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Linh vwe ky thuat dwoc dé cap
[0001] Sang ché @ cap dén ché phdm nhua c6 thé héa rén duoc bang tir ngoai
va soi quang hoc.

Séang ché yéu cAu quyén uu tién dya trén bang sang ché Nhat Ban sb
2017-206930 duge ndp vao ngdy 26/10/2017, va toan bd ndi dung dugc mo ta
trong bing séng ché Nhat Ban dugc két hop dé tham khao.

Tinh trang k¥ thuit cia sang ché

[0002] Sgi thay tinh 1a phuong tién truyén dan quang hoc, thu dugc bang cach
kéo soi cia khuodn tao hinh truée chua thuy tinh thach anh lam thanh phén
chinh, va ngoai vi s¢i thiy tinh gém 6 161 va vo véi 16p nhya boc bdo vé soi
thay tinh dé tao ra soi quang hoc. Lép nhua boc, vi du, chra hai 16p 1a 16p nhua
thir nht va 16p nhua thir hai. Lép nhua ngoai cing cta 16p nhua boc 6 thé

chira 16p duoc nhuém mau (16p muc) gitip phan biét cac soi quang hoc.

[0003] Soi quang hoc sau khi dugc tao ra di doc dudng xuyén dugc dan béng
céc con lin ho#c cac con lan to1, va cubi cung dugc quén vao 18i quan. Mic du
16p nhwa boc clia sgi quang hoc c6 cac dic tinh cach dién, s¢i dugc nap dién do
ma sat v6i con 1an hodc tuong tu, va luc déy hodc luc hut cé thé xay ra gitra 101
quén va s¢i gy ra su quén bat thudng.

[0004] Viéc xa dién s¢i quang hoc bang cach bd tri dung cu khir tinh dién trén
duong xuyén dé ngan chan sy quén bét thudong duge mo ta trong JP H4-357136
A. Viéc ngin chin nap dién tai thoi diém quan sau khi hinh thanh l6p duge
nhu6ém mau bing cach diéu chinh sy hit nuée va lugng lién két kép con lai ctia
16p dwgc nhuém mau ndm trong khoang cu thé duogc mod ta trong JP
2001-48598 A.

Ban chét ky thuit cia sang ché

[0005] Khi lugng dién nap trén 16p nhya boc 1a 1én, dién co thé duoc xa khong
hoan toan, dan dén su quén bat thuong.

[0006] Muc dich cta sang ché 12 dé& xuét ché pham nhua c6 thé hoa ran duoc

bang tir ngoai cho 16p boc soi quang hoc, c6 thé ngan chin sy nap dién cua soi
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quang hoc va giam su quén bét thuong tai thoi diém quén.

[0007] Tham s6 phan cuc Er(30) cua ché pham nhya c6 thé hoa rin dugc bang
tr ngoai cho 16p phu soi quang hoc theo mot khia canh cua sang ché 12 47 dén
61.

[0008] Theo sang ché, c6 thé ngan chin sy nap dién cla soi quang hoc, va
giam su xuét hién quén bét thuong tai thoi diém quén.

M5 ta vin tit hinh vé

[0009] FIG.1 1a hinh mit cat so luoc thé hién mot vi du vé soi quang hoc theo
phuong an cua sang ché.

M ta chi tiét sang ché

[0010] [MB5 ta cac phuong an theo sdng ché]

Pau tién, ndi dung cac phuong an theo sang ché s& duogc danh s6 va md
ta. Tham s phan cuc Er(30) cta ché pham nhya c6 thé hoa rin duoc bang tir
ngoai cho 16p phtl soi quang hoc theo mot khia canh cua sang ché 12 47 dén 61.

[0011] Tham sd phan cuc E1(30) ¢ thé dugc x4c dinh bang cach hoa tan thude
nhudm betain cd cau trac dugc thé hién bang cong thirc (1) sau déy trong ché
phdm nhya theo phuwong an cua sang ché, do chiéu dai budc séng hép thu 16n

nhat Amax, va tinh theo biéu thire sau:
E1(30) = 28591/Amax [nm].
[0012]

(1)

[0013] Trong ban md ta nay, hop chit duoc thé hién bang cong thuc (1) duoc
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hoa tan trong ché phim nhya véi ndéng d6 10*mol/L, do phd hép thu ndm trong
khoang 450 dén 950nm, va chidu dai budc séng hép thu 16n nhét tai thoi diém
nay dugc xac dinh 1a Amax. Gia tri 16n hon cua E1(30) thé hién do phan cuc cao
hon cta ché phém nhua. Con co thé ngan chan dugc sy nap dién cta 16p nhua
boc sau khi hoa ran do do phan cuc cua ché phim nhya cao hon. Cic tac gia
séng ché nhan thay rang c6 thé ngan chin dugc sy nap dién cua 16p nhua boc
va c6 thé gidm su xuAt hién quan bét thudmg bang cach sir dung ché phim nhya
c6 E1(30) la 47 dén 61. Do viéc st dung Ex(30) gitip xac dinh duogc ti 1€ thanh
cong hay khong trong giai doan ché phdm nhua, ET(30) 13 mot tham sb hidu
qua. Khi E1(30) 1a nhé hon 47, tAn s6 xut hién quéan bt thuong 12 khong dugc
chép nhan, va khi Er(30) la 16n hon 61, d6 phan cuc 1a qua cao va do do tinh

chiu nudc cia 16p nhua boc ¢é the bi suy giam.

[0014] Tham s6 phan cuc Er(30) c6 thé 1a tr 51 dén 61. Do dd, con co thé ngan

chin su nap dién cua 16p nhua boc, va giam tAn s6 xuat hién quén bat thuong.

[0015] Ché phdm nhya theo phuong 4n cia sang ché c6 thé chira uretan
(met)acrylat oligome, monome va chit khoi mao quang polyme hoa. Monome
bao gdbm monome chira nito, va lugng monome chira nito c6 thé 14 bang hodc
nhod hon 15% khdi lugng tinh tinh theo téng luong ché pham nhua. Gia tri
E1(30) d& dang duoc didu chinh bing cach chira monome dugc dé cap o trén.
Monome chtta nito c6 thé bao gbm (met)acrylat chira di vong hodc monome

amit duoc thé bang nito.

[0016] Soi quang hoc theo mot phuong an cua sang ché chtra phuong tién
truyén dan quang hoc gbm c6 161 va vo, 16p nhya thir nhét tiép xuic véi phuong
tién truyén dan quang hoc va boc phuong tién truyén dan quang hoc, va 16p
nhua tht hai boc 16p nhya thtr nhét, va 16p nhya th( hai 1a san pham dugc hoa
rén cta ché pham nhua c6 thé héa rin duoc bang ti ngoai néu trén. Sy nap dién
trén bé mit soi quang hoc dugc ngin chan va su xuét hién quan bét thudng c6
thé dugc giam bang céach st dung ché phdm nhya theo phuong én clia sang ché

cho 16p nhya thi hai.
[0017] [Chi tiét cia phuong an theo sang ché]

Céac vi du cu thé vé ché pham nhyua c6 thé héa ran dugc bang tr ngoai
va soi quang hoc theo phuong 4n cua sang ché s& dugc mo ta bang viéc tham

khao hinh v& néu can. Sang ché khong bi gi6i han boi cdc minh hoa nay, duoc

3
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thé hién bang yéu cAu bao hd, va muc dich cua sang ché gdm co tAt ca cac thay
d6i va pham vi tuong Uing voi1 yéu cau bao ho. Trong ban mo ta nay, cac thanh
phéan gibng nhau dugc thé hién bang cac ki hiéu gidng nhau, va phan mo ta 1ap

lai dugc bo qua trong phén mé ta hinh v&.
[0018] (Ché phAm nhya c6 thé héa rén duge bing tlr ngoai)

Ché phém nhua theo phuong an cua sang ché c6 thé chira uretan

(met)acrylat oligome, monome va chét khoi mao quang polyme hoa.

[0019] Trong ban mo ta nay, (met)acrylat c6 nghia la acrylat hodc methacrylat
twong ing. Tuong tu, axit (met)acrylic c6 nghia 13 axit acrylic hodc axit

metacrylic.

[0020] Cac vidu vé uretan (met)acrylat oligome gbm c6 oligome thu dugc
bang phan tng hop chét polyol, hop chét polyisoxyanat va hop chét
(met)acrylat chita nhém hydroxyl.

[0021] Céc vidu vé hop chét polyol gdm c6 polytetrametylen glycol,
polypropylen glycol va diol cong bisphenol A-etylen oxit. Cac vi du vé hop
chét polyisoxyanat gbm c6 2,4-tolylen diisoxyanat, 2,6- tolylen dusoxyanat
isophoron diisoxyanat va dlxyclohexylmetan -4 4'-diisoxyanat. Cac vi du vé hop
chit (met)acrylat chira nhém hydroxyl gdm c6 2-hydroxyetyl (met)acrylat,
2-hydroxybutyl (met)acrylat, 1,6-hexanediol mono(met)acrylat, pentaerythritol
tri(met)acrylat, 2-hydroxypropyl (met)acrylat va tripropylen glycol

mono(met)acrylat.

[0022] Chét xtc tac ¢6 thé duge st dung khi uretan (met)acrylat oligome duogc
téng hop. Céac vi du v& chét xuc tac gdbm c6 dibutyltin dilaurat, dibutyltin
diaxetat, dibutyltin maleat, dibutyltin bis(2-etylhexyl mercaptoaxetat),
dibutyltin bis(isooctyl mercaptoaxetat) va dibutyltin oxit.

[0023] Khi uretan (met)acrylat oligome dugc tdng hop, rugu thap c6 bang hoiic
nhé hon 5 hodc nguyén tu cacbon ¢6 thé duoc sir dung. Céac vi du vé rugu thip
¢6 bang hodc nho hon 5 nguyén ti cacbon gdm cé metanol, etanol, 1 -propanol,
2-propanol, 1-butanol, 2-butanol, 2-metyl 2-propanol, 1-pentanol, 2-pentanol,
3-pentanol, 2-metyl-1 _butanol, 3-metyl-1-butanol, 2-metyl-2-butanol,
3-metyl-2-butanol va 2,2-dimetyl-1 -propanol.

[0024] Viéc didu ché uretan (met)acrylat oligome s& duoc mo ta trong ban md

4
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t3 sau ddy bang cac vi du cu thé sau. Vi duy, khi polypropylen glycol 1a polyol,
isophoron diisoxyanat 1a polyisoxyanat, 2-hydroxyetyl acrylat lam (met)acrylat
chita nhém hydroxyl, va metanol lam ruou dugc st dung, uretan (met)acrylat

oligome chira ba san pham phan tng dugc thé hién sau day c6 thé thu duoc.
(1) H-I-(PPG-I)n-H
(2) H-I-(PPG-I)n-Me
(3) Me-I-(PPG-I)n-Me

Trong ban mo ta nay, H thé hién phan du 2-hydroxyetyl acrylat, I thé hién phan
du isophoron diisoxyanat, PPG thé hién phan du polypropylen glycol, Me thé

hién phan du metanol, va n thé hién sb nguyén bang hogc 16n hon 1.

[0025] Vi san pham phan tmg (1) 1 oligome phén {ing hai dAu, c6 thé ting mat
d6 lién két ngang cla san phdm dugc héa rén. Vi san pham phéan Umg (2) la
oligome phan ung mot dau, c6 thé giam mat do lién két ngang cta san pham
duoc hoa ran va cb thé giam modun Young. Vi san phim phan tng (3) 1a
oligome khong phén mg va khong dugc héa rin bang tir ngoai, trong didu ché,

t6t hon 1a lugng san phdm phan tmg (3) 12 nho nhét.
[0026] Khi uretan (met)acrylat oligome duoc tong hop, chét két hop silan ¢

nhém chirc phan tng v6i nhom isoxyanat o thé dugc st dung. Cac vi du vé
chét két hop silan c6 nhém chirc phan tmg v6i nhom isoxyanat gbm c6
N-2-(aminetyl)-3 -aminpropylmetyldimetoxysilan,
N-2-(aminetyl)-3-aminpropyltrimetoxysilan, 3 -aminpropyltrimetoxysilan,
3-aminpropyltrietoxysilan, 3- mercaptopropylmetyldimetoxysilan va
3-mercaptopropyltrimetoxysilan. Oligome duoc thém chét két hop silan mot
d4u va oligome phan Ung hai dAu co thé duoc tong hop bang phan tmg hop chat
polyol va hop chét isoxyanat, do d6 thu dugc oligome ¢0 cac nhom isoxyanat ¢
hai dau, sau d6 phan ing hop chét (met)acrylat chita nhém hydroxyl va chét két
hop silan v6i cac nhém isoxyanat. Két qua 13, oligome c6 thé phan tmg voi thiy
tinh, va do d6 viéc dinh vao thly tinh co thé duoc cai thién.

[0027] Lugng uretan (met)acrylat oligome co thé 14 35 dén 80% khdi lugng, va
t&t hon 14 40 dén 75% khoi lugng, va t6t nhat 1a 50 dén 70% khbi luong tinh
theo tong luong ché pham nhua xét trén khia canh ngén chéan su nap dién cua

16p nhura boc.
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[0028] Monome don chirc ¢6 mot nhém polyme hoéa va monnome da chirc ¢d
hai hoac nhidu hon hai cac nhém polyme héa co thé dugc st dung lam

monome. Hai hodc nhiéu hon hai monome c6 thé dugc st dung lam hon hop.

[0029] Monome c6 thé chira mot hodc nhiéu hon mot monome chua nito, vi
monome chira nito c6 hiéu qua tang gia tri Er(30) va khién viéc diéu chinh do
phan cuc d& dang hon. Lugng monome chira nito ¢o thé 13 15% khbi luong
hodic nhé hon, va tét hon 1a 1 dén 15% khéi luong, tot hon nita 1a 1 dén 10%
khéi luong, va t5t nhat 13 2 dén 10% khdi lugng tinh theo tong luong ché pham
nhua xét trén khia canh chéng thAm.

[0030] Cac vidu v& monome chtra nito gdm c6 cac (met)acrylat chira di vong
nhu 12 N-acryloylmorpholin, N-vinylpyrrolidon, N-vinylcaprolactam,
N-acryloylpiperidin, N-metacryloylpiperidin, N-acryloylpyrrolidin va
3-(3-pyridinyl)propyl (met)acrylat; maleimit monome nhu 1a maleimit,
N-xyclohexylmaleimit va N-phenylmaleimit; monome amit duoc thé bang nito
nhu 12 (met)acrylamit, N,N-dimetyl(met)acrylamit, N,N-dietyl(met)acrylamit,
N,N-dimetylaminopropylacrylamit, mudi metyl clorua of
N,N-dimetylaminpropylacrylamit, N-hexyl(met)acrylamit,
N-hydroxyetylacrylamit, diaxeton acrylamit, N-metyl(met)acrylamit,
N-isopropyl(met)acrylamit, N-butyl(met)acrylamit, N-metylol(met)acrylamit
va N-metylolpropan(met)acrylamit; aminoalkyl (met)acrylat monome nhu 1a
aminetyl (met)acrylat, aminopropyl (met)acrylat, N,N-dimetylaminetyl
(met)acrylat va tert-butylaminetyl (met)acrylat; suxinimit monome nhu l1a
N-(met)acryloyloxymetylensuxinimit,
N—(met)acryloyl-6-oxyhexametylensuxinimit va
N-(met)acryloyl—8-oxyoctametylensuxinimit. T4t hon 13 monome chira nito bao
gdm (met)acrylat chira di vong hodc monome amit dugc thé bang nito xét trén

khia canh ngin chin su nap dién cta lop nhua boc.

[0031] Monome ¢6 th chtra monome don chirc ngodi monome chira nito. Cac
vi du v& monome don churc gdm c6 metyl (met)acrylat, etyl (met)acrylat,
propyl (met)acrylat, butyl (met)acrylat thudng, sec-butyl (met)acrylat,
tert-butyl(met)acrylat, isobutyl (met)acrylat, pentyl (met)acrylat thuong,
isopentyl (met)acrylat, hexyl (met)acrylat, heptyl (met)acrylat, isoamyl
(met)acrylat, 2-etylhexyl (met)acrylat, octyl (met)acrylat thuong, isooctyl
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(met)acrylat, isodexyl (met)acrylat, lauryl (met)acrylat, phenoxyetyl
(met)acrylat, tetrahydrofurfuryl (met)acrylat, benzyl (met)acrylat,
dixyclopentenyl (met)acrylat, dixyclopentenyloxyetyl (met)acrylat,
dixyclopentanyl (met)acrylat, nonylphenol polyetylen glycol (met)acrylat,
nonylphenoxy polyetylen glycol (met)acrylat, isobornyl (met)acrylat, axit
(met)acrylic, a axit (met)acrylic dime, carboxyetyl (met)acrylat, carboxypentyl
(met)acrylat, ®-carboxy-polycaprolacton (met)acrylat, 2-hydroxyetyl
(met)acrylat, 2-hydroxybutyl (met)acrylat, 1,6-hexanediol mono(met)acrylat va
2-hydroxypropyl (met)acrylat.

[0032] Cac vidu v& monnome da chirc gdm c6 etylen glycol di(met)acrylat,
polyetylen glycol di(met)acrylat, polypropylene glycol di(met)acrylat,
neopentyl glycol di(met)acrylat, tripropylen glycol di(met)acrylat, bisphenol A
alkylen oxit cong di(met)acrylat, bisphenol A diglycidyl ete axit acrylic cong
di(met)acrylat, tetraetylen glycol di(met)acrylat, hydroxypivalat neopentyl
glycol di(met)acrylat, 1,4-butanediol di(met)acrylat, 1,6-hexandiol
di(met)acrylat, 1,9-nonandiol di(met)acrylat, 1,12-dodecandiol di(met)acrylat,
1,14-tetradecaediol di(met)acrylat, 1,1 6-hexadecandiol di(met)acrylat,
1,20-eicosandiol di(met)acrylat, isopentyldiol di(met)acrylat,
3-etyl-1,8-octandiol di(met)acrylat, bisphenol A EO cong di(met)acrylat,
trimetylolpropan tri(met)acrylat, trimetyloloctan tri(met)acrylat,
trimetylolpropan polyetoxy tri(met)acrylat, trimetylolpropan polypropoxy
tri(met)acrylat, trimetylolpropan polyetoxy polypropoxy tri(met)acrylat,
tris[(met)acryloyloxyetyl]isoxyanurat, pentaerythritol tri(met)acrylat,
pentaerythritol polyetoxy tetra(met)acrylat, pentaerythritol polypropoxy
tetra(met)acrylat, pentaerythritol tetra(met)acrylat, ditrimethylolpropane
tetra(met)acrylat, dipentaerythritol tetra(met)acrylat, dipentaerythritol
penta(met)acrylat, dipentaerythritol hexa(met)acrylat, va

tris[(met)acryloyloxyetyl]isoxyanurat duoc cai bién caprolacton.

[0033] Chét khoi mao quang polyme hoa c6 thé duoc lua chon chinh x4c tir cac
chat khoi mao quang polyme hoa goc da biét va duoc sur dung. Cac vi du vé
chit khoi mao quang polyme héa gdm c6 1-hydroxyxyclohexyl phenyl keton,
2,2-dimetoxy-2-phenyl axetophenon,
1-(4-isopropylphenyl)-2-hydroxy-Z-metylpropan—l-on,
bis(2,6-dimetoxybenzoy1)-2,4,4-trimetylpentylphosphin oxit,
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2-metyl-1 -[4-(metylthio)phenyl]-2-morpholin-propan- 1-on (Irgacure 907, duoc
san xuit boi BASF Corp.), 2,4,6-trimetylbenzoyl diphenyl phosphin oxit
(Irgacure TPO, duoc san xuét boi BASF Corp.) va
bis(2,4,6-trimetylbenzoyl)phenylphosphin oxit (Irgacure 819, dugc san xuét boi
BASF Corp.). Mic du hai hodc nhidu hon hai chit khoi mao quang polyme hoa
c6 thé duoc str dung 1am hén hop, tdt hon 13 chura 2,4,6-trimetylbenzoyl
diphenyl phosphin oxit.

[0034] Ché pham nhya theo phuong 4n cua sang ché c6 thé con chira chit két
hop silan, chét tao axit quang, chit tao bang, chét chéng bot, chét chbng oxy

héa va tuong tu.

[003 5] Chét két hop silan khong duogc gidi han cu thé mién 1a khong ngan viéc
héa rin ché phdm nhya c6 thé hoa rén duogc bang ti ngoai, va tAt ca cac chét két
hop silan gdm c6 cac chét két hop silan da biét thong thuong va phd bién c6 thé
dugc str dung. Céc vi du vé chit két hop silan gdm c6 tetrametyl silicat,

tetraetyl silicat, mercaptopropyltrimetoxysilan, vinyltriclosilan,
vinyltrietoxysilan, vinyl tris(B-metoxy-etoxy)silan,
B-(3,4-epoxyxyclohexyl)-etyltrimetoxysilan, dimetoxydimetylsilan,
dietoxydimetylsilan, 3-acryloxypropyltrimetoxysilan,
y-glyxidoxypropyltrimetoxysilan, v-glyxidoxypropylmetyldietoxysilan,
y-metacryloxypropyltrimetoxysilan,
N-(B-aminetyl)-y-aminpropyltrimetoxysilan,
N—([3-aminetyl)-y—aminpropyltrimethyldimetoxysilan,
N-phenyl-y-aminpropyltrimetoxysilan, y-clopropyltrimetoxysilan,
y-mercaptopropyltrimetoxysilan, y-aminpropyltrimetoxysilan,
bis-[3-(trietoxysilyl)propyl]tetrasulfua, bis-[3-(trietoxysilyl)propyl]disulfua,
y-trlmetoxys1lylpropyld1metylth10carbarnyl tetrasulfua va
y-trlmetoxysﬂylpropylbenzothlazyl tetrasulfua. Viéc dinh vao thiy tinh c6 thé
duoc diéu chinh hodc cac déc tinh moi dong luc c6 thé dugc cai thién bang céch

su dung chét két hop silan.

[0036] Mubi oni ¢6 cau tric A'B™ co thé dugc st dung lam chét tao ra axit
quang. Cac vi du vé chét tao ra axit quang gbém cé cac mudi sulfoni nhu 1a
UVACURE1590 (duoc san xuét béi DAICEL CYTEC Co., Ltd.), CPI-100P va
110P (duogc san xuét boi San-Apro Ltd.), va iodonium salts nhur 1a IRGACURE
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250 (dugc san xuat boi BASF Corp.), WPI-113 (dugc san xuat béi Wako Pure
Chemical Industries, Ltd.) va Rp-2074 (dugc san xuét bai Rhodia Japan Corp.).

[0037] (Soi quang hoc)

FIG.1 12 hinh mit cit so luge thé hién mot vi du vé soi quang hoc theo
mot phuong 4n sang ché. Soi quang hoc 1 chira: phuong tién truyén dan quang
hoc 13 chua 18i 11 va vé 12; va 16p nhua boc 16 chira 16p nhua tha nhat 14
duge bd tri & ngoai vi phuong tién truyén din quang hoc 13 va 16p nhya thir hai
15.

[0038] V6 12 bao quanh 16i 11. L8i 11 va vo 12 cht yéu chira thiy tinh nhu 1a
thiy tinh thach anh, vi du, silic oxit dugc thém germani co thé dugc st dung
cho 151 11, va silic oxit nguyén chét hodc silic oxit dugce thém florua co thé

duoc st dung cho vo 12.

[0039] Trén FIG.1, vi dy, duong kinh ngoai (D2) cua phuong tién truyén dan
quang hoc 13 13 khoang 125 um. Duong kinh (D1) cua 161 11 cAu tao phu’ong
tién truyen dan quang hoc 13 1a khoang 7 dén 15 pm. Lép nhua boc 16 ¢ chu
trac gdm it nhét hai 16p c6 16p nhua thir nhét 14 va 16p nhya tht hai 15. Tong
d6 day 16p nhua boc 16 thuong khoang 60 um, va do day 16p nhua tht nhét 14
va 16p nhya thr hai 15 gan nhu gidng nhau va Jan luot 12 20 dén 40 um, . Vi dy,
do day cua 16p nhya thir nhit 14 co6 thé 12 35 pm va do day cta 16p nhya thir hai
15 ¢6 thé 1a 25 um.

[0040] Mddun Young cua 16p nhya thi nhét cé thé 1a 1,0 MPa hodc nho hon &
23°C xét trén khia canh suy giam truyén dan do gidm vi udn cong. Mddun
Young cua 16p nhya thir hai ¢6 thé 1a 500 dén 2500 MPa ¢ 23°C. Khi modun
Young cta 16p nhua tht hai la bang hozc 1én hon 500 MPa, kha néng chiu ap
sudt mat bén dé dang dugc cai thién, va khi la b:Elng hodc nho hon 2500 MPa,
viéc hu hong hiém khi xay ra tai thoi diém thdo m& 16p boc do 6 do gian dit
trung binh, va vugt trdi trong tinh thdo mé& 16p boc.

[0041] Lép nhua tht nhat 14 va 16p nhya thit hai 15 ¢6 thé duoc tao ra bang
cach héa rén ché phém nhua c6 thé héa rin dugc bang tir ngoai chira uretan
(met)acrylat oligome, monome va chéit khoi mao quang polyme hda. Uretan
(met)acrylat oligome, monome va chat khoi mao quang polyme hoéa coé thé

duoc lua chon chinh xéc tir cac chét & trén.
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[0042] Ché phim nhya c6 thé hoa rin dugc biang tir ngoai theo phuwong an cia
séng ché c6 thé duoc st dung vao 16p nhua thir hai. Khi E1(30) clua ché pham
nhua cho 16p nhya thir hai la nam trong khoang 47 dén 61, su nap dién trén bé
mit soi quang hoc duoc ngén chén va su xuét hién quén bat thuong dugc giam.
E1(30) cua ché pham nhua t6t hon 1a 51 dén 61, va tbt nhat 12 53 dén 61 xét trén
khia canh ngin chin sy nap dién trén bé mit sgi quang hoc va giam sy xuét

hién quén bt thuong.

[0043] Ché phim nhya c6 thé héa rén duogc bang tir ngoai theo phuong an cua
sang ché c6 thé duoc sir dung cho 16p nhua thir nhét. Tuy nhién, ché phdm nhya
cho 16p nhya thir nhét c6 ché pham khéc véi ché pham nhya cho 16p nhua thu
hai.

Vi du thwe hién sang ché

[0044] Sang ché s& dugec mo ta cu thé hon sau day bang cach thé hién céc két
quéa danh gia sir dung céc vi du va cac vi du so sanh theo sang ché. Sang ché

khéng bi gi6i han ¢ cac vi du nay.
[0045] (Uretan acrylat oligome)

Polypropylen glycol c6 trong lugng phan tir 4000 dugc str dung lam
polyol, isophoron diisoxyanat dugc st dung lam polyisoxyanat, 2-hydroxyetyl
acrylat dugc st dung lam (met)acrylat chira nhom hydroxyl, va dibutyltin

diaxetat dugc stir dung lam chét xuc tac.

Polyol, polyisoxyanat va (met)acrylat chita nhém hydroxyl dugc dua
vao sao cho ty & mol ctia cac nhém OH cta polyol:cac nhém NCO cua
polyisoxyanat:cac nhém OH cua (met)acrylat chira nhém hydroxyl la 2:3: 2.1,
va chét xudc tac dugc thém vao 200 ppm tinh theo tdng lugng oligome dé tao ra

uretan acrylat oligome A.

[0046] Polypropylen glycol co trong luong phan tir 1000 duge sir dung lam
polyol, isophoronisophoron diisoxyanat dugc su dung lam polyisoxyanat,
2-hydroxyethyl acrylat dugc sir dung ]am (met)acrylat chira nhém hydroxyl, va

dibutyltin dilaurat dugc st dung Jam chét xtc tac.

Polyol, polyisoxyanat va (met)acrylat chira nhom hydroxyl duoc dua
vao sao cho ty sb mol cua ciac nhém OH cua polyol:cac nhém NCO cua
polyisoxyanat:cac nhom OH ctia (met)acrylat chira nhom hydroxyl 1a 1:2:2.1,

10
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va chét xuc tac duge thém vao tai 200 ppm tinh tinh theo tdng luong oligome

dé tao ra uretan acrylat oligome B.
[0047] [Diéu ché ché phdm nhua c6 the héa rén duoc bing tir ngoai]
(Ché phém nhua cho 16p nhya thi nhét)

PAu tién, 60 phan khdi luong uretan acrylat oligome A lam oligome, 12
phén khéi luong isobornyl acrylat, 10 phan khéi lugng N-vinyl caprolactam va
16 phan khdi luong phenoxyetyl acrylat lam monome, va 2 phan khéi luong
Irgacure TPO lam chit khoi mao quang polyme héa dugc trén dé tao ra ché
phdm nhya cho 16p nhua thi nhét.

[0048] (Ché phim nhya cho 16p nhya thir hai)

Céc ché phdm nhya cho céc 16p nhya thu hai co céc ché phém (phan
khéi luong) duoc thé hién trén Bang 1 va 2 dugc tao ra, mot céch 1an luot. Trén
cac bang, "Viscoat #700" 1 tén thuong mai cla bisphenol A EO cong diacrylat
duoc san xuit béi Osaka Organic Chemical Industry Ltd.

[0049] (Tham sd phan cuc)

Thuéc nhudm betain ¢6 céu tric dugc thé hién bing cong thire (1) dugc
hoa tan trong ché pham nhya cho 16p nhya thit hai v6i ndéng d6 10 mol/L, va
chidu dai bude séng hap thy 16n nhét Amax ctia pho hép thu nam trong khoang
450 dén 950 nm dugc do bing cach sir dung quang phd ké str dung anh séng
nhin thay tr ngoai "UV-1800" dugc san xuét boi SHIMADZU
CORPORATION. Sau d6, Er(30) dugc tinh tir Amax va biéu thirc sau. Cac két

qua dugc thé hién trén cac bang 1 va 2.
E1(30) = 28591/Amax [nm]
[0050] [Diéu ché soi quang hoc 10]

Lép nhua boc 16 dugc hinh thanh tai ngoai vi cua phuong tién truyén
dan quang hoc 13 gdm c6 181 va vo va cé dudng kinh ngoai 125 pm sir dung
ché phdm nhya & trén cho cac l6p nhya thtr nhat va ché pham nhya cho 16p
nhua tha hai ¢6 ché pham dugc thé hién trén bang 1 ho#ic 2 dé tao ra soi quang
hoc 10, va s¢i quang hoc dugc quan quanh 161 quén. D9 day 16p nhya thi nhét
14 dugc didu chinh thanh ¢& 35 um va do day ctia 16p nhua thir hai 15 dugc
diéu chinh thanh c& 25 pm.

11
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[0051] [Panh gia s¢i quang hoc 10]

Céc thir nghiém danh gia sau dugc thuc hién trén céc soi quang hoc

dugc tao ra. Cac két qua duoc thé hién trén cac bang 1 va 2.
[0052] (P4nh gia luong dién nap)

Soi quang hoc dugc quén lai tai van tdc tuyén tinh 1000 m/phut, va
luong soi quang hoc dugc nap dién tryc tiép sau khi quén lai dugc do bang cach
stt dung thiét bi do dién tinh "FMX-003" dugc san xuht béi SIMCO JAPAN
Inc. Khoang cach giita soi quang hoc va thiét bi do duoc thiét 1ap 12 25 mm. Soi
quang hoc c6 gid tri tuyét dbi cta luong dién nap nho hon 0,5 kV dugc danh gia
la"A", soi quang hoc c6 gia tri 0,5 dén 1,5 kV duoc danh gia 1a "B", soi quang
hoc c6 gié tri 16n hon 1,5 kV dugc danh gid la "C", va sgi quang hoc co gia tri
tuyét ddi cua luong dién nap la béng hoic nhé hon 1,5 kV ¢o thé chép nhan

duoc.
[0053] (Tén s xuét hién quén bét thudng)

500 km soi quang hoc duoc quén lai (50km x 10 15i quén) tai van tbe
tuyen tinh 1000 m/phut, va suy giam truyén dan theo chiéu doc ctia timg 151
quan dugc danh gia bang cach st dung OTDR (may do phan xa mién thoi gian
quang). Viéc do chiéu dai séng dugc thiét 1ap 1a 1550nm. Soi quang hoc co
bang hodc nhd hon 2 didm ma cac diém gian doan vuot qua 0,05 dB (tin sb
xut hién quan bat thuong)/500 km dugce danh gia 1a "A", soi quang hoc ¢c6 3
dén 5 didm/500 km duoc dénh gia 1a "B", soi quang hoc ¢ bang hogc 16n hon
6 diém/500 km dugc danh gia 12 "C", va soi quang hoc ¢o tAn sb xuat hién quin
bét thuong 13 bang hodc nho hon 5 diém/500 km dugc xac dinh c6 thé chip

nhéan dugc.

12

12/16



47406

13/16
[0054] [Bang 1]
Vidu 123|456 |7]38
Uretan acrylat oligome B 60 | 60 | 60 | 60 | 60 | 60 | 60 | 40
Isobornyl acrylat 141192015 | 15|18 |20 )20
N,N-Dietylacrylamit 1051 4{-1-1-1-/1-
N-Hydroxyetylacrylamit 51 -1-1-1-+-
N-Acryloylmorpholin - -] - -5 -] -]-
Mudi metyl clorua cua L] ]
N,N-dimetylaminpropylacrylamit
Isodexyl acrylat -l - - - - -1 -153
Viscoat #700 1414|1718 |18 |18 |18 | 18
Trimetylolpropan triacrylat - - - - - - -5
Irgacure 184 1|11 111171
Irgacure TPO ry1 1111111
Er (30) 57 | 55|51 |61 |58]|58|50]47
A 0,10,2]0,5(0,110,1]0,1|0,7|1,4
Luong dién ngp (kV) AlA|lA|lA|A|A|B|B
TAn s6 xuAt hién quin bat thudng 0120|0035
(diém/500 km) A|lA|A|A|A|A|B|B
[0055] [Bang 2]
Vi du so sanh 1 2
Uretan acrylat oligome B 30 20
Isobornyl acrylat 20 20
Isodexyl acrylat 10 15
Viscoat #700 14 14
Trimetylolpropan triacrylat 24 29
Irgacure 184 1 1
Irgacure TPO 1 1
Er (30) 45 42
. 1,6 2,0
Luong dién nap (kV) C C
N C 2 8 13
Tén sb xuét hién quan bat thuong (diem/500 km) C C

13
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YEU CAUBAO HQ
1. Ché pham nhya c6 thé héa ran dugc bang tir ngoai cho 16p boc soi quang
hoc, trong d6 tham sd phan cuc Er(30) cua ché phdm nhya 1a tir 47 dén 61,
trong d6 tham sd phan cuc Er(30) duoc xac dinh bang cach hoa tan thubc

nhudm betain cd cAu tric duoc thé hién bang cong thic (1) sau day trong ché

pham nhua, do chiéu dai séng hap thu cuc dai Amax, va tinh theo biéu thirc sau:

Ex(30) = 28591/Amax [nm].

(1)

2. Ché phém nhua cé thé héa rén dugc béng tr ngoai theo diém 1, trong d6
tham sb phan cyc Er(30) la tir 51 dén 61.
3. Ché phdm nhya c6 thé hoa rén dugc bang ti ngoai theo diém 1, trong do ché

phdm nay chira uretan (met)acrylat oligome, monome, va chét khoi mao quang

polyme hoa.

4. Ché pham nhya c6 thé hoa rén dugc bang tir ngoai theo diém 3, trong d6
monome bao gom monome chira nito, va luong monome chira nito' 1a bing

ho#c nho hon 15% khdi luong tinh theo tong luong ché pham nhya.
5. Ché phém nhya c6 thé héa rin dugc bang tir ngoai theo diém 4, trong d6
monome chira nito bao gdbm (met)acrylat chira di vong hodc monome amit dugc
thé bang nito.
6. Soi quang hoc gbm cé:

phuong tién truyén dan quang hoc c6 13i va vo;

16p nhya thir nhét tiép xtic v6i phuong tién truyén dan quang hoc va boc

phuong tién truyén dan quang hoc; va
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16p nhua thit hai boc 16p nhya thir nhét,

trong d6 16p nhya thi hai 12 san phdm duoc héa rén ctia ché pham nhya
¢6 thé héa rén dugc bing tir ngoai theo diém 1.
7. Soi quang hoc theo diém 6, trong d6 tham s6 phan cyc Er(30) 1a tir 51 dén
61.
8. Soi quang hoc theo diém 6, trong d6 ché phdm nhya c6 thé hoa rin duoc
béng tir ngoai bao gbm uretan (met)acrylat oligome, monome, va chét khoi mao
quang polyme hoa.

9. Soi quang hoc theo diém 8, trong do monome bao gom monome chira nito,

va lugng monome chira nito la béng hodc nho hon 15% khdi luong tinh theo
téng luong ché phim nhuya.

10. Soi quang hoc theo didm 9, trong d6 monome chia nito bao gbm

(met)acrylat chira di vong hodc monome amit dugc thé bang nito.
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