A2,

(20042025)

£30% % 1# BB ¥ #H Vol. 30 No.1
2009 F 1 A TRANSACTIONS OF THE CHINA WELDING INSTITUTION January 2009
XNBEFE, 7O, IFR, ABRM, R4E
(1. s 110023;
2. s 110142)
160 A 3 A
H 140A 1 Aa CI‘7 C3
1) CI'7C3 )
. TG290 . A . 0253—360X(2009)0 I— 0017— 04 x| B E
0o F = 1 Rk 77
100 nimmX 80 mmX 12 mm  20G
. . y . y 1 2.
1 ( . Y0
resr Table 1 Chemical composition of Co-based alloy powder
C Si B Cr Fe w Co
0. 87 2.6 0.8 2727 3.4 5.37
' ’ 2 ( )
Table 2 Chemical composttion of Ni-based aloy powder
’ C Si B Cr Fe Ni
0.77 4.0 3.24 16.3 12.3
(4 12 mm
(13 2 ’ 3 -
: 4 mm, .
200 mm 3
HRC — 150
' 50 mmX 27 mmX 11 mm ,
: 08— 01— 12 ; OLMPUS BX —6



P S S ¢ %30 %

18 &
3
Table 3 Welding parameters
P kw U N /A Ul D hm v/Canemin™") FIC emin™H wlm 7t fmm
50 90 100 ~ 200 30 32 4~6 45 2.2 4
N D ]'17—777 - 77[:]’6()A
2 R R KT Lo}
=L
§ 09 |
2.1 2 osf
B }
1 2 - 0.7
0.6 |
3 R R I R R
ﬁtj]lﬁfﬁt In//\
44 | 3
a2t =160 A Fig 3 Variation of wearing extent with magnetic current for
& 40f Cobased alloy
£ 38t
w36
B gt
32 - 1.2}4 —m— |-
— a— I=140 A
30 F . ) ) ) ) o 10
0 1 2 3 4 5 6 £ o8}
k37 L I T/ A 4 sl
§ (7Y B N
1 02F
Fig. 1 Variation of hardness with magnetic current for Co- 0.0 . 1 L g .
o 1 2 3 4 5 6 7 8
based alloy REF LI To/A
4
=140 A Fig 4 Variation of wearing extent with magnetic current for
g . Ni based alloy
-
.
®
b b
b M
[5
6 7 ’ .
&3 LI L/ A ,
b M
2 b b
Fig. 2 Varation of hardness with magnetic curent for N- . 140 A,
based alloy 1A
b
b b ’
160 A, 3A , ,
’ ’ b 9
( CI'7C39 ’ ’



ANRE, % £ BEAEL6FBTICER EAL S B4k 19

%15
[6]
2.2
5 :
2.3.5A
3A :
[7]9 ’
5 . SA
L8]

a=4x DT,/ k3 X[ YN+ M)/ LA X 1/G,

:T;'l ;Y
;>\T9 >\)K
s L ; O .
(B) ,
, G)H
’ o ’
6 140 A
1A s
( « ”)

O’ 1’

(a) I = 0 A BHHERR 2 M) B fMA N

(b) I =1 A B4R () BIEAR

(c) Ig =2 A BHESRZ ) B MR

(D

(d) Ig =3 A BHERE M BMAR

(e) Iy =5 A BHEARZ 0 B M S
5 160 A

Fig 5 Microstructures of oveday deposit at 160 A for Co-
based alloy



20

%30 %

Fig. 6 Exterior microstructures of overlay deposit at 140 A for

A,

6 140 A

Ni-based alloy

(D

@) ,

160 A, 3 A;

(3)

s . CoCrW

140 A

1

[J. , 2004 33(1D. 1199— 1202.
HouQingyus Gao Jiasheng. The research of the microstructure of the
Co-Cr-W alloy plasma surfacing[ J] . Rare Metal Materials and Engi-
neering, 2004, 33(11). 1199—1202.

s . [J.

, 2002 23(2). 40—43.
Si Songhua He Yizhu. Study on microstiuctures and comosionwear
performance of plasma surfacing alloy deposity J| . Transactions of the
China Welding Institution, 2002, 23(2). 40—43.
Gatto As Bassoli E; Fomari M. Plasma trandened arc deposition of
powdered high performances alloys; process parameters optimis-action
as a function of alloy and geometrical configuration| J] . Swrface and
Coatings Technology, 2004, 187. 265— 271.
M A, P.Y.
[M]. s . : , 1988.
[J. , 2005(4): 53—55.

Liu Zhengjun, Cheng Jiangbo Su Yunhai et al. Effect of electro-
magnetic sirring on morphology of hard phase and property in weld
metal overlay[J] . Hot Working Technology, 2005(4): 53— 55.

, . s [Jl-

, 2000012): 2—5.
Wang Xiaodong, Zhao Xun, LiTingju, ef al. Research and devebp-
ment of magnetic force agitation| J] . Materials Science and Technolo-
gy 2000(12): 2—5.
. .

2001, 2(5): 73— 75.
Liu Zhengjun. The effect of magnetic field on wear resistibility of
remelted hyer[ J] . Transactions of the China Welding Institution,
2001, 2(5): 73— 175.
Hule DT J. Interface stability during the solidifi cation of a simed hi-
nary- alloy meli[ R . Crystal Growth, 1969.

, 1962 s s

0

Email. liuhengjunl 962 @163. om



2008, Vol. 30, No. 1

TRANSACTIONS OF THE CHINA WEIDING INSTITHTION I

MAIN TOPICS, ABSTRACTS &KEY WORDS

Study of repair welding technology of friction stir welding de-
fects  LIU Huijie', ZHANG Huijie', HUANG Yongxian', GUO
Yongliang®( 1. State Key Laboraiory of Advanced Welding Produc-
tion Technology, Haibin Institute of Technology, Harbin 150001,
China; 2. Analyzing and Testing center, Harbin Institute of Techn
ology, Harbin 150001, China). pl— 4

Abstract: Welding defects can be also formed during friction
stir welding under improper welding technology conditions, and the
friction stir welding defects such as groove, void and kissing bond
significantly influence the mechanical properties of joints. Friction
stir welding process is utilized to repair these defects, and the focus
is placed on the weld moiphology and mechanical properties of the
repaired joints. The experimental results indicated that the friction
stir welding process can remove the above-mentioned welding de-
fects and the repaired joints have good weld morphology and excel
lent mechanical properties when optimum repair pamameters are
used. The fracture analysis showed that the repaired joints are rup-
tured on the retreating side of the weld in the tensile test, and the
fracture surfaces are charactenzed by the clear plastic deformation
dimples.

Key words:  friction stir welding; welding defect; repair

welding; weld morphology; mechanical property

Effects of different fluxes on the characteristics of Sn-Zn solders

WANG Hui, XUE Songbai, CHEN Wenxue, WANG Jianxin
(College of Matenals Science and Technologys Nanjing Univesity of
Aemwnautics and Astronautics Nanjing 211100 China) . p5—8

Abstract  The wetting chamcteristics of SmrZn solders with
three different types of flux were researched by wetting balance meth-
od. Results indicated that Sn-Zn solders exhibited excellent wettabil
ity using ZnClL,-NH, Cl flux. Additionally, the spreading of Sn-%n
solder on Cu substrate with different types of flux was investigated
and the characteristics of the intermetallic compounds (IMC) be-
tween the solder and substrate were also analyzed and compared re-
sults showed that a flat IMC layer was present adjacent to the Cu
substrate while a scallop IMC layer was close to the solder. More-
over, the characteristics of IMC and the appearances of soldered
joints varied by using different fluxes. Plenty of ZnO exists on the
surface of Sn-Zn solders thus removing the ZnO is ciitical for the
flux of S-Zn solders.

Key words: lead-free solder; SnZn; flux; wettability
Properties of Sir3. 0Ag-0. SCuxNi lead free solders and solder-

ing joints  WANG Lifeng"> SUN Fenglian’, LU Ye?, SHEN

Xuwei’ (1. State Key Laboratory of Advanced Welding Production
Technology, Harbin Instiute of Technology, Harbin 150001, China;
2. Harbin University of Science and Technology, Harbin 150040,
China). po— 12

Abstract  The influences of the addition Nickel to Snr3.
0Ag-0. 5Cu lead-free solder on the melting point wettability, tensile
properties and the properties of soldering joints were studied. The re-
sults show that the solder alloy exhibited improved wettability with
the addition of small amount of Nickel. The weiting time decreases
gradually and the wetting force increases gradually as Nickel content
is within 0. 03% ~0. 1%. When Nickel content is 0. 05% the wet-
ting time is the shortest. When Nickel content is 0. 1% the wetting
force is the biggest. The solder alloy exhibited very little change on
the melting point. The solder alloy of the addition of Nickel exhibited
impoved elongation percentage and shear strength . When Nickel
content is 0. 1%4, the elongation percentage and shear strength are
the highest. Scanning fracture exhibits obvious ductility characteris-
tic. The suitable of addition to the solder Nickel is within 0. 05% ~
0.1%.

Key words: lead-free solder; wettability; shear strength
Arc sensor seam offset identification system based on LabVIEW
and support vector regression machine ZENG Songsheng,
WANG Guowng SHI Yonghuas, HUANG Guoxing (South China
Univemsity of Technology, School of Mechanics and Automotive Engi-
neening, Guangzhou 510640, China). pl13— 16

Abstract  The new welding seam offset identification sy stem
of arc sensor was developed with the virtual instument LabVIEW in
this paper. The data detection, wavelet filtering, data nomalizing,
vertical mean filtering and horizontal dimensionality reduction were
depicted based on LabVIEW. The basic principle of the support vec-
tor regresson machine and data-dependent kernel function was intro-
duced. The algorithm realization of the support vector regression ma-
chine with Matlab was proposed. The desgn method and the contol
flowchart of the seam offset identification sfiware were proposed us-
ing [abVIEW and Matlab. The experiment results confimed that the
way was feasible, the identification precision could meet the actual
application in the seam tracking system.

Key words:  [abVIEW; support vector regression machine;
Matlab; offset identification

Microstructure and wear resistance of metalbased ceramics
composite coating deposited by plasma arc surfacing v
Zhengjun', ZONG Lin"?, SUN Jinggang', CI Honggang', SONG
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Xingkui' ( 1. Schodl of Material Science and Engineering Shenyang
Univemity of Technology, Shenyang 110023 China; 2. School of
Mechanical Engineering, Shenyang Institute of Chemical Technolo-
gy» Shenyang 110142, China). p17— 20

Abstract:  longitudinal magnetic field was applied on plasma
arc sufacing Co-based and Nr-based alloys. Hardness wearing and
mi crostructures of the wo ceramics composite surfacing deposit were
tested in this paper. The surfacing deposit of introducing the longitu
dinnal magnetic field shows higher properties than the surfacing de-
posit without magnetic field. The properties of surfacing deposit are
optimal when sufacing current is 160A and magnetic field cuwent is
3A for Co-based alloy, the effect of grain refining for sufacing mi-
crostructure is most obvious at this time; the optimal surfacing and
magnetic field currents for Ni-based alloy are 160A and 3A, and the
number of hexagon ceramics hard phases of Cr;C; section is most
and evenly distibuted. It shows that the longitudinal parallel direc-
tion of hard phases are consistent so the hardness and wearng resis
tance are best. With the increasing of magnetic field current, the
popetties of surfacing depost declined because electromagnetic
damping play a doninant wle.

Key words: plasma arc surfacing; ceramics composite; mi-

crostructure; wear resistance

Investigation on the local mechanical properties of the automo-
bile aluminium alloy welded joint WANG Zhicheng, QIAO
Jisen. CHEN Jianhong, ZHU Tiang (Lanzhou University of Technol
ogy, State Key Laboratory of Gansu New Nonrferrous Metal Materi-
als Tanzhou 730050, China).p21— 24

Abstract; Because the micwo structures and mechanical
popetties were nonuniform in the aluminium alloy welded joint, it
was necessary that the local mechanical properties was measured ac-
curately for the assessment of the mechanical properties of whole
welded joint and the improvement of the welded techrique. In this
paper; the micro structures and hardness of the automobile 5052 alu-
minium aloy were analyzed at the same time, the small ball punch
test was put forward to investigate the local mechanical properties of
material which combined with a revised FEM algorithm with
ABAQUS computer code. The constitutive properties of the local ma-
terial was indirectly obtained by the numerncal model which was a
special revised iterative process and worked out the te straim stress
curves for an unknown material. The process accuracy was validated
by the uniaxial tension test. The results show that the distribution
character of its curve was similar with that of the welded joint hard-
ness distribution, and the worst local mechanical properties of alumi-
nium alloy welded joint was located around the fusion line.

Key words:

punch; finite element

welded joint; mechanical properties; small ball

Simulation of the microstructure evolution of welding grain

growth in heat affected zone LI Yubinn MENG Dagiao, LIU

Kezhao, XIE Zhigiang (China Academy of Engineering physcs P.
0. Box 919, Mianyang 621900 China). p25— 28, 32

Abstract  Based on the two factors of energy and curvature,
a 2 dimension cellular automata model for smulating grain nomal
growth was proposed. The model can reflect some important phy scal
phenomena on grain nomal growth, including the relation of grain
growth velocity to temperaiure and curvature and time invanance of
grain size distribution. At the same time, a transition rule of cellular
automata time (fcxs) to real time was put forward. Energy-curvature
dwove cellular automata modeling nomal grain growth in welding
heat affected zone is accomplished in real time. The simulation re-
sults comrespond well with the mle of gmin distribution in welding
heat-affected zone.

Key words:  cellular automata; grain growth; heat-affected

zone

Local dry automatic underwater welding of 304 stainless steel
ZHU Jide"?, JIAO Xiangdong’, ZHOU Canfeng, SHEN
Qiuping’, YU Yan’, Gao Hui', DONG Jihorg' (1. College of Me-
chanical and Electrical Engineering, Beijing Univerdty of Chemical
Technology: Beijing 100029, China; 2. Opto-mechatronics Equip-
ment Technology Beijing Area Major Laboratory, Beijing Institute of
Beijing 102600, China; 3. Shangha
Nuclear Engineering Research & Design Institute, Shanghai 200233
China). p29— 32
Abstract

tant techniques for its economy and flexibleness. Based on the devel-

Petrochemical Technology,

Local diy underwater welding is one of the impor-

opment of local diy automatic underwater welding system  the elec-
trical parameters of welding in air.5 meters and 15 meters under wa-
ter are obtained and analyzed by using HANNOVER analysator. The
results show that the welding test system can carty out local dry auto-
matic underwater welding successfully and the metal transfer mode
during underwater welding is relate to welding envirorment, which
povide experimental foardation for analysing and assessing welding
pocedure and welding quality of local diy automatic undewater
welding.

Key words:

or; metal transfer

local dry automatic welding; hannover analysat-

Robotic underwater weld seam tracking based on visual sensor

XIAO Xinyuan SHI Yonghua WANG Guorong Ii Hexi
(School of Mechanical Engineering, South China Univesity of Tech-
nology, Guangzhou 510641, China). p33—36

Abstract  According to the special requirements of underwa-
ter automatic welding under environment of vision a robotic under-
water visual weld seam tracking system is developed. As underwater
weld seam images are serous interference and fuzzy, wavelet trans-
form techmlogy is used to remove arc. splashing interference noise.

An improved fuzzy enhancement image processing algorithm is adopt-

ed to improve the efficiency of image processing and obtain clear



