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Study on Manufacture and Application of Alloy Cast Iron Pinch Roller
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Abstract: The influence of different heat treatment processes on the microstructure and mechanical properties of alloy cast
iron pinch roller was studied by orthogonal test method, the optimum heat treatment process parameters were determined,
and the alloy cast iron pinch roller with high hardness and wear resistance was manufactured. The results show that the
optimum heat treatment processes are: quenching temperature 870 C, heat preservation time 1 h; tempering temperature
220 C, holding time 4 h. At this time, the hardness of the alloy reach 55.92 HRC, 37% higher than that of the as-cast
alloy, and the tensile strength is 502 MPa, satisfying the performance requirements of the pinch and feed roller. The
production line has verified that the parts of the pinch roller are suitable for the rolling of high strength steel, low

temperature duplex steel, pipeline steel and other steel products, with an average steel volume of 78 800 tons and a
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significantly reduced production cost.
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Tab.1 Chemical compositions of alloy cast iron

C Si Mn Cr Ni Mo Nb P S
2.9~4.0 1.2~2.0 0.2~1.2 0.1~0.8 0.2~1.6 0.1~0.8 0.1~1.6 <0.04 <0.015
S
Y R2OAMBIETSH(EXXRRERKER)
% i Tab.2 Heat treatment process parameters
;‘ Y (Table of orthogonal experimental factors)
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Fig.l Schematic diagram of tensile specimen 3 900 20 280
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Fig.2 Microstructure of the as-cast alloy cast iron
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Fig.3 SEM images of alloy cast iron
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Tab. 3 Analysis of orthogonal test results

W TS5 HEKFHE 5 - ‘C D, " i
B KR EE /°C Vi KB [8] /h a1 kI /°C 5] K B[] /h /HRC /MPa
1 AIBICIDI 870 1.0 220 2 53.47 478
2 A1B2C2D2 870 1.5 250 4 53.10 525
3 A1B3C3D3 870 2.0 280 6 53.13 504
4 A2B1C2D3 885 1.0 250 6 52.87 417
5 A2B2C3Dl1 885 1.5 280 2 50.17 340
6 A2B3C1D2 885 2.0 220 4 52.23 376
7 A3BIC3D2 900 1.0 280 4 55.13 528
8 A3B2C1D3 900 1.5 220 6 53.00 499
9 A3B3C2D1 900 2.0 250 2 50.97 411
K1 159.70 161.47 158.7 154.61
K2 155.27 156.27 156.94 160.46
K3 159.10 156.33 158.43 159.00
K1/3 53.23 53.82 52.9 51.54
K2/3 51.76 52.09 5231 53.49
K3/3 53.03 52.11 52.81 53.00
2 1.47 1.73 0.59 1.95
F Wi D>B>A>C
R E AIBICID2
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Fig.4 Microstructure of the alloy
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Fig.5 Alloy cast iron pinch roller
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Tab.4 Experience of new pinch roll in the whole cycle of the project

sy T —— o FHLEA O BHIE BER EPLEN kW REEKR SEEK
Bt Hf/mm H#Z/mm /mm #R/mm & /(mm) FLEEL WENA
1 6 H8H 900.02 7H25H 48 27.60 896.80 896.54 0.26 3.48 7.93 1690 3 696
2 8HI16H 896.54 10 H 4 H 49 27.61 893.31 892.61 0.70 3.93 7.03 9316 1540
3 10H27H 89261 12HA7H 41 24.60 889.69 889.34 0.35 3.27 152 8277 1722
- 1A3H 88934 2H21H 49 28.40 886.02 885.65 0.37 3.69 7.70 14 725 2730
5 2HA28H 885.64 4H9H 40 22.36 883.60 883.23 0.37 242 9.24 21437 4676
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Tab. 5 Comparison data of cost per ton steel of different
pinch roll manufacturers in full cycle

FHEERE THEERREE FREE BEAE

"% b il
/(t/mm) /mm IGENR)  I(TEN)
3 AR AR 5.770 20 06443 02218
Ft O kR 6.803 20 0.6579 02077
A 7.880 20 03084  0.1976
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