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WHMIC CHFFTDRETH D, RV T T 7, EEY T I 7L Ty T 7 71I2o0T b
EEM OBIT R D038, JAH SRR TR T 2RO Ch 578, LLTFAKF2S
][RR IR DS DN TCUIE, RPVA X B 7 A AR FKICEEHT 5,

L2 BUTEHEOFik

RPVAZ 7 AL, JAH M4 MR CTAEE SN THY, 1 —4KICHEME
EBRPVA L BT A PR T M HOBRE R T,

AREF ORI B EICE L TBATAI T, RPVRZ BT A P6IRIC KA S M
J1 (X5, YH5m) O KHE ﬁ@ﬁﬁéhé%@kbfwé

(.59
ZZ T,
f mwx&ﬁ?%flﬁﬁﬁf%O%k%%ﬁE
Fx X HAMEICE D AX T AP RIRICRAET AR
Fy Y MBI LD AX T AP RIRICRAET AR

FH1— 11 J?%kFVﬁHﬂunxyt“?4qf
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Z{zxm/sa

RPVAZETAY

Fx/4 o} Fy/4=f

’
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! .

| V2XFx/8
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N 1 7
\\ 1 ,/
N 0
N
S0 N XorY )
J2XFy/8 | .

or ! J 2XFx/8
J2XFy/8 !
- 1
1
1
1
1

or
IZXFy/8/

Fy/4 or Fy/4=f

5

Bl -4 FAFENRGR AL ET A FOKFEREREOH UK 1 5m)

1.3 AKE2F5 1 [RIRENHR O 5L 2
RPVA X B 7 A H1X, KF2HMOMET) %% 1258081 A ESHIZOWT, 3
1—5KEDHE 1 —1RIRT, H1-6KEOHE1 - 1RIIRT &Y, HrhlHE
MEEF (Fx E72EF ) (S8 2R KRN ZZ T FOMANRIR D Z LB 00nD,
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@@ARYIIEIRE

RPVAXETAH

JEF- A

J 2XFy/8

RN

Fy/4=f

RPVAXET A

(Y Jrrandieg]

H1—5 JRFIFIE NG A S E T A FORFEHBEMEOSHHE OKF 2 J71)

FBl1—1R BAPIENRGAZETAFE R TONHEME

T EBIHE S F s+ 5K )
(VAT
X J7 1A Y J7 ]
@ 0° Fx/4 0
@) 45° J2XFy/8 J2XFy/8
® 90° 0 Fy/4
@ 135° J2XFy/8 J2XFy/8
® 180° Fx/4 0
® | 225° J2XFy/8 J2XFy/8
@ | 210° 0 Fy/4
315° J 2XFx/8 J 2XFy/8
R Fx/4 Fy/4
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K2 T IR T DFAEE D EBBIZOWTIE, 1 —1F IR LK SR 2 v
TXHM - YHAMRERFICITRROMBE NN E LR WS IREL, U FDO2oDHIEICTH

HEIToT,
O MAEELREIE  Fy=0.4Fx ERE L, XHM « YHEDZFIZEILD KL [ i s B
% HUIFN9 5,

Q@ WKRISEOIEFMRMZEZE LIZSRS SiE : Fy=Fx S IREL, XHH - YHFHRODZN
FTHOKFLSFAISEFEREZ SRS SIEICTAEKRT 5,

ERBRSOMRE B 2RI, WIhOBRSGEZANTS, KPE2H KD
FAERRORNEIZT L 220, ZAUIKFELT R ORKE L [FfETH 5,

L7235 T, RPVAHX BT A % L TKFE2H DFEI T /20,

Bl —2F RPVAXETAPEAUTBIT DK 2 HadERE

O &-EREEE iz @S RS SiEEMAWE
K2 J5 ) oA A K2 JF e R A
(Fy=0.4 Fx) (Fy=Fx)
@ 0° Fx/4 = f Fx/4 = f
@ 45° V2XFx/8+) 2XFy /8=y 2X1.4XFx/8 |  ((J 2XFx/8)2+(J 2XFy/8)?)
=0.990XFx/4 < f = Fx/4 = f
©) 90° Fy/4=0. 4XFx/4 < f Fy/4=Fx/4 = f
@ 135° J2XFy/8+y 2XFy /8= 2X1.4XFx/8 | 4 (({ 2XFx/8) 2+(J/ 2XFy/8)2)
=0.990XFx/4 < f = Fx/4 = f
® 180° Fx/4 = f Fx/4 = f
® 225° J2XFy/8+) 2XFy /8= 2X1.4XFx/8 | 4 (({ 2XFx/8) 2+(J/ 2XF/8)2)
=0.990XFx/4 < f = Fx/4 = f
@ 270° Fy/4=0. 4XFx/4 < f Fy/4=Fx/4 = f
315° V2XFy/8+) 2XFy /8=y 2X1.4xXFx/8 |  ((J 2XFx/8)2+(J 2XFy/8)2)
=0.990XFx/4 < f = Fx/4 = f
LN Fx/4=f Fx/4=f
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2. K271 [FIFE IR O B IZ DWW T (JRFIFRMASRAZ BT A V)
2.1 IL®IT
KIEL, FAFBRHABAZETAT ETA (T TPOVAZETA Y] o) I
X2 K2 T A RIFFAHR DB DN TE L Db D TH D,
2.2 BUTRHmOFE
PCVAZ 7 A9, 1I6(AREINTBY (B2 —1 ZH), JRFrE R &
VT I EERLTND (B2 —2 B, 2 — SKICHEME LK LIy T 7
7T D EOBRE R,
AREF O RBEREICE L THATIHME T, LT T Z6RIcE AR mtES (X
F, YA ORKMEAVDARMEINDIHLOLELTEY, THICHERSNDHPCVA X E
T A PR EIMEHT 5,

b T I
®—1

JELF- I

270°

®—2

w11 R IFENEER A BT A W
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2.3 K- 2 J5 1 R RE IR oD B 2
PCVAZ BT AW, KF2HMOME) 223 725G 1B T DR EIZHOWNT, LUTK
V2 —1RITRT, F1—1RIRTEBY, HAMEMNEF (Fx £7213F,)
WX T DRI & TR ORI N R I2 D 2 LD D,

cPCVAXZETAVYDO—-1,/2, ®— 1,/ 21Z38ETDHMEDNT

ZZT7T
0= W
. 1
17 2-sin6, 01
1 1
AR R E Fx 300555 F: F1
F, = ! ! F,
17 2-sin 0, 4 X
JMBIHERTE Fy 32020556
F1 = 0

cPCVAXETATO—1, @—2, ®— 1, @®— 2(THAETHMEIZONT
ZZT7T
62:
0 55

sin 05
Fp=— .
sin(8, + 6,)

TF I HGEST E Fx 230305 %56
FZ = ﬂ - E . FX
Sln(91 + 92) 8
TF T pIHGERT E Fy 230305 %56
FZ = ﬂ - E . FY
Sln(91 + 92) 8

w

‘PCVAZETZAY@—2, @—1, ®— 2, @— LIZHETHMEICONT
ZZ7T
64:

sinf,
Fy=——
sin(6; + 65)

7RI HEERT E Fx 23005556

sin @ V2
F3 — _—4 . FX
sin(8, +6,) 8
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T BIHERGT E Fy 230025 %56

in g V2
Fy = L'_'Fy
sin(8, +6,) 8

CPCVRAEZETAYO—1,/2, D— 1,/ 2128 ETAMEIZOWNT
ZZ7T
63:

F—— 1
* 7 2-sind,
J7 M BIHERTE Fx 300 556
F,=0
JMBIHERTE Fy 32020556
1 1
Fa= 2-sin63.Z.FY

F4

03

03
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F2—1FR JFETFBNERAY ET A FHEATOSMATE

TR F A3 5 K

(VAR
X J71#] Y J7 1]
1 1
il —._.F
@ 2-sinf; 4 X 0
1 1
—2 —— —F
@ 2-sinf; 4 X 0
sin @ V2 sin@ V2
@—1 > t.F > Yt R
sin(f; +6,) 8 ¥ sin(f; +6,) 8
sin @ V2 sin 6 V2
@2 | ——"* .‘“.f > tF
sin(f; +6,) 8 ¥ sin(f; +6,) 8 7
1 1
® 0 2-sinf; 4 "
1 1
® 0 2-sinf; 4 "
@—1 sin 6, V2 P sin G, V2 F
sin(6; +6,) 8 % sin(f; +6,) 8 7
@— 2 sin G5 V2 P sin G5 V2 F
sin(6; +6,) 8 % sin(f; +6,) 8 7
1 1
_1 —._.F
® 2-sinf; 4 0
1 1
_2 —._.F
® 2-sinf; 4 0
®—1 sin G5 V2 F sin G5 V2 F
sin(0; +6,) 8 ¥ sin(f; +6,) 8 7
©— 2 sin 6, V2 F sin 8, V2 F
sin(f; +6,) 8 ¥ sin(f; +6,) 8
1 1
@ 0 2-sinf; 4
1 1
©-2 0 2-sin93.Z.Fy
®—1 sin 8, V2 F sinf, V2 E
sin(; +6,) 8 % sin(f; +6,) 8
®—2 sin G5 V2 F sin f5 V2 E
sin(6; +6,) 8 % sin(f; +6,) 8 F
S I
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3.1 X L®IZ
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f: ARR[EREE L =y P DT D MR H
Fxo XLMHMBELY 777y PREIZHEET DM E
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X C®IZ

RIEL, AFEHEE S AKFE2H MIER Lz hE O MR AR 5 28R &
FEMET VE AW TR LI REE LD bDTH S,
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o T IC, ABGHIEG ST, JE G RIS RO WS ) DR AR XD #ERR
To720, IMOMEE—RIENER/RLELIZLDTH D,
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vV <«

wHEEH B FEES =MD

Fa—1 FHEERFET L
4.3 BEE R
4.3.1 ®WhTMIET) o x
e BRI DK EH-BERF O T mIS )= o 2 25 4 — 2 [KITRT,
DOFERIZE Y, BRISTI A0 180° MEIZHAEL TWVWD I ERnnd, M
AT A% DI ORI TE O — R ThH 5 Z L h, YhmnbKEMET %
AN LTEBEAITBWTYH, KIS HAIE90° /270° f@EICEAET S Z LIFHATH
Dz, AEHMMER O AT G NS L0 R RIET M3 5R22 5,
F7o, BI-1RIXITM, YI7m, 207 [ AR OB T RS ) 534G R T,
R (00 ,790° FRLIAL) IZBW T2 MANROEBRHER CTE 5, 728, M
BRHBRBIEL RS RS SEOENENE AW AKFE2HFMATIREDIE T 0 4. (0 ) LY
0 s (0)1F, KV M AT O ENST G S fRHT#E R (XTI ATIREIS 1 0 0 x(0), Y
FHIANREIE T 05v(0)) 12L&V, LUTFTOEBYFEIET S,
<HAEREE >
0ye(0)=max (0,0 (0), 0yecn(0))
2L, 0xew (010 x(0)IZ1, o0xy(0)IC0. 4DFEKZ T U TX - Y5 A Hf
FNENOEIE S ZMAE DTS, 0xem (0)1F 0,y (0)I121, 0,x(0)120.4
DB AF L TX - YTMANREENENDIS N ZMAEGDEIISTITHY, LTDOX
IR DLIND,

7

(Y

Ox,c(X)(G):Gx,X(6>+O-4X GX,Y<6>

ox,c(Y)(G):O-4>< OX,X(6)+GX,Y<6)
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<SRSSE>

00 (0) =1 0,x(0)2+ 0, y(0)*

k.

Patran 2012 64-Bit 31-May-16 14:13:06
Fringe: LINEAR_STATICS SCT. Al:Static Subcase. Stress Tensor, . Y Component, Average. 2 of 2 layers

90°

L e

45°

OO

1.228+001
1.074+001
9.209+000
7.674+000
6.139+000)
4.604+000
5.070+000
1.636+000)

0

-1.636+000)
-3.070+000)
-4.604+000)
-6.139+000)
=7.674+000)
-9.209+000)

-1.074+007
-1.228+001
default_Fringe

Max 1.25+001 @Elm 41.1
Min -1.28+001 @Elm 1.1

B4 —2K

KAV R IF A 7 1) ) = v A 1

B4 —1F KFEHMBERFOGEST M 3R
XHMAJIRE | YIRS RE 275 I AN ) REIEs 77 (MPa)
14 Jit~ 71 (MPa) I 77 (MPa) - -
- AR SRS S
GX,X<6) UX,Y(@)
05:.(0) 0.s(0)
12. 28
0° J7mm 12. 28 0.00 0o (0°)=12.28 12. 28
O x (V) (0° )=4.91
13.22
22.5° J7[A) 11. 34 4.70 0y ep (22.5° )=13.22 12. 28
0 e (22.5° )=9.24
12. 15
45° J5 A 8. 68 8. 68 0o (45° )=12.15 12. 28
0 x, c(Y) (45o ):12. 15
13.22
67.5° J5In) 4.70 11. 34 0 e (67.5° )=9.24 12. 28
0 e (67.5° )=13.22
12. 28
90° J5m) 0.00 12. 28 0y (90° )=4.91 12. 28
0 x c(Y) (900 ):12. 28
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4.3.2 AHWIET 0,
Ran I I 2 A HUERE O 8 5 S ) 2 v Z R A5 A — 3RS, J& H WG 157
a4 — 2 RICRT, WG RIS R R RIS RIE0T /1807 ZEIZHA L TH
0, RRIEIENELD ZLIZOVWTHRTE 5,
F7z, 2HMATIREOFBIZOWT HEh G MR L RIAR IS E (00 ,790° F51a Lk
H) ICBWT2HMANREOEERERBTE D, 2B, MEERBIELTSRS Sik
DENENE T2 HMANREDIE T 0 6. (0) Ko 4, (0)1%, AKFELH A
T D JE 5 1S T FENTRE R (XA SIS S 0 4.x(0)), YHEADREIET o
o (0)) 12XV, ITO LB EMNT S,
<HHEEREIE >
0,c(0)=max (o 4..00(0), 04,c0(0))
72720, 06.c00(0)1F0 4 x(0)IT1, 04,v(0)IC0. 4D AEZFT LT TX - YA
NREZNTNOHIR ) ZMAE DTS, 0600 (0)1F 0 4,v(0)120.4, o
o x(0)ICIDOREZ T U TX « YR ANRFZNENDIS N ZfllHh G HOEZIE I TH
D, UFDOXoIckbIn D,
04, c0(0)=04x(0)+0.4X 0, v(0)
0 4.em (0)=0.4X 0 4 x(0)+ 0,4 v(0)
< SRS Sk>

60 (0)=" 0y (0)2+ 0 ,.(0)?

Patran 2012 64-Bit 31-May-16 14:11:38 3.635+000)
Fringe: LINEAR_STATICS SC1, A1 Static Subcase, Stress Tensor, , X Component, Average,.2 of 2 layers 3 .006+000)
2 654+000)
2.212+000)
1.769+000)
1.327+000]

8.846-001
=

4.423-001

=]

-4.423-001

-6.846-001

-1.327+000)

-1.769+000)

-2.212+000
00

-2.664+000)

450 -3.006+000)
b7 -3.638+000)
default_Fringe

s Max 354+000 @EIm 41 1
kil Min -8 54+000 @Eim 1.1

4 — 3K KFEHERE G WIS =2 Z K




A — 2K KEHEREOE TG ) 5310

XF AT | Y M A S E 275 ) N JJ§his 77 (MPa)
4 B Jis 77 (MPa) Ji> 77 (MPa) v ‘
A REGE SRS S
0¢,X<6> 0¢,Y<6>
()—(,f)’c(e) O¢,s(6)
3.54
0° 3.54 0. 00 0 ¢.cm (0° )=3.54 3.54
O ¢, 0° )=1.42
3.81
22.5° JiIn] 3.27 1.35 0 6o (22.5° )=3.81 3.54
o ¢,(.(\')(22. 5Cl ):2. 66
3. 50
45° J7 1A 2.50 2.50 0 ¢ (45° )=3.50 3.54
o 4),0(\@(450 )=3.50
3. 81
67.5° J7[nAl 1.35 3.27 0 4w (67.5° )=2.66 3.54
o 4),0(\')(67. 5° )=3.81
3.54
90° J7In] 0. 00 3.54 0 ¢.em (90° )=1.42 3.54
o ¢,(-(\')(900 ):3. 54

4.3.3 HAMILT <

A I B T DK EHUER O WS )2 o 2 %258 4 — AN, JA G IS5
a4 — 3RITRT, EAWISINTE T WL OB RIS L3820, RIS
90° 270° MZEIZAETCTWDD, RRIGHR/NESHDAET 2 8N EE L TN D DI
TSI OMEM & L THRRIG RPN RR D Z IOV THRTE 5D,

FTo, 2HMANRFDOFEEIZHSOWT b REBRICHFEHE (0° 790° FFmbish) 2B\ T
2HMANFEDORENHRTE D, Ik, MAETREIELNSRS SIEOZNENLE
AWK A NRED IS T v (0) O © . (0) 1%, KNE1T7 1R A TI0E D JE I7 A 77
it s K (XKGMADEEE ) ©x(0)), YHMANKIS T ©v(0)) Ik, AFTDE
B REET 2,

<HHEHREIE >
t.(0)=max (t.(0), ten(0))
7220, tew (01 cx(0)IT1, ©v(0)I20. 4D AT U TX « YR ATIREZ
NENOEIE ) ZMAGDETIET), ten (00T cv(0)I21, ©v(0)I20.4DFREKL
ZRLCTX - YHMANRZENZENDIGH ZMAGOETISITHY, UTFTD X HICE



bans,
Tew(0)=1tx(0)+0.4X ty(0)

Tew(0)=0.4X tx(0)+ tv(0)

<SRSS¥E>
c.(0)= Vn<e>2+n<e>2

Patran 2012 64-Bit 31-May-16 14:13:18 3.186+000)
Fringe: LINEAR_STATICS SC1, Al:Static Subcase, Stress Tensor, , > Component, Average.2 of 2 layers 2.787+000)

2.389+000|
1.997+000)
1.592+000)
1.194+000)
7.962-001
3.981-001
0]
-3.981-001
-7.962-001
-1.194+000)
-1.692+000)

-1.991+000)

OO -2.389+000)

: -2 787+000)
v o o =3.185+000)
90 45 default_Fringe

. Man 3.18+000 @Elm 3231
iy Min -3.18+000 @EIm 342.1

A — 4K KEHERE AL 2 2K




A —3F

IR HU R RE D& AW J1 53 A

XFGEATRE | YHmE A TR 275 1) N J1¢hes 77 (MPa)
4 B )i /3 (MPa) Ji~ /3 (MPa) — -
AR EE SRS SiE
tx(0) tv(0)
t.(0) t.(0)
2.70
0° J5m) 0. 00 2.70 T (0° )=1.08 2.70
T o (0° )=2.70
2.91
22.5° Jinl 1.03 2. 49 Tew (22.5° )=2.03 2.70
T c(Y) (22. 5° ):2. 91
2.67
45° J5 1) 1.91 1.91 T o (45° )=2.67 2.70
T o (45° )=2.67
2.91
67.5° J7InAl 2.49 1.03 o (67.5° )=2.91 2.70
Tom (67.5° )=2.03
2.70
90° JiA] 2.70 0.00 T o (90° )=2.70 2.70
o (90° )=1. 08

4.3.4 MEEIETIRE o
JADOKMEFEICNRES 01X, HA4—1RNPOLE 4 - 3R LXMW, YR, 24
WA SR Z N EN OB ST 0« JAFTMIET) 0 o KO AWIST) © 2 W TR
T 5,
<KIFELHMD S 5, XHFMANREOMEEIE RS 0 x(0) >
FInN o 1x(0), 02x(0), osx(0)IFLTDEBYRDIND,

01x(0) = 5 {0 (0) 00 (0)+1[(00x(0) =0, x(0))2+42:(0)° )
620 (0) = {0 (0)F 00 (0)=1[(ox(0) =0 x(0)) 2 +42:(0)° )
03x(0)= 0

BEISHTHIZED, SRS ox(0)ITLLTFDEEY & s,
0x(0)=max (| 01x(0)—02x(0)], [02x(0)—03x(0)], [05x(0)—01x(0)])
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