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The Relation of Structure to Drawability of Hypereutectoid Steel Wire Rods

Eiji TAKAHASHI, Jutaré ARAKAWA, and Tsuyeshi Kouoka

Synopsis:

In order to improve the drawability of hypereutectoid wires used for sewing machine needles and card
cloths, suitable structure for them have been studied. The various structures of hypereutectoid steel wires
are obtained by various heat treatment processes they are drawn by continuous drawing machine, These
processes are lead patenting after usual heating or rapid heating and a combined heat treatment of

quenching in oil and lead patenting.

The fittest structure of the hypereutectoid steel wire for drawing is composed of residual granular
cementite after austenitizing and fine pearlite. This structure is obtained by the next process; the steel
wire is quenched in oil' after heating and then patented in a lead bath at 580°C after rapid heating to

900°C.
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Table 1. Chemical composition of specimens.

(wt%)
Speci- | o | gi [Mn| P | 8 |cul Nl

men
A 0.99 0.20( 0.48] 0.009} 0.006(0.01}0.01{0.01
B 1.11}0.22/ 0.50; 0.009; 0.007| 0.01{0.01,0.20
C 1.15/0.20/ 0.53 0.010] 0.007| 0.01} 0.02| 0.41
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Table 2. Heat treatment condition of specimens.

First heating Quenching Second heating Cooling in lead bath
Process ; . oil temp. .
Tem s Heating Holding Tem e Heating
p- rate °C/sec | time sec °C p- rate °C/sec | (temp. °C) X (time sec)
] 900 8 50 — — — 230, 280, %60
800 131 n o«
900 8 50 70 850 139 250, 380, 60
900 148 ’
2
800 196 560, 580
SG0 8 O 70 850 209 AT R x40
900 991 610, 640
900 221 25 70 900 221 580 X 40
800 196
1 000 246 25 70 850 209 230, 28 x40
3 900 221 ’
800 327
1 000 410 15 70 850 348 230, 380, x 24
900 369 ’
4 900 295 19, 37.5 — — — 580 % 30
5 900 295 0 — — — 580 % 30
900 443 0 — — — 580 X 20

Heating rate 8 °C/sec : gas furnace heating. Above 130°C/sec : induction heating. Keeping temperature after induction heating was done

by holding gas furnace.

Table 3. Drawing schedule.

Mean rate of . . .
Process Die sehedule mm ¢ erUCti?g’; )in area S};Eéilhegm(}rx;?g
o
1 st drawing 5.5—5.355.054.7 54 454} 14.6 ; 100
1 Znd drawing 4.1-3.8—53.5-3.2-52.95 14 6 | 100
3 rd drawing 2.95-2.7—-2.45-2.2-2.0 14.6 100
9 I st drawing 5.5—4.7-4.07-3.7-3.3—-2.9 20.5 100
2nd drawing 2.9-52.6—2.4-2.2-2.0 20.5 100

Pickling : 1096 hydrochloric acid.
5 head drawing machine.

Coating : zink phosphate.

Lubricant : calucium stearate.

Drawing machine : 22’/(560 mm) capstan.
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Fig. 1. Mechanical properties of specimen A heat treated in accordance with process 1

and process 3 (1 st heating 1000°C).
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Lead bath temp.

°C

x 3 000

Photo. 1. Structures of specimen A heat treated in accordance with process 3
(1st heating 1000°C, 2ry heating 800°C, 196°C/sec).
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Photo. 2. Structures of specimen A heat treated
in accordance with process 3 (1st
heating 1000°C, 2ry heating 900°C,
221°C/sec, lead bath temp. 580°C).

LERGIIKT, T#5—0—354 bDEDLESINE
5%, ZHIZHIE LTHRIR DS RRA S KT 5.
BSAIR A ES o | [ H OnEa&At:, 18 1000°C, i
PR 246°C / sec, (REFRER] 25 sec THNEAEFFE 70°C
DIBEA L, 2 BB omEgtE, 1R 900°C, hnEhE
EE 221°C /sec THIEE AT THEN LA 05 A O HLEE)
% Photo. 2 7R
IO/ S~ 54 MR 7> Tk D, $3iR
ENERTT 20T/ —54 b3 25— BT 5
B D, FPREEEI D ERN ZNICHEG LTV 5.
ZORFRIEIN B X Po 07 o 7 « o s 0H
REDAM EF L TH B9, L Lifd AT BE RbH
WOHEERE # 24 PRI LE .

— 111 —



1260

% & &

%62 £ (1976) E 9=

Photo. 3. Residual cementite in structure of spe-
cimen A. Quenched at first in oil from
1 000°C and then quenched in oil from
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Fig.+2. Mechanical properties of specimens heat treated in accordance
with process 2.
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2ry heating

x 3 000

Photo. 4, Structures of specimen B and C heat treated in accordance with
process 2 (lead bath temp. 580°C).
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Photo. 5. Structures of specimens heat treated in accordance with process 3.
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Table 4. Drawability of heat treated wires.
Speci- E::tt- First heating . 3lucigﬂling Second heat‘ing gzgliggt]in Drawing El:ti\tfvable
men | ment Temp. |Heating |Holding P Temp. |Heating (temp. °C)
process °C  [rate °C/sec|time sec °C °C  |rate °C/sec| x (time sec) [schedule mm ¢
1 900 8 50 — — — 580 x 60 1 2.0
900 8 0 70 800 196 580 x40 1 2.7
2 900 8 0 70 900 221 580 x 40 | |drawn over
900 8 0 70 900 221 | 58040 g [drawn over
A 3 900 221 25 70 900 | 221 580 x 40 1 |drawn over
5 900 295 0 — — — 580 x 30 1 |drawn over
900 295 19 — — - 580 x 30 1 |drawn over
! 900 295 37.5| — — - 580 % 30 1 |drawn over
5 900 443 0 — — — 580 x 20 1 |drawn over
| 900 8 50 — - — 580 x 60 1 2.95
900 8 0 70 800 196 580 x 40 1 2.7
900 8 0 70 800 196 640 x 40 1 3.5
? 900 7 8 0 70 900 A 221 580 x 40 1 2.0
B 90—07 8 0 70 900 B Aé? 1 580 x40 2 2.4
5 900 7295 0 — — ; _ 580 % 30 1 3.5
900 295 19 o — — _ 580 x 30 1 2.95
* 900 295 37.5 | — — _:‘ 580x 30 1 2.7
1 900 8 50 — — — 580 x 60 1 4.1
900 8 0 70 800 196 580 x40 1 3.8
2 900 ) 8 0 70 900 221 580 x 40 | 2.95
¢ 5 900 295 0 T B — — 580 x 30 1 5.0
900 295 19 — — — 580« 30 1 4.7
* 900 295 37.5 — — — 580 %< 30 l 4.1
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