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Development of Coil of Alloy Tool Steel S2

Yuan Yangyang, Hang Jinke, Zhang Yu and Ma Han
(Jiangsu Institute of Iron and Steel, Shasteel, Suzhou 215625)

Abstract By testing with a 80 kg vacuum induction furnace and measuring continuous cooling transformation ( CCT)
curves by using Gleeble 3800 hot simulation machine the chemical composition of steel 82 (/% : 0. 63 ~0.69C, 1.00 ~
1. 20Si, 0.40 ~ 0.60Mn, 0.20 ~ 0.40Cr, 0.40 ~ 0.50Mo, 0.15 ~0.25V, 0.10 ~ 0.30Ni, 0.010 ~ 0.030Nb, <
0.015P, <0.010S) has been designed, and the commercial production by 120 t BOF-LF-VD-300 mm x 390 mm bloom
casting-breakdown-high speed wire rolling-Stelmor control cooling process has been carried out. With the process measures
including hot metal dephosphorization, sulphur content in metal <0.010% , control of BOF end [ C] 0.10% ~0.30% ,
end [ P] <0.012% , liquid end temperature 1 620 ~1 660 °C, using Si-Mn pre-deoxidation in BOF tapping, LF refining
slag (/% : 8 ~10Mg0, 44 ~45Ca0, 5 ~108i0,, 25 ~35A1,0,) , feeding calcium wire at end of LF refining, overheating
extent of casting liquid <25 °C, casting speed 0. 65 m/min, and controlling cooling after rolling, the coil of alloy tool steel
S2 is successfully developed. Examination results show that the each property index of ®8 mm hot-rolled coil meets the re-
quirement of technical specification, including the austenite grain size rating 8.5 ~9. 0, the depth of decarburization layer
<0.5%D, the HRC hardness value of hot-rolled coil 50 and the variation of HRC hardness value of same coil less than 6.

Material Index Alloy Tool Steel S2, 120 t BOF-LF-VD-300 mm x 390 mm Bloom Casting, Stelmor Cooling Line,
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Fig.1 Curves of dynamic continuous cooling transformation of
steel S2

F1 AEx S2 AL HRC B ERI M
Table 1 Effect of cooling rate on structure and HRC hard-
ness value of steel S2

Wi/ BRI/ Bt/ MKAE/, BRE/ HRC

(K-s™h) % % % % A
0.05 9 91 - - 33.5
0.10 5 81 14 - 36.7
0.20 - 4 90 6 39.8
0.30 - - 92 8 42.4
0.50 - - 81 19 49.7

i - - 32 68 56.2
2 - - 3 97 62.1
>2 - - - 100 64.0
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Table 2 Chemical composition of steel S2 /%

s C Si Mn Cr Mo

v Ni Nb P S

Bt 0.63~0.69 1.00~1.20 0.40~0.60 0.20~0.40 0.40~0.50 0.15~0.25 0.10~0.30 0.010 ~0.030

<0.015 <0.010

S 0.65~0.67 1.10~1.13 0.49~0.52 0.28~0.33 0.43~0.47 0.18~0.21 0.19~0.22 0.015~0.023 0.010~0.013 0.005 ~0.009

B2 5240 &8 mm RALARFALILIH : (a) FIRRICHREE; (b) e, M-Ik ; (o) SEM, I Fofk- o4
Fig.2  Morphology of structure of steel S2 &8 mm hot-rolled coil; (a) original austenite grain; (b) bainite-martensite, optical; and (c¢) bain-
ite-martensite, SEM



- 28 - AW

$39%

HV, =127 +949C +27Si + 11Mn +8Ni + 16Cr +
21 log Vr (1)
HV, = —323 +185C +330Si + 153Mn +65Ni +
144Cr + 191Mo + log Vr(89 +53C —-55Si -
22Mn - 10Ni -20Cr - 33Mo) (2)

iﬁ:‘-JF‘:Vr- ‘{/'%%Dﬁfg/(K -~ ) ;HVM\HVB' QEE{ZF
00U AR BEBE

WAEARITE L BHERE, A B RIEHH
A LA T IR B B 4 SRR B, SE I Ak 22 A
HHIEEE (0.5 K/s) # AARBATIHE, HVy A
793.4 HV,HV, % 397.2 HV, HLH KK DK
15 LRI R 80% :20% i AGHE., HE HV BEEE{H N
476. 4, Y% IC HRC T8 {408 48.0, TR 55K
R IO RE BE S A — B, S5 | R 2 BE A I LR
Ak PR,

e T A FE s i, B e I BRI L i) oy
70% ~80% , Ty AR LRy 15% ~25% , Uit #4L
# 4% HRC 7 &8 50, P sh i E =3 HRC, SL{ME
W shyEE{L A HRC 5, W 3,

X B 3 A SR HEA TR I , 4 K4 HRC RE L (EAL
F 47 ~53, B8 0 B i A BE (2R B R R,

Fig3 Electron backscattering diffraction image of ®8 mm coil
of steel S2
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Table3 Distribution of HRC hardness value of steel S2 ®8
mm coil at same coil
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Fig.4 Distribution of HRC hardness value of steel 52 8 mm

coil at different coil
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Fig.5 Morphology of decarburization layer of steel 52 ®8 mm
coil
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Fig.7  Morphology and ingredient of inclusions in steel S2: (a) Al,0;-
Ca0, /% ; [ A1]19.87, [Ca]27.35, [0]43.68, [Si]5.19, [Mg]1.69; and (b)

Al Oy, /% : [ Al]43.78, [Ca]2.25, [0]50.20
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Table 4 Examination results of inclusions in steel S2
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