬁM&%ﬁM
7 (B I RS2 5) 13 BIE O SR [E 5 Uos2>24%E
DEFANROEAN IR EE 2 E L, ERYEA
SREN % & — X OIREDMPER L (B0 CTH A ACET S
EDHEGCE IR LTE A, iﬁﬁﬁ%ﬁwmﬁﬁ:mﬁmﬁb
A XA AREHROE (T TEDE2T/NEL LThH
5. s BHEEANLE Hi@ﬂﬁA&ﬁw Hic b —BEE

L DITBERE Lo, DECE [ IEREA 2 2 RIC
T, ¥ A AHEBIIEERERE A A ThhWi-»HEIxR
DX 5l D, 128 L USRS R~ 2 S 5bS S ERkR
T & LCTERLICLDOTHR D

*® & beD - H R4 = @ﬁl]LE—?‘; bU*h_ﬂ‘I]TWﬁ'.f
oW TiRoBEcHET 2 TECTH B,

T IR FEOHFE e LR s#aio g5 HER
ERERZ LT B

h, SEEEE

(38 Jd)

s R =
’ ffi
‘. @/ﬁi{?ﬁﬁ}ﬁ — =

IEMEIR ﬁ? 2
e NN ng < :
G NN N
A 0757 Fjﬁm%g %géza
FIM % B ¥ & o # =

Fig.1. Experimental Apparatus
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Table 2. Conditions for Experimenting Preci-
sion Drawing
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Dimensional Accuracy of Drawn Wire
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Fig.20. Most Suitable Drawing Condition and

Oxygen-Free Copper Wire
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