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v/(mm°s~") f/mm I/mA
5(A) 0(B,) 40( Cy)
6( A;) 2(By) 50( C,)
1 8(A,) 4(By) 55(c,)
9(Ay) -2(B,) 35(Cy)
TA15 100 4(A5) -4(Bs) 30( Cs)
mm X 50 mm x20 mm
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2
Table 2 Table of orthogonal experiment

A B C
1 A, B, C, AB,C,
2 A B, C, A,B,C,
3 A B, C, A, B, G,
4 A, By C, AB,Cy
5 A, B; Cs A, BsCs
6 Ay B, G, AB, G,
7 A2 B2 C3 A2 B2 C3
8 A, B; Cy A,B;C, 2
9 A By Cs Az By Cs Fig. 2 Spiking of weld root of incomplete penetration
10 Ay Bs Cy A;BsC,
11 Az B, Gy A3B, Gy
12 As B, Gy A3B,C,
13 Az B, Cs A3 B;Cs
14 Az By o A3B,C,
15 As Bs G, A3B5C,
16 Ay B, Cy AyB,C,
17 Ay B, Cs AyB,Cs
18 Ay B; G A,B;C,
19 Ay B, Cy A,B, G,
20 A, B, c A,BsC,
21 As B, Cs AsB, Cs
22 As B, G AsB, G,
23 As B; G, AsB;Cy
24 As B, Gy AsB,Cy
25 As Bs Cy AsBsCy
2
1 X
. X
3
Fig. 3 Distribution of spiking along longitudinal section of
weld
4
1 X
Fig. 1 Photo of X-ay detection
2 2
3
3.2
3.1
3 5 5
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4
Fig. 4 Schematic of forming spiking

(b) S—H

5
Fig. 5 Morphology of spiking

Al Ti

M6 M b5afTRBBAEESITAE
Fig. 6 Position of EDS analysis of spiking of Fig.5a

M7 [E5bTRERBREHRS AR
Fig. 7 Position of EDS analysis of spiking of Fig.5b

3 6 ( %)
Table 3 Results of EDS analysis of different points of Fig.6
Ti Al Zr Mo v
1 66.7 33.3 0 0 0
2 71.77 28.23 0 0 0
3 83.96 7.78 3.50 3.13 1.63
4 7 ( %)
Table 4 Results of EDS analysis of different points of Fig.7
Ti Al Zr Mo A
1 77.04 21.67 0 0 1.29
2 71.77 28.23 0 0 0
3 85.36 7.30 3.35 2.87 1.12

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Analysis and prevention of cracks in laser-welded joint of
TiNi shape memory alloy and stainless steel LI Hong-
mei' SUN Dagian' DONG Peng' CAI Xiaolong®( 1. School of
Materials Science and Engineering Jilin University Changchun
130025 China; 2. State Key Laboratory of Rare Earth Re-—
sources Utilization Changchun Institute of Applied Chemistry
Changchun 130022 China) . pp 41 -44

Abstract:

alloy wire and stainless steel wire were welded by laser welding

Dissimilar metal joints of TiNi shape memory

method. The cracks feature and fracture surface morphology of
joints were examined by using scanning electron microscopy
( SEM) and confocal laser scanning microscope ( CLSM) . The
mechanism of crack formation were analyzed and some measure—
nents were taken to control the welding cracks. The results
showed that the micro-eracks usually emerged in the center of the
weld zone and fusion zone of TiNi alloy side. The existence of a
large number of brittle compounds in the weld was internal cause
of cracks and the joint subjected to tensile stress was the neces—
sary condition of cracks. The cracking susceptibility can be im—
proved to a certain extent by adding Ni interlayer Co interlayer
changing the laser beam position applying an axial force to weld
zone and optimizing the laser welding parameters. Adding metal
interlayer was a more effective method. The tensile strength
reached 372 MPa and 347 MPa respectively by using Ni and Co
interlayer and the joint strength increased by 98.9% and 85.
6% respectively compared with the joint without metal interlay—
er.

stainless

Key words:  TiNi shape memory alloy wire;

steel wire; laser welding; cracks

Experimental analysis on fusion ratio and composition uni-
formity of laser hot wire welds ZHENG Shiging' WEN
Peng' > SHAN Jiguo' >( 1. Department of Mechanical Engineer—
Beijing 100084 China; 2. Key Lab
for Advanced Materials Processing Technology Ministry of Edu—
cation Beijing 100084 China) . pp 45 -48 72

Abstract:  Ductile cast iron is welded with filling stainless

steel hot wire in this article

ing Tsinghua University

then fusion ratio and distribution of
elements are studied. The fusion ratio is as low as 38% 55% .
The composition of filler wire distributes in welds uniformly.
Nonuniform degrees of element Cr and Ni are 0. 5% and 6% .
Compared with laser hot wire welding the fusion ratio of laser—

MIG hybrid welds is 69% 7%
element Cr and Ni are not less than 62% and 51% . The low e—

and the nonuniform degrees of

lectric energy input and its high utilization ratio for heating filler
wire contribute to lower fusion ratio in laser hot wire welding
compared to laser-MIG hybrid welding. The uniform distribution
of filler wire in laser hot wire welds results from the low fusion
ratio and solid filler wire transfer.

Key words: laser hot wire welding; laser-MIG hybrid

welding; fusion ratio; distribution of elements; ductile cast iron

Joint microstructure and isothermal solidification modeling
during transient liquid-phase bonding of a duplex stainless
steel  YUAN Xinjian' LUO Jun' TANG Kunlun' LI Jia'

KANG Chungyun® ( 1.
neering Chongqing University Chongqing 400044  China; 2.

College of Materials Science and Engi—

Department of Materials Science and Engineering Pusan Nation—
al University Busan 609735 Korea) . pp 49 —52

Abstract:  An experimental investigation on transient liq—
uid-phase bonding of a duplex stainless steel was carried by using
Ni-based amorphous alloy as the interlayer. The microstructure of
the bonded joint was observed with field emission scanning elec—
tron microscope ( FE-SEM) . The chemical compositions were
analyzed by energy-dispersive X—ay spectroscopy ( EDS) and
wavelength-dispersive spectrometry ( WDS) . Phase structure of
the bonded joint was identified by using X-ay diffraction
( XRD) . The results indicated that before the completion of iso—
thermal solidification the major secondary-phase precipitate
present in the interface region between the insert and base alloy
was BN. The dominating phases appeared in the interlayer zone
Ni;B and Cr-borides. Additionally

three diffusion models were employed to calculate the completion

were y-Ni solid solution

time of the isothermal solidification. By contrast to experimental
results the value obtained by solute distribution model was close
to the actual value and this model was considered to be suitable
to the bonding process.

Key words:  duplex stainless steel; Ni-based amorphous
alloy; transient liquid-phase; microstructure; isothermal solidifi—

cation

Affecting factors of forming spiking of titanium alloy elec—
tron beam deep penetration welding SHI Mingxiao'
ZHANG Binggang® MA Jilong® CHEN Guoging® FENG Jic—
ai’ FAN Ding' (1. State Key Laboratory of Gansu Advanced
Non-ferrous Metal Materials Lanzhou University of Technology
Lanzhou 730050 China; 2. State Key Laboratory of Advanced
Welding and Joining Harbin Institute of Technology Harbin
150001 China) . pp 53 =56

Abstract:  The spiking is the unique defect of electron
beam welding which has a serious impact on the welding quali—
ty. The academia still hadnt had an unified understanding of the
forming mechanism of spiking. To study the forming mechanism
of spiking the orthogonal test was used to carry out the experi—
ment of titanium alloy electron-beam deep-penetration welding.
The X-—ray detection was done for each weld after welding The re—
sults of X—ray detection show that the spiking only exists in the
partial penetration weld and the spiking is the irregular-slited
shape while the roots are round. The optical microscope and
scanning electron microscope combined with energy dispersion
spectroscopy were used to analyze the formation mechanism of
spiking. The results show that the pulse of electron beam is the
direct cause of spiking formation and the metal vapor with high
saturated vapor pressure accelerates the tendency of forming spi-
king. It is important intrinsic motivation to the generation of spi—
king.

Key words: electron beam welding; metal vapor; spiking
Effect of trace calcium on performance of AgCuZn alloy
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