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Technique for Repairing Keyhole Defect for FSW Joint of 2219 Aluminium Alloy
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Abstract The combined process of solid-state filling+friction stir repaired welding has been used to repair the

keyhole defect in 2219 aluminium alloy friction stir weld ,and the microstructure and mechanical properties of the re-

paired joint at the keyhole position have been analyzed. As indicated,the microsturcture of the repaired joint can be

divided into three distinctive region:nugget zone (NZ) , thermomechanical affected zone ( TMAZ) and heat affected

zone( HAZ ). The nugget zone consists of refined equiaxed grains, and a greater bending deformation occurs in

TMAZ. The mechanical properties measurements demonstrate that the tensile strength of the repaired joint can reach

335 MPa,and the ductility can get by 8.0%.
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Tab.1 Chemical composition of 2219C10S aluminium alloy
wt %

Cu Mn Fe Si Al

5.8~6.8 0.20~0.40 0.30 0.20 &

iz

1.2 RXEFH&E

PR R AE B ] R EE R Bt |
HEAT RO 20, SRR IR UE 7 X BRIk
E SR T AR AT 308 3 0 P AR A T 422 T A T HLAWOBE
PRAFZEFC ] B <0. 3 mm,

VEZ T/ EEPR, 1966 4 H A4 ,Iif@‘i‘ EFT B, 3 FEE 2R T AR SR B AR R T AR E-mail ; haoyunfeil234@ 163. com

FHIBEI T2, http://www. yhelgy. com 2012 4F %5 3 ]



SR FH i1 AR S 70 + 1 P BE 45008 T 20 R 17 L AL ik
Farg s, B B AE 1 (a) Fia, (1) RAIER
JRPE P AT IR T A 5 &R T B AL TFE B
SRR 5 IE B L B A ROT A Y i LT 1
(b) Jo AL RA IR 2 5 B rh i P W,
FOEFEE MRS Iz HEZ IR R T« ls”, (2) R
A ER2319 $a & &M 223w 8] B A8 T rofL, IR
B IS s RS 1 (e) ] o (3) RAIAMERE£E
LN B A TF AR IR (iR A FEER R ST EE R F 1B
KIEBEFEL RS G &0k T € 55 PiFPEE R
LR Ak b FERPEAT RSN R T AR % ) R 7 B
MR EAL TR AR AR 5 BB . (4) R #ME
Pk X b AR P EE R R A FOF AR IR T A A
ZAbTF C 5, B 1(a) IR B SRR REFLE AN X I,
A~B SZELUK B ~C S 200 AR,

(a) REFLIBBRIE TSR B

(¢) FMEFEHCR
K1 BEAEGEHR B AME T2

Fig.1 Combined repairing process of solid-state

filling+friction stir welding
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Tab.2 Structural design of two different FSW tools
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Fig.2 Surface morphology of repaired welds with solid-state

filling and FSW process
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Fig.3 Results of non-destructive evaluation at
repaired key-hole position
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Fig.4 Sectional morphology of joint at key-hole

postion and the other area
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Fig.5 Microstructures of FSW joint at repaired

key-hole position
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Fig. 6 Microstructures of the joint at secondary-FSW area
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Fig.7 Comparison of results of microhardness measurement
for repaired joint at different position
2.4 1REESHFIERE
3 Jy2219C108S fis Gtk FLIE BRI B bRz fif
PERE, AL — UORHE OB R B AR 2 Y
TR REIX DL R ALAE WML R B B R S A =
335 MPa, 13K HEM R EIEIN 7. 67% B iz 0.
0% o s Sk T A AT IS R A 345
TR S AN R R e TR B 2 5 AN T2 88, R EE a0 A
TR DRI RE A LA MO R (8 S R A5 SR I
REFLABAML B R Y S i R M g T R IX
PLE, X5 YRR REALAB ML I W )
ARAFHULE R — 2, 7E W AWORsE B ) b e B, AR
X FSW 3k Jim 1R M A DX ) 9 88 R 1 o 1
T RLALEAM B SR Y, DL RSy Hh 3 1l
FERAME T g R R AT iy . TEAME IR T &
WS 3 A LUE R TR DOM e, RE AL B
WML EFAAE— PR B LA R T R, A
AN SRS PR AT A A O E N 5.7 mm, fiEFEE
PL 3 mm/min B BRBHTFHA TR, NI PEEHZ 4L
ATAFRNE P B AR RS 58  E RMEAT 2 min,
PRI R FLAB MO B T 32 3] 1) R A\ 08 T R
DX, DA 52 35 RE LA A M7 A e PN 9 1 5 ) SR
JERAR B — 23Xt 2 RE LB MOz B 0 P B 4 AR
SRR S AP 3 2 14 D LR BT
R3 2219 RASRFALEREE MRS M 1ERE
Tab.3 Tensile properties of repaired joint at different postions
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Fig.8 Fracture specimen after tensile test at different

positon of repaired FSW joint
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Fig.9 Fracture morphology of FSW joint at key-hole position
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