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i . %5059 A SR E LR I T T ORIENRLRE (125 ~ 275 °C) i 1 h ke fbiB K AL B0, BF 9T 1 e
B KRB XA A LR BE A 52 m) . AFE A SRR AR TE R 62. 8% 18 LARA 1 AR T ZUNIE I T 2t Z4-2F
SR SR BT 5 Bkt 22 R TRIIELRE (150~225 °C) AR 1 hil SR, T BTEIHE BT H e 220 B AT, 1 S AR b 7E i
(B P R v VT BY DR B T S iy A X . Bl 1R KRS R 125 °C s 28 275 °CL 5059 5 4 v LM 1) i il
SR FIHTRL SR B2 91 11 386,474 MPal#{KZE 301,407 MPa; ZEMI 0 (1 10. 4% FFE 3 18. 1%. 5059 4854184,
M B TR N B T DU Sy 125 °Cx 1 halR KA 19 13. 7 mg/em?, 7128 200 °Cx 1 hiR K AH 11 53. 8 mg/em?,
B4 22 275 °Cx1 hiB K HRAF 19 4. 9 mg/em’.
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Abstract: The cold-rolled 5059 aluminum alloy plate was annealed at different temperatures
(125 ~275°C) for 1 h, and the effects of stabilizing annealing temperature on the microstructure
and properties of the plate were studied. The results showed that shear bands passing through
multiple fibrous grains were formed in the deformed microsturcture of the cold-rolled plate with
deformation 62. 8%. After annealing at different temperatures (150~225 °C) for 1 h, the P phase
was precipitated continuously along the shear bands, leading to the formation of corrosion
grooves during intergranular corrosion processes. As the annealing temperature increased from
125 °C to 275 °C, the yield strength and tensile strength of the 5059 plate decreased from 386
and 474 MPa to 301 and 407 MPa, respectively, while the elongation increased from 10. 4% to
18. 1%. The corrosion amount per unit area of 5059 aluminum alloy cold-rolled plates increased
from 13.7 mg/cm® of 125 °C x1 h annealed plate to 53. 8 mg/cm’ of 200 °C x1 h, and then
gradually decreased to 4. 9 mg/cm® of 275 °Cx1 h annealed plate.

Key words: 5059 aluminum alloy; rolling; stabilization annealing; intergranular corrosion;
tensile property
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1.1 MBRERIZiET

SR RE R 2.75 mm JE Y 5059 55 A 48 FL
Mt B 28 T2 R e KA AR il 1) 48 mm
JE 1) 5059 F0 4 4 BE R HEAT 510 °CLR IR 12 h (193
SRR K, 22 8 TR R TE il 84.6% MY AL,
L2 7.4 mm, 40T 3IEK AT R 62.8% Y
R EL 5L 2 2,75 mm. H 9 B 4 HEA Al MANY-
FOUNDRY H S2G I AFE AR 22 I i 4
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o R TR 1 1 R R AR AR R R AR E R
AR Ao 0 AL A A 4 R R T AR R
FEIR B8 R R S FF AR TR, 1 h 5K RE S U

&1 B5059BRAEMN (RESH)

Table 1 Composition of 5059 aluminum alloy
(mass fraction) %
Mg Mn Zn Ti Zr Fe Si

5.05 1.00 0.52 0.14 0.10 0.10 0.06

1.2 KRR

R T SREEHBA 1 f kT 55 RS AR B, )
FH Olympus BX53-P i ) . 555 53 il R 1 2 Fil
J5 OGRS B SO ZH 2R A TSR . —Fp R Y
L—S i (ML 1T ) 28 554 s L R AU I #2647 BH
W 78 A 30, 78 Il HBF, 5 781K AR 1: 16
(AR AV, TR A AR , A e SRy B , 9 P D
JER20 ~30 V, HLJE % B HIZE 0.1 ~ 0.5 Alem?,
IFIE] 1~ 3 min, J5JE < 40 °C. BHHL 7 5 A 38 52 i
Ji o PG b Bl B X A i 1 AR T S 1 A 7 2% -
B HCHL AL B PR TR S — R AR 2 LR
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IR I HLHEFT AR 56 B P AR i 45
Je ELAFE, P AR IR P o Je A 5 | Ao, i
S 1 mm/min. 28560 25 A HE 15 S (R, A U
I TR 407 1% 220 ) oy e 50 B J R A T B
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B1 ffilER~TREE (86 mm)
Fig. 1 The sample dimension for tensile test (unit:mm)
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Fig.2 Microstructure of the cold-rolled plate after annealing at different temperatures for 1 h under polarized light
(a)—ARIB I (b)—125°Cx1 hiBJ; (¢)—150 °Cx1 hiB k5 (d)—175 °Cx1 hiB 45 (e)—200 °Cx1 hiB K ;
(£)—225°Cx1 hiB k; (g)—250 °Cx1 hik %k ; (h)—275°Cx1 hiB k.
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Fig. 3 Microstructure of the cold-rolled plates annealed at different temperatures after corrosion by Keller reagent
(a)—RiBJ; (b)—150 °Cx1 hiBk; (¢)—200 °Cx1 hilJ; (d)—225°Cx1 hiR &
(e)—250 °Cx1 hiB  ; (£)—275 °Cx1 hiR X .

B SR AR B A Mg R X 8 20 21 Bl R A
Nk BAEAT, W 3c, K 3d R, X s 41 K]
2b~ & 2f HOUL 5 B 1 57 U) 7 B A — 2 1Y R R O
F B IR O B — 2P T R #1250 1275 °C, iX
Lo RAT AT T R, IR e, B 3R . [ ]
PUE Bl B SR R 150 °C T 3] 275 °C)
TRARE 2 AT R 8 ok B S SRS I Pk b R
KR A 200 ~ 225 °CIE i BRI %
2.2 FfhiERE

L BN TRIR I B AR L il e dn 14 4
FIE 7R 8 ELARM 7E A 3B K 94T 5 52 1 Bl
i I e K, 40 9 A 494 F1 436 MPa, 4iE i R B fi%
H7.6%. BfiE JCE E 125 °CFF g B 275 °C L, %
FUMAE 1 TR A 5% J3 A0 B 7 580 88 AN W AR 1K, S e
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1B JORBE [ 386,474 MPa, FEA % 275 °C 1 301,
407 MPa, JEIZ 125 °CHY 10.4% $2 125 5] 275 °C
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Fig. 4 Tensile properties of the plate after annealing

at different temperatures
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1B R BE 125 °CTH i 1 275 °C , B A LA T
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Bifi 5 IR KCRLE 125 °C T 28 275 °C, Mk 1 T
s ) JE b P B ST R TG PR v R bR SR IR
F 125 °CHIE T 250 °CH , A Bz 17 B FE /)N
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Fig. 5 Weight loss per unit area after annealing
at different temperatures for 1 h
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JARFERTE S AR, HLRE W ] AH B 28 LAY JE i
VAL N 6¢ TR . 28225 °Cx1 hil kWb L-S T
22 i 8] J6 b 5 2R T K Y A i, {E R ke BRH
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REAS Sz Wt AN [R) Wb T o5 ] 5 et P R ) 22 57, ik
51 5 TR B B et G F 5 R S BRI O RS I R AR

E6 AEEBEETRAXI NGRS L-SEEMFIE
Fig. 6 L-S surface corrosion morphology of the plate annealed at different temperatures for 1 h
(a)—RiB K ; (b)—150 °Cx1 hiB k; (¢)—225°Cx1 hiB k; (d)—275 °Cx1 hiB K .
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Fig.7 SEM images of L-S surface at different annealing temperatures atter corrosion of the sample
(a)—ARiBk; (b)—200 °Cx1 hil:k .
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LA @RS B BT YA TE S R o R A
Sy W B0 ol T8, 7 it (BB TIOR3 O -5 5L
5 o] B AR EE ) B i AR, ] 6b, K1 76 s

4 4 ik

1) 5059 fR A 4 AL MM 22728 5 R 62.8%
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U 1 AR K T BY UIAE AT E S0 B A X LE AR
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2) 5059 £ A 2 FLARMA LE A [ LB R 1 h
B JOE i R B AR 435 B 125 °Calk 2k
FE ) 386,474 MPa, F£AIK 2 275 °CHY 301, 407
MPa, %iEfii % By 125 °CHY 10.4% FF i 5] 275 °CHY
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3) 5059 SR G AR AR M AEA AR BEARIE 1 h
R K JE B TR P JE ke Sl 125 °Cx 1 hiaB 2k
MbF 9 13.7 mg/em?, 35011 2 200 °Cx 1 hilR kM bt
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) 4.9 mg/cm?.
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