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Simulation on equivalent stress in soldered joints of QFP devices
with different leads XUE Songbai WU Yuxiv HAN Zongjie,
HUANG Xiang (College of Materials Science and Technology, Nanr
jing University of Aewnautics and Astronautics, Nanjing 210016,
China). p17— 20
Abstract:
ual stress in soldered joints of QFP devices with different leads. Re-
sults indicate that the PCB is warped outward but the distortion is

Finite element method was used to simulate resd-

small. The ceramic plate is warped upward and the distortion of its
integral structure is obvious after thermal cycle. At the same time,
the expending of the crack in soldered joint will be aggravated for the
pull stress from ceramic plate to the lead.

The largest strain value emerges in outside of the soldered
joints. The equivalent siress is relatively laige in the wot and toe of
the soldered joint of QFP gull wing lead that the stress is lager in the
wot than that in the toe, but that in the middle area of the soldered
joint is the least. The simulating results show that the largest stress
was endured by the soldered joint of QFP with 32 leads larger stress
endured by the soldered joint of QFP with 48 leads and the least
stress endured by the QFP with 100 leads. The tensle test shows
that the soldered joint of the QFP device with 100 leads possesses the
biggest tensile strength than that of the QFP with 48 leads and the
QFP with 32 leads, which is concordant with the numerncal simula-
tion results.

Key words:
prediction; quad flat package

finite element method; equivalent stress life

A zero-voltage and zero-current welding inverter with current
doubler rectifier CHEN Yaming', WU Huifang', CAO
Biao’ WANG Zhiqiang2 (1. College of Electrical Engineering
Guangxi Universty, Nanning 530004, China; 2. Electric Power
College, South China University of Technology, Guangzhou 510641,
China). p21— 24

Abstract: A fultbridge with zero-voltage and zerw-current
switching (ZVZ(S) PWM DC-DC welding inverter by employing
phase-shift and current-doubler-rectifier is presented. The zero-volt
age tum-on was achieved for the leading-leg of the converter and
zero-current tum-off was achieved for the lagging-leg, and the recti-
fier diodes in the secondary side were turned off naturally. All the
power semiconductors in the converter were operated with sofi-
switching condition. Hence the switching stresses, losses and inter-
feres were reduced, and electromagnetic compatibility is improved.
It is especidly suitable for the high power output applications. The
switching frequency canbe increased and the dynamic response can
be improved. The soft-switching operating range and the design com
siderations were discussed. Finally, a2 kW welding inverter was de-
signed, and the experimental results show its the good performances.

Key words:

age-switch; zero-cumentswitch; current-doubler rectifier

welding inverter; phase-shift control; zero-volt

Modeling and simulation of weaving arc in submerged arc weld-
ing HONG Bo, HUANG Jun, PAN Jiluan, QU Yuebo ~(De-
partment of Mechanical Engineering, Xiangtan University, Xiangtan

411105 Hunan, China).p25—28
Abstract

welding with altemative wire feed system, the seam tracking process

According to the chancteristics of submerged arc

of the submerged— arc welding was studied. The models to simulate
welding power, welding arc and scaming the V groove were founded
and the general simulation model of welding system was established
based on these models. The influences of groove typt welding power
and fommns of metal transfer on the output welding current were stud-
ied and the effects of the main parameters of arc sensor on seam de-
veiation and welding parameters were also analyzed. The studies offer
a theoretical foundation to the establish the auto seam tracking sy stem
of weaving arc sensor in submerged arc welding.

Key words: weaving arg seam tracking; modeling; simula-

tion

Numerical simulation on temperature field in laser-plasma arc
hybrid welding I Zhining, CHANG Baohua, DU Dong,
WANG Li (Key Laboratory for Advanced Materials Processing Tech-
nology, Tsinghua University, Beijing 100084 China). p29— 33
Abstract

forward for the laser-plasma arc hybrid welding, which combines the

A three dimensional heat trander model was put

mathematical models of two heat sources. The model of laser welding
is Gaussian volume heat source and its peak heat flux decreases with
depth, and the model of plasma arc is Gaussian plane heat source.
The influence, induced by reaction between laser beam and plasma
arc, was mainly studied in the model. Based on the model the tem-
perature distribution of 2 mm 1420 AFLi alloy plate was obtained by
FEM computation for laserplasna arc hybrd welding in different
distances of wo heat sources. The hybiid welding experiments were
conducted and show that the simulation results are well agreed with
the expenmental results. The result proves that the heat transfer
model is more close to physical reality. This paper is instuctive to
research on heat transfer and process about laser-plasma arc hybrid
welding.

Key words:

method; numerical smulation; Al-Li alloy

laser-plasma arc hybrid welding; finite element

Chromium Carbide in situ synthesis by vacuum electron beam
LU Fenggui, LU Binferg, TANG Xinghua YAO Shun (Welding
Engineering Institute,  Shanghai Jisotong Univewsity, Shanghai
200030 China). p34— 36
Abstract:

successfully produced by in situ synthesis technology, which make it

High hardness composite chiomium carbide was

possble to prepare high temperature wear resistance alloy. Chemical
reaction among Cr, Fe and C powder which were mixed and laid on
the metal surface occurred through vacuum eleciron beam rtary
scanning heating. The resultant of reaction at the metal was identi-
fied as Cr/C3 composite by X-ray diffraction. And micrestmucture of
composite shows that there is chromium cabide congregated at the
metal suface. The mechanical properties show that suface hardness
is higher than that of base metal because of chmomium carbide. In
situ synthesis technology was proved to be a good way to realize met-
al surface modification.
Key words:

chromium caibide

vacuum electron beam; in situ syntheds



