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Fig 1 Schematic diagram of experimental setup
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Fig. 3 Strain nephogram after stress relaxation ’ s
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Fig. 6 Interface of stress calculation results
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p73— 176 HCIN steel. The precipitation equilibiun diagrams of two experi-
Abstract:  Finite element method is used to analysis the sot mental steels were calculated by using Themo-Calc software. The

dered joint reliability of FCBGA, the unified viscoplastic Anand com
stitutive equation is employed to represent the viscoplastic defomma-
tion behavior of Sn63Pb37 alloy. The results shows that the stress
concentrated on the top suiface of the chip-edge FCBGA corner sot
dered joint and present cyclical changes with time, stress relaxation
and accumulated enhancement trend of stress can be obvious ac-
quited from the curve. Select three different ball size device for the
study, it indicates that the ball size of 0.4 mm X 0. 28mm has the
maximal soldered joint stress, 0. 46 mm X' 0. 34mm ball second and
0.52 mm X 0. 4nm ball minimum. Based on the analysis of plastic
work accumulation can acquire the same trend. The trends is ob-
tained by the consistent results with practical application of the de-
vice. At the same time provide a basis for the theoretical research of
flip-chip devices.

Key words: FCBGA; finite element method; viscoplastics

stress concen tration

Verification of ultrasonic residual stress evaluation method by
laser hologram method IU Hao, LIU Xuesong YANG Jamr
gw, FANG Hongyuan, ZHOU Guangtao, YAN Dejun (State Key
Laboratory of Advanced Welding Production Techndogy, Hain In-
stitute of Technology, Haibin 150001 . p77—79

Abstract;

can be measured by ultrasonic method. Experimental system to mea-

Based on the acoustoelasticity, the residual stress

sure the residual stress by ultrasonic is established with Ler waves.
The longitudinal stress of win wire welded plate is measured by the
system. The result of the ulirasonic method is verified by laser holo-
gram inteference hole-drilling method. The measurement processes
of two methods are compared. The measurement process is not only
nondestmuctive, but also real-time and quick. The system is portable
and overcomes the shortcomings of the tradition methods.

Key words:

stress

ultrasonic; laser hologram; welding residual

Microstructures and mechanical properties of CGHAZ in 440
MPa ship hull steel YANG Yinhui*?, YANG Caifu’ SU
Hang’, ZHANG Yongquan’, CHAI Feng’, DAI Jianging' (1. Kun-
ming University of Science and Technology, Kunming 650093, Chi-
na; 2. Central Ion and Steel Research Institute, Beijing 100081,
China). p80— 84
Abstract:
low carbon high niobium (LCHN) alloy steel was smaller than that in
high carbon low nicbium steel (HCIN) by adopting welding heat
physical simulation, and the low temperaure impact toughness of
LCHN steel was higher than that in the HCIN steel when #45<<40

The results showed that the austenite grin size in

s. The micrstucture of coarse grain heat affected zone (CGHAZ)
in experimental steels were predominantly granular bainite, the shape
of M-A island exhibited long lath morphology when #55<<40 s and it
shows massive morphology when ¢4 40 s. The size and the amount

of granular bainite in LCHN steel were much lower than that in

second phase particles mainly precipitated in the temperature higher
than 1 200 “C and the mean size of particles larger than 120 mm in
HCIN steel but the second phase particles only precipitated in the
temperature lower than 1 200 “C and the mean size of partides lower
than 50 nm in LCHN. The fine second phase precipitation dispersed
in LCHN steel inhibited the growth of prior austenite grain boundary
and improved the low temperature impact toughness significantly.
Key words:

granular bainite; the second phase particles

coarse grain heat affected zone; grain size;

Content of Fe in TIG cladding copper alloy layer on surface of
steel  LUShixiong SONG Jianling YANG Shigin (State Key
Laboratory of Advanced Welding Production Technology, Harbin In-
stitute of Technology, Harbin 150001, China). p85— 88

Abstract
35CMnSiA steel using HS201 welding wire. The content of Fe in the

cdadding layer and the microstructure of the interface between copper

TIG cladding was carried out on the suface of

layer and base metal were analyzed. The evolvement and develop-
ment of the distribution and the shape of the Fe in the cladding layer
was imvestigated systemically. The results show that with the in-
creased welding current the content of Fe is increased and the shape
is trandomed qreatly. The shape of Fe is granular and treeing-like
in the cladding layerwith the welding current below 270A; the shape
of Fe is changed strongly and the large spherical Fe particle appears
in the cladding layerwith the welding current surpassing 300 A. Un-
der the effect of the arc force, the liquid Cu and Fe is mechanically
mixed and the configuration of the solidified microstructure is the in-
clusion of Cu and Fe.

TIG dadding; 35CMiSiA steel; copper weld-

ing wire; content of Fe

Key words:

High- temperature oxidation behavior of Sn-8Zn-3BiP and its
FANG Yili, ZHOU Jian, XUE Feng, SUN
Yangshan (Jiangsu Key Laboratory for Advanced Metallic M aterials
Southeast Universty, Nanjing 211189, China). p89—92, 96
Abstract
the liquid S 8Zmr 3Bi lead-free solder at 250 “C was investigated by

themogravimetty experiment. The effect mechanism of P on the oxi-

effect on properties

The effect of alloying P on oxidation behavior of

dation was discussed by scanning electronic microscopy (SEM)  and
auger electronic spectroscopy (AES) in experiments. Properties were
compared between before after oxidation to explore the effect on sol-
ders other properties. The resulis indicate that P can improve the
oxidation resistance of Sn-8Zn-3Bi obviously. P was oxidized which
is prior to Zn. A oxide film conssting of P4O¢ which was tend to vol-
atilize formed on the surface of the solder. The over-all properties of
the solder is best with the addition of 0.2wt. %P.

Key words: Sn-8Zn-3Bi; lead-free solde; P; oxidation re-

sistance; mechanism

Position identifying of curve welding seam in tele teaching based

on force sensing  LIU Lijun"?, GAO Horgming’, WU Lin’ (1.



