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Effects of two-step ageing treatment on tensile properties and
intergranular corrosion of 6061 aluminum alloy

PAN Dao-zhao', WANG Zhi-xiu"? LI Hai', ZHENG Zi-qiao*

(1. School of Materials Science and Engineering, Jiangsu Polytechnic University, Changzhou 213164, China;
2. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Effects of two-step ageing treatment on tensile properties and intergranular corrosion(IGC)of 6061 aluminum
alloy were investigated by tensile test, intergranular corrosion test, optical microscopy and TEM observation. The
experimental results show that ultimate tensile strength, yield strength and elongation of 6061 alloy in T6 temper are
348.4 MPa, 320.3 MPa and 13.7%, respectively. However, the serious intergranular corrosion occurs with corrosion depth
of about 270 um. As a result of two-step ageing treatment, the strength decreases and the conductivity increases with the
increase of two-step ageing temperature and time, but the mode of corrosion changes from intergranular corrosion to
pitting corrosion (PC) while the corrosion depth decreases. Under the optimum two-step ageing treatment of (180 C,
8 h)+(210 ‘C, 2 h), the ultimate strength, yield strength and elongation are 348.4 MPa, 320.3 MPa and 11.3%,
respectively. The mode of corrosion is slight pitting with corrosion depth of 50 um.
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Table 1 Mechanical and corrosion properties of 6056 and 1370 alloys after different ageing treatments

[12-13]

; /.%lloy. Temper Ultimate Degr.ee gt; Yield Degr.ee 2(:f0 Elongation/% Corros.ion Average
esignation strength/MPa  reduction’/%  strength/MPa reduction”/% behavior depth/um
6056 T6 387 355 7.5 IGC 130
6056 T78 364 5.9 337 5.1 10.5 PC 160—220

1370 T1 430 380 13 IGC 210
1370 T2 400420 2.3-6.9 350-370 2.6-7.9 12-14 PC <100

1) Devotes reduction of strength in T78 compared with that in T6; 2) Devotes reduction of strength in T2 compared with that in T1
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Fig.1  Tensile properties of 6061 aluminum alloys after
two-step ageing treatment: (a) Ultimate strength; (b) Yield
strength; (c) Elongation
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Fig.2 Electrical conductivities of 6061 aluminum alloys after

two-step ageing treatment
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B3 ANFAKLET 6061 144 a6 B3
Fig.3 Intergranular corrosion micrographs of 6061 alloy after different heat treatments: (a) T6; (b) T6+(190 C, 2 h); (¢) T6+(210
‘C, 2 h); (d) T6+(230 C, 2 h)
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Table 2 Intergranular corrosion behaviors of 6061 alloy after different heat treatments

Temper Corrosion behavior  Average depth/um Temper Corrosion behavior ~ Average depth/um
T6(180 C, 8 h) IGC 270 T6+(210 'C, 8 h) PC 40
T6+(190 °C, 0.5 h) IGC 230 T6+(220 °C, 0.5 h) PC 90
T6+(190 ‘C, 1 h) IGC 160 T6+(220 ‘C, 1h) PC 75
T6+(190 ‘C, 2 h) IGC 150 T6+(220 ‘C, 2 h) PC 60
T6+(190 C, 4 h) IGC 150 T6+(220 °C, 4 h) PC 50
T6+(190°C, 8 h) IGC 140 T6+(220 °C, 8 h) PC 35
T6+(200 C, 0.5 h) IGC 150 T6+(230 °C, 0.5 h) PC 50
T6+200 C, 1 h) IGC 100 T6+(230 'C, 1 h) PC 45
T6+(200 'C,2 h) IGC 85 T6+(230 'C, 2 h) PC 30
T6+(200 'C, 4 h) IGC 70 T6+(230 °C, 4 h) PC 30
T6+(200 'C, 8 h) PC 60 T6+(230 °C, 8 h) PC 25
T6+(210 °C, 0.5 h) IGC 100 T6+(240 °C, 0.5 h) PC 45
T6+(210 'C, 1 h) PC 80 T6+(240 °C, 1 h) PC 40
T6+(210 ‘C, 2 h) PC 50 T6+(240 ‘C, 2 h) PC 30

T6+(210 ‘C, 4 h) PC 40
Jeis AT H AR EZOGERRT GP XN DK A7 4H fE T6 ASFERH T v Rl FEEAT 2L,

(K 4(a)), 1M1 4 7 S SLE S0 A (KRR S0IR B T4 b PRI AT AR PSR B0R R i R AR . &
H, (WK 4(b)). T6+(210 C, 2 h)WRM A4, AT H AR 32 S
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Fig.4 TEM images of 6061 alloy after different heat treatments: (a), (b) T6; (c), (d) T6+(210 C, 2 h); (e), (f) T6+(230 C, 2 h)

AIOARINERIR AR B, 5 T6 &AL, SN K 4(d)).
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