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Fe (balanced)

C Si Mn P S Cr Mo Ni Nb Ti
0.08 0.2 14 0.01 0.004 0.02 0.09 0.16 0.04 0.021
Co N B Al Sn \Y
0.006 0.009 0.001 0.004 0.002 0.033
G R (50 oud 8¢5 alisee adiged 5,0 byl -Y Jouo
Number of Strain per . o Rolling Coolant
Sample passes pass Rolling temperature (°C) speed (rpm) environment
A 3 20 1100, 950, 730 10 air
B 4 15 1100, 950, 780, 730 10 air
C 5 12 1100, 950, 860,780, 730 10 air
D 5 12 1150, 1100, 1040, 970,900 10 air
E 5 12 1100, 950, 860,780, 730 20 air
F 5 12 1100, 950, 860,780, 730 10 water
(a) Sample A (b) Sample B (c) Sample C
1250 °C 1250 °C 1250 °C
{30 min| /30 min 30 mm o
o | | 1, ‘w1100°c o | | T, “1200°C . tar, 1100 °C
% [ V950 °C % V4950 °C g 950 °c——* 860°C
@ Ary 3 oy 1780 6 o | [ Ary \p,780°C
g “730°%¢ g 730 £ N L730 o
© © \ 2 \
Rolling speed=10 rpm | Rolling speed=10 rpm "‘. Rolling speed=10 rpm \
Strain per pass =0.2  Air cooling Strain per pass =0.15  Aircooling || Strain per pass =0.12  Ajr cooling
Time o Time . Time
(d) Sample D (e) Sample E (f) Sample F
1250°C 1250 °C 1250 °C
1150 °C f i\ [ il
| 30 min| N 1040 " ‘:30 min “'_“,‘,.‘7‘1100 oc v‘,30 min \,_v.,,;_1100 oc
o | T 1100 dC 900 °C o ;" Tor ) “,“ o nr ' ‘
21 970°C — 2 | | 950 °C ~V,» 860 °C 2| | 950 °CV, 860°C
g | [ An ! 5 | | An 780 °Clsp 51| | An 780 °c Ly,
g [ g | = 8 s .
E | B 730°c| £ 730°C
b= / « Ve
Air cooling
Rolling speed=10 rpm Rolling speed=20 rpm \ | Rolling speed=10 rpm
Strain per pass =0.12 Strain per pass =0.12 Ajr cooling ||  Strain per pass =0.12 Water quenched

Time

Time

Time
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