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Characterization of Reinforced Resin Material by Carbon Fiber Nonwoven Fabrics
Comparison of the Finite Element Method and Experiment in 3-Point Bending Test
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In recent years, reducing power consumption of robots has become a social issue. Therefore, Carbon
Fiber Reinforced Plastics (CFRP) has been used to replace conventional aluminum alloys in order to
reduce the weight of parts. However, CFRP molding is a complex process, and it is difficult to fabricate

thick-walled shapes.

Then, we focused on a new material, resin material reinforced by carbon fiber

nonwoven fabrics, which has high machinability and can fabricate thick-walled shapes, and evaluated it
by a three-point bending test and verified the applicability of FEM, which is effective in the design of

complex shapes.
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EFEuRy P OHEBEENOHBITHRINRFEETH L. 20
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(CFRP : Carbon Fiber Reinforced Plastics) 2tf4 7z ary +
RSN TE [1][2). LHL, CFRP ORRMREETIET
HHEA— I VLTRSS EET 2L — R
YNCHERE, BET 308D D EMRERIE et A TH S [3]. &
FAREDENAR DB EDREE 2 WS BN B 5. F 2 TAHILE
TUEE WY % B 5 2 RBHHEREA I L 2 eRfEM (7«
Ah—dR, BEEETIH) KEHLE. 7ol —RIEEMRED
WV RBEMHERAT R FE, SERIBRICYEIIN TS 2 2 w5
ELRIC & D, SBEEIROEREL Y & HICHRAE X 45 mm D
BRIt & 2TEROBEET HHED & [4].

PERDEBERELTIZ, WRE ML 25 L =GR O &I
W, AIRE#EE (FEM : Finite Element Method) 12 & % &
fRNT 2 W= Bl LERET DS RTEETH b, HMIREE T 2Ry
FERFDOREIZBWT FEM I & 2 @t 2 WA RETH 2 i
FEELFHMAEETH 5.
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REREL, FEM IZ X 2HRERNT e O ZITS> 22 Tr =
LH—RIZBIT 3 FEM OE RIS OWTHREE L 7=.
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RER A IWTHZ RS —3 15 mm DIEAE, £ 300 mm @
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BIZEOBREINE Z s, THTTOBEATIIT 2ES
MOEENGRIND. LdoT, K1 FBRITRT L 512 %
O URERFE, FATRHEED 2 MEOHREIZOWT 3
M TRE Y FEM @t 2 32 L 7-.
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s ERERME (BERSERrS AG-I, BARES 100 kN) 125t
U, ZASMEEERE 240 mm CaBRA ZECE L, SCWMERE 10 mm O
FEFZHEAICH L 6.4 mm/min TIRAWKH LT, Fohd
LT h eiRBRF OEMEZFHI L7z, 7272 LENMIE 7255
FrciEim L, RIABMER LB EEame L, £2Z0560KT
Br9%. WEAMIN 1 EERo 2 EEE L, 2hrh 3 B
FIZoOWTEHBRZ R L7z, £ 1 ITREBRIC X b 1E sz
MR » i FEE RS, EROBEMEITH 5 MC9I01, POM
WICHNERE, SHEEREEHTLTWR I ehbhb.

2.2 FEM IC & 3 B00IBIEREMT
AFENTITINAREERRNTY 7 b7 27 Ansys R18.2 2w, &
B 2 S TR © RGE U 7 BHIRSERRNT 21T o 72, FRT SRR
3 RHRTEER L FRRCEBR A OF Ry & A I E 2R 120 mm
DN ETHHESROENEHRL, ETOHEMT 28 L
FROL R KR TR U /2. RTS8 AR ELE 105 N, 300 N,
900 N, 1500 N & L, FEFO#fis 23EH LHEAPRICEREL
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Fig.1: 3-point bending test (15 mm square rod)



Table 1: Bending modulus and bending strength (15 mm
square rod)[5][6]

Material “FELCARBO” | “FELCARBO”
Load direction Parallel Perpendicular Mcso1 | POM
Bending Modulus
[GPa] 25.12 23.73 3.53 | 2.50
Bending Strength
[MPa] 397 357 110 87

7=. FEM BN WM AFMETH 2 LLE 1.3, 515k
270 MPa, 5IERHMR 22 GPa[4]. ZLTRY Y v Itid—
AR B EM Rl DETH % 0.35 & L7z,

X 1 AElhE Y O3 A, MEET IS 2 U, 3 s ERERIC &
185N 72 L R EEDRfR & HIZfRE% 105 N, 300 N, 900 N,
1500 N 2 L723EAD FEM KX h B oh =2 ERT. K1KE
KNI E A MDA O st LEER AW, K 1 ARIIHES
MBI AREAT D 2N USEAT R AR OREE R 2 /RS, 3 migi
BRIz & D18 5N EMITONWT, WFMEE W FEM OfEIEfAF
EHAAD N LEEDGSIERAEE 8 %, HTOEEERA
WMEI5 %ol ¥/ FEM IZX B LNLZMIZ 3 ST
AR CTHEUZ2ZEMEI D BRKREWETH D, FEM IZ X D FRiEICH
TEORKOEWRERFHEHTEZZ e bh 5.
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HEHFIIN 2 1CRT X511, —4 20 mm DIEFKE, EX
300 mm D2 SH 2 —HE ZOWNHIZBWTHRKEEMT %
Tolike 2. AHBICBWTIIT AT DBICN LETR 2
e EER 2HENZIMIEEL - 2 BEOIRE L, fif
BAMZRREIN T 2T 2EICETE 2 3ME L § 5.

3.1 3 phlFEER

B & AARicHERBRE I LB 2RE L, SmiERE
10 mm DFEF% 4.8 mm/min TRAWH LU T, /{oh3HL
DI e RBRA O 2 FHIL 2. WEA AT ORI EE
BRIAEFATRAMO 2 B L, 2hziuionT 1 &R
FTOMBREFEML 7.

3.2 FEM |l & 2 E001E& MR

Rt B TR ERTHlERE A WT 3 Ml EaER o 2 O
RE 2N ZATHIE LT BT AR ER LTz, RS dmiE
FIRRICERE L, fRHTICBIT 2 EIE 1 kN, 2 kN, 4 kN &
L7z. FEM I AW 7RISR E C O ic V=i &
3EpnFEEICc X hEsNEE 1 O 2 FEE W, X 312
REEHZNT, WEEE Y L, 3 sillRlBic & b 18 o /=207 & fif
HOMBYE FEM @fic & hEonZMenRd. 3 mihiFidsR
IZE D E SN E S A I LS TOSHEE, AFHME
W2 FEM 3K 3 %, BiED 3 miFiic i hEs
N7PEEE W2 FEM SRR ZE 13 %2 b, NFMEZ FH
W2 FEM IC KX DB BDENTE 200 5. —JE
FAHE I LEREDSEE, AFMEE W= FEM 13 K%
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Fig.2: The shape of specimen (20 mm square lightweight-
ing rod): Dimensional values are those at cutting.
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EMIOMINTWRWEROFEBICEDMELXZ 2D
TE 23—/, WEAEPEIIN LREORBA CTIIEL2HEAER
7-EFICHEEZX X 5720, MEICEYBEROITHEIECKE
BRI EL B EZ .
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AT, 2HEHOWIRD 7 = V5 —RI2OWT 3 i
B FEM fBHTI & 2 21TV, FRER ARG O8I E 2 1E
X358, NFMEE W FEM @712 & D KR OB W
MARETH B Z e DBHLICRo2. —F, MLk b hETH
WA DB IR EDEH T 235813 FEM iR & b K&k
A EAEL B0, EAEER T FEM @ L EWETH D, R
HABETH B L VR 3.
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fifRTEEIC & 2 TR EREER ¥ FEM TR e 2 L7228, 1
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WT D FEM BT OB RIEE SBRIRFES 2 081D 5.
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Fig.3: 3-point bending test (20 mm square lightening rod)



