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Table 1 Chemical composition of 5083 and 5183 aluminum alloys

ol ®| ®| 8

Si Fe Cu Mn Mg Cr Zn Ti Al
5083 0.40 0. 40 0.10 0.40~1.0 4.0~4.9 0.05~0.25 0.25 0.15
5183 0.40 0. 40 0. 10 0.50~1.0 4.3~5.2 0.05~0.25 0.25 0.15
1mm 1mm
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Fig. 2 Relationship between laser spot rotation and
welding direction
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Fig 3 Top surface appearance and cross- section of buit
joint with 0 mm gap
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Fig. 4 Top surface appearance of butt joint with 0-1 mm vari- Fig 5 Radiograph of butt joint with Omm gap width and O-1
able gap width mm variable laser spot separation
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Table 2 Thresholds of gap width and laser spot separation of various laser welding procedures

Slmm 45

0.55 0.8 0.75 0.75 >1.00 > 1.0
0.40 0. 60 0.55 0.50 >1.00 >1.00

1 mm. . )
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Fig 6 Radiograph of butt joint with 0 mm gap
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Table 3 Number of gas pore of different diameters in weld of 300 mm length
D nm

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

20 9 10 5 3 3 0 1 0

20 5 5 3 0 0 0 0 0

45 21 2 2 0 0 0 0 0 0

25 6 0 0 0 0 0 0 0

, 29 9 7 7 4 2 1 0 1

s 24 9 2 1 0 1 0 0 0
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ficult manipulation. From the method, the arc current and voltage
can be automatically controlled within the mes-spray zone by com
fiming the pulsed cuwent in response to the arc voltage and also au
tomatically meet the fluctuating of wire feed rate and arc length. For
Aluminum wire of 1. 6 mm diameter, the meso-spray zone based on
the above control idea is confined within 14.5— 22 V and 30— 235
A, and the pulsed welding experiments companied with high speed
photogragh are put into effect and show good control of meso-spray
the good weld appeararce and better prevention from producing weld-
ing defects.

Key words:

aluninium; pulsed metal inert gas welding;

meso-spray transfer; self-adapting contiol

Analysis on runner welding residual stress affected by local
heating JI Shude', ZHANG Tiguo', FANG Hongyuan’, 1IU
Xuesong” (1. Institute of Astonautical Technology, Shenyang Insti-
tute of Aewnautical Engineering, Shenyang 110034, China, 2. Na-
tional Key Labomtory of Advanced Welding Production Technologys,
Harbin Institute of Technology, Haibin 150001, China). p97— 100

Abstract:  According to the property of weld formation, local
heating method was brought out to improve the distuibution of welding
tesidual stress in of runner blade. Moreover, on the basds of local
heating’ s reasonable position aitained by plane experiment, regulat
ing and controlling on some hydroelectric station’ s munner welding
residual stress field was researched by means of local heating. The
result shows that for the plane whose dimension is 500 mm>< 500 mm
X16 mm local heating can decrease resdual stress and the best
opsition is 60 mm or so away from the edge of heating area; trans
vese residual stress engenders in the dangerous area of blade of run
ner by means of local heating. Moreover, from the view of the effect
on decreasing residual stress near blade outlet, the effect of local
heating processing after heat treament excels that of before heat
treatment.

Key words:  blade; local heating; dangerous area; welding

residual stress

Microstructural formation of ALO, fiber reinforced Almatrix
composites joint by capacitor discharge welding LEI Ming,
7ZHAT Qiuya, XU Jinfeng (School of Material Science and Engineering,
X7 an Univesity of Technology, Xi’ an 710048 China). p101— 104
Abstract:  The capacitor dischaige spot welding of the AL O3
fiber reinforced Al— matix composites was conducted. In the welded
joink  the microstructure has a well randtion from matnix to nugget
and the small quantity of AL,O; fiber are broken down due to the ef-
fect of electivde force, which distibutes in periphery of the nugget.
Due to very short time in welding, the cooling rate of the joint reach-
esto 10°K/s and the microstructure of the nugget is obviously char-

acterized by rapidly solidified micwstructure. The segregation of al

loy elements in the alloy phase decreases. The solid solubility of Si
atoms in the @— Al is increased. The eutectic trandomation is sup-
pressed and the microstructure of nugget refines remarkably. Under
the heat cycle, because of the different coefficient of themal expan-
sion between AL, O3 fiber and @— Al matrix, the interface of A1203|:/
ADC12 becomes potential crack source.

Key words: Al-matnix composites; capacitor dischaige weld-

ing; Al, O, fiber; joint microstructure

Microstructure and properties of laser remelt YPSZ coatings
WANG Horgying', TANG Weijie*?>, CHEN Hui’, LI Zhijun',
Mo Shouxing' (1. Shenzhen Polytechnic, Shenzhen 518055, Guang-
dong, China; 2. Southwest Jiaotong University, Chengdw 610031,
Sichuan, China). pl105— 107
Abstract
partially stabilized zirconia, 8% Y,0,—Z10,) coatings. The mi-

CO, laser system was used to remelt YPSZ (ytiria

cwstiuctures phases and microhardness of the coatings were studied.
Results show that after rapid melting and solidification by laser
beam the porosity and the crack in the YPSZ coatings are de-
creased mearwhile the strength and toughness of YPSZ coatings are
increased. This change is due to the variation of phases, The YPSZ
coatings treated by laser remelting is composed of lots tetragonal and
few cubic phases. Tetragonal phase is the main reason to mprove the
mechanical properties of coating suiface.

Key words: 7rO,; plasna coating; laser remelting

Twin spot laser welding characteristics of aluminum alloy
YAO Wei's GONG Shuili', STEVE Shi*( 1. National Key Laborato-
ry For High Energy Density Beam Processing Technology, Beijing
Aewnautical Manufacturing Technology Research Institute, Beijing
100024, Ching 2. TWI Itd Cambridge CB1 6AL, United King-
dom) . p108— 112

Abstract  Single spot laser and twin spot laser welding of
aduminum alloy, with or without wire feeding, were caried out. The
weld appearauce, the thresholds of gap width and spot separation, as
well as the states of porosity in weld with varous laser welding pro-
cedures were compared and the influences of twin spot laser on
welding of aluninum alloy were analyzed. It showed that in contrast
to single spot laser welding, twin spot laser welding can impmwve the
weld suface quality, and increase the weld width the thresholds of
gap width and spot separation. Twin spot laser can decrease obvious-
ly the large gas pore, but can not decrease the small gas pore. In
addition, wire feeding in process of welding can improve weld sur-
face quality and increase thresholds of gap width and spot separation
furthex but increase large gas pore. Twin spot laser welding with
wire feeding can decrease the laige gas pore.

Key words:

laser welding; single spot twin spot wire

feeding; aluminum alloy



