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Abstract

The abnormal grain coarsening in wire rod rolling induces detrimental defects, such as jagged size tolorance,
severe bending after heat treatments and drawing troubles, in the following secondary processes. Neishi et al”
observed that there is a band type region where grain coarsening occurs in the plastic strain vs. deformation
temperature plot. Based on the finding, we have investigate whether grain sizes and ferrite volume fractions are
correlated to defromation strain with three kinds of wire rod diameters as for the different average deformation
conditions. The samples were chosen from the No. 2 Wire Rod Mill of POSCO where 3-roll type of finishing mill
stand are used. It was found in the present work that the grain size and ferrite volume fraction of the rolled and
cooled microstructure were changed with rolling reduction and rolling temperature. Abnormally grown grains at
various observed points were also found. To have homogeneously fine grains of microstructure from the No. 2
Wire Rod Mill, it will be easier to control finish rolling temperature at around 750 C rather than to find another

rolling schedule..
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NO NAME OF EQUIPMENT NO NAME OF EQUIPMENT NO NAME OF EQUIPMENT
1 |CAMBER MEASURING DEVICE 10 [ROUGHING MILL(5Std") 19 | STELMOR AIR COOLING ZONE
2 |SHOT BLAST 11 { INTERMEDIATE ROUGHING MILL(8Std") 20 [REFORMING TUB

3 [DEFECT DETECT UNIT 12 | INTERMEDIATE FINISHING MILL 21 |GARRET LINE PINCH ROLL

4 [ULTRASONIC TESTER 13 [FINISHING BLOCK MILL(10Std") 22 |REELER

5 [BILLET GRINDER(4 sets) 14 |COBBLE BOX 23 |AIR COOLING ZONE

6 |BILLET INCLINED ELEVATOR 15 |EDDY CURRENT TESTER 24 | UNLOADER

7 {BILLET CHARGE ROLLER 16 |BAR GUAGE METER 25 |COMPACTING & BINDING MACHINE
8 [REHEATING FURNACE 17 |WATER COOLING BOX 26 |COIL WEIGHER

9 | DESCALER 18 [LAYING HEAD 27 [KOCKS 3-ROLL MILL{4Std")
Fig.1 POSCO 24 &% Layout
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Table 1. 247 Sizing Mi119] RAd #ZAE& R BF Strain

2 4 Ingoing 208 B Strain
L] LR K1 K2 K3 | K4 | & & |(Ln(AQ/A1))

44 | 615.4| 18.00 |1017.4]16.91|14.89|8.68|6.33/39.51% 0.503
15 |706.5| 19.02 |1135.9]14.82|14.73|8.62]|6.29]37.80% 0.475
16 |sos.a| 19.02 {1135.0| 8.53] 9.52|8.70|6.35|20.23% 0.348
17 |907.5] 19.02 |1135.9| 3.37) 3.41/8.65|6.31/20.11% 0.225
18 |1017.4] 21.18 |1408.6{ 7.81| 8.39(8.68]|6.34]|27.77% 0.325
19 |1133.5} 21.18 |1408.6{ 3.00| 3.04|8.66|6.32]19.53% 0.217
21 |1884.7| 24.93 {1951.5]| 8.87| 9.06|8.68]6.33|20.04% 0.343
23 |1661.1| 24.93 |1851.5] 0.25] 0.2518.87/6.33|14.88%[ T gl
25 |1862.5| a1.92 [3190.3|16.10{14.51{8.69.6.34|38.66% 0.489
57 |2289.1| 31.92 |3199.3| 8.84| B.46(8.87(68.833|28.45% 0.335
30 |2826.0| 35.06 |4080.4| 9.05(10.57|8.66|6.32|30.40%  0.362
34 |3620.8| 36.95 |4287.0] 0.00| 7.26|6.21(2.65/15.83%) =~ ~0.168
35 |(3846.5| 42.00 |5539.0] 9.41|10.74|8.68/6.33]30.56% 0.365
3846.5| 36.95 |4287.0] 0.00] 2.11|6.21[2.65/10.28% ' 0.108

36 |4069.4| 42.00 |5539.0| 6.94| B.07|8.68(6.33|26.53%; _ 0.308
4089.4| 39.05 |a788.2| 0.00| 7.28]6.21]2.65[15.01%:% 1 0.163

a7 14208.7) 42.00 |5589.0] 4.78| 5.09]6.68]6.33,22.39% 0.254
4298.7)| 30.05 |4788.2] 0.00| 2.06]6.21]|2.65 10.22%] . 0.108

38 |4584.2| 42.00 [5539.0] 0.00[10.69]6.21]2.65|18.14% SiEgia0g
39 |a775.0| 42.00 |5539.0] 0.00| 5.93]6.21|2.65/13.78% Siiiig e
40 |5024.0| 44.33 [8170.8] 0.00] 1.05{6.21:2.65|18.58% 0.208
41 |s278.3| 44.33 |6170.8]| 0.00| 6.88{6.21]|2.65 14.46%] . 0.156
42 |5539.0] 44.33 [6170.8] 0.00| 2.07]6.21(2.65[10.24% " 0.108
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Table 3. A8 298 BAHE 9 ferrite volume fraction
S45C SOM435 ,
oo 30 34 38 8 | 84 | s
oI | F% | 34 | F% | 38 | F% | 30 | F% | 34 | F% | 38 | F%
S-1 10 |18.4%] 6 |16.9%] 6 |31.0%| 8 [64.1% 7 |60.0% 9 [64.6%
s-2 35.19% 6 |18.8%| 6 |25.6%| 8 |63.9% 8 |71.7%| 8 |65.6%
$-3 9 |33.24 o |28.4% & |23.6%| 8 |61.6% 7 [70.3% 7 |63.3%
s-4 | 10 |32.8%| 6 |17.9%] 7 |23.6%| 8 |65.3% 8 [72.2%| 7 |61.5%
S5 | 10 |28.4%| 6 |15.1%| 7 |19.6%| 8 |64.9%| 8 (73.5%| 9 |65.8%
56 26.4% 6 [17.6%| 7 |27.3%| 8 |61.1%| 8 |70.5%| 8 |67.1%
s-7 oo.om 7 l20.9%| 7 |31.8%| 8 |64.6%| 8 |67.5% 8 |65.2%
s-8 o2.4% 7 |25 7 |28.1%| 7 |61.0%| 8 [66.0%| 8 |64.7%
HEBR] 9.00 |27.5%] 6,63 [ 19.8%| 6.63 |26.3%| 7.88 {63.3%| 7.75 |69.0%| 8.00 |64.7%
t/a-1 | 7 |s2.0m| 7 [33.4%| 8 |38.0%| 7 [60.1%| 6 |64.4%| 6 |63.5%
t/a-2 | 7 (31.4%| 7 |30.7%| 7 |%6.8%| 7 |50.9%| 6 |65.2%| 6 |64.4%
t/4-3 | 7 |33.7%| 7 |33.4%| 7 |31.9%| 7 {64.0n| 6 |62.0%| 6 |62.5%
t/a-4 | 7 |31.0m| 7 |32.2%| 7 |37.3%| 7 |64.2%| 6 |65.8%| 6 |64.5%
t/4m2 | 7.00{32.0%} 7.00 |82.4%| 7.25 |36.08] 7.00 |62.1%| 6.00 |64.4% 6.00 |63: 7%
MHUED| 8.33|29.06} 6.75 |24.0%| 6.83 | 20.6%| 7.58 {62.9%] 7.17 |67.4%| 7.33 |64.4%
040 075
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