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. Table 3 Crack growth rates and AE count rate

,_
2
L

TR R R BE
Ig da/dN,da/d N(mm/J@ ¥

% Ly /mm - N( ) m IgC p 1gB
104 L fa
v SEBI  9.990 25378  0.79 -5.63 5.47 -15.41
200 S0 1000 14001 800 SEB2  9.995 41891  0.81 -5.76 7.27 -20.96

738 B B T X (6] % 400 1g AK, AK/(GPa * mm™'?) SEB3 10. 004 99 319 0.68 -5.52 4.29 -12.77
(a) ARIRA H SEB4 9.985 15 264 0.85 -5.69 3.40 -9.18

WSEB1 9.996 19 163 1.86 -8.60 1.36 -3.01

107
o
_5 e
-4 (2)  (4)
28
4 E
BT d d
B3 a\_m, (dn
b= 1g(d/v) 1g(dzv) ”g( 2) (7)
&3 o SEB1,R=0.1,0.8~8 kN
R o SEB2,R=0.3,1~10 kN
® 10t : AWSEBI.Rlzﬂ.S,D.Sa-IS kN
600 1000 1400 1800
1 A7 58 FE B F X Al X 40 {E 1g AK, AK/(GPa * mm™?) 1g(37‘t[) =0.15 x 14%) -3.42 (8)
(b) R R X ]
( )
3 BM BHRLT REESNABREEFREXR ( 95)
Fig. 3 Diagram of crack growth rates versus stress inten-
sity factors range for base metal and weld
10°
a da/dN,SEBI
I g 10' ¢ da/dN,SEB2
B = a da/dN,SEB3
M5 10°F o 4c/dN,SEBI
f # 0| 0dC/dN,SEB2
® - &dC/AN,SEB3
o &
W & 10
B &
ﬁ :}: 10—'\ .
10500 400 500 800 1000
7 58 B BR F 5 B8] A % (L 1g AK, AK/(GPa * mm™'?)
(a) AR A H
107
1| = da/dN,SEB1
ir ﬁ 10T & da/dN SEB4
% ¥ 100 | 4 da/dN,WSEBI
®E o dC/dN,SEB1
=% 10| 0dC/dN,SEB4
xH & dC/AN,WSEB1
&¥ 10|
E
R &
BE 100}] da/dN
aumma
10_‘ 1 1 I
400 600 800 1000
(b) 18E 7 758 BE B 795 BB A 0 408 1g AK, AK/(GPa + mm-~'%)
(b) AR X |
B4 BRFTEBESHETNFERIETLE 5 AE

Fig. 4 Diagram of AE counts ch ith fati |
o 9 RIG08, Wilty (ROgue. load Fig. 5 Diagram of crack propagation and AE count rates

versus stress intensity factor range for base metal
and weld

and cycles



32

34

1g(d—“)=1.37 xlg(dﬁ)—4.48 (9)

dN

Lu Sanping Wei Shitong Li Dian zhong et al. Effects of weld—
ing wire composition on properties of welding joints for high-speed
train bogie J . Transactions of the China Welding Institution

2010 31(6): 21 —24.

4 Joselin R Chelladurai T. Burst pressure prediction of composite
4 pressure chambers using acoustic emission technique: a review
J . Journal of Failure Analysis and Prevention 2011 11: 344
(1) -356.
5 Ahmed Maslouhi. Fatigue crack growth monitoring in aluminum
using acoustic emission and acousto-ultrasonic methods J
Structural Control and Health Monitoring 2011 18: 790 —806.
(2) 6 Harris D O Dunegan H L. Continuous monitoring of fatigue
crack growth acoustic emission techniques J . Nondestructive
Testing and Evaluation 1998 14: 71 -87.
7  Morton T M Harrington R M Bjeletich ] G. Acoustic emission
(3) of fatigue crack growth J . Engineering Fracture Mechanics
1973 5: 691 - 697.
8 Hamel F Bailon J P Bassim M N. Acoustic emission mecha—
nisms during high-eycle fatigue J . Engineering Fracture Me-
chanics 1981 14: 853 —860.
- 9  Sinclair A CE Connors D C Formby C F. Acoustic emission a—
nalysis during fatigue crack growth in steel J . Materials Science
| 300 km/h and Engineering 1977 8: 263 -273.
I 2010 31(8):29 - 10 r
3. 2004 13: 1205 -1209.
Lu Hao Ma Zigi Liu Xuesong et al. Ultrasonic residual stress Li Guanghai Liu Zhengyi. Inspection of metal high frequency
measurement of 300 km/h high-speed train body J . Transac— cyclic fatigue behavior utilizing acoustic emission technique J .
tions of the China Welding Institution 2010 31(8): 29 —33. China Mechanical Engineering 2004 13: 1205 - 1209.
) 11 Denial I M Luo J J Sifniotopoulos C G. Acoustic emission Mo—
I 2010 31 nitoring of fatigue damage in metals J . International Journal of
(8): 29-33. Plasticity 2003 19(6) : 771 —804.
Lu Hao Liu Xuesong Meng Lichan et al. Residual stress eval—
uation of high-speed train body structure by ultrasonic method and - 1981
;fgrli(f)ica;ilons_] .Z;Fraz;actions of the China Welding Institution | Email: ronghua810@ yahoo. cn
3 o - : . Email: gangt@
] 2010 31(6): 21 —24. hit. edu. cn
28 3 technical delivery conditions for alloy steels S 2006.
(3) 3 4 » . M .2
2001.
4 M . : 1995.
5 J.
1999 14(8): 39 -43.
Cao Liangyu Wei Zhanjiang. Formula of carbon equivalent and
application in welding J . Development and Application of Mate—
rials 1999 14(8): 39 -43.
- 1965 .
1 M . : 1997. 10 . Email: hwihyk@ 163.
2 DIN EN 10083 -3 —2006 Steel for quenching and tempering part com



I MAIN TOPICS ABSTRACTS & KEY WORDS

2013 Vol.34 No.3

joint was excellent due to the slight interface migration and frac—
ture occurred in the top sheet. However when the interfaces at
both sides of weld moved downward fracture occurred in the bot—
tom sheet. The shear strength decreased with increase of the
height of interface migration. The shear strength was higher when
the load was exerted on the advancing side than on the retreating
side.

Key words: friction stir welding; lap joint; plunge depth

of shoulder; interface migration; mechanical properties

Effects of welding parameters on temperature field in
GTAW ZHAO Ming DU Dandan LUO Detong ( College of
Mechanical and Electronic Engineering China University of Pe—
troleum  Qingdao 266580 China) . pp 20 —24

Abstract:  Numerical analysis of heat transfer in gas tung—
sten arc welding ( GTAW) process was conducted with ANSYS
software. The calculated results of transient evolution of iso—
therms during continuous welding for 20 s and cooling for 20 s
show that the workpiece was completely penetrated at 5 s after
the arc was struck however the molten pool totally disappeared
within 1 s after the arc moved away. During the welding process
the high-temperature region moved simultaneously with the arc.
When the arc moved away the cooling stage began the zone
with high temperature gradually moved backward ( relative to the
welding direction) and cooled to ambient temperature. The pre—
dicted thermal cycles at different points with the same intervals
on top surface along the welding direction displayed that the tem—
perature rising curves have the same trend in quasi-steady state
while clear differences existed between the temperature decrea—
sing curves because the latent heat was released when the molten
metal solidified. The temperature decreased faster at points clos—
er to the weld crater. The influences of welding current welding
speed and concentration parameter on the heat transfer were ana—
lyzed and then these parameters were optimized.

Key words:

Gaussian heat source; distribution parameter

of heat flux; gas tungsten arc welding; numerical analysis

Microstructure and mechanical properties in heat-affected
zone of large-thickness steel ingot cut with oxygen-propane
flame  HAN Yongkui' WANG Zhixin' YAN Jiashu' LIN
Yaowu” ZHAO Xianhong® MEI Longtian( 1. Harbin Welding
Institute  China Academy of Machinery Science and Technology
Harbin 150080 China; 2. HengDing Shipbuilding Heavy Indus—
try Co. Ltd. Suzhou 215513 China) . pp 25 -28 32

Abstract:  The machining allowance of precision metal
cutting machine tools depends on the microstructure evolution in
heat-affected zone during flame cutting. In this paper 900 mm
thick 34CrNiMo6 steel and 450 mm thick 45 carbon steel ingots
were cut using an oxygen—propane flame. Then the macroscopic
morphology and microstructure in the heat-affected zone were ex—
amined to analyze the influence of microstructure evolution on the
performance of workpieces. The range of heat-affected zone and
machining allowance were determined to optimize the parameters
during cutting and after cutting process.

Key words: flame cutting; large cross-section; steel;

microstructure; heat-affected zone

Fatigue crack propagation of aluminum alloy based on a—
ZHU Ronghua GANG Tie
( State Key Laboratory of Advanced Welding and Joining Harbin
Institute of Technology Harbin 150001 China) . pp 29 -32
Abstract:  The acoustic emission technique was used to

monitor the fatigue crack propagation of 7NO1 aluminum alloy

coustic emission monitoring

single-edge notched three-point bend specimens under different
stress ratio and peak load. The relationship between the crack
growth rate acoustic emission count rate and stress intensity fac—
tor range was established. The results show that most of the a—
coustic emission signals were produced in the low stress cyclic
loading stage because the acoustic emission activity in low-stress
phase was mainly related to the plastic deformation and crack
closure in crack tip and the acoustic emission count exponen—
tially grew with the stress intensity factor. Based on the relation—
ship between the acoustic emission count rate and crack growth
rate the remaining life of fatigue-damaged structures could be
predicted.

Key words: aluminum alloy; acoustic emission; fatigue;

counts

Arc pressure measurement and analysis of coupling arc AA-
TIG HUANG Yong'? QU Huaiyu' FAN Ding'®> LIU
Ruilin' KANG Zaixiang' WANG Xinxin'( 1. State Key Labo-
ratory of Gansu Advanced Non-errous Metal Materials
Lanzhou 730050 China; 2. Key La-
boratory of Non-ferrous Metal Alloys The Ministry of Education
Lanzhou University of Technology Lanzhou 730050 China) .
pp 33 -36
Abstract:

assisted activating tungsten inert gas) welding a static keyhole

Lanzhou

University of Technology

In order to study the coupling arc AA-TIG ( arc

method was used to measure the arc pressure with stainless steel
as the anode. The influence of main process parameters on the
distribution of arc pressure was analyzed. Compared to the con—
ventional TIG welding process under the same conditions the
peak value of arc pressure during the coupling arc AA-TIG weld-
ing was significantly reduced. With the welding current decrea—
sing the electrode distance increasing the arc length increasing
and the oxygen content of the assisted arc decreasing the peak
value of arc pressure in coupling AA-TIG welding decreased.
The distribution of arc pressure was in concordance with Gaussi—
an distribution at 2 mm electrode distance. With the electrode
distance increasing the distribution gradually turned into bimod-
al distribution.
Key words: AA-TIG; coupling arc; oxygen element; arc

pressure; high-speed welding

Influence of weld shaping with trailing impact rolling on
hardness and residual stress of under-matched equal load—
carrying joint ~ YANG Jianguo' WANG Jiajie® DONG Zhi-
bo> FANG Hong yuan® ZHOU Lipeng’( 1. Institute of Process
Equipment and Control Engineering

Technology Hangzhou 310014 China; 2. State Key Laboratory

Zhejiang University of

of Advanced Welding and Joining Harbin Institute of Technolo—
gy Harbin 150001 China; 3. CGNPC Inspection Technology
Co. Ltd Suzhou 215004 China) . pp 37 —40



