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Manufacturing of Small Diameter Wire Rods
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Abstract

Characteristic of bar and wire rod process is long until the final product, because it undergoes
various processes such as heat treatment or wire drawing. Needs of the process omitting or
simplifying has been increasing year by year for the purpose of cost reduction in the secondary
and tertiary processing sector. In Kamaishi Works, it has been manufacturing small diameter wire
that enables the omission of the heat treatment and drawing process by the user. The expectation
of small diameter wire adopted wide range of applications. In this paper, we introduce the
manufacturing technology and its features of small diameter wire.
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History of Kamaishi Wire Rod Mill
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Rolling speed limit and reduction of area at the small

Event Strands | Speed | Coil weight diameter wire rod rolling
Beginning operations
1969 (Schloemann type) 4 30 ms 300 ke Velocity of No.1 mill | Reduction of area
1976 | No-twist mill 2 61 m/s 2000 kg Number of rolling mill 26 28 26 28
1989 Walkir}g beam type 3 i 5.5 mm¢p
reheating furnace 5.0 mme¢
2000 | Mini block mill 2 100 m/s 17 4.0 mme x o x o
No.2 course
. Lying head
. Cooling zone
Rfeuhriztézg Weldi‘ng Roughing mill Intermediate mill
machine (No.1-8) (No.9-16) No-twist mill ~ Mini block mill Stel Refoming tub
(No.17-26) (N0.27,28) elmor conveyor J
No.3 course Slow Cool System(SCS)
1 BARHGAEMISEL AT R
Layout of Kamaishi Wire Rod Mill
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5.5mm wire rods

4.0mm wire rods

Surface
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L.S.: Lamellar Space
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Microstructure of 5.5mm¢ and 4.0mm¢ wire rod
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Examples of omitted drawing process by small diameter wire
Wire rod Drawing process
5.5mmg e E— 3.0mm¢p —> 09mm¢p —> 0175mm¢ ——>
Carbon 0.7% .
4.0mme +—> [omitted] —> 09mm¢p —> 0.175mm¢p —>
5.5mm¢ +—> 3.0mmp —> Llmmgp ——> 020mm¢p —>
Carbon 0.8% .
4.0mm¢ > [omitted] ——> LIlmm¢p ——> 020mm¢p —>
Carbon 0.9% 5.5mm¢ +—> 23mm¢pp —> 1.0mm¢p —> 040mm¢p —>
arbon B.o7o 40mm$p >  [omitted] — >  10mmp — > 040mmp — >
— 45— FoOH 8k & B o %4065 (2016)
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Note : Judgment criteria for the drawing limitation

(1) Reduction of area = 35%

(2) Number of twist = 25 times (1=100d)

(3) Wrapping and unwrapping testes = Pass rate : 90%
(Wrapping around a core with the same diameter
as that of the wire tested : 8times)
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Relationship between limit of unheat-treated wiredrawing
and carbon content
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