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Abstract -Specially designed test material was used for workpiece temperature measurement
in the commercial reheating furnace and a linearized thermal model was applied for real time
temperature prediction. The applied furnace is a walking beam type and specification of the
workpiece is a STS302 which is 160mm in width, 160mm in height and 8100mm in length.
Also six thermocouples were installed in width, height and length direction for temperature
measurement. Ambient temperature in the furnace was raised to 1265 Celsius degrees and it
took about 2.5 hours from loading to discharging of the workpiece. As a result of the experi-
ment, temperature of the workpiece at discharge was 1257 Celsius degrees on the average in
the range of 1256 to 1259 Celsius degrees, and predicted average temperature through the ther-
mal model was 1251 Celsius degrees. Therefore, the deviation of the analysis and test results
is about 6 degrees, which is within the range of 10 degrees required by the industry.
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Fig. 1. Configuration of the Typical Reheating
Furnace[3]
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Fig. 2. Configuration of the Commercial Rehea-
ting Furnace
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Fig. 4. Photograph of workpiece for experiment

Fig. 5. Preparation for charging materials to the
furnace
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Fig. 6. Process of separating the thermal barrier
box after the test workpiece is discharged

Fig. 7. Process of predicting the workpiece tem-
perature during experiment
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Table 1. Experimental results for the workpiece
temperature variation

dHY 2= (0)
A ZHEY o 2d | s i o | 0%
10 502 | 566 | 450 | 492 | 557 | 505
20 641 | 695 | 593 | 631 | 695 | 649
30 728 | 804 | 688 | 755 | 805 | 741
40 826 | 883 | 813 | 865 | 886 | 838
50 1106 | 1127 | 1146 | 1146 | 1125 | 1115
60 1172 | 1194 | 1180 | 1196 | 1187 | 1167
70 1235 | 1236 | 1225 | 1241 | 1230 | 1218
80 1259 | 1259 | 1256 | 1257 | 1258 | 1256
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Table 2. Comparison of analytical and Experimen-
tal results for the workpiece average

temperature variati

on

27 Hd = (0)
A3 (C)
A7) AERCE N PEIEE!
10 512 587 75
20 651 668 17
30 753 722 -31
40 852 779 -73
50 1127 1090 -37
60 1182 1163 -19
70 1231 1221 -10
80 1257 1251 -6
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Fig. 8. Graph of analytica and Experimen-
tal results for the workpiece average
temperature variation
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T, . Furnace Temperature [K]

T, : Average Temperature of Workpiece [K]
V : Volume of Workpiece [m?]

. Equivalent Thickness of Workpiece [m]

equ

¢, - Specific Heat a Constant Pressure[g‘—;(]

h . Convective Heat Transfer Coefficient [
m

53
‘K

F : View Factor [Dimensionless]
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dr @ Time Step [d]

p . Density of Workpiece [g/m’]

o . Stefan-Boltzmann Constant {%}
m

e : Emissivity [Dimensionless]
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