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i E: XH=40% &:K-50 t EAF-LF-VD-180 mm x 220 mm ##-5L 5B £ T 45Mn2R 4 40 ~ 50 mm 5L#1 .
TR EAF 255 C] =0.10% ,[ P] <0.015% , H 8935 E1 620 ~ 1660 C, i 95 #& /i “ Mok + & & B A
(15% Ca-12% Al- 45% Si) + 4 LI (50% CaO- 34% AL O,- 4% MgO) " Tl 4, Ca LbEHRTARK S 4 & <0.010% ,Ca
AbFE 20 min JGWR S £8, VD J5 0K 25 ~30 min 5 T2 5500 , 8 FH A 2b i BE AN AT S 1. 45 R3R9T, A4 7= 1y 45Mn2R
(/% :0.43 ~0.46C,0. 22 ~0. 275i,0. 009 ~ 0. 017P,0. 065 ~ 0. 086S,0. 32 ~ 0.36Cr,0. 003 ~ 0. 010Ti, 0. 013 ~
0.034Als) BA R HER G PERE , S IUE PRI L P 20K

K 4SM2R TR 5 IHIE; =40% $:/K-50 t EAF-LF-VD-CC Jie#2; mfbhis]; Egeae

Development of 45SMn2R Sulfur Free-Cutting
Steel for Automobile Parts

Liang Na, Liu Yongchang, Wang Sheng
( Shandong Iron and Steel Company Ltd. , Laiwu 271105)

Abstract; The 45Mn2R steel @40 ~50 mm rolled product is developed by =40% hot metal- 50 t EAF-LF-VD-180 mm X
220 mm cast billet-rolling flow sheet. The cleanliness and casting ability are improved by controlling EAF end [C] =
0.10% ,[P] <0.015% , tapping temperature 1 620 ~1 660 “C, preliminay deoxidation using " recaburizing agent +
(15% Ca-129% Al- 45% Si) compound deoxidation reagent + (50% CaO- 34% Al,O,- 4% MgO) synthetic slag" during tap-
ping, S content in metal <0.010% before Ca treatment, feeding S wire after Ca treatment for 20 min, soft blowing for
20 min after VD etc process measure. Results show that produced 45Mn2R steel (/% ; 0.43 ~0.46C, 0.22 ~0. 27Si,
0.009 ~0.017P, 0.065 ~0.086S, 0.32 ~0.36Cr, 0.003 ~0.010Ti, 0.013 ~0.034Als) has better comprehensive prop-
erties to meet user requirement.

Material Index; 45Mn2R Sulfur Free-Cutting Steel; =40% Hot Metal-50 t EAF-LF-VD-CC Flowsheet; Sulphide Con-

trol; Cleanliness
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Table 1 Chemical composition of 45Mn2R steel /%

C Si Mn P S Cr Mo Ni Cu Ti Al
0.43 ~0.47 0.20~0.35 1.10~1.40 =0.020 0.060~0.090 0.30~0.40 =0.10 =0. 10 =0.40 =0.015 0.010 ~0.040
#£2 45Mn2R MHHEBARER/ K 2.2.1  JpoFRRE Rmad v 4

Table 2  Macrostructure requirement for 45Mn2R steel
product /rating
— AR e AR B AL i T LT
=2.5 =2.5 =2.5 =2.5

%£3 45Mn2R EFEER
Table 3 Hardenability requirement for 45Mn2R steel
Fhak PR 1 J1.5 11 115
k(850 £10) C +
WK (850 £5) C 55 ~62 26 ~38

31 ~46

F#4 IENX4SMm2R RAFEMHESTEEE
Table 4 Mechanical properties and hardness value of nor-
malized 45Mn2R steel
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Table 5 Non-metallic inclusions requirement for 45Mn2R
steel product/rating
A B G D
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- =1.5 =1.5 =1.0 =1.0 =I1.5 =<=I1.5
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4[ Al] +3(Si0,) =2(AL0,) +3[Si] (1)
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(2)
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Table 6 Refining slag aim ingredient and LF end slag anal-
ysis

N WAL/ % :
P5 YFe Si0, Mg0 CaO S ALO; RWEL)
#WitHfE - 815 6-10 4555 - 1831

2,66 9.73 6.31 46.46 1.329 19.78 4.77
2.65 9.49 6.66 46.22 1.277 19.17  4.87
0.66 9.92 7.47 44.58 1.389 23.42 4.49
0.68 9.62 8.05 43.90 1.310 22.25 4.56

oW b =

7 [Al]=0.02%
[S1=0.1%

CaD 09 08 0.7 06 05 04 0.3 02 01 ALO,

CaOFR &5 8%
1 CaO-ALO,-SiO, H#ili 7 (MeO = 6% ~8% ) %1% R
Fig. 1  Ca0-Al,0,-Si0, refining slag system ( MgO = 6% ~
8% ) iso-activity diagram
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Table 7 Statistical results of chemical composition of 45Mn2R steel/ %

C Si Mo P 5 Cr Ti Al
0.43-0.46___ 0.22~0.27 __1.21~1.26___0.009~0.017 _0.065~0.086 __ 0.32-0.36___0.003 ~0.010__0.013 ~0.034
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