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Horizontal flow status of plastic metal n different depth
during friction stir welding for thick alum num alloy
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Abstract M atker Fe grains were inserted into 10 mm LF2 alm inum alloy in different positions during the friction stir
welding course A fter buttwelding the sanples which were selected in horizontal sections in different depths w ere analyzed
by using EDS( energy dispersive X -ray spectroscopy) of SEM ( scanning electron m icroscope). The 2-D horizontal flow sta-
tus of friction stirwelding for 10mm LF2 alum mum alloy w as confim ed by observing the horizontal distributions of Fe grains
n welding zone The results show that the flow is not symm etric about the weld centerline The lowermetal ofweld is can-
pletely affected by pin The bulk ofm etal in the advancing side is transported backw ard against the welding direction H ow-
ever asnall anount ismoved foward at the edge of the pin Them etal in the retreating side is only transported against the
welding direction and sam e metal flows into the advancing side The uppermetal of weld ismamly affected by shoulder

The buk ofmetal in the advancing sidemoves foward in the welding direction and a little backw ard but nom etal flows in-
to the retreating side However the bulk ofmetal in the retreating side is transported backw ard into the advancing side a-

long the rotation direction
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Table 1 Chen ical canposition of LF2
(mass fraction, % )

Mg Mn Fe Si Cu

2.0 2.8 0. 15— 0.40 0. 40 0.40 0.10
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Table 2 W elding paran eters

Param eter Valie
Shoulder d iam eter/mm 32
Pin dian eter/mm 10
Rotation speed/(r* min~ ') 945
W elding speed/(mm* min~ ') 21
W elding energy W 6230
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Fig 1 Schamatic of mserted position of m arker grains
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(a) —Distrbution of Fe grains in advancing side

(b) —D istrbution of Fe grains in retreating side
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Fig 4 Enlarged flow zone and areascan of Al elament
(a) —Enlarged flow zone in advancing side (b) —A reascan of flow zone n advancing sidg

(¢) —Enlarged flow zone in retreating side (d) —Areascan of flow zone in retreating side
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Fig 7 Enlaged rotation zone and areascan of A 1 elan ent

(a) —Enlarged rotation zong (b) —A reascan of rotation zone
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