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Table 1 Chemical compostition of 7A52 alloy
Zn Mg Cu Mn Cr Ti Zr Fe Si Al
7A2  4.0~4.82.0~2.8 0.05~020 0.20~0.5 015~0.25 0.05~018 0.05~0.15 <<0.30 <0.25
2 ER5356 ( ) IGM
Table 2 Welding wire composition of ER5356 SAF TRS — 480
Cu Mn Mg Cr Zn Ti Al
0.1 0.05~0.20 4.5~5.5 0.05~0.20 0. 10 0.06~0.20
3 7A52
Fronius Table 3 Mechanical properties of 7A52 alloy
TPS5000
R /MPa R,/MPa A%
: 2007— 1119

=410 =345 =17
(50765003) - - =




68 B F R %29 %
GX51 ) INCA
) ) Energy —Oxford (EDS)  Quanta 400 —FEI
’ b (SEM) b
) ) AMRAY — 1000B
’ ’ EUKR 69 %
) S
®
R JLH ® MEw
1 [1 u
Voo : A
e =)
5 mm, 2 mm, .
4, ,
SHT4605 3 1
HRB — 150A s Fig.1 Composition of twin wire welding
4
Table 4 Welding parameters
@/ mm 7/ mm A uv v/ (anomin™ ") Iy C Ty C O/Lemin”!
5356 1.6 40 240 ~ 290 20~ 24 30 70~ 90 60~ 80 30
5356 1.6 40 170~ 220 21~24 35 70~ 90 60~ 80 45
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Fig.2 X-ray photo of butt-welded plate of 7A52 aluminum al-
loy with single and double wire welding

Fig. 3 Comparison of weld distortion between single and dou-

ble wire welding
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Fig. 4 Microstructures of single and double wire welded metal ’
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Fig. 6 Graph contrast between single and double wire welding
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Table 5 Tensile strength contrast of the 7A52 welded joint between single and double wire welding
R, /MPa
1 2 3 4 5 6
3356 240 240 235 250 265 270 250
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Fig. 7 SEM micrographs of tensie fracture between single
and double wire welded joints

through inoculation of type 7020 AFZ1rMg alby welds and its effect on
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Cu-ALOs gradient coatings have not distinct componential saltation
and macmscopic interfaces and the coatings show the characteristic
that structure is not uniform macrwscopically but consecutive micro-
scopically. The abradability of the coatings is best when the content
of ALO3 is 80% and the abradability is three times than the sub-
strale. The abradability of pure ceramic coatings decreases as the
ALOj3 content increases. The wear mode changed from cutting and
ploughing to the hard phase breaking and pull-out.
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ings wear
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Analysis of strengthening mechanism of ultrasonic impact treat-
ment of 2A12 aluminum alloy weld joint L Zhanmingl, ZHU
Youli', WANG Kan’ Wang Yong' (1. Faculty of the Remanufactur-
ing Engineering, Academy of Amored Force Engineering Beijing
100072, China; 2. Depattment of Scientific Research Academy of
Amored Force Engineering, Beijing 100072, China). p55— 58
Abstract:
ened by ulirasonic impact treatment (UIT). The microstructure of

Aluminum alloy 2A12 welded joint was strength-

welded joint with and without UIT was studied by optical micro-
scope. Surface micro-hardness distribution across the weld joint and
that along the depth direction of the crwss section of the weld bead
were measured by a micro-hardness tester. Residual stress distibu
tion along the transverse direction of the weld joint suface was inves-
tigated by X-my diffraction techniques. The micro-structural
strengthening mechanisms via UIT were investigated. Resulis show
that metallurgical structure of the near surface matenal of the weld
zone was densified due to ultrasonic impact treatment. The depth of
plastic deformation manifested by the textured stmucture extended up
to about 300*m from the swface. Defects such as gas cavity and
shrinkage porwsity in the weld zone were reduced substantially after
ultrasoonic impact treatment. The hardness values of the weld zone
and the surface of the welded joint were improved distinctly. High
tensdle weld residual stress was eliminated and compressive residual
stress was induced by UIT.

Key words;  ultrasonic impact treatment; aluminum alloy;

microstructure; micio hardness; residual stress

Effect of germanium on shearing strength and fracture surface
of SnAgCw Cu soldering joint MENG Gonggel, 1 Caifu
YANG Tuoyu®, CHEN ILeida'(1. School of Material Science & Enr
gineering, Harbin University of Science and Technolagy, Harbin
150040, China; 2. Institute of Metal Research Chinese Academy of
Sciences Shenyang 110016 China; 3. Anhui Science and Tech-
nology Univesitys Bengbu 233100, Anhui, China). p59— 62
Abstract;
(Ge) is adjacent to tin. They are both the elements in the main

In Periodic Table of the Elements gemanium

group IV and resemble each other in physical and chemical proper-
ty. A little element Ge was added into lead-free solder Sn2. 5SAg 0.7
Cu(0.25 0.5 0.75 1.0wt%), and the shear test specimens
were dedgned and welded. The joint shearing strengths were mea-
sured and fracture suifaces were analyzed by scanning electron mi-
croscope and energy dispersive X-1ay analysis method. The resultin
dicates that the shearng strength of the joint increases obviously.

The joint fracture forms of the SmAg-Cu-Ge lead-free solder are

manly ductile fracture, and most of them have secondary cracks.
Lots of dimples formed on the fracture surface when adding element
Ge: and IMC Cu6Sn5 play a part on the dimple forming.

Key words:

suface; gemanium

lead-free solder shearing strength; fracture

Digital control system based on DSP for pulsed MIG welding
PENG Haiyan"% HUANG Shisheng, WU Kaiyuan’, WANG

Zhermin' (1. Guangdong Polytechnic Nomal University, Guangzhou
510635 China; 2. South China Univesity of Technology,
Guangzhou 510640, China). p63— 66

Abstract A digital control system with TMS3201F2407A
DSP as its kemel was designed aiming at some deficiencies in the
simulating contwl system and single-chip control system such as
poor flexibility, control precision and reliability. The hardware cir-
cuit and software flow chart were presented. In this contra system
fuzzy control and close-loop contwl were applied to contwl the arc
length, and modification mechanism of PFM to modify the pulse
shape. The expermental results show that the pulse MIG welding
digital contol system based on DSP has the advantages of quicker re-
sponses better reliabilitys more stable arc length and better-formed
welding seam over the traditional smulating control system and sn-
gle-chip control system; fuithermore, by using the fuzzy control the-
ory, the stability of welding process is improved and the optimization
of multi- parameters maich is solved.

Key words: DSP; pulse MIG welding; digital conirol; fuzzy

control

Analysis on single and double wire welding technology of 7A52
ZHANG Chuanchen', CHEN Fumng!, GAO
Yunxi*( 1. College of Materials Science and Engineering Inner Mon-
golia Univewsity of Technology, Hohhot 010051, China; 2. Baotou
Ltd Baotou 014033

aluminum alloy

Noith Engineering Development Co. Inner
Mongolia, China). p67—70

Abstract  The thick plate of 7A52 aluminum alloys were
welded by single and double wire gas shielded arc welding with
ER5356 filler. The distortion of the welded joints is analyzed. The
microstructure  hardness and tensile-strength of sngle and double
wire welded joints are studied. The comparson between single and
double wire welding show that the distortion of the duble wire weld-
ed joint is smaller, the microstructure of double wire welded metal is
tighter than the single one, the heat-affected zone is narmwer and
the hardness is higher. The tensile strength increase by 7. 7% com-
pared to single wire welding. Energy spectrum analysis shows that
the volatilization of Zn could be restrained by using double wire
welding.

Key words:

double wire welding; microstucture; mechanical property

7A52 aluminum alloy; single wire welding;

Welding process of magnetically induced rotating MAG LU
Zhongbao', HUA Aibing®, YIN Shuyan’ CHEN Shujun’ ZHANG
Xiaoliang® ( 1.
Guangzhou 510600 China; 2. College of Mechanical Engineering
and Applied Electronics Technology, Beijing University of Technolo-
gy, Beijing 100022, China). p71— 74
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