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METHODS OF SEPARATING STRENGTHENED GLASS SHEETS BY MECHANICAL SCRIBING
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A method of separating a strengthened glass sheet includes positioning a serrated scribing wheel at a
position spaced apart from a first edge of the glass sheet and offset below a top surface of the glass sheet,
where the glass sheet comprises a surface compression layer of layer depth DOL and a central region. The
method also includes translating the serrated scribing wheel in a first direction at an initiation speed such
that the serrated scribing wheel forms a crack initiation site comprising surface indentations extending into
the surface compression layer, accelerating the serrated scribing wheel in the first direction from the initiation
speed to a scoring speed to scribe a score line extending into the glass sheet to a median crack depth greater
than DOL, and stopping the serrated scribing wheel in the first direction before the score line reaches a

second edge of the glass sheet.
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(0034 75 — & K Bl b - %ﬁ%fﬁﬁ?ﬁﬁ%f&fﬁ & K
60 mol%ZE K # 70 mol%Hy SiO,: A #I 6 mol%E K # 14 mol%
B ALO3: 0 mol%E K # 15 mol%Hy B,03: 0 mol%E K 15
mol%HJ Li,O : 0 mol%ZE K49 20 mol%HJ Na,0: 0 mol%ZE K
#3 10 mol%H#y K,0: 0 mol%E K% 8 mol%iy MgO : 0 mol%E
K #5 10 mol%H) CaO : 0 mol%ZE A # 5 mol%Hy ZrO, : 0 mol%
EA# 1 mol%H Sn0,; 0 mol%E A% 1 mol%Hy Ce0, : 4
K#3 50 ppm By As;03: AR A AF 50 ppm B Sb,0,: Hh .
12 mol% < Li,0 + Na,O + K;0 < 20 mol%H 0 mol% <
MgO + CaO <10 mol% o
[0035) YEX—EHEHIT #e&BWI\BWBRBIKHWEE Sio, &
Na,O> HpEEARHEBELEES 35 T8 (kpoise)iF IR &
Tisip ' EFEADRMBE ZrO, B SiO; BB E Toreakdown &
RIE Tisp s EXEBEEHAF > BEBWEVBEEREAE © K
9 61 mol%E K# 75 mol% SiO,: A# 7 mol%=E k# 15
mol%#] Al;03: 0 mol%E K9 12 mol%H#J B,0;: K% 9 mol%
F A 21 mol%H) Na,0:0 mol%%E K £ 4 mol%#y K,0: 0 mol%
E A 7 mol%By MgO : LIE 0 mol%ZE A # 3 mol%ky CaO o
(0036) #“ES—HMESI+  BREBEVEBBEBEEELD 50
mol%fy Si0, IR EEBCEHEBECVEBLESBE LY
L BEHEBED R - H D [(ALO; (mol%) +
B203(mol%))/(Y # & B A (mol%))] > 1« £ L& F ff 5
o BEYRBRBEEE A 50 mol%E A 72 mol%
) Si0y: K# 9 mol% B K 17 mol%H AlLO; : K 2 mol%
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E A 12 mol%#y B0z K% 8 mol%E A 16 mol%H
Na,O ! BL & 0 mol%ZE K 4 mol%nhy K,0 -

[0037] T HE—BHEAl+  BeBEWHKBKEAE SO0, -
ALO; ~P20s IREZS —@EBELY (R,0) » Hdr 0.75 <
[(P;0s5(mol%) + R,0(mol%))/ M,0; (mol%)] < 1.2 » ¥ th
M20; = ALO; + ByO3- ERETHEOIF > S BIEWHKEE
KHBEE © K#7 40 mol%E K 70 mol%Ey SiO; ; 0 mol%E
K #J 28 mol%HJ B,03: 0 mol%E K #9 28 mol%Hy ALO; : K
1 mol%ZE A # 14 mol%H) P,0s: LLR K 12 mol%E A# 16
mol%#) RO W H » HHEFEMOIF - K 40 mol%E K
64 mol%&J Si0;; 0 mol%ZE K 8 mol%Hy B,0;: A% 16 mol%
E A 28 mol%H ALO;: K# 2 mol%E A 12 mol%ly
P,0s; IR A# 12 mol%ZE kK # 16 mol%H R,0 -

[0038] ZENHMEEHT HLBEVBRBHEELEED
K #7 4 mol%Hy P05 » Hep » H i (M;0;(mol%)/R,0(mol%)) <
1> Hf M;03=A10; + B,0; HEF ROEH L BIEWE
BREIEFAEN HUE _EBHHFELYNBEE - EH L E
fedlh  —HE_HE®EFELYEZEEES Li0 - Na,0 -
K20« Rb,0 ~ Cs5;0 + MgO - CaO -~ SrO - BaO + B2 ZnO Ay BE4H -
EREFREIF > ZHKBEEE 0 mol%hy B,0; -

[0039] #AXB—EH+ BEBEVBRBEELEZES
K% 50 mol%Hy SiO, 81 % 4 A5 11 mol%#y Na,0 - H B i &
NREDSKRH 900 MPa - EX LTI » ZHIHEE 4G
ALO; LA K B,03 K,0-MgO 8 ZnO 2 B A — % » H th.340 -+
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27.1:-A1,O; - 28.7-B,0; + 15.6'Na;0 - 61.4°K,0 +
8.1 (MgO + ZnO) 2 0 mol% - EEBEMHIF » LHEEE
&0 K% 7 mol%E K# 26 mol%#Hy AlL,O3: 0 mol%E KA 9
mol%H&) B,03; A# 11 mol%E K # 25 mol%i Na,0: 0 mol%
EK# 2.5 mol%By K,05 0 mol%ZE A 8.5 mol%iy MgO : LA
B 0 mol%ZE K# 1.5 mol%Hy CaO -

(0040] FEFEEFHEEIF AL ERWK S HEWE B K
HELRRE (KB & 0mol%iy ) €8 - B -~ 87 - 88 - &
#® Bz EL—FK .

[0041] FERLEFHEEIF » AR LA S BRI
A REAEBETRAMOREH KA THK - GIORERR - B
fedlir - EFHEIR - HENE BEZHEHABFEDL 130 T8
ORI R R R

[0042] 207 SE B ARG » ZE— EHE B b > BEEEHR 90 7]
RHBETRXHMEERCER A HPHENEEBTINET
EHESHAEHURECRENE B TFRRMQ - F— 28
BT RABFHNHEFUBRARTEEHENBESBELH
F B LT (BEFEEMRBEEPMF) Na*» K"~ Rb" -~ 8 Cs* o
Bt REBTHWEEUEE FrHBSBBEFANE
BB B T 2KE > B0 Ag” - TI"» Cu’ ~ SEME -

(0043] BEFRMBBGAHRBERNEARE 4 B E
T ELEBRERAICHNEHERNKRE S THEXBE
B WMEBRE EBBITHRNIBLH (BEPREH)
BRFH  EEHEERTNEEBRNES - FHEERMOR

19
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BRI I G A Y B SRR S o B
5 9 A 45 B 5 0 oK HE o 8 O B FE 2 2 K B 9 B 40 6
2 % 7 -

(00441 75— 7 B B cf + 5% S 4T 90 o 76 £ BE T ¢ 2% 0 B
fb o EEF R EHEE 0 NERE T RAB D
FEREREOS N AET @RS AGFET R - F A&
K B9 7 Bl T I £ B B 8 B T @ 8 R A B ) B 7 B T AR
90 By 3 B B R -

[0045) 7 % 52 5 3t 9 B 16 B o0+ 35 £ 3% fh 77 72 3 B AR 90 o
SR B R E SR K AR 90 IR
B TR IR HEE — 2 MO E (5120 75 6 B Sk B3 — % 89 A
T TR A SRS AR R - 7E— R HI
B A6 BB 73 7S A4 200MPa % A4S 1000MPa - 7 5 — % 15 )
th . BEREE 7 S A4 S00MPa E K 4 800MPa « 7 X 5 — &
5 B ch + BEAHEE 9 T B A #9 650MPa B A 900MPa - 7 — B
MBI BEETSAN 10 MKE AL 80 Bk - £5 %
BB P BT KM 30 BOKE A 60 Bk - XS —
B 6 1 ch - B TS A # 40 BOKE A K 60 K -

[0046] 1R J8 A0 5 b ik B 75 o 7K A T2 0 5% 9 A 2 05 R A4k 70
TR TR S LA o A9 O O 6 B R 2 818 B
B35 T AR C B9 20O A LR 6 S0 R O A 4 ) R R T
fi — cb B 068 R R A B EA b - 2% 4 6 R 40 &1 8 B 55 2 B
o SRR BB B LR s
P MTHMARTONEREROEREE - TEYBE —F

20
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FRBNEZARAT  SERZEHECEEREEEIER > L
FoRBEYILIRAR - T % BE— 50 J) 5 77 DUIE 5% 58 4R &3 B B
EERHEG  LAFHEEEFAORTERBEARL R R EE
Y] % IR &% & Fd] 89 Fe] BE 2R SR B -

% B

[0047] MRBAX EMB HERO UMM EZ S LB R
AN - ZFWHRE Corning IOX-FS B3 » HAFK 0.55
BANEE BE30um EEMREEHEE > LLR 750MPa 1y
REBEEORY  HPmIENHRFOLENS 33 MPa - 3§
BB ITRE IR B KEBHEER 50 BKE 50 K
KRS - FIAEE LB EYE#E (5 THER
#J MDI Schott Advanced Processing GmbH of Mainz & % |+ Y
"HH MP RIIKRBUIEI R ) MB AL MH FH &K # WK%
HE R - ARAEKSFRERNRENEES RN G2
Micro Penett 360-3/110°/D2.0 T 0.65 H0.8 » th 23 5 MDI
Schott

[0048] R THRMHKERFOHURYBEME  EHEESER
B EMEMBEEIRKRD 5 K EHEBRWELERERLZ
THY 015 BEOK YD EI PR L AR 0 9 65 K 2 A 4 B 4 08 Rl IE o
EEAZE WIUAEY S BAXNMAREZER » DS & #E M
WM BB ERL S BANVER HBERLUIKINEE
RKIgH 250 MK L HEE - LIFE 0.03-0.04 0.05 - £
0.06 MPa WYL B 11T » 7 B % IR A% 18 48 3% B8 AR 09 = 28 0
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oo BBBOHEREERAB GRERNEEBIR LNWEBA
oo RIR 345 64 FEHEAKZEHILEFIKEIRY
HBAEFEERAIFBUNRARY 3 SHEERL S HERSE
WA R 6 BMAKBIF L

[0049) f(E AAHME S B8 b B SR e R 20 B 8RR A U] X %5 5% 18
W WRBEVZRERZEDNBCEN S EMEER 2K
EARMEYBME - - B2 BYXNEEEABELE
EER 93%  NERHZEW 232 8% -

[0050] ZEM MM % EHM S 4 ENEEARLES
RS > TOUBRSIEBEANERSBENRESRE -
[0051] E®% > BFE "HHL ®@"KH, THEAMUE
NAEENBEREE  EVHEEESTMAMEL® - | &
H - REMRE -  EERBEELNAURTEE R T4
B Z2EMNWEE EZREUTTYRAMTROEOLE
KIJHEH) L 88 -

[0052] BEAREHEKP REMRT SBELBEMG » ET
ME o TS EEMEBEBR > T FREAERNE
HEERULER - B4 BAMXIRNENNSEREEER
ELHSGE  LEEEFTFTEUAGNHRNER - Bt > TE
HWE A FENEERREREMEIRNENNBEER
R A LB B e (g oL -

[#raiaeiA )
[0053]
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80 T{EZ

90 IK By IR

91 B —H M

92 %K %

93 B_ A M

94 ## U] %I IE #2

95 BB F A A KR
96 THER & M

97 X4 BEER &3

98 B —& %

99 B &%

100 %I & #% K8
110 &5 i8R % &) &%
112 EZ@ERE
114
116 ~ 117 FEBEE
118 #®wmAAHE
120 % #| %8
122 ZHEH
124 EEHRAMK
126 Ja JIHEHE
127 R E R E
128 ZIE A M
129 G IHEH
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130 HBEYIKMLE
140 YIEIEE
142 HE-—BHXREE
144 MM KEF
146 b 5L & 3
148 RN EE

150 XREHERO
160a-u I3 (4
198 B =%
199 35 ¥:& %

230 TEYIRREH G LLE

(&Y EERF]
BIAFEFEN [GHRSERE 0  SBIERER)
L2
BISNFEFEN [GFRFERZE - 1% - 98 - 5EEIEREC)
L2
GZIEI NGB E Fwn)
7



1621597

NS
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X FHEEZRSE © 102118081
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(BHAE] (PEX)

#5 FH B 2 B 2K 53 B R b 3% BB AR 05 B/ METHODS OF
SEPARATING STRENGTHENED GLASS SHEETS BY

MECHANICAL SCRIBING

(X1

—HEoM - EARBROGE > BF B —E&RK08
WEMLEHKBIRN — B — 2R HME B E X EEK
W—EHXRACTREN —LER  EFAHEHEECE
BRES DOLN—XKHEBHBEHE -—FTRER - ZHiEH
BE U —VEEE ¥ -FTRPEEHEERL
Bl  HEEIEBEERLEGER - HNBEVHRLE  XH
U BLUEREREMEAZRAEBBENRERD &
Zm—AATt BREEERINEGRIVEEENEE
—ZIREE > DXE —-ZER  SZAHEREHEEAZLH
BREZ-FTHAREE  BZPHRAREEERNZ
DOL: DIREZAERE EZHHEEN —FE - 2K
Al  FLEEZBE-HTAFNZEERLE&H -

[%&x]

A method of separating a strengthened glass sheet includes

1
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positioning a serrated scribing wheel at a position spaced
apart from a first edge of the glass sheet and offset below
a top surface of the glass sheet, where the glass sheet
comprises a surface compression layer of layer depth DOL
and a central region. The method also includes
translating the serrated scribing wheel in a first direction
at an initiation speed such that the serrated scribing wheel
forms a crack initiation site comprising surface
indentations extending into the surface compression layer,
accelerating the serrated scribing wheel in the first
direction from the initiation speed to a scoring speed to
scribe a score line extending into the glass sheet to a
median crack depth greater than DOL, and stopping the
serrated scribing wheel in the first direction before the

score line reaches a second edge of the glass sheet.

[E ]

[AxiEEhEE] 2 ( 1 DHE-
[ A EEZ AR )

80 T =
90  FEHER
91 E— AmM@

92 ZRE

100 %I &1 5% 5%
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positioning a serrated scribing wheel at a position spaced
apart from a first edge of the glass sheet and offset below
a top surface of the glass sheet, where the glass sheet
comprises a surface compression layer of layer depth DOL
and a central region. The method also includes
translating the serrated scribing wheel in a first direction
at an initiation speed such that the serrated scribing wheel
forms a crack initiation site comprising surface
indentations extending into the surface compression layer,
accelerating the serrated scribing wheel in the first
direction from the initiation speed to a scoring speed to
scribe a score line extending into the glass sheet to a
median crack depth greater than DOL, and stopping the
serrated scribing wheel in the first direction before the

score line reaches a second edge of the glass sheet.
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