B30% £54 7 g ¥ ® Vol. 30 No.5

2009 £ 5 A TRANSACTIONS OF THE CHINA WELDING INSTITUTION May 2009
FER, KR, HEE
( , 330031
: TG409 : A : 0253—360X(2009)05— 0053— 04 & ERN)]
0 = H() = Hy— |Rsinot— e [tana (1)
: Hy s R ;W
Y ;€
1996 ’ ’ ’
’ ’ 1
(
)s
[1—5] e ! o
. =
’ ’ [ ] ]
0 ’ ’ (b) AR E
N I s
0 APt
. . _0> ,//‘l,
|
(c) FFARAE 1 () IFHRE 2
1 B&RmES5 A RINKA X F
1
, Fig. 1 Position of welding torch comparing with weldment
: 2008— 11— 18
863 (27AAOZ2AD; A ’ 4

(2007BG9200) 14



%30 %

54 BB F R
H(t)= Hy— Rsin(wt—+ ) ° sinY — Aetvs
le— Reos(wt +B) ltana @) , )
:B H v Aty
. 9 ? B
60a 60
2 HOR B A AR AE I :
B0 . @
, — _ Rtana 20+ sin20)
=
I(s) = T ®)
G(s)H(s), G(s) b1 = Rsin¥
, ( B 0 ,am
) , —3 ~+3 0.5, 3
L 1-13 , Matlab 3
.V : .
100 =— [ e
e. .
500 +~ |
S
g"; 0+ 3 \ ‘
2 b ':='< ‘
4= Rtana(27r9+51ne) 3) _so}-
P e S
_sogle="_ | 10
. 0 = arcsin (]Te)' 1% 5 *““T“Ts—jﬁﬁ s
W22 DB n, g
H) 3
Fig 3 Relationship between deviation change and real part of
_ Rrn sinfsin Y + Rtan a(20cosB + sin20) characteristic harmonic
| @
by — R cosBsinY — Rtan a Q0sin B+ sinfsin20) b , —n/4~
P1s
5 5 /4, /32, 3 1-17
ar o1 Malab 4
B .
Ocs
B 0, B
B. ,
GS- b
6S9 B b
0= 0,128 5

2
ety ° éiB = G(S) Ay efeo

2
Fig.2 Changing of characteristic harmonic

ety

Fig 4 Relationship between obliquity change and imagnary
part of characteristic harmonic



% 5 # & KN, %, ek il R B AR R Ry B 55
s 0
0 , ,
, , 5 ,  Matlab B 0 ,a1 b
/6, 3  —7n/6 /6, . 6 . B ,
7/ 12, —3 3, 0.5 B w/6 T/ 6 7/ 12, B
. B [m/6.00 ,[0,0.5] 5 . —3 3, 0.5,
. B [m/12m/6] 11 Y w/6.
[—0.5,0] .
0 s 100
50
o
-50
5 0T T 6 8 10 12 14
IREAEKH n,
"
6 B

Fig.6 Relationship between deviation. 8 change and real part

of characteristic hamrmonic

4 6
B
- P S S R OA 44
Yo i 6 8 10121 3 HBER
P 22 RE n,
¥ 2 em : 12
. 1~4 ’ 5 ~8 ’ 9 -
5 B 12
Fig. 5 Relationship between B change and amplitude 1
1
Table 1 Welding parameters
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dong, China). p37— 41

Abstract:  The nanostuctured ZrO; laser glazed coating was
produced with different glazing processing parameters. Experiments
were done to investigate the micmwstructure and properties. The i
vestigation methods include optical and scan electron microscopy
test micwhardness test and themal shock test. In addition, the
change wles of micwstructure and properties were discussed. The
tesults show that the depth width and microhardness of the coating
increase with the laser specific eneigy being increased. Micwstruc-
ture test and themal shock test show that the surface morphology and
themal shock resistance of the coating have relation to the laser spe-
cific energy. When the specific enegy is about 37. 2 J/ nm> the
laser glazed coating exhibits the best thermal shock resistance.

Key words:  nanostmuctured Z10; coating; laser glazing; spe-

cific energy; suface morphology; themmal shock resistance

Analysis on property and microstructure of Mo-Si composite
coating deposited by argon shielded arc on Q235 steel surface
WANG Yorgdong LIU Xingg ZHU Yan MAO Xinyu (Depart

ment of Material Science and Technology, Heilongjiang Institute of
Science and Technology, Harbin 150022, China). p42— 44

Abstract: Metalsilicide composite coating of FeMoSi/ FeizSi
was prepared by in situ synthesis on the surface of Q235 steel by
means of argon arc cladding technique with the pre-alloyed powder of
Mo and Si. The micwostucture and phases of coating were investigat
ed by scanning electron microscope (SEM) and X-ray diffraction
(XRD), meanwhile the microhardness and the wear resistance of
ooating were tested. The results show that the interface between the
coating and substrate has excellent bonding and is free of pores and
cracks. Microstructure of the coating is mainly composed of a-Fe,
primary dendnte FeMoSi and interdenditic FeMoSi/FesSi eutectic
stucture. The microhardness was 3 times higher than that of Q235
steel and the maximum microhardness can reach 1 000 HVO. 2, the
wear tesistance of coating was 11 times higher than that of Q235 steel
substrate.

Key words:

argon arc cladding; composite coating; situ

synthesis; wear resistance

Influence of activating flux on undercut and fatigue property of
welded joints CHAI Guoming ZHANG Hui (National Key
Laboratory for High Energy Density Beam Processing Technology,
Beijing Aeronautical Manufactuing Technology Research Institute,
Beijing 100024 China) . p45—48, 52

Abstract: In activating flux PAW welding, the undercut and
fatigue property were studied. The results show that the increase of
welding speed can improve the welding efficiency, but the undercut
appears The deposited metal in activating flux PAW welding in

creases the arc force strengthens, the arc voltage is higher, the arc

stiff ness strengthens and the arc is much more stable, which would

make the deposited metal flow to the toe zone. The deposited metal
would fill up the toe zone. Compared with the specimen without
activated flux, the fatigue strength of specimen with activating flux
has been increased by 60% at mast. The activating flux can make
the undercut reduce or vanish and make the fatigue property in-
crease.

Key words: activaing flux; undercut; fatigue strength
Molecular dynamics simulation of diffusion behavior between the
interface of Cw Sn CHENG Hongtaos YANG Jianguo, LIU
Xueson; FANG Hongyuan (State Key Laboratory of Advanced
Welding Production Technology,
Harbin 150001, China). p49— 52

Abstract
modified embedded atom method (MEAM) potentials the discussion

Harbin Institute of Technology,
With the molecular dynamics simulations based on

was presented about the diffusion behavior of the interfacial reaction
in the soldering wetting process and the theoretical analyss was
used to explain the soldering diffusion process on the base metal from
the view of atomic scale. The simulation results indicate that, when
the reaction reaches the balance state, the mean square displacement
of the atoms motion varies linearly with the reaction time step, the
diffusion speed of the solder atoms in x direction is equal with that in
the y direction, and both are faster than that in the y direction.
Based on the equation of Einstein the diffusion coefficients of the
solder atoms spread on X, y z directions are 2. 03X 10 % 2.05
X107% 506X 10 " em¥ s respectively. The diffusion coeffi-
cient of z direction is in good agreement with the experiment value,
which agrees with the macroscopic proceeding in the sol dering.

Key words:  wetting; interfacial diffusion; molecular dynam-

ics FEinstein equation

Improvement of characteristic harmonic method in rotational
arc sensor II Zhigang, ZHANG Hua, Gao Yanfeng (Institute

of Mechatronics Engineering, Nanchang University, ~Nanchang
330031, China). p53— 56
Abstract

detect the deviation of wtating arc sensor. Though the mathematical

The characteristic harmonic method was used to

analysis and simulation of arc length model the relationship between
the weld seam deviation, welding torch obliquity, the initial phase
and the phase angle of tracking were studied. The characteristic har-
monic method was improved by the conclusion that the real part and
imaginary part can be used to detect the weld seam deviation and
welding torch inclination respectively. Also, in the case of only
weld seam deviationis detected the use of real part of characteristic
harmonic is better than the amplitude method. The expenment re-
sults show the improved characteristic harmonic method has stonger
anti-interference ability than that of the traditional characteristic har-
monic method.

rotational arc sensor; deviation detection; char-

Key words:
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Intelligent inspection of soldered joint based on artificial neuron
network LU Sherglin', Zhang Xianmin® (1. School of Mechari-
cal Engineeringg Dongguan University of Technologys Dongguan
523106 Guangdong China; 2. School of Mechanical Engineering
South China University of Technology, Guangzhou 510640 China).
p57— 60

Abstract: As electionic components get smaller and the
board densities become more compact; it is necessary for automatic
inspection in electronic manufacturing. The automatic optical inspec-
tion (AOD) system is demanded more precise and intelligent. The
traditional inspection methods require large quantity samples of all
types to train the inspector; or do some complicated setting. To
overcome the disadvantages an intelligent method was proposed.
Firstly, a series of features of soldered joints were defined. Then, an
automatic boundary setting method based on statistic was inttodu ced.
Finally, the neural network was established to classify the soldered
joints. The performance of the method was verified by the expen-
ment.

Key words:

solder joint neural netwoiks; machine vision;

inspection

Application of combined welding heat source in arc welding sim-
GAI Dengyu', CHU Yuanzhao!, 1I Qingfen®, Lili' (1.
Material Science and Chemical Engineering College, Harbin Eng-
neering Univewsity, Habin 150080 China; 2. Machinery and Elec-
trical Colleges Hatbin Engineering University, Haibin 150001, Chi-
na). p6l—64, 68
Abstract;

ulation

Factors of various welding heat sources were ana-
lyzed. It is found that Gaussian heat source and double ellipsoidal
heat source can not indicate welding molten pool exactly in weld sin-
ulation. The combined welding heat source which combined Gaussian
face heat source with double ellipsoidal body heat source was used in
welding simulation. The welding molten pool calculated with the
combined welding heat source consists with practice fusion line. The
temperature field and siress field of stainless steel by arc welding
were simulated with these three kinds of welding heat sources. The
residual stress field simulated using the combined welding heat
source is in good agreement with test and more exactly than those us
ing the other two heat sources.

Key words:

stress

simulation; combined heat source; residual

Microstructure and high temperature abrasion resistance of Ni-
based WC composite layer deposited by plasma arc FU
Wei!, WANG Xibao’ CHEN Guoxi' (1. Baosteel Machinery Plant
Surface Technology Institute, The Sufacing Institute of M achinery
Maintenance Litd., Baosteel, Shanghai 201900, Ching 2. School

of Materials Science and Technology, Tianjin University, Tianjin
300072 China). p65— 68

Abstract:  The Ni-based alloy powder with 60% WC was de-
posited on the suface of 15CMo by plasma arc surfacing. The mi-
cwostiuctures hardness and wear resistance of the layer were ana-
lyzed. The results show that the layer has good external appearance
and the WC particles which maintain its high hardness and exhibit
few refusion distibutes uniformly across the section of the layer. The
layer also has high hardness and wear-resistance at elevated tempera-
ture, which is 5 times than that of 45 nomalized steel.

Key words:

plasma transferred-arc; WC  particle; mi-

crostucture; wear-resistance at elevated temperature

Effect of Ag and Ni on melting temperature and spreadability of
Su-Sb-Cu solder alloy ~ FENG Lifang', YANG Li% YAN Yan-
fu', GUO Xiaoxiao', ZHANG Keke' (1. Henan Key Laboratory of
Advanced Nomferous Metals Henan University of Science and

Technology, Luoyang 471003 Henan, China; 2. College of Electro-
mechanical Technology, Xuzhou Institute of Technology, Xuzhou
221008 Jiangsu, China).p69— 72

Abstract  In order to improve the properties of the S 10Sh-
8Cu solder aloy, two new lead-free solders (Sn-Sh-Cu-Ag and Sn-
Sb-Cu-Ni) were made by adding small amounts of Ag and Ni into
Snr10Sb-8 Cu solder alloy. Results show that the melting tempera-
tures of the Sn-Sh-Cu Ag solder alloys decrease and the spreading
areas increase compared with those of the matrix solders which are
related to the increase of the supetheat degree, the dispersed distri-
bution of SnAg phase with low melting point and the decrease of the
suface tension of the melting solder. The melting temperatures of the
StrSh-Cu-Ni solder alloys decrease and the spreading areas of the
SnSh-Cur Ni solder aloys are slightly less than those of the matix
solders. It is because the viscous and the surface tension of the Sn-
Sb-Cu-Ni melting solder increase and the CugSns is covered by the
polyhedron-shape (Cu Ni) Snswhich is adverse to the spreadability
of the solder by adding small amount of Ni.

Key words:  Sn-Sh-Cu alloy; leadfree solder; melting tem-

perature; spreadability

Numerical simulation on temperature field in on-site induction
brazing of tubes ZHANG Wei, QI Bojin, XU Haiying
(School of Mechanical Engineering and Automation, Beijing Uni-
vemsity of Aeronautics and Astronautics, Beijing 100191, China).
p73— 176

Abstract  Conddering the characteristics of on-site induction
brazing of tubes the FEM model was built. Based on the electro-
magnetic and thermal coupled finite element method the temperature
distribution on tubes was simulated by ANSYS. The results how that

temperature distribution on tubes is nonuniform. Using a six-point

synchronous temperature measurement sy stem with thermocouples,



