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Layout of cooling trough and slow cooling cover and temperature pattern. (Oba, Yatsuka, Tanabe et
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Fig. 4.40. Cone piercer.
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Mannesmann'piercer. (Cross angle=0°)

(a)

(b) Cone piercer. (Cross angle=20°)

Fig. 4.41. Effect of cone angle on Mannesmann

effect. (Sumitomo Met., 46 (1994), p. 106)
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Fig. 4.43. Example of rolling schedule. (Metall.

Plant Technol., 4 (1987), p. 80)
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Fig. 4.44. Temperature simulation during piercing.

(CAMP-ISI], 6 (1993), p. 370)

Main rolls

J

Rolling

( Drive 3 direction

roller shoe

Fig. 4.45. Drive roller shoe. (Kawasaki Steel Giho,

21 (1989), No. 1, p. 13)
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Fig. 4.46. 3 roll mandrel mill. (Proc. ITA Conf.,
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Fig. 4.47. FEM analysis. (Proc. 3rd ICTP, 2 (1990),
p.701)
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Fig. 4.48. Effect of hydraulic screw down control.
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