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homogeneous boundary displace-
ment

w = ax + by
U = U= cy
w =0

the global strain tensor

Eop=a E,.,=b/20
— B — S E,,=c D
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Hypothesis:
v; volume fraction, v; — T‘;‘
12; number of fibers per
unit volume or section,
£; / h;relative aspect ratio
for section of fiber,
Cip , Cyy relative coordinates
center of inertia C; of fibers,
R radius of circle with
center C; containing all fibers
dmin Minimum distance between
two centers of fibers.

)1+ )0 1+

1)(+- -.+/ "00 0"+

3. intelligent descriptors

best actual knowled ge of experts

predicted values given by Behrens

[the simplest ones being the best
ones

— no expensive descriptors]
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4fichr
6 Yinc
6 Pinc
6 Ymat
6 Pmat
6 volfrac
4Linc
4Minc
4Kine
4Lmat
4 Mat
4Kmat
a111pP
a122p
a121P
aL12p

34
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[ (Inactive C:\SEA_FR\DREG_EXE\WREG.EXE) M=l
6.899274e-83 = X(1) = X{6) + [~

EHEEEE =

E

7.442175e-81 = X(3) = K{11) +
-7.781823e+B4 = X({4) = X(9) =+
-1.281877e+083 = X(4) * X(6) =+
1.422783e+84 = N(4) = X(7) +

-3.667346e-81 * X(3) * K(18) +
2.4744280-02 = X(3) = N(7) +

-2.898481e-01 = X(3) * X(9) =+
-6.930987e-03 = X(3) * X(6) +

Ualeurs prévues 3 partir du polyndme pour la Base

Moyenne Globale des carrés des écarts = 1.92697e+86

Moyenne relative = B.6129074%

Valeur absolue de 1'écart maximal 6196.13
Valeur de 1'écart relatif maximal 9477281
Moyenne des écarts -8.69215
Ecart-Type des écarts H 1388.13

34

4 fichr
6 Yinc

6 Pinc

6 Ymat
6 Pmat
6 volfrac
4 Linc

4 Minc
4Kine
4Lmat
4Mat

4 Kmat
6L11P
a122P
6121P
aL12p
6131P
4132p
6L66P
6nb_inc
6 Shaper
6C_x
6Cy

6 disl

6 dis2

6 dmin
6 dmax
411
4122
aL21
aL12
4131
4132
6166

34
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[ (Inactive C:\SEA_FR\DREG_EXE\WREG.EXE] =0 x]
1.855778e+00 = X(5) = N(7) ~+ =

EEEER =

==

-2_270980e-01 * X(5) =* K(9) +
1.571748e-05 = X(3) = M(7) =+

-2_12884ke-B6 * X(3) x K(6) *
2.181986e-05 * X(3) = H(9) +

-6.368011e+00 = X(4) = X(9) =
-5.23381Be+00 * X(4) = X(8) +
1.311125e-01 * X(3) = X(17) +
-1.826337e-01 = X(3) = X(16) =+

Valeurs préuues i partir du polyndme pour la Base

Hoyenne Globale des carrés des écarts = 29904.5

Hoyenne relative = 9.800208309

Valeur absolue de 1'écart maximal : 873.713
Valeur de 1'écart relatif maximal : B.0656887
Hoyenne des écarts D -9.2304
Ecart-Type des écarts H 172.683
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78

ultim ate tensile force s =;7re FSIgm at@.e
. . dPr.10°
tensile elastic modulus E= ——“~~ Ft @E .e
die.b.e
ultim ate com pression force s = P?r F S'g m aC@ .e
6
compression elastic modulus E = dap.10 F C @iE .e
die.b .e
ultim ate bending force s = 32.Psr.e| F S|g m a.f @s .e’
i i 1°.dP dP
bending elastic modulus E = * Ff @E_e3
4.b.e® dd
ultim ate shear force s =43.bPr FS].B@E =s,3. €
.D.e

E trac_F 73 55 86 85 72 14/ 248 35 104.3' 100 4
Poisson_F 0.17 0.2 0.2 02 02 04 02 0.2 02/ 02 02
Permittivity F 6.13 4 6 39 378 3 208 31 33 22 35
Spec_Mass_F 2.59 2.14 2.53 18 22 138 21 13 141/ 097 122
Spec_Price_F 50 450 175 250 900 35 600 1000 900 750 1000
RESIN
E trac_R 3.52
Poisson_R 0.3
eps_R 2.6
tg_perte_R 4
Spe_Mass_R 1.05
Spe_Price_R 786
I" #$ %& "
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| DEFINITION OF THE ACTIVE DESIGN PARAMETERS |
Glass E Glass D Glass S2 _ Silice Polyester PTFE _PEEK Vectran_HS PEHT Gla _ss R NUMB_FIBERS
Glass E Glass D Glass S2  Silice Polyester PTFE PEEK Vectran_HS PEHT PEI Gla ss R NUMB_FIBERS
Ar_weight
65!
35
4.5
44
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Porosity 1.90

grammage 196.66

Txhybl 52.13 Type of Fiberl Glass_E
Txhyb2 47.87 Type of Fiber2 PEEK
Thickness 4.00

From exact analytical expressions

Vtot 4000.00 Viib+Vres 3924.00|Vres 2425.63
Mfibl 3146.58 Viibl 781.11 Mres 2546.91
Mfib2 1640.34 Viib2 1024.15

Mass_comp 5693.49 Price_comp 3889.82

M, 45
% 180 2 . 9
4 5 -6647
4 #
4 # 8
9
4 : 6
5 %% ! >4
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But with learning

Ayl 0.80

Ay2 0.65

HT 0.21

HH 0.25
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for 1 fiber

BRUGGEMAN
Sip~ © . e%elss =1- C where C=

€ip~ Ges e/ 3 ¢

for 2 different fibers

KINGERY : Ine;,, =CIlne,,+(1- C)In &, ,

».

Ctib
+C

fib ré s

49

49 249 9 :29:

3 1 #

50

25

25



26

26



».

53

54

27

27



>8& 0 %% !'>4:::9'- 'B&4 B& [l

80& >"&C
] # 1

0

>

(((

%

55

28

28



