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Abstract An extensive investigation was carried out on the SR-FSW of 2219aluminium alloy with the thickness
of 6 mm, and the weld appearances, microstructure and mechanical properties of the SR-FSW joint has been ana-
lyzed. The results indicated that the SR-FSW joint had excellent top and underside appearances without inner defects,
distortion and seam thinning if the parameters were carefully chosen. Typical macrosections of the joint were slightly
hourglass shpaed ,and the width of the top and underside surface was slightly greater than the mid—thickness of the
joint. As analyzed, the macrosection of the joint was related with the change of the SRPT, heat production and heat
trasfer. The microstructure of the joint also consisted of nugget zone, thermal-mechanically affected zone, heat affect-
ed zone, and within each zone, the microstructure was the same as C-FSW joint. The SR—=FSW joint and C-FSW joint
had the similar hardness distribution with the typical “W” type, but the former had no anisotropic. The mechanical
property shown that the tensile strength of the joint can reach 318.3 MPa, and the ductility can get to 5.5% . The
fracture mechanisium of the joint was ductile fracture.

Key words Self-reacting friction stir welding,2219 aluminium alloy , Microstructure , Mechanical property
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Tab.1 Chemical composition of 2219 aluminium alloy

wt%
Cu Mn Fe Si Al
5.8~6.8 0.20~0.40 0.30 0.20 A
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Fig. 1  Structure of self-reacting pin tool

1.3 MERETEM

FH X 25007 55 AR W P A I SR-FSW 4%
LIRS G . B85 1 TR L T AR 4% U7 10 1)
WA HRRE, IR SR (1 mL HF+1.5 mL HCL+2.5
mL HNO;+95 mL H,0) % %l % f5 i iR 647 1
T, 75 OLYMPUS 22 i G T 64T HL Y [X 96 43 AH 21
LU M B AR EE I, 7E MTS-810 H - Hi i 46
ML AT RS 7E JSM—-5910LV 94 Ha. 5 T Lg%
TRER T 2L 1 T S

FRM R T2 http://www. yhelgy. com

2012 4 556 HH

2 HERE5HH
2.1 SR-FSW #8455

SEAGR A SR-FSW G FE AN 2 fi 7w, vl LU
AR R AT I S P R, SR-FSW & — i
“CRATARE M BRI R PR |
THIE PR AR I A AR 2[R TE A 3 A % A
SERCKEEE . RIS SR E B A S T — AT
BIBEREL TR SRS T AR A Y T 5 — N hsr
mFESk , 3 Z A DR R R B O R AR X R [
SR-FSW i 8 — & Wil B2 3 N 13 AFFH ) S 2
A I R JE B R B AGOGAR , DR AR 1 R i
Al gy ) BB S AEH /N, TWIL NASA  ESAB 2541
PR IR A5 R R Sk S it Oy ) Y32 0 R
FUPERE BRI 1/5 ~ 1741977

(a) JEfe RIR AR

o Sl
(b) FRREIRAIRE

(¢) JRESTH
K2 FHLA SR-FSW it e
Fig.2 Process of SR=FSW for the plate specimen
2.2 REMBINN
SR-FSW {5 (Y SR AR 4 (181 3) , HE )2

-
B



TR SR IR S A AR AL AR RS IX T3k
SERH LR AR B A BRIR , SURE 5] JRAE AR

(b) JRZES A
P 3 XUl B EE AR 4% 1E S AN S
Fig.3 Top(a) and underside appearances of a SR—-FSW

butt weld made in 6 mm thick alloy 2219
2.3 BEIHEgEENSHEAR
&l 4 W E S| HALUESAE W2, E2RIMAE
(1) Hek BRI < WA A" MR 4% [ R R 98

H TS BN BUR RO EAR | TREE O BB

Tl Nl - anéiadn DM

e ortn e e N R

K4  SR-FSW i kA i 2 Wl R 2H 21

THT G BE W > BEPEAT BLAR 5 (2) AR AE R IAT L Py AR A
DXV JEL B 7 ) A WA 1 T 1A B2 1) T )0 2 [ B
5K (FF VIS ) | Jf HLW 35 LUK 4% J5 R v F 98 B
UL ERIFR 5 (3 ) K4 R AT A0 ) RIS el X 68
AT RIS S8 LA JEE B2 v o WG, {HLIE PR H U A
FEAE 35 22 0], O HLJS IR DU AR i DX 5 22 G 2 1,
KT HTFEMFAMLE g X, I 4 07T LU, SR~
FSW S R4 v J5 J32 -5 74 00 e (K J2 8 3 o A O, 1%
AR R AR A DR RN AU B R B L AR A
XSG REFBEAS AP — 20 A O3 7 AR B
WA ME Y X AL RS IE T SR-FSW i
St g5 ) F AR AR

FIH L PR AR AR LL , SR-FSW b Sk A A 1
UV Z TN R R R DA I EE s S 7 1 N 2
Ty LA AL 38 07 X A2 A2 AR T 40y, RUH A 3
FELAEAE b N PIANRE i S ARLE b TR R
P 4 T e 2 FE 4 AR AR O H G A DT 22 AR 4
R AR R AR X R R AT S
PP BEASEAR A KR 4% | 3 T[] T 2R 1T Y B o) PV A
AHLG, AR B, % T s R v e Ak v A
A8 TR R AR TR U Pl R S AR 1Y T
WA, PR AR A I BR T8 IR B 45 s 1Y
0 55 3% $% (kiss bonding ) 3% K 45 1% ( incomplete of
joint penetration ) [A] R, T2 [71) {5 F) figh R X6 T~ A %00 2
JREETT TS AL BRI AR A X AT RS 4w 1
JEAGIR AL PR A BAT B X

6.5%

Fig.4 Transverse cross section of a butt joint using self-reacting pin tool
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Fig. 8 Distribution of the equiaxed grains along the thickness of the joint
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Fracture specimen of SR—=FSW joint after tensile test
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Fig. 12 Fracture morphology of the joint

JEIAF 318.3 MPa, SE{{1%4 5. 5% . 123 W HE 5
SRR

SZ 3k

[1] Edwards R, Sylva G. Recent advances in welding of a-
luminium alloys using a self-reacting pin tool ( SRPT) approach
with application examples [ C] // Proceedings of 7" International
Conference on thrends in welding Research, Georgia, USA, 2005

(2] ®h3C%, VR 200, 55, UM B PF B AR FOR
[J]. M=l sk ,2008(21) :48-51

(37 Bif, 2%, 22 A, 55, 2219-T4 B85 4 WUENR FSW
SHHHLFSW L PEREXS LATSE[ 1], 1422008 (11) :50-53

[4] Thomas W M, Wiesner C S. Recent developments of
FSW technologies: Evaluation of root defects, compostite refracto-
ry toos for steel joining and one-pass welding of thick sections u-
sing self—reacting bobbin tools[ C ] // 8" International Conference
on Trends in Welding Research, Pine Mountain, GA, United
states ,2008

( FFEEE 91 1)



	2012年第6期大样

