55 24 55 3 ) FEEEEBFIR 2014 4 3 J
Volume 24 Number 3 The Chinese Journal of Nonferrous Metals March 2014

TEHES: 1004-0609(2014)03-0659-09

A AL IR X 5 5 B 2 7075 & & a8 /S H BY =20

AR, hithk, BRiE, Mg, KR4
(PERH K2 MRk Rl E TSR, $EBH 110870)

W OZE: SRR, BRI MIGC)RE:, WA PR Z(RRA) A HD B B 7075 & 441278
TES o2 ARG IR b R, TS T6 VR T8, T73 i BT Lo . S5 RE I & T6 AbFF,

i AR AT IR B A S b SRS 4 ) 760 MPa, H 5 FLAbZELE 43 AR 1K) 5 AHFIAS /AN 5 FTEHT HH 45 (PFZ)
A Prsh i E bt ReAE 22, MIREREIS 131.4 pm; 28 T73 B S M5 n AHWTIT A PFZ KIS 56 il 5% &
ST, A R EE N 2.0 pm, {H R P g AR S ARAR A B el M A S Pihr s i IR R R, AUk 676
MPa; FFH(120 “C, 24 h)+(200 °C, 10 min)+(120 °C, 24 h)i¥J RRA A-FI 5 &4 AN p B O BT, Biligih:
SRJEIL 758 MPa, BEAKT T6 A MIBUHARIE, 11 FEAR WIS 5 A1 (K] RN 56 FENE I 1) PFZ A A SpUim i) i ot g
W B, TIAE MR 16.8 um, 548 T73 AP R REE .

KHRIA: 7075 A WURBUE: [EUHFNRG SEE: SR

PESES: TG146.2 MHRFREED: A

Effect of aging treatment on intergranular corrosion of
spray forming 7075 alloy
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(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: The microstructure, mechanical properties and intergranular corrosion (IGC) behavior of spraying forming
7075 alloy undergone retrogression and re-aging (RRA) were studied by tensile test, electron microscopy, and IGC test,
and compared with those of T6 peak aging and T73 overaging treatments. The results show that after T6 treatment,
abundance transgranular dispersive 5’ phases make the tensile strength of the alloy reach 760 MPa, continuous # phases at
grain boundaries and narrow precipitate free zones (PFZ) make the IGC resistance decrease and IGC depth reach 131.4
um. After T73 treatment, interrupted # phases at grain boundaries and wide PFZ can improve IGC resistance, and the
IGC depth is only 2.0 um, but depressed volume fraction of coarsening transgranular #' phases greatly reduces the tensile
strength of alloy to 676 MPa. After RRA treatment of (120 C, 24 h)+(200 ‘C, 10 min)+(120 ‘C, 24 h), abundance
transgranular dispersive ;' phases separate out again, # phases at grain boundaries interrupt, and PFZ widen slightly. The
tensile strength of alloy is 758 MPa, which is a little less than the strength after T6 treatment. IGC depth is 16.8 um,
which is close to that of the T73 treatment.
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Table 1 Chemical composition of spray forming 7075 alloy
(mass fraction, %)
Zn Mg Cu Si Fe Mn Ti Cr Al
548 221 1.48 0.121 0.371 0.278 0.028 0.159 Bal.
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Fig. 1 Intergranular corrosion SEM images of spray forming

7075 alloy after various aging treatments: (a) T6; (b) T73
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Table 2 Room temperature tensile and intergranular corrosion properties of spray forming 7075 alloy after different aging

treatments
Sample state Aging treatment R/MPa  Ryo/MPa  A/% yMS'm")  IGC depth/ym IGC rating
T6 120 °C, 24 h 760 719 4.8 18.3 131.4 4
T73 (120 C, 8 h)H(160 C, 16 h) 676 621 8.4 23.3 2.0 1
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Fig. 2
different aging treatments: (a) T6; (b) T73

TEM images of spray forming 7075 alloy after
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Fig. 3 Intergranular corrosion SEM images of alloy after
various retrogression treatments: (a) 200 ‘C, 5 min; (b) 200 C,
10 min; (¢) 200 C, 15 min
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Table 3 Room temperature tensile and intergranular corrosion properties of alloy after various retrogression treatments

Code Aging treatment R,,/MPa Ry02/MPa Al% Y (MS'm ) IGC depth/pm IGC rating
R1 T6 (200 C, 5 min) 630 583 10.0 21.2 96.8 3
R2 T6 (200 ‘C, 10 min) 623 570 10.4 22.5 52.6 3
R3 T6 (200 C, 15 min) 618 577 10.6 23.2 35.6 3

B4 ZAFEMAAEE A5 TEM %
Fig. 4 TEM images of alloy after different retrogression
treatments: (a) 200 °C, 5 min; (b) 200 °C, 10 min; (c) 200 C,

15 min
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Fig. 5 Intergranular corrosion SEM images
of alloy after RRA with different retrogression
treatments: (a) 200 °C, 5 min; (b) 200 C, 10
min; (¢) 200 C, 15 min
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Table 4 Room temperature tensile and intergranular corrosion properties of alloy after RRA with different retrogression treatments

Code Aging treatment R./MPa Ry2/MPa Al% y/(MSm") IGC depth/um  IGC rating
RRAI1 R1+(120 C, 24 h) 735 699 6.4 21.5 28.8 2
RRA2 R2+(120 C, 24 h) 758 711 8.6 22.8 16.8 2
RRA3 R3+(120 C, 24 h) 723 674 9.0 23.5 5.2 1

B6 AFEIAGIE R RRA AL S5 5
{1 TEM 1%
Fig. 6 TEM images of alloy after RRA

with different retrogression treatments: (a)
200 ‘C, 5 min; (b) 200 C, 10 min; (c) 200
‘C, 15 min
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