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Table 1 Chemical composition of aluminum alloy 6082 (w/%)

Mg Si Cu Fe Zn Mn Cr Ti Al

0.98~1.10 1.00~1.12 0.10 0.50 0.20 0.52~0.61 0.25 0.02 Bal.
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Fig.1 Sketch of end quenching sample
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Fig.2 Cooling curves (a) and cooling rate curve (b) of 6082

aluminum alloy after end quenching
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Fig.3 Hardness curve along with the change of end quench

distance

§1200 F §

Sto00t

H
24
2

S
(23]
o o
o o

T T

o
o
T

Vickers Hardness,
N oy
o
o

NNV
T6 490 ‘C 490 "C 350 ‘C 250 'C 250 'C
10 min 60 min 10 min 10 min 60 min

o

Kl 4 6082 &4 N TS EEEEHRE

Fig.4 Hardness of 6082 aluminum alloy after artificial aging
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Fig.5 TEM images of aged specimens at different end quench distances: (a) 5 mm, (b) 20 mm, and (c) 60 mm
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Fig.7 TEM images of aged specimens at different end quench

distances: (a) 5 mm and (b) 60 mm

WX (250 °C) I, i AR ok A% v AR ok 1 A RE A
L RERG BE O, R Y BOR FE A, & 5O S A 2212,
B RZ BN &&EmAEX (490 CT) B,
R RS, RN, MHARIKE) JJIR N, B
H A R AR SR B/ . RIE A 42 7E 250, 490 C RIS
R, HT AT ERZ R, 548551
B, BEHEARSTERNE, BT R T E s
By GV K S T O RN R e [ A A, B e AR
JEAN IR BB R R, T R AR A &4
EFFRIX (350 C) B, BEA—@RIAHARLRE) /), iR
FE N8R v, VW RJR T BOE R AR, PR A A5 I v A
WX AR R ME . T B PHTAR BV HT A
W R TS AR, BRI T AR, IS T S
8 1 BT 0 A R, o TR b 5 4 B 2880 PR 82 A X AR
B AR, DL b R AR 0 A IR A 1
A G . Hid TEM HEUM LRI, 6082 & A
TE R Uity 8 KO8 A& RIS PRI FE P A I B R BT
R AR T R B B MR 11020 | X (AlFeS)
R T AE R AR ST AL A O A S V88 K U 3

Bl 8wl K A5 6082 & 4 ST HHAH TEM B A
Fig.8 TEM images of 6082 alloy held at 250 °C, 10 min (a), 350 ‘C, 10 min (b), and 490 °C, 60 min (c) after aging
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Quenching Characteristics and Microstructure of 6082 Aluminum Alloy

Long Sheming, Wang Mengjun, Wen Liu, Liang Yan, Chen Xinyi
(The Key Laboratory of Nonferrous Metal Materials Science and Engineering of Ministry of Education,

Central South University, Changsha 410083, China)

Abstract: The microstructure and quenching characteristics of 6082 aluminum alloy were investigated via an end quenching test, an
interrupted quenching method and transmission electron microscopy (TEM). The result shows that the hardenability depth of 6082
aluminum alloy is 15~20 mm under the condition of end quenching. When the cooling rate is 20 <C/s, plenty of fine and dispersed " are
formed after artificial aging, and the precipitation free zone is narrow. By the interrupted quenching method, when the alloys are preserved
at high temperature, the precipitation of g-equilibrium phase is not obvious which retains high saturated solid solution and has small effect
on aging; while in the isothermal process of medium temperature, g-equilibrium phases are formed and grow up quickly by the
consumption of solute atoms nearby which makes a great contribution to properties loss; when the alloys are preserved at low temperature,
quenching induced precipitates are formed slowly but grow up with the extension of time. No matter in slow cooling or isothermal process,
quenching induced precipitates g is prior to nucleate on the (AlFeSi) dispersoids, which is one of the reasons for the high quench
sensitivity of the alloy.

Key words: 6082 aluminum alloy; quenching; microstructure; precipitation free zone (PFZ); f-Mg.Si equilibrium precipitation
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