ZIHSd 10-2012-0058205

Q (19) di3tel=53 % (KR) (11) ZANSE  10-2012-0058205
: (12) F/NE33H(A) (43) BAYA  2012806€07Y

(51) A &3 &7/ (Int. Cl.) (71) &%l
HOIL 51/50 (2006.01) A muld t] AZ g o] =4 3] A}
(21) =993 10-2010-0119886

A71% §RAA 7157 AE2E 95 (FAF)
(72) g}

[

B7)% Al T PR 246, dotitE

7045 1401% (335, *% )

(22) =L4A 20104114294
ANETAA e

(74) H=<l
W3 oS5yl
A A7 ¢ 11
(54) o] BA f7] TF A FA)
(57) 8 ¢F
7 @ EA A AR, 37 % el AASE F71 0 2%, A7) K7 BY £AE Aol T
A7) A% e A BEE, R A7) FE5F A A, 47 3E%e) FRE ngae FAFE %
g
O X E- %1
A
/ /
NN \\\ > \\ N \\ AN \\ AN \\\\\[\ \\\\ \N\\\ N \\\\
\\\\ NN \\Nf/ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, / ,,,,,,,,,,,,,,,,,,,, /1/ ,,,,,,,,,,,,,, AJ/ ,,,,,,,,,,,,,,,,,, /i %\\\\ NN
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I N NN NN NN L ITTITIII0I77070770770000077
I ////// ///// /// //// / //// SN ////// //////
s/ A S SN S SRS NS S AN SN
NSNS S, SN S NSNS
400 100 200 300 500 600



ZIHSd 10-2012-0058205

55379 H9]
ATE1
713

871 71 el A8k 7] w3 A2k

AT 2
A 18}l A
AN FETE A N d9F AFEg ¢ Be 9P ASE K E £ 29 24 34X
A7E 3
A28}l A

A71M, t1& 7] FAFY FAcla, ale AV FAFY EHF Agela, E1e AV A5 @A A
olar, t2& A7 F&EFe Fola, a2t A7) F5%F9 I AlSola, B2e AV 5% vA Al
W, a3 A7) 7] I Aol

AT 5

A4go A,

471 71#e FE(glass)E £33,

A7) FEEe UA 9 A TPHE 47 2P B4 A,

ot
o

3
A5l A,

A7) 71e] A AlSE 3.8ppm/Colar, B4 AlSE 73000Mpacl™, F7AE 0.7mm WA 1.1mmel F7] 233

XA A
AT 7

A6l A,

oz

iz
o N

&z dBF ASTE 0.6ppn/Colal, B ASFE 140000Mpael ™, FA1= 0.05mm WA 0. 1mmg! 7]
Al



\

E
g

gl o]
Fup ol

°

3 E}
==

=
K3

10-2012-0058205

5
2ol g = e )

(polymethylmethacrylate, PMMA)

=

=

3E
=

H

i
=}

FRP),

E

reinforced plastic,

fiber
e v et 2 o]

3E
=

=1
=

}3lZ e}~ ¥ (glass

[¢}

oA,

5

kox
(polyethyleneterephthalate, PET)

A5

2]

0.05mm

L
fu

7

=
-

3300Mpa W= 11000Mpac]™,

.

A~ 1
T

30 WA 60ppm/ColaL, B4 A
ol A,

S,

s

.

o~ 1
na
=

3 A

[e=]
=

]

<)

=

WA A9 F o

oA,

1

[<]
1

[e]

S,

&7l A
o,

AT 9
A8

WA 0. 1mme
AT 10
A1

o
No

aL g7y 71t

Apolol %

2R E

vl
= 0

i

ol A,

[e]

10

EREE)

3

=13
=

= 5]

13 —‘5].

£
il

&+

jazel
o
ﬁo
B
o}
No
'Xﬁ
e

»AO

=z ]
=

J(liquid crystal display device)$} &#

A
¥ Al &R (organic light emitting diode displa
A

°

[s)

Bz
=

71

L
Fu

AowA, nrh A

kL
A=A, A

L

e

3

©

74

v
st

oluA =

L

.

g A A

7l & & ofF

v & 7] &
Al =]

-
it

[0001]
[0002]
[0003]

Hlo

Adr
olo
jant

o}
He
K
H
o
o))
3

W

=

]

p,

s

5
B

light emitting

Z~AH(organic
1 E(sealant)=

o

Bz
=

73} 2R

ol
=

A A

L

.

]_

S

s 54

=

Bty

(s

Bl
=

diode), 7]
ol &t

[0004]
[0005]

AR o] LA HET

K

5]

O

edl

Pt ol el

3|

7% F

IR R

3]

o <

2]

LY
R

w9 1

12 5t

of

2

oF
oy
4
a
w
ol

0
edl

=

o

o

[0006]

=

=

A

A A=

3z

FAe] HE TH

"

&

o}

Ar

#7157 A

A

AO

[0007]

i
o

Afolell FFaL A7) 71 Aol $1A

A8



[0008]
[0009]
[0010]
[0011]
[0012]

[0013]

[0014]
[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

ZIHSd 10-2012-0058205

A7l BESE 7] 71 8% Aerg ¥ s 4 Ales HE ¢ o

47 FAZE A7) FEF A & Ak
F7 W B FAE obde 4 wET 5 Aok,
[3k4]

[{E2xt2x(a3-a2) }/{El*(al-a3)}]*0.5 < t1 < [{E2xt2x(a3-a2)}]/[{Elx(al-a3)}]*1.5

oA7IA, t1& 7] FAFe FAelAL, ald 7]

ola, t2& A7 a5%9 FAolx, a2v V] ¥

W a3v A7) 71we] 49 Aol

A7) 71E 8 (glass)E X &S, A7 54552 YA 9 HS ¥ 5 o,

A7) 718 E93 A4 3.8ppm/ ColaL, ¥4 A9 73000Mpacl™, FAE 0.7mm WA 1.1m¥Y 4= I},

B71 2559 8% A 0.6ppn/TolaL, &4 A5 140000Mpacl ™, F7= 0.05mm WA 0. 1omd = 3

=

A7 FREFE FYAAFAEEe~E (glass fiber reinforced plastic, FRP), Zgjogde g T e olE
A

(polyethyleneterephthalate, PET) % ZgWEw el o] E(polymethylmethacrylate, PMMA) & &} o)At
< X F 9.

B
71 A5 E93 A4E 30 WA 60ppm/ Tolar, ¥4 Al4=E 3300Mpa A 11000Mpac]™, F7& 0.05mm
WA 0.1mmd 4= gk,
7 71 g AAE Abolol Far ] Tl 7] 545F Abolel f1Aske] ] Tlwa ) 545S5S A
2 g3 deAle 4EAsS o 2§ Ao
27 AETE d A FAE 29 F Adv
gyl a7
ek 2ol BA A o] AR Arld F oshvtel ok, dell o3 WA= 3lo] HastE {7
g Al A7 Al
EHS gtde 49
L1 2o o AAde] g f7] g 3A GAE YERd b Eeth
L 2e B g A Aadel we {7 wd FA FA Y Ao 725 YEhd wi A et
= 35 &= 39 M-Ie wE gExo|th
T 4% & 19 A Fi9] gzoltt
5 WA & 112 & wHo] o AAde mE f7] wE 1A FA7F =EE AES Adshy] 93 =Wl

L

R, mwelM vebhd Zh Ao A7) 9 S Ade] HeE fls doE yEhilenz, o drgol ub
&

SA mAE ] @5 et
WA ole 3 R 99 washl £@a/] Astel FAE Hejstel vehhadnh, 1em wRelA, A1
o BAE A, A¥ F % 99 FAS BPA GehAL. 3, %, 99, @ 5o po] ve vy
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kL @ wl, ol the W uhm Abel' gl W oheh 1 Fzke] ® ThE ¥Rol Q= Ae-

£, FAM AACNA, o o] ofd THAAE "EF" Wrin @ W, ol S wuH: A7} 9l
EE0e THes A9sks o] o bE THLAE § TRT & At AL guan. =@, 3
AR AAGNA, Akl g i Rl ¢ E olgle] XS oMeti oln, wEA FY WES
NEow 4 Zol ANsE AL st A ohy,

TS HE T AME, sty 4o Tl vl Edll XA~ (thin film transistor, TFT)9} 3ol A
~AH(capacitor)E M]3} 2Tr-1Cap 729 & T&(active matrix, A& F7] &3 XA FAE EA|S

{0

R, 2 wel ol GHAL AL oL, WA Ul WH EA FAL S Hae] A o3

Bk EQA 2t B olge] H1 A48 THT S Qom, WE wie] ¥ FAHo] dUd TS 2w

= P4F 2E k. oM, Bt S EASE Ak UE H, §7] 0Y B FAE B
)

}aEg B e BABT.
w9 ANd] e f7] WY BA FAE AP

o
18 B g O AAde] wE f7] 33 EA g9 gerol.

il

o
=5

Al FAAE 713(100), HiAE(200), F7]
=

719(100)2 & (glass)E EEstH, F T4 AA=E o] Fofzltt.  7]¥(100) ell= widF-(200) E 7]
vhag 213000 7F X8k, 713(100)2 viAE(200) 2 F7] 2E AX(300) S Atolo| Fa F4:%(500) 3
ki k. 71¥(100)F 555 (500)2 F7] G 2AH300)E Akolel Fir A2 (400)00 ol M= F
Wy Eo] 9lom, 79(100) B F45(500) wdF-(200) R 7] @F AZH(300)E 9F-o] HAHoRF
B BEdr. dElzA, 7]3(100)9] I3 A= 3.8ppm/Colal, A AlGE 73000Mpaclw, F7(t3) (%=
gol EAE)E 0.7mm WA 1.1mmd < o}, ojo] A HA i 7]9(100)9] EHF A, &8 AT %

T 1o =AIE upe} o] Eowbmo] A AAjdo] wE §7]
kg 42H(300), HEZ(400), 5435 (500) 2 F2]F(600)= X

ol
ok

2o

FAe T3 45430 wet ke AAE ¢ e $AHAFHeE 9Ele ulolt).

st 2 odgol o Ao wE f7] @g ZA] FAA 7]H(100)2 FEE Esiy, 2 wge] g
AA o] WE F7] 43 FA FX7F 4T $oHA3S BEIATd )9S 1 ke F4 2S5 ¥
At

A E(200) = A1 2 A2 v EWR]2E (10, 20)(% 20 TADE E8sH, F7] EF AxH(300)00 A&
Agste] f7] E3F 22B00)E T F7] $F 2AHE00)E HIAF (2000 25H AEre AlEd tﬂra}
s w3l

H A1 H-(200) Aoll= 7] g A2H300)7F 1 AIskaL Sl

71 g AXH(300)= 71 (100) gl fxshH, vl (2000 25FH AEE A ol A w2 AEeo] 9
3 o)W X (image)S A3},

ofst, ® 2 % E 3% Fxste] X el @ Axde] we 7] B wA gAe] W el vhs) 2
A,

%2t ool 9 AAde] WE §7] wg BA FAe fie TEE e MR ® 3
o M-M% we wewold,

olgtell A, M F-(200) R F7] #F A£2H300)¢] FAAL] FERE & 2
AAN7E = 2 2 & 30 ZAIE e s EE AL ofyth. WA
7le #oke] HE7HE &olatAl W AAE £ v WS delA ude Fx=E 4" Ak, d7,
AR =dolN=, 7] &3 A ZAAEA, e 3tho Fr1e ¥he EWX]AE(thin film transistor,
TFT) 9} 3hvbe] =4 A (capacitor) S FH]8hE= 2Tr-1Cap 729 5% % (active matrix, AME F7] o
EA FRE ZAlekaL QAIRE, 2 e o] A EHE AL oluth. wEbA, f7] wEd FA FA = 9
EWA2E A, FA 2] Mg 2 wjde] Agrt S EA ek, ¢, A ouAE FEAIS
HAa S9E 2o, 7] 2F BA A= 55 stAES ol &3 onXE ZAIFH.

£ 2 3 & 3o =AE nkeh o], 7] wF A A= shube] staviv 74z dAE 29
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2E(10), T& = EAAAE©20), FA 4A2HE0) H 7] 2 2280005 TG, oM, A9
Heh EJRAAE(10), s 9 ERAAE20) R OFH 22800 Edee A wiAd 520002 Fd
ZrEjar, afd - (200)+= 719(100) 9] & WEE kb wjA E = AlolE #Rl(151), AlolE #1513 dd wl
AHE = dlol® #l(171) 32 % A9 #1(172)S ¥ 23T 7]A, suhe] st AlolE #I(151),
dlolg 2kl(171) # &% A #1(172)& AA= Aod = Jdov, wEA ofo] dAE= AL oy,

F 2AH300)= A1 A=(710)F, A1 A=(710) *1011 FAE 7] G5 (7200, 7] F5(720)
doll e A2 AF(730)S Egtat, A1 AF(710), 71 2357200 2 A2 AF(730) 7] T &~

& FATT. o714, Al AS(7100S BEF A=< F=(anode)o] =™, A2 A5(730)2 AR
T A= S5 (cathode)o] Hvh., v} £ o] o AA 7t wrEA] ofo] FAEE AL ofyW, {7]
g A A FE e whep Al d=5(710)9] %%01 i, A2 A5(730)0] F=ol

g g FE v
AL AF(710) 2 A2 AF3) 0 R 212 FT 3 A f7] BFF(720) WRR2 FE, 7] %G
(7200 WRE FE AEH A 29 A E(exiton)o] ol7] FHRRE A e "ol o §7)

32 (720)9] Wgo] o] Fojzith, T Al AF(710)L F T FERE o]|FojA 1, A2 AF(730)
B HkARAY F 2 E o] F o}, o]& &, #7] ¥ AX(300)= 71#(100) WEo w WS gy,

%A 2780 E 3 AAGU61)E Aold]l Fa wAE & Fo] HAW(58, 178)& EFATH. 7N, F
A Akl F EHAB(158, 178) Akele] stel o3

(1612 FAAZE HH, 4 2240 FHdE s
2

F> r&

Ed 22809 FH &5l AAHG

29A v EWAAEH(10)E 293 v E2A5(131), 2=9F AoE A3(152), 29H A AF(173)
293 =99 AF(174)S EdsIth, 5 W EAXAHQ0)E 5 9EAZ(132), TE AoE AF
(155), 7% &2 AF(176) 2 F&5 =#Q A=507)& s,

i%’%%‘ ghep EdA 28 (10)= HFA 7 LA s gha
% olf #}l(171)e] AAdHA}. =
t‘& Z47(158) % 4

upeh B 2B (200 A Sha W] f7] @Y £4H300)° WHE(7200% BYAIN] AT

AU A2 AFEN AR, FE AGE A1) ~97 Sael A7 A28

(159)3h QAL TF 2 AFA) R GE T FAVABE A7 35 A9 FAW)H AP
AFATDE AL AFTI0)% FAF Fol AAskn gor], Al AFTI0)4 AAH

ole} & Fxo 9dte], 29 B ERXAE(10)E AlCE #I(
Zhgste] deolg #1171l Q17bEE el HE T wE EW
TE A FeUr) 2Ry FE dut EAX2E(20)9) £l
0)2HH Had dole Age] Ao ddst= dste]l A
ol t-gste AFIE 7o I ERALE(20)E B F7
gt A #r).

= 19 A B39 Frj=eln.

4ol TAlE mpe} o] {7] g A2H(300) Aol A 25(400) 0] 1A skaL QAT

n =
L

2
X2
o

151)9] ¢17}5= Ao
A2=H (2002 Adsts 9&s s},
o] T Ad 29 uhE EdX]

2AH80) AL, FA 2280 A" A
| g 2230002 8 #7] 23 A%H(300)7)

[m
=
o2
2
o
:ng

il
=~
rlo

AAS(400)2 7] T3 2230005 AFolel T 7](100) 3 F£53(500) Atoldl ¢ A8k, 7]#(100)2]
7P3AE S wel 7)3(100) 3 F55(500)S A= &2 DAY, HEES400) E A3 A (resin) &
xgete, ol 9a A3tE e o)),

HES(400) B 7] EF 22H300)E Aboldl Far 713 (100) Fell= 54535 (500)0] HAskar itk

¥

F52(500)8 7]3(100) AolA F7] @E 2230005 BAEE BAAEA, UA 2 HE ¥3ee YA
gtgolth.  Ho} AAEHA, F45(500)2 36% WA 42%2] YRS ¥l QIRF(INVAR)E X3 glom,

T 5
719 (100)e] GG AZETh o e 493 AF L 1WA FARG O gre FAE AT, ez
A, 4350002 EHF A5 0.6ppn/ T, B4 AISE 140000Mpacl ™, F71(t2)% 0.05mm =] 0. 1mm
A 5 ok, ool FHA @I FHF(G00) ABF A%, WY AF R FAE FET FH30) meb
Fsol 848 & A,

., 2 2o d AAldel wmE 7] 2 g4 AN 555(500) AHHINVAR) S EFE, R

g

l
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o the Aol We §7] W EA FA FEFL 7B fel(glass) BTt Fe AAF ASE A
W oolmd 34 wi FEolnE 3% + U

T45(500) el A5 (600)°] FA8FaL .

TAF(600)> FEHF(500)e] FAEHo] F4£F(500)8 HAEE HASte HAARZA, FdRdEEetsy
(glass fiber reinforced plastic, FRP), ZZ g d e d X o]E (polyethyleneterephthalate, PET) % *
g g ela g o] E(polymethylmethacrylate, PMMA) & & olAS X3l Axyojgd ZglxE
(engineering plastics)= X% 4 9}, FX35(600)2 F£535(500) 2 7]1#(100) R} 2 933 Al 2
TE55(600) 7 AdAow fAE FAE M & vk, dEEA, FAF60009] EBF Aee= 30 WA
60ppm/ColaL, &4 A5+ 3300Mpa WA 11000Mpae]™, F7(t1)+ 0.05mm =] 0.1mY 5 2}, o] gt
AE A i, FAF600)°] dBF A, 4 A 2 FAe FE28 7230 we ggsiA 2AAE g
AT},

g, B oaEe] o AAde] mE {7 dEd BA] ARelA £AF(600) FEAFAEEeS
fiber reinforced plastic, FRP), Zz|o|d @& o] E(polyethyleneterephthalate, PET) 2
el 2 g o] E(polymethylmethacrylate, PMMA) % S} oS XEstele XYooy ZpsgS X3

O, E oEHo] gE AAde wE 7] w3 34 A7 FEF FEA3s iEEduH A5 theke

A Ang EHe & A

ol o], w&55(500)°] 713(100)¢] B Agru ¥ @ AW Al R 718(100)9] FARG H
FAE 7= sAldl A5 (600)0] 555(500) R 7]H(100) B 2 EF Ag 2 555(500) %
{o.2 AR FAE 7He=A, f7] g A AR Alx Al A FS(400) = 7:‘3'2}/\1 7171 917k ﬁi}
7] g AL A TrelE w), o] dell os] A5 (600), =5 (500) B 713(100)°] WM E
doll o3k A & AAelA 7] LF FA Ao Wo] HastE, O]E 5
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rot
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o

(400) 9]

=
e
ol do n of i
ol
o
i3]

BN
o
)

A% BAAA 2550002 AMEEE AES FEEY 9% AgUE w2 QAuR(INVAR) AAR
i, %%%(500)94 AR, R T A5 (600) 0 ZA ZElolddH g gl E
(polyethyleneterephthalate, PET)E AF&3tAl =W 23 (400)S o] &3 4 2 IAAHAqA Fd 71
(100) 2 =43(500) 2 FA15(600) Atole] Aol & (balance)o]l SHAA wof #7] F FA A ¢
AANA & vy 2 d Wy ~Ed X(stress)= HA3HE Aot ddsigl.

olo, 45 (500) ¥ FAF(600)S et FAAE IN-PETo)2} A4 3Far, IN-PETolA INVARS} PETS] F71&
xdsto] AgsA 71100021 glasse] o] e FA 23S oot 22 A4S o] &3 =&Y
% 5% Dassault Systemes AFe] SIMULIAGNA Swjdl= %, d7] @ A 314 £ ABAQUSE o] &3] A&
o] A(simulation)?d A= = 72 Zo] Z+z} 730mm 2 920mmel 7] 33 FA] Ao IN-PETS A &3 39
ojt}. o]Floll A t+= FAREA, mm TGS LI},

% 50 EAE ubeb o], INVAR 0.1t + PET 0.1tZ glass 1.1to] AW &A1 AL 7] &F TA ZX
= e mZY Fe oM vt & Wy AEHAE YeAY] uidl, f7] w3 BA A dAFe=m
Fs] 2 d WS UeEWE AT 4 AT ol9f o], f7] W ®A AX AAHom 4]
22 d WEHES el HA 49 3y BEEoIA wige] dojus = S C ¥y R sy, olgte Wk
e MdezA §7] #33 ®A FX HF2 e dAd dAHA =2 ¥y 2Ed2E Yeldo] {7
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WY A AN AMACE A VE FHow 493 2 G WEHS vehis AL v W Beeg
S, X WP ety 9y wesh wmstel Wye] WA & Wy tE B, ¥ WY mesh go] §7)
WY EA A ANAoR A vER wase Mgl XF FHOE 49 2 9 Wy ehiE A
o W,

) :

2A, 22 2319 € FF HA stollA] BAAEA dFrE-EdadHd g o] E(AI-PET) =2
o+ 1)E (Al Sheet )Rt o
ol = 6o Ve et #Zrt.
= 69AM metal t& BAA T F59 FAE v, PET t= BAA & PETY FAE oJv|slaL, glass t
= 718 FAE ovetaL, TiE 2 o, PZEE e 100C 2R T2 324EH9S v &
7] g BA AA e E HYHS gv|sha, T AEst vkl Za1, glass stress® 73] U E
g $8S 9u|H | metal stress =
% 6o BAIE vke} Zo], vludEL JEs 2 WAHYES eSS gl
giujstE f7] g BA A A A=E AES7|d w9 2 AT

o]l A, Glass F7 1.1t 79 thaliA] INVARS] FA7F Z+2 0.1t 2 0.05t¢1 A-$-o 243 PETe] FA=
A, ol = 79 YEl ®o o).

L= 7 FAIE mbek o], INVARS] FAIZE gRobdel whel A gk W& = PETFA7E gkobAd #7] g 24
A= Hagte] d Wdko] TS AT 5 U

w3k Glass F74 0.7t9 A% tiallA] INVARY] A 7F ZF2F 0.1t 2 0.05t¢] Ao 2 A3 PETY FA=
A& TE. o= & 8o YEA 1t P},

% gl A wke} Zol, f7] I FAl Ao Haghe] A W] LS 9k 0.1t 2 0.05t 247+
INVAR F7]e th-8-8l+= PET7 7—} 0.1t % 0.05t 9 =Qlsk3itt. =, PETO] 4% INVARS} PETS] 7

, =7 3 & 8ol gl mpeh o],
| A= 9 WERS INVAR 779 PET 7
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EH6
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
H2HS (mm) 138.1 103 122.6 37.2 -24
HYDC Y C X Y C
glass stress(MPa) | 24.6 243 54.2 12.5 2.1
matal stress(MPa) 1374 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
H2HHS (mm) 372 L2 S (mm) 1m 141 393 | 178 | -24 | -21 89 25
HYEDC Y HYDC 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 | 1012 | 60 38 685 | 489

Ers8
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 01 | 005
glass t (mm) 1.1 glass t (mm) 0.7
H2HHAS (mm) 3712 HAHS (mm) | 433 | -10 | 220 | -37
HEDC Y HEDC Y C Y C
glass stress(MPa) | 125 | glass stress(MPa) | 145 | 2.1 603 | 1.7
Metal stress(MPa)| 154 |Metal stress(MPa)| 105.1 | 60.0 | 73.7 | 486

_12_
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EH9
CTE(ppm/°C) E(MPa)
FRP 30 11000
PMMA 41 3300
PET 60 5300
INVAR 0.6 140000
GLASS 3.8 73000
EHHI0
case IN-PET
INVAR t (mm) 0.1 INVAR t (mm) 0.1
FRP t (mm) 01 | 015 | PMMAt(mm) || 02 | 015 | 025
glass t (mm) 1.1 glass t (mm) 1.1
H2HHS (mm) -39 38 W2HHAS (mm) | -127 | -84 | 08
HAEDC C C HYODC Y Y C
glass stress(MPa) | 3.0 2.9 | glass stress(MPa) | 8.2 5.6 20
Metal stress(MPa) | 47.1 555 | Metal stress(MPa) | 42.1 | 447 | 523
EH]I
A 2 SHA $8HAL 3
PET t (mm) 0.1 0.15 0.08 — 023
FRP t (mm) 0.15 0.155 0.08 — 023
PMMA t (mm) 0.25 0.365 0.18 — 0.55

_13_
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