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welding of Ti alloy with 2.5 mm thick is realized laser-TIG hy-
brid welding possesses faster welding speed and lower heat input
which leads to a narrower and a finer microstructure. Laser-TIG
hybrid welding produces weld joints with higher strength plastic—
ity and better fatigue performance. And because the cooling rate
of laser-TIG hybrid welding is higher than that of single TIG it
needs shorter time of protection to achieve good results.

Key words:  laser-TIG hybrid welding; titanium alloy;

weld seam performance; weld protection

Numerical simulation of TIG welding arc with extra high—
frequency longitudinal magnetic field XIAO Lei' FAN
HUANG Jiankang' WANG Xinxin' *( 1. State Key La-
boratory of Advanced Processing and Recycling of Non-errous
Metals Lanzhou University of Technology Lanzhou 730050

China; 2. Chongqing University of Technology School of Mate—

Ding'

rials Science and Engineering Chongqing 400054 China) . pp

66 -70
Abstract:

model of tungsten inert gas welding arc with extra highHfrequency

A three-dimensional ( 3D) numerical analysis

longitudinal magnetic field was developed based on the local
thermodynamic equilibrium assumption. With this method the
temperature field velocity field and pressure field of arc plasma
were investigated by solving the Maxwell equations continuity e—
quation momentum conservation equation and the energy conser—
vation equation. Combined with Faraday’s law of electromagnetic
induction electromagnetic induction effect of extra highfrequen—
cy longitudinal magnetic field was taken into account. The mech—
anism of arc contraction in extra high4requency longitudinal
magnetic field was clarified successfully. Simulation results
showed that extra high-frequency longitudinal magnetic field in—
ducted circular electric field it produced circular current which
interacted with the magnetic field to generate radial lorenz force
the arc contracted after all.

Key words:

quency longitudinal magnetic field; numerical simulation

tungsten inert gas welding; extra high-re—

Deformation prediction of repair welding on steam turbine’s
cylinder wall ZHANG Zhilian XIAO Yunfeng ZHOU
Xiubo LV Tao ( Beijing institute of petrochemical Technology
Beijing 102617 China) . pp 71 -74 78

Abstract:  Because of size deviation and bolt hole axial
misalignment after casting the upper and lower cylinder of the
steam turbine cant be assembled directly it must be repaired.
In order to evaluate the feasibility of repair welding technology
this paper simulated the multidayer and multipassed welding
process and predicted the deformation of main size in the lower
cylinder wall. Calculation results show that the mid-surface
smoothness was within 2 mm after partition jump welding the
axial alignment tolerance of steam sealing was less than 1 mm
and its open size expanded first and then shrunk from throat to
outlet and the maximum deformation was 0. 886 mm. Repair
welding deformation forecast provides the theoretical basis and
technical support for making and evaluating the correct repair
welding technology.

Key words:

simulation; deformation

casting defects; repair welding; numerical

Prediction of creep crack initiation time in steel pipes with
embedded spherical defects ZHANG Wen'? JING Hongy—

ang' > XU Lianyong' > ZHAO Lei' > ( 1. School of Materials

Science and Engineering Tianjin University Tianjin 300072
China; 2. Tianjin Key Laboratory of Advanced Joining Technolo—
gy Tianjin 300072 China) . pp 75 -78

Abstract:  Creep crack initiation time ( ¢;) of P92 pipes
with embedded spherical defects was investigated by using finite
element ( FE) method. 108 models were built and they covered a
wide variety of geometry factors such as inner radius to the wall
thickness ratio ( R,/T)
tio (a/T)
the inner surface of the pipe over the wall thickness (e/T) and

defect depth over the wall thickness ra—

ratio of the distance from the center of the defect to

loading factors ( internal pressure ( p) ) . A new parameter-Aver—
age Equivalent Stress ( AES) was proposed to characterize the
stress level and damage evolution throughout the whole creep
process. The mathematic relationship between ti and AES and
that between R,/T a/T e/T and AES were obtained by nonlin—
ear regression. Finally the proposed prediction functions for
creep crack initiation time was deduced from the above func—
tions.

Key words: embedded spherical defects; average equiva—

lent stress; prediction functions for creep crack initiation time

Effect of ultrasonic impact on Al-Cu alloy TIG weld micro-
structure evolution ZHAO Hongxing CHEN Qihao
YANG Chunli LIN Sanbao ( State Key Laboratory of Advanced
Welding and Joining Harbin Institute of Technology Harbin
150001 China) . pp 79 —82

Abstract:  Trailing ultrasonic impact welding ( TUIW)
impacted the welds by controlling the impact-tool up and down
with periodic ultrasonic energy conducted to the molten pool at
the same time. Metal flowing patterns changed periodically under
the influence of periodic ultrasonic energy obvious scales formed
in the welds surface similar to the fish-scale. Compared with
conventional TIG it turns out that TUIW periodic ultrasonic en—
ergy leads to periodic crystallization during Al-Cu alloy molten
pool solidification process. With ultrasonic in the weld grains
were refined and the elongated eutectics were broken down the
width of small grain zone depend linearly on welding velocity and
the ultrasonic action time in a single cycle. When ultrasonic be—
gan to import banded structure formed in the weld 6 phase was
small and distributed evenly within the organization. Meanwhile
eutectic organization precipitated linearly and tended to be gath—
ered.

Key words: ultrasonic; impact; periodic; crystallization
Joint formation mechanism of AZ31B magnesium alloy and
SPHC galvanized steel by resistance spot ZHENG Sen
CHENG Donghai CHEN Yiping HU Dean ( School of Aeronau—
tical Manufacturing Engineering Nanchang Hangkong Universi—
ty Nanchang 330063 China) . pp 83 —86

Abstract: 2.0 mm thick AZ31B magnesium alloy and 1.
0 mm thick SPHC galvanized steel were welded by KDWJ47
three-phase secondary rectification resistance welding machine
for welding test and analyzed organizational structure and distri—
bution of composition of the joints. A low-melting extrusion
mechanism of compound about zinc and magnesium was pro—
posed. The function of Zn in magnesium alloy and galvanized
steel by resistance spot welding were analyzed. Zn and Mg can
form low melting compounds. They can fill the gap due to welding
deformation to make the reaction interface sealed. They assist the
diffusion of Fe and Al at the interface. Fe and Al at the interface



