%34 %% 10 B’

2013410 A

TRANSACTIONS OF THE CHINA WELDING INSTITUTION

= Vol. 34 No. 10

October 2013

BRI EERARERERZEE ST A X

XNgE, B F,

OB RN R SRS A R A B R PR B A P .
MEGESARA TR HH B, 70 X632 A7 A A A A B 7 Bl e O B S A5 1o g 2 L
Xot 5 A A A AR S A AT T BB BRI T LG A R L 00T T R
KIS BRI X A AR AR GG e A PRI 2. SRR, B4R HH Y 1 AR A R B 28 1k 2 M 7
R RATHY BAERRRY, B RS 0 e R P TRk B

REEIR: il MAARSE DO e BEHE

XEHS: 0253 -360X(2013) 10 - 0083 -04

HESES: TCH4 SMERFRIRED: A

0

il

LS R AP A SR R ) 20 32 L o TR R R
AR S P A AR R R R A S A
PERIREEAL | T TAERREEE S, 2% 7 A R JE A
(RS L T B 22 4B AT, RSB A R
s TR TR A A 5 A T I T o SR P O
H I DCVB T A 0 e PR 4 A R, O B LA
X T & i A T AR B R R R D
W BRILZ AN, 20 S0 TR 1% 55
HERAE R BRI, BRI L o TR
PGSR B R MOR S T R TP IR 7E
SR b T E SRR A B B A 11 22 A M VA R AT
TR T R B 2 vk R B TR
FELAE A6 5 R IR R A L L S B 1
S, X R AR A S R R AT T B2 AT T Y
W5t

S 3o 037 B0 2k I, B T AR R 4
TV AR |2 AR 2R A, A A o B
U T A XA PR R AT TS , R B A5 4
AR AN . o AT A 4 A 2 b K
P A 2 U 0 B T S gl HG e 4 e Sk A
PR (57t BAS L 170 B, 75 S B 2R A 110 B2 R 36 47
TIFFE L 317 A T A R 7 Bt o o 5 45 ) 2 2 P
SN R R H — b X A7 A5 5 Bk 7 2 A ek A3 W7 1
Ik X LAJE LT 2 A A SRR e B

ks A #A: 2012 -07 - 16
EEWA: WiLA B ORI R GRS H (20110106) ; Bk 2
25 ATV B £ 151 ( 201210019)

HikAE,
(BT MR, B4 310020)

BB %

1R 5 R

B X FRL G B 7 Y S SUI 22 R L AR P TR P A
RO P AR R B, AR s T A R
AR AT T B L0 1 1.

1.1 AR A%

7 3 B H AR TML 23 @] ) DRA-B0A
AR SR FR L ) BE1203CB & BE1202BA 7 iy
A5 R, I TR AL A 1 R, vk R, 7ESR
FHSHLIG DL, Se b B AR B, S8 I BB 7, (45
TASTE Fi ity , 000 i AR N AR R %07 T LA
BETFEFZBNZEAR AN, IE &4
HE X A A I e A R R g

W KRR BRI R AL B A E 1, R 2 PR

DA Bem__

B7 g

16

(a) S-A48 LW

(=]
N
B g
B4 W} B6
B2

(b) & BN A

B1 MRFE(mm)

Fig. 1 Schematic of stress test
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Table 1 Test results of simple arranged stress test
s BLANEN ) o, /MPa Bl BRI T 0y /MPa B2 NI S) 0, /MPa B2 3R[E ) 0y /MPa )% iAS i 6/mm
1 -88 28.0 -50 16.0 13
2 -52 14.0 -31 6.4 7
3 -58 3.5 -34 7.2 5
4 -60 16.0 -36 9.0 8
5 -46 9.4 -28 7.4 5
6 -76 21.0 -51 13.0 10
7 -41 10.0 -34 8.2 12
8 -21 4.2 -17 3.0 7
9 -63 19.0 -47 14.0 5
10 -92 32.0 -67 21.0 13
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Fig. 2 Filled weld appearance
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Fig. 3 Von-mises equivalent stress distribution
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Table 2 Equivalent stress comparison between simulation

result and experiment

BUEI RS BB %

I,
magrs i o /MPa o INPa E(%)
Bl 85.4 79.6 6.8
R pIE=
B2 47.0 4.2 6.0
Bl 51.0 47.8 6.3
BRI
B2 30.6 29.1 4.9
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Fig. 4 Different structured model of weld( mm)
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Table 3 Stress value of different weld structures

gt B BRAEL SR BT ARVRIR
JERIJ) BRARNL T N 7J Ml iR
o../MPa o /MPa o, /MPa o, /MPa
g% 250 42.6 292.6 304.8 A&
= 177 42.6 219.6 304.8 A%
FrifEgEHe 208 42.6 250.6 304.8 4%
ERIBERG 250 42.6 292.6 304.8 4%
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show that the analysis result is closer to the actual situation by
considering the phase transition on the thermal expansion coeffi—
cient.

Key words:  dual-phase steel; phase transition; numeri—

cal simulation; stress fields; deformation

Effect of maximum loading on cycling mechanics behavior of
micro-soldered joints by nanoindentation method WANG
Lifeng, LU Ye, DAI Hongbin, ZHANG Pule ( College of Materi—
al Science and Engineering, Harbin University of Science and
Technology, Harbin 150040, China) . pp 75 -78

Abstract:

dentation method, the effects of maximum load on cycling me—

Through the cyclic load-unload test of nano-in—

chanics behavior for two kinds micro-solder joints of Sn-3. 0Ag—
0.5Cu/Cu and Sn-0.3Ag-0. 7Cu/Cu were investigated. The re—
sults indicated that the cycling F-h curves that before closed
showed a hysteresis loop. The area of hysteresis loop and inden—
tation residual depth of micro—soldered joints increased with the
increase of the maximum load. The cumulative damage of micro—
soldered joints increased. When the maximum load was given,
the area of hysteresis loop and increments of residual indentation
depth decreased gradually with the loading time increasing. In-
dentation creep C of micro-soldered joints decreased with the in—
crease of the maximum load. At the same time, indentation
creep C of micro=soldered joints sharply decreased at first and
then plateaued with the loading time increasing. Indentation
creep C of Sn3. 0AgH. 5Cu/Cu micro-soldered joint was less
than that of Sn-0.3Ag-0. 7Cu/Cu micro-soldered joint.

Key words:

nano-indentation method; micro-soldered

joint; cycle load-unload; creep

An inverse analysis method to estimate inherent deformation
in T-fillet welded joints LIANG Wei, Murakawa Hidekazu
(1. College of Mechatronics & Automotive Engineering,
Chongqing Jiaotong University, Chongqing 400074, China; 2.
Joining and Welding Research Institute, Osaka University, Osa—
ka 567-0047, Japan) . pp 79 —-82

Abstract:  The prediction method based on inherent strain
theory has been regarded as an effective way to estimate welding
deformation for large and complex structures. However, when
this method is used to simulate welding deformation in a large or
complex structure, the values of inherent deformations in each
typical joint must be known beforehand. In the present study,
based on the combination of experiental mensurement and numer—
ical simulation, a new inverse analysis method was proposed to
obtain the inherent deformations for T-fillet welded joints. By u—
sing the inherent deformation obtained by the proposed method,
the welding distortion in a low carbon steel T5oint was predicted
by means of a forward elastic finite analysis based on inherent
strain theory. Through comparing the simulated results and the
measured data, the prediction accuray and effectiveness of the
inverse analysis method were verifed.

Key words: inherent strain finite element method; weld-

ing distortion; inherent deformation; inverse analysis

Study on security analysis method for tube filled weld on
power boiler set box LIU Fujun, TANG Ping, LING Zhan—
gwei, XIA Junfang ( Zhejiang Provincial Special Equipment In—

spection and Research Institute, Hangzhou 310020, China) . pp
83 -86
Abstract:

on power boiler set box, which usually causes pipe leakage. In

Crack defect is often found in tube filled weld

order to avoid this defect, numerical simulation of the tube filled
weld was carried out. In this paper, causes of crack were dis—
cussed and the influence of the incomplete fusion defection was
studied. Then the validity of security analysis method for tube
filled weld was proved, and the scientific basis was provided for
the overhaul of the power station.

Key words: power boiler; fillet weld; stress test; defects

assessment; numerical simulation

Effect of Al on properties of Zn-Al filler metal brazing 2A01
Al-alloy ZHANG Man'?, WANG Pengfei', ZHANG Lin—
cai' , XU Hongbin' (1. Department of Mechanical Engineering,
Huaiyin Institute of Technology, Huai”an 223003, China; 2.
Jiangsu Provincial Key Laboratory for Interventional Medical De—
vices, Huailyin Institute of Technology, Huai”an 223003, Chi-
na) . pp 87 =90

Abstract:  Effects of Al on the spreadability of Zn-Al filler
metal on 2A01 Al-alloy surface were investigated. The strength
and microstructure of the brazed joints have been studied. The
results indicate that spreadability is improved with the increase of
Al content in the filler metal. When the content of Al is 12% ,
the filler metal gets the best spreadability on 2A01 Al-alloy sur—
face. However, the spreadability decreases when the content of
Al exceeds 12% . When the content of Al is in the range of 8%
~15% , the spreadability of filler metals is excellent. Further—
more, the mechanical property test of brazed butt5oint results in—
dicate that the strength of 2A01 Al-alloy butt joint is improved
with the increase of the content of Al in the filler metal. The
highest strength of the brazed joint is obtained when the content
of Al is about 8% . However, when the content of Al exceeds
8% , the dentritic eutectoid structure becomes large in the bra—
zing seam. Stress concentration emerges between large dendritic
eutectoid structure and its surrounding structure. The strength of
the brazed joint decreases gradually. The optimum content pos—
sessing best comprehensive properties is 92Zn-8Al filler metal.
Zn-Al filler metal; 2A01 Al-alloy; brazing;
spreadability; mechanical property

Key words:

Reliability analysis of plastic ball grid array double-bump
lead-free solder joint under thermal cycle WEI Hegeng',
HUANG Chunyue', LIANG Ying®, LI Tianming’, WU Song',
GUO Guangkuo'( 1. School of Electro-Mechanical Engineering,
Guilin University of Electronic Technology, Guilin 541004, Chi-
na; 2. Department of Electronic Engineering, Chengdu Aeronau—
tic Vocational and Technical College, Chengdu 610021, China;
3. Department of Automobile and Power Engineering, Guilin U-
niversity of Aerospace Technology, Guilin 541004, China) . pp
91 -94

Abstract:  The plastic ball grid array ( PBGA) double—
bump lead-ree solder joint stress and strain distribution under
the thermal cyclic loading was analyzed based on the stress-strain
finite element analysis model, and then the thermal fatigue life
was calculated. The impacts of solder joint height, solder joint

maximum radial size on fatigue life were also studied. The results



