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center, a new virtual vibration system for dynamic balancing
measurement is proposed. The structural features and the un-
balancing response characteristics of this vibration system are
analyzed in depth. The relation between the real measuring
system and the virtual one is expounded. Theoretical analysis
indicates that the flexibly hinged integrative spring sets holds
the fixed vibration center and the excellent effect of plane
separate. The sensors are mounted in the same measuring plane
so as that the influence of the phase error on the unbalance re-
duction ratio is eliminated. Furthermore, the performance
changes in sensors caused by environmental factor have less

influence on the accuracy of the measurement. The result for

this system is more accurate measurement with lower require-
ment for a second correction run. The experiment results vali-
date the effectiveness of this vibratory system for high precision
dynamic balancing measurement.
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NUMERICAL SIMULATION OF PENE-
TRATED WELD POOL
GEOMETRY AND SURFACE
DEFORMATION IN TIG WELDING

ZHAO Ming WU Chuansong HU Qingxian
(Institute for Materials Joining,
Shandong University, Jinan 250061)

Abstract: A 3-D transient numerical model for TIG welding

stainless steel has been developed to simulate full-penetrated
weld pool dynamic behavior. It has been found that when the
double-elliptic distribution modes of both heat flux and arc
pressure are employed in the numerical simulation of weld pool
geometry and surface deformation for moving TIG welding, the
calculated results agree much better with the experimental
measurements, compared with the predicted ones when Gaus-
sian distribution modes are used. The dynamic development of
deformation at top and bottom surfaces of weld pool is demon-
strated, and the difference between the stationary TIG welding
and moving TIG welding is analyzed. It provides theoretical
basis and experimental data for precise modeling and intelligent
control of moving TIG welding.
Key words: Double-elliptic distribution mode
Weld pool geometry Surface deformation
Numerical simulation
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