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Abstract Dilatation curves of C-Mn-Si series low carbon (/% . 0.11C, 1. 155, 1.85Mn, 0.032AIl, 0.003Ti,
0.002 4N) and medium carbon (/% : 0.35C, 1. 11Si, 1. 82Mn, 0. 041Al, 0. 002Ti, 0. 004 2N) bainite steel continuous
cooling with cooling rate 0. 5 ~30 “C/s have been measured by using thermal dilation method and metallographic examina-
tion with the Gleeble-1500 hot simulation machine to define the phase transformation points, and combined with microstruc-
ture observation, the continuous cooling transformation ( CCT) curves of two steels are respectively plotted by Origin soft-
ware. Results show that with cooling rate <1 “C/s, the structure of 0. 11% C steel is ferrite + bainite + martensite, as cool-
ing rate =2 °C, its structure is bainite + martensite, and with cooling rate =0.5 “C/s the 0. 35% C steel has bainite +
martensite structure; with increasing carbon content, the transformation temperature of bainite and martensite all decreases.
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Table 1 Chemical composition of test steels / %

A, HIE,FELASFH, AARKXEHHRE ELFR

e C Si Mn p S Al Ti N
Nol 0.11 1.15 1.85 0.014 0.002 0.032 0.003 0.0024
No2 0.35 1.11 1.82 0.008 0.003 0.041 0.002 0.0042

%, A,X 430081
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Fig. 1 Dilatation curves of 0. 11% C steel (a) and 0.35% C steel (b) with cooling rate
0.5 C/s
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Fig.2 Morphology of structure of 0. 11% C steel, cooling rate /(°C »s7'): (a) 0.5; (b) 1;
(¢) 2; (d) 55 (e) 105 (f) 30
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Table 2 Phase transformation point and structure of 0. 11 % C steel ( Nol)

WHIEE AF HERE/C A-PWERE/C BREEE/C MEERETC

(Cos™) Fp s JME @R P BOR T &R
0.5 703 610 - - 525 316 316 - F+B+M
1 678 618 - - 522 332 332 - F+B+M

2 - - - - 511 338 338 - B+M

5 - - - - 483 340 340 - B+M

10 - - - - 453 340 340 - B+M

20 - - - ~ 423 339 339 - B+M

30 - - - - 399 339 339 - B+M

HE 3(a)fIE 3(b) CCT fhkal LUE 4, BEE
B3 K, DL A A AR a9 R 4R B BT RIS
WMEE A Nol W, FERHIHE <2 C/shf, AW
FRARARRE DREMD A EAHEE =
2 C/sifif <30 C/shf, AW ERALTHFNK AL
B YA E =30C/sf5, RAW =B H
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Fig. 3 CCT curves of Nol steel (/% ; 0.11C, 1.15Si, 1.85Mn, 0.032Al1, 0. 003Ti,
0.0024N) (a) and No2 steel (/% : 0.35C, 1.11Si, 1.82Mn, 0.041Al1, 0.002Ti,
0.004 2N) (b)
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Table 3 Phase transformation point and structure of 0. 35%C steel ( No2)
B E, AP BERE/C ASPEERE/C BHTEE/C METRE/T

(C-s™) FE BE Fh GE T GE Tl &R
0.5 - - -~ 450 230 230 - B+M

I - - - ~ 440 233 233 - B+M

2 - - - ~ 437 221 221 - B+M

5 - - - -~ 426 223 223 - B+M

10 - - - ~ 413 223 223 - B+M

20 - - - -~ 397 225 225 - B+M

30 - - - - 358 224 224 - B+M
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