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Effect of Ca-Si Treatment on Morphology and Ingredient of Sulfide in
Free Cutting Non-Quenching-Tempering Steel 30MnVS
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Abstract  Effect of Ca-Si modified treatment on morphology and ingredient of sulfide in steel 30MnVS (% . 0.30 ~
0.33C, 1.40 ~1.60Mn, 0.08 ~0. 14V, 0.065 ~0.090S) has been studied by optical microscope, scanning electron mi-
croscope and thermodynamic calculation. Results show that with increasing Ca content (0.001 2% , 0.002 1% , 0.003 5%
and 0.004 6% ) in steel, cluster rod-like sulfides gradually modify to dispersing globular sulfides, and most of sulfides
have compound oxide core, the change sequence of its ingredient is Ca0-3( Al,0,) -Si0,-3(Ca0) -6( Al,0;) «2(Si0, )-

6(Ca0) -9(ALO,) +4(Si0,)- 4(Ca0)-3( AL,O,)-2(Si0,)

ment analysis.

, and the results of calculation coincide with that of experi-
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Table 1 Chemical composition of steel 30MnVS /%

C Mn Si S Cr Ni A\ (0]
0.30~ 1.40~ 0.50~ 0.065~ < < 0.08-~
0.33  1.60 0.70 0.09 0.20 0.17 o0.14 0-0014
SR 1R .
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Table 2  Analysis of each Ca-Si treated heat and yield of
Ca/ %

X C S Mn S Al Ca Calf3®
1 0.29 0.53 1.43 0.070 0.008 0.0012 15.6
2* 0.29 1.07 1.43 0.052 0.012 0.0021 9.8
3*0.29 0.90 1.47 0.059 0.011 0.0035 10.4
4" 0.27 1.20 1.51 0.062 0.014 0.0046 11.2
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Fig. 1  Morphology and distribution of MnS in each heat of steel 30MnVS with different Ca content: (a) (b) 0.0012% Ca; (c¢) (d)
0.002 1% Caj; (e) (f) 0.0035%Ca; (g) (h) 0.004 6% Ca
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Table 3 Compound oxide at core of sulfide in each heat of
Ca-Si treated steel

K Ca/Al/S Bl Ca/Al Ca/Si
1% 1:6:1 CA,S 1:6 1:1
2* 3i12:2 C3A4S, 1:4 1.5:1
3# 3:9:2 CeAySy 1:3 .51
4# 2:3:1 Gy A, 1:1.5 2:1
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