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Setup and Evaluation for FW Forming Unit
for Circular Cylindrical Shells

Osamu HIGAMI Tetsuya NARISAWA Yusuke HOSHI

Abstract - Fiber reinforced plastics (FRP) made of resin and stiffened fiber have
been used for light weight structures. In this lab., circular cylindrical shells are
formed by using the simply FW forming unit designed by authors. In Kushiro
National College of Technology (KNCT) practical curriculum on student course
has been provided using mechanical machine to raise the creativeness. This
paper shows the design process and evaluation method for the winding machine

setuped in graduated research.

Key word : FRP, Filament Winding Forming, Circular Cylindrical Shells

1. 3L®HIC

PIES e B T 2R T, (R2A4ED B TAER
RAWERENA) F 2T LMHAPAEFNTY
%o FHNE T DILE T TVEREI D FEARMN IS0 T
FEGT S LT, ARSHEICET BHRENRT
KWICTERHTE %, 22T, ARTIETDEET
PR LI DD DEAN 17215 LT FW K 24
B DB 2RSS 35 K ORI CHENE L7z D
T, ZTOMWELITHMIHICDOWTHRET %,

2. FW BIERE O AR

REEDOFHZANET A TAY NIA VT o
> % (Filament Winding:FW) %13, fk#Erat 75 X
Fv %7 (Fiber Reinforced Plastics:FRP) D &JE /51D
1DTH50, FWEHHOERIIEMTHD, /%R
FAVERDIS DT TGS LWERIC & R & 57
TIN5, F T THEEMOT A= I TR
FW B EEZ 8 WE L, ZDRIE MO MR 2
ROB L LTz, FWIERIEE< Y RLIVEREHE
N5 MEEZANS, FRPE—E > 7 2RI > T
LE, IET 2MERZIEDOL 2INTETH 5,
O—E 7 At Th 5 T-DZFDLEZ )T
Z TR %L THIEROMINZaY ha—)LT
X5, COXIET—IV) VI ReE R, &
BOOBENENR G I EEE 2 E5 T LD RGHER &

IR EEEE - R R, - BRIV —T
BB R AR
wPIRR I S - AR AT L HIL

55, LT CHRENCHIZ0, RO ZFE Uiz,
ORI~ =27V TH D, 5T THlg, £TT
O—E VT OBIEZITOMME T %,

@< FULIVEBEZRBAICT 21280, Frv v 7
sz nEhicd 3,

@Y FLIVOROIIRIE MBI ET 5720
F v ZEELLO T NE DL T B,
@OFkoBHE bz RIEZ ket L 9%,

3. FW B EORE®

3. 1 HRIEZEEORK

X HICEEE R R T, A 700mm, &E
600mm, H17700mm T %, 2T L— LI ARE
& o B ZH LR X— BT Uz,
SEEOFHEMRIE, <Y RLIVERD T3
Fx o 7, <V R L)V AL E BB [l R

Chack part

\
Guide rail part

Fig.1 Filament winding unit
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Fig.2 Shaft parts

Table 1 Spec. of chack

MG | Y¥aTd A | YA | EX | EHE
~E F—% AE [mm] | [g]

6.5EL JTNO.1

0.5~6.5 | 495 190
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Fig.3 Jacobstaper

Table 2 Spec. of taper
D d 1

Jacobstaper

9.754 8.469 16.669 0.07709
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Fig.4 Snapring
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Fig.6 Rotation mechanism
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Fig.7 Guide rail part
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Fig.8 Mandrel parts

Table 3 Spec. of mandrel
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Fig.9 Robing angle
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Fig.10 Pin part (30° )

Fig.11 Mandrel

Fig.12 Setting for FW unit



FWH iSO 218 O BHE & Bl

COEUKERET A T 713 ¥ V7 W ERWERIBIC
EeXT< > R L)V i £ CIE CRLm A ORI i
HEWET AT EDTEARIEREZR > T\ 5,
4. 2 INATATDNT

INATGAVERTA VT4 VI BITHIEED
O—V V7%l dRE)V— b GRS %R
TEDTH 5, AWZETlIE, B a OHERZE
WIET 2 T2DISAT A v—hefELE, C
N, b2 Erzmnd 3lEFzZ EVHS TR
1eRT, ZOEE=ZEDLIICTA T4V T
EITOTEMTEBRELDTH S,

KI3ICINA T A >V DRGE JTIEIC DO TRT 2L
TWVAWAITERROE R ZHIAT %, X9, ¥
Y RUIVOMEZERLUEEL, <> FLILDOE

Mandrel lenp

|~

Fig.13 Pass line
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Table4 Property of prepreg
Number of strings 12000
Fiber density 1.29[Kg/m’]
Fiber volume fraction 58[%]
Curing temperature 120[°C]

Resin content 38[wt%]
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Fig.17 Cutting for FW cylindrical shells
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Fig.18 Forming piece
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