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Effects of heat treatment after welding on
friction stir welding joints of high-strength aluminum alloy
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Abstract: The microstructure and property before and after heat treatment of friction stir welded 5 mm aero 7075
aluminum alloy were investigated. The results show that when the rotating speed of stirring joint is 600 r/min and the
welding speed is 60 mm/min, the tensile strength can reach 381 MPa that is 84.6% of the base metals, which are regarded
as the most ideal parameters under experimental conditions. There are equiaxed grains with size of 6—7 um in weld
nugget. After heat treatment, the tensile strength can reach 415 MPa. The lowest hardness appears in thermomechanically
affected zone (TMAZ) of advancing side. The fractography has a characteristic of dimples of strengthening phase and the

strain fracture appears in TMAZ of advancing side of joints. The weak point of friction stir welding joint for 7075

aluminum alloy occurs in the TMAZ.
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7075 B BN R TRRE, T N T T
RINbo HRT, IZRE R R ER AR U R
PR, SRS A S BRI TE R AL, TR
TR, HG I )65 e BURR, ANRE 7870 AR MR
REo IR PE BRI B TT LS S 3t (R S AR A R
1R, JF HLRENS D B BRI 1IN 7 R TR sl
Bio ASCAEHEHURE 5 mm 1) 7075 B35 GabAT HIE
BOMFEREFEEEIR W% A SR SR A BT
IS 22 PERE, 2SO TR 2 ).

1 K

SRR IS AL I A4 KL )2 5 mm (1) 7075 556 4 4L
IR, FE RS 160 mm X 20 mm X 5 mm, HAL
SRSy 5K BT SR PR AR A R 1 53R 2 By
Hlo I FHBEFELANE HAA R 20 mm, HEPHEEAEA
5 mm, KN 4.8 mm. REKH PO 7 AT
bk EERR IR e . W5 B e EE R L) FSW-3LM—
015, METESHCh: Bk 4% 600 r/min,
P FE SV RS TT 1) I PRI 60 mm/min. SRS TR
B AG-10TA HL7J5 feprApL AT Sk, %
I B U IR A S A 7 8 AR 6 I A 4 AT A
SHLIES, ] HX-1000TM B 5 A 2 1F R4 T
TR PR, 7 Me-F3 S ARG WAUEE S ioml 21 21
JE 4> 2 mL HE. 3 mL HC1. 5 mL HNO;.
190 mL H,O, JEHhIE Y 10 so $UbFIT 4. [E%
ML 466 °C, 2h #UKE; 120 C, 24h ALK

Fz1 7075 tae L sy
Table 1 Chemical compositions of 7075 Al alloy (mass

fraction, %)

Zn Mg Cu Si Fe Mn Al

5.5 24 1.22 0.4 0.5 0.3 Bal.

2 FHR5SH

21 I Z5EEHIMAEE RN

ST E MR REIN SR 2 T8, AEBERE SR e R A
600 r/min. LN 60 mm/min B, FE:HTR R
FEfelf, A 381.07 MPa, AR BEMGRIE K 84.6%.

2 IARBIHTESK P R

Table 2 Joint tensile strength before heat treatment

ROt{itlng and Tensile strength/ Joints and base
welding speed/ . .
3 MPa metal intensity/%
(rmm ")
400, 40 352.67 78.53
600, 60 381.07 84.60
800, 80 376.67 83.88

M2 3 A%, 7R B SRR (1 5 5 I B4R
KRR SRIEN 89.50%, XIUFWIAEIZSELT 7075
SR A R BRI IS B e R R AT, AR id 4
A R PR B e P Sk

F3 P EBEL PRI
Table 3 Joint tensile strength after heat treatment

Rotating speed and
welding speed/
(rmm™)

600, 60 415 89.50

Tensile strength/ Joint and base

MPa metal intensity/%
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WA FTAE ;¢ XOHGEI, b XRT ¢ XA 4 & 1 4

B 1 Pk B ARk A AR 2 ML

Fig.1 Section macrograph of friction stir welding joint
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Fig.2 Microstructures of joint before heat treatment: (a) Retreating side; (b) Advancing side; (c) Base metal; (d) Nugget
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Fig.3 Microstructures of joint after heat treatment: (a) Advancing side; (b) Retreating side; (c) Base metal; (d) Nugget
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Fig.4 Microhardness distribution of joint
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Fig.5  Microhardness distribution of sample after heat

treatment
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Fig.6 Microstructure of fractography for joint before heat

treatment
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Fig.7 Microstrucutre of fractography for joint after heat

treatment
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