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welded joint of a liquefied petroleum gas spherical tank made of
16MnR steel. The hydrogen diffusion without the effect of welding
residual stress was also taken into account and compared. This
method provides a reference for mastering the criterion of hydrogen
induced cracking of welded joint. The result shows that under the
welding residual stress field, the hydwogen diffuses and accumulates
toward the higher stress zone, attaining stability through a period of
time. There is a low hydigen concentration value around the heat
affected zone, where the residual stress gradient and concentration
gradient are formed which can cause the hydrogen long-range diffu-
sion to the high stress zone.

Key words;  hydrogen diffusion; welding residual stress; nu-

merical smulation

Evaporation loss of Mg element in SA06 aluminium alloy elec-
tron beam welding WANG Xing-junn HUANG Wen-1ong
WEI Qi-long, SHEN Xian-Feng(Institute of M achinery Manufactur-
ing Technology, China Academy of Engineering Physics, Mianyang
621900 Sichuan, China).p6l—64

Abstract:  Distribution of Mg in melt pool and its effect on
mechanical properties of weld are investigated in SA06 aluminium al-
loy electron beam welding, and the influence of welding parameters
on evaporation loss of Mg element is analyzed The following results
are obtained: with the fusion penetration increasing, the content of
Mg grows which means that evaparation loss of Mg reduces and
micro-hardness increases; with increasng of accelerating voltage and
beam current, the fuson penetration increases and the evaporation
loss rate of Mg decreases; and with increasing of welding speed  the
evaporation loss rate of Mg reduces while fusion penetration dimin
ishes In order to minimize evaporation loss of Mg, the considerable
increasing of accelerating voltage, beam cument and welding speed
are preferred

Key words:
evaporation loss of Mg

5A06 aluminium alloy; electron beam welding;

Formation of cirde band interface of thermosonic flip chip
bonding WANG Fuliangs HAN Lei ZHONG Jue(School of
Mechanical and Electronical Engineering Central South Univesity,
Changsha 410083, China). p65— 68 72

Abstract: The thermosonic flip chip bonding has been real-
ized under the pressure constrain pattern of flip chip. Fragment of
pad, circle band and ndge have been observed on the bonding inter-
face. The ridge indicates high bonding strength, and fragment of pad
indicates remove of interface surface, and the circle band indicates
distribution of bonding strength. With the FEA tool the value and
distribution of siress were calculated under different bonding phases
and the formation theoty of the circle band interface has been re-
veded on the tem of stress. The edge of bonding interface has better
stress conditions for suface remove and atom diffusion, which the
prmary factor for the fomation of circdle band interface. And the

themo sonic vibration changed the distribution of stress and stress

field which caused the edge of bonding interface in better stress
conditions, and promoted the formation of circle band interface.
Key words:  themosonic flip chip bonding; pressure con-

strain pattern; circle band interface; finite element method

Two-dimension spectrum entropy feature for metal magnetic
memory signal DI Xirrjie's II Wurshen', BAT Shi-wu'?,
LIU Fang ming"?, XUE Zhen-kui’ (1. School of Materials Science
and Engineering Tianjin Univewsity, Tianjin 300072, China; 2.
Research Institute of Pipeline, China Petioleum Comoration, Lang-
fang 065000 Hebei, China). p69— 72

Abstract ~ Metal magnetic memory (MMM) is one of the
most potential nomdestwctive testing methods which can diagnose
welding crack in early stage. The distribution regulanties of metal
magnetic memory two-dimension spectrum entopy were investigated
in tension test condition with the X70 pipeline steel. Using the fea-
ture of amplitude spectrum entropy and braycentre frequency, the
support vector machine method can distinguish the different state of
stress concentration. With the detection instance, the diagnostic
method of stress concentration state in weld was gained. Research
shows that the stress concentration state within the ferromagnetic ma-
terial can be identified by the two-dimenson spectrum entopy distri-
bution of MMM signal. It is a base for utilizing MMM to detect the
micro-cracks.

Kew words:  welding crack; metal magnetic memory; two-

dimension spectrum entropy

Investigation of welding seam identifying based on force sensing
in remote teaching 11U Li-jun"? GAO Hong ming’, ZHANG
Guarg-jun’, WU Lin’ (1. State Key Laboratory of Advanced Welding
Production Technolagy, Harbin
150001, China; 2. School of Materials Science & Engineering, Har-
bin Univemsitly of Science and Technology, Haibin 150080 China).
p73— 76
Abstract;

Hambin Institute of Technology,

Because the identifying precision of welding seam
based on vision sensing is too low to meet the requirements of remote
welding teaching, the welding seam identifying (WST) system is de-
signed based on force sensing, which mainly includes the collecting
system of WSI signal software system the force model and WSI
arithmetic The teaching point is accurately calculated out by the
sharp changes of six-dimensional force based on the WSI anthmetic.
The experimental results show that the WSI speed is increased, and
the precision and efficiency of the remote teaching is improved by
WSI arithmetic.
Key words:

remote welding; remote teaching; welding seam

identifying; force sensing

Effects of different shielding gases on slag detachability of type
347L flux cored wire for stainless steels containing Nb
ZHAO Yarrchao, WEI Qi, LI Zhuo-xin, REN Chun-ling('The Col-

lege of Material Science and Ergineering Beijing Univemity of



