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Rolling of Flat and T-shaped Profiled Wires by the Satellite Mill

Yoshihiro Sarro, Hiroshi Utsunomiva, Kenji Hirata and Kagenori Oka

Synopsis :

The authors have developed a new type rolling mill named the satellite mill.

The mill comprises one large diameter

roll (central roll) and five smaller diameter rolls (satellite rolls) arranged along a circumference of the central roll.
Material is passed continuously through the five gaps between the central roll and the satellite rolls and deformed into
a profiled cross section. Since all rolls are driven at the same roll speed, longitudinal compressive stress is produced
between stands during rolling. The elongation is greatly suppressed. The mill has been applied to the production of

round-edged flat wires and two kinds of T-shaped profiled wires from round circular wires.

The obtained rolling

characteristics and product properties are compared with those by a conventional rolling method. It is shown that the
transverse metal flow is enhanced and the filling ability to the roll groove is excellent in satellite-mill rolling. The effect
is more apparent in rolling of T-shaped wire having thinner ribs. It is supposed that the satellite mill is favorable for

profiled wire production.
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Fig. 1. Basic layout of rolls in the five-stage satel-
lite-mill (a) Front view (b) Plan view.
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Fig. 2. Roll passes used for rolling of T-shaped
profiled wire (a) T, pass (b) T, pass.
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Table 1. Pass schedules used.

Reduction at each stage or pass
Total reduction
#1 #2 #3 #4 #56
58% 36% 10% 10% 10% 10%
67% 36% 15% 15% 15% 15%
74% 36% 20% 20% 20% 20%
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Fig. 3. Successive changes in cross section during satellite rolling (s.r.) and those during five-pass conventional

rolling (c.r.) (Total reduction: r:=74%).
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Fig. 4. Variations of lateral spread during satellite rolling (s.r.) and five-pass conventional rolling (c.r.).
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Fig. 5. Variations of elongation during satellite rolling (s.r.) and five-pass conventional rolling (c.r.).
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Fig. 6. Variations of forward slip coefficient during satellite rolling (s.r.).
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Fig. 7. Roll force on each stage in satellite rolling (s.r.) and that on each pass in five-pass conventional

rolling (c.r.).
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Fig. 8. Micro Vickers hardness distribution in cross sections of products by satellite rolling (s.r.) and
those by five-pass conventional rolling (c.r.). (Total reduction: ».=74%).
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Fig. 9. Macrostructure of product by satellite rolling (s.r.) with T, pass. (Total reduction: »=74%)
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