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Table 1

Chemical compositions of EQ70 steel

\% N B Al Ni Fe

0.04 0.003 9

0.000 9 0.074 2.46 i
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Table 2 Welding simulation parameters

REEHS HAZMIX INHPGHE v/(°Cos ) WEEAEL L BE Tyy/°C W {7 B 452 R IS [ £y /s 800 ~ 500 °CY& HT Al 1g,5/s
1300-4 CGHAZ 400 1300 1 4
1300-5 CGHAZ 400 1300 1 5
1300-6 CGHAZ 400 1300 1 6
1200-5 CGHAZ 400 1200 1 5
1100-5 CGHAZ 400 1100 1 5
900-5 FGHAZ 400 900 1 5
800-5 ICHAZ 400 800 1 5
760-5 ICHAZ 400 760 1 5
690-5 SCHAZ 400 690 1 5
660-5 SCHAZ 400 660 1 5
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Fig. 1
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(b) 1300-5
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Fig. 2 Scanning electron microstructure of simulated
specimens. (a) 900-5; (b) 1300-5
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Optical microstructure of simulated specimens .(a) 660-5; (b) 690-5; (c) 760-5; (d) 800-5; (e) 900-5; (f) 1100-5;
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Table 3 Instrumented impact test results of simulated specimens

. LU AT E Y e WU Ay D) i) Ly ) b lkohe

B S E/] EJ/1 EyJ EJI E/I E/l
1300-4 28.6 3.4 2.0 8.0 13.4 42.0
1300-5 27.9 0.9 2.5 6.7 10.1 38.0
1300-6 28.4 2.4 1.9 8.6 12.9 41.3
1200-5 25.2 6.8 2.0 10.2 19.0 44.2
1100-5 25.0 9.0 2.3 10.5 21.8 46.8
900-5 29.0 18.4 7.5 12.3 38.2 67.2
800-5 25.7 5.8 0.6 14.3 20.7 46.4
760-5 24.8 6.6 0.4 12.2 19.1 43.9
690-5 37.4 42.8 3.2 25.6 71.6 109.0
660-5 34.8 47.6 1.1 31.5 80.2 115.0
(S 2v) 35.9 51.0 4.7 21.6 77.3 113.2
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Fig. 3 Instrumented impact energy parameters of simu-
lated specimens under different peak tempera-
ture Ty
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Fig. 5 Optical microstructure of simulated CGHAZ
specimens under different #g;5. (@) 1300-4; (b) 1300
-5; (c) 1300-6
IR B U PN BRI 8, 3X A 3 R X I R EUE 12
E;. ROV UG, 15 W0 S5 R RS RE 7 14 g, Hiny
THIRRRAIR, 4 F% = RBURTRY R EAT F, I, REE
PREEVEEATGERE, SR TR PN A Y R
YR, XA REXT I R AR E Y ) E,. T4
2 NI B DNER RN N A S S E s =
7 Fiy RO S, TE U X, X R AR
PR Ey,. 87— T FE B RARY 2 1k 8
F, I, LSRR A H W ) X, Ak -1 10 )
A, WGV, B AW AR o 2%, it
RS N ) it WAL RE Ft Ry B AL .
BT 92 & B, BB ICHAZ Rl CGHAZ i
R infr o W WACRE A R AR, 3 R R A 0 BT RS

ICHAZ Fl CGHAZ ik () BT LS. ICHAZ K
(760-5 1 800-5 iAF) MU RE EE AR, 2 il
WehE E, 4354 43.9 1 46.4 1, 280883 E; 4y
B 24.8 F125.7 ), RLY I E, 430 R 19.1
F120.7 1. 760-5 11 800-5 kLR KAy e Ih E, 1R
1%, 2054 0.4 F1 0.6 J, BEHIREAE L E0E i 5
EY REBIGA RS, &£ T U2, ICHAZ it
FE 72 KT 171 3 2 R 247 4k XS VB 4, JLP- 3
WX AETE. &l 6 & 760-5 F1 800-5 0kE Y £ 4 X
PRV LTS, 7 248 DX AOU T 1347 Sy B 780 (1 9]
UM 1, B35 /N % 4R, KRBT ICHAZ A B A Bty
.

(b) 800-5

B 6 ARl ICHAZ iR R RINET O 5R
Fig. 6 Micro-fracture morphologies of simulated ICHAZ
specimens. (a) 760-5; (b) 800-5
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Fig. 7 Micro-fracture morphologies of simulated CGHAZ
specimens. (a) 1100-5; (b) 1200-5; (c) 1300-5
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Fig. 9 Multi-scale substructures of lath martensite
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Fig. 10 Multi-scale substructure characterization of 1300-5 specimen. (a) optical microstructure; (b) scanning electron
microstructure; (c) electron backscattered diffraction; (d) transmission electron microstructure
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Table 4 Multi-scale substructure grain sizes and facet size of simulated specimens under different Ty

e JEUBR AR o R Ly AR SR A TE LG AR SRR TE 1 L [ AR 55 5 ZNHRA)
RS
P, PAGS/ pm Wpacket/ pm Wblock/ pm Wlath/ pm Sfacet/ pm
900-5 18.7 7.7 6.2 0.17 7.7
1100-5 42.9 13.8 11.5 0.18 11.7
1200-5 51.4 17.8 12.8 0.21 13.1
1300-5 75.8 22.5 16.9 0.23 18.6
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Fig. 11 Multi-scale substructure grain sizes and crack
stable propagation energy of simulated

specimens under different 7\,
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