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Abstract: The purpose of this study is to predict the residual stress in Al6061 during T6 heat treatment. In this study,
the variable residual stress in case of the solid solution(530°C, 2h) and artificial ageing(175°C, 9h) of Al6061 subjected
to T6 heat treatment is determined at different ageing times. A heat treatment experiment is conducted to determine the
heat transfer coefficient, on the basis of which the residual stress during the T6 heat treatment is predicted. In order to
take into account the relaxation of residual stress during artificial ageing, a Zener—Wert—Avrami function is used and
elasto-plastic nonlinear analysis is conducted through FE-simulation. Further, the residual stress is measured by using
the X-ray diffraction(XRD) method, and the result is compared with the result from the FE-simulation. It is found that
the residual stress predicted form the FE-simulation is in good agreement with the residual stress measured by using the
XRD method.

FulEe] Al dAdy Wy T skl

1. M B2 T6 FQE]JS Adi7tE &, §A4 8 x%j/](Sohd solution

heat treatment)®} <18 A] & %] 2] (Artificial ageing)&

AAYACXXX, 6XXX, 7XXX) ¢FVFE G55 =23 HA 744 HHS A= udolth. =3
< 7 %, dYe dAYE w8 HA e VA4 aA 3= Qs Bxst neAE BE7] 9
E4d 2L T O%E}. 53] 6XXX Al<(Al-Mg-Si)= & o exo Fus= Ao rd_/[:zﬂoi b
e dAA el vE v Aes ST sgm ojme] Ut gERe AR
dAeol s Adste= WEAd HEAERE T o) wa"e] wi o= AYAESE, Fuo

1
ER L E AEEFS el WAk

T Corresponding Author, bmkim@pusan.ac.kr o= TE X o =TT
© 2011 The Korean Society of Mechanical Engineers FFA A wE, AA g Aol Aol Adsl W




718 adE - HuE - 4

OF7|AIA A AWETL FHAShE
0@ duxor 16 Al A$- <
3 &AM E EAE IFEHS °F 30~40%
AAZF 7hsskA R g AF-E
HorO webd Amel =
2 AIZE & AdeA %
¢ "avt gom AAY
oS 9 Hrrr Ao

- FFeES dS5etr] A e
S A A (FEM)S ©@ed] 71 2 W7 of A
WAshE Ao m ALkedtt kA Rk
= A17075 o] 9 A, FAS WSt upe} &
AT H FEAE WstE 27 gEete] RS
g Al At AEUEE Y =3 H
2 2y olgl~ 2E(Stainless stee))2] A7 34
Al, Bl ¥ (Tempering) 2} o] A&7} 312 ZFA|ZE
wE3HE A9 ds] 23 22 (Creep model)S
Agote] AlmAIZte] wE AR5 WEE oS
saie.

B oAPdAE 2Ry AR F A o
AgR= T6 @A da
Al6061 ©] A7 IFSHE o535
o e ds d3a] el QA AW S
sto] 71 2 Y7t 5o 4 2o wet gii
A A Al 9*(Convective heat transfer coefficient)S I}
orelaAtt. &k JAFA|E T Zener-Wert-Avrami 2]

e

= =)
aesgt =9 fRasdNon d5H @7
=82 X 4 3@ (Xray diffraction)el]l ¢]3l] =4
= o =) =)
| AR mwstel @A
A #1 : Furnace heating
#2 : Water quenching
#3 : Furnace heating
#4 : Air cooling
~ Solid solution Artificial ageing
8 - > - >
o 2hr
=
® 53T
i
5
2
£
= #o# ohr
175°C
25¢C >
10min 2hr Ohr 24hr
Time
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Fig. 6 Results of FE-simulation for Residual stress(Z)
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