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% 2 © 4% thermal #% ;% ﬁkﬂ&ﬁ%} INES s

1. nrstr_brch : number of strip rolled since last backup roll changed 2470
2. flagmain : index of intration in main program 2

3. calemode : calculation mode 0

4. nriter : number of iteration 1

5. ist : index of stand 1

6. 1ocheck : number of i/o check 32768
7. ndimrad : dimension of array in radial direction 11

8. dywr : distance of work roll segment [mm] 20
9. ndimwr : dimension of array in width direction 200
10. idrive : index of the roll segment on the drive side edge 42
11. imiddle : index of the roll segment on the center 100
12. ioper : index of the roll segment on the operate side edge 158
13. flagrch : index of work roll change (>0 indicates roll changed) 0
14. ncoolwr : number of roll cooling spray bar 4
15. Icoolwid(1) : width of narrow spray bar [mm] 2050.0
16. Icoolwid(2) : width of wider spray bar:[mm] 1000.0
17. Icoolwid(3) : width of narrow spray bar [mm] 0
18. Icoolwid(4) : width of wider:spray bar-fmmj 0
19. 1br : barrel length of backup roll fmm] 2100.0
20. Ichwr : distance between center of work roll chocks [mm] 3320.0
21. lwr : barrel length of work roll [mm)] 2350.0
22. dbr : diameter of backup roll [mm] 1416.8
23. dwr : diameter of work roll [mm)] 796.4
24. ewr : elastic modulus of work roll [N/mm**2] 204.41
25. rocpbr : (p *C ) of backup roll [Ws/(m**3°C)] 4057100.0
26. rocpwr : (p *C,) of work roll [Ws/(m**3°C)] 4061200.0
27. lambr : thermal conductivity of backup roll [W/(m*°C)] 37.70
28. lamwr : thermal conductivity of work roll [W/(m*“C)] 22.28
29. alphawr : thermal expansion coeff. of work roll 1.14E-05
30. pfefak : efficiency factor of heat transfer by water (tuned constant) 1933.4
31. flagthe : index of rolling (=1 rolling, =0 idling) 1
32. dtime : duration time of rolling or idling [s] 53.0
33. vr : roll speed [m/s] 1360.0
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34. sft : work roll shift distance [mm] 0.0
35. flowbr : flow rate of coolant for backup roll [m**3/h] 50.0
36. flowwr(1,0) : entry flow rate of coolant in narrow bar for work roll 120.0
37. flowwr(1,1) : exit flow rate of coolant in narrow bar for work roll 75.0
38. flowwr(2,0) : entry flow rate of coolant in wide bar for work roll 0.0
39. flowwr(2,1) : entry flow rate of coolant in wide bar for work roll 0.0
40. flowwr(3,0) : entry flow rate of coolant in narrow bar for work roll 170.0
41. flowwr(3,1) : exit flow rate of coolant in narrow bar for work roll 125.0
42. flowwr(4,0) : entry flow rate of coolant in wide bar for work roll 0.0
43. flowwr(4,1) : entry flow rate of coolant in wide bar for work roll 0.0
44. temair : air temperature [ ‘C] (0~50) 25.0
45. temcool : coolant temperature [ °C] (0~50) 28.9
46. temneck : roll neck temperature [ ‘C] (<200) 35.0
47. temstr : strip temperature [ ‘C] (0~1200) 904.0
48. wid : width of strip [mm] 1260.3
49. hO : stand entry thickness [mm] (0~100) 36.77
50. h1 : stand exit thickness [mm] 24.26
51. fr : roll force [N] (0~1e6) 16073.5
52. rocpstr : (p*C,) of strip [Wsm**3°C)] 5230000.0
53. lamstr : thermal conductivity of strip [W/(m*C)] 27.88
54. oxidlay : thickness of oxide layer on the surface of strip [mm] (0~0.1) 0.007
55. tembr : backup roll temperature [ C] 30.9
56. brtsrc : time since work roll change [s] 53.0

F42
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% 3 ¢ 4% thermal %E;‘ﬁs?] RS

No. z axial (m) T. (°C) h (W/m’K)
1. -1.1600 28.90 2570.00 éMm
2. -1.1400 28.90 2570.00 éMm
3. -1.1200 28.90 2570.00 éMm
4. -1.1000 28.90 2570.00 éMm
5. -1.0800 28.90 2570.00 éMm
6. -1.0600 28.90 2570.00 < Min
7. -1.0400 29.88 3191.00
8. -1.0200 29.26 8612.00
9. -1.0000 29.26 8612.00
10. -0.9800 29.26 8612.00
11. -0.9600 29.26 8612.00
12. -0.9400 29.26 8612.00
13. -0.9200 29.26 8612.00
14. -0.9000 29.26 8612.00
15. -0.8800 29.26 8612.00
16. -0.8600 29.26 8612.00
17. -0.8400 29.26 8612.00
18. -0.8200 29.26 8612.00
19. -0.8000 29.26 8612.00
20. -0.7800 29.26 8612.00
21. -0.7600 29.26 8612.00
22. -0.7400 29.26 8612.00
23. -0.7200 29.26 8612.00
24. -0.7000 29.26 8612.00
25. -0.6800 29.26 8612.00
26. -0.6600 29.26 8612.00
27. -0.6400 29.87 8607.00
28. -0.6200 108.90 4956.00
29. -0.6000 108.90 7956.00
30. -0.5800 108.90 7956.00
31. -0.5600 108.90 7956.00
32. -0.5400 108.90 7956.00
33. -0.5200 108.90 7956.00
34. -0.5000 9122 9816.00
35. -0.4800 91.22 9816.00
36. -0.4600 91.22 9816.00
37. -0.4400 91.22 9816.00
38. -0.4200 91.22 9816.00
39. -0.4000 91.22 9816.00
40. -0.3800 91.22 9816.00
41. -0.3600 91.22 9816.00
42. -0.3400 91.22 9816.00
43, -0.3200 91.22 9816.00
44. -0.3000 91.22 9816.00
45. -0.2800 91.22 9816.00
46. -0.2600 91.22 9816.00
47. -0.2400 91.22 9816.00
48. -0.2200 91.22 9816.00
49. -0.2000 91.22 9816.00
50. -0.1800 91.22 9816.00
51. -0.1600 91.22 9816.00
52. -0.1400 91.22 9816.00
53. -0.1200 91.22 9816.00
54. -0.1000 91.22 9816.00
55. -0.0800 91.22 9816.00
56. -0.0600 91.22 9816.00
57. -0.0400 91.22 9816.00
58. -0.0200 91.22 9816.00
59. 0.0000 91.22 9816.00
60. 0.0200 91.22 9816.00
61. 0.0400 91.22 9816.00
62. 0.0600 91.22 9816.00
63. 0.0800 91.22 9816.00
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64. 0.1000 91.22 9816.00

65. 0.1200 91.22 9816.00

66. 0.1400 91.22 9816.00

67. 0.1600 91.22 9816.00

68. 0.1800 91.22 9816.00

69. 0.2000 91.22 9816.00

70. 0.2200 91.22 9816.00

71. 0.2400 91.22 9816.00

72. 0.2600 91.22 9816.00

73. 0.2800 91.22 9816.00

74.  0.3000 91.22 9816.00

75. 0.3200 91.22 9816.00

76. 0.3400 91.22 9816.00

77. 0.3600 91.22 9816.00

78. 0.3800 91.22 9816.00

79. 0.4000 91.22 9816.00

80. 0.4200 91.22 9816.00

81. 0.4400 91.22 9816.00

82. 0.4600 91.22 9816.00

83. 0.4800 91.22 9816.00

84. 0.5000 91.22 9816.00

85. 0.5200 108.90 7956.00

86. 0.5400 108.90 7956.00

87. 0.5600 108.90 7956.00

88. 0.5800 108.90 7956.00

89. 0.6000 108.90 7956.00

90. 0.6200 108.90 7956.00

91. 0.6400 29.87 8607.00

92. 0.6600 29.26 8612.00

93. 0.6800 29.26 8612.00

94. 0.7000 29.26 8612.00

95. 0.7200 29.26 8612.00

96. 0.7400 29.26 8612.00

97. 0.7600 29.26 8612.00

98. 0.7800 29.26 8612.00

99. 0.8000 29.26 8612.00

100. 0.8200 29.26 8612.00

101. 0.8400 29.26 8612.00

102.  0.8600 29.26 8612.00

103.  0.8800 29.26 8612.00

104. 0.9000 29.26 8612.00

105.  0.9200 29.26 8612.00

106. 0.9400 29.26 8612.00

107.  0.9600 29.26 8612.00

108.  0.9800 29.26 8612.00

109. 1.0000 29.26 8612.00

110. 1.0200 29.26 8612.00

111. 1.0400 29.88 3191.00 )
112.  1.0600 28.90 2570.00 < Min
113. 1.0800 28.90 2570.00 < Min
114. 1.1000 28.90 2570.00 < Min
115. 1.1200 28.90 2570.00 < Min
116. 1.1400 28.90 2570.00 < Min
117. 1.1600 28.90 2570.00 <« Min
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%4 LrinRz B BT 4

Thermophysical Air (T, =25°C) Water (T, =30°C)
properties T, =300K | T, =315K | T, =305K | T, =315K

k (W/mK) 0.0263 0.0274 0.62 0.634
v (m?/s) 1.59 x10° | 1.74x10° | 7.73x107 | 6.37 x10”

0.707 0.705 5.2 4.16
a (m?/s) 225x10° | 2.47x10° | 1.49x10* | 1.53 x10™

%5 R RAEPIEE LAY Rk E
Air Water

T, =305K T, =315K
Ty =300K | T, =3I5K "v-1 Tv=35 [ Vv=1 [ V=5
(m/s) (m/s) (m/s) (m/s)

h

W /m?K) 2.27 428 2110 8819 2346 9967
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