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Experimental Verification of Set-Up Reference Values
for the Determination of Downcoiling Tension
in Hot Strip Mill

S. R. Gong, Y. K. Kang, Y. H. Kim and Y. H. Moon

Abstract

Set-up reference values, used in determining the optimum downcoiling tension, are experimentally
verified in this study. During the actual downcoiling, the strip suffers both tension and bending force
through the rotation of mandrel. Therefore, simulative test which can measure both tension and bending
resistance of strip was performed to estimate set-up reference value for strip tension during downcoiling
operations. The values obtained from the simulative test were correlated with the yield stress which has
conventionally been used as reference values for downcoailing tension. The correlative analysis showed
that the yield stress of strip can he a good reference value for downcoiling tension. Furthermore, the
bending load also shows strong correlation with simulated values due to the close relationship between
yield stress and bending load.
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Fig. 1 Schematic drawing of downcoiling operation
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Fig. 2 Testing apparatus for downcoiling tension
measurement
(a) schematic drawing (b) photograph
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Fig. 3 Schematic comparison of force components
(a) downcoiling (b) simulative test
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Fig. 4 Schematic drawing of downcoiling tension
testing specimen
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Fig. S Schematic drawing of downcoiling tension testing

apparatus
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Fig. 7 Schematic drawing of bending test specimen
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Fig. 9 Load-displacement curve of S3 obtained from
simulative test for downcoiling tension
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Fig. 11 Load-displacement curve of S3 obtained from
free bend test

Fig. 10 Photograph of fractured specimen

Fig. 9 o uebdl wis o] dAHAY =AME Za)
1

Aol 8 (load)-A @ (displacement) A& A A H 7}
FolA FAFS BokS Hgom AVEA ©AE 71X HA
etz ek

A7} e At sE
gagel A4sy) oldwAE slvste A-w, 2
F093 Agge] AN -

Table 1 Maximum Load of Stage-B and Stage-C

Specimen Stage-B, kg Stage-C, kg
S1 3960 5000
S2 2790 3600
S3 2200 2750
S4 . 3380 5400
S5 2340 2750
S6 3020 3800
S7 2800 3640
S8 2870 4050
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Fig. 12 Photograph of bent specimens
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Table 2 Tensile Properties

Yield Tensile .
Specimen|  stress stress uniform total el.
(kg/m) | (ke/m) el
S1 585 65.0 0.140 0.223
S2 42.0 52.5 0.145 0.235
S3 34.0 40.0 0.255 0.365
A 52.1 785 0.130 0.180
S5 35.0 4.2 0.265 0.380
S6 450 525 0.220 028
S7 415 50.1 0.190 0.280
S8 46.5 595 0.180 0.245
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Table 3 Bending Properties
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Fig. 13 Correlation analysis of maximum load at
Stage-B with other tensile and bending
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Table 4 Correlation of simulative test results with
tension and bending tests (normalized by S3)

Specimen Bend-yielding load, | Max. bending load, Specimen Slgelstla;ltve Bend1E§ toad Str(;l;zr,lslilg/mmz
ke ke Stage-B | Yield | Max. | Yield | UTS

s1 % 158 S1 1.818 188 | 1859 | 17206 | 16250
S2 65 106 S2 1.268 130 | 1247 | 12333 |1.3125
S3 50 8 s3 1.000 100 | 1000 | 1.0000 |1.0000
54 77 141 S4 1536 154 | 1659 | 15320 | 1.96%5
S5 5% - 90 S5 1.064 110 | 1.059 | 1.0294 |1.0000
56 74 120 S6 1373 148 | 1412 | 13235 | 1.3125
S7 66 110 s7 1.273 132 | 1294 | 1.2206 | 1.2525
58 62 112 S8 1.305 124 | 1318 | 1.3676 |1.4875
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