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Practice of Continuous Rolling Process to Improve Macrostructure
of Small Size Bar Products of Bearing Steel GCr15
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Abstract With decreasing rolling speed, increasing reduction 'in rough rolling passes especially in last passes, the
quality of macrostructure of continuous rolling ®30 ~45 mm round preducts of bearing steel GCrl5 rolled from 150 mm x
150 mm casting billet increases obviously i. e. occurred ratio of residual shrinkage hole decreases to 0 from 26% ~46% be-
fore improvement of rolling process, qualified ratio of ultrasonic detection is 100% , rating of general porosity is 0 ~1 and

rating of center porosity is 1 ~1.5.
Material Index Bearing Steel GCrl5, Continuous Rolling for Bar Products, Residual Shrinkage Hole, Reduction in

Pass, Process Improvement
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Table 1 Chemical composition of bearing steel GCrl5 /%
C Si Mn P S Cr Ni Cu Mo 0
0.95~1.05 0.15~0.35 0.25~0.45 <0.025 <0.025 1.40 ~1.65 <0.30 <0.25 <0.10 <0.001 2
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Table 2 Comparison between rolling process parameters for bearing steel GCr15 before and after adjustment of rough roll-

ing passes
1% 54l Wi R mm? $B5/mm  ETE/mm ET#/% B/ (m-s!) EHERK
AT 1H 17 571.4 30 40 26.7 0.35 1.305
2V 12 777.2 30 57 35.0 0.48 1.375
3H 10 125.4 22 39 31.7 0.61 1.262
4V 7985.0 19 39 31.7 0.77 1.268
5H 5543.4 15 38 39.2 1.11 1.440
6V 4071.5 12 37 33.9 1.51 1.361
3 1H 16 893.2 22 48 32.0 0.16 1.357
g 2V 12 936.0 24 69 40. 8 0.21 1.306
3H 10 160.6 19 51 38.6 0.27 1.273
4V 7996.8 15 48 37.5 0.35 1.271
SH 5196.1 9 49 48.0 0.53 1.539
6V 3631.7 8 46 40.4 0.76 1.431

v SR - 150 mm x 150 mm x 12 000 mm
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Table 3 Comparison between examination results of micro- and macro-structure
of rolled products of bearing steel GCr15 before and after adjustment of rolling

process
RRER
Y =/
Ty B8 BAY e mem  —m fL Em o
R Wb mm mh AR
3 35 26 1~2 0 0~0.5 0.5~1.5 X% 0.12~0.18
L 40 37 1~2 0 0~0.5 1~1.5 x 0.13~0.17
45 46 1.5-2 0 0 1~1.5 ] x 0.15~0.19
s 35 0 1.5~2 0 0.5 1 x 0.13~0.16
40 0 1.5 0 0~0.5 1 x 0.15~0.16
45 0 1.5~2 0 0.5 1~1.5 x 0.17-~0.18
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Macrostructure of continuous rolled products $30 mm round bar before rolling
process improvement (a) and $45 mm round bar after rolling process improvement

(b), bearing steel GCrl5
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Table 4 Comparison between in-line ultrasonic detection

results of rolled products of bearing steel GCrl5 before and 1

after adjustment of rolling process
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s 5 0.8x25 325 623 80.87

40 0.8 x25 2150 712 66.88

45 0.8 x25 659 356  45.99 Bl ,2009,7(5) :17
AwE ¥ 0.8 x25 1955 1 99.99

40 0.8 x25 1483 0 100

45 0.8 x25 1291 0 100
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