ZQ

e R

ot
=)

3 2009¢x &A= Hs

o =)
U

ECAPSEZ A

mnl,
o

™
02

pp. 306~309

xE Zo|ME Al-Mg 32

aHH MESHE.

=5 HYHE

ol &5

High-Strain Rate Deformation of Ultra-Fine Grained Al-Mg
Alloys Fabricated by Equal-Channel Angular Pressing

Y.G. Kim, Y.G. Ko, D.H. Shin, and S. Lee

Abstract
The influence of equal-channel angular pressing (ECAP) route on dynamic deformation behavior of ultra-fine grained Al-
4.4%Mg alloys was investigated in this study. The 8-pass ECAPed specimens consisted of ultra-fine grains of 0.5 um in

size, and contained the considerable amount of second phase particles, which were fragmented and distributed

homogeneously in the matrix. The result of dynamic torsional tests indicated that the maximum shear stress and fracture

shear strain were lowest in the specimen deformed by ECAP via route A among the 8-pass ECAPed specimens. The

formation of adiabatic shear bands was addressed by concepts of critical shear strain, deformation energy required for

void initiation, and microstructural homogeneity related to ECAP routes.

Key Words: Al alloy, ultra-fine grain, equal-channel angular pressing(ECAP), dynamic torsional test, adiabatic shear band

1. A&

Ay L ol &3 FAA 7HH(severe plastic

deformation)of] g Z&3t AF7E AP U+
7}

S

At

o}
=

ini

}, ©1 % ECAP (equal-channel angular pressing)
HMEH T B3RS EddeEN
AR HS Aolster A Wiew
Jth[1-2). HIE7HA] ECAP7HEo 2 A Zd
A 2R g AFEZE Terhune %[3]—8—
2FuEe ECAP A¥& Fato 7187

st whel Aold ClAEHE FBE W 9

e =N J\’_]';é}
D%, Dobatkin ¢{4]-- BAES 0|43 ECAP
ef?:]'% EO}'C’%
A9 way
A9 7hEy F
route C, 18 1L
H&skiv
oj9} Zo] zulA AAY A5

o4

oH

_.ﬁi.it_mi

|

¢

j=|

r;_a **

jo o Hy P W

>

route A L 743

P ESHE!

1. £33 dEga

2. 9gdiga

3. gYdgn

# ¥%F3} %R, E-mail: shlee@postech.ac kr

- 306 -

0%
z
gk

= o

—z

-

2
i
2 0l
)

Az ude
FF FAT A
3] 284 7t
A8 FAHAUY ATl
s, T34 stF 2delA
(ASB, adiabatic shear band)% <]
2 3ty FAEH 2HARY JUFeg &
2 wirjo ojgk HFAo] F43] wo}
o2, ¥4 ¥y = Av @l W
Ao 71AA Aol Frieojop Pt

et B dAFedE 2adYdart EAste
F294 Al44%Mg FFE oI Az sl
A ECAP 7}3ste} 2t 2o wel zujA 23
ojsteled, 54 HER ¥WE F A=

L= =4 T
43} e BESHAT o F Fiel $4 BA

N

M

2
i
-
N

o,

in)

Jr ¥
ol T
oL
olo
L
I

-

o

fu
N
i
2

g g

ol ox
2,
=5
N
—_
ko
ol
2
I
h’w‘ o

)

mV)
g
R
av)
r:,

[o

Ao ok il & oo N x o2 Lo
2 ox

K
=]
o

N

—_—

A

i



of viXe sdzze A g nEIGO
B, AlAzA S vtges ddy damse] 34

7 st EA ] taiA AuR gt
2. Al

st o] 4.4%Mg-0.7%Mn-0.15%Cr-Al(wt.%) 2]
A4 5083 ¢Rulw ¥F LEASE AMEIR T,
o|F 450°C oA 1 A3t old¥se FFWEHS
AAR. 271 Z2FYH A7l ¢F 20 pm o7,
10 pm ©°l8F Z7]2l MnAl6, CrAl7, Mg3Mn2All2
9 Ze FET FEEY 2 A dAE] EAT

Tk ©1F 200 °C ofM mAZH )T TIFH(W)E
Zb2 90 ° R 20 ° ) FBOR JbE Apojol A
o] 3lA glo]l 718 route A, "3 JFF Ateld
dAge wgkog zhzh 90 ° 9 180 ° A F A=
HH Q) route B9 route C &) A 7HA] AFZAOR
8 319 ECAP 713& 7t S33qlth

o] AJHES oA T FEAvH g nA=z
AL #FEHA, FAPAAAU 7 (field  emission

scanning electron microscope) WollA] EBSD 413}
o, 2% ¢+ TSL AHTexSEM Laboratories, Inc.)ol
Al A FH= OIM(orientation imaging microscopy)
Analysis 2T E Qo] & o] &3l EA31c)

A AEE sty A3 W3Fo] ECAP tho] W

o] WP TE FTHAY 6 mm, AolA & 2 mm,

Aolxl FA4 15 mm o & AHo=R 71F3te]
0131 10 E _g.EJ:_Q] o]z};g]fﬂﬂs-—i /\}_8_3].0;] 107 S-l
HHAESEE J2o44 9F Aldssch 534
}\]gjoﬂ ArE2E AL ECAP 7}E-HFgko
o2 FAAE 25 mm, F74 280 pm
Hel2 AT A vlER MY
50] 254 mmoli Zol7l 2 m¢l 3 4
dFrE FoE TAHYA AdH2H
2(b)). & BHEY A@oAME FEZ(clamp)9} %
2 (pulley) Ate]o] AR U9 E Q F(torque)E

AAZ 3 ZRTE AAA7H 544 E_Q_ELJ
At #Fste IE2L A 84 Auw
(elastic shear wave)’} A 02 AH| Ad T o]
AlHs HEAZIT o] FAA §IAlal, Wbyl
FoaE ¥ A (strain gage)oll 22
A3 715HT} 7]S5H 43
B2 RE A @43 EAHE

Y, 283

£, Fohag R Awed, 1)
ﬁ%% gk o] y (% t(HEFH AHLE 2
o A AG-SHE-HH S S (dynamic  shear

stress-shear strain)

- 307 -

[s]
&

T2l AE AR NA
A ohH & &5 5 (shear strain rate)= 9F 1200 s o]$le
o, gedA Adstyrtt A ¥EY AE

Aol A 5-of WHHH-H

3
<
=
(5} =

gy AEe ¥z
SEM ¢ & #AsIo}

Fig. 1 Image quality (IQ) maps of the (a) route A (b)
route B, and (c) route C specimens, respectively.
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Fig. 2 OM micrographs of ECAP deformation for
(a) as-received, and 8-pass using (b) route A, (c) route
B, and (d) route C, revealing the degree of
distribution in second phase particles.
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Fig. 3 Shear stress-shear strain curves obtained from
dynamic torsional tests at room temperature.

Fig. 4 SEM micrographs of the deformed area of the

dynamically deformed specimen of the (a) as-received,
(b)route A, (c)route B, and (d)route C
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