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Abstract The cracking formation factors of steel 430F rolled bar are analyzed by scanning electron microscope, ultra-
high temperature laser confocal microscope , Gleeble-3500 and other experimental equipment combined with professional im-
age processing software , the modification effect and mechanism of each element and the high temperature mechanical proper-
ties. The results show that the control of MnS morphology in 430F steel is poor, and the tiny crack caused by long strip
MnS is the main reason for cracking. Fine MnS - Al,0; - MgO is formed by magnesium modification and coarse MnS -
(Te) is formed by tellurium modification to obviously improve the morphology of MnS, no cracks were found in the rolled
products. The reduction of area of steel 430F changes obviously at high temperature, while the tensile strength changes sig-
nificantly at low temperature, therefore, with increasing the starting rolling temperature of unmodified steel from 1 180 °C to
1200 ~ 1210 C and reducing the final rolling temperature from 1 000 C to 970 ~ 980 °C, the yield of products can in-
creases from 85% to 95%.

Material Index 430F High Sulfur Free Cutting Stainless Steel, Modification of MnS, Rolling Parameter, Yield
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Table 1 Chemical compositions of test steel 430F /%
P C Si Mn P S Cc N Mg Te
A 0.13 0.45 1.15 0.030 0.34 17.25 0.04 - -

B 0.12 0.43 1.18 0.030 0.35 17.18 0.04 0.001 -
C 0.12 0.4 1.17 0.030 0.35 17.14 0.04 - 0.012
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B 1 430F 44 ®100 mm 5L FF 2B
Fig.1 Cracking morphology of ®100 mm rolled bar of steel
430F

20 pm

2 430F 49 ®100 mm (LHF S B B4R ,SEM
Fig.2 Morphology around crack of @100 mm rolled bar of steel
430F ,SEM
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B3 430F S EEIEA A WEL,1 190 C,1 min(a) ,3 min(b) 5 min(c)
Fig.3 In situ dynamic observation of sulfide in steel 430F at high temperature 1 190 °C for 1 min (a), 3 min (b) and 5 min (c)

B4 430F 40 100 mm 541 MnS JE4 . 49K A(a) ;B,0.001% Mg(b) #1 C,0.012% Te(c)
Fig.4 Metallographic photos of MnS in ®100 mm rolled bar of steel 430F: heat A (a);B,0.001%Mg (b) and C,0.012% Te (c)
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Table 2 Quantity and size of MnS in rolled bar of steel
430F for each heat

AAK-R ey ke BAER
Pk B o te bl % &R EE/  REYHE
12 23 >3 pm (4 - mm~?)
A 2 48 30 3.2 968
B 56 27 13 1.7 1293
C 40 41 19 3.8 854
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B5 430F 49 ®100 mm $L#f : 1% A(a) ;B,0.001% Mg(b) #1 C,0.012% Te( c) L7 MnS 45, SEM
Fig.5 Typical MnS morphology in ®100 mm rolled bar of steel 430F; heat A (a); B,0.001% Mg (b) and C,0.012% Te,SEM
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Table 3 -Reduction of area and tensile strength of A heat
cast bloom simulated high temperature tensile test

B /T BIEREEE /% ViR /MPa
750 21.2 155
800 20.3 114
850 19.3 96
900 19.7 73
950 20.8 62

1000 21.4 52
1050 38.6 33
1100 23.0 37
1150 24.7 29
1180 45.3 19
1210 27.2 32
1230 34.3 19
1250 46.8 13
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Fig.6 Change trend of mechanical properties of without adding
Mg and Te steel 430F cast bloom with temperature
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