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25 65.3 460 —
1 100 54.9 485 12.76
200 45.2 519 13.66
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400 28.5 586 15.17
500 — — 15.52
DP590 600 — — 15.64
700 — — 15.41
800 — — 12.73
1
DP590
1. 7 812 kg/m’
0.3.
200 mm x 100 mm x 3. 8 mm
0. 658 mm 1
¢3.2 mm Fig. 1 Solid model
E4303( J422)
4. 55 mm/s 1 3

12010 -06 - 18
: ( NJ10092)



10 32
Q =Uln/V, (2)
) U v ' m
2 v, . U=
( 24V 1=180 A 7 =0.70. ST, =25
2mm ) C( ) ; a =10
: : W/(m*+C) .
21 852 25 839.
4
4.1
22 s
628 s. 3
1467 C
25.183 C.
2
Fig. 2 Model of finite element mesh
=5
& oo 345
& B 0
2 B — 826.
"l
- |7
3 1s
Fig. 3 Temperature field at 1 s
4 11s
4 ( )
ar_a(,oT\, o, dT\ a(, T\ o, 1704 °C
pe at _ax( ax) +ay()\ Gy) * 8Z(A az) +0
(1) 460. 607 C 93.740 °C.
‘e ) VA ;
T o ;@
Apec .
-7
=L
3 v B
% 119
= 136
— .7y
25 C 4 11s
Fig. 4 Temperature field at 11 s
10 W/(m*=C) *.
> 5
ANSYS  APDL . 5 ( )
" DO- ENDDO 1 601 C. 1 000
C 450. 120 C.

6 628 s



10 : DP590

11

REE T/C
IE00EE0EN

5 22's
Fig. 5 Temperature field at 22 s

6
28.293 C
26.825 C
25 C.

7.477

A TC
| |u(minia]ninl] |

6 628 s
Fig. 6 Temperature field at 628 s

4.2

7. 1 4
3.5 7 11 14 mm 5

7 5 (mm)
Fig. 7 Location of five nodes

8 5

25 C . 10 s
1 11s

1350 C

2
1
990 C 4 s.

3 650 C. 5 16s

350 C

1 400 +

1200 e :ﬁ_ﬁz I.' ".

HEE TC

B[] t/s
8 5
Fig. 8 Thermal cycling curves of five nodes

(22 s) 5 25 s
300 C.
5
51
4 4
4
7.
24 V 180 A 4.55 mm/s.
+~XSR30
DP590 3.8 mm
9
1200 —
1000
800 }
¥
& 600
il
400
200 }
U L 1
0 50 100 150 200 250
i) t/s
9

Fig. 9 Temperature diversification of different position from
weld measured by experiment

9 33 s 25
C 33 s
11 s 2

1070 C 3 650 °C 4



12 32
3
480 C 14
mm 5 300 C 5 2
800 C 8 5
2 730 °C. 6
8 9
(1)
5.2
10 ( 3.5 (2) ANSYS
mm )
1070 C 990 C ANSYS
80 C 7.47% .
(3)
1200 :
1000 '
& 800 ;h', ....... g%% 1 J .
; 600 | \ 2006 43(7): 17 -21.
E 400t | ‘\\ You Guangwei Dong Anxia. The characteristics and welding main
200} | —~—— points of the duplex steel J . Modern Welding 2006 43(7):
o T 17 -21.
0 2I5 50 ?IS 100 125 ISIO 2
o e 7. 2004 34(9): 21 -24.
Dong Xianghai Liu Jianhua Du Hanbin et al. The numerical
10 simulation of welding temperature fields and stress strain fields on
Fig. 10 Comparison of experimental value and simulation laser thin plate J . Electric Welding Michine 2004 34(9) : 21
value -24.
3 . M . : 1987.
10 *
J. 2005(7) : 64 -65.
Chen Jiaquan Shen Weiliang Yi Zhixin et al. Simulation of
' welding temperature distribution based on element birth and death
ANSYS J . Hot Working Technology 2005(7) : 64 —65.
; 5 . ANSYS M .
25 C 2004.
- 1963
DP590 30 . Email: lihuiqind2@ 163. com



2011 Vol.32 No. 10

TRANSACTIONS OF THE CHINA WELDING INSTITUTION I

MAIN TOPICS ABSTRACTS & KEY WORDS

Analysis on microstructure and mechanical properties of a—
luminum alloy/stainless steel joint made with flux-cored fill-
er metal DONG Honggang' YANG Liqun' ZHAI Nan®

DONG Chuang’ ( 1. Department of Materials Processing Engi—
neering Dalian University of Technology Dalian 116085 Chi-
na; 2. Shenyang Aircraft Industry Corporation LTD Shenyang
110034 China; 3. Key Laboratory of Materials Modification

Ministry of Education Dalian University of Technology Dalian
116085 China). p1 -4
Abstract:  Dissimilar metal joining between 5A02 alumi—

num alloy and AISI 304 stainless steel was conducted by gas
tungsten arc welding with ZnAll5 and AlSil2 flux—cored filler
metals and the effect of the filler metal composition on the mi—
crostructures and mechanical properties of the joints were investi—
gated. The results revealed that the tensile strength of as-welded
joints made with ZnAl15 and AlSil12 flux-cored filler metals was
121 MPa and 162 MPa respectively. After annealed at 280 °C for
30 min
cored filler metal reached 180 MPa while that with AlSi12 flux—
cored filler metal was 166 MPa. The interfacial layer in the weld

the tensile strength of joints made with ZnAll5 flux—

made with ZnAl15 filler metal was comprised of FeAl, Zn, and
Fe,Al; Zn,

was found in the interfacial layer in the joint made with AlSil2

and ternary intermetallic compound Al, , Fe,Si

flux-cored filler metal. The thickness of the interfacial layers
made with both filler metal was less than 10 pm.
Key words: aluminum alloy; stainless steel; flux—cored

filler metal; microstructure; mechanical properties

Analysis on electromagnetic heat strengthening of welded
joint with embedding crack and mechanical performance
ZHENG Lijuan CHAI Xuan HAN Xiaojuan FU
Yuming ( School of Mechanical Engineering Yanshan Universi—
ty Qinhuangdao 066004 China). p5 -8

Abstract:  Numerical simulation on welded joint of 45

steel using electromagnetic heating was made by ANSYS. The

testing

temperature and residual stress field were analysed. The result
showed that the crack tip in the welded joint melted and dulled
after discharge the stress concentration also was reduced in ad—
dition the three residual compressive stress field around welded
crack tip was appeared. The tensile properities were tested to
compare the mechanical performance before and after pulsed cur—
rent discharges. The result indicated that tensile strength and e—
longation were improved. Numerical analysis and experimental
research confirmed the feasibility of applying electromagnetic
heat strengthening technology into welding field.

Key words: welded joint; embedding crack; electromag—
netic heat strengthening; numerical analysis; mechanical proper—

ties

Numerical simulation and experimental test of DP590 dual-
LI Huigin LIU Yixuan HAN Qiang
MA Yonglin ( School of Material and Metallurgy Inner Mongolia
Baotou 014010 China) .

phase steel welding

University of Science & Technology

p9-12
Abstract:

was analyzed by using ANSYS softwere. A program was devel—

DP590 dual-phase steel weld temperature field
oped with APDL language supported by the ANSYS combining
the body heat rate and element birth and death technology to sim—
ulate the welding filling process and heat input. A butt welding
experiment with the DP590 dual-phase steel (3. 8 mm thick-
ness) was done in order to verify the accuracy of the simulation
calculation. It is verified that numerical simulation is feasible.
Key words: DP590 dual-phase steel; numerical simula—

tion; temperature field

Effects of laser shock processing on H,S stress corrosion
fractures of X70 pipeline steel welded joints KONG De-
jun WU Yongzhong LONG Dan ( College of Mechanical & En—
ergy Engineering Jiangsu Polytechnic University ~Changzhou
213016 China). p 13 -16

Abstract: The surfaces of X70 pipeline steel welded
joints were processed with laser shock and its stress corrosion
sensitivity was investigated in NACE saturated H,S solutions by
slow strain rate testing ( SSRT) . The fracture surfaces were ana—
lyzed with scanning electric microscope ( SEM) . The results
show that the X70 pipeline steel welded joints in primitive state
is brittle fracture. The cracks of tensile fracture is stress corro—
sion cracking. The mechanical properties of the X70 pipeline
steel welded joints after laser shock processing is enhanced its
dimple dimension and depth becomes smaller and the fracture
mode is ductile fracture. SCC is the main mechanism of X70
pipeline steel welded joint stress corrosion cracking. Laser shock
processing reduces the tendency of SCC and improves stress cor—
rosion resistance H,S of the welded joint.
welded joint; laser

Key words: X70 pipeline steel;

shock processing; stress corrosion

Analysis on corrosion behavior of welded joint of A7N01S—
T5 aluminum alloy for high-speed train GOU Guoqing'
HUANG Nan' CHEN Hui' LI Da' MENG Lichun’( 1. Col-
lege of Materials Science and Technology Southwest Jiaotong U—
niversity Chengdu 610031 China; 2. CSR Qingdao Sifang
Co. Ltd.  Qingdao 266111 China) . p 17 —20

Abstract:  Salt fog corrosion tests were employed to ob—
serve the corrosion behavior of welded joint of A7NO1S-TS5 alumi-
num alloy for high-speed train. The results showed that many

corrosion products and pits distributed on the surface of the wel—



