1844

g7 A =83 A¥, #2538 113, pp. 1844~1853, 2001

2 2HYolE AAYH vASE 9% $H 49 #Hx
2AFEe] AA

= A E .

S O

(2001 4¢ 309 A<,

20014

gt = x|t
O

4 21d HAIER)

Design of Rolling Path Schedule for Refinement of Austenite Grain
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Abstract

In the present investigation, it was attempted to design the rolling pass schedule for a clean steel of
0.1C-1.5Mn-0.25Si with the objective of the austenite grain refinement. As the method of approach, a
coupled mathematical modeling technique was proposed which consists of a recrystallization model and
a flow stress model. The validity of the coupled model was examined through comparison with results
of continuous and discontinuous compression tests at various temperatures, strains and strain rates. The
coupled model was incorporated with the finite element method to set up a systematic design
methodology for the rolling path schedule for austenite grain refinement. Two path schedules were
obtained and discussed in the paper with regard to rolling path time, average grain size, grain size

deviation in thickness, etc.
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Table 1 Chemical composition of the specimens

Element C Si Mn Ti Nb \%
wt % 0.1 1025 1.5

Table 2 Continuous compression conditions

Temperature (C) 900, 1000, 1100, 1200
Strain rate (/sec) 0.5, 5. 10

Table 3 Interrupted compression conditions

Number of | Strain rate | Cooling rate
\\ passes (/sec) (C/sec)
Case A 4 0.5 2
Case B 4 0.5 4
Case C 4 5 2
Case D 4 5 4
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