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Fig. 1 Schematic diagram of GPCA-TIG welding method
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Table 1 Experimental parameters of GPCA-TIG welding under different coupling degrees
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Table 2 Spectral intensity
- kA< YFE R e i< THEE
afoi Dhao aom  dbaad
1 458.98 2426.1201 | 5  473.59 3 560.409 9
2 460.95 3257.6002 | 6  476.48 2758.0300
3 465.79 2139.2979 || 7 480.60 7 629.460 4
4  472.68 2855.1599
-45.0
—-45.2 | *‘?x
—45.4 - H‘"““»{:?
;} ~45.6 E\
& —458f ey
= 4601 By
469+ H.:: |
~46.4 . . | .
190 195 20.0 2035 21.0 2L.5
WA EleV

By HEZSEERAE
Fig.5 Boltzmann plot method

cpcAric BRIEETHMME o Fim ATRIFESH:
() MEFBHEL c BRREBES 55
Wik bl MERINBEESREEYS: ) 5% ¢
Bl SR SEIIAES . SRS S R
CPCA-TIC Y2 BB Fha s iR B HE AN £ 7 000 K* s R
BT | 200 k BEENA o BH gpca-Tic IF
Al KRR TR A E S o B, B
A
>3 RIEENS

SRTHES o BEHEIAES , BB
SEEBSEA o M Lo BTE cpeaTic BRI
B R, 195 PR 3 P FE 4 N 5
. S51%&% o BHEMk, BEBESEER cpcaTIC

- T10
= - GPCA-TIG h=0

a0l — & GPCA-TIC h=+2
£ u _H,_\ "H-..\\

B

2 18 3
2 e N
= 16 ; 3
Py \ X“
15 R

12+

10+

8 ﬂ._n nl,j tl.ﬂ |:.ﬁ E,Iﬂ E.I:ﬁ
Ti IFJEE% dfmn

6 mESH
Fig. 6 Temperature distributions

BRRMBREEFR—ERENAS BBSEAN -
FERLEES FRSEN ( [

®3 GPCATIG BRIMRE
Table 3 Arc voltage of GPCATIG

EERZE BAE, BIEE &ix
TIG 19.2
GPCA-TIG 0 20. 8 SEIIANERS (&8

GPCA-TIG +2 21.5 HEIINES L 85

3 S vhe

BARKSTEMN cpcagic BRMEES T
% i 1B BB ELZEMERAINREBR A K
T 51%4% rc B, cpeaqic BRIMBER
BE

RAHRRE, —FHEHIERIBSI NS,
SINESERENER ARSI ERNRINEE T
A BFEMX, RES/DRERE, BINYSE, A8
SMEEAS, BLROEFS FERERREEEX,
RINPORFEREAS Z—AENTEREATREK
BHERER BEIRPEASSESEIIINERE
SIARL AU ABESEESEHER AS585%E
EERIIMERIFEATEL EBREMNRETE,
H—FRERNES FHENAEREMK, SEHHE
N4, RIMEBREAHS, RMPOXEEREARAS %
BEEA -, FAAESENEEXTESES
R, EENERSSEENBINEE FiEho X
&, X RIS R TR 20 E A AN sa, HR S 48,
RIMAEEAHS, AIlAOCREEEAS, EZLESR
X BINRESRETZEZEYE

ALK ERSINESEALESE cpea-
Tic BRI ES M ERIMBERETIIEE B,
AFFBESERN, IBEREFHIABS ARES



34 ]

1 H 36 B

SEREFISHPBEINEESR T4 AIMBESHE
AHSSRMBIMBEEE TUEH GRS
BEX qpea-tic [BRIMNEES RINEEMIERET
SESEAHERSER

24
o —a GPCA-TIC O,
2 &\I\\ —a— GPCA-TIGC O,4N,
20 N

e 1B

S \\

= 16- \

&

= 14r

o=
12 3
1G|_ =
by i i i i i i

(.0 0.5 1.0 Ly 20 Z3

{21 kR E dimm
(a) Fib&r HE h=0

b
206

- GFCA-TIG O,
—e—GFCA-TIG 04N,

id b
(=T
—r—TT

[
e

B TI10°K
= o

|
i
2n \\
m!— k
E;| i | i i i i
(.0 (.5 1.0 .5 2.0 25
R dimn

(b) 75 BE h=+2

By ARSMESEMNBEINEES SR

Fig. 7 Arc temperature distributions of different outer gas

layers
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sensor’ response surface method” seam—racking signal

Effect of CO, content for droplet transfer in ultrasound-
MAG hybrid welding FAN Chenglei'* XIE Weifeng' -
YANG Chunli' * ZHUANG Xiaoweis LIN Sanbao' (1. State Key
Laboratory of Advanced Welding and Joining® Harbin Institute of
Technology* Harbin 150001 - China’ 2. South Sichuan Machin-
ery Factory® Aerospace Science and Technology Corporation’
Luzhou 6460007 China . pp 18 —22

Abstract*  Since the presence of CO,* the droplet control
to MAG welding has always been a difficult problem. Based on
preliminary studies’ ultrasonic standing wave field” as a new
method of droplet regulation’ was introduced into MAG welding
in this paper. In different conditions of shielding gas composi-
tion’ the effect of ultrasound on droplet transfer was also studied.
Under the conditions of low CO, content’ ultrasonic effect was
still very significant. But with the increase of CO, content’ espe—
cially more than 20% * in short transition’ the compression effect
of ultrasound-are tended to a constant and minimum. In droplet
transition’ this electromagnetic force gradually increased and e-
ventually offset the downward ultrasound mdiation force. Finallyr
the conclusions of the above analysis was verified by pure CO,
ultrasonic-MAG welding experiment.
ultrasound-MAG hybnd welr]ing: CO, con-

tent” are compression ratio” conductive region angle

Key words*

Characteristic of LB-VPPA hybrid heat source for welding
process of aluminum alloy HAN Yongquan’ PANG Shi-
gang' YAQ Qinghur SHI Zengjie {Ke}r Laboratory of Material
Forming’ Inner Mongolia University of Technology® Hohhot
0100517 China’. pp 23 —26

Abstract*  Characteristic of laser beam-variable polarity
plasma are {LE—VFPﬂj hybnd heat source was studied for join-
ing process of Al-Mn aluminum alloy. Are shape was achieved by
Y4-52 high-speed camera’ and welding current and arc voltage
were obtained by Hannover welding quality analyzer. The results
show that VPPA arc is attracted by laser and the mechanism
which laser acts on arc is different for both positive polarity and
negative polarity periods. Laser is concentrated on the roof of are
in positive polarity’ while there is a protuberancedike plasma
cylinder in negative polarity period. Roof plasma of VPPA arc
absorbs laser by inverse bremsstroblung’ and cross sectional area
of arc becomes large as temperature increase. Meanwhile’ laser
provides plenty of free electrons to VPPA are’ thus current densi-
ty and conductivity increase. Arc voltage decreases about 3 — 4
volts as resistance decreases. With the increasing of laser power’
it obviously enhances the effects on VPPA are.

Key words - hybrid heat source’ variable polarity plasma

arc welding’ aluminum alloy

Electron beam welding of SiC /2024 and 2219 aluminium
alloy CHEN Guoging” ZHANG Binggang® YANG Yong'
FENG Jicai (Stale Key Labomtory of Advanced Welding and
Joining Harbin Institute of Technology® Harbin 150001+ Chi-
[]..:l} . pp 27 =30

Abstract * SiC, /2024 matrix composites reinforced with

SiC particles and 2219 aluminium alloy were joined by centered
electron beam welding and deflection beam welding’ respective—
ly* and the microstructures and mechanical properties of these
joints were studied. The results show that SiC particles were
more likely to segregate by centered electron beam welding’
meanwhile lots of Al,C, brittle intermetallic compounds formed
for serious interface reactions. Moreover’ the tensile strength of
the joints was about 104 MPa. The intedace reaction was re—
strained by choosing deflection electron beam welding” and there
was a little Al,C, intermetallic compounds formed at the top of
the joint and heat affected zone of SiC /Al. The quasi-cleavage
fracture occurred at the interface reaction layer of the base metal.
There was a hardness transition zone near the 5iC /2024 fusion
zone for both methods. The brittle intermetallic compounds
Al,C, formed in this zone results in the high hardness.

Key words * SiC, /2024 matrix {:ﬂm[nsitﬂ; 2219 alumin-
ium alloy® electron beam welding” microstructure’ mechanical

properties

Effect of and oxygen on welding arc of gas pool coupled acti-
vating TIG HUANG Yong'”r WANG Yanlei’r ZHANG
Zhiguo” IIEl. State Key Laboratory of Gansu Advanced NonHerrous
Metal Materials® Lanzhou University of Technology’ Lanzhou
730050" China’ 2. Key Laboratory of Non<errous Metal Alloys
and Processing' The Ministry of Education® Lanzhou University
of Technology’ Lanzhou 730050+ China} . pp 31 -34

Abstract®  As to the gas pool coupled activating TIG arc
with the outer gas being the mixture of nitrogen and oxygen® Bo-
ltzmann plot method was applied to analyze the temperature dis—
tributions of the are plasma and the regularity for change of the
arc voltage when they were under different coupling degrees’ and
then the results were compared with the traditional TIG are and
the gas pool coupled activating TIG are only using oxvgen as the
outer gas® respectively. The results show that both the plasma
temperature of central zone and the arc voltage of the gas pool
coupled activating TIG are with the outer gas being the mixture of
nitrogen and oxygen are higher than those of the TIG are and gas
pool coupled activating TIG arc with oxygen being introduced on-
ly. When the coupling degree h is changed from 0 to + 2+ bhoth
the arc plasma temperature of central zone and are voltage are in—
creased slightly.

Key words* gas pool coupled activating TIG welr]ing:
spectra anal}rsis; nitrogen in conjunction with ﬂx}rgﬂn; welding

Al

Numerical simulation of temperature field of WC42Co coat-
ing by monopoles electro spark deposition WEI Hongmei*
CHU Weishen® LIN Tiesong® HE Peng {SL':II.E Key Laboratory of
Advanced Welding and Joining® Harbin Institute of Technology”
Harbin 150001 - l:h'ma?I| . pp 35 =38

Abstract *
WC42Co coating' mathematical model of heat conduction was

In order to determine the temperature field of

established by utilizing suitable heat source and the thermal
boundary conditions. Numencal simulation was carmied out by
commercial finite element code ANSYS' and iso-surface’ the

temperature distribution curve and temperature variation curve



