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EFIVDEZ)TINAEFEE LTS, TOJTETIE, ShE M
9% 7= b DA AR A G & Z DR EE X, ZDIR
MR Ko 8LEM & T § 2 /51E Th 5. 2huc kb, bR
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R—MME, BRI THICKOBRET 208N D BT
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FIRWILIRDG D H 2728, BRI Y R—MADRER
JEARME R L

e, FUEIINCRY, HZEMEICOWTERS. CO5E,
ZEREIRDNIBIC BT, BIEMORIENZRETHENT
IRV, TOXSBRZHRT 2050 H 5. L2HIT T
BE, BHSZFESTLELAHETHDLD0D, BMDLFED L
FOxB BT, “HOMZERERE T, EANICIEZDXS %%
BINOTRZTTI ENREETH 2.

WoT, BRI\ ANFIRIZEIE, (D T R—Mf2AR
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(a) Z=/=) ST HIHISODISEDRIBIEE

AT G

4. MROY-RENDEH

CTTR, BEERIckT 2 Gt 2E LI b ROY —&
EEDRHEHNCDOWTRY. JTikamDREANEE Z )51, ik
D@D, @O MR —RELOPHICINT, BhE M2 AL
RN Y ET V2 E R, WHEOYHSEDO<IVTFT 1Y
I A EE ZUE R FElE, SXRZ SISz,

m¥, Tk LTOROG, BiEM 2 RBId 2RI
PEETINZEDISICLT, BT BN THS. ET7EH
Frtm oo 9 3R Moy /i FE i, SCBINS R &S0, Bl
RESNTVED, IWHEREDB RN S, E5RDHEIED L
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21 R MM AL L T BIRIREFRI (LA, F—3—=\2F
HHD 2 & B LTz bR Y —REL ORI 2R, T, FE
AIEEE EmEel, BTy b7+ —Lo HSFIRDIE
Rt 2R T %, [X2(a) T, MO EEICHBWT, /KFiE
ATV IRZHERR 2 f1A D 5. —J7 T, K2b) BT
&, ARFIEE TR G2 R DI RO NTWE T L%
R TE5.

(b) HIFIRLOEE SEEE

2 AT E R U RO Y — R

S, K3z E 2 PR 92 A=A HIRISEAE (LR,
ZEPERRHIFD O PR P —REEAIRICDOWTRY. CTC, L
D Ve JERat i & LT, ARREHIH AR R A B 7 i
HLTWA. K2R g & i, FzEdbrifiliz R L4,
A K D 22 B AN I LR ST B T L2 T RS

TE%. —77, K20b) IR L OB E D M Ra Y — R iR
ZRLUTWS. ISR &80, FE IO NERICHEHER TRZE
7249 % C L2 T E%. —fRICIE, FIC2E sk B0 HE
IR DIREMENME SN B EIEBRS RN E DD, 24 R
RINEHTH B LR TE .
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5. 5bYIc

TTTR, RENEYEETIVOEZ S EBMAL, bRo
P — I BT 2 S 2 BT SRS D W TN,
BRMIC, SBREEGEE NS Lz 8LERINEE R L
BEor Ry — ki Rz R U,

SHOBYREELUTIE, 2N TS0 2L TREEE
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FE TRRZ BT ik s HE OREEN IR SN S, £z, 48
YT TV OERCICBE LTI, FFDOEKITHEDINT
BLEMICERED TN TV B8, kiR LTOK
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(1] B, IESEAS, RH—i, lE —, 8N
PyERE T IVICHD B2 HIR A E R R Y — i
WAL (BRI T 7 54 A T.0 Tz & O 3% faf 27 7Y ]
15D, HARBEME 22 <5 S5, Vol.83, No.851, p.17-
00081, (2017).

[2] IS, 5, SFAR, RO m L, RHERE, %
i 22 B R BRSNS 97 2 M 00 /5 R TR IS B D KRl
VR E MR e Y — e (RS I B U
2 AR B2 B R U T A — =\ TR,
F A B 225 SC4E, Vol 85, No.877, p.19-001209,
(2019).

[3] Yamada, T., Geometric shape features extraction using a
steady state partial differential equation system, Journal
of Computational Design and Engineering, Vol.6, No.4,
p.647-656, (2019).
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1
Damage behavior

Shear stress 1, [MI'a]

n

Hardening variables

Shear strain 7 [%]

0 Plastic strain

X4 3DV FCFRPO#EDIX LG [FEiRERIC XA EERTEE
SRR D RS

Tensile loading

Estimated max.
damage

Tensile loading

X5 3D VU FCFRPDIN—F )L T Ak

SE
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F A, 2020.9.13-16.
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2021.3.2-4.

[5] P. Ladeveze & E. L. Dante, Composites Science and
Technology, 43 (1992), 257-267.
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[71 N. Ichihara, et al., Advanced Composite Materials, 29
(2020), 459-474.
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[9] A. Todoroki, et al, Composite Structures, Vol. 266, (2021),
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[10] M. Ueda, et al., Advanced Industrial and Engineering
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Additive Manufacturing{ AM) & 2WE3DS V70T E
XN ZEAME, 19804ERYIBICBRFE SN LS IR E D,
Z DI, 180 2=y RURIRTARD , TARIPIHERT(FDM), 73K
Jvay, ZWAVEI 2y T4 IR ENRFEENZ. 2009
fEICASTM FREEZICEWT, 7TO0OAH T3 =0 EEN,
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REFIA U208 s Lt THRIBIR B TR I Th N, BIfE
TIEARMED M2 T H 0 B OB E TIFFICE LRI SN
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I TSR AN AR S E UIZ3DT Y U &IE, Z 0o i
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EE LWV INAT, R CIEE TR Y — - 77 F 21—
BRI ClEnG Ulz=A70/F /AMEEE (3DT ) %), s
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WBFETEIERILTZEDETHIENS.
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RIS, TV -RZaT7IF ¥V T THBIENHE, X
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BIDICBNTE, AT FRBICBIFZEDILD DT I2)UL
ZHEET BT OB ENTED, ZOHTIDT Y &
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DD NCBN TS TEEAREZH-TWS.

2. AMEfli DL EREENR
21 AMESDE

PERIF Ty Rk 24 ¥ 7 (Rapid Prototyping : RP), &
Yy R =27 727F V> (Rapid Manufacturing : RM) 72&
EMFEITETHANAY, 200941 ENTZASTM FRZEER
ICBOWTAMEMSR T EMRE SN KAEERTHESINT:

AM®DEZZ. [a process of joining materials to make objects

IR EDIKVICETS 3D TV 2DFER &

from 3D model data, usually layer upon layer, as opposed to
subtractive manufacturing methodologies] & TN THK D, 3K
TUEGAZE B TeDIc— @i RA LT TN Tk L EREN
T30, AMIZE, ASTM F42 ZERICEDTDDATIV—IC
DEENTZ BAENICBOTIE, ASTMASTICISODHIEIC X
Z7TDODHT AV —DXFA, 20204E3HICIIS B 94414 kb £
NSRTEIICHE SN, AMIIINEE | LR bicioTk.
LAL, —RIICIZ3DTY 7 7, BDEICEWTIEREE
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PR SR Rz, SR OB E 2 X UTRY.

2.2 3DFUVZDORBEEEE-6)

AMEHTDZEE L 51 DRI OV, KiK. BfED3D
TV 2DOIREOE, YGEE(GRIEDCES (VPP) Wb T
D, TOBMARIRISENS S (PBE) /528, #EHH (MEX) /5,
famtET 3V F—HERE(DED) /5=, > —MEE(SHL) 5=, &
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FT T INSRIE LTl B\ DR ENTE TV 5.

SEMEZRSRELIZ3DT Y U RITDOWTHB E, PBEAIN
DIEBTHEHIN DI, 2020411 HICH G # BiIA L7-SLM
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DG HEL000 co/hZ i T2RBUHKETH 5. £z, HEH
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KR (BRAE, ZIiB (M0 ) & =22 8 T TR (R I KO BHFE
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BUE, HEOM B2z — 4G 2 T L TrRtkReR3 DG A
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FEFIEIED R EINTVS[L, 2. B2, 127 zvh
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DEBJEBMAME Z AV Tc—RER BTN TV 3[3—6]. 7,
3DV VT4 T OHR TG FRE RSN TR SR A
BOTE, IVFRTUTIVIERZITH T X EREEN R
TNTVB[8-14].

YEEIEIEICIE, Fig. NTRdXHIC, BHlmE, Hslkms,
NERRE EE (Direct laser writing) 75 E, X ERERENDH
B[7]. BE, WINOEBEICBOTE, EEEED YRR
ez W<V F T U T7IVEETENEREEN TV, fIl 2,
ZhoubiZ, [HIfE AT — FITH IO YR bR 72 fi 3% &
ORBELT, 227 AN SRIVFRT) T IVER 21T
2 AR ED GEFEEZ T LTV 3[8]. Mayerbid,
7 LI — = e NERTE L (2P~ A7 &R
TE91EPES) ICHBWWT, A7 Oz ViR AN Z o 2
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HLTWB[10]. £7z, Hanabid, [FRkD~A 7 Oifid 7z it
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WTERNTT 5.
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Fig. 3 8EM R WS TR VS LR [13]

COEE T O ATEELIZZDM, MR AR LA
MRICIR AT 25IEDMR = TH o1 i TR BT EED Y
(LR R 2 AN Z 7SIV F< TV 7)V3D BTV 26
TEHHEEI, BIlEO Y ZI 37— a i 2T, Bl AR Z
KA U 250AMEEYNTR AT 2 WS RTENREEN TV
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TWBKTEDKE N, KTAbREDOEEDOBKICERE Ui i
CAFEEOREITHEHTEND, TOMNAEEORERNELT
BTET, EOIHINGEIADBRES BRI RS EE ATV,

Stage movement in the xy-plane
to remove the bubbles

Z -stage

Glass plate
3D model

___________________

stance between the 3D

Palette - j model Wte (30um)
Removed bubble
Fabrication area Photocurable resin
Objective lens

Fig. 4 iz EId % 2 LI KD5TADBRE [13]

Fig. 5 &UaPREDHA I X B3DEFINE ENAEIEDRE T [13]
() 2FE DRSO HIE 7L (b) KHabR A2 T - 1
(o) ZialR 2z To GO N5 E (D) SakkEE1 T
PaSaNESYrabiay; 7 IO [[TITHES A



CMD Newsletter No. 65 (May., 2021)

@36

3. RIVFHZ— 3DIBEEDER

REEBZ N IVF TV TIVEEE OB M EIHET S
Tzdbic, AN TN E TICBFE LIk Mstig[ 161, 7R, &,
ok, EOOOEETINL, B LD EFSHRRED YR b
NeZZi & Liz[13]. S B SHFRD YR LIRS Z VT, Fig. 6
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