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Three-dimensional Reconstruction of Microstructure of Semi-solid

7075 Al Alloy Based on Tomographic Images
Liu Hongjun, Zhang Dongxu, Zhang Jingyu
(State Key Laboratory of Advanced Processing and Recycling of Non-ferrous

Metals, Lanzhou University of Technology)
Abstract: Based on metallograph of tomographic slices, the 3D reconstruction method was applied for an-
alyzing the microstructure characteristics of semi-solid 7075 Al alloy by the digital processing technique.
The samples of semi-solid 7075 Al alloy were prepared by the recrystallization and partial remelting
process, and then the two-dimensional photos of tomographic slices were obtained by metallographic mi-
croscope. After the digital processing process including locating, aligning, thresholding and stacking of
multilayer images, the 3D microstructure was reconstructed by converting the two-dimensional informa-
tion to three-dimensional information. From the reconstructed 3D microstructure, it is found that the
microstructure of semi-solid 7075 Al alloy prepared is connected or isolated liquid phase filled in the gaps
among the solid phase. The space structure feature of microstructure of semi-solid alloys can be charac-
terized easily by 3D microstructure, so the microstructure can be characterized more accurately.

Key Words: Three-dimensional Reconstruction, Microstructure, 7075 Al Alloy. Semi-solid Alloy

s 7075
b ’
b o
o (Recrystallization and Partial
, Remelting, RAP) 7075 .
) (
e ) s
b
[5]
’ o
’ b
[3.4]
o ’
:2016-12-09; :2016-12-21
: (145RJZA082)
L1974 . . . (730050, . 0931~

2973563,13669345430, E-mail: hongjun liu(@ hotmail. com

354



7075

, N . ) 2,
RAP s 7075 .
[6.7] s

7075 s

1 7075
2
#60 mm 7075 s
#15 mm X 19 mm , SX2-2. 5-12 s 1
. PID 600 '
7075 N N s

C, 5 min Lsl

40 s, 4XC-PC

’ 40
' 3 , 3
. ] 3

o 1 ,
H ;d1 dz
s 0 136°,
0.202d , 2 h
dZ o ’

355

(C)1994-2021 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2017

(  Photoshop,ACDSee )

b b b
o b
b o o
b
b o
b
b
, 4:3 . 5 ,
0
2.3
Mimics

(a) 1 (b) 2
6  Mimics
7
3 7075 .
38,
3.1 7075

37 4
D) ° 5&
11.7°,

12.4°,

0.7°
bmp

, Calculate 3D

o 6 7075

(d)

35.33,29 um, .

356



7075

, D 0.46 24 um,
2
o F = 36;‘3‘/ (D
‘f6V
s N D= |— (2)
us
' 4
, 7075
3.2 7075 s RAP 7075
7075 s ’
830 ) °
, 7075 R ,
7 , )
. . 17.3%,
: V., =877 286 um’, .
VS =4 187 855 ’J,n'l3 ’ fL -
17.3% fs=82.7%, [1]7 ULLAH A, LIU G Q. WANG H. et al. Optimal approach of

three-dimensional microstructure reconstructions and visualizations

[J]. Materials Express, 2013, 3(2);: 109-118.

8b

[2] , .
(7. .2012,26(21) :113-118.
[3] , ; , A356
0l ,2016,36(1) :35-39.

7075

V=7 260 pl’na
[7]

[4] CANYOOK R, PETSUT S, WISUTMETHANGOON S, et al. E-

volution of microstructure in semi-solid slurries of rheocast alumi-

num alloy[]J]. Transactions of Nonferrous Metals Society of China,
(b 2010, 20(9):1 649-1 655.

[5] TAOJ Q.WANY Y.SUN C J.et al. Microstructure evolution of
an Mg-Zn-Nd-Zr magnesium alloy during recrystallization and par-
tial remelting process[J]. China Foundry, 2013, 10(4):244-247.

[6] . . ; A356

[J]. ,2014,35(11):1 118-1 123.
[D].

Mimics

,2013.
(8] . 7075
7 L1l ,2016,36(7):717-721.
[9] ALKEMPER J, VOORHEES P W. Quantitative serial sectioning

b
) analysis[J ]. Journal of Microscopy-oxford, 2001, 201(3): 388
S=2 354 pm-, 304

F ( )

S S

www. special-cast. com !

1
t

e ee e e —pere—hsrher s —peee—per—her e sr—er s —pmre—er e X

—+

357



