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Creation of Functionally Graded Porous Structures
with Metal Additive Manufacturing

Prof. Masayoshi MIZUTANI

The authors have created a highly unique structures that combine gradient functionality and porosity
by using metal additive manufacturing (AM) to create Ryzhoid Porous Structure (RPS) and control their
internal microstructure. This paper presents a specific example of this approach. The findings from this
research could lead to novel structures with multiple synergistic functionalities, such as those used in
implant structures. The application scope of this method is not limited to the biomedical field but is

expected to have a wide range of applications.
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Internal structure of rhizoid porous structure

ooooooooooobooobooooboooooon
ooooooooooobooobooooooooon
ooooooooOoooboooobooooooooo
oooboooooooobooobobooooooooo
oooooooooooboooboooooboooooon
ooboooooooooboooboooooboooooon
ooboooooooooboooobooooboooooon
oooo
ooooooooooooooooAMOOOOO
ooboooooooooboocooboocooboooooo
ooooocooooocoobooocoobooooon

0 Rhizoid Porous Structured RPSO OO 0O 0O O ORPS

O30 000000000000000000000
gddddoooooooooooooooooboon
goodooobbdoobbuoooboboooboooa
H400000000000000000000000
000000000 E, /mmi 0000000000
0000000000000000000 p [WJODOO
Ot[mmD00O0O0 d[mmOOOO0O s [mm/s] OO
obooboboooooogo

Ey=— (M

Oo0oDoooooOo0ooOoO 4000000000
ooooo0ooooooOooosSooooooon

JTEKT ENGINEERING JOURNAL No. 1022 (2025)



EREEEN(C K DIEFHEEES L ERBSEFDRIK

JTEKT

ZHE [%]

0O 20 40 60 80 100 120 140 160 180
IxNFX-—%E [J/mm3]

K4 IXILFBESERPS OZEFAROER
Relationship between energy density and porosity of
rhizoid porous structure

0000000000400 000000ODOOO
uoooooooobObooboboooboooDbOoon
goboooooooooboocoOoboocooboooooo
oobooocooooooboooooo
cbooooooobooobocbooobooobooobooo
OooAMOO0OO0OO0O00O0DOO00DOO000O0DO000O
uoboooooooooooooboocooobooooon
ooooooooooobooooboooboooooo
goboooooooooobooooboooooboooooo
gobooooooooobooooboooooboobooooo
gobooooooooobooooboooooboooooo
oobooooooooooboocoobooooboooooo
oobooooooooooocooboocooboooooo
gobooooooooooocoOoboocOoooboocoooo
uobooooooooooocoooboocOooboocoooa
gobooooooooooocooboocooboocoooa
goboooooooooooooboocooboooooo
ooboooooooooobbooobooooo

4. RPS %L L IIENS BB EF0RIR

goboooooobooboboobobooooooboon
oooooooooooooboocooobobooooo
0®*0OE50200000000000000000
gobooooooooooocooboocoooboooooo
obooooooooooocoOoboocOooboobooooao
uoboooooooooOoocoOooboocOoooboocoooa
gobooooooooooocooboocooboocoooa
gobooooooooooooobooooboooooo
gobooooooooooboooobooooooooo

JTEKT ENGINEERING JOURNAL No. 1022 (2025)

BEMH TEFAEREMTRY

@ : KA
© : #8mB

5 {EREEEM BB S LURHZE(E
Composition and property changes of functionally
graded materials

oooooooooooboooooooooooon
gmgogooboboboboooooooooboon
FEN00D0O0DO0DO0D0DO0ODOoNoDoonoon
oooboooooooobooooooooboobooon
oboooooooooooobooooboooDbOooon
oooboooooooboooboobboooboooboo
oobooooooOoooobooobooooboooooon
oobooooooOooooboocOooboooooooooon
oooooooooooon
0ooooo0ooRPSOOOOOOOOOOOOO
oobooooooooobooooboocooboooooo
oooooooooooboooboooooboooooon
ooooooooOoooboooobooooooooo
oooboooooOooobooooboooboooooo
oooboooooooobooobobooooboooooon
oooooooooooboooboooooboooooon
ooooooooooobooobooooboooooon
oobooooooooobooobooooboooooon
oobooooooOoooobooOobooooboooooon
oooooooobOobobooobooboooooDooDo
uoboooooooooboooboocooboooooo
oooooooooooboooboooooooooon
ooooooooooobooobooooooooon
ooooooooOoooboooobooooooooo
ooobooooooooboooboooooboooooo
oooooooooooboooboooooboooooon
00000000ogeooooOoOoUooOooUOooo
oobooooooooobooobooooboooooon
oooooooooooboooobooooboooooon
oobooooooOooooboocoobooooboooooo
oobooooooooobOocOoOoboocOooboooooon



EREEEHC X BIERRES L ERSFDRIK

B8t
ERRMER L

SRR AR

K6 RPS ZuAUENSAEEEDRESRK
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