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Fig. 1 Hybrid welding fixture
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Fig.3 Front surface and back surface of welding seam

2.1

Fig. 2 Pipeline laser-arc hybrid welding
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Table 1 Processing parameters for pipeline laser-arc hy—

brid welding

0/(°) P/KW v, /( memin™") UIv v;/( memin™")
0~30 5.2 1.2 24.5 10
30 ~60 5.2 1.2 24.5 10
60 ~90 5.3 1.1 25 9
90 ~ 120 5.3 1.1 25 9
120 ~ 150 5.4 1.0 25.5 8
150~180 5.4 1.0 25.5 8 4
Fig. 4 Hardness testing positions
2 (HV)
2 Table 2 Hardness test result
1 227
0° ~60° 8 232
2 238
¢ 3 237
6 225
7 227
4 235
5 238

0.8 mm 1 mm
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Table 3 Tensile test result
L/mm FIKN R, /MPa 0/(°)
T1 6.22%25.10 110.05 705 45
T2 6.40x24.72 108.75 685 90
T3 6.38x%24.70 109. 45 690 135
-10 C
4
4
Table 4 Impact test result
((@xbxc) /mm _
AK\' -10 C /J AK\' 710°C/J
1 58
3.5%x10x55 2 45 51
3 50
1 61
3.5%x10x55 2 53 56
53
2.2
130° ~ 180°

0.8 mm

1 mm
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nautics and Astronautics Nanjing 210016 China; 2. Zhejiang

Xinrui Welding Material Co. Ltd Shengzhou 312452 China) .

pp 93-96
Abstract:

melting temperature

The effects of the titanium on the resistivity
spreadability microstructure and shear
strength of Zn-22Al filler metal were studied. The results indica—
ted that with the addition of Ti

temperature rose slightly and the spreadability was significantly

the resistivity and the melting

improved especially when the content of Ti was 0.03% . Howev—
er the addition of excessive amount of Ti would deteriorate the
spreadability of Zn22Al filler metal. It has been found that Ti
could refine the microstructure of the filler metal and the size of
n-Zn phase decreases remarkably. When the content of Ti ex—
ceeds 0.15% the n—-Zn phase tends to become coarse and the
shear strength of Cu/Al joint reaches the peak value 84. 64 MPa
when brazed with Zn22A1-0. 03Ti filler metal.

Zn-Al filler metal;

structure; mechanical property

Key words: spreadability; micro—

Inhomogeneity for A7N01 aluminum alloy welded joint
ZHANG Liang' FANG Hongyuan' WANG Linsen' > LIU
Xuesong'( 1. State Key Laboratory of Advanced Welding and
Joining Harbin Institute of Technology Harbin 150001 China;
2. Dong Fang Boiler Group Co. Ltd. Dongfang Electric Corpora—
tion Zigong 643001 China) . pp 97-100

Abstract:  Inhomogeneity for A7NO1 alloy welded joint
was investigated in terms of microstructure microhardness ten—
sile properties and fatigue life. Experiment results show that mi—
crostructure and microhardness of base metal weld metal and
HAZ are much different. Microhardness for weld metal is about
HV75 which is the lowest compared with HV110 for base metal
and HAZ in which microhardness changes significantly. The ulti—
mate tensile strength and yield strength of base metal is higher
than that of weld metal and HAZ. Notched specimens were used
in fatigue test to study the inhomogeneity of the joint. Experiment
results demonstrate that there is less difference in fatigue crack
initiation life for the three micro—zones and the ratio of fatigue
initiation life to the total faitgue life is contant for each micro—
zone. However the difference of fatigue life is remarkable that
weld metal has the shortest total fatigue life and base metal has
the longest one.

Key words: A7NO1 aluminum alloy; inhomogeneity; fa—

tigue crack initiation life; local properties

Design of failures monitoring system in pulsed gas melted
LI Fang HUA Xueming WU
Yixiong ( School of Materials Science and Engigneering Shang-

arc welding power source

hai Key Laboratory of Materials Laser Processing and Modifica—

tion Shanghai Jiao Tong University Shanghai 200240 China) .

pp 101-104 109
Abstract:

welding power source and ensure the safety

In order to solve the problem of diagnosing
the fault tree of
GMAW-P welding power source system is built and the hierarchi—
cal control technology is used. Modules of fault trees can be used
to reduce the computational cost of basic operation. The result

shows that this method is easily to be processed by the computer

and the efficiency of diagnosis is improved. The result of this

new failures monitoring system shows that the intelligence of

welding power source is improved and it has wide applicatious.
Key words:  pulsed gas metal arc welding; weld power

source; fault tree; digitize

Controlling of hardness of cast iron joint by manual arc
XU Jinfeng REN Yongming ZHAI Qiuya ( School
of Materials Science and Engineering Xi‘an University of Tech—
nology Xian 710048 China) . pp 105-109

Abstract:  Repairing of casting defect for iron casting has

great economic significance. The relationship between welding

welding

parameters and joint microstructure along with hardness is inves—
tigated by micro-alloyed gray cast iron homogenous electrodes
and DC welding machine. The results show that the welding pa—
rameters have significant effects on joint microstructure and hard—
ness. Keeping the welding current constant the higher the pre—
heating temperature is the more uniform the temperature distri—
bution is and slower the cooling rate of joint is the much easier
gray cast iron microstructure forms. Keeping the preheat temper—
ature constant with the increase of welding current welding
heat input increases and the cooling rate of joint decreases
which is easy to form gray cast iron microstructure with non—
chilled phase. The welding parameters should be controlled in
the upper right zone of welding current-preheat temperature-mi—
crostructure type diagram. By strictly controlling of welding cur—
rent and preheat temperature and using small current to make a
rendering combined with high-current continuous welding
process the microstructure and hardness of joint can be effec—
tively controlled obtaining the homogenous weld with excellent
machinability.
Key words:  casting defect; cooling rate; welding cur—

rent; preheat temperature; machinability

Research on all-position laser-arc hybrid welding for long—
distance transportation pipeline ZENG Huilin PI Ya-
dong  WANG Xinsheng WANG Shixin ZHANG Jie( Institute
of Oil and Gas Pipeline Langfang 065000 China) . pp 110—
112

Abstract:

pipeline butt will improve the efficiency of pipeline construction.

Using laser-arc hybrid welding method to weld

The feasibility of welding pipeline butt by laser-arc hybrid weld-
ing process was discussed through experiments. Experiment re—
sults showed that hybrid welding meet the requirements for girth
welding. From O to 180 degree by using different parameters u—
nion the welding joint is satisfactory. Metallographic image
showed the base material and welding material fused soundly the
cross section of welding seam was as narrow as that of the laser
welding and the heat affected zone was of the same characteris—
tic of arc welding. Metallurgical structure is not affected by posi—
tion variation. The hardness value and tensile strength of welding
seam is close to or exceed that of the base material. The result of
bending test and impact test are qualified in the case that there
are no internal defects.

Key words: pipeline; all position welding; laser-arc hy—

brid welding; laser welding



