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An Approximate Analysis of Hot Strip Rolling-a New Approach’
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Abstract

Energy Consumption{4- 8

o131 x]), Approximate

A new method of predicting effect of rolling parameters on roll pressure, roll force, and power
and energy consumptions in hot strip rolling is presented. The method is based on approximate
solutions for velocity, strain rate, and stress distributions in the roll gap. The degree of approxi-
mation was examined by the finite element solutions. The theoretical predictions were compared
with experimental data from hot rolling of steel strip and steel plate.
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Distribution of effective strain in a hot strip
rolling process
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Fig. 2 Distribution of flow stress and hydrostatic
pressure for a low friction case (£#=0.1)
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Fig. 3 Distribution of flow stress and hydrostatic

pressure for a high friction case (Sticking)
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Fig. 9 Comparison of roll force predicted by new
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Table 1 Material properties

1% carbon steel Low carbon steel
Temp.
() c m c m
kg/m kg/mnt
900 14.77 0.128 16.24 0.099
1000 9.56 0.179 11.32 0.147
1100 6.82 0.191 8.37 0.166
1200 4.57 0.232 5.27 0.218

900 -
R = 1025 mm
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; 040 4
860.0 B e
‘3, B—a—b : Predictions
g 0—6—0 : Measurements Sy
4 0.0 4 N /
0 :
g /
i /
O 408 Y,
[
[
£ 500
o,
200 A
= 55 mm
00 4 2020 &g - = 44 mm
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Fig.10 Comparison of roll force predicted by new

approach with that measured by SKF

Ao, Cooki9o] ojsfA odojx FrisLded o
g ARARES FAow ZAH} TG
SKF.o) oals &As=lolA sty shahe2
7 YA og FretAgt &g AAE ¢ty el
kg 23 g2 3AE & Y5E 29FR
ek, Aol AAEH cok mEL SKF A
243 Nz F55HS 3 FYA vl
A &% sbsAe] ek add® E7ste, oF
T HEL 53 S S50lA SHAL A A3}
Z Arh Aol 285 dEY AFFBH F
A% Fig 10014 ¥ uiet o] A UA3x
et

Azg 2o o3t d&H ghelH L 2FAA
o F3gtd WellMe] &4 Adst viasgi, 4
& AA AHE Are 0.15%%49] JN-SS41
7oz, 7t gzo) tisjA FAslola 2efne 2
7l &%, 438, &7 FA, ez ESE7
Table 20 MA=H e}, F A2 98 $dFA ol
ArsojBon, JN-SS41 7t 5323 EAe]
Cook7t &3 2ol Aekade] IH-4F
245 FA0 g8 AR + gn A
Ak, 2 FAel sHEse et me FL AnE
#d (19004 <d&3tgiew, Table 1o A5



B BT TR FailigsE 1161
Table 2 Rolling parameters
Process Pass H,/2 u width Temp. Roll speed
No. No. (mm) (mm) (mm) (C) {mm/sec)

1 110.0 101.14 2879.0 1178.7 2271.0

2 101.14 91.85 2899.0 1173.8 2280.0

3 91.85 82.13 2900.0 1167.9 2280.0

4 82.13 70.43 2570.0 1156.2 2300.0

5 70.43 58.64 2573.0 1149.5 2270.0

6 58.64 47.18 2576.0 1139.8 2320.0

7 47.18 37.37 2578.0 1130.9 2530.0

1 8 37.37 29.66 2580.0 1123.0 2730.0
9 29.66 22.93 2563.0 1077.9 2210.0

10 22.93 17.30 2570.0 1063.3 3230.0

11 17.30 13.17 2571.0 1049.1 3560.0

12 13.17 11.36 2572.0 1029.4 4340.0

13 11.36 9.91 2572.0 1000.5 4860.0

14 9.91 8.87 2573.0 940.4 5020.0

15 8.87 8.23 2573.0 940.4 5110.0

16 8.23 7.79 2573.0 909.2 4880.0

1 110.0 101.11 2895.0 1175.1 2330.0

2 101.11 91.95 2930.0 1170.3 2390.0

3 91.95 82.12 2932.0 1164.2 2400.0

4 82.12 70.40 2576.0 1152.6 2310.0

5 70.40 58.66 2579.0 1147.0 2250.0

6 58.66 47.00 2582.0 1122.6 2290.0

7 47.00 37.27 2584.0 1107.6 2570.0

2 8 37.27 29.57 2586.0 1079.5 2710.0
9 29.57 22.38 2573.0 1042.5 2200.0

10 22.38 17.03 2574.0 1028.3 3350.0

11 17.03 13.10 2575.0 1010.1 3620.0

12 13.10 10.83 2576.0 994 .4 4180.0

13 10.83 9.64 2576.0 970.5 4670.0

14 9.64 8.76 2577.0 943.8 5180.0

15 8.76 8.16 2577.0 910.4 5220.0

16 8.16 7.79 2577.0 898.2 5110.0

Passes 1, 2, and 3 are broadside olling passes.
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oAxe) e e 44" 4 g
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TEE W3R

0} 9o O
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R = 1025 mm
Temp. = 1110°C
Ho=2.2, 3.3, 44, 55 mm
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Effect of initial strip thickness, reduction
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