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Development of Ultrafine-Grained Aluminum Tubes Using Severe Plastic
Deformation Process
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Abstract

A unique process was developed to improve the mechanical properties of a circular tube. In this proposed
process, a large amount of strain is applied to the wall of tube, leading to grain refinement in the material. In
order to investigate characteristics of microstructural evolution such as the distribution of grain size and
misorientation angle during the process, an EBSD OIM analysis was carried out. The analysis confirms that
the proposed process can very effectively produce a circular tube with ultrafine-grains.
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Fig.1 '» geometry of the severe plastic deformation
equipment for a circular tube

A7 s
AAlE AQS EdEUA 28] Arkie )

21 YRolg §29 UM Jts 3™

dFuE FEE oA WAV A3 2
FA e BER AGATIES F FEOE Uy o
A JE T8 FE AJA orFe AUEHE ¥
g ow=d agla FE AHEI ZF2 43 7
5 2te FHE Ao HAR o]FoqRY. & AT
oA AFEE FAA oAM= FEY M= s A
A E Ago]l wakzt 135°% 23] 3} Fig. 2
of F¥ w=dY, HAE o] &l dFvF F
vt Zad vyEE 34 UERAT Fig. 290
¥A1¥ ED, TD, ND Al /M9 & 77 Fu7F ¢
5= W, FE oA 3y $x3 whek 9
ED®} TDOl E5F 2%k Waks YepdTh A3
AHEE AEE FYE] AAL050 EFEHFEOR 27
FE AAL BAZ dEH AAE VA 7FEEke]
217 40 mm, T4 3 mm, d°] 70 mm2 9

Deforhling
tube

Mandrel

Fig. 2 Equipment for the severe plastic deformation
equipment for a circular tube

FHZ AT 7t Fol FHE AHEe] &
L 36 mm=E A FAE 3mmE A H)
AL 150-F ZH~E o]88lal Aol A
o]FoHTE Ay Mo Ao} FH AJHLS FE
| &&3sto] AFE-3FSIT

Fulg Fro ZAA T 3 A
ok 45 Eolglom, g AlES |
7] #138 o2l e NS dHHo= ¢
of Uzol WEE= Al o] Ald
A o2 E skl

ol
ks

B
=

=
K3

Y
o o
o fu

220[M ==&lo] =X
ul 2ol HstE S5ty fske] x7]
|

2o N o >
R
%
4
T
B
)
lo

lo ofN
)
By
2y
=
>~
>,
r\:l
o
:IN:",
4\

AvkE & F, EDYl 3 WelX EBSD
(Electron Back Scattered Diffraction) =74 3}
OIM (Orientation Imaging Microscopy) =2 & =33}

k.

3.4

09

Za 3B

1o

Fig. 32 %7] 1 A3 7bg §o FH A9
o] molth 27140 mme] 917 36 mm=z 74
skelar, dol&= 70 mmoll A 77 mm=E F7FFSI T



HaH hE AL 08T Fu g4 Ane 44

|
>

70
77

40

36 unit (mm)

Fig. 3 Initial tube and deformed tube.
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