Ho8% F11H S - Vol. 28 No. 11
2007 £ 11 A TRANSACTIONS OF THE CHINA WELDING INSTITUTION November 2007
Ce Sn—Cu—Ni
2 B y A _SE > 2 ~ 2
i_ﬁﬁ-—:r_l’ Eﬁ‘b&#g*él9 i{étF]’ }f’ﬁ—‘L;;;' ’ ﬁﬁii{i
(1. , 210016; 2. , 215513)
Ce Snm—Cu—Ni
o ] Ce ’
) CE 0 05% ) o Sl’l
—Cu—Ni Ce: .
. Ce 0. 05% , . Ce
0. 05% Ce s Sn—Cu— Ni s
: Sm— Cu—Ni—Ce ; ; H H
: TG454 : A : 0253—360X(2007) 11— 073— 05 & -F
O E %‘ Cll s
. Wu ] Sn—Cu
Sn—Pb , La—Ce ’
Pb
, , Sn—Cu
WEEE )
ROHS ’
, Sn—Cu Sn—Ag—Cu
, 21 R Sn—Cu
Sn—Pb , , Sn— Cu Sn—
Ag—Cu . Sn—Cu— Ni
. Sn*Pb Cey Ce
Sn , Ag; Bi, Sn—Cu—Ni
ZI], Cu In ’ ’ Sn—Cu
. Sn—Cu
: ; 1 K 1%
4 Sn— Cu
Sn—Cu—Ni , Ni 1.1
1) 1 ""5 19
’ Sn, Sn— N1 , Cu ,Cu—Ce
[13 2 s . 1
: 2007— 08— 10 b4 A1203 . 550 C
. 2006 « (06-E-020) , , 60 min,



74 D #H %29 &
, 1.3
KCIH-LiCl 2 RILERRAH
2.1 Ce
1 ( s 1 Ce Sn
Table 1 Composttion of solder alloys —Cu—Ni . 1
1 2 3 4 5 s Ce ,
Ce 0 0.0 0.050 0.070  0.100 s Ce 0.05%
Ce 0 0.027 0.049 0.068  0.105 , Ce
Cu 0. 500; Ni 0. 050; Sn° 0.1% Sn—
Cu—Ni , Sn— Cu—Ni—0. 05Ce
1.2
GBIT 11364 — 1989
» 74
40 mmX 40 mm< 0.5 mm .
. 0.2g +1%, 5 2 /
, ZnCla + NH.Cl ;% ) g
B
’ ¥ 6|
> AUTOCAD
5 ’ 66 60 oz 004 006 008 0.10
1.3 CetR T (AR, %)
(1) 32 QFP
(QFP32); (2) 0805 ;(3) FR—4 1 Ce Sn— Cu— Ni— Ce
s AulNi [Cu; 4) Sn—Cu—Ni—Ce Fig 1 Spreading area of Sn-Cu N-Ce solders bearing differ-
, 1; (5) Rosin Free 800 ent content of Ce
Rosin Free 800 s
Sn—Cu—Ni—Ce s
. HI —9%0 : ,
QFP32 0805
: : RHESCA STR — , Co
1000 , ,
, €GJB 5484 — i X
96 »  2011A ,
20194 : ) ,
@ ’
( ) , Ce )
( )
1.4
, 200~1 000 2.2 QFP
, . 4% STR — 1000
HNO; , XJP —300 QFP , s




%11 #H 55, %, B £ 0F Ce X Sn—Cu—Ni J0 45 57 B8 B 88 BB B 1% MERE B9 R 7 75
2 QFP32
Table 2 Pul forces of soldered joints of QFP
FiIN
1 2 3 4 5 6 7 8
1 18 44 17. &4 19. 07 18.14 19.16 18. 05 18. 57 18.60 18. 48
2 19.76 19. 70 19. 18 19.42 20.27 19. 24 19.97 20.15 19.71
3 21.04 2.49 20.95 21.55 22.29 2. 55 2.53 21.43 21. 60
4 20. 58 21. 17 21. 03 20.71 21.28 21. 85 21. 01 20.63 21.03
5 20.13 20. 03 20. 75 20.37 20.52 20. 84 19. 86 19.72 20.28
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Table 3 Shear forces of redangular chip component joints
F,IN
1 2 3 4 5 6 7 8
1 64.13 61. 87 63.27 64.63 62. 68 63. 55 3.9 63.20 63. 40
2 65.75 6. 06 65. 87 64.60 65. 37 65. 81 66. 40 64.77 65.58
3 66.12 . 65 66. 05 65.25 66. 48 67.28 67. 3% 66.66 66. 48
4 65.78 64. 4 66. 01 65.71 65. 30 65. 60 65. 07 65.29 65. 40
5 64. 40 63. 04 63.93 63.63 63. 41 64.22 64. % 64.31 63.99
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welding was smaller than that of weld for MAG welding, and the
strength of hybrid welded joint was higher than that of MAG welded
joink and hybrd welded joint rupture was ductile mpture.

Key words:

welding; arc atiraction and contraction; micrstucture; ductile pture

low-power pulsed YAG laser; laser-arc hybnd

Effects of Ce on spreadability of Sn— Cu— Ni lead free sdder
and mechanical properties of soldered joints SHI Yiping',
XUE Songbai', WANG Jianxin', GU Liyong?, GU Wenhua® (1.
College of Materials Science and Technology, Nanjing Univesity of
Aewnautics and Astronautics Nanjing 210016, China; 2. Chang-
shu Huayin Filler Metals Co. ltd., Changshu 215513 Jiangsw
China). p73— 77

Abstract:  Hfects of rare earth Ce on spreadability of Sn— Cu
— Ni solder on copper; mechanical properties of soldered joints and
the micwstructure of Sm— Cu— Ni— Ce solder were investigated re-
spectively. The results indicate that with the increase of the content
of Ce added to the Sn— Cu— Ni solder; the spreading area of Sn—
Cu— Ni— Ce solder on copper was enlarged. When the content of
Ceis aboutQ.05%, the spreading area is the largest and the micro-
structure of Sn— Cu— Ni solder is fine and uniform and the me-
chanical properties of sldered joints are improved observably. Ex-
perimental resulis also show when the content of Ce is over 0. 05%,
the grains of the solder gradually become coarse, the spreadability of
the solder descend and the mechanical poperties of soldered joints
deteriorate as well.

Key words: Sn— Cu— Ni— Ce solder; lead-free solder;

spreadability; mechanical properties; microstiucture

Influence of ultrasonic peening treatment to gray cast iron weld-
YAN keng, NIE jie, YU huaidong XU lv
(Provincial key Lab of Advanced Welding Technology, Jiangsu Uni-

ing cold crack

vemsily of Science and Technology » Zhenjiang 212003, Jiangsu, Chi-
na) . p78— 80, 84

Abstract: To study the influence of ultrasonic peening treat
ment to welding cold crack the tests were conducted on the speci-
mens made of gy cast iron. Research focused on restraint stress
and quenched structure of the three main reasons to induce the weld-
ing cold crack. Test method of cold crack was slit type cracking test.
The test resulis show that by peening the whole weld on the one
hand, the ultrasonic peening treament can reduce the residual stress
at the most degree. That is the residual stress R are—53 and— 57
MPa, R, are— 37 and— 80 MPa on the two specimens weld. On the
other hand  the ultrasonic peening treatment can accelerate to form
the nodular graphite cast iron and eliminate white cast iron, and the
weld is made of nodular graphite cast ion after ultrasonic peening
treatment. The reasonable ultrasonic peening treaiment can absolute-
ly avoid welding cold crack by reduce the resdual stress and
quenched stwcture.

Key words:
welding cold cracking

ultrasonic implement treatment; residual stress;

High-frequency pulse modulated variable polarity welding power

and its arc pressure QIU Ling, FAN Chenglei LIN Sanbao,

YANG Chunli (State Key Laboratory of Advanced Welding Produc-
tion Technology, Haibin Institute of Technology, Harbin 150001,
China). p81— 84
Abstract:
frequency pulse modulation is designed by means of superim posed

A novel variable polarity welding power with high-

creuib  which can produce arc characteristics of high-frequency
pulse welding in vanable polanty welding process. Based on math-
ematic model of arc pressure and process experiment the high-fre-
quency pulsed current can increase arc pressure in alarge scale. In
the same root-mean-square welding current, the arc pressure with
high-frequency (5 kHz) pulsed current increase to 2 times of the
normal tungsten inert-gas welding are, and it helpful for increasing of
arc stiffness and energy density. It also provides theoretical proodf for
further researches on the high-frequency pulse modulated variable
polarity welding.

Key words;

current welding; arc charactenstics; arc pressure

vanable polanty welding; high-frequency pulse

Numerical simulation of creep behavior of SnAgCu CNT lap
shear solder under thermal cycles HAN Yongdian', JING
Hongyang', XU Liamyong's WEI Jun’, WANG Zhongxing’ ( 1.
School of Matenals Science and Engineering Tianjin University,
Tianjin 300072, China; 2. Singapore Institute of Manufacturing
Technology 71 Nanyang Dive 638075, Singapore; 3. Bulter
(Tianjin). in¢ Tianjin 300457, China). p85— 88, 92

Abstract
CNT lap shear solder was studied under conditions of 125——40 C

Distribution of creep strain and stress of SnAgCu-

by means of finite element method (FEM). The results show that ob-
vious sheaning deformation is found on the lap solder after 4 thermal
cycles then is the visible displacement on the upper and lower sur-
faces. M aximum equivalent creep strain lies in the middle of length
orientation of solder-pad sufaces while minimun strain lies in the
center of solder. FEM resulis coincide well with experiment results.
The cuve of equivalent creep strain and stress versus time in the
node of maximum equivalent creep strain exhibit apparent perodicity
and build-up effect.
Key words;  finite element methods SnAgCu CNT; lap sol-
der; equivalent creep strain
Igniting pattern of plasma-MIG welding Li Deyuan Zhang
Yishun, Dong Xiaogiang (School of Materials Science and Engineer-
ing Shenyang University of Technology, Shenyang 110023, Chi-
na). p89—92
Abstract:

plasma-MIG (metal ineit-gas) dual-arc welding Paschen law was in-

In order to analyze the arc igniting course of the

troduced to calculate the breakdown voltage on the different arc ignit-
ing paths. The effect of disruptive distance and temperature on the
arc ignition was studied. The pattern that the plasma arc ignites by
means of the breakdown path provided by the MIG arc was proved.
It has been shown that the temperature and type of the shield gas
must be taken into account when the lowest breakdown voltage on
different igniting path was compared. Paschen law is suitable for an-
alyzing the effect of these parameters and can be used to predict the

igniting path of the second arc. The method can also be used to other



