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Research and Development of Non-Quenched-Tempered
Steel C70S6BY for Expanding Fracture Connecting Rod

Han Changhai'**, Wang Zhili'* and Shi Jinging'"
(1 Hebei Forging Steel Technology Innovation Centre, Chengde 067300 ;
2 R & D department, 3 Steel Rolling Plant, Chengde Jianlong Special Steel Co Ltd, Chengde 067300)

Abstract The process of developed C70S6BY non-quenched and tempered hot-rolled round steel is 80 t top-bottom
combined blowing converter-LF + VD refining-240 mm x 240 mm bloom continuous casting-®60 mm round steel continuous
rolling-slow cooling-finishing and non-destructive testing process. The Al,0,-Ca0-5i0, slag with basicity 4 ~ 8 has been
used, LF refining time is 45 ~60 min; after LF, the [ S] <0.010% and [ O] <0. 001% ; sulphur alloying is carried out
after VD, [S] is controlled at 0. 063% ~0.065% . Before VD tapping, 100 ~ 150 m of magnesium-containing cored wire
is fed, and the yield of Mg is 11% to 17% , and the ratio of magnesium to sulphur content is approximately 1. 56% . The
superheat of the tundish liquid is 15 ~30 “C, and the casting speed is 0. 9 m/min. After normalizing, the tensile strength
and yield strength of test steel are 957 MPa and 563 MPa. The material elongation and reduction of area are 12% and
21% . After the magnesium modification treatment, the percentage of sulphide inclusions with length-width ratio 1 ~2 rea-
ches more than 55% .
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Table 1 Standard and tested chemical composition of C70S6BY non-quenched-tempered steel /%

mH c Si Mn P S Cr v Ni N 0 Mg
o 0.70 ~ 0.18 ~ 0.55 ~ 0.063 ~ 0.12 ~ 0.03 ~ 0.06 ~ 0.012 ~ 0.000 7 ~

e 0.20 0.57 <0015 5065  0.14 0.04 0.08  0.016 0.0010  0-001
. 0.68~ 0.15~  0.50~ 0.050~ 0.10~ 0.03~ 0.04~ 0.012~

L= S 0.25 0.60 <0030 6070 0.20 0.04 0.08  0.016 - -
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Table 2 Standard requirement and measured rating of
non-metallic inclusion in C70S6BY steel /rating
A% B2 C3# D%
MR HR MR HR #F HR SR HAR
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Table 3 Standard requirement of mechanical properties of
C70S6BY steel and normalized steel test value
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Table 4 Refining slag ingredient and basicity
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1: MgAl,O, (b)
Mg: 16.50; Al: 26.54
0: 29.08; Fe: 25.50

Mn: 40.01; S: 36.53
Fe: 23.46

3: MgAl,O4
Mg: 14.63; Al: 24.37
0: 30.08; Fe: 30.22

4: MnS
Mn: 28.73; S: 28.12

Fe: 43.15
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Fig.1 Morphology and composition of MgAl,O,-MnS composite inclusions in mag-

nesium treated C70S6BY steel rolled product ( atomic percentage) /%
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