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A periodic structure model is useful to estimate overall properties
of composites or damaged materials consisting of a relatively regular
microstructure., With the aid of the periodicity and the mirror image
symmetry/antisymmetry, field variables in the periodic structure can
be formulated more presicely and efficiently than before. In parti-
cular, conventional complex Fourier series expansion of the field
variable is transformed to real Fourier series expansion of the same
mathematical structure. Hence, numerical computation efforts to solve
periodic structure problems can be reducued significantly. Moreover,
1t is shown that the overall properties of the periodic structure are
defined consistently either from averaged constitutive relations or
averaged energy relations in the unit cell.
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THHBE. A4 x TOV!, X2TOVE, X°TOVICHY. & ] 1 1.1 1 10 1
Z2DO0FMH, X2 = 0&x3 =0, x3=0&x1 =0, x1 = -2 1-1 1-1-11-11
Obxe = OKBIT2HHRIEZ, &X' TOV!, x 2TOV2, :i }_i :i :i ‘i "i i _i
X PTOVITHY, XHICIONOEELTICHT 58 RiEx 4T

DV AITHB,

ZO8OOBBOM, xTTHL v FRICLT, XY MNVOBEERE L TOT Y VIVBOSR
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TEEL, FUYYIVBTOT7— TEEF To & I3 2858 - IR (FT) %

((FT) ). (€Y =2 @' (FT).. o(€9) (%), = 0) (5.8)
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0° =(:e°=C:e°+ o°°, (6.1)

22T, B.DOHDO o IEEEMH(G.2D) 2 METEP SHEMSHRESND,
FHEELFEIGIOBKE. DM, DR VX - 0K EELMSE P SOFERHIIERTE S,

e°:T:e°/2 = (e+e®):C 1 (e+e°)/2> = <(o+0°) : (e+e°)/2>, (6.2)
PSAMBETILTHIEDICIE., 2D00FZG.DEG.2)D—HLaThiERS R0y, ZHhicid.
(o+to°):(e+e®)> = g°:e° < <g:e> =0, (6.3)

Thbb, FEL B IORBORKETYENEA LI LABELTSTH D,
FEMELERS IR 2BOT Y VIVBTH LS, i+ Te' & o' OMIGT 2B IHERERS
BEE, exp (€2 xDkexpl (€4 xDNick-oTT—Y TEBELS, 22T, G.9OAB,

Cexp' (L €% x*) expi(¢ €4-x%) > = 0, (6.4)

LENRST, <eitai> = 0TCHY, 6.3)0ELE<o:e> = Z<a':e'> i3,
FREIETIOSHERR - IR N FhE-BMNBHRER(2.32) L FHR Q. 2FWETHH S,

fU ogitel dV :fU o' :(V&u') dV :fau (v-g)-u' dS, (6.5)

BRERATHSIT DEREHFULODD, (v-oi)-u' = ti-ui = 0FRUT S, LEFST, (6.4)
L6.5) &Y, B.IFEHTESL, bbb, PSOFEEMD 2 ODEHRG.DEG.DR—HT B,
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BEREFLBSICRSI L T2 OOEREFAEKCLTVENY | XM R BREFNHTORVE
OEERBEHFEL VLW HESBETH L., —H, LTORENELICPSEFILCIR. Sl - 3
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A TV IVEBOSHERTE - FEREE

1R 2HOT VIV, t T, OSHENE - FERFRER OB E W ENREDO BB - T
HEWET D, DUTICENZ BB - IEBBCH L TRY . H, ToOMBE, Ti; = T, %
ﬁi‘g—éo

(£ (£ (ti)s (T (THea (THsz (TH2s (THar (THie
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