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Research and Development of a High Quality Wire Rod for Cold
Heading and Its Mass Production

Gennosuke ARISAWA

Synopsis:

The cold heading process is a working technique which has rapidly progressed recently, to make this
technique possible, however, higher properties of materials are demanded because of the severe working
condition.

This paper describes the aspect of developing high quality wire rod for cold heading application
by improving its production techniques.

The author investigated the properties of cold headability using several testing methods which include
measuring method of working load during heading.

With these testing methods, the influence of chemical composition, hardness, macro and micro structures,
and surface defects were studied.

The basic researches on nonmetalic inclusions in steel were also carried out, and at the same time a
number of test trials on production scale were carried out to make a good quality of steel for cold heading.
In order to improve ingot moulds for making less segregated and cleaner steel, the solidification mechanism
of molten steel was investigated by adding tracer elements, and several testing models in laboratories were
carried out and a computer was also used to analize their results.

On the other hand, we also improved rolling technique by our long experiences. The No. 7 wire rod
mill was designed and manufactured by Kobe Steel Ltd. under the above mentioned improvements, and
it is one of the most modern mills in the world. The No. 7 wire rod mill can produce heavy weighted,
and large diameter wire rod with close tolerance and superior surface quality much more efficiently than

before.
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Table 1. Production tonage of KCH wire rod in 1972 and their typical application.

Production tonage Production ratio | . ..
Grade of steel ( x 1000 t/year)g in Japan (%) Typical application
* Slllcon kl“Cd steel * Silicon killed steel
180 Bolt, nut, ball joint, hub bolt
* Aluminum killed steel * Aluminum killed steel
tural
St;?;elura Carbon 65 60 Tubular rivet, plug, screw,
i tapping screw, hub nut
* Boron steel . * Boron steel
‘; 25 i High tension bolt
Low alloy steel 80 30 Sgﬁk‘;gijﬁre;::bpil?olt
Low carbon ri d
o] oM Timme 170 49 Bolt, Nut
]
Total 520 { 47
]
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Table 2. Comparison between cold heading process and machining process on the

production of spark plugs.

Machining process

Cold heading process

Material

* Straight bar (Round section)
* Free cutting steel (Sulphue)

* KCH Wire rod
* Low carbon aluminum killed steel

Production method Machining by 6 axes

Drawing to hexagon section bar

Automatic cutting machine

Wire rod
Sp}-tervodise annealing

!
Cold heading by high speed transformer

Production speed 1

12 times compair to machining

Material yield 1

3.8 times compair to machining
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Photo. 1. Example of cold heading parts.
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Photo. 2. 3/4 inch high speed double header.
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Fig. 1. Comparison of cold headable limit by the difference of grade of steel and heat
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1. Billet charging device 5. Finishing train 9. Water treatment station

2. Billet raheating furnace 6. Coilers 10. Electrical control room

3. Roughing Train 7. Hook conveyor 11. Schleemann block

4. Intermediate train 8. Coil binding machine 12. Billet yard A. F. Puipits

Fig. 2. Layout of No. 7 wire rod mill.
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