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Development of Energy Saving Cold Heading Steels by
100 t EAF-LF-CC-CR Flow Sheet
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Abstract The progress of new products of energy saving cold heading steels including spheroidizing-annealing-free
boron-bearing steels, cold working hardening non-quenched and tempered steels avoiding spheroidizing-annealing and dis-
pensing with quenching and tempering process, online-softening cold heading steels and ultra-high strength steels for lock
bolts ete produced by 100 t EAF-LF-150 mm x 150 mm CC-CR process flow sheet at Shasteel is presented. The structure,
mechanical properties, hardenability and cold-heading performance of each developed steel grade are analvzed in this arti-

cle. The application effect of energy-saving cold heading steels at users is well.
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Table 1 Chemical composition of SAE steel 10B21 /%

e C Si Mn p 3 B Ti Al Cr 0 N
FRE 0.18-~0.23 <0.10 0.60-~0.90 <0.030 <0.050 0.0005~0.003 0 - - - - -
LhE 0.19~0.23 <0.10 0.70~0.90 =<0.015 =<0.010 0.001 ~0.003 <0.04 0.03 =<0.30 =<0.003 <0.006

B 1(a) 2 ®24 mm SAE

0B21 L B e manm 8 SRl R
BRI E RN o B L, g3l R
73HRB, £ % B M 3 315 - gL ;gb ol
MPa, HHz52 % 500 MPa, #7 IR ii{%? 2 s ;{L o
Bk 0% (K 279, Ti— T e T S
1 8. 8 SR ERALIR JOA BT iﬁﬁeﬁﬂg;,;g‘
SLALAKOREIE % TSHRB, LA 3 oy o gwé'ﬁ -~
¢ i 75 i

55 ¥ 568 MPa.

Grossmann % i35 1 7 1 45
B, 880 °C 60 min, 7K V¥,
@26 mm DL F A EEEESE.
®30 mm FE iR 58 2R, OB IS0 T 8
it 4HRC. H 0t AT LA, U4 A4 7 1) SAE 10B21
BRI PR FL AR @26 mm, T %58 8. 8 R
W LHIEREEEZ <16 mm, $25 mm x 100
mm A FF 880 C 1 h, AK¥ AR v 5 PRI 45 3R 3 B
SERFFAEDR . BEJE X AR T 460 °C 1 h 1 [E] &
AbFE . AR SE B A 930 MPa 4 H5R &1 000 MPa, ¥
T 45 % 66% , (K2 16% , =R o Ry 174 ],
it TR 4R S A AT IR B B R A, b 20 M 1/4Y%
BIRE R BIR R ETFR,

1.2 SWRCHB323

SWRCHB323 fiff 8¢ Ji T il & 8.8.9.8 4% & &
5, VT & B323 8RB AR 2B AR L) 35K AR
RHESE 8.8 BB, HAL A ik 2 B .
AL H BRI BT 35K 4K, B & Al A
0.001% ~0.003% , A5 Ti DL @ W8 H B

& 1
Fig. 1
10B21: (b) $12 mm,

BB AT : (2) D24 mm, ZPIHY 10B21 5 (b) P12 mm, JEJE Y SGNCH8
Morphology of structure of cold heading steel coil: (a) ®24 mm, boron-bearing steel

non-quenched and tempered steel SGNCH8
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Table 2 Chemical composition and gas content of steel SWRCHB323 and SWRCH35K

. R % k100

C Si Mn P S Al Ti B (6] N

SWRCHB323 0.24 0.16 0.84 0.011 0. 006 <0.04 =0.04 0.001 0~0.0030 16 57
SWRCH35K 0.35 0.15 0.75 =0.020 =0.015 <0.04 - - <30 =70
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Table 3 Mechanical properties of steel B323 quenched and tempered
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Table 4 Chemical composition of steel SGNCHS8
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Table 5 Mechanical properties of hot rolled coil of non-
quenched and tempered cold heading steel SGNCHS

Bt/ BREE/ PREE/ WEmisE AR WEE
mm MPa MPa /% ' (HRB)
12 420 ~440 686 ~702 60~67 0.59-0.62 93 ~98
13 420-440 675~740 60 ~66 0.59~0.62 92 ~98
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SGNCHS8: (a) before baking; (b) after baking
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Table 6 Mechanical properties of 8. 8 grade M12 thread

rod manufactured by ®12mm coil of steel SGNCHS
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M12 830 ~870 751 ~791 58 ~62 0.89 ~0.91
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Fig.3 Morphology of structure of steel SWRCH35K hot rolled coil: (a) before in-line soften-
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Table 7 Chemical composition of steel SCM435 /%

mB C Si Mn P S Al Cr Mo
N 0.36 0.17 0.68 0. 008 0.003 0.03 0.97 0.18
JIS G 3509-1: 2003 45 0.33 ~0.38 0.15~0.35 0.60 ~0.90 <0.030 <0.030 - 0.90~1.20  0.15~0.30
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