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Abstract Effect of 220 C ,240 °C ,260 °C ,280 °C ,300 C and 320 °C for 3 h tempering on microstructures and me-
chanical properties of 950 °C quenched test 20S5iMnMo high strength steel (/% ;0.22C,0. 80Si,1. 00Mn,0. 40Mo,0. 72Cr,
0. 20Ni) are studied by means of optical microscope, scanning electron microscope, Rockwell hardness tester, unmiversal
tensile testing machine and impact testing machine. The results show that with the increase of tempering temperature, the
hardness and strength of the tested steel decrease, the elongation and impact energy at room temperature increase firstly and
then decrease. After tempered at 260 °C , the steel with uniform fine martensite laths microstructure has a good comprehen-
sive properties of strength, ductility and toughness with HRC hardness number 44. 8 , impact ahsorption energy A,75.3 I,
tensile strength 1278 MPa, yield strength 1 210 MPa and elongation 15. 5% .
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Table 1 Chemical Composition of experiment steel
20SiMnMo /%

C Si S P Mn Mo Cr Ni
0.22 0.80 0.002 0,003 1.00 0.40 0.72 0.20
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Fig.1 Heat treatment process of experiment steel 20SiMnMo

T

2 AEERIN

2.1 BEAHAAT

I P44 B 8% ( SEM) DY 3B ( OMD) i 4
A8 )5 HYRREHEAT S AE A BT, S B A E 2 B 3 BT
Ro HA,E2 0y OM ERALIE, HE 2 /& H,
M RTE IR 4% 1 0 5 ER A, H A i SR K L i
[A] ok I FCAR BLRIARAE . (BRI R iR AR AR R
SEVETARE MRARRKE, BEAMSRAINEAD
FE AR AR T H B BR AL S0RE , B OM R A B2 IR, #r
H BRI OB i — P WA . IFEBEE R
JEE 3 L A K I ER A AR TR 1 4 B R E SR T ST
BB A D RIAH S, D RERE EamER
BB . 7E220 °C % 320 °C [ kBA K&Kk
AL ORIAT Y, B b R B R R R R, B2 4
NG o B [ K BE B 260C DL B, AR
REFIAR, NBEA D KR i BB HA K H
T AL 1) FORL W SR 38 K

950 °C &k J5 , AETE 220 °C % 320 C [6] kHT,
J& TR K, HEUE S TEA R B A S RIFTES.

P& 3 2 IRAFEAE 950°C 5 K A [] R BE [m] ok Bif i 4
W BEHLUES, B 3 AT AR H, £33 260 C [7]k
Ja B S AR AR TSR TE M . D5 Rk &R
H 6 1) 2288/ R BOFAT MR SR 4R, AR A ROR T

B2 53 20SiMnMo £ 950 C K (a)220 C;(b)240 °C;(e)260 C;(d)280 C;(e)300 C;(£)320 Clalk 3 h ) BRLHSR

Fig.2 Microstructure of test 205iMnMo steel quenched at 950 “C and tempered at (a) 220 “C; (b) 240 C;(e¢) 260 C;(d)

280 C;(e) 300 C;(£)320 C for3 h
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Fig.3 SEM structure morphology of test 20SiMnMo steel qunched at 950 “C and tempered at (a) 220 C;(b) 240 C; (e) 260 C;

(d) 280 °C; (e) 300 C;(f)320 C for3 h
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Fig.4 Effect of tempering temperature on HRC hardness num-
ber and impact energy of test steel 20SiMnMo
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Fig. 5 Effect of tempering temperature on tensile strength,

yield strength and elongation of test steel 205iMnMo
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Fig.6 Fracture morphology of test 20SiMnMo steel quenching at 950 °C and tempering at (a) 220 “C;(b) 240 C; (c) 260 C;

(d) 280 C; (e) 300 C;(f) 320 °C for3 h
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