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Development of multifunctional zinc alloy having energy absorption of porous metals
and damping capacity of superplastic materials

KITAZONO, Koichi
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Porous Zn-22Al superplastic alloy having cell microstructure of porous metals and
fine crystal grain of superplastic metals has been manufactured. The samples fabricated through casting
process with a foaming agent has the porosity of 80% and average pore size of 2.9 mm. Fine crystal grains
with 2.2 micrometer size has been fabricated through solution heat treatment followed by artificial
aging. Quasi-static and dynamic compression tests revealed that the porous Zn-22Al superplastic alloy has
high strain rate sensitivity. Newly developed porous metal has a potential of energy absorbing material.




@)

Zn-22Al
Zn-22Al

753K

Zn-22Al

@
Zn-22Al

@)
Zn-22Al

(1) zn-22Al
FUC150FB

753 K 900 rpm
1 mass%

2 Zn-22Al
Image J

633K 15h
533 K 8h

(SEM, JSM-6510A)

@
(AUTOGRAPH AG-50 kN ISD)
0.5~500 mm/min

3 m/s
68 kg
90%
1 1
( Flexible joint
Electromagnet
Acceleration
Bearing
Drop weight
Spedmen
1
(¢D) Zn-22A1
80% 2.9 mm
(BE) 2 Al-rich
Zn-rich
2.2 um
Zn-22A1
SEM
@ 3
Zn-22A1
(e} €
o=K&" (Y)
m
K
Zn-22A1 m



©)

Compressive stress,c/MPa

20

éL = _éo

@

[ =—7.4x10" s
| —7.4x10%s?
| —3.7x102%s*
15 | =7.4x102s" .

0 1 1 1 L 1
0 10 20 30 40 50 60
Compressive strain,e(%)
Zn-22A1
L B
n=29
4
4%
Region I 1I III 3
Zn-22A1 m Region I m=0.2
Region Il m = 0.05 m
1000 preey r T T T
[ ] [
[ ]
=, ° _—10.05
Q.
e
bs\, A Region Il
0.2
Region li ® Quasi-static compressive test
® Dynamic compressive test
100 L Al L 1l L
107 10* 10° 10" 10? 10° 10*
Local Strain Rate,s/s™
4 Zn-22A1

4%

“

W, = lfOSO% ode (©)

Zn-22Al

Hl Quasi-static compressive test
R3%] Dynamic compressive test

Specific energy at:sorpiic:n‘WSIkJ(kg)'1

il

Zn-22Al foam Zn-22Al foam Al foam Al foam
741075y (Loxo?s™) (3ax102sT) (6.0x105™")
5 Zn-22A1
(5)
Zn-22A1
Zn-22A1
Zn-22A1
m
Zn-22A1

C. Motz, R. Rippin: Acta Mater., 49, (2001),
2463-2470.

2 51’
(2001), 34-37.
K. Kitazono, Y. Takiguchi: Scr. Mater., 55,
(2006), 501-504.



S. Ogawa, K. Sekido, K. Kitazono, Energy
absorption of superplastic Zn-22Al alloy
foam manufactured through melt foaming
process, Mater. Sci. Forum, R
838-839, 2016, 231-236.
DOLI:
10.4028/www.scientific.net/MSF.838-839.23
1
K. Kitazono, Y. Takayama, Y. Motohashi, F.
Ono, Constitution of ISO and JIS for method
of tensile testing of superplastic materials,
Mater. Sci. Forum, , 838-839, 2016,
453-458.
DOLI:
10.4028/www.scientific.net/MSF.838-839.45
3

, , Zn-22Al

,78 ,2014, 68-74.
DOI: 10.2320/jinstmet.J2013050
K. Kitazono, K. Sekido, Strain rate
sensitivity and high temperature deformation
mechanisms of cast Zn-22Al alloy foams,
Procedia Mater. Sci., , 4, 2014,
175-179.
DOI: 10.1016/j.mspro.2014.07.586
K. Sekido, K. Kitazono, Effect of Porosity
on Tensile and Compressive Deformations of
Superplastic Zn-22Al Alloy Foam, Mater.
Sci. Forum, , 735,2013, 73-78.
DOLI:
10.4028/www.scientific.net/MSF.735.73

>

Zn-22A1

, 77,2013, 497-502.
DOI: 10.2320/jinstmet.J2013034

6
K. Kitazono, Y. Takayama, Y. Motohashi, F.
Ono: Constitution of ISO and JIS for method
of tensile testing of superplastic materials,
ICSAM 2015,2015 9 10 ,
( )
S. Ogawa, K. Seikido, K. Kitazono: Energy
absorption of superplastic Zn-22Al alloy
foam manufactured through melt foaming
process, ICSAM 2015, 2015 9 g8
(
)

Zn-22A1

2015 5 30
( )

Zn-22Al
2014
10 11 (

o

Zn-22A1

2014 6 8
( )
Zn-22A1
2013 11 2
(

KITAZONO, Koichi

20321573



