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Fig 1 Arc scanning for lap joint groove
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Fig 2 MATLAB modeling
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Fig 3 System schematic diagram
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Fig 4 Simulated result of voltage signal
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Fig. 5 Simulated result of voltage signal for trational model
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Fig 6 Experimental results of welding voltage
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Fig. 7 Welded joint image
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Fig. 8 Simulated result of voltage signal for non-midst system
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Fig. 10 Experimental diagram of arc voltage
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The flowing behavior of weld metal in thickness of the plate and
the formation mechanism of the onion ring KE Liming" %
PAN Jiluan', XING Li%, HUANG Yongde® (1. Key Laboratory for
Advanced Materials Processing Technolagy, Ministry of Education
Tsinghua University, Beijing 100084, China; 2. School of Materials
Science and Engineering Nanchang Hangkong Universty, Namr
chang 330063 China). p39— 42

Abstract: The plastic flow behavior of the weld metal durning
friction stir welding was analyzed by using the multi-plate piled up
with several thin copper foils and aluminum sheets and the copper
foils serves as a matker material. The results show that there is a se-
rious matenial translation in the thickness of the weld along the screw
thread if using a pin with screw threaded surface. These flowing ma-
terials will slough off from the thread at the tip or wot of the pin and
squeeze into the surrounding area, forming a solid ring with the cen
ter being the circle of tip or wot of the pin. There is a distinct
boundary between the solid ring and its surmunding parent metal.
The onon ning is actually the projecting picture of the solid ring cut
at the cross section of the weld. The driving force of the metal flow
in the thickness of the weld is the pressure of the skew threads on the
pin surface to its surounding plastic metal. When the stir tool rotates
cockwisely, the center of the onion rings deflect to the bottom of the
weld in the case of the pin with left hand skew thread on its suface,
or deflect to the up surface of the weld in the case of the pin with
rght-hand skew thread on its surface.

Key words:  friction stir welding; plastic flow; onion ring

Mathematical modeling and simulation on the lap welding
HONG Bo, HUANG Mirgcan YIN Li
GONG Hai (Department of Mechanical Engineering, Xiangan Uni-
vesily, Xiangtan 411105 China). p43— 46

Abstract:  According to the character of the lap joint groove,

groove of waving TIG

the signal of the changing bulk of the column as the input sgnal was
introduced into the mathematical model for the waving TIG welding of
the lap joint groove, and the simulating model for the whole system
accordingly was set up. Keeping the techniques parameters, the dif-
ferences between the simulating results of this modeling the tradi-
tional results which was made use of changing the height of the weld-
ing torch and the welding experiments resulis were analyzed and
compared. It proves that the model reflectes the reality, and more
accurate than the traditional ones.

Key words: TIG welding; lap welding groove; mathematical

modeling and simulation; columned arc

Inspection of fillet weld shape dimension based on laser vision
sensing  FU Xibin, 1IN Sanbao', YANG Chunli', FAN Chen-
glei’, QIAN Xia®(1. State Key Labomtory of Advanced Welding

Harbin
150001, China; 2. Department of Industial Engineering, Binzhou
Vocational College, Binzhou 256603, China). p47—50

Abstract

shape dimension by manual inspection, an inspection method based

Production Technology, Haibin Institute of Technology

In order to overcome the limitations of fillet weld

on laser vision sensing is adopted. Firstly, a laser stripe image is ac-
quired with a laser vison sensor based on principles of optical trian-
gulation. Then the acquired laser stripe image is processed by medi-
um filter, binary processing laser stipe centedine extraction, and
feature recognition algonthms. At last, the information about weld
shape dimension is obtained. The expenments show that compared
with manual inspection method the method is much more accurate
and reliable to inspect; convenient to uses and the inspection time is
greatly shottened the inspection items are increased obviously, the
difference depending on user can be eliminated and inspection data
can be saved in PC.
Key words:

manual inspection

laser vision; fillet weld; shape dimension;
Effect of Ge on the SnAgCw Cu soldering interface MENG
Gongge', YANG Tuoyu®s CHEN leida®, WANG Shizhen', LI Cai-
fu* (1. School of Material Science & Engineering Harbin University
of Science and Technology, Haibin 150040, China; 2. Anhui Sci-
ence and Technology Universitys Bengbu 233100 Ching 3. Dalian
Dalian 116024, China; 4. Institute of
Metal Research Chinese Academy of Sciences Shenyang 110016
China). p51— 53 56

Abstract
Table of the Elements; they are both in the main group IV and re-

Univesity of Technologys

Gemanium (Ge) is adjacent to Tin in perodic

semble each other in physical and chemical properties. A little ele-
ment Ge was added into lead-free solder Sn2. 5Ag0. 7Cu (0. 25
0.5 0.75, 1.0 wt%) and soldering interfaces were made up. The
interfacial micostucture and photography were observed and ana-
lyzed with scanning electron micoscope, the intemetallic compound
thickness was measured with Auto CAD software, and interfacial
composition was analyzed with energy dispersive X-ray analyzer. The
results show that the pattem of IMC layer is pebble shape yet when
adding element Ge, but displays a growth trend; the interface gets
plainer and more regular with 150 C/100 h aging. The interfacial
IMC layer is thicker with Ge in solder, but the ratio of getting thick-
er is smaller with 150 “C/100 h aging. The addition of element Ge
restrains the transformation of IMC CugSns to CuzSn and the growth
during aging.
Key words:

lead-free solder; interface; aging; Ge

Hydrogen dissdving capacity in slag and diffusible hydrogen in
deposited metal GUI Chibinn WANG Zheng, WEN Jiancheng
(Naval Univessity of Engineeringg Wuhan 430033, China). p54— 56

Abstract

hydrogen content in deposited metals were studied by means of

Effects of composition of the slag on the diffusible

changing the content of Ca0 and MgO in the basic electrode slag and
changing the content of A,O3 and MgO in the CO» gas shielded



