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' Table 1 Chemical compositions of TP304 steel
Mn Si Cr Ni SP Fe
5 0.950 0.510 18. 850 8.210 <0.03
2
Table 2 Measurement conditions of X—ay fluorescence spectrum test
Uy /kV Iy /mA 0/(°) t/s v, /( rad*min ") l

S Rh 40 95 Ge FPC 108 ~ 114 45 0.14 0.1

p Rh 40 95 Ge FPC 138 ~ 144 45 0.14 0.1

Si Rh 40 95 PET FPC 106 ~ 112 45 0.14 0.1
Ti-U Rh 40 95 LiF sc 10 ~90 240 0.174 0.1
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Table 3 Welding parameters and solder
I/A U/v v/(cmes™) ¢/mm ¢/( Lemin~")
. TIG 90 14 10 18Ni9 2.5 9
MAG 120 21 5 ER50-6 1.2 15
5 TIG 90 14 10 18Ni9 2.5 9
TIG 110 15 11 18Ni9 2.5 9
TIG 90 14 10 18Ni9 2.5 9
SMAW 120 28 18 J422 3.2 —
2
: TIG-MAG TIG-
2.1 X TIG TIG-TIG TIGSMAW
XRF- TIG-TIG TIG-MAG ;
1800 1 ( N TIG-MAG ( )
) 4 TIG-SMAW TIG-TIG (
) TIG-MAG TIG-TIG (
4 Mo Cu ) TIG-SMAW
Mo Cu
4 ( %)
Table 4 Results of X—+ray fluorescence spectrum
Mn Si S p Cr Ni Cu Mo
X TICAIAG 1.100 1.060 0.060 0.045 18.875 8.148 0.1536 0.095
0.987 2.385 0.052 0.030 8.760 4.000 0.230 0.068
) S 0.790 0. 600 0.035 0.065 18.930 8.550 0.265 0.145
0.898 1.278 0.050 0.057 18.275 8.385 0.235 0.145
3 TICSMAW 0.980 0.747 0.090 0.055 16.455 7.551 0.200 0.124
0.620 1.277 0.070 0.077 8.976 4.500 0.116 0.060
2.2
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HNO,
1~ 4
TIG-MAG v+
. [
; TIG-TIG

Fig. 1

1
Microstructure of base metal
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Fig. 2 Microstructure of weld of No.1 HAZ 5 3.
5 (HVO0.1)
Table 5 Results of micro-hardness test
283 252 332.6 289.2
1 367.25 343.43 413 374.56
HAZ 166 156.7 193 171.9
173.1 175.2 160. 4 169.57
2 220.3 217 200 212.43
HAZ 166 176 162.8 168.27
154.7 166.2 160.2 160.37
H3 2SRESRARKR 3 261 2102 206.1  217.47
Fig. 3 Microstructure of weld of No.2 HAZ 155.6 170. 1 165.7 163. 8
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Fig. 4 Microstructure of weld of No.3

Fig. 5 Micro-hardness of three welding methods at differ—
ent positions
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number of needleike and threadike tin whiskers were formed
on the surface of the oxidized RE phases. It was noteworthy to
mention that these tin whiskers kept the constant cross section
during growth process. However besides these regular tin whisk—

ers some new ones with special morphology such as lapped

whiskers branch and combination of whiskers were also found.
Key words: rare earth phase; aging;, tin whisker; mor—
phology

Fracture toughness of square drill pipe joint by narrow gap
welding MA Caixia' ZHANG Se’ HUANG Xusheng’
LIN Chengxiao' MA Fubao® YANG Sigian' ( 1.
Laboratory of Friction Welding Technologies
technical University Xian 710072 China; 2. Shanxi Northfen—
Houma 043013 China) . pp

Shanxi Key
Northwestern Poly—

glei Industrial Group Co. Ltd.
77 - 80
Abstract:

namic fracture toughness of 40CrMnMo square drill pipe joint

The test and calculation methods for the dy-

produced by narrow gap pulsed metal arc welding were studied.
Combined with the use of square drill pipe pipe size and weld—
ing characteristics the repeated impact 3-point bending test was
used to test the fracture toughness of the square drill pipe joint.
The crack depth was measured by using a microscope. and Kj,
values were calculated with a FORTRAN program. The experi—
mental results show that Kj; of the weld is 96% of that of the
base material but K|, of the fusion line is only 89% of that of
the base material. The analyses on the fracture surface and cross—
sectional microstructure indicate that the bulky Widmanstatten
structure near the fusion line is the main reason for a lower K.
Key words:  square drill pipe; narrow gap pulsed gas

shielded metal arc welding; fracture toughness

Laser tailor welding of aluminum alloy sheet and cup axon
formability of TWB LI Yuntao'> ZHANG Wenjun'

YANG Lijun’ ZHANG Jian' *( 1. School of Materials Science
Engineering Tianjin University of Technology Tianjin 300384

China; 2. Tianjin Key Laboratory for Photoelectric Materials De—
Tianjin 300384 China; 3. School of Materials Science
Tianjin 300072 China) . pp

vices
Engineering Tianjin University
81 -84
Abstract:
tailor-welded board ( TWB) of 6061 aluminum alloy were stud—

The process and forming performance of laser

ied. The forming characteristics of TWB in the cup axon trials
and the influence of welded beam on overall plastic forming of
tailor-welded plate were analyzed. The cupping test results of la—
ser TWB shows that the cracking generally appears in the narrow
HAZ. The cupping index of TWB was slightly lower than that of
base metal. During the numerical simulation process of cupping
test with DYNAFORM software only the location of the welded
beam was considered but its type was ignored and the results
showed that the simulation cracking of the TWB easily occurred
at the welded seam below the cupping head with the influence of
the welded seam and the simulation results were slightly differ—
ent from the practical tests which was possibly related to the set
of the welded seam.

Key words: 6061 aluminum alloy sheet; laser tailor-wel—
ded; cup axon formability; DYNAFORM simulation

Establishment of cold cracking susceptibility criterion for
X80 pipeline steel LI Yajuan' > JIA Peng' LI Wushen®
XIE Qi*( 1. College of Science Civil Aviation University of Chi—
na Tianjin 300300 China; 2. School of Materials Science and
Engineering Tianjin University Tianjin 300072 China) . pp 85
-88
Abstract:

temperature and the deposited metal diffusible hydrogen content

The influence of welding heat input preheat

were considered the HAZ critical stress of X80 pipeline steel
was tested by implant test based on the orthogonal regression de—
sign. The significant factors on the critical stress were obtained
by analysis of variance. By multiple linear regression the criti—
cal stress equation and the cold cracking susceptibility criterion
were established. The critical stress equation was analyzed. It
was concluded that the initial diffusing hydrogen content had
great influence on cold cracking susceptibility of X80 pipeline
steel. When the initial diffusing hydrogen content is lower the
microstructure is found to be the most important factor on the
critical stress. When the initial diffusing hydrogen content is
higher the residual hydrogen content has great influence on the
critical stress as well as the microstructure.

Key words:  pipeline steel; critical stress; cold cracking;

range analysis

Study of microstructure and properties in weld metal of
TP304 steel under three processes LI Haitao YANG
Wenjie WANG Jun YIN Ke ( School of Materials Science and
Engineering Jiamusi University Jiamusi 154007 China) . pp
89 -92
Abstract:

appropriate welding process parameters were selected and three

Using three different welding processes the

groups welded joints of TP304 stainless steel were prepared suc—
cessfully. The microstructure and properties in weld metal zone
of TP304 stainless steel under different welding methods were
studied by X-luorescent chemical composition analysis micro—
structure observations and micro-hardness test. The results show
that alloy composition of weld metal are different and distribute
uniformly with different welding methods microstructure mor—
phology and grain size of the solder layer are quite different.
Hardness of the joint is not evenly distribute weld metal is high—
er than HAZ and HAZ is higher than the base metal. Hardness
of the weld under TIG-MAG process is maximum and TIG-
SMAW process is minimum by comparing three methods. TIG-
MAG welding method is better for the thin stainless steel.

Key words: TP304 steel; welding procedure; weld met—

al; X-ray fluorescence; micro hardness

Numerical analysis on crack tip opening displacement of
XIONG Linyu ZHANG
Yanhua ( School of Mechanical Engineering and Automation
Beihang University Beijing 100191 China) . pp 93 -96
Abstract: Elasticplastic behaviors of strength mis—
matched welded joints with cracks were investigated with finite

crack length

strength mismatched welded joint

element method. Effects of strength mismatching
and stress-strain curve form of base metal on crack tip opening
displacement were analyzed. The results show that the crack

driving force increases with the increasing of strength mismatch



