15N
SPECTAL STEEL

543 B4 5 W
<78+ 2022410 A

ERAE T ZXME 4 QI60E 5K 70 mm #i 28 27 14 5E B 75 IR

B EAM, DR, iR, M, TE
(TR 9 P 3 R 2 W) HRR 43 2 RIS v, HRHE 056000 )

6 E: R 890 ~920 C ¥ AFI 560 ~ 600 C [l k TZEX} QI6OE H{ 70 mm 47T HERE NI, 3+ 5 A & AH RS
(OM) H4#iH 55 ( SEM) X} Q960E it I AT orHT . 455 3R A 920 C I IR 560 C [k T2 9 $R5H
FMHE IR & ARG ( UTS 1 048 MPa,YS 1 005 MPa, el. 14% , —40 C KV, 52 ~61 ]) , G842 BE 5 0] 44 68 43 7 40 % 1
A1 BERE(E N 27.5 ~33HRC; L 4R E 0308 (1] A & IR SR 42 B A,

FKHEiE: Q960E H9; 70 mm #i; #TT; HL; ¥k

Effect of Quenching-Tempering Process on Microstructure and
Properties of Micro-Alloying Q960E Steel 70 mm Thickness Plate

Cheng Huimei, Feng Junpeng, Sun Diangiang, Ge Yangyang, Wang Limin
( Hesteel Company Limited Handan Branch Technology Center, Handan 056000 )

Abstract: The properties of Q960E steel 70 mm plate quenched at 890-920 “C and tempered at 560-600 C are tested, and
the microstructure of Q960E steel is analyzed by metallographic microscope ( OM) and scanning electron microscope
(SEM). The results show that the strength toughness matching of the steel plate is the best when quenching at 920 C and
tempering at 560 °C (UTS 1 048 MPa,YS 1 005 MPa, EL 14% and —40 °C KV, 52-61 J), the performance distribution
of the steel plate in the full thickness direction is relatively uniform, and the hardness value is 27. 5-33HRC, the micro-
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structure from the surface to the center is tempered sorbite and residual austenite.
Material Index: Q960E Steel; 70 mm Thickness Plate; Quenching-Tempering; Microstructure; Properties
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Table 1 Chemical Composition of Q960E high-strength steel/ %

C Si Mn P 5 Nb
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Table 4 Mechanical properties of Q960E high-strength steel /%
WS S AT JeE B/ MPa BLHLSREE/ MPa WiJE K ER % -40 C KV,/J ik ) /)
1-1 890 C +560 C 969 1025 12.5 48.7,64.8,63.8 59.1
12 890 C +580 960 1010 14 65,62.5,73 66.8
13 890 C +600 935 1 001 15.5 82,109 ,95 95.3
2-1 920 C +560 C 1005 1048 14 52.,61,58 57.0
22 920 C +580 C 988 1039 15 72,85,69 75.3
23 920 C +600 C 970 1013 14.5 86,103 98 95.7
i =920 980 ~ 1 150 =10 =27
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Fig.1 Hardness distribution of 70 mm Q960E steel plate in
thick direction
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Fig.2 Structure of 70 mm Q960E steel plate at upper surface (a), 1/4 thickness (b), center (c¢), 3/4 thickness (d) and bottom

surface (e): (a)(e) tempered sorbite, (b) (d) tempered sorbite + residual austenite and (c) tempered sorbite + less lath bainite +

residual austenite
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