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AKESCIE, TRFID 272 3D 7 U > N CFRP DAL 7B ZIZBT AL 8L, LFD5ENL-T
W5,

F1E [ T, PIDIEkROBVAREBEEI OMNER 3D 77V 2 (b L, REMHER(CEE (CFRP) %
R FREIC 72 > C, B AHORINE « RE 2 A4 &2 2R e L o722 L &2 /R LIz, ZO#EAHM 3D
TV B T T DR REEN T TICAFESNTEY, 203D 7Y v MIGMOBE~LVRAE=Z ) I E
B o TNDH E NI EE LR, 22T, 3D 7V v R LI CERPREIED A~V ZE= R ) U T hsige b L
T, REWHEOEBIEICHE R LI-BRIEFIZMIC LA TA YL RADBL TRV U T HITH ZEHBEL TS,
BAREYIZIE, HIERTRICHRET DT A A Z /N LR FRE T, BIRASAZE /L RFID % AV 72 SR 30 2 B2 L, RFID
AR E TR A2 VT ERBEIAIZ L 2 O3 5l 2 ERIICKRFTT 2 2 E BRI O B TH D Lk~ 7
3D 7V b AIREAR M IRHE & ERKE D 2 FRBEMEAE T D72, b 28 3D 7Y > b CFRP ICERIPI A L%
WHLTWS.

52 13D 77U v M ERHIRME CFRP O BSHHIZ L] T, 3D 7V o Mdiift CFRP OEXU M2 525 L,
EBRO AL ER L. £, EARRKED 3D 77U o MEGHIKE CFRP OMKKERL M & BRI PR O K EM: 4 3
L, 73K CFRP OBERHFM & FIEDOEBEAZ R SRR I N L 2/RLTWA. Lo, 90° OffiEldA d CFRP
WZBWT, FIRISABOZEROEETIES DX DNIEFITRE N &8 X # CT THEERE L, $Ek CFRP & B2 5
SEFEE R T EEH O L. F, MR LSERBREZITY, TOERBHIE(LEZER L, 3D 7 U > bk CFRP
T, OTh BRI E OBBRNIRIEEMRICR D Z L2 PLNI L. Z0HEEHRIL, B EFER TOTH
OHEPME R & 1278 5 B VT O 2B R0MuR LI ORI L 5 BRIEI OIS RER TH 5. b DR
%A U S8 A FEAMHET 5 720 O ERE MR R 3266 L, BREBIZ T Dkt OFEMikE B2 IC k- T,
EAFEER T o VIPIOEBNEC D Z 2PN LTV, E£72, MEOFIK LE OBV ESEE
PUOAEIEIC O R R 2 fERR L, BRI PLO MR MBS OO BB CTH 5 = L 2 FEBRIIZAR L=, RFID
L 3D U o MEEHRME CFRP & A AA DT ERE =% ) oV ORREME A REE L7=72Y, BUkOM B ClTE KT
PV EL, WHEETHD Z L3RI NT-Z a2/ LT,

% 3% 13D 7V v NMEMHE CFRP O BSIEHZE ) TIL, 3D 7V % THEAHE e, %4kt CFRP (SCFRP) D&
SHEMEZBH SN L, EBRAMEEZ 3266 L7-. SCFRP OEEMITHE DRI S H RIIKTET B 720, MRS A
LN 10% & 60% D 2 FED SCFRP 2 AW CTELRFMELZRAE L. TOME, 10% OHEARTRIE A 20 SCFRP Tl
IR R L, 60%DMEMEATES 20 SCFRP (5 Vf SCFRP) TIXEEM A HTH 2 L 2R L7, wiT, HEL
BIAERBR A 3E0E L, & VE SCFRP D EBEBSIEMZL ZHE L, BN DNEGHEOL S LR TH DL Z L %
RUTZ. 7z, & VE SCFRP OESIRGUIAMZE CHEM T2 RFID ORIEFFIZHE L 72 S WESIRTLE BT 286
ThDHI L EMRLT.

%4 %2 [RFID Z W= ERY > v 7ol TIE, BiEE TOMREIS, & VE SCFRP 2 W T RFID THO D
THFANCEA L, EBROICEDIMEZRE L. ORI, HEOZOIER L= FHRHIEIC L5 ESE
ZAtTH RFID Z W2 EHHIEIC X 2 BXABEHELTHLRISEOMEEZIT) ZENTEDHI L&KL, £D RFID
WX D ERIE DA IEE R LIZ. UL, I EBERBEIZLOBRIIIERIETHY, T=4 VU 7 E2R#IC
LTWD., ZNEMRET D20, ANL=a—F 0%y hU—27 (AN) ZHWEHEEZITHO> & E LTz, 20 AW
T, T—FED%\\ 3D 7V o MEFHRHE CFRP O v = VP B b 2R LTe iR E AN T — 2 L L CTEM LTZ.
ANN ORIEHR E 2 BRI OGN E2HTETH 2 L Lie. ZORMEREEZMBILTH720DATIERE LT,
BRI O E(LEIE & R O BIEEH, BEOBEXIIA(L L2 AERE L, B hE#HET L
L LU CHGEZR T2 T2, AT =X 2B E U CER#T 5 ON (BAAA =2 —F v Xy MU —7) LEERYIT—4
L LUTCEHEmTARN(AIR R =2 —F L kv T —2) ORI AN EF /LT 5 LSTM(Long short term memory)
DO2FETHRFIL, CW LV L LSIMICE DI HHEENREWHEEEZITA D L2 LT

F5E i T, LLORRESBOREEE LD TRLE.
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This thesis described a study for self-sensing of 3D printed carbon fiber reinforced plastics (CFRP)
with RFID.

In chapter 1, it was mentioned that carbon fiber reinforced plastics can be manufactured by 3D printers
and that structures made of these materials were emerging. For this reason, the need for structural health
monitoring of 3D printed CFRP was mentioned.

In chapter 2, The electrical properties of 3D printed continuous fiber CFRP were measured and the
dependence on fiber orientation and distance between electrodes were investigated. the electrical
resistance change method was applied to 3D printed CFRP and the change in electrical resistance to tensile
strain was monitored to clarify the behavior.

In chapter 3, The electrical properties of 3D printed short carbon fiber reinforced plastics (SCFRP)
were investigated. 3D printed SCFRP had electrical properties dependent on the fiber volume fraction,
and the SCFRP with high fiber volume fraction showed conductive properties. The electrical resistance
change method was applied to 3D printed SCFRP to clarify the behavior of the change in electrical resistance
with tensile strain.

In chapter 4, radio frequency identification (RFID) was used for monitoring by the electrical
resistance change method with wireless measurement. It was investigated the effectiveness of combining
RFID with 3D printed SCFRP. The effectiveness of the wireless measurement was clarified by comparing the
wireless measurement with the wired measurement. The relationship between stress and electrical resistance
change is a nonlinear relationship, which makes monitoring difficult. To solve this problem, it was
estimated the stress from the change in electrical resistance using an artificial neural network. It was
found that long short—term memory, one of the recurrent neural networks, can provide a good estimation
of the stress.

In chapter 5, the results revealed in each chapter of this thesis was summarized.
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