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Linh vue ky thuit dwoc dé cap

Sang ché d& cap dén 16p phu duoc ling dong bing cach lang dong 16p nguyén tir
trén khuon tao hinh thay tinh 1am bing than chi, d& cap dén khuon tao hinh thuy tinh
bao gdm 16p phi ndy, va phuong phap tao ra va st dung khudn tao hinh thuy tinh dugc
pht.

Tinh trang ky thuét ctia sang ché

Than chi dugce sir dung trong thiét bi san xuét thity tinh cho céc thao tdc udn cong
thuy tinh va tao hinh thily tinh khéc, vi du, nhu “khudn”. Than chi ¢6 thé ¢6 hidu qua
cho nhitng muc dich st dyng nay vi thiy tinh ¢6 xu huéng khong dinh vao than chi, va
vi than chi twong d6i d& tao hinh thanh hinh dang mong mudn cta khudn bang cach gia
cdng. Tuy nhién, mac du cé nhitng uu diém nhu thé, nhung c6 thach thire trong viéc st
dung than chi 1am khuon tao hinh thdy tinh la than chi dé bi oxy hoa & nhiét dd xay ra
céc thao tac udn cong thay tinh hozc tao hinh thity tinh khéc. Dé thay ddi hinh dang ctia
thiy tinh, vi du, bing cach dic khudn, thiy tinh phai dugc gia nhiét & nhiét do rét cao,
vi du nhiét do ndm trong khoang tr 400°C dén 900°C, & nhiét d ma thiy tinh s& mém
ra (vi dy, “néng chay”) dén mot murc do cho phép thiy tinh mém duogc tao hinh lai bang
cach stt dung khuon. Nhiét do trong pham vi nay cling ¢ thé xay ra oxy hoa than chi tai
bé mit ctia khudn. Qua trinh oxy hoa nay c6 thé tao ra 16 réng hodc cac thiéu sot khac &
bé mat khuon, tir d6 tao ra cac vét 1dm hodc do ) ghé bé mat khac trén thuy tinh dugc

tao hinh st dung khudn.

pé ngin chin qua trinh oxy héa cua than chi tai bé mat cua khudn than chi & cac
nhiét do 1am mém thuy tinh, don patent PCT qudc té 2017/011315 (sé don qudc €
PCT/US2016/041554) mé ta 16p phu c6 thé dwoc dit trén bé mit ciia khudn than chi tao
hinh thdy tinh chinh xac. Céc 16p phu ¢ thé chtra nguyén liéu titan hodc ytri. La mot
cach tiép can khic nhau ddi vé6i khudn thuy tinh, cong bd don patent M§
2014/0224958A1 mb ta san phdm thép khong gi duge phi bang hop kim nhom-titan
hodc hgp kim oxit twong g, 1am bé mat khong dinh trén chit nén khong thé oxy hoa.

L&p phu, tuy nhién, dugce lam tir nhiéu 16p, bao gém, vi duy, 16p rao can khuéch tan kim
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loai, dé bao vé thay tinh mém tir kim loai cia khudén & bén dudi. Ngoai ra, khuon kim
loai doi hoi phai gia cong va hoan thién bé mat rong rai, va chi phi cao dé san xuét.

Mic du hién nay co nhiéu loai khuén khéac nhau va hiru ich dé tao hinh cac san
pham thily tinh, nhung viéc cai tién két cAu khuén ludn dugc mong mudn, vi du dé cung
cAp khuon tao hinh thiy tinh méi: co thé dugc str dung dé tao thanh san pham dugc duc
chinh x4c; tao ra twong ddi d& va tiét kiém (vi du, bang cach gia cong); va da 1am giam
su nhay cam véi qué trinh oxy hda va, két qua 13, c6 thé duge st dung nhidu 1an trong
sudt thoi gian st dung hiru ich kéo dai dé tao thanh céc san phém thuy tinh dugce dic
chinh xéc.

Ban chit k§ thuit ciia sing ché

Sang ché d& cap dén céc 16p phu dung cho khudn tao hinh thiy tinh béng than
chi, d& cap dén khuon tao hinh thity tinh bao gbm cac 16p phu nay, va phuong phép tao

ra va st dung khuoén nay.

Céc vi du v& khuon bao gdm 16p phii nhu duge md ta 12 khudn tao hinh thuy tinh
chinh x4c bao gém than khudn bang than chi bao gbm (vi du, gdm, bao gdm, hoic bao
gém chu yéu) than chi dugc tao hat min, cu thé 1a than chi dugc tao hat min cling dugc
tinh ché. Khudn bao gdm than tao ra bang than chi, va 16p pht nhu duge mo ta & day.
Than khuén ¢6 thé bao gdm mot hodc nhiéu tinh ning khuén, va 16p phu c6 thé dugc
dat trén bé mit cta than khudn, vi du, dé pht hoac dong bao bé mit cta than khuodn, bao
gébm mot hoic nhiéu tinh ning khuon. Lép phu dugce tao ra bang cach ling 16p nguyén
ta. Lop phu vi du ¢ thé gdm, bao gdm, hoic bao gbm chil yéu nhdm oxit dugc ling
dong bang cach ling 16p nguyén tr. Cac 16p phu vi du khac ¢6 thé gdm, bao gdm, hodc

bao gbm chil yéu nhom oxit va ytri dugce ling dong bang cach ling 16p nguyén t.

Theo cac phuong 4n vi dy, khuén thiy tinh chinh xéc bao gdm 16p phi nhu duge
md ta, duge tao hinh bing cach lang 16p nguyén tir, ¢6 thé 1a khudn chinh xéc vé co ban
la c6 su gian doan bé mat, vi dy, vét 1om, 15 héng, chd 13i ra, va do g6 ghé hodc thiéu
so6t bé mit khéc 16n hon khoang 25 micron kich thuéc so v&i mat phéng bé mit trung
binh ctia khuon, va tdt hon 13 khdng c6 sai 1éch nhu vy so véi mat phing bé mit trung

binh 16n hon 20 micron, vi du, 16n hon 10 micron.

Trong céc phuong an vi du ndy va phuong an vi du khéc, khudn thiy tinh chinh

xé4c ¢6 thé duge thuc hién bang phuong phép sir dung céch lang 16p nguyén ti dé tao
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hinh 16p phtt nhu dugc mé té trén bé mit cia than khuon, véi than khudn va bé mit tao

ra bing than chi hat min, dugc tinh ché va c6 mét hodc nhicu tinh nang khuén.

Trong cc phuong an khic nhau cia thdn khuén va phuong phap duge phu duge
mo ta, 16p phd c6 hé s6 gidn né nhiét gin ding hé s6 gidn nd nhiét cta than khudn, vi
du, khac vi hé sd gidn nd nhiét ciia than khudn than chi khéng qué mot phén triéu trén

mot do C.

Sang ché nhu duge trinh bay trong phan md ta cling dé cap dén cac phuong phap
tao hinh thuy tinh bao gdm viéc cho tiép xuc thity tinh mém véi khudn tao hinh thuy
tinh nhu dwoc mo ta, vi du, bao gdm than khudn than chi nhu duge mo ta bang 16p phu

trén bé mat duoc 4p dung bang cach ling 16p nguyén ti.
M5 ti vin tit hinh vé kém theo

Fig. 1 1a biéu d6 cho thiy sy hao hut trong lugng oxy hoa cta khudn tao hinh
thuy tinh theo séng ché.
Mo ta chi tiét sang ché

Sau dy 1a mo ta vé cac khudn hiru ich @8 tao hinh san phim tao ra bang thiy
tinh, a.k.a. “khuén thuy tinh”, “khudn thiy tinh chinh xac”, “khuon tao hinh thuy tinh”,
“khudn tao hinh thdy tinh chinh xac”, hodc twong ty. Khudn thiy tinh theo phan mo ta
bao gdm than khuon than chi c6 bé mit duge phu (vi dy, hoan toan, nhu “dugc dong
bao”) véi 16p phu lam bang nguyén liéu dugc &p dung bing cach ling 16p nguyén ti,
nhu 16p phu bao gdm nhom oxit hoic td hop ctia nhdm oxit va ytri. Lép phu ¢6 hiéu qua
dé rc ché luong oxy héa xay ra d6i vé6i than chi ciia bé mit than trong qua trinh st dung
ctia khuon dé tao thanh hodc tao hinh thily tinh mém. Giam lugng oxy hoa xay ra trong
qué trinh str dung c6 tac dung kéo dai thoi gian st dung clia khudn, c6 nghia 1a khuon
¢6 thé duge st dung d8 tao ra s lwong 16n san pham thity tinh duge duc trong qua trinh
sir dung. Phin mo ta cling d& cap dén phuong phép thay thé 16p phit nhu duge mo ta 1én
b& mit clia than khuodn than chi bing cach lang 16p nguyén tur, va d& cap dén phuong
phap st dung than khuon than chi dugc phu trong bude tao hinh hodc diac mot tdm thiy

tinh mém.

Than khuon than chi nhu duge mo ta duge wu tién 14 than khuodn lam bang than

chi duoc tao hat min. Than khudn bao gom mdt hodc nhiéu tinh ning ctia khudn va dugce
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tao hinh va diéu chinh dé sir dung dé tao thanh san phim 3 chiéu tir thily tinh mém dugc
ép vao than khuon. Than khudn dugc vu ti€n co thé dugc st dung nhiéu 14n dé tao thanh
nhiéu san pham thiy tinh, vi du, hang trdm hodc hang nghin sén pham thiy tinh. “Dic
didm cta khuon” co thé 1a 15 rong, hdc, chd 13i ra, hoic td hop cua céc dic diém nay,
nhu 18 rdng bao gdm mat hozic nhiéu ch 13i ra, 15 rdng bao gdm mét hodc nhiu khe hé
hodc héc, hodc bit ky déc diém khac dugc st dung dé tao thanh san phim thuy tinh

duoc tao hinh.

Than khudn duoc vu tién dugc 1am bang than chi hat min. Trong khi than chi néi
chung 13 nguyén liéu c6 thé dé dang gia cong mdt cach hiéu qua va tiét kiém chi phi,
nhung khi st dung than chi c6 ¢& hat 16n, qud trinh van hanh gia cdng c6 thé tao ra 15
rong trong bé mit khudn trong bé mit khuon than chi dén luot n6 gdy ra vét 16m hodc
d6 gb ghé bé mit khac trén bé mit thiy tinh duge tao thanh bang cach st dung khuon
than chi. Do d6, than khudn dugc uu tién co6 thé dugc lam bz"mg, vi dy, ¢6 thé bao gém,
chu yéu bao gém, hodc gém than chi hat min. Nhu thuong dugc st dung & day, san
phdm hodc ché pham (vi du, than khudn) ma “chu yéu bao gdm” nguyén liéu hodc tb
hop ctia nguyén liéu cu thd 1a san phim hodc ché pham chira nguyén liéu hodc t6 hop
ctia nguyén liéu va khong nhiéu hon lugng khong déng ké cta bét ky nguyén liéu khéc,
vi du, khong 16n hon 1 phin tram khéi luong, tot hon 1a khong 16n hon 0,5, 0,1, hodc

0,01 phin tram khdi lugng ctia nguyén liéu khac.

Nhu dugce st dung & ddy, “than chi hat min” dé cap dén nguyén liéu hoic théi
than chi bao gém, gém, hoac chu yéu bao g@)m c4c hat than chi (cac hat nho) véi kich
c& khong qué 10 micron. Theo mot vai phuong an, kich ¢ hat than chi (kich ¢& hat nho)
ctia hat min than chi c6 thé c6 kich thudc 1 micron. Theo cac phuong an khéc, kich c¢&
hat than chi (hat nho) ¢6 thé 13 5 micron, va van theo cac phwong 4n khéc, kich c& hat
than chi (hat nhé) c6 thé 1a 10 micron. S& dwgc cong nhén rang theo cdc phuong an khéc,
kich ¢& hat nhé cta than chi c6 thé giam dang ké trong pham bi dugc gidi han cua sy
phén bd kich ¢& hat nho, vi dy, nam trong khoang tur 1 dén 10 micron, hodc nam trong
khoang tir 2 dén 10 micron, 2 dén 8 micron, 1,5 dén 6,5 micron, hodc trén pham vi thich
hop khéac. Pugc uvu tién dé st dung nguyén liéu hodc théi than chi ¢6 kich c& hat nhé
ddng déu hodc gin nhu dong déu, nén hé sb gisn nd nhiét (CTE), cling nhu céc dac diém

khéc ctia than khudn lam tir than chi, ¢6 thé 1a ding huéng va dong nhét.
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Céc hat than chi min ¢6 kich ¢& hat nho dugc chon, bao gém su phan bd kich ¢c&
hat nho hoic kich ¢& hat nho hitu ich hodc dugc vu tién nhu duge mo ta & day, co thé
dugc tao ra bang cac phuong phép da biét va cling c6 sén tir cac ngudn thuong mai co
sin. Kich ¢& hat nhé c6 thé dugc chon bang céch sang loc cac hat than chi st dung sang
tiéu chudn dé dat duoc kich c¢& hat mong mudn. Vi du khong gi6i han vé than chi véi
kich ¢& hat nhé (min) 1a khoang 10 micron hodc it hon la c6 san tir Poco Graphite,

Decatur, TX, USA dudi nhan hiéu Glassmate-LT®.

Theo céac vi du dugc vu tién, than chi cia than béng than chi c6 thé duoc tinh ché
dé lam giam tap chét va tao ra than bfmg than chi c¢6 d6 tinh khiét cao, nhu dugc mo ta,
vi dy, trong patent U.S. sb 3,848,739, trong d6 than khudn bang than chi hogc than bang
nguyén liéu than chi dugc dat trong 10 tinh ché trong d6 than duoc tiép xuc véi khi chia
halogen trong mot khoang thoi gian va & nhiét d¢ du dé cho phép halogen xam nhép vao
than bang than chi, dé tao ra halogen phan (mg véi va lam bay hoi tap chit vo co va dé
thai ra tap chét nay tir than chi. Than chi dugc wu tién cu thé c6 thé dugc tinh ché dé
chira it hon 5 phén triéu (khéi luong) tap chit v co nhu duoc do bing thir nghiém tro

tiéu chuan.

Khudn theo phan mo ta bao gbm than khudn nhu dugc mo ta c6 16p phi trén bé
mit cua than, trong d6 16p pht dugc lam bang nguyén liéu sé& tc ché hoac lam giam,
luong oxy héa cua than chi xdy ra tai bé mit cta than khudn bing than chi trong qua
trinh st dung thin khudn trong phuong phap ma tiép xtic bé mit cta than khuén voi
thiy tinh mém. Theo cac phuong 4n khac, 16p phu phil hoan toan, vi dy, dong bao, toan
bd bé mit hoic gin nhu toan bd bé mit cta than khudn bang than chi va mdt hodc nhidu
d3c diém cua khudn. Lép phu co thé gan nhu 1am gidm murc do OXy hoa ctia bé mat than
khudn bang than chi ndm bén duéi trong qué trinh khuon thiy tinh, nhu dugc so sanh
Vo’*i‘lux,mg oxy hoa didu d6 dan dén két qua néu than khudn bang than chi twong ty dugc
str dung v6i sy ving mit ciia 16p phu. Lop phﬁ ¢6 thé ciing, t6t hon 13, tao ra bé mit giai
phoéng, hodc khong dinh, dé ngan chin, it nhét 13 &n mot mic do 16n, thiy tinh mém
(va san pham thily tinh dwoc héa cimg thu dugc) tir viée dinh vao bé mt than khudn,
nho d6 ngin chian hodc lam gidm kha néng tao ra cac thiéu s6t trong san pham thiy tinh
duoc dic duge tao ra bang khudn trong qué trinh déc thiy tinh va giai phong, vi du, nhu
dugce so voi mirc 9 dinh xay ra néu san phém thily tinh dugc dic dugce tao thanh su

dung bé mit than khudn tuong tu véi su véng mit ctia 16p phu.
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Than khudn dugce uu tién cod thé hitu ich 1am than khudn ctia khudn tao hinh thuy
tinh chinh x4c, ¢6 nghia 1a than khudn bao gdm bé miat min, véi vi tri cta 16p phu bé
mat, ¢ hi€u qua dé san xuét khuodn thiy tinh chinh x4c. Béng mot bién phap, khudn tao
hinh thdy tinh chinh xdc ¢o6 thé 14 khuon bao gdm bé mit dugc phu khong c6 hodc gin
nhu khong cd sy khong lién tuc bé mat, vi du, vét 16m, 16 héng, chd 16i ra, va d6 g6 ghé
hotc thiéu s6t bé mit khéc, 16n hon khoang 25 micron so v6i mat phéng bé mit trung
binh cua khuéri, va t6t hon 1a khong c6 bat ky sai 1éch nao so v6i mat phéng bé mit
trung binh bé& mat 16n hon 20 micron, vi dy, 16n hon 10 micron. '

Lép pht duge vu tién 13 16p phi duoc dp dung bing cach lang 16p nguyén t
(ALD) va dugc lam bang (vi du, bao gom, gbm, hodc chi yéu bao gdbm) nhdm oxit, hogc
duoc 1am bing (vi du, bao gdm, gdm, hogc chu yéu bao gbdm) nhiéu 16p xen k& nhom
oxit va ytri. Tac gid sang ché da x4c dinh bang thir nghiém rang than khuon bang than
chi bao gébm 16p phi 1am bang nhdm oxit dugc ap dung boi ALD, hodc 16p phu lam
bang nhiéu 16p xen k& (vi dy, 16p phu 2 16p hogc 16p phu composit) cua nhom oxit va
ytri, thé hién sy gidm khéi lwong oxy hoa it hon so véi than khudn bing than chi giéng
nhau dugc pht bang cic nguyén liéu khéc, hodc khong duge phu (sir dung diéu kién thur
nghiém vi du bao gdm nhiét d¢ 1a 800°C, tiép xic vi khong khi ¢ khoang 800 dén
1100 ph::?m triéu oxy, va dién tich bé mit dén thé tich khoang 9/inch). Cac két qua duoc
thuc hién trong Fig. 1.

Mot vi du v 16p phii nhu duge mo ta ¢6 thé 12 16p phi don 16p lam bang (vi dy,
bao gbm, chi yéu bao gbm, hodc gdm) 16p don ciia nhdm oxit (AlOx) duge &p dung
bang cach ling 16p nguyén tir. Cac vi du vé 16p phu nay c6 thé chi bao gdbm nhom oxit,
ap dung truc tiép cho bé mit ciia than khuén bang than chi. L&p nhém oxit chi yéu bao
gdm nhoém oxit, hodc 16p phu chu yéu bao gém nhdm oxit, 12 16p hodc 16p phu chira
khong 16n hon lugng khong dang ké cua bat ky nguyén liéu khéc, vi du, nho hon 1, 0,5,
0,1, hoac 0,01 phﬁn tram khéi lugng cua bét ky nguyén liéu khéc, dya trén téng khéi

luong cia 16p nhém oxit hodc 16p phu.

Vi du khéc vé 16p phu hitu ich c6 thé 1a 16p phu da 16p 1am bang (vi du, bao gom,
chii yéu bao gdm, hoic gbm) cac 16p ctia hai nguyén liéu khac nhau, dugc ling dong
bing cach léng 16p nguyén tir, mot 16p 1a nhom oxit (AlOx) va 16p th hai la ytri (YOx).
Céc vi du vé 16p phi nay co thé chura cac 16p dugc 1am bang hai nguyén liéu ling dong

khac nhau nay, vi du, bao gom, gom, hodc chu yéu bao gom hai nguyén liéu khac nhau

_7-
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nay, dugc ap dung truc tiép cho bé mit ctia than khuén bang than chi. Mot 16p cua 16p
phu chii yéu bao gdm nhoém oxit hodc ytri 1a mét 16p chira khong nhiéu hon mét lugng
khong déng ké cua nguyén liéu khac, vi dy, it hon 1,0, 0,5, 0,1, hodc 0,01 phén tram
khéi lugng cua bit ky nguyén liéu khac, dya trén téng khdi lwong ctia 16p. Lép phi chu
yéu bao gdm nhdm oxit va ytri 1a mot 16p chira khong 16n hon lugng khong dang ké cta
nguyén liéu ngoai nhdm oxit va ytri, vi dy, it hon 1,0, 0,5, 0,1, hoac 0,01 ph?tn tram khéi

lurgng cua nguyén licu bét ky khac, dua trén tong khéi lugng ctia mot 16p.

Nhu duge st dung & day, thuat ngit 16p phu “da 16p” @& cap dén 16p phu duoc ap
dung cho bé& mit béi mot loat cac bude ling 16p nguyén tu, dé tao thanh nhiéu “lép”
khac nhau va xen k& ctia nguyén liéu duoc ling dong (vi du, cac 16p xen k& ctia nhom
oxit va ytri). Néu budc ling dong tao ra cc 16p riéng r& khong hoan toan, 16p phu da
16p ¢6 thé duoc coi 1a 16p phu két hop. Mang “hai 16p” dugc lam chi bang (bao gém
hodc chii yéu bao gdm) hai nguyén liéu ling dong khac nhau va riéng biét (vi du, 16p

xen k& clia nhom oxit va ytri).

Do day cia lop phu co thé 1a do day hitu ich & mang lai hiéu suét mong mudn
cua than khuodn dugc phu, nhu hiéu sudt chéng dinh mong mudn, kha nang chéng oxy
héa cua bé mit than chi & duéi, va do bén & dang han st dung dugc kéo dai hodc hitu
ich d& str dung than khuon duge phi 1am khudn tao hinh thity tinh chinh xac. Trong mot
vai 16p phu vi du, do day duoc chon dé 1am giam su oxy hoa cia than chi & dudi. Theo
cac phuong an khac nhau, do day cua l6p phu c6 thé 16n hon hodc bang 10 nanomet va
nhé hon hodc bing 500.000 nanomet, nghia 13, 10 nm < d6 day < 500.000 nm, vi du, do
day nim trong khoang tir 50 dén 500 nanomet hogc tir 100 dén 300 nanomet. Bt ky do
day cua l6p phu khéc cling ¢ thé dugc st dung, nhu duge coi 12 hitu ich va thich hop
dbi v&i khuén tao hinh thily tinh mong mubn hodc phﬁn ho#c doan dugce chon ciia khudn

tao hinh thuiy tinh.

Lép pht ¢o thé t6t hon 12 dugc ling dong trén toan bd bé mit cua than khudn, vi
du, dé phu toan bo (vi dy, dong bao) than khuén dé e ché budc oxy héa than chi cia
bé mit khuén. Diéu nay cho phép khuon thity tinh duoc lam tlr than chi gia cong ré. Co
thé 13 quan trong, tuy nhién, 16p phii khong bi loai bd khoi bé mit than chi trong qua
trinh st dung, vi du khi tiép xtic vé6i thiy tinh mém dugc hoéa ctimg va sau do6 loai bo
khoi viée tiép xuc véi bé mit. D& ngin 16p phu bi loai bo khi tiép xtic v&i thity tinh mém

va sau do loai bo thuy tinh dugce hoa cting, 16p phu ¢6 thé c6 hé sb gian no nhiét (CTE)
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1a su két hop gin v6i CTE ciia than khudn bang than chi & bén dudi. Cac hé sd cuia gidn
nd nhiét twong Gng cla than khudn & dudi va 16p phu s& ngin chin sy khéc bift vé do
gidn nd nhiét cda 16p pht so véi than khudn trong qua trinh tiép xuc v6i thiy tinh mém
va hoa cing va loai bo thity tinh dugc hoéa cing, do d6 16p pha thé hién d6 bam dinh tdt
v6i bé mit than khudn bang than chi.

Tét hon 13, 16p phu ¢6 thé 6 hé sé gidn né nhiét khac v6i hé s gidn nd nhiét ciia
than chi cua than khudn theo lugng khdng vugt qua mot ph'?m triéu/°C ctiia CTE cua than
chi, trong d6 ca CTE cua 16p pht va CTE cua than chi cta than khudn dugce do bang k§
thuét tuong tu trong don vi twong tw. Chénh léch CTE cta mot phan triéu/°C hodc lam
giam tinh nhay cua 16p phu dbi v&i chénh l1éch gidn nd nhiét va tac dong co ngén c6 thé
lam cho 16p phti d& bi phan tach tur bé mit than chi cta than khudn, nghia 13, tai chénh
léch CTE 16n hon gitta 16p pht va than chi cta than khudn. Vi dy, than than chi duoc
tao hat min dugc st dung dé tao ra than khudn tao hinh thuy tinh nhuw duge mo ta thuan
loi ¢6 thé ¢6 hé s gidn né nhiét (CTE) ndm trong khodng tir 7 dén 9 phan triéu/°C, véi
su khac biét gitta cac gia tri CTE tuong tmg cuia 16p phu va than than chi khong 16n hon
mot ph?m triéu/°C, tot hon 1a nho hon 0,75 ppm/°C, va tdt hon nita 12 nho hon 0,5
ppm/°C.

Ddi voi cac ung dung dic duge wu tién, bé& mit dic duoc phi c6 thé ¢4 min ma
thiy tinh mém khong dinh vao b& mit dic khi st dung, bao gdm trong qua trinh tiép
xtc thity tinh mém v6i bé mit pha, cho phép thiy tinh mém dé hoa rén, va loai bo thiy
tinh duoc hoa rn tir bé mit. Bé mat dugc phu dugc uu tién co thé c6 do nham bé mat
khong vuot qua 25 micron trong dd l1éch so véi mat phéng bé mit trung binh ctia khuon,
vi du, khong vuot qua khoang 20, 15, hodc 10 micron trong dd 1éch so v6i mat phéng
bé mit trung binh c6 thé 1a khuon thay tinh chinh x4c. Mirc do min cia bé mat dbc ¢o
thé cho phép khudn c6 ich dé tao ra san pham thiy tinh duge dac c6 thé dugc sir dung
dé tao ra san phdm thity tinh duge dbc co thé duoc st dung dé tao ra thiy tinh phu cho
céc thiét bi dién tir tiéu dung khéac nhau nhu dién thoai di dong, dung cu 'y té, thiét bi
quang hoc, v.v.. S& dugc danh gia cao réng bé mat ctia than khudn cé thé cling hodc xen
k& duogc dic trung trong cac thuat ngit khac, vi du, béng cach tham chiéu dén do nham
vudng goc hodc tinh nang tham sb hoa khac, dé chi dinh mot bé mit cta than khuodn co
bé mat duc nhdn min mong muén. Sy hoan thién hodc do min bé mit cia bé mat dugc

pht ctia khuén ¢6 thé dugce xac dinh co hoc bang thiét bi dinh hinh thuong mai c6 san
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hoiic thiét bi laze. B& mat diic dugc phii ciing ¢6 thé duge dénh gid gian tiép bang cach
kiém tra c4c tinh ning tan xa dnh séng clia bé mit cla cac thanh phan thuy tinh ép dugc

tao ra bang khuon.

Khuodn thiy tinh theo sang ché c6 thé dugc st dung dé dic san pham thity tinh,
vi dy, san phim thiy tinh dtc chinh xac, bing cac bude bao gbm cho tiép xtc bé mat
phu ctia khudn véi thdy tinh mém, cho phép thily tinh mém héa cting trong khudn, va
loai bo thity tinh duge héa cing tir bé mit phii va khuon. Loai thiy tinh dwoc dic bang
céch cho tiép xtic v6i bé mit dic dugc phi ¢6 thé thong thudng 1a bat ky loai thiy tinh
nao thich hop dé tao hinh 3 chiéu. Theo mdt vai phuong an vi dy, thuy tinh c6 thé 1a
thuy tinh trao ddi ion. Tét hon 13, phuong phap c6 thé duoc st dung dé tao thanh vat
hodc san pham thiy tinh chinh xé4c hoa cling vé co ban 1a khong c6 nép nhin, vét 1om,
18 hdng, chd 10i ra, va su khong lién tuc bé mit khac va do gd ghé, d6 khong phai 1a
thanh phén ctia khudn. San phim dugce tao thanh bang khudn thity tinh theo cac phuong
an duge mo ta & day co thé duqé st dung trong thiét bi dién tit tiéu dung (vi du, thiét bi
dién t¢ thuwong mai hodc tiéu dung cam tay), dung cu'y té, thiét bi quang hoc, va cac tmg

dung khac yéu cAu san phim thity tinh duge duc chinh xéc.
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YEU CAU BAO HQ
1. Khuén tao hinh thay tinh bao gdm:

than khuon béng than chi duogc tao hat min c6 mot hodc nhiéu tinh ning cla
khuon, trong d6 than chi dugc tao hat min ¢6 kich ¢& hat nhé khong 16n hon 10 micron;
va

16p pht trén mot hodc nhiéu tinh ning ctia khuén, 16p phu chi yéu bao gdm cac
16p xen k& ciia nhom oxit va ytri.
2. Khuon tao hinh thdy tinh theo diém 1, trong d6 16p phti ¢6 hé sd gidn né nhiét nim
trong 1 phﬁn triéu/°C cua hé sb gin nd nhiét ctia than khuon béng than chi dugc tao hat
min.
3. Khudn tao hinh thiy tinh theo didm 1, trong d6 bé day ctia 16p phu nam trong khoang

tr 10 nanomet dén 500.000 nanomet.

4. Khudn tao hinh thuy tinh theo diém 1, trong @6 khuon tao hinh thuy tinh nay khong
c6 sy gian doan bé mit 16n hon khodng 25 micron tir mit phing bé mit trung binh ctia

khuon tao hinh thiy tinh nay.
5. Phuong phap tao ra khudn tao hinh thuy tinh bao gbm:

tao ra than khuén béng than chi dugc tao hat min, trong d6 than chi dugc tao hat

min c6 kich ¢& hat nh6 khong 16n hon 10 micron; va

ling dong 16p phti trén than khudn bang than chi dugc tao hat min bing cach ling

16p nguyén ti, 16p phu chu yéu bao gdm céc 16p xen ké clia nhom oxit va ytri.

6. Phuong phap theo diém 5, trong d6 16p phu c6 hé sd gidn nd nhiét nim trong 1 phan

triéu/°C cia hé sd gifin n& nhiét cta than khudn bang than chi dugc tao hat min.

7. Phuong phép theo diém 5, trong d6 bé day cua 16p phu nam trong khoang tr 10

nanomet dén 500.000 nanomet.

8. Phuong phép theo diém 5, trong d6 khuon tao hinh thity tinh nay khong c6 sy gian
doan bé& mit 16n hon khoang 25 micron tir mat phing bé mit trung binh ctia khudn tao

hinh thiy tinh nay.

9. Phuong phép tao ra san pham thiy tinh bao gdm:
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tao ra than khudn béng than chi dugc tao hat min, trong d6 than chi duge tao hat

min c6 kich ¢& hat nh6 khoéng 16n hon 10 micron;

ling dong 16p pht trén than khudn bang than chi dugc tao hat min bing céach ling

16p nguyén tir, 16p pht chu yéu bao gdm cac 16p xen k& clia nhom oxit va ytri; va

cho tiép xtc bé mit ciia than khudn béng than chi dugc tao hat min vi thuy tinh

mém.

10. Phuong phép theo diém 9, trong d¢ thiy tinh mém 1a thuy tinh alumin — silicat mém.
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