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Control of Sulfide Morphology of Sulfur Free Cutting Steel SUM23HS

WANG Congdao, LI Donghui
(Research Institute, Nanjing Iron & Steel Co. Ltd., Nanjing 210035, China)

Abstract: The effect of heating process (process 1, 2) on sulfide morphology in sulfur free cutting steel
SUM23HS was studied by means of hiating contrast test. The morphology and distribution of the inclusions in
heated square billet were analyzed with optical microscope(ON), scanning electronic microscopy(SEM) and electron
probe micro-analyzer (EPMA). The temperature field of thick ness direction of square billet was simulated with
ANSYS software, and the temperature field distribution in the thickness direction of the billet was obtained.
Results show that for the two kinds of heating process employer in the test, sulfide morphology is closer to the
spindle by using process two (heating temperature is 1 230°C , soaking time is 80 min, total time is 3 h).
SUM23HS steel wire rod was produced with the two kinds of heating process,and the rod microstructure and
customer status show that the cutting performance of sulfur free cutting steel of the process two is better.
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Tab.1 Heating process parameters of free cutting steel
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Fig. 1 Schematic diagram of sampling Fig. 2 Microstructure of as-cast without heating



318 LT K2 2 i (ARBRER) 2016 4

P 3,4 9 2 R T 225000 T i Jr e AR B BURE A BRAL IR ZS o th 1813, 4 AT 2 F L 2R k)
HIEES A AR s T2 AR ALY A KAZ O MnO g A F T2 — B T2 R e B 58 0. STk
LT RT 0, &5 VIR, A A S A s AT Hh i, 32282 M Fe J55 9971, Mn 23 [ A% 04 BOF &
KK Fe M i TR, MnS £ FeS # 5T, FJ?Umﬂﬁ*ﬂ?ﬁ%ﬂéﬂ’%ﬂﬁ*%%*ﬁ*%ﬁﬂﬁ%

a) J IR (b) J7 #1744k

E3 TZ—&HETmAmFiERsy
Fig. 3 Billet inclusion of process 1 with heating
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Fig. 4 Billet inclusion of process 2 with heating
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Fig. 5 Morphology and energy spectrum analysis by SEM (atomic number fraction/%)
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Fig. 8 Simulation calculation results of temperature field of square billet under process 1
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Fig. 9 Simulation calculation results of temperature field of square billet under process 2
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Fig. 10 Inclusions morphology of wire rod under two kinds of process
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