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Abstract

Fiber placement system (FPS) carries out an advanced composites process which orients high
strength reinforcing fibers in specific directions. The process includes wet winding, thermoset tape
winding, thermoset prepreg placement and thermoplastic prepreg placement. FPS have the advantage
of tape laying and filament winding with computer control and software. Using FPS can reduce
costs, cycle times, structural weight, and handwori/rework when manufacturing composite parts.
The sleeve extension is a part of the helicopter rotator systems. In this study, The sleeve extension
composites were manufactured using FPS and tensile properties of this composites were

characterized using universal testing machine(UTM).
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FPS: Fiber Placement System
UTM: Universal Testing Machine

.M B

o

FgF7] B L FFE AEREHZ

T EEARY oiFE2 Autoclave "333 [1-2]
& olg3tq AxHRL ged AT FHL Al
ZAIZto] Ax AES 7L 24 E EZE F
HE 712 & flow, AdAde] v d3e vt

Az 3t

meta] olel g 93-S Bedy] AT YHeR
AZ8e APWY Fiber Placement System
(FPS)o] WiF=AtH3). FPS AdWe AFH=E
FFE BAs, 43 23& HAHTY 2R

T @RAGTY 2PARILE
" gFeFATL 24728

dal AEsz YPse Yo
ey ARE BT A 7E
e ez, gl Ase
N@e FAe #ds b B Atk =9

o

FPS Zul= A 43339 71 2 23 &
e H4 B¥e BAZES A2 F deE wd
olgt & & A

2 AgoMe FPS FulE ©) g3t dFH

298 Azde g REQ Sleeve Extension?|
2348 d4e dAstm, dA=AR gdd =
2} prepreg tape® AFE AFIHoH, AzxH
AEL AAG ANFEE AASS dAAE HIst
Aok

2. Sleeve Extension2| FPS A&

21 2238 X 2 Simulation

211 FPS M¢ =z M2t
FPS A8L {siAds AF Fgd 2

rr
iH

-254-



Z2a¥8E Aol ded, ¥ 19X 7o) 4
GAlel Z2ofe] Hasdttth, WA Mandrel
model2 A¥slnza e AFe FHE AH
i1 F¥9 1A YA W& FPS AFu] Al
EE AAsE @At Boundary modeld A
Fo HAEAEAE 2ASE GAZ & A5 0
2}, A met FHEe] AR FEHE A
gt} Ply definition®d A% A¥F9 2% 3
93, A&2FdHE ZAFste DAt A g2
2 Process definition FPS #H]e] &40 @3
Aoz Aule ¢4 &%, Fro HI Az, Z
o] n1gln ZgZY 2 tape? feed Zo}, cutting
Zdolg xd3A @

AE2 #4& ZAAsE Mandrel modele 7
% CAD modeleluvt ot &4 dA Z2ay9s
55 @48 AAsl B FPS A¥el A A4
A 7Hgst7] Wi sgAol Holuh & 4 gl
.

Table 1 FPS T%& ¥ % pattern file

g
A8Fe 94 24
4YES 4347 24
9 A4, 439X, 4599
2%

zzaYy

Mandrel model

Boundary model

3

AYEE

Ply definition

FPS ul9) 284% Aol @ Hc 2
Ade 42 A3} Pol A

Process definition

2.1.1 FPS M8 Simulation

ul
ES

Fig. 1 Sleeve Extensiond @4

QA AT A ZRaPE FI
o) AA FPS F&o Eol7l7lo A,
g A AAE A7l HF Simulationo]
2.8ttt Mandrel file, Boundary file, Ply files©)
AE FAHAAESA A3zl A3 A E oA
z22aPE F3) AZEa, FAHA Aok

y T 76

-255-

Table 2 Sleeve Extension®| Z} part &

pattern
Part| Material Thickness Detail Contents
(mm)
1 | AL Alloy 1.0 AL 7075
2 | Composite 0.75 | [0/(£45)JUD Glass| 6 plies
3 | Composite 1.0 [(+45)4UD Carbon | 8 plies
4 | Composite 2.0 {(+45)s]JUD Carbon | 16 plies
5 | Composite 0.25 [(£45);]UD Carbon | 2 plies
6 | Composite 0.25 [(£45)]UD Carbon | 2 plies
7 | AL Alloy 8.17 AL 7075
8 | Composite 7.0 [(+45)s]UD Carbon [ 56 plies
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(b)
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Table 3 The specifications of prepreg tape

SPEC USNI125 UGN100
Material Caron/Epoxy UD Glass/Epoxy UD
Fiber MITSUBISHI TR50 PFG E-GLASS
Resin bisphenol A Type bisphenol A Type

+ dicy base + dicy base
Thickness 0.125 mm 0.100 mm

Fig. 3 Carbon/epoxy and E-glass/epoxy UD
tape made by SK chemicals
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Table 4 B3AE tubes Az37] 948 FPS

parameters
Parameters Values
Layup Speed 40 mm/sec ~
80 mm/sec
Compaction Pressure 4 kgf
Heat Temperature 90 C
Nitrogen Gas N/A
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Fig. 5. 48 ¥ Sleeve Extension
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