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ABSTRACT The intergranular corrosion behavior of friction stir welded joints of semi-solid 7075 Al-al-
loy in solution of 10 mL H,O, + 57 g NaCl + 1000 mL H,O was assessed by means of immersion test, opti-
cal microscope, scanning electron microscope (SEM) and energy spectroscopy (EDS) etc. The results
show that the entire welded joint can be differentiated as four zones: the base metal (BM) zone, the heat-
affected (HAZ) zone, the thermo-mechanically affected (TMAZ) zone and the nuclear weld (NZ) zone.
Among them, the corrosion degree of the weld center (NZ) is the lightest, the heat-affected (HAZ) zone is
the most serious; while the corrosion degree of the four zones of the weld joint may be ranked in an order
from low to high as follows NZ < BM < TMAZ < HAZ. In general, with the increase of corrosion time, the
corrosion forms of every zone of the friction stir welded joint of semi-solid 7075 Al-alloy conform to the
same characteristics of pitting corrosion, intergranular corrosion and spalling corrosion. The difference of
corrosion performance of different zones of semi-solid 7075 Al-alloy friction stir welded joints may be attrib-
uted to the different microstructure and distribution of second-phase particles in various zones of the joint.

KEYWORDS semi-solid 7075 Al-alloy, friction stir welding, intergranular corrosion, corrosion
mechanism
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Fig.1 Rheological squeeze casting forming 7075 Al-alloy virgin material: (a) virgin casting, (b, c) pre-finished material, (d)
welded plate
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Fig.4 Macroscopic morphologies of various zones of
semi-solid 7075 Al-alloy welded joint after inter-
granular corrosion for 1 h (a), 2 h (b), 4 h (c) and
6 h (d)
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Fig.5 Measurements of intergranular corrosion depths for different zones of the welded joint after corrosion for 6 h: (a) BM,

(b) HAZ, (c) TMAZ, (d) NZ
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Fig.6 Optical photographs (a-d) and SEM microstructures (e—h) of different zones of semi-solid 7075 Al-alloy welded

joint: () BM, (b) HAZ, (c) TMAZ, (d) NZ

21, BARTEAR L B2 i X 4 2 32 BB RS IR HLIR
1 FH RN Fi R BE AR N IR RE IR, (H B T X 32 41
5P 2 A R B R0 L it DA SZ 30 I 4 4 7 3t /)
T NZ AR, PRIt 12 DX ioM 26 2R 72 AT bk A3 14 1 F
NRABIEARTY SRR K AR, B I ZR A .
6d A1 h A NZ R FE B RO 4L 21, 6 £ T B ML AR
FH 55 i1 JBE A N TR 5 M 122 DX 3 2 B ) e D A
2, E R RGN 5] S ) RS 3 B 2L DY
(1 oA A A SR AN T o WL 4 AR FH R AR S R I
) PN HRES S NGTY R 2 2 N AR B I T N S
RO N SRl

2 [ 25 7075 554 4 FSW 2 L fE T i i b 45
52 BB PEET AOHUBR I 3h A0 EE B B N R A

RO ZR S5 K B A2 AR A, IT 7 2 A AN ] B oM
YRR A 5 3K i MR Sk 75 X8 5 BE A
TRt VB b P e 2 e ) LR
2.3 BXEIHHRALR

P 7~10 9 AEAS (A JB8 kst ] 1 10RE 2% DX )
(] O B3 . I 7~10 H AT DL H HAZ 1 5
e g E T NZ RS P s DL o 1 Ta~d R A
TEJEE Pl st 1] 9 1 h i (1] 7a), BM 2R THI ) AU 5 2
BLRIAE YR, 55 R B R & < TR 3 B 8 Dl
I ONCLE =Y € NE 2 i) Ve BT s T |
Ji (P 7b) £ 6 ok A E 52 300 FR) 32800 B S, R T el 156 750
(1 E LSBT H AT di T 4R S5 e, IF HLANWT [ 2R
A RSB o 4 h i (P 7e) i A B A e ik 2



4 4] TR [ 5 7075 B R B Rk i R JE P AT AT A 1093

7 MRS BM ik ] J b AN [ I 1) S RO R0 35
Fig.7 Micro-morphologies of the BM of the welded joint after intergranular corrosion for 1 h (a), 2 h (b), 4 h (c) and 6 h (d)
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Fig.8 Micro-morphologies of the HAZ of welded joint after intergranular corrosion for 1 h (a), 2 h (b), 4 h (c) and 6 h (d)
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Fig.9 Micro-morphologies of the TMAZ of welded joint after intergranular corrosion for 1 h (a), 2 h (b), 4 h (c) and 6 h (d)
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Fig.10 Micro-morphologies of the NZ of welded joint after intergranular corrosion for 1 h (a), 2 h (b), 4 h (c) and 6 h (d)
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Fig.11 EDS analysis results of the marked points for the welded joint after intergranular corrosion for 4 h
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Fig.13 XRD pattern of semi-solid 7075 Al-alloy after
intergranular corrosion for 4 h
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