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Optimization for Control-Cooling Process of High Speed
Rolled Wire of Steel 82A

Wang Bowen and Hang Naiqin
(College of Materials and Metallurgy Engineering, Wuhan University of Science and Technology, Wuhan 430081 )

Abstract The continuous cooling transformation ( CCT) curves of @5.5 mm wire of high carbon steel 82A (% .
0.81C, 0.50Mn, 0.21Si, 0.007P, 0. 0063) with cooling rate 0. 8 ~40 “C/s are measured by Gleeble 1500 thermal simu-
latfon machine, and fitting in with real phase transformation temperature calculated by measured cooling curves at produc-
tion situ, the correcting dynamic CCT curves to meet the production situation are obtained. Combined the basic model for
control-rooling process of high speed rolled wire, it is obtained that the available reeling temperature of wire-rod of steel
82A is 910 ~930 C, and the optimum cooling rate during phase transformation process is 9 ~12 “C/s.
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Table 1 Chemical composition of steel 82A /%

C Mn Si P S Ni Cr Cu
0.81 0.50 0.21 0.007 0.006 0.01 0.01 0.01

BHREE PR ZE 1100 C {43 5 min 5 HE
1050 °C, LA 50/s hif A8 % 609 XA I8 F2 R E T
4680 . RIBIFAAE = T2, % 13 ik
AR B 880,910,940 °C, 25 JE )5 191X FE 43 Ml M
880,910,940 C F 4514 0.8 .3 .6.10.20 .30 .40 °C/s
T RPASR] ) v H)HBE ATV HI 2 200 °C A4 -
R e -t V] oy 28, R RO K % 0 o A A R st
(6], %) H] Origin #2427 CCT g2k (Bl 1a) . Al
BFLA 3 A7 51 A 880,910,940 °C ¥ ok, i) 5 I,
IR T RBCRRR T

AR A 800 11 25 04 40 8 R X I A G AR IR, R
A3 RIEHT R IRE T =/(V) , 15 3038 &) 3 5 Rk
AR Z KR

T =668. 120 3. 023V +0. 06612 - 0. 002V* (1)

BIRAEE AT 8, MR, AR R M5 44 % 5%, &2 430081



A 824 MR EAM TGS I L 28 - 15

(a) 910C _(b)

[ s c - 403020 10 6 3 q T

[ %#0EE /(T - 51403020 10 6 3 0.8

S

10 100
i M (log10) /s

1 10 100 1000
fiF [l(log10) /s

BT 82A PV B A CCT #ZR (a) s BUAIR A2k (b) s BB IE/R /Y CCT £ (c)

Fig.1 Thermal simulated dynamic CCT curves (a), cooling curves measured at situ (b) and fitted and corrected CCT curves of steel 82A
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Table 2 Results of metallographic phase analysis
R ewy - RIR SRR/ LAWY Bt
G b MR TZ <t/ um % %o JEM]H/nm
a 2(%25(;/\‘;:{(]) 3.71F +96.29P  174.57
5 1Y
940 <C,10 . ,
b C/s KAl 0.62F +99. 38 150. 35
940 1,30
¢ C/s B 0.67F +98.33P  129.87
d 880 Tk  33.6 6.60 100M
e 910 Tk 33.8 6.46 100M
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Fig. 2 Effect of reeling temperature of wire-rod on tensile
strength of steel 82A
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Fig.3 Schematie layout of Stelmor wind-cooling line
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