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e ekl e Eo 53 ARRE ¢ e A7) ARG AWl ad Aok

& 53 AFEE S e AXE AvE nEHor wrEAYSHA BAd 7)%Holojor sttt fEE ol
AWM E Azeed AR = dE AR T ot B iy Al FEE Abgsked 79 = dE AY
H (shaped) & A|Eol] #3+ Holt}h

wigel g
I S, AW e A

= 3% 3
Fogl o)y ¥S Im u]]{u ZW Az
oot A, e fo) W ARZ(R)E AHAT. of® EAalo] A,
Holw 3ol R @ o wwWo o.3ny Hwke] W ARV (R)E 7FACH om LA A, G A=
0.3mel A 3m7kA W9 el W(wall) FAE 7k o®| FAelA, 7] ¥ FAL WakEES £100m vl
wrolth, vk FAGolA, A7) ¥ e Wahge £10% olatelth,

oW FAAANA, A7 8 A 499 mHe tiske] 25 mn x 25 mn FFANA Hd X57F 150 m 7HA] A
1071 were] B]-z}=+ AA (non-indentation defects)S vl E&3ic),

o

BAE TgAT. 22te) o
= <3}

Z}=+(indentations)©]

o
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Lo
=
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S
w o
o
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2
rlo
o
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g
=)
o,

ojw Ao A, A7) FE BAE HH FE(flat section)S 7Pt ojwl FA|do A, V] HHFT FE
o] YW E(flatness)¥ 10 mn x 10 mn Fol AXA £150mE Tt §-3til, = & FA A, 7] @ g
Fite] HEE 25 m x 25 m PAo AHA £50mE T §-FEtth. oW FA|Ael A, AT frE wAle Ao
= sy W= B (bend section)S 7HAT, ofWl FA| oA, Hojk Fhife] W= FELS oF 1molA <F 20

i FEe ~ZH(spline)olth, W= 7he =

_H?A

me W= WEe om AN, Aol }Lu il
Z /g—
o]

Tﬂ'%q = , % = .
CoHbE W= Zho] M= 17_}2& T 7H4 ] J—EEP. oH FA A, Hox Fhrte] W= FES 2}
90" H9lel W= Zhg ApATh. ofw FAdGA, Holw shte W= FEE 90 Zue] WE 24E s

J_:[L
ok, A s =2 Fd5(optical transmission)= 7R, oWl FA|dlol A, f2 HA= 400 nm HA] 800
m B Zdel A 85%HE T F FHAEES It oWl FA oA, FE EA= 400 nm WX 800 nm B I

>~

T3, FAdE " e mE & AGAES JFE 4 k. ol Aol A, #E EAE 300 MPakth &
orz 288 JLAT, oWl FA|doA], F8 BAE Ba AR 7RU 2 ZEE AT, o'l A oA, A
8 BAe d9EdEa gty or e E4o= "mgd 5 vl o'l FAd A, 8 BAE o uF
H FEE XFsE. oW FAdeA, o] ndE FElE 15m Huh & EE 25mET & F ZolE 7T

o2 SHS AW FE AEFE 2k, A7) AW fF8 AFS 33 ¥4, uF 129 9 9F 3HE 2
8 wAE 2, 1m vk ¥d AAZI(R) 2 150m Hu Z AFES e A=r(indentations)©]
a5 0.7mm e ¥WH AHZI(R); 0.3mm Y] ¥ OAZRVI(R); ¥ O FAL] WEES +100um vTF e

7
FAol HEEe £10% oFsk HSIWE 0.3mm WA 3me] He e ¥ FA; dojo] ¥ thsle] 25 mm x 25
m GGelA A 25¢7F 150 m 7FAQ1 107 v kY] Hl-x}2 Ad; FWHE(flatness), o714 HH3 R

[e}
HHEE 10 mm x 10 mm Yol A +150mB.tF A Y 25 mn x 25 mm GGl AAA £50mH. Tt 5
3 Aol= sl W B E, o71A Aol o] Wle F2 o ImpollA oF 20me] W= WS ZHA 7Y
/s Holk dhue] Wl R A~Ze1olol; 400 nm WA 800 nm HY TAlA 856Kt F FAS T
400 nm WA 800 nm H$ JJr Foll A 90%H. U} 2 FAE; 300 WPakth 2 o5 58 RA AL 7Y & AL,
o] wW3E Fo; T 15m Bu & e 25miu 2 F ZolE 2 ol2-uddH fi T Hox s ¢
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3 AW fralts FlatMaster =72 =4 vlo] wel 25 m x 25 m Dol AAAN +£10 m, £25 m, 50
5 mm, £100 gm, +125 gm, +150 gm, +£100 gm, +£200 gm, £250 gm, +300 pm, T £400 mxc} $-

3 PHEs 1A oW TAldelA, 4] @& 3D A¥ S8 FlatMaster =72 43 uko] wal 200
m x 200 mm G AxA £10 pm, +25 wm, *£50 mm, *75 m, +£100 pm, +125 m, +150 wm, +100 /m,
£200 pm, +250 ym, £300 im, Fi= £400 mETh S5 FARE T A AN, ] B dw

Av 2= FlatMaster =72 =723 vlo] wet 25 m x 25 m Go] ZHAA +150 mrTh <

r
o
o,
g
ki
il

AT, A A, 7] AR AW Av G2 FlatMaster S7% =48 vlo] @} 200 m x 200 m

HES 7K. 4 FAdoA, 7] BE8s dW AW fEe
FlatMaster =72 24 nto] we} 200 mn x 200 mm GGo] AHA £100 much 95 FAES A0,
A FA A, A7) BHI Al AW FEs FlatMaster =72 A3 ve] wgl 200 mn x 200 mm 5§ & o]

AAA £50 mET 953 FUED AT, A FAdelA, A7) BuEe AW A 2= FlatMaster =T
25 mm x 25 mm Gl AHA £50 mET 5 HURE I, T 92 FA oA,

Swe fe W Bt FE(arvature)olth. A7) 3D AW fet A% shidl @

AR, oW FAGA, F A olake ME(bend)E EFE 5 AT AV MEE A4F A
d WAS RN AT 5 AAY 2Feel PR -

g 4 slth, oW A, 47] et o]

e kR B dselt. 4] M= 24 W wAe A4 gHe] Fa 5 ssks] )

Stk old Al A, 7] W= Zhe 0 23} Wz 90 WlelTh. ol FAdelA, 4
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d = k. o™ FA A, 7] A= JEES SF T o] dolth. ofW FA el A, 7] W= WAE-> oF lmn
WA eF 20mm, ©F 1mm WAl 9F 15mm, ©F 1mm WAl 9F 10mm, °F Imm WA 2F 5mm, ©F 2mm WA ¢F 20mm, F 2mm
W] °F 15mm, 9F 2mm WHA] °F 10mm, <F 2mm WA 2k Smm, <F Smm WA 2F 15mm, 2F S5mm WA 2F 10mm, T=3x oF

1mm WA ¢F 20mmolt}. oW FA|o oA, 7] W= wkAgLS ¢k 0.25, 0.5, 0.75, 1.0, 1.25, 1.5, 1.75, 2.0,
2.25, 2.5, 2.75, 3.0, 3.5, 4.0, 4.5, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0, 15.0, 20.0mm ©]%Fo]t}.

3 AW Felol WAL ANt E 1R E 20 wAE, = A7) 3D AW fel (100 AE A
el FR02) D FW AW el FRO0DE A B S8 AN fel FRO0DS 4] A9 AN fel
§ 8

F5(102)9] Edol A& 21 7] 3D AWM FE7F HA 4S e d=E EEsit. = 204, 7] 3D
AW F21(200)= AW AW 2 F2(202) 2 SH AW 7] F(204, 206)S 7M. Y] SH AY F
(204, 206)2 7] AW AW FE] FE(202)9] dhd] Zef Tt

oW FA A, F7] 3D AW

= v EF HYUHS A2010/00002593% (Ukrainczyk, "Method of Making
Shaped Glass Articles"), % 53 &YH3F A 10306317.8% (Corning Incorporated, Method and Apparatus
for Bending a Sheet of Material into a Shaped Article"), W= 53 &YWSE #|13/480172% (Bailey et
al., "Glass Molding System and Related Apparatus and Method"), W|=r 7}&¥W3E #61/545,332% 9 wl=
7tEdWE A61/545,3295 8 FxEA EF TYstal, o714 Zle® bk o], 44 ME TAHE A&
2D FrE] AEZFY vEoxit. oW FA|delA, A7) 2D 7 AEE Fd TAol
2 AlE7F ER29E(float) v 3% 22 o 34 34 st wtEAAA= 4

< A7) el ANES Add ¥ o F 3l
)= 438tA WdE(optical distortion) @ ¢3lE f AEE ol ¢
o "4 AL E—%Uﬂﬂ WS 7tEAEL HE Y B .
1 2 0.3mm WA 3mm HH W] wde ¥ FAE R oW FAGA, 7] FAE ¢F 0.3, 0.4,
0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9 2
2.5, 2.6, 2.7, 2.8, 2.9, = 3.0me|t. o FA A, B7] AW el B FANAM S F MshES +£100m
He oltk. & AN, A7 AW FE ¥ FACNAY F WstES A7) fE AES Hat ¥ A9
+ 10m , * 20mm, £ 30mm, =+ 40um, =£50um, =£60um, x£70mm , x£80um, £90rm, F£100gm, 125um,
+150pm, 200pm TE+= £250im RS Wlolth. ol® FA el A7 AW frEl B FANA T wstES A7)
fre] AlES it ¥ T £10%e]th. oW Ao 1*1 d71 AW FE ¥ FAACA Y] F MEES AT
W FA k3%elth. of| FACel A, A7) AW fFEl W FANAY F WstES A7) #d
NE9] Hi ¥ TAQ +£20%, +15%, +10%, +9%, J_r8%, 7%, £6%, 5%, 4%, +£3%, 2%, EE £1%°]

271 3D AW FEE U 29 9 o ZWg UG, oA 5AHE flste], diF EW(210) ¥ ofF EW

(212)E = 20 Yebdth. A7) 3D AW #521(200)7F AAF FA o] wiAEe A9, A7) R 329 ( 10)2 oAl

g9 UlFe v v, A7l 9 2H(212)2 ofAEF e 9 dnt. E 12 uF EW(106) B oF &

H(108)S YeERdTE. ZF FW2 wlzngar, o] wilege EH ARV 9dte] EAXE 4 vk of| A
" 3

* 4
dell A, 7] R L o e N2 g gW ARVE /. oW FAdelA, 4] 3D fr
Zre] ®Hle] Hi W AZLVIR)E lm wwrolth, = vhE FAlGCA, 7] 3D AW Fele] ztzte] ®gwle)
@ EW AL7)E 0.7m vwrelth, oj| AN, A7) 3D AW FEle] ztze] gwe] FE ®W ALY
R)+ 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9,

ot

~

2.0, 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.8, 2.9, =¥ 3.0mm "]wo|t}. T T}E FAdo]A, A7] 3D A
B Fge 2zt e Hy ¥ AAVI(R)E 0.3mm vRkolt. oW FAdo A, A7) 3D AW e Ao
T e xHe o+ =9 AAVIRHE 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.1, 1.2,
1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, 2.0, 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.8, 2.9, =¥ 3.0nm "|q}o]
o 7] 3D AW FEle Aok st mHe Hi 1W AAVIRIE ¢ 0.1nm WA F 3.0mm, ¢F 0.1nm W
A 9k 2.0mnm, 2F 0.1nm WA 2F 1.5mm, 9F 0.1mm WA ¢F 1.0nm, 2 0.2nm WA °F 3.0mm, 2F 0.2nm WA <F
2.0mm, °F 0.2mm WAl 2F 1.5mm, ©F 0.2mm WA °F 1.0mnm, <F 0.4nm WA 2F 3.0mm, <F 0.4mm WA °F 2.0mm,
F 0.4rm WA 2F 1.5mm, ¢F 0.4mm WA F 0.7nm, %=+ 9F 0.4mm WA 2F 1.0mmo]t}.

Wi 2o w3 ARV T e Aol g du. $Ae] A, dE =9, 47 3D A w7t

2

o
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Ero o3 v A%, @x ®d F S A7) 3D AW FEle FA B Y] Bt HESe S

A Q. dukdeg ) A7) BE9 FE5SE 3D AW frEle e 9F wud Aotk ¥y, Bret A

32 2 A7) 3D AW FEle ®wel o ¥id 4 UEE BEEE 39k Ao shesitt

T 3at A7) 3D AW fEle] FA Bk Bt HESe 3D AW fEY Al 1 mde ¥ ARV Z2vY

(300)2 et = 3adA Ho W ARY)E 0.691nme]th. & 3bE A7) B9 AEEA ¥ 3D A F

gl A 2 ¥HWe ¥W ARy 223 (302)S vErdth = 3belA B ¥ A-7]+= 0.2731meltl. = 3a
B3 3}

A& Z= A7) 3D AW FEs 4 HE Sl okl wtEoldn

HlaL HHo R, 3 12 74l 7Fg(machining)ell ofs) w0kl 5 7F 3D frel MES ZRIAE va-d Ue
W 3} (peak-to-valley departure, PV), A& i (root mean square, rms), = Hd T AZHY] RS £33}

Y AR7)E e,

9 3pollA] FH =

HF

X1
e PV (mm) rms (nm) R, (nm)
1 5.6 0.59 0.47
2 5.6 0.76 0.6
3 5.7 0.7 0.56
4 6.8 0.8 0.65
5 6.4 0.7 0.6

olE A& WA W AAVIRIE 0.4m WA 0.7m Holth. = 3aolA 7] 3D e AFY Al 1 xE
Y ALY JATEeel fste] ddd mw ARV AA%Ss 5 Qdth = o4e FEsha ead
(pristine) AgE el 39 ARVE dEdd. 7] 99 fele] "t 29 AR7IR) = 0.2651

melth, = 3belA 471 3D 2 AF) A 2 wWe) HA ANV} BAF o wW ALYl AHFL &
% gl

7] EW AR D FE EE 3D 43 TAS Axse ¥4 959 4 A, w3, Teyd ge FE
Aol G 1A & Ak o\ FANAA, 47 3D AW Fele TP =QHA @AY ) ele) FF

78 AES Y Aol 43 B
1

=
Az E= F jle]l @A4E = Aol wiE

| ®

ik, B maMolA AFgd Ade A= (Ee P (dimples) - 8 ZEWHoIMY FE), ¥ AlA(surface
checks)/ii»q, E@]~H(blisters), FZ(chips), FE(cords), UYx(dice), #TZ7}s3 Agxg, =
(laps), Al=(seeds), &, % HM(stria)S X33} o]o] A|3tE A L=t), oWl FA| oA, o] FwHol 25
m x 25 mm < el A Arﬂ X427F 150 pm 7HAQ1 A--e @ 50, 40, 30, 20, 10, 5, 4, 3, 2, ®=E 1/ wut
o] At}t. oW FA| oA, F3t AnAe] & SAste], Je]e] FEWel 25 m x 25 m FGNA TP Z A7)
ol A 150 /m¢l AH-E He 50, 40, 30, 20, 10, 5, 4, 3, 2, TE 17] wuto] k. oWl FA| oA, B3}
HAu| Qo) o8] ZAste], W wE= 9 FW F dtel 25 mm x 25 mn FGNA JPF F A7) 150 mS)
ARL HF 50, 40, 30, 20, 10, 5, 4, 3, 2, EE 17) w|wre] r}. oW FAA A, AAL s 2 37
o)A 1, 2, 3, 5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 125, ¥+ 150mo]t}.

oW Ao A, Fst An Ao s FAHst, Ao FHo| 25 mm x 25 mm FFNA P F A7]elA 150
mET F A3 (EE J9Z)e @it 50, 40, 30, 20, 10, 5, 4, 3, 2, EE 1 H|yto] ot} oWl A,

471 3D Avl frele) Eue wAzow Agel girk. wAMow Agel gdl QalA, ol HEuelA, ¥
st dn7 ﬂ%]<4}@:% J3lo], A7Ho2 150 wmH o 2 ﬂ%(%f%%']%ﬁﬁiﬁé ojmgit}, oW
Ao, Ao Aol gl A FrHoR Jole] Frlol A A5k 150 m AR F7H4 Aol
At AS LA,

A FAdelA, 7] 3D AW FEle
ol" FAdelA, 471 3D AW fFE
93%, T 95%EY 2 F AFS 7R

W3l 93 tg% 400nm WA 800mmell A 85%xX.t} & F AES 7hRT),
2 W) 400nm WA 800mmol| Al 75%, 80%, 85%, 87%, 90%,
Alfﬂl 3D AW 9 AE Z2HA(500)S YERATE HE3
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[©2 B
rir
i



[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

ZIHS3d 10-2020-0049876

&= 501 3D AW FeEl B 2D A AEE FEle] A Abelol HAE AeolE yEh= e L2349l (502)&

P 47 3D AW fE HEE Eve EREY AdRES vHEY] fste A7) 3D AW fFEe mde TE
T ATt FZHo] FAHA G 47| 3D AW FEd gFES AR FA taEYolE HolkE il s #
|8 F J=F AW AW {7 Fiol /AR N (clear aperture)d F AT},

& SHe &4d O A3d = 3D AW FEE s "BEEn e gae 3L &Y gl a3
2 S (stress) & A&3t7] flate] fEl 7o H9E& ST, 4] 3D AW FEl(EE A7) 3D AW
g5 = AREEE 2D f2 AlE)E 300 MPa 239] S 39S GAStEF A3 T =92 ¢ vt
oW FA A, A7 frEle FFoR ke dHor HFHYEHAT. o' FA G, Y] el FEH e
2 gy En. of" FAAA, 7] fEle ol ugddE. oW FACdANA, 7] 3D AWM 2l 300MPa
o] % &9 B Holx 25me] o] w3k F oo XIS GAINET o] ud A 3t A =
QEtt. olw FAelA, o]& WwE 2 Zoli= Fol= 10, 15, 20, 25, 30, 35, 40, 45, Ei= 50molch. ol

TFAAANA, o] uF F Zol= oF 10 mollA oF 100m7FA o|th. 7] o] & wE T Zlole fEle ‘HdA
BH fEetoez SHHEn. oj2ndd T 78 A 2 Fu o] EA ] 2oJste] ERA Y.

o' A Ao A, A7) 3D AW Fele &4 H?‘%*é% &= S 2ty HAHE 4= dd. ofwl FA A,
A7) frel EHolA bE $92 300MPa ZFolth. A FAdeA, A7) AW FEli= 250, 300, 350, 400, 450,
500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000MPa ©]*}<] ¢+& <&

I )

S8 A
o\ AN, A7) 3D AW fele] &4 AL 4w D/wE 2aA ARl el S47 Y
g FAGNAN, A7) 3 A¥ fEE wE AR 70t 2 4Eg A o| paAddA, 47 3 A¥ f
Y= B= A2 9F 6, 6.3, 6.5, 6.7, 7.0, 7.3, 7.5, 7.7, 8, 8.3, 8.5, 8.7, T 9 AEE A,

A FAAAA, 7] 3D AW FEe Y EFEAHYANE FE 2SS X GAHQD g7 &
FH=AYAE F8 ZAHES 2F 60 mol% WA ¢F 70 mol% Si0y; ¢F 6 mol% WA 2F 14 mol% Al.Os; O mol%

WA 2F 15 mol% ByOs; 0 mol% WAl F 15 mol% Lis0; 0 mol% WAl 2F 20 mol% NaO; 0 mol% WAl ¢F 10 mol%
K:0; 0 mol% WA 2F 8 mol% MgO; 0 mol% WA F 10 mol% Ca0; 0 mol% WAl F 5 mol% ZrOy; 0 mol% WA <
1 mol% SnOs; 0 mol% WA 2F 1 mol% CeO; 2F 50 ppm "W As,0s; 2 <F 50 ppm "] 9Fe] Shy0s2 ¥ 335}ar; o
714, 12 mol% < Lis0 + Nas0 + Ks0 < 20 mol% 2 0 mol% < MgO + Ca0 < 10 mol%. (FZ, o9, vz &

e

3] W% A)8,158,543%, AAZ E WA Fz2A E94H)

T T8 dAAQl dzE] dRu=AAcE {2 2AES Aolk oF 50 mol% Si0; ® Hol: °F 11 mol%

Na0& EdFetal, o5 S92 Hol= oF 900MPaclth. oW FAldolA, 7] frel= AlOs B BOs, K0, Mg0 3

n0 & Ao IYE F72 Egslal, o7)A, -340 + 27.1-Al05 - 28.7 - By03 + 15.6 - Na,0 - 61.4 - K;0 +
+7n0) = 0 mol%. 54 FAANA, 2F 7 mol% WA 2F 26 mol% Al.0s; 0 mol% WA <F 9 mol%

B.0s; 9F 11 mol% WAl 2F 25 mol% Na0; 0 mol% WA °F 2.5 mol% K0; 0 mol% WA <F 8.5 mol% Mg0O; % 0

mol% WA ¢k 1.5 mol% Ca0S ¥3tsit). 7] 8 AL "lon Exchangeable Glass with High Compressive
w3 oz 2011 7¥ 1€ Matthew J. Dejnekac] 9J&to] ZQH B mAxd FxzA AA7L &
e E3 =9 W3S A61/503,7345 04 7)<E T},

7 slol o f8e) fel 2R 9 o)s]s] ehzel-ghevl el
g Ak, o FAd A, AMEE fE 2AAE 5
a = YLEE F5 oo ® wHE £ e y A2
gl 2AEolth. F7HAQl o] o]2-wErked freEl 2HES vImS5SWE A17,666,511% (Ellison et al;
20 November 2008), 4,483,700 (Forker, Jr. et al.; 20 November 1984), % wn|=53|¥Hs #|5,674,790%
(Araujo; 7 October 1997) ¥ W= 53 EUWMT A12/277,573% (Dejneka et al.; 25 November 2008), |
12/392,577%. (Gomez et al.; 25 February 2009), #112/856,840% (Dejneka et al.; 10 August 2010), X
12/858,490%. (Barefoot et al.; 18 August 18, 2010), ¥ =#113/305,271% (Bookbinder et al.; 28 November
2010) el A AT 4= 9lrt.

olw FAelA, A7) 30 AW frelt A7) ol )% vel wWe 2D fe] AETE A4 Aol el A

oy
10
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