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Table 1 Process parameters of GPCA-TIG welding under different coupling degrees
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Fig. 1 Weld appearances of TIG welding and GPCA-TIG
welding under different coupling degrees

2.2 BREPEEASERSERZTENE
REgPRETENKERTENZ D, X4
MR SMERE A EEEE . X GPCA-TIG 244
Rl o TS T R ARk 17 HIURE i % » 20 A 8 18] 53 b
#E GB/T20124—2006 {444k &4 8 r il 2 15 <4k
b SaE), B s brdE GB/T11261—2006 (41 £ 4

o B AW 5E Bk oA R R — 4 A it ) - GB/
T1954—2008 R R K AEFAHINEREKREZ RS E
s 77 k) R B 2 BT A S Bk EE R O R
6Py OLN TS RITMN. 458 K2, 18
SENONITES O mRBE LK 2248 Y
SERTHREEN+2 ML N TS BEMHE
0.005% ,0 JCESEMZE0.002%. HILATLLE S,
I AR A iR 2 (7] RS BE b, B
YT R G PN A e Y AR XA &, BT LU E A
GPCA-TIG R P I E AT &
#®2 HARFERE R
Table 2 Measurement contents of nitrogen and oxygen
elements as well as those of ferrite
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Table 3 Results of impact test
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Effect of nitrogen in conjunction with oxygen on GPCA-TIG
HUANG Yong'”, WANG Yanlei®, ZHANG Zhiguo®
(1. State Key Laboratory of Gansu Advanced Non-ferrous Metal
Materials, Lanzhou University of Technology, Lanzhou 730050,
China; 2. Key Laboratory of Nonderrous Metal Alloys and Pro-
cessing; The Ministry of Education. Lanzhou University of Tech-
nology , Lanzhou 730050, China). pp 1 -4

Abstract:

weld

For the gas pool coupled activating TIG (GP-
CA-TIG) welding with outer mixing shielding gas of nitrogen and
oxygen, by changing the relative position of the outer and inner
nozzles of welding torch, the effect of coupling degree between
the outer shielding gas and welding poal surface on nitrogen-oxy-
gen content in the weld appearance, microstructure and proper—
ties. The results show that the gas pool coupled activating TIG
weld was narrow and deep when nitrogen was introduced in con-
junction with oxygen. The low temperature impact toughness of
weld was 7. 5% higher than that of parent metal and weld made
by traditional TIG welding, while the tensile strength and vield
strength of weld by GPCA-TIG was lower than those of parent
metal. The grains in the weld were fine, and a small amount of
ferrites distributed in the austenite grain boundaries. The nitro-
gen-oxygen content in the weld could be finely adjusted through
changing the relative position of outer and inner nozzles in GP-
CA-TIG welding.

Key words:

troduction of nitrogen in conjunction with oxygen; coupling de-

gas pool coupled activating TIG welding; in—
gree ; nitrogen-oxyvgen content; microstructure and property

Technology and properties of Ti, Al/Ti/Ti,AINb diffusion
welding ~ WEI Hongmei' , LI Wanging'”, HE Peng', GAO
Lijiao'™, LIN Tiesong' (1. State Key Laboratory of Advanced
Welding and Joining, Harbin institute of Technology, Harbin
150001, China; 2. Beijing Institute of Aeronautical Materials,
Beijing 100095, China; 3. Beijing Xinghang Mechanical and E-
lectrical Equipment Co. » Ltd. , Beijing 100074, China). pp 5
-8, 70

Abstract: Ti, Al and Ti,AINb alloy were connected by
diffusion bonding with Ti foil as interlayer. Through a number of
analysis methods such as SEM, EDS and XRD, it was discov—
ered that the typical interface structure of Ti; Al/Ti/Ti, AIND joint
was Ti; Al/aphase + B-phase/B,~ich phase/Ti, AINb. The
effect of process parameters, including thickness of interface lay-
er, bonding temperature and holding time, on the intedface mor—
phology and property of the joint was investigated. The results
show that when the thickness of Ti foil was 10 pm, bonding tem—
perature was 900 “C and holding time was 120 min, the resultant
Ti; Al/Ti/Ti, AINb joint had the optimized microstructure and

properties. Increasing the foil thickness caused uneven diffusion

of Ti, Al and Nb. The direct bonding temperature of TijAl/
Ti, AINb was 1 000 C, the addition of Ti foil interdayer could re-
duce the bonding temperature to 900 “C. So the damage of high
temperature thermal cycling to Ti, Al alloy was decreased. The
tensile strength of the joint increased from 795 MPa to 906 MPa.
The holding time from 90 min to 120 min could ensure sufficient
diffusion and reliable connection.

Key words :

microstructure ; property

diffusion welding ; titanium aluminum alloy ;

Research of seam tracker of capacitance inductance bridge

HONG Bo, ZHU Yafei, LI Xiangwen, CHEN Yu (Depart-
ment of Mechanical Engineering, Xiangtan University, Xiangtan
411105, China). pp9-12, 24

Abstract: According to stagger problem of problem plate
butt welding, this paper proposed a method with composite
bridge by combining the capacitance and inductance for weld au-
tomatic tracking, and designed the structure of sensor. With sen—
sitive detection of the plate spacing change by capacitance and of
the edge change by inductance, this composite bridge seam
tracking sensor can determine the relationship between horizontal
and vertical position of the welding torch. This method is of non-
contact, high sensitivity, strong antiqamming capability, fast re—
sponse speed and reliable operation, and can solve the misalign-
ment problem during plate butt welding to a certain extent. Seam
tracking experiments results made on a simple platform show that
the effect was good and it provided a new method for seam auto-
matic tracking technology.

Key words:
tracking

brdge ; capacitance ; inductance ; seam-

Numeral simulation of root fusion in doublesided TIG
backing welding of thick plate YANG Dongqing, LI Day-
ong, ZHANG Guangjun (State Key Laboratory of Advanced
Welding and Joining, Harbin Institute of Technology, Harbin
150001, China). pp 13 =16

Abstract: A finite element model for double=sided TIG
backing welding of thick plate was established, and the reasona-
bleness and accuracy of the model were verified by welding ex-
periments. Then, the temperature fields in backing welding thick
plate were simulated for different groove designs with different si—
zes of misalignment and root face, respectively. The results show
that, with the increase of the reserved groove gap, the allowable
range of root face increased using doublesided TIG backing
welding, and the allowable range of misalignment increased first

and then decreased. In backing welding of thick plate, when the



