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Meteorologists classify weather phenomena into four classes or scales based on horizontal coverage and duration.
The four scales are: microscale, mesoscale, synoptic scale, and global scale.
http://www.shodor.org/os411/courses/411c/module04/unit01/page01.htmi

TIME AND SPACE SCALE OF ATMOSPHERIC MOTION
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TYPICAL LIFE SPANS.
Micro-Electro-Mechanical Systems (MEMS) are a class of According to IUPAC notation, microporous materials
miniature devices and systems fabricated have pore diameters of less than 2 nm and macroporous
by micromachining processes. Figure 1 shows relevant materials have pore diameters of greater than 50 nm;
dimensional scale alongside biological matter. the mesoporous category thus lies in the middle.
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http://www.bmj.com/highwire/filestream/620273/field_highwire_fragment_image_l/0/F1.medium.gif
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R BRLRSILERESSSE - A& (M.F Ashby, et. al., Metal Foams: A Design Guide)
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Static compression
-- (5x104 m/s)

Density : 406 ~ 417 kg/m?3

Compressive stress (MPa)
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Gallery of Aluminum Foam Facades: Architecture Rich in Texture, Porosity and Brightness -

14 (archdaily.com)
Alusion™ By Cymat Technologies Ltd.&A, (@AlusionbyCymat) / Twitter



https://www.archdaily.com/catalog/us/products/10968/aluminum-foam-medium-cell-panel-cymat-technologies-ltd/182190?ad_source=neufert&ad_medium=gallery&ad_name=open-gallery
https://www.archdaily.com/910540/aluminum-foam-facades-architecture-rich-in-texture-porosity-and-brightness/5c50c577284dd19c910000f1-aluminum-foam-facades-architecture-rich-in-texture-porosity-and-brightness-image
https://mobile.twitter.com/alusionbycymat
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PBF : Powder Bed Fusion
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#& MANUFACTURING GUIDE

https://www.manufacturingguide.com/en/binder-jetting
https://manufactur3dmag.com/binder-jetting-works/

2N =n https://www.digitalalloys.com/blog/binder-jetting/
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f an M2 Metal Jet green pant showing metst parbcles and cured binder (red arrows)
Decaking Sintering Cooling Finishing

Furnace

http://www8.hp.com/h20195/v2/GetPDF.aspx/
4AA7-3333EEW.pdf

http://www8.hp.com/h20195/v2/GetPDF.aspx/
4AA7-3333EEW.pdf
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http://polymertek.com/inject/metal-mim/process/

https://www.digitalalloys.com/blog/binder-jetting/
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FDM : Fused Deposition Modeling (EviafifiaEik)
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DED : Directed Energy Deposition

Gun ":/I/v __;_J:_:_{J EB Gun
- Electron Beam
/ Molten Alloy Puddie
Wire Feeder

Prior Deposit

Re-solidified Alloy Substrate

https://www.trumpf.com/en_US/applications/additive
-manufacturing/laser-metal-deposition-lmd/
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Digital Alloys’ Guide to Metal Additive Manufacturing — Part 9 Directed Energy Deposition (DED) June 10, 2019
https://www.digitalalloys.com/blog/directed-energy-deposition/
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MONOQist: £/ < D&\AIFREL/R— & 2019.07.11https://monoist.atmarkit.co.jp/mn/articles/1907/10/news011_2.html
JULY 19, 2018, MARCH 21, 2021 BY LESLIE LANGNAU HTTPS://WWW.MAKEPARTSFAST.COM/

MAIKI VLAHINOS AND RYAN O'HARA, NTOPOLOGY

HTTPS://WWW.AEROSPACEMANUFACTURINGANDDESIGN.COM/
ARTICLE/NTOPOLOGY-HEAT-EXCHANGER-DESIGN-SIMULATION/
https://www.todaysmedicaldevelopments.com/article/renishaw-additive-manufacturing-orthopedic-implants/
https://johncarlosbaez.wordpress.com/2015/08/11/the-physics-of-butterfly-wings/
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Static compression
-- (5x104 m/s)

Density : 406 ~ 417 kg/m?3

Compressive stress (MPa)
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(body centered cubic; BCC)

N
AW
Yy Y

AN
S,

AN LK
Y

e

A%
N
AL

24

i i 2 N

2 P) e S \
/‘ - et ,'\ - T I*
O Py 2

.,

\“'\/\;.?
30 mm

) - e ‘Af\‘;.:“,’;).
o e TS
n"-/"' I’S o
SIS S A LIS )
GRS

X

- \'\K\" :-.1,':. :"‘.:.‘ ~_\.‘"_. “ g
TASAANEA §
N

(~y<<£

v '45\‘- :‘l""" :‘“"

: Gl ¢ i
L
jg P l/»-’/

4

N
~ VL - - BN 4 .
¥ \\,\, s ey eyelravh
SO NN NENNIONMG S
Vi :
%)

i
i}

!
i
5\
~t 4 )
X
N

Building direction
Compressive axis

(truncated octahedron: TO)

=B $94.2 mm = £92.5 mm =c: $94.7 mm

18: #34.2 mm 7&: #95.0 mm Ig:

POZAY REE : 4.0 mm min! (FEALFRO T HRE :

#34.7 mm

2.17x103 s1)

36



300°C/2 h&MLilB 7zt U Tz R3S 57 AIBEFDIEHRTTIE

& *=20%

20 1 1 1 1 1 1 1
n -
al Hexa type
= Porosity:82%
- 15} T 4
c
-)B TO type i,
9; Porosity:83% :
e 10 ¢ -
)
n
'©
=
= 5F BCC type 7\ .
o Porosity:84%
Z
O 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80

Nominal strain, &, (%) -



TO Type

TR D

X1 XSEEXRK

$009009000)%
(R
9000000000
00000000006
JUROK R K X R U
P0000000009
SODOOODOOOCK
68008848
9000090000
00000000000

‘
Sy ————
\

Hexa. Type

BdIN ST IR

MBIA 8pIS

EHREEZNSUIZS 71 ARD
BCC Type

O Te e
» QO O000 <
R,
» 300000
» eﬂi c@a -0. o@- ._mr .«ﬂw
> m@. 0 3 oﬂv tﬂé 101 o.“o

A A A A A A

N edIN O

ANV
VAWAAWAANAN
AN AANA
% C.ﬁpﬂﬂ#ﬁt@zféta
AAAAANAAVVA
WA
A .&D.%O.rh«n«?ﬂodkm% 4)1.0«
VWAAAAAANANY

aue|d jesiuap

. es
, v B 7
g

S 12 'SSANS [BUILON

SIS D3N

T X4

TLCILFEMIC KD =—

71\

Nominal strain, ¢

&y (%)



[EHRISRDIERA A— EXEHRIERDS

BCC-Type
Relative density: 0.164

Hexa.-Type
Relative density: 0.177

A4 A TO-Type

Relative density: 0.169

\I\I\I\l\
I\I\I\I\I\
l\l\l\l\l\l
\’\l\l\l\l\
I\I\l\l\l\l
\l\l\l\l\l\
l\l\l\l\l\l
\I\I\I\I\l\
\l\l\’\l\

39

I WP

Nominal stress, o,

Nominal strain, &%, (%)




[EH5Eh & BEIRTTRDS T A AIARA—S

BCC-Type Hexa.-Type TO-Type
Relative density: 0.164 Relative density: 0.177 Relative density: 0.169

Z
I\
NAAAANNNNS
02000203058
9.0.9:0:72.0.0.
20.0:0.70.0.
0.0, 0 0.0
.0, /4n-0.0. &
3OS BOC K X
@ 748000 @
UL TRIHN
/)<. X . .><\
I
X-Type Hexa.-Type

2
i,
3
.
:
Z,
5

00

» 4 0
Nominal stran, o, (%)



300°C/2 h2RxEUIERIRD 57 1 A&

£.*=20%
BCC type &,

SADERTTIE

20 1 1 1 1 1 1 1
2] -
al Hexa type
= 15 Porosity:82%
\: T
-)b TO type i,
n Porosity:83% #:
D10t i
-
-
)}
'©
=
= S BCC type VN i
o Porosity:84%
Z

o 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80

Nominal strain, &, (%)

41



BCCitmimis & 551 Af@is

lf S a7 R
‘”'\\u e\\’f
4

205
'\\J' /
A < J 7 ,n

'ca\/ \

(a) BCC unit cell

(b) BCC lattice structure

What Is the Difference Between FCC and BCC? (Crystal Structure, Properties, Interstitial Sites, and Examples) — Materials Science & Engineering (msestudent.com)



https://msestudent.com/what-is-the-difference-between-fcc-and-bcc-crystal-structure-properties-interstitial-sites-and-examples/
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//upload.wikimedia.org/wikipedia/commons/9/95/Xylitol_crystals.jpg
//upload.wikimedia.org/wikipedia/commons/b/bb/Xylitol-2D-structure.svg
//upload.wikimedia.org/wikipedia/commons/9/95/Xylitol_crystals.jpg
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Research topic
« The effect of unit cell on the joint strength.
» Using BCC, BCCZ, FCC, FCCZ and FBCCZ.
> Investigate the change of joint strength.
« The effect of unit cell topography on the joint strength.
» Using graded lattice structure.
« Optimizing the structure.
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