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Table 1 Chemica composition of 6061 auminum and welding wire 5356 auminum(wt %)
Materids S Fe Cu Mn Mg Zn Cr Ti Al
6061 0.4 0.8/0.7|0.15 0.4 0.15 0.8 1.210.25(0.04 0.35 0.15 Bd
5356we ding wire 0.25 0.1 0.05 0.2 4.5 5.5/ 0.1 |10.05 0.2(0.06 0.2]| Bd
, 75 %He + 25 %Ar
1 2004-02-18; 1 2004-04-28 6061 TIG MIG
(1963) , ,

2
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Table 2 Mechanicd propertiesof 6061 auminum
base materiad and its weded joints

Test gedmens 9o oz o
P /MPa | /MPa | /%
Base material 312 286 15

M1 G Welding joint 223 133 7.5
T1G Weding joint 188 128 7.2

2
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1 I
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1
Fg.1 The shgpe and dimendonsof fatigue samples
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Fg.2 Fatigue curvesof TIGand MIG wededjoints
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Table 3 Fatigue properties of 6061 auminum welding joints
Stress loaded Fatigue life Rupture 9 Wedin
0 /Mpa N g/chcle sit:pa:a'ons /I:job Welds quaity process
133.8 500000 Not broken 60 No wed defects
156.1 251439 Broken at weld 70 ¢0.8 ,40. 6 dag indusgon
156.1 1000405 Not broken 70 No wed defects
178.4 292113 Broken at weld 80 No wed defects MIG
200.7 164589 Broken at weld 90 No weld defects
200.7 99668 Broken at weld 90 ¢0. 5 porosity
211.9 120060 Broken at weld 95 ¢0. 5 porosity
112.8 500000 Not broken 60 No weld defects
150.4 500000 Not broken 80 No weld defects
156.1 420169 Broken at weld 83 Digergon porosties
156.1 153381 Broken at weld 83 No wed defects
156.1 97011 Broken at weld 83 Digperdon porosties,#0. 2 dag incuson TIG
169.2 328252 Broken at weld 20 Digperson porosties
178.6 418281 Broken at weld 95 No wed defects
178.6 92673 Broken at weld 95 Digperson porosdties
178.6 83003 Broken at weld 95 ¢0. 5 tungsten inclusion
184.2 61885 Broken at weld 98 Digergon porosties
2 s N ,TIG TIG MIG
MIG ' )
TIG MIG TIG
MIG , , MIG
,TIG ,
MIG , ( )
MIG
TIG , TIG ,
) MIG 4.2
TIG MIG
sN ,TIG , )
MIG SN : ,
MIG :1gs=2.199173 - 0.13391IgN
TIG :lgs=2.53653 - 0.05987IgN TIG
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Fg.3 Micrestricturesof tne €061 auminum
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Fg.4 Microstructuresof zones near the weld interfaces
of 6061 auminum welded joints
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Fg.5 SEM fractographsof 6061 auminum wel ded
joints (&) MIGjoint;(b) TIGjoint
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Fig.6 Microsoopes ol fatigue rupture origins
(a) shrinkage cavity; (b) snge porosty; (c) dense porosdties; (d) incluson;
(e) nick on surface; (f) incomplete joint petetration
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of afatigue crack 90 %
1x10°
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Fig.8 Typicd fractographsof thefina rupture zones (4)

(a8 M1Gjoint ; (b) TIGjoint )
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Effect of welding processes on fatigue properties of
6061- T6 aluminum wel ded joints

L1Jingyong, MA Jianrmin

(East China Shipbuilding Ingtitute, Zhenjiang 212003, China)

Abgract : The dfect of welding processes (MIGand TIQ on fatigue properties of 6061- T6 aluminum we ded joints are analyzed
based on fatigue testing. The results shows that the fatigue life of two kindsof joints can settle for the requests of gpplied objects
when loads are under 90 % of the tensle strength of welded joints. And thefatigue propertiesof M| Gweded joints are better than
those of TIG welded joints, egecidly under higher loading conditions. Fracture momphologies and microstructures of joints are
comparatively fine in the M1 G weds with high fatigue life opposed to the TI1G welds having comparatively low fatigue life. Frac
ture morphologies a0 shows that the fatigue fracture occurred from porosties, inclusons, inconplete joint penetrations and other

wedd defects and nicks, ect.

Key words: auminum aloy; welded joint ; M1 G weding process; T1G weding process; fatigue property

Sudy on the mechanisms of electrochemical surface treatment
of carbon fibersin Hs PO, solution

CAO Ha-lin, HUANG Yuwdong, ZHAN G Zhi-gian

(Department of Applied Chemistry , Harbin Ingtitute of Technology , Harbin 150001 , Ching)

Abstract: The carbon fibers were dectrochemical treated in H; PO, lution. The treatment mechanisms were investigated usng

cyclic voltammetry , XPS, SEM and XRD measurements. The resultsindicated that the dectro active substanceson the fibers were
reacted to produce new active carbon atom under thepolarization current in initid stage, then the fibers were oxidized and etched
more and more greatly under the couple action of polarization current and the eectrolyzation of water. The content of oxygen ee

ment on the fiber surface were increased. The concentration of different functiona groups which contained oxygen dement were
changed continuoudy during the surface treatment period. The carboxyl group and acid anhydride were increased with the treat-

ment time extending. The surface morphology of carbon fibers was rougher and the grooves on the fiber surface were wider and
deeper ater treatment. Whereasthe bulk structure of thefiber was not charged during treatment , the structure of micro crystdlite
on the fiber surface was changed dightly.

Key words: carbon fibers; dectrochemicd treatment ; H; PO, ; mechanism



