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Table 1 EDS results of eachlayer in Fig. 3

Ti Al Ni Nb Cr C

A 50.50 39.19 7.61 1.88 1.29 — Al;NiTi, + Tiz Al
B 70.75 26.70 0.59 1.28 0.69 — Ti; Al
C 71.29 7.49 20.20 0.28 0.74 — Ti,Ni +Ti
D 64.16 2.76 32.49 0.23 0.36 — Ti, Ni
E 47.60 1.60 50.19 0.43 0.18 — TiNi
F 24.18 1.57 74.24 — — — Ni; Ti
G 1.62 0.63 97.75 — — — Ni
H 5.74 21.27 72.99 — — — Niz(Ti Al)
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Development of self-shielded flux cored wire for X100 pipe—
line steel and performance analysis of welded joints
ZHANG Min LIU Mingzhi CHEN Yangyang LI Jihong ( Col-
lege of Material Science and Engineering Xian University of
Technology Xi‘an 710048 China) . pp 1 -4

Abstract:  The alloy systems of weld metal of X100 pipe—
line steel were determined with the principle of composition
match and structure match. Combined with the principle of weld
metal alloying the types and content of alloy elements which
need to transit in the weld can be quantitatively calculated
based on which the flux-cored wire match to X100 pipeline steel
was designed and made. The appropriate welding process param—
eters for welding and the according joint performance were also
analyzed. The results showed that the flux-cored wire has excel-
lent mechanical properties with the tensile strength up to 795
MPa yield strength up to 615 MPa and impact energy value to
47.7J( 40 °C) . The microstructure of the weld metal consists of
lath bainite granular bainite and little acicular ferrite which
can match well with base material.

Key words: X100 pipeline steel; flux-cored wire; self-

shielded; mechanical properties; alloying

Effects of longitudinal magnetic field on non-consumable gas
shielded arc welding CHEN Shujun’ MENG Danyang’
SU Zaiwei® JIANG Fan' LU Yongsheng' (1. College of Me-
chanical Engineering and Applied Electronics Technology Bei-
jing University of Technology Beijing 100124 China; 2. Tianjin
Aerospace Long March Rocket Manufacturing Co. Lid.
300462 China) .
Abstract:

method a set of parallel longitudinal magnetic field generating

Tianjin
ppS5-8
Based on theoretical analysis and experimental

device is used on the non-consumable gas shielded arc welding
process which includes plasma arc welding and tungsten arc
welding. With the use of a high-speed video camera observation
the arc shape are measured. Then the arc changes of the two
kinds of welding method under the longitudinal magnetic field are
compared. The experiment results refer that owing to the specifi—
eness of the composition of the plasma arc the differences be—
tween the two kinds of the welding method under the same mag—
netic field occur. And by means of making analysis of the move—
ment of the particle the particle motion model is established un—
der the longitudinal magnetic field. It illustrates that because of
the difference of the longitudinal velocity of the particles the
difference of the motion stage of the charged particles under the
longitudinal magnetic field will appear which explains that why
the difference of the arc shape changes exists between the two
non-consumable gas shielded arc welding under the same mag—
netic field.

Key words:
gas shielded arc welding; arc force analysis;

longitudinal magnetic field; non-eonsumable
particle motion

model

Effect of bonding temperature on interfacial microstructure
and properties of TiAl/Ti,AlC, joint SONG Xiaoguo'

WANG Meirong’
FENG Jicai' * ( 1.
and Joining Harbin Institute of Technology

LIN Xingtao' LIU Jiakun' CAO Jian'’
State Key Laboratory of Advanced Welding
Harbin 150001
China; 2. Shandong Provincial Key Laboratory of Special Weld—
ing Technology Harbin Institute of Technology at Weihai
Weihai 264209 China) . pp 9 - 12

Abstract:  Diffusion bonding of TiAl alloy and Ti; AlC, ce—
ramic was achieved by using Ti/Ni composite interlay. The inter—
facial microstructure of TiAl/Ti;AlC, joint was analyzed by
SEM EDS and XRD and was determined as TiAl/Ti;Al +
AL NiTi, /Ti;Al/a-Ti + Ti,Ni/Ti,Ni/TiNi/Ni;Ti/Ni/Ni; ( Ti
Al) /Ni;Al + TiC, + Tiy AlC, /Ti;AlC,. As the bonding tempera—
ture increased the thickness of Tiss in TiAl/Ti interface gradu—
ally reduced the Ti;Al intermetallic layer gradually thickened
and the thickness of TiNi intermetallic layer increased signifi—
cantly while the thickness of Ti,Ni and Ni,Ti intermetallics lay—-
ers remained substantially constant. The shear strength of joints
first increased and then decreased with increasing the bonding
temperature. The maximum shear strength of the joint can reach
85.3 MPa when bonded at 850 °C. The joint fracture occurred
mainly in Ni/Ti;AlC, interface and Ti; AlC, matrix.

Key words:
terfacial microstructure

TiAl alloy, ceramic; diffusion bonding; in-

Study on phase matching control system for pulsed laser-arc
hybrid welding based on Labview SONG Gang LIU Che
SONG Qiuping LIU Liming ( Key Laboratory of Liaoning Ad-
vanced Welding and Joining Technology School of Materials Sci—
ence and Engineering Dalian University of Technology Dalian
116024 China) . pp 13 -16

Abstract:  This article introduced a pulsed laser-arc hy—
brid welding phase matching control system based on Labview.
Using NI's PCI6221 data acquisition card the DAQ system ac—
quired current of AC arc signal processed the signal and capture
the feature points of arc by the computer thus accurately ana—
lyzed the phase of AC arc and realized a continuous trigger con—
trol of pulsed laser on specific phase of AC arc. The locking trig—
ger method was put forward which eliminated the wrong trigger
of laser realized frequency doubling of pulsed laser and arc and
trigger frequency protection of laser. The verifying experiment in—
dicated that the system realized a accurately trigger control of
specific phase of arc and the pulsed laser and also provided the
technical support of flexible combination of energy of pulsed laser
and AC arc and the research on mechanism of interaction be—
tween the two heat resource.

Key words:  welding; laser-arc hybrid welding; phase
matching; control system

Numerical analysis of three-wire tandem submerged arc
welding grade X80 pipeline steel ZHAO Ming WANG
Haiyan WAN Fuwei LUO Detong ( College of Mechanical and
Electronic Engineering China University of Petroleum
266580 China) . pp 17 =20

Abstract: A model for the thermal process in three-wire
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