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Fig. 1 Object of twin wire welding system
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Fig 2 Twin wire welding moften poaol image gathering system
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Table 1 Main technique parameter of composite fiter

e/nm dhm (%) 79
1 064 10 37 0.1
%80 10 25 01
820 10 30 01
611 7 50~ 70 0.1
520 8 50 01
405 89 42 01

(a) 450 nm

(c) 820 nm

(b) 611 nm

(d) 1064 nm

3

(e) 980 nm

Fig 3 Images under different filters
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Table 2 Twin wire welding parameter of 35 mm aluminum alloy
v, lem'min =) v, Km-min—1) /A Ul O (Lomin™H J hm
50~ 70 7~ 10 180~240  21~23  99.99% 25 7A5235 mm  5A5 1.6 V70 2~3
50~ 70 7~ 10 180~240  21~23 99 99% 25 7A5235 mm  5A5 1.6 V70 2~3
3 6061 5083
Table 3 Butt welding parameter of 6061 aluminum alloy and 5083 aluminum alloy
v lemmin ™) v, Km-min™") /A Ul O (Lemin™ 1 J hm
45 94 215~ 235 24~25  99.99% 25 6061 5083 518P16 I 1~15
45 10 250~270  22~23  99.99% 25 6061 5083 518P16 I 1~1.5

(@) 70 em fmin (a) I=215~250 A

o 50 an/min (b) 1=230~270 A
4 35 mm 5 6061 5083
Fig 4 Molten pool images of 35 mm aluminum alloy Fig. 5 Images of butt welding of 6061 and 5083

double wire welding aluminum alloys
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DENG Cai- Yan(School of Material Science and Engineering, Tianjin
Univessity, Tianjin 300072 China). p37— 40

Abstract: This research measures the residual stress of high
frequency electric resistant welded pipe using the central-hole meth-
od and analyses the transent state of deformation and residual stress
of the weld with ANSYS nonlinear finite element program The ex
perimental results show conformity compared with the FEA results
And the distributing of residual stress of high frequency redstant
welded pipe compared with the that of nomal arc welding but the
numerical values are smaller This result is important to weld
pwject

Key words:
residual stress; ANSYS

high frequency electic resistance welded pipe;

Current waveform control system of high speed CO, arc weld-
ing  CHEN Huan-ming', ZENG Min’ CAO Biao’ (1. Depan-

ment of Welding Engineering, Nanchang Institute of Aewnautical

Technology, Nanchang 330063, China; 2. College of Mechanical
Ergineering, South China University of Technology, Guangzhou
510640 China). p41— 45

Abstract: A new control method of welding current wave-
form was investigated to solve the problem of bad weld appearance
and much spatter in high-speed CO, arc welding which contwlled
the short circuit current and its rising rate in short circuit period
and adopted the two-step constant current method of big constant
current and small constant curent to adjust the arc energy in arc pe-
riod. Acocording to the control principle, the system based on a sin
gle chip computer and the software of the waveform contol were de-
veloped. The effect of waveform control parameters on weld appear-
ance was analyzed and the parameters were optimized. The results
show that this system can precisely contwl the arc energy with the
two-step constant current method and obviously improves the perfor-
mance of welding process, and meets the needs of high-speed CO,
arc welding.

Key words:  current waveform control; high-speed welding;

CO, arc welding; single chip computer

Effect of unbalance factor on toghness of weld metal by CO, arc
GUI Chi-bin', ZHOU Hong bin
g's YU Chao-fei’, DU Xiao-qi>( 1. Navy University of Engineering ,
Wuhan 430033, China; 2. Wuhan Anchor Welding Material Limited
Liability Company, Wuhan 430084, China) . p46— 48
Abstract:

welding with flux cored wire

The effects of unbalance factor B controlled by ni-
tride forming elements AL Ti etc on the impact toghness of weld
metal by CO, arc welding with flux cored wire were studied. The ex
penmental results showed that as the B increases, the mpact togh-
ness increases at first and than deacreases. Because of the fluxes ox
idability, the optimal value of B raised as compared by CO, arc
welding with solid wire. As the increases from the first to optimal

value, the main microstucture of the weld metal changed from gran

ular bainite and ferrite side-plate to acicular ferrite, so the impact
toghness was improved. But in case of the B over the optimal value
very much, the toghness deacreased because the surplus nitride
forming elements resided in the parent of ferrte.

Key words:

flux cored wire; CO, arc welding; toghness; un-

balance factor

Effects of N, protection on wettability of Sn-Cu-Ni-Ce lead free
WANG Jianrxin', XUE Song bai's HUANG Xiang',
HAN Zong-jie's YU Sheng-lin"? ( 1. College of Materials Science
and Technology, Nanjing University of Aeronautics and Astronau-
tics, Nanjing 210016 China; 2. The 14th Reseanch Insitute, China
Eletronics Technology Group Corporation Nanjing 210013, China) .
pd9— 52
Abstract:

solder

The wettability of Sn-Cu-Ni-Ce solder on Cu sub-
strate was investigated by wetting balance testing method under the
conditions of different temperatures and atmospheres and the effects
of atmosphere, temperature and small amount of rare-eaith element
Ce added to the solder on the wettability of Sn-Cu-Ni solder were al-
so studied respectively. The results indicate that wetting time of the
lead-free solder is reduced by 20%-50%, and the wetting force is
also increased in N, atmosphere because of the surface tension in-
crease of the Cu substrate and the surface tension decrease of the S
Cu-Ni-Ce solder. With temperature increasing the suface tension
of the SnrCu-Ni-Ce solder decreases so wetting tine is observably
reduced. rare-earth element Ce could lead to decrease evidently the
surface tension of the Sn-CurNi solder as well as the intefacial ten-
sion between solder and Cu substrate, w0 the wettability of S Cu Ni-
Ce solder is better than that of Sn-Cu-Ni solder.

Key words: S CurNi-Ce solder; lead-free solder; wettabili-
ty; Ce

Madten pool image gathering and processing of aluminum alloy
twin-wire MIG welding WANG Kehong, JIA Yang, QIAN
Feng, SHEN Ying-ji(Department of Materials Science and Engineer-

ingg Nanjing Univesity of Science and Technolagy,
210094 China). p53— 56 60

Nanjing

Abstract: A passive vision sensing system for the image of
twinrwire MIG welding molten pool of aluminum alloy has been set
up  Nearinfrared CCD and compound filters system are used to
eliminate the arc distutbance, and the best filter window of alumi-
num alloy is obtained from which good images can be acquired By
using image enhancement threshold pattition boundary extraction,
the molten pool boundary and the molten pool geometric parameters
are extracted though image processing

Key words:;

twin-wire metal inert gas welding; molten pool;

near infrared vision sensing; image processing

Transition control between two tele-teaching points based on

force sensing in remote welding LIU Li-jun"?, GAO Hong



