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F42(500)9 W3 ATE 0.6ppn/ Tolar, €A AFE 140000Mpac]™, F71(t2)E 0.05mm WA 0. 1md F
A0}, olo A F A ?%i F435(500)9] I A, @ AF 2 FAE FE¢ 5512300 upg) thgsiAl
AHdE 2

2=
T
, w T A AAdel wE f7] B %A AA M 555(500) AHHINVAR)E EFeh, gl
Aol whg f7] wF FA G FE5FS 718 frE(glass) BoE W I AlSE 7RIYd o
T

R )
)
>,

F43(500) ollE= FA%(600)0] A8t it

l

TAF(600)2 wE55(500)0] F25] =4%(500) 9] 701' 2 Bt BAARA, Az~
(glass fiber reinforced plastic, FRP), Zgo|gdld @= ]O]E(p lyethyleneterephthalate, PET) % —‘é‘ﬁl
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wiel e A M 71 8 B4 P $ET Fosg URane SATe deE $ Ass

rot

b
°
e
"

oA} o] F&Z=(500)0] 7]¥(100)9] EHF AET o e d9F A4 2L 7)9(100) 9] FARG U oF
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408 WA A Az A A0S AFAI 98 A3 ekl
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&3t =4%(500) 9] ARSE= RN A% (600) 2.2 ZE e g =g ol E
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Al 4 wEFg 9 d WY ~EY A (stress)E HAxstd Zolg At

olol, F£ZF(500) 2 FAF(600)E g BAAMS IN-PETol2} A Jska, IN-PETOIA INVARS} PETS] F/A& =

Aste] A3l A 7]9H(100)Q) glasse] EH Aol st T4 23 oldl9} T2 AYS o] &3] =&

% 5% Dassault Systemes AFS] SIMULIAGIA #ujsls %, A7) W 4 &4 £ ABAQUSE o]&3te] A&

o] A (simulation)dr A2 @ 7}E Zo] Z+Zb 730mm ZD 920mme] 7] % FA] Fx|o] IN-PETS 283 7 90]

. o)A tE FAEA, mm @S wai).

% 50| TAE ule}l o], INVAR 0.1t + PET 0.1tE glass 1.1t AW F2A 7

4719l Y e FoMyt =& ¥y 2EdaE YehAr] witel, 7] F ®
% |

22 4 MEHEE YS9 g Al olsk #ol, /7 2 g A 4w
FEFS VEEA 49 FY FidelA Wdo] dojube & AL ¢ WE R b, oleks witiHE gL
2A F7] w3 FA GRS CHFE e dA AAA w2 WY AEdAE YEle] #7123 B4 A
AvtHow 7ol Y& FAoR 4Es & 4 HERS Uehle S Y iE ReEd v 93, X UY 2
Ev Y ¥E e} Bluste] Wido] bAsks & Wkt e B, Y WY RESE o] 7] g 34 AR A
gt o Tl YR aAbehs e XF SAer A4Es 2 4 MdHEEs Uehle As 2

Hmel e, e 29 & G 9 sl z
FHE (Al Sheet)t 488 A 9ol WA f7) W mA AA )

% 6ol Lhehd o} @b

E 6914 metal t& BAA T 559 FAE 9vlsta, PET t& XA 5 PETY FAE 9vlsta, glass t&
Z1ge] FAE onstal, Tiv W24E 228 ovsta, ¥Z2AWydS 100C2FE Tf2 Y245 As o] f7] &
F A FAY E MYEFS ugta, Wy BEE e bhel 21, glass stressv 7]l BA8E 4 §9
S om sl | metal stressy &% WY o €S onsit}

&= 6ol AR mbsh o], MlnA S el w2 WYY

Kol
SISk Rl W EA B B ARE 8ol e 2 BAY A8E FAT S AR,
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olo} A, Glass F7 1.1t9 Aol whalA INVARS] =717} 2+zF 0.1t 2 0.05t¢1 A $-o] A4d3 PETY FAH=
A3k, ole ® 7o YEkd Feol A},

% 79 EAE whsh gol, INVARS] FAZE gobdel mel BUR vl&E PEITAZL SPobAW §7] 0 BA
Ao Axgel @ APl WHTS AT + Aok,

S, Glass 7 0.7t2] 9o thalA] INVARS] FA7F Z4zF 0.1t 2 0.05tQ1 74 -9-o A4 PETe] FAE A
etk ol ® 8 YEh Fe ).

= 8o HAIE wie} 7o, 7] Wy XA Ao FHAske] A Wy o] wAlsy] f1d 0.1t 2 0.05t ZHzhe]
INVAR F7¢] tl<3l= PETSAE ZH2F 0.1t 2 0.05t 918 1&gk, =, PETY A% INVARQ} PETS] 7
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Z=H6
case AL-PET Al-Sheet AL-PET | In-PET
metal t (mm) 0.03 0.03 0.1 0.03 0.1
PET t (mm) 0.03 - - 0.025 0.1
glass t (mm) 0.5 1.1 1.1
100 — Tf (°C) 20
H2HHS (mm) 138.1 10.3 122.6 37.2 -2.4
HIDC Y C X Y C
glass stress(MPa) 246 243 54.2 12.5 2.1
matal stress(MPa) | 137.4 344 318 154 39
EH7
case AL-PET case IN-PET
Aluminum t (mm) | 0.03 INVAR t (mm) 0.1 0.05
PETt(mm) | 0025 | PETt(mm) 1 [ 08 ] 03 ] 02 [ of 0 | o1 [ o005
glass t (mm) 1.1 glass t (mm) 1.1
H2HS (mm) 372 H2HS (mm) 1M 141 39.3 178 | -24 | -2 89 25
"L Y HERCL Y Y Y Y C Y Y C
glass stress(MPa) | 125 | glass stress(MPa) | 84.6 | 67.1 | 165 | 76 2.1 128 | 33 1.6
Metal stress(MPa)| 154 |Metal stress(MPa)| 310 | 268 | 133 | 101.2 | 60 38 685 | 489
EH8
case AL-PET case IN-PET
Aluminum t (mm) | 0.03 INVAR t (mm) 0.1 0.05
PET t (mm) 0.025 PET t (mm) 0.2 0.1 0.1 0.05
glass t (mm) 1.1 glass t (mm) 0.7
H2HHS (mm) 37.2 H2AHAS (mm) | 433 | -10 | 220 | -37
HIPC Y HADPC Y C Y C
glass stress(MPa) | 125 | glass stress(MPa) | 14.5 2.1 6.03 1.7
Metal stress(MPa)| 154 |Metal stress(MPa)| 105.1 | 600 | 73.7 | 48.6
ZEH9
CTE(ppm/°C) E(MPa)
FRP 30 11000
PMMA 41 3300
PET 60 5300
INVAR 0.6 140000
GLASS 3.8 73000



EHI0
case IN-PET
INVAR t (mm) 0.1 INVAR t (mm) 0.1
FRP t (mm) 00 [ o015 | PMMAt(mm) || 02 | 015 | 025
glass t (mm) 1.1 glass t (mm) 1.1
H2HHAS (mm) -39 38 H2UHSA (mm) | -127 | -84 | 08
HEY DL C C HYOC Y Y C
glass stress(MPa) | 3.0 2.9 | glass stress(MPa) | 8.2 5.6 2.0
Metal stress(MPa) | 47.1 555 | Metal stress(MPa) | 42.1 | 447 | 52.3
EHII
AE SN, T8HA 3
PET t (mm) 0.1 0.15 008 — 023
FRP t (mm) 0.15 0.155 0.08 — 023
PMMA t (mm) 0.25 0.365 0.18 — 055

CRERENEPES

[(AdxA 1]
[RATE] TS
[BGAFEE] A1

(7841

Avk(Invar) & *23tsl=a,

(7351
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