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1.Background & Objectives
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Byung Chul Kim, Kevin Potter, Paul M. Weaver, Continuous tow shearing for manufacturing variable angle tow composites,

Composite Part A, Vol. 43 (2012) 1347-1356
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2-2. EAFROBBEBERETIL
o Plate: ERIEEERFE#ELI-1/4ETIL

w=0.1[m],a=0.05[m],c=0.7[m],c. =10[MPa]
0.7m

=

K=4.3 (alw=0.5)
for isotropic plate
0.1m

0.05m

FLEIYDERE: 200
SEFRH: 400

» Material: Graphite/epoxy (CFRP) 9 ]
SIIRBIERBT T ILTSAR [+/-1+/-]s > 431
E, =138[GPa), E, =8.96[GPa],G,, = 7.1[GPa],v,, =0.30 —

Sym. [+0/-0/+0/-0]s
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2-3. HRIEE
1. AARAYOERNEHEDRKIE
=) Tsai-Wu DIHIRIEIE O DO &/IME

2 2 2
O = Fo +Fo,+F0 +F,o, +F,00,+F7, (d =1 : Failure)

- “
F=(X.-X,)/(X.X,), F= ( g )/( Y) X, =X = 144800 N/cm?,
F,=1/(X.X,), F,=1/(1Y), =1/(X. XY, )1/2 Y,=20685 N/cm?, Y.=15171 N/cm?,
F :1/S2 S:9008N/Cm2

66 /

2. BEFOERAMERE
=) BRPILDTOEHEL 25/ME

__ | & o (k) f(k) f);k)} {_ fy(k)}
K " ;(f(k) f<k> ) P4 [ -/, ] { f(k) fy(yk) fx(k)

n,: number of element, £.¥ : partial difference in the kth element
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2-4. Z HWm=BEILFi%

Improved non-dominated sorting genetic algorithm (NSGA-II)
(Deb et. al,. 2002)

<o -~ G -~ G - EID

Initial population Evaluation Genetic operation Last generation

Crowded distance metric

[Non-dominated sorting J { Crossover J

Mutation

Pareto Designs
Sox)

y Low rank ‘
N
------ Rank 3
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2-5. ZEMmBEIEHEBEDERL

Minimizing: (®), (k=1,2)and (K), (k=1)
Design variables: ¢; (4,7 =0, 1, 2, 3)

Subject to: -2.0 < CZ-J-S 2.0 (Acl-j: 0.1) (i,j=0,1, 2, and 3)
Cp =Cy =6, =€, =6 =0

- AFRBIEEBT T IV TZARIZRIE [+/-/+/-]s
- EDFEMEBBEHZRTE, 0<x,y<0.1
- %L 400, A O%: 400

Evaluation area
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+ layer Fiber constraints
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3-Numerical Results

3-2. Fiber shapes (discre
. 1
Design a :
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3-3. IR LY —F LD LB
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1. Background & objectives
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2. Experimental-&optimization methods

L—H—nirEdlr (1/2)

SHAD/NNIILAL—F—DINRFARICES — BEF, 9F, (F20E5E%
BURFHEINREFICERLE

BMHEIN-HFEIE EE2EAMBLIVREREVERFD — EZ=Amv
RIERBELT, A1VINILAADMIBRFRIZEZ6N, 12/VLAMRMNER
FEARALTLA/NLRIEIESnsec — BREMAA /LA INIRASN AT HE

Momentum
1 Pume@m) |py

ﬂ Molecules @ ‘
Atoms =5

Laser :

% 290 generato

Metal tip = N

ConvexlensT - - - -

b 4
Impulse ;
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Fig. Mechanism of laser ablation :
composite

Fig. Experimental set-up
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2. Experimental-&-optimization methods

N I—INIR(TEER) EL—HF — IR D LLEX
MiERxR: B, F6IRER[0/0/0]s

Magnitude [dB]

-20r

—Laser excitation

— Hammer excitation |

0.8 1 1.2 14 1.6
Frequency [Hz]

1.8 2

x 10°

Pulse laser ;
YAG Laser \
Smart

Collective lens  Micro-composite

Fig. L—H —iR> X7 L
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S=FaTAINILARINIT
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2. Experimental-&optimization methods
INRRT—MEEM DFIERHLETIVIE

« BRI BERIXI6IEE > ESZWALO

- J1)TL % (graphite/epoxy)&k Y KRIETEHLLEMNSIEL

. HEBTIFLT—RELT, IEOPZT(15 x 2 x 0.5 mm)E R &I A
L AFVIERN o L H o TIL i avIs i ST AT ERIT S0
. HIEHETIE, ARERICEYETILIE(ANSYS14.0)

o PZTH ORI -BEFEMRL, FIEMANRELTOAETIVIE

o AIMIZETILIEIZE O

Clamped area %0
| PZl ﬂCtLlETOI' 7 3 g $:—**—‘H%_;_ LDV out;%mint
.’-_—. ------------------- CT ):::: X
T e
Laser il'IDUt LDV reflecter 7 Laser input point
point
(a) HDD head driver (b) Smart micro-composite _ _ _ _
_ _ _ Fig. Dimensions and numerical
Fig. Micro sized smart structure model of the micro-composite
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2. Experimental-&-optimization methods

EiE{LREDERIE
H BERICEDE, HlHREHETT 5.

Minimizing: H,.(n., Nc, Nac)
Subject to : H,(n,, Ne, Nac) < H, M2

Objective

A i~ fobe
function H /)L L (FIERGE)

Constraints H_ JILL(FHIEIAA)

n: BWEBERAVTIIR

Design

variables Ne: il & &

Nac: 77 F1I—FBE(ETR)

BEHEGRMT7ILIYX L
= :lﬁ\ﬁﬂ

- B/AREE

- I1)—FERRE

Optimizer

Magnitude [dB]
4 & Y

FBREICE B8 (FRF)
_ (QW(Q)I/2 Zl

i = R1/2u

FlEHRDEAH RS,

Fig. Example actuator placements
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2. Experimental-&optimization methods
MERBEIEDTN

Database — 0
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[Step 1] | FEBMETL, RBMUELCE—FHHE o
DT —EN—REERL —

$ \/ [91/62/93/64]5

n: ERERAVTYIR || ne HEEA Nac: 7 F1I—3EE

[Step 2] \ / /

\%
AW =

GA process m=/IME H,y (N, Ne Nac)
\/
[Step 3] RIATHARFX (LMD FEIZKY, HAT1—k\voD

:/FD_7€EEXH
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MDO results Fixed lay-ups for comparison

[-15/-15/-15], [0/0/0], [0/90/0], [45/-45/45],

Lay-ups (Opt.) (Orthotropic) (Cross-ply) (Angle-ply)

'; placement
s

Minimum value of objective function
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3 Results & di .
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Fig. Calculated frequency response function
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3 Results & di .
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Summary
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