=]

St AMIISES|X|, M 253 A 2 5, 2016

Transactions of Materials Processing, Vol.25, No.2, 2016

http://dx.doi.org/10.5228/KSTP.25.2.102

SA %X'LE% o| &3t
sele £ HEA
OlFE. BN . Y

102

%'?_L_’Eo A ZH o
o s 2yl
L T

A Model for Slab Width Spread during Hot Rough Rolling
Using a Profiled Edger Roll
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Abstract

The aim of the current study was to develop an advanced prediction model for the slab width spread during hot rough
rolling. Rough rolling consists of both vertical rolling using a set of profiled edger rolls and horizontal rolling using a set of
plain work rolls. FE-simulations were performed to investigate the influences of process variables such as initial slab width,
initial thickness, sizing draft, edger roll draft and work roll draft on the final slab width variation. From a statistical analysis
of the simulation results, an advanced model, which can predict the slab width spread during the edger rolling and horizontal
rolling, was developed. The experimental hot rolling trials showed that the newly developed model provided fairly accurate
predictions on the slab width spread during hot rough rolling process using a profiled edger rolls.

Key Words : Hot Rough Rolling, Profile Edger Roll, Dog-bone, Width Spread, FE-simulation
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Fig. 4 Stress-strain curves under different temperatures

and strain rates
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Fig. 5 3D FE-model of hot rough rolling process
o, 50, 100, 150mm ©] t}Fet NA = SspFe] o
std e AT oW AA B FAHEE
20~30rpm(R1, R3)°|H, #¢} =9 3 HHE= 20-35
rom(R1, R3)o|th. &EH7F Awtaom g A=
A elo]l AP A £ edw FYHY
=9 FHEEE 9= 30rpm (R2) oW FshF2 30,
40, 50mmo]t},

3.2 7ot adM A1}

Fig. 6= 27| €dlB, Ato]d Zg~ 2 A7k %
o 182 ¥ 5 Y B 9d 2 F A
S8 Z4ske] vebdl agolth Fig 6@ 27] %
1400mm, 77 225mme] &l HE Alo]d, dA =

i pY

I

&
>
e
al
i)

105

Table 1 Input parameters required for of hot rough
rolling process

Width 1000, 1400, 1800 mm
Slab Geometry :
Thickness 225, 250 mm
Type 2 Step anvil (10°~20°)
. Anvil Velocity 172 mm/s
Sizing
. Temp. 500 «C
Pressing —
Sizing draft 0, 100, 200 mm
Transfer pitch 380 mm
Roll diameter 1150 mm
Edger Eoil :gmpleraturg 500 C
- otational spee _
Rolling (R1, R3) 20~30 rpm
Roll draft 50, 100, 150 mm
Roll diameter 1200 mm
Horizontal Roll temperature 500
- Rotational speed
Rolling (R1, R2, R3) 20~35 rpm
Roll draft 30, 40, 50 mm
Initial ITEHISAA
(%) Slab width: 700.0 mm
(V) Slab width: 649.9 mm -
Edger [ORKRPAKNOSIES
AB@&IMM (%s) Slab width: 630.9 mm -
Rolling AR A Ge B_

(%) Slab width: 664.0 mm

(a) W1400 - T225 - SSP100 - E50 - R30

Initial 1 K]
(%) Stab width: 700.0 mm
Sizing [INK RIS
Edger [SOGSINNZRDRT/
ABD@I.S”"” (%) Stab width: 578.7 mm
. IR VAN ‘)‘:‘ i
Rolllng N 2, AR = 2 ','ij;} =

(¥4) Slab width: 620.5 mm
(b) W1400 - T225 - SSP100 - E150 - R30
Fig. 6 Comparison of slab width variations during hot
rough rolling process
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Table 2 Width variation of rolled slab under different process conditions

unit :mm

Initial | Initial | Sizing | Edger | W.R. | Slab | W.R. | Slab | W.R. | Slab
*| width | thick. | draft | draft | draft | width | draft | width | draft | width

Initial | Initial | Sizing | Edger | W.R. | Slab | WR. | Slab | W.R. | Slab

No. width | thick. | draft | draft | draft | width | draft | width | draft | width

1000 | 225 0 50 30 | 4940 | 40 | 4952 | 50 | 4958

28 | 1400 | 250 0 50 30 | 6952 40 | 6976 | S0 | 698.7

1000 | 225 0 100 30 | 4752 | 40 | 4755 | S0 | 4757

20 | 1400 | 250 0 100 30 | 6749 | 40 | 6752 | S50 | 6753

30 | 1400 | 250 0 150 30 | 6545 40 | 6557 | S50 | 656.6

1000 | 225 100 50 30 | 4522 | 40 | 4526 | S0 | 4537

31| 1400 | 250 100 50 30 | 6553 | 40 | 6577 S50 | 6578

1
2
3 | 1000 125 0 150 30 453.7 40 455.1 50 455.8
4
5

1000 | 225 100 100 30 | 4308 | 40 | 4312 | 50 | 4319

32 ) 1400 | 250 100 | 100 30 | 632.0| 40 | 633.9| 50 | 6352

1000 | 225 100 150 30 | 403.6 | 40 | 4046 | 50 | 406.0

33| 1400 | 250 100 | 150 30 | 619.6| 40 | 609.8| S50 | 6124

1000 | 225 200 50 30 | 3998 | 40 | 4010 | 50 | 402.8

34| 1400 | 250 200 50 30 | 603.0| 40 |6043| S50 | 6046

1000 | 225 200 100 30 | 3748 | 40 [ 3771 | 50 | 3779

35| 1400 | 250 200 | 100 30 | 5781 | 40 | 5793 | S50 | 5801

1000 | 225 200 150 30 | 3482 40 | 3503 | 50 | 350.9

36 | 1400 | 250 200 | 150 30 | 5536 40 554 50 | 555.0

10 | 1000 | 250 0 50 30 | 4918 | 40 | 4923 | 50 | 4924

37| 1800 | 225 0 50 30 | 8994 | 40 | 899.6| S50 | 89%.6

11 | 1000 | 250 0 100 30 | 4692 40 | 469.7| 50 | 4712

38 | 1800 | 225 0 100 30 | 888.7| 40 | 80L7| 50 | 8938

12 | 1000 | 250 0 150 30 | 4453 | 40 | 446.0 | S0 | 4474

39| 1800 | 225 0 150 30 | 870.0| 40 | 8723 | S50 | 873.0

13 | 1000 | 250 100 50 30 | 4439 40 | 4446 | 50 | 4461

40 | 1800 | 225 100 50 30 | 869.6| 40 | 8718 | S50 | 8732

14 | 1000 | 250 100 100 30 | 4207 40 | 4236 | S0 | 4247

41 | 1800 | 225 100 | 100 30 | 8516 | 40 | 8526 | S50 | 853.6

15 | 1000 | 250 100 150 30 | 3939 40 | 3955 | 50 | 3973

42 | 1800 | 225 100 | 150 30 | 834.7| 40 | 8351 | 50 | 8363

16 | 1000 | 250 200 50 30 | 3924 40 | 3935 50 | 3940

43 | 1800 | 225 200 50 30 | 8348 | 40 | 8355| S50 | 8358

17 | 1000 | 250 200 100 30 | 366.0 | 40 | 3674 | 50 | 360.1

44 | 1800 | 225 200 | 100 30 | 8084 | 40 | 809.7| 50 | 8009

18 | 1000 | 250 200 150 30 | 3400 [ 40 | 3.0 | 50 | 3437

45| 1800 | 225 200 | 150 30 | 7803 | 40 | 7887 | S50 | 7875

10 | 1400 | 225 0 50 30 | 698.0 | 40 | 6983 | 50 | T0LO

46 | 1800 | 250 0 50 30 | 897.6 | 40 | 897.9| 50 | 8982

20 | 1400 | 225 0 100 30 | 6812 40 | 6849 | 50 | 6823

47 | 1800 | 250 0 100 30 | 880.0 | 40 | 8829 | 50 | 8834

21 | 1400 | 225 0 150 30 | 6621 | 40 | 662.6 | S50 | 662.7

48 | 1800 | 250 0 150 30 | 859.5| 40 | 863.8| S50 | 8644

22 | 1400 | 225 100 50 30 | 6640 | 40 | 6650 | 50 | 6674

49 | 1800 | 250 100 50 30 | 863.9| 40 |8641| 50 | 868.1

23 | 1400 | 225 100 100 30 | 6425 40 | 6436 | S0 | 6453

50 ) 1800 | 250 100 | 100 30 | 849.2 | 40 | 8493 | S50 | 8494

24 | 1400 | 225 100 150 30 | 6205 40 | 6226 | S50 | 6243

51| 1800 | 250 100 | 150 30 | 820.9| 40 | 8216 | S50 | 8219

25| 1400 | 225 200 50 30 | 6147 40 | 6163 | 50 | 6211

52 ) 1800 | 250 200 50 30 | 8157 | 40 | 8158 | S50 | 8163

26 | 1400 | 225 200 100 30 | 5912 40 | 5923 | 50 | 593.9

53 ) 1800 | 250 200 | 100 30 | 7913 | 40 | 7941 | S50 | 796.5

27 | 1400 | 225 200 150 30 | 5698 | 40 [ 5701 50 | 570.2

54 | 1800 | 250 200 | 150 30 | 7729 40 | 7733 | S50 | 745
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Table 3 New setting values of control parameters

Parameter aio ain aio
Value -12.87 55.47 4.95
15 -
€ 10 -+ —
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m 54
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5 01
c E
T 5
o
1]
S -10 -+
= -
0 .15 4
-20 1
T T
Present Re-designed
model model

Fig. 7 Comparison of dimensional error between present
model and re-designed model
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