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An Analysis on Surface Crack of Hot-Rolled Flat Products of
Mirror Plastic Die Steel PSOR and Process Improvement

Lii Xuefei and Jiao Qihui
( Technology Center, Dalian Special Steel Co Ltd, Donghei Special Steel Group, Dalian 116105)

Abstract The production flowsheet of steel PBOR flat products (/% ; 0. 15C, 0.25Si, 1. 70Mn, 0.012P, 0. 002S,
3.01Ni, 0.34Mo, 1.07Cu, 1.10Al) is 110 t LD-LF-RH-casting 4. 2 t ingot-breakdown [50 mm x 615 mm slab-rolling to
60 mm x610 mm flats. It is obtained by examination and analysis that the Ni and Cu is seriously enriched near the cracks,
the Ni content and Cu content in area near cracks are respectively up to 32. 55% ~33.53% and 7.97% ~8.86% , and the
enrichment of Cu leads to surface grain boundary oxidation to form cracks, therefore the Cu content in steel, slab heating
temperature and time should be controlle.l. By the process measures including decreasing Cu content in steel from 1. 07%
t0 0.92% , Al content in steel decreasing from 1. 10% to 0. 88% , increasing Ni/Cu from 2.7 to 3.3, reducing heating
time at 1 100 ~1 140 °C from 30 ~50 min to 20 ~30 min and slab peeling treating, the occurrence rate of surface cracks of

mirror plastic die steel P8OR flats decreases from 70% to <0.5%.
Material Index Mirror Plastic Die Steel PBOR, 60 mm x 610 mm Flat, Surface Crack, Cu Enrichment, Heating

Temperature and Time, Process Improvement
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Table 1 Standard chemical composition and melting point of mirror plastic die steel PSOR

RS/ P

C Si Mn P S

wE/C
Ni Mo Cu Al He

0.10 ~0.20 <0.45 1.40 ~2.00 <0.030 <0.015

2.90~3.40 0.20~0.50 0.80~1.20 0.70~1.30 1 495
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Table 2 Critical temperature of steel PSOR /°C
Ac, Ac, Ar, Ary Ms
675 821 382 517 270
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Fig.1 Morphology of surface alligator-hide crack of mirror plas-
tic die steel PSOR 150 mm x 615 mm finished flat product
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Fig.2  Morphology of subsurface grain boundary oxidation of
mirror plastic die steel PROR 150 mm x 615 mm flat
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Table 3 Analysis of tested steel PROR with surface crack/ %

C Si Mn P S Ni Mo Cu Al

0.15 0.25 1.70 0.012 0.002 3.0t 0.34 1.07 1.10
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Fig.3 Structure and elements analysis near surface crack, mirror plastic die steel
P80OR 150 mm x615 mm flat, SEM
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Table 4 Heating parameters, Ni, Cu and Al content in steel, and surface crack occurrence rate before and after optimiza-

tion

T g /% Ni/ |mr Ay W B/
Ni Cu Al Cu TR EE/C IR BT A/ min %
AT 3.01 1.07 1.10 2.7 1100 ~1 140 30 ~50 70
RA 3.03 0.92 0.88 3.3 1100 ~1 140 20 ~30 =0.5
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