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Table 1 Sizes of different types devices
C(mm>X mm>X mm) b hom d lnm 7 nm
TQFP64 X TX 1 0.15 0.4 0.562'5
VQFP&4 10X 10X 1. 4 0.2 0.5 0.7625
SQFP&4 12X 12X 1. 4 0.3 0.6 0.7625 5
Fig. 2 Meshed model of soldered joints
2
Table 2 Sizes of devices 1.2
QFP
C(mmX mmX mm) b hom d lmm i bm , ,
QFP32 TXTX 1. 45 0.4 0.8 0.8 , 3 .
QFP44 10X 10X 2. 15 0.35 0.8 115 ,
QFP64 14X 14X 2.7 0.35 0.8 1.425 SnPb ,  Anand ,
QFPI00 20X 14X 2.45 0.3 0.5 L3 4"
3
Table 3 Natural parameters of elastic materials
b b b
’ ) E GPa Y a; 1076-C71)
| ’ ) 12.513 0.25 15
s Visco
) ) 117 0.30 16.6
Solid107, Solid45 .
Sn63Ph37 33.58 0.40 25
b
(46 FR—4 11 0.28 15
° b
4 Sn63Pb37 Anand
Table 4 Material parameters in viscoplastic Anand equation for Sn63Pb37 solder
Ak RIGK eml™  0f(Jemol ™ m S/MPa n ho MPa a Sy MPa
6 20 8.314 54258 0.27 36. 86 0. 022 60 599 1.781 1 3.1522
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Fig. 3 Loading specification of temperature cycles
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results with material coupling of Q235— Q235 indicate that the temr
perature distribution on the friction suface has a tendency to rse
gradually from the inside to outside on radial direction during welding
pocess while the contact pressure distibution decreases gradually.
With the increase of wtary speed the temperature is remarkably in-
creased while the material doesn’ t illustrate obvious plastic defoma-
tion, but the effect is relatively weak with the increase of tempera-
ture. When material in the contact zone illustraies plastic strain at
high temperatures increasing axial force is more effective for in
creasing temperature and inducing large deformation.

Key words:  friction hydwo pillar processing; friction stitch
welding; finite element method; themal-mechanically coupled anal

ysis

Mechanical properties and welding parameters window of fric-
WANG Wei SHI Qingyw II Ting LI
Hongke (Advanced Materials Processing Technology, Ministy of
Education, Tsnghua Univemsity, Beijing 100084 China). p77— 80

Abstract;

tion stir welding

Friction stir welding parameters play an important
wle of figuration and mechanical properties of welded joint. In this
study, the 3 mm plate of 2024 aluminum alloy was selected as base
metal. By operating a great deal of butt welding expedments the
quality of welded joint under various parameters was tested. Further-
more, the welding parameters window was established. In the pa-
rameter of rotation speed 375— 475 r/min and welding speed 150—
235 mm /min  the tensile strength of welded joint can be higher than
80% of the one of base metal. By analyzing the tensile fracture, at
the upper district of joint the material had good plastic aspect
while the lower district was worse than the upper one. The joint
showed distinct layers along the depth.

Key words:

cal property; welding parameters window; fracture

friction stir welding; aluminum alloy; mechan-

Technological effect on bead characteristics of homemade thick
plate welded by high power laser with filler wire TANG
Zhuo, ZHAO Lianglei; CAI Yan, WU Yixiong (School of Matenials
Science & Engineering Shanghai Jiaotong Universty, Shanghai
200240 China). p81— 84, 88

Abstract:

ing process become one of the most promising and efficient welding

The high power density of laser makes laser weld-

method. The high power laser welding with filler wire of 10 mm and
12 mm thick plates was studied, and the plasma behavior was ana-
lyzed as well. The resulis showed when the laser power is over 13
kW, the penetration curve becomes gentler and the gradient declines
obviously. However, in regard to the fully-penetrated seam, it could
not fully demonstrate the effects of the welding parameters on the
cross-section only with width and penetrations of the weld bead. The
cross-section of fully-penetrated bead appears to be a Y shape. And
this kind of Y shape is further designed to be a combination with an
inverted trapezoid on the top and a rectangle below. In this way
wire feeding rate and gap are varied in order to study their effects on
the Y shape bead dimensions while laser power and welding speed
keeping constant. In addition, the influence of plasma of the protec

tive gas was studied.

Key words:  homemade thick plate; high power laser; laser

welding with fillet wire; weld appearance

Effect of leads pitch on soldered joint reliability of QFP device
with finite element analysis SHENG Zhong, XUE Songbai
ZHANG Liang GAO Lili (College of Materials Science and Techn-
ology, Nanjing University of Aemnautics and Astronautics Nanjing
210016 China). p85— 88

Abstract
sidual stress in oldered joints of QFP device with the same distance

Finite element method was used to simulate the re-
and number of leads respectively. The results indicated that the
stress concentration areas in soldered joint locate at the heel and toe
of the soldered joint, aswell as at the area between the lead and the
soldered joint; the largest value of the stress was in the heel of the
soldered joints, which would be the weakest area of the joints.
Through the comparison of these results especially the analysis of
stress curves, it was shown that stress increased pedodically due to
the accumulation of residual stress. In the QFP device with the same
number of lead the stress was increasing in the order: TQFP64<Z
VQFP64Z SQFP64. In the QFP devices with the same distance of
leads, the increasing of stresswas in the order; QFP64Z QFP44<C
QFP32. Comparing with QFP100 at the same time, it was shown that
the soldered joint reliability of high density fine pitch device is more
qualified.

Key words:
of lead; number of lead

finite element method; residual stress; distance

Investigation on process optimization of Cu/Ti electron beam
welding LU Wei CHEN Guoqing ZHANG Binggang, FENG
Jicai (State Key Laboratory of Advanced Welding Production Technolo-
gys Harbin Inditute of Techrology, Hatbin 150001, China). p89—R2
Abstract
the structure of joints were studied. The melting quantity of Cu alloy

QCr0. 8/TC4 electron beam welding process and

was lower due to its high themal conductivity; moreover, there were
lots of brttle intemetallic compounds in the weld so the tensile
strength of the joint was low. The noncentered election beam weld-
ing was used to improve the tensle strength of Cu ITi joints. It was
indicated that the tensile strength was increasing as the lateral devia-
tion quantity increasing and the maximum value, 270. 5 MPa was
obtained when the lateral deviation quantity was 0. 8 mm. The frac-
ture occurred near TC4 side, and it was quasi-cleavage crack. The
weld was consisted of fusion zone and reaction layer near TC4 side.
The fusion zone was mainly consisted of Cu-based solid slution with
lower hardness than TC4. In the reaction layer, the component tran-
sition was obvious, and there were lots of intermetallic compounds.
The thickness of the reaction layer was changed as the process pa-
rameter being varied which influenced the mechanical properties of
the joint.

Key words: QC10. 8 adloy; TC4 dloy; electron beam weld-

ing; process optimization

Microstructures and properties in simulated heat affected zone
of copper bearing age hardening steel U Wenyan"?,
WANG Lai', TIU Jibin’, ZHANG Yunyan’, II Pinghe’, YUAN



