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Environmentally Friendly Bars and Wire Rod Steels
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Synopsis:

A complicated secondary machining process is usually applied to a steel for machine components, which is supplied in
the form of either bar or wire rod. From the environmental peint of view, steel makers should develop the steel according
to a philosophy such as that of considering not only the simplification of manufacturing processes of bars and wire rods
at the steel makers but also the simplification in the final use and disposal at the end users. Kawasaki Steel has developed
many environmentally friendly steels based on the above-mentioned philosophy, and the typical products include (1) an as
rolled 900 MPa class high tensile strength steel manufactured without a guenching and tempering process, (2) an 800
MPa class TPCP type steel with high tensile strength and excellent toughness also manufactured without a quenching and
tempering process, (3) a steel manufactured without softening and drawing processes, and (4) a cold forgeable graphi-

tized steel with excellent free cutting properties without a Pb addition.
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Table 1 Typical secondary working processes for special steels

Steel

Secondary working

Finat products

Carbon and low-alloy

Bar — Shearing — Machining — Quenching and tempering

Machine componeat for

steels for machinery

Bar — Shearing — Hotforging — Machining — Quenching and tempering

automobile

structural use
tempering

Bar -+ Shearing — Spheroidizing annealing — Cold forging — Quenching and

Cold forging — Quenching and tempering

Rod — Annealing — Drawing — Spherodizing annealing — Drawing —

High tension bolts

Bearing steel Bar — Annealing — Shearing —~ Hotforging — Spheroidizing annealing — Bail bearing
Machining — Quenching and tempering — Grinding
Rod — Spheroidizing annealing — Drawing — Cold-forging —
Quenching and tempering - Grinding
High carbon steel Rod — Patenting — Drawing -+ Stranding — Bluing PC wire
Rod — Drawing — Patenting — Drawing -+ Electroplating — Drawing — Tire cord
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Radial distribution of mechanical properties for NH48MV
and quench-tempered SCM435 steels with a diameter of
190 mm
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Fig. 2 Effect of steel bar diameter on strength and fatigue limit

of NH48MYV steel, of which properties were measured by
the specimen collected from the position of a quarter
diameter in each steel
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Fig. 3 Relation between cooling rate and hardness of newly
developed ultraow carbon bainitic steel and conventional
one
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Table 2 Mechanical properties of TPCP and quench-tempered
SCM435 steels in a diameter of 170 mm

Steel YS (MPa) TS (MPa) El (%) uE + 20 (J/cm?
TPCP 717 847 25 320
SCM435-QT* 605 788 22 146

*Quenching: 870°C X 1h —+ Oil-quenching
Tempering: 600°Cx 1h
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Fig. 4 Example of process applying close tolerance directly soft-
ened rod
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Fig. 5 Mill layout of bar and wire rod mills at Mizushima Works
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Table 3 Main specifications of 4 roll mills for bar and wire rod

rolling
Specifications of 4 rolt mill
ltems T ; -
For bar rolling For wire rod rolling
s 2 stands par unit 3 stands par unit
Organization , I .
¢ mill Roll arrangement: Roll arrangement:
0 F X X =+
Product size 16—85 mme¢ 4.0—19.0 mm¢
Rolling speed 0.8~16m/s 15—110m/s
Rolling load Max. 43000 N Max. 9800 N
Rolling torque Max. 47 000 N-m Max. 1200 N-m
Mill constant 980 MN/mm 20 MN/mm
Roll drive 2 rolls driven by 4 rolls driven by
motor and 2 rolls motor
rotated by water
spray
Roll diameter 400 mm< 220 mmP
Roll gaps Remote control Remote control’
adjustment from operation room § from operation room
Control accuracy = Control accuracy =
+0.01 mm +0.01 mm
Stand change Automatic change Automatic change
system system
Changing time = Changing time =
3.5 min/unit 3 min/unit
Maker Sumitomo Heavy Sumitomo Heavy
Industries, Ltd. Industries, Ltd.
800 784 15¢ 724
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Fig. 6 Size-free rolling results of wire rod by the 4 roll mill
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Table 4 Production method for directly softened rod

Steel SCr420 SCN420
Diarmneter —~440 ~435 SCM:+40

5.5~ 10mme Slow-cocling
11~19 mmo® Retarded stelmor

@)

Directly

softened

()

Conventionally

rolled

{a) Hexagon socket bolt

(b) Flange bolt

Photo 2 Example of products from directly softened rods
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Fig. 7 Relation between tool life in turning test and Limit upset
ratio in cold forging test
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