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Thermal Analysis in Bar and Wire Rolling
—Thermal Analysis in Hot Rolling /5—
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Table 1 Enployed rolling conditions.

Roll diameter /mm 143

Rolling speed /m min~1 2783

Material of workpiece SWRH62A
Initial wire diameter /mm 7.0

Groove radius /mm 8.5

Nominal reduction in height /% 32.8

Flow stress Shida's formula
Friction coefficient y 0.3

Distance from exit 635

to next stand /mm
Workpiece temperature /°C

surface 935

average 1006

center 1062
Thermal conductivity/W m -1K-1 26.755
Specific heat /J kg 1K1 628.35
Density /kg m™> 7860
Convection heat transfer 1163.0

coefficient /W m~2K-1

Contact heat transfer 30000.0
coefficient /W m '2K'1
Roll temperature /°C 20
Thermal conductivity /W m ~1K-1 45.2
Specific heat /J kg 1K1 452
Density /kg m™> 7860
Convection heat transfer 10000.0

coefficient /W m~2K-1
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flr/R)=ai+ay(r/R)+as(r/R) +a(r/R)-- (1) ur/R)
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Fig. 3 Flow lines along which calculated temperatures are shown. Fig. 4 Temperature change in rolling direction.
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Fig.5 Temperature change in rolling direction. Fig.8 Wire surface temperature distribution
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Fig. 10 Distribution of relative slip between roll and workpiece at
contact area. m/s

Fig. 11 Contact pressure distribution at roll-wire interface.

kgf/mm®
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Fig. 13 Temperature distribution at contact area. °C
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