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Transformation of Phases and Structure in Elevated-Temperature
Deformed High Carbon Alloy Steel 75Crl

Hu Songtao', Yu Wanhua®, Lian Xiaojie' and Zhai Shibin
(1 Technology Center, Taiyuan Iron and Steel ( Group) Co Ltd, Taiyuan 030003 ;
2 School of Materials Science and Technology, University of Science and Technology, Beijing 100083 )

Abstract The continuous cooling transformation ( CCT) curves of high carbon alloy steel 75Crl (/% : 0.75C,
0.27Si, 0.85Mn, 0.010P, 0.003S, 0. 60Cr) and the effect of cooling rate on phases and structure of steel are obtained by
Gleeble-3800 thermal simulation testing machine to carry out first reduction 25% deformation with deformation rate 15 s ™'
at 1090 C then with 20 °C/s cooling to 880 °C and second reduction 25% with deformation rate 20 s ™' then with 0. 05 ~
45 C/s cooling to ambient temperature. Results show that the critical points of phase transformation Ac, and Ac; are re-
spectively 730 C and 773 °C; with cooling rate being lower than 1 “C/s the main structure of steel is proeutectoid ferrite
and fine pearlite, with cooling rate being 1 ~ 10 “C/s, the structure of steel is pearlite and bainite; with cooling rate being
larger than 10 *C/s the martensite occurs in structure and with increasing cooling rate the amount of martensite increases,

and with cooling rate being larger than 18 °C/s the main structure of steel is martensite and has minor bainite.
Material Index High Carbon Alloy Steel 75Crl, Hot Deformation, Phases, Structure, Transformation

EHRSSMT5C KBRS 87 0.7% ~0.8%,
RAERBATEERE . RIFRTTH S S REE
M AEMEERA, T BN THEAR R
TRSTVFANERFY, B TFRPIR. 5.5
TESEER, B REURME, AP EER K, B
WM 750 TiTREHR D™ E, TEREH
D[3]°

KEMK(EH) ARMEEF-WERE SN
75Crl, T EZ AT EREE B A=k, KRBT
R T A T R M 3R T R SR I X
B R T B R s T B R
EHLRE TEEMAAE AR WEKEEHN 7501 #
R, B HEEBHNAPRRAFEE
B AR T BHRA 4 750 ML
SRR BT S B (B AR,
HEEBRE M 75Cr1 Tl AHEAFRAEEN
SEKHE

1 kR E
1.1 SEm AR

SCIET AR B KRN (R 2 F] 2250
mm PGEFHLA A P B B ELE R R, R R
BE 40 mm, 3 1 HELBRULERST
1.2 CCTREmMTR

W Rk a4 W 750 HELBRPEER, I TR
WA 1 FIR RS (AL :mm) ,
1.3 7 CCT MR R

EXIEM (LR B FRA A Gleeble-3800 #4/7
BERLREAL L T & =i A &8 75Crl a7 CCT
2R, ¥k RE LL10 C/s I #L E]1250C , R 1] 10

F1 RUBBEENI5Crl BHAHRS/ %
Table 1 Analysis of test high carbon alloy steel 75Crl /%

C Si Mn P S Cr
0.75 0.27 0.85 0.010 0.003 0.60
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Fig. 1 ~ Size of specimen for dynamic continuous cooling trans-
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Fig.2  Diagram of expansion curves of steel 75Crl during cool-
ing period with 5 C/s
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Fig. 3 Curves of dynamic continuous cooling transformation

(CCT) of steel 75Crl
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Fig.4  Morphology of structure of steel 75Cr1 cooling with 0. 05
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Fig.5 Morphology of structure of dynamic CCT tested steel 75Crl, cooling rate / (°C +s7'): 0.05 (a); 1 (b); 5 (c); 10 (d); 18
(e) and 30 (f)
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