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Abstract

The high heat input welding technology for ship plate steel is a key technology driving the develop-
ment of marine engineering. Accurately predicting the temperature and stress changes under dif-
ferent welding parameters is of great guiding significance for the formulation and optimization of
welding processes. In this paper, based on the ABAQUS finite element software, a three-dimensional
finite element welding model was established to calculate the temperature field and stress field
during the single-wire high heat input welding process (300 kJ/cm) of EH36 ship plate steel. The
results show that as the welding speed increases, the temperature in the heat-affected zone de-
creases, and the weld and heat-affected zone shrink. The value of the residual stress does not change
much with the welding speed, but the distribution is significantly different.
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ABAQUS/CAE B RIT# M N FE, UL EH36 AR AN R, Wit T _4imihnmHadi + =4#Em s
B e AR IR R B S, T T NN 300 ki/em K4k R PR ARG B A, AN TIX—
TH, X EH36 MFHRENTEAE SRR AIREE . B 1A TR TR, NEARN AR T AR R
THHESSH.

2. ERIRMESH

2.1. #RBEMY

R B BH36 AN N IEFMRE, A2 Biar ande 1 Frs.

Table 1. Chemical composition of EH36 steel
% 1. EH36 ARARSRILE M5

C Si Mn Ni Al Ti o
0.185% 0.004% 1.520% 0.044% 0.025% 0.001% 0.02%

BRI RN IMatPro Bff, THEAS AR ERPEGE, (MRS KR . AR S
IINERPEREUNR 2 PR .

Table 2. Physical parameters of EH36 steel
7% 2. EH36 RRHRRIIES #

R C B /(g/em?) SHAHU(W/m*K) W A5 8 /(GPa) AL EL B (T/(2¥K))
25 7.83764 73.08558 212.21216 0.28887 0.44831
200 7.80408 58.29024 202.92867 0.29565 0.51983
500 7.69795 39.01823 172.30304 0.30778 0.70593
1000 7.55108 29.09759 107.06753 0.35163 0.62551
1500 7.15111 34.63277 3.35512 0.41409 5.29562

2.2, JUMREAGA A &

R R SF 4 100 mm* 100 mm*60 mm, 25 [ERIMRAEMINFRIE, BT RREVHESEE R, RHEHA
ATV, B BANR B, RN RN LA .

K ABAQUS %A (18 ST AREGE I = 4G BR oY, WA B PR F I\ 4 s HR & /N THAA H7T, Ik AR
53 (C3D8RT), LN K 42 3k A2 H AR 1) A 35 A% AR AR RE o bl TR 88 IR R FE ORI ORIE
THERERR T, SRS T V) FE AT R 4B AL IR R 43, TE T B SR S 1K BEAA 1 53R F AL R 1
KRGy, DL SRR 7).

BT HER R, ARG R R i PERBESEAN i B & R SRR RO HERR A
PR B 1 B BE I AR T AR A s 2 R AL A B A 3, ZBSIRATE # A HIEIR I3 712847 R
FNG & N . (EREIEAN b, 3P0 R R AT R, FRERIR BRI GG IR E R 25°C, 1RHEHEE 6
cm/min, EFELLEEEAN 300 kl/cm.
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Figure 1. Comparison of weld shape and parameters between the calculated results and the actual welding results (a) Schematic
diagram of welding process simulation; (b) Actual weld profile; (c) Simulated weld profile;(d) Comparison between the actual
welding results and the simulation results
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TE RN, X EH36 MBI KR R R e REHEAT T PROTAEALTT 5, S8 6t b PR i s g
R5LPRIE RS R RIS SHIE A T S0, THEE R ()R,
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Figure 2. Comparison of calculation results at different welding speeds (a) Thermal cycle curves in the heat-affected zone; (b)
Width of different positions of the weld
B 2. NEVEERE T HEERIL; () REMWXREIRHL; (b) BEFRNERE

2(b) PR A FR LR E N, JREEHITH av by ¢ =AMEMIXTE. 7F 9 cm/min FIREEERIE T, 124
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Figure 3. Stress contours at different welding speeds (a)v = 6 cm/min; (b) v = 9cm/min
B 3. REVRHERE FRHZE; (a) v=6 cm/min; (b) v=9 cm/min
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Figure 4. Stress values at reference points at different welding speeds
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