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(54) PHUONG PHAP TAO RA CHI TIET QUANG HQC VA HOP PHAN NHUA
DUCC PONG RAN BANG TIA CUC TiM

(57) Sang ché dé cap dén phuong phap tao ra chi tiét quang hoc, ma co it nhat hai nén
quang hoc, trong do it nhat c6 phan chin sang, duoc lién két véi nhau sir dung hop phan
nhua duge dong ran bang tia cyuc tim chira (A) (met)acrylat va (B) chat khoi mao quang
polyme hoa, phuong phéap cu thé bao gdm quy trinh tir bude 1 dén bude 3, chi tiét quang
hoc thu dugc nhd phuong phap nay, va hop phan nhua dugc dong ran bang tia cuc tim
chtra (A) (met)acrylat va (B) chat khoi mao quang polyme hoa. Chi tiét quang hoc dugc
lién két it gay nén hu hai to1 nén quang hoc, va thé hién kha niang san xuat thuan loi va
muc do dong ran va tinh két dinh tuyét voi, vi du, panen cam Ung hodc bg than hién thj c6
nén quang hoc c6 phan chin sang cé thé dugc tao ra nhd phuong phép theo sang ché, va
chi tiét quang hoc thé hién muc do doéng ran cao cua nhya & phﬁn chén sang va do 6n dinh
cao ¢ thé thu dugc nhd phuong phap theo sang ché.
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Linh vue k§ thuat dwge dé cap

Sang ché dé cap dén phuong phap tao ra chi tiét quang hoc, trong d6 nén
quang hoc cé phén chén sang va nén quang hoc khic dugc lién két v6i nhau, va

stt dung hop phin nhya dwgc dong rén bing tia cyc tim trong phuong phap nay.
Tinh trang ky thuit cia sang ché

Trong nhitng nam gin déy, thiét bi hién thi c6 kha ning bao vé dau vao
nhd lién két panen cam tng dén man hién thi cta thiét bi hién thi nhu man hinh
tinh thé 16ng, man hinh plasma, hodc man hinh EL hitu co dugc s dung rong
rdi. Panen cam Ung ndy c6 cau tric, trong d6 cic tAm thiy tinh hodc céc mang
nhua c6 dién cuc trong subt duogc tao nén trén d6 duoc lién két v6i nhau véi khe
méng, va néu can, tm bao vé trong subt bang thily tinh hodc nhwa dugc gin 1én
bé mit cam tng. |

C6 k§ thuat trong d6, tim phu hai 16p dinh nhay 4p duoc sir dung dé gin
tAm thuy tinh hodc mang méng c6 di€n cuc trong subt dugc tao nén trén do vao
tAm bao vé trong sudt bing thiy tinh hodc nhua trong panen cam ung, hoac dé
gén panen cam tmg dén by than hién thi. Tuy nhién, c6 van dé 1a cac bot khi d&
bi tao ra khi tim phu hai 16p dinh nhay 4p dugc st dung. K§ thuét trong d6
chiing dugc lién két voi hop phan nhya dugc dong ran bang tia cuc tim c6 tinh
mém déo di duoc dé cap.dén 1a k§ thuat thay thé tim méng dwoc phu hai 16p
chét dinh.

Trong khi d6, phan chan sing c6 dang dai dugc tao nén & mép ngoai cling
cia tAm bao vé trong sudt dé ning cao do twong phan cua hinh anh hién thi.
Trong trudng hop trong d6 tdm bao vé trong sudt c6 phan chin sang dugc tao
nén trén dé duoc lién két véi hop phr:in nhua duogc dong rin béng tia cuc tim, co
vén d& 1a khong du tia cyc tim di dén viing nhya duge dong ran bang tia cuc tim
trong ving dugc chén séng, ma no twong tng v6i bong cia phan chin sang, boi

vi phan chin sang, va do d6 viéc dong ran nhya trong ving dugc chdn séng la
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khong du. Néu viéc déng rin nhua 1a khong du, céc vAn dé nhu hién thi khong
déu trong hinh anh hién thi gin phan chin sdng xay ra.

V6i ky thuat nang cao dong ran cua nhya trong ving duoc chén sang, tai
lidu sang ché 1 boc 10 k§ thuat, trong d6 peroxit hitu co dugc chira trong nhya
duogc dong rin béng tia cuc tim, va nhua thu dugc nhu vay duoc chiéu bﬁng tia
cuc tim va sau d6 duoc gia nhiét, nhd d6 nhua trong vung dugc chén sang duoc
déng rén. Tuy nhién, qua trinh gia nhiét ndy din dén sy hu hai dén thiét bi hién
thi tinh thé long va loai twong tu. Hon nita, ¢6 van dé 1a hiéu qua thép vi qua
trinh gia nhiét cin khoang 60 phut hodc thoi gian dai hon dé dam bao viéc dong
rin du cia nhya. Ngoai ra, tai liéu sang ché 2 boc 16 k¥ thuat, trong d6 nhya
trong ving dugc chin sang duoc dong rén nho chiéu bing tia cuc tim tir bé mit
phia ngoai cua bé mit tao nén phan chén sang. Tuy nhién, c6 han ché vé k¥ thuat
nay vi doi khi kho chiéu 1én nhua bﬁng tia cyuc tim tir bé mat bén tiy thude vao
hinh dang cta thiét bi hién thi tinh thé 1ong. Ngoai ra, tai liéu sang ché 3 boc 16
k¥ thuét, trong d6 tinh chét tac dong chadm cua nhya dugc dong rin bﬁng tia cuc
tim c6 thé duoc polyme hoa b%mg cation duoc st dung, nhung nhua sau khi
déng rin co tinh mém déo thap.

Danh muc céc tai liéu trich dan
Céc tai liéu sang ché

Tai liéu sang ché 1: JP 4711354 Bl

Tai liéu sang ché 2: JP 2009-186954 A

Tai liéu sang ché 3: JP 2010-248387 A
Ban chét k§ thuit ciia sing ché
Vin d@ cin duoc giai quyét boi sang ché

Muc dich ctia sang ché 1a d&& xuit phuong phap tao ra chi tiét quang hoc
sit dung hop phan nhya dugc dong rén bang tia cuc tim c6 thé tao ra chi tiét
quang hoc nhu panen cdm tng hodc bd than hién thi gay ra it hu hai dén nén
quang hoc, dé san xudt, va tuyét voi vé kha ning dong rdn va tinh két dinh, va
chi tiét quang hoc thé hién mirc do dong rén cao cia nhwa trong phan chén sang

va do on dinh cao.
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Phuong tién giai quyét van dé

Céc tac gia sang ché da tién hanh cac nghién ctru chuyén séu dé giai quyét
c4c van dé néu trén, va két qua la, da tim ra thuc té, nho d6 hoan thién sang ché.
Céc vAn d néu trén dugc giai quyét nho tao ra nén quang hoc c6 phan chén sang
va nén quang hoc khac bdi phuong phép c6 budc cu thé sir dung hop phéan nhua
dugc dong rn b?mg tia cuc tim. No6i cach khac, sang ché dé cap dén cac muc (1)
dén (19) duéi day.

(D

Phuong phép tao ra chi tiét quang hoc bao gbm it nhét nén quang hoc
duoc lién két c6 phn chin sang va it nhat hai nén quang hoc dugc lién két voi
nhau, phuong phép nay bao gom cdc bude xir Iy tir 1 dén 3 dudi day:

Budce 1: tao ra nén quang hoc ¢6 16p san phadm dugc déng ran c6 phan
dugc dong rin c6 mit & phia nén quang hoc trong 16p phu va phan khong duoc
déng rén c6 mat & phia d6i dién véi phia nén quang hoc bang cach phi hop phan
nhya duge déng rin bang tia cuc tim chira (A) (met)acrylat va (B) chét khoi
mao quang polyme hoa 1én it nhét nén quang hoc dé tao nén 16p phu, va chiéu
tia cuc tim Ién 16p phu nay;

Bude 2: lién két nén quang hoc khac hoic phan khong dugc déng rin cua
16p san phadm dugc déng rin cta nén quang hoc khéc thu dugc nho bude 1 d6i
v6i phin khong dugc dong ran cta 16p san phdm duoc dong rin cia nén quang
hoc thu dugc trong budce 1; va

Budc 3: déng rén 16p san phim dugc déng rin nho chiéu tia cuc tim lén
16p san phdm dugc déng ran c6 phan khong duoc dong rén trong nén quang hoc
duoc lién két
qua nén quang hoc c6 phan chin séng.

)

Phuong phép tao ra chi tiét quang hoc theo muc (1) néu trén, trong do liéu
luong tia cuc tim duge chiéu trong budc 1 1a tir 5 dén 200 mJ/cm’.

3)

Phuong phép tao ra chi tiét quang hoc theo muyc (1) hodc (2) néu trén,
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trong d6 khi oxy hoic khi ozon dugc théi 1én trén bé mit cia phia déi dién véi
phia nén quang hoc ctia 16p phu & thoi diém chiéu tia cuc tim trong buoc 1.

“4)

Phuong phép tao ra chi tiét quang hoc theo myc bét ky trong s6 cac muc
tir (1) dén (3) néu trén, trong d6 nén quang hoc it nhat 14 bd than hién thi dugc
Iya chon tir nhém bao gdm nén thuy tinh trong sudt c6 phan chin séng, nén nhya
trong subt c6 phan chiin sang, nén thity tinh c6 phan chén sang va dién cuc trong
subt dugc tao nén trén do, bd hién thi tinh thé long, bd hién thi plasma, va bo
hién thi EL hitu co.

(5)

Phuong phép tao ra chi tiét quang hoc theo muc bét ky trong sd cac muc
tir (1) d&én (4) néu trén, trong d6 mot nén quang hoc 14 nén bao vé c6 phan chin
sang va nén quang hoc khac duoc lién két véi mot tAm nén 13 panen cam tmg
hodc bo than hién thi c6 panen cam tng, va chi tiét quang hoc bao gdm it nhét
hai nén quang hoc dugc lién két v&i nhau 1a panen cam @ng c6 nén bio vé c6
phén chin sang hoac bd than hién thi c6 panen cam Ung, va hodc mét hodc ca
hai trong s6 b& mit dugc bd tri phan chin sang cta nén bao vé co phan chén
sang va bé mit cam ng cua panen cim tng dugc phu bang hop phéan nhua duoc
dong rin bang tia cuc tim trong buéc 1.

(6)

Phuong phap tao ra chi tiét quang hoc theo muc bét ky trong s cac muc
tir (1) dén (4) néu trén, trong d6 nén quang hoc 1a nén quang hoc c6 phan chin
sang va nén quang hoc khéc dugc lién két v&i mot tAm nén 12 bd than hién thi,
va chi tiét quang hoc bao gdm it nhét hai nén quang hoc duoc lién két véi nhau
12 b0 than hién thi c6 nén quang hoc co phén chin sang, va hoac mdt hodc ca hai
trong s& b& mit dwgc b tri phin chin sang ctia nén quang hoc c¢6 phan chin
sang va bé& mat hién thi ctia by than hién thi dugc phii bang hop phan nhya dugc
déng rin bang tia cyuc tim trong buéc 1.

(7)

Phuong phap tao ra chi tiét quang hoc theo muc (6) néu trén, trong d6 nén
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quang hoc c6 phan chin séng 13 nén bao vé dé bao vé man hién thi trong bo than
hién thi hoic panen cam ung, va hodc mot hodc ca hai trong s6 bé mit cua phia
co phén chén séang cua nén bao vé va bé mat tAm nén dbi dién voi bé mit cam
{ing clia panen cam (g hoic bé mit hién thi ciia b than hién thi dugc phu bing
hop phdn nhya dwoc déng rin bing tia cyc tim trong bude 1.

(®)

Phuong phép tao ra chi tiét quang hoc theo myc bét ky trong sb cac muc
tir (1) dén (7) néu trén, trong d6 (A) (met)acrylat it nhét 13 (met)acrylat duoc lya
chon tir nhém bao gdm uretan (met)acrylat, (met)acrylat c6 mach chinh
polyisopren, va monome (met)acrylat.

©)

Phuong phép tao ra chi tiét quang hoc theo muc bét ky trong sd cac muc
tir (1) dén (7) néu trén, trong d6 hop phan nhya dugc déng rin bang tia cuc tim
bao gdm ca hai trong sb:

() it nhit hodc uretan (met)acrylat hodc (met)acrylat c¢6 mach chinh
polyisopren, va

(ii) monome (met)acrylat, nhu (A) (met)acrylat.

(10)

Phuong phép tao ra chi tiét quang hoc theo muc bét ky trong sd cac muc
tir (1) dén (7) néu trén, trong d6 hop phan nhua duge dong rin bang tia cuc tim
bao gbm c4 hai trong s6:

(i) uretan (met)acrylat thu dugc nhd phan ung cua poly C2-C4 alkylen
glycol, diisoxyanat, va hydroxy C2-C4 alkyl (met)acrylat, va

(ii) monome (met)acrylat, nhu (A) (met)acrylat.

(11)

Phuong phap tao ra chi tiét quang hoc theo muc (9) hodc (10) néu trén,
trong d6 khéi lwong phan tir trung binh khéi ctia uretan (met)acrylat 1a tir 7.000
dén 25.000,

(12)

Phwong phép tao ra chi tiét quang hoc theo muc bat ky trong sd cac muc
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tir (1) d&én (11) néu trén, trong d6 hop chit axylphosphin oxit dugc bao gbm la
(B) chét khoi mao quang polyme hoa.

(13)

Phuong phap tao ra chi tiét quang hoc theo muc (12) néu trén, trong do
hop chét axylphosphin oxit it nhat 1 hop chat dugce lwa chon tir nhém bao gém
2,4,6-trimetylbenzoyldiphenylphosphin oxit, 2,4,6-
trimetylbenzoylphenyletoxyphosphin  oxit,  bis(2,4,6-trimetyl ~ benzoyl)-
phenylphosphin oxit, va bis(2,6-dimetoxybenzoyl)-2,4,4-trimetyl-
pentylphosphin oxit.

(14)

Chi tiét quang hoc thu dugc béi phuong phép tao ra chi tiét quang hoc
theo muc bét ky trong s6 cac muc tir (1) dén (13) néu trén.

(15)

Panen cam ung thu dugc bdi phuong phap tao ra chi tiét quang hoc theo
muc (5) néu trén.

(16)

Bb than hién thi thu dugc bdi phuong phép tao ra chi tiét quang hoc theo
muc (6) néu trén.

(17)

Str dung hop phdn nhya dwoc déng rdn bing tia cwc tim chua (A)
(met)acrylat va (B) chét khoi mao quang polyme hoa dé tao ra chi tiét quang hoc
boi phuwong phép tao ra chi tiét quang hoc theo muc bét ky trong sb cac muc tir
(1) dén (12) néu trén.

(18)

St dung hop phan nhwa dugc dong rdn bang tia cuc tim theo muc (17)
néu trén, trong d6 (B) chit khoi mao quang polyme hoéa 1a hop chat
axylphosphin oxit.

(19)

Hop phén nhua dugc dong rin béng tia cuc tim dugc st dung trong

phuong phap tao ra chi tiét quang hoc theo muc bét ky trong s6 cac muc tir (1)
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dén (7) néu trén, hop phén bao gdm (A) (met)acrylat va (B) chét khoi mao
quang polyme hoa.

(20)

Hop phdn nhya dugc déng ran bang tia cuc tim theo muc (19) néu trén,
trong d6 (B) chét khoi mao quang polyme hoa 1a hop chét axylphosphin oxit.
Hiéu qua cia sang ché

Theo sang ché, chi tiét quang hoc dugc lién két gay ra it hu hai dén nén
quang hoc va thé hién kha ning san xuét thun loi va mirc do luu héa va tinh két
dinh tuyét voi, vi dy, panen cam tng hodc b than hién thi c6 nén quang hoc c6
phin chin sang c6 thé thu dugc. Hon nira, chi tiét quang hoc thé hién mirc do
déng rén cao ctia nhwa & phan chén sang va d6 on dinh cao, va khong gay ra vén
& nhu hién thi khong ddu cia hinh anh hién thi gdn phan chén sing c6 thé dugc

tao ra.
MO ta van tat cac hinh vé

Céc hinh vé& tir Fig.1(a) dén Fig.1(c) 1a cic so dd cac budc minh hoa
phuong 4n (phuong 4n thir nhit) ctia phuong phép theo sang ché.

Céc hinh v& tir Fig.2(a) dén Fig.2(c) 13 cic so dd cac buéc minh hoa
phuong 4an khac (phuong an thir hai) cuia phuong phap theo sang ché.

CAc hinh v& tir Fig.3(a) dén Fig.3(c) 1a cic so d6 budc minh hoa cac budc
theo Vi du so sénh 1.

Fig.4 12 hinh v& dang so d6 ctia chi tiét quang hoc thu dugc boi séng ché.
M ta chi tiét sang ché

Thir nhét, phuong phép tao ra chi tiét quang hoc str dung hop phan nhua
duoc dong rin bang tia cuc tim cua sang ché s& duge mo ta.

Trong phuong phép tao ra chi tiét quang hoc clia sang ché, it nhit mot nén
quang hoc trong sb cac nén quang hoc dugc lién két c6 phdn chén sang va it nhat
hai nén quang hoc dugc lién két v6i nhau nhé (budce 1) dén (bude 3) dudi day.

(Budc 1): tao ra nén quang hc_)é c6 16p san phdm dugc déng rin co phan

duoc dong ran (dudi day, duoc goi 1a “phan dugc dong rén cta 16p san phim
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duwoc dong ran” hoic don gian 13 “phdn duoc déng ran”) c6 mit & phia nén
quang hoc (phia bén dudi cua 16p phi) trong 16p phu va phén khong duge dong
rén (du6i day, dugc goi 13 “phan khong duge dong rdn cua 16p san phdm dugc
déng rin” hogc don gian 1a “phin khong dugc dong rén”) ¢ mat & phia doi dién
(phia bén trén cta 16p phu, va noéi chung phia khi quyén) dén phia nén quang
hoc bang cach pht hop phin nhwa dugc déng rin bing tia cuc tim chua (A)
(met)acrylat va (B) chit khoi mao quang polyme hoa ddi voi it nhit mot nén
quang hoc dé tao nén 16p phu, va chiéu 1én 16p phu bang tia cuc tim.

(Budc 2): bude lién két nén quang hoc khéc hodc phén khong dugc dong
rén cua 16p san phdm dugc déng rén cta nén quang hoc khéc thu dugc nho bude
1 dbi voi phan khong dugce déng ran ciia 16p sén phdm dugc déng rén cia nén
quang hoc thu dugc trong budc 1,

(Buc 3): bude dong rén 16p san phim dugc dong ran nho chiéu 16p san
phdm dwoc déng ran c6 phan khong dugc déng rén trong nén quang hoc duoc
lién két bang tia cuc tim thong qua nén quang hoc c6 phan chin séng.

Dudéi déy, cac phwong 4n cu thé ciia phuong phap tao ra chi tiét quang hoc
thong qua budc 1 dén bude 3 clia sang ché s& dugc mo ta bang cach minh hoa
mot trueong hop, trong d6 bo hién thi tinh thé 1éng va nén trong sudt c6 phan
chén sang dugc lién két v6i nhau, dua vao cac hinh vé.

(Phuong an thir nhat)

Céc hinh v& tir Fig.1(a) dén Fig.(c) la cac so dd budc minh hoa phuong 4n
thir nhat cua phuong phap tao ra chi tiét quang hoc st dung hop phén nhya dugc
déng rén bing tia cyc tim theo sang ché.

Phuong 4n thir nhat 12 phuong phap dé thu duoc chi tiét quang hoc (bd
hién thi tinh thé 1ong c6 phin chin sang) bing cach lién két bo hién thi tinh thé
16ng 1 dén nén trong sudt 2 c6 phan chén séng.

B9 hién thi tinh thé 16ng 1 12 bd hién thi tinh thé 16ng dugc chudn bi nho
kém theo vét liéu tinh thé long gitra mot cap nén c¢6 dién cuc duoc tao nén trén
do6 va sau do lép dat mot cap nén véi tAm phén cuc, mach dan dong, cap dua vao

tin hiéu, va bo chi€u séng nguoc.
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Nén trong subt 2 c6 phan chin séng 1a nén trong subt duoc chuin bj bing
cach tao nén phin chin séng 4 cua dang khung den trén bé mat bé mat lién két
ctia nén trong sudt 3 nhu tAm thuy tinh, tdm polymetyl metacrylat (PMMA), tAm
polycacbonat (PC), hodc tdm alicyclic polyolefin polyme (COP).

& day, phan chin sang 4 dugc tao nén bodi bang dinh, phu 16p phu, in,
hodc tuong tu.

(Budce 1)

Tht nhét, nhu dugc minh hoa trén Fig.1(a), hop phﬁn nhua dugc dong rin
bing tia cuc tim chira (A) (met)acrylat va (B) chét khoi mao quang polyme hoa
14n luot dugc phit 1én bé mit hién thi ctia bd hién thi tinh thé 1ong 1 va bé mt c6
phin chén séang dugc tao nén trén d6 cia nén trong sudt 2. Pdi véi phuong phép
phu, phuong phép sit dung may phu thing, may pht lin, hoic may phu quay,
hodc phuong phap in ludi dugc 14y 1am vi du. O day, cdc hop phén nhya dugc
déng rin bang tia cuc tim dugc phu trén bé mit cia bd hién thi tinh thé long 1
va bé mit ctia nén trong sudt 2 c6 phan chin séng c6 thé giéng nhau, hoic cac
hop phén nhua dugc dong rin béng tia cuc tim khac nhau c6 thé dugc sir dung.
N6i chung tdt hon 14 cac hop phan nhya dugc dong rin bang tia cuc tim dugc st
dung cho ca hai mit 1a gidng nhau.

D6 day mang moéng ciia san phim dugc dong rdn ctia mdi trong sd cac
nhya duge dong rén bing tia cuc tim dugc diu chinh sao cho 16p san pham
dugc déng rén cia nhya 7 sau khi lién két 1a tir 50 dén 500 pm, tot hon 1a tir 50
dén 350 pm, va tbt hon nita Ia tir 100 dén 350 um. O day, do day mang méng
ctia 16p san phdm duge dong rin cia nhua dugc dong rin bang tia cuc tim c6
mit trén bé mit cia nén trong sudt 2 ¢6 phan chén séng 13, mic du né tiy phu
thudc vao do day mang mong, ndi chung tét hon 1a gidng nhu hozc day hon do
day mang mong cua 16p san phédm dugc dong ran ctia nhya duoc dong rin bang
tia cuc tim c6 mat trén b& mit cta bd hién thi tinh thé long 1, 1y do dbi véi diéu
nay 13 han ché sy rui ro vé déng rin thdp bang cach tdi thiéu hoa phan khong
dwoc dong ran ngay ca sau khi viéc chiéu tia cuc tim trong budc 3 dugc md ta

dudi day.

-10-
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L&p san phim duogc déng rén 6 co phan dugc dong ran (khong dugc minh
hoa trén hinh v&) c6 mit & phia bén dudi (phia bo hién thi tinh thé 16ng hodc
phia nén trong sudt khi nhin tir hop phin nhya dugc déng ran bang tia cuc tim)
cta 16p phu va phan khong dugc dong ran (khong duoc minh hoa trén hinh v&)
c6 mit & phia bén trén (phia déi dién v6i phia bo hién thi tinh thé 16ng hodc phia
dbi dién vo6i phia nén trong sudt) (phia khi quyén khi dugc thyc hién trong
khong khi) cia 16p phu thu dugc nho chiéu 16p hop phan nhya dugc dong rén
bﬁng tia cuc tim 5 sau khi phu béng tia cuc tim 8. Viéc chiéu luong tia cuc tim &
thoi diém nay tdt hon 1a tir 5 dén 200 mJ/em?, va dic biét tt hon 1a tir 10 dén
100 mJ/cm?®. Néu luong chiéu quéa nhd, mic do dong rin khoéng dd ctia nhya
trong vung duoc chiin sang chi tiét quang hoc dugc lién két cudi cung dugc lién
quan, va néu lugng chiéu 1a qua 16n, phan khong dugc dong ran tré nén nhd va
do d6 15i lién két gifra bo hién thi tinh thé long 1 va nén trong sudt 2 ¢6 phan
chén sang duoc lién quan. Lién quan dén ngudn sang dugc sir dung trong viée
chiéu tia cuc tim tir tia cuc tim dén gén tia cuc tim, bat ky loai nguén sang co thé
duoc st dung néu ngudn séng 1a dén phét ra chum séng ciia tir tia cyc tim dén
gln tia cuc tim. Céc vi du ctia nd bao gdm dén thily ngén 4p suét thap, deén thiy
ngan ap suit cao, hodc dén thily ngan ap sudt siéu cao, dén halogen kim loai, dén
xenon (xung), va den khong dién cuc.

Trong ban mo ta nay, thudt nglt “khong dugc déng ran” thé hién trang thai
ma viéc dong rin déu khong duoc cai thién hodc dugc cai thién thép, va do do
hop phén nhua cé do léng & muc giéng nhu do long & thoi diém phu va c6 thé
dugc tiy sach bang dung moi.

Trong Bude 1, viéc chiéu tia cyc tim tét hon 13 dwgc thuc hign tir bé mit
phia trén (phia d6i dién v6i phia bo hién thi tinh thé 16ng hoc phia doi dién v6i
phia nén trong subt khi nhin tir hop phan nhya dugc dong rin bang tia cuc tim)
(n6i chung 14 bé mit phia khi quyén) cia 16p phu n6i chung trong khong khi.
Ngoai ra, viéc chiéu tia cuc tim c6 thé dugc thuc hién trong khi phun khi chéng
dong rén 1én bé mat dudi cia 16p phu sau khi giai téa. Phia d6i dién véi phia bo

hién thi tinh thé 16ng hogc phia ddi dién v6i phia nén trong subt tr& thanh phia
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khi quyén trong trudng hop trong d6 hop phan nhua dugc dong rin trong khong
khi.

O thoi diém chiéu tia cuc tim, trang thai va d0 day mang mong cia phan
khong duge déng rén c6 thé dugc diéu chinh bing céch thoi khi oxy hodc khi
ozon lén trén bé mit cia 16p nhya dwoc dong ran bang tia cuc tim (16p pht).

N6i cach khéc, trang thai khong duogc déng ran cua bé mit cia 16p pht c6
thé duoc dam bao hodc do diy mang mong clia phan khong duge dong rén c6
thé duoc 1am day vi khi oxy han ché su dong rin cua hop phﬁn nhua dugc dong
rén bing tia cuc tim xéy ra trén bé mit ctia 16p phu bang cach thdi khi oxy hodc
khi ozon ngay sau do.

(Budc 2)

Tiép theo, bd hién thi tinh thé 16ng 1 va nén trong sudt 2 ¢c6 phan chén
sang dugc lién két v6i nhau nhu duge minh hoa trén Fig.1(b) & dang céc phan
khong dugc dong ran d6i mat v4i nhau. Viée lién két co6 thé duoc thuc hién trong
khong khi hodc trong chin khong.

O day, s& 1a thich hop dé thuc hién lién két trong chan khong dé ngin
ngira cac bong khi tao ra & thoi diém lién két.

Nhu néu trén, viéc nang cao v& luc két dinh c6 thé duoc mong doi néu san
phim dugc dong rin cta nhua duge dong rin bang tia cuc tim c6 phan dugc
dong rén va phan khong duoc dong rén dbi v6i mdi trong sb bd hién thi tinh thé
1ong va nén trong sudt dugc chudn bi, va sau do céc san phdm dugc déng rin
duoc lién két v6i nhau.

(Budc 3)

Tiép theo, nhu dugc minh hoa trén Fig.1(c), 16p hop phén nhua dugc
déng ran bang tia cuc tim (16p pht) dugc dong rén nho chiéu chi tiét quang hoc
thu dugc bing cach lién két nén trong subt 2 va bd hién thi tinh thé 16ng 1 voi
nhau vi tia cyc tim 8 tir phia cua nén trong sudt 2 c6 phan chén sang.

Viéc chiéu luong tia cuc tim t5t hon 14 tir 100 dén 4.000 mJ/cm?, va dic
biét t6t hon 1a tir 200 dén 3.000 mJ/cm’. Lién quan dén ngudn sang dugc st

dung cho viéc déng rdn nhd chi€u chim sang tir tia curc tim dén gén tia cyc tim,
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bat ky loai ngudn sang nao ciling c6 thé dugc sir dung néu ngudn sang la dén
phét ra chum séng tir tia cye tim dén gan tia cuc tim. Céc vi dy ciia n6 bao gbm
den thuy ngén 4p suit thip, dén thiy ngan 4p sudt cao, hoic dén thuy ngan 4p
suét siéu cao, dén halogen kim loai, dén xenon (xung), va den khong dién cuc.

Theo cach ndy, chi tiét quang hoc dugc minh hoa trén Fig.4 c6 thé thu
duoc.

(Phuong an thtr hai)

Céc hinh v& tir Fig.2(a) dén Fig.2(c) 1a cac so dd buéc minh hoa phuong
an thtr hai cia phuong phép tao ra chi tiét quang hoc st dung hop phan nhya
duqcdéngrénbéngtklcuctﬁntheoséngché

Trong khi 6, cac s6 chi din gidng nhau trong céc hinh v& dé cap dén cac
thanh phan nhu nhau nhu cac thanh phin ciu thanh trong phwong 4n thir nhét
néu trén, va phan giai thich cua n6 s& khong dugc lap lai & day.

(Budc 1)

Thtr nhét, nhu dugc minh hoa trén Fig.2(a), hop phén nhua dugc dong rin
bang tia cuc tim chira (A) (met)acrylat va (B) chét khoi mao quang polyme hoa
duoc pha trén bé mat ctia bo hién thi tinh thé long 1. Dudi day, 16p san pham
dugc dong rén 6 ¢6 phan dugc dong rén c6 mit & phia bén dudi (phia nén trong
subt khi nhin tir hop phan nhua dugc dong ran bang tia cuc tim) cta 16p phu va
phan khong duogc dong rin c6 mit & phia bén trén (phia dbi dién voi phia nén
trong subt) ctia 16p phit thu dugc nhd chiéu 16p hop phan nhya dugc dong ran
bang tia cuc tim 5 vdi tia cuc tim 8.

(Budc 2)

Tiép theo, nhu duoc minh hoa trén Fig.2(b), bd hién thi tinh thé long 1 va
nén trong sudt 2 dugc lién két véi nhau & dang ma phan khong dugc dong rin
ctia 16p san pham dugc dong rén 6 nho do thu duoc va bé mit dugc bd tri phin
chéin sang trén nén trong sudt 2 c6 phan chin sang dbi mat v6i nhau. Lién két ¢6
thé duogc thuc hién trong khong khi hodc trong chan khong.

(Budc 3)

Tiép theo, nhu dugc minh hoa trén Fig.2(c), 16p san phém dugc dong rin
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6 c6 phan khong duge dong rén cia hop phan nhya duoc dong rin bang tia cuc
tim dwgc dong rén nhd chiéu chi tiét quang hoc thu dugce bing céach lién két nén
trong sudt 2 va bd hién thi tinh thé 16ng 1 v6i nhau véi tia cyc tim 8 tir phia clia
nén trong subt 2 c6 phén chén sang.

Theo cach nay, chi tiét quang hoc dwgc minh hoa trén Fig.4 c6 thé thu
duoc.

(Phuong 4n thir ba)

Chi tiét quang hoc ciia sang ché c6 thé duoc tao ra theo phuong 4n thir ba
dwoc didu chinh nhu sau cing v6i phuong an thir nhit va phuong én thir hai.

(Budc 1)

Thir nhét, hop phﬁn nhua dugc dong rin bang tia cuc tim dugc phu trén
bé mat c6 phan chin sang 4 dugc tao nén trén d6 trén nén trong sudt 2 ¢6 phan
chén séng, va sau d6 16p phu (16p hop phan nhya dugc dong rin bing tia cuc
tim 5) thu dugc nhu vay dugc chiéu bang tia cuc tim 8, nho d6 thu dugc 16p san
pham dugc déng rén 6 c6 phan dugc dong rin c6 mdt & phia bén dudi (phia nén
trong sudt khi nhin tir hop phan nhya dugc déng ran bang tia cuc tim) cta 16p
phu va phan khong duge dong rin c6 mit & phia bén trén (phia d6i dién véi phia
nén trong subt) cta 16p phu.

(Budc 2)

Tiép theo, bd hién thi tinh thé 1ong 1 va nén trong sudt 2 c6 phan chin
sang dugc lién két véi nhau & dang ma phan khéng dugc dong rin cta 16p san
phém dugc déng rén nho d6 thu duge va bé mit cta bd hién thi tinh thé long 1
d6i mat v6i nhau. Lién két c6 thé duogc thuc hién trong khong khi hodc trong
chan khong.

(Budc 3)

Tiép theo, 16p san pham dugc dong rén 6 c6 phan khong dugc dong rén
ctia hop phan nhya dugc dong rin bang tia cuc tim dugc dong rin nho chiéu chi
tiét quang hoc thu duge bang cach lién két nén trong sudt 2 va bo hién thi tinh
thé 1ong 1 v6i nhau véi tia cuc tim 8 tir phia cla nén trong subt 2 c6 phan chén

sang.
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Theo cach nay, chi tiét quang hoc dugc minh hoa trén Fig.4 co thé thu
duoc.

MBJi trong sb cac phurong 4n néu trén la phuong an dwgc giai thich mot vai
phuong an cua phuong phép tao ra chi tiét quang hoc ctia sang ché dya vao vi du
nén quang hoc cu thé. Mi trong sb cac phuong 4n dugc gidi thich st dung bd
hién thi tinh thé 16ng va nén trong sudt c6 phan chén sang. Trong phuong phap
tao ra cua sang ché, tuy nhién, cac loai thanh phé.n khic nhau dugc mé ta dudi
day co6 thé dugc st dung nhu nén quang hoc thay vi bo hién thi tinh thé long, va
céc loai thanh phan khac nhau duge md ta dudi day co thé cling duoc st dung
nhu nén quang hoc thay vi nén trong sudt.

Khong chi vdy, véi nén quang hoc nhu b hién thi tinh thé 1ong va nén
trong sudt, nén quang hoc, trong d6 16p nén quang hoc khac (vi du, mang mong
dugc lien két st dung 16p san phim dugc dong rén cta hop phéan nhua dugc
déng ran bang tia cuc tim hogc 16p nén quang hoc khéac) dugc ddt mong thém
dén cac nén khac nhau nay, c6 thé dugc st dung.

Hon nita, tAt ca phuong phap phti ctia hop phan nhya dugc déng rén bing
tia cuc tim, d0 day mang moéng cua san phém dugc dong rin cta nhya, lugng
chiéu va ngudn sang & thoi diém chiéu tia cuc tim, va phuong phép diéu chinh
d6 day mang mong cua phin khong dugc dong ran bing cach thdi khi oxy hoic
khi ozon 1én trén bé mit cua 16p nhua duge dong rin béng tia cuc tim, ma né
dwgc mo ta trong mot phin cia phuong 4n thi nhat, khong chi duoc ap dung
cho c4c phuong 4n néu trén nhung c6 thé cling dwoc 4p dung cho phuong phép
tao ra bat ky duoc bao gdm trong sang ché.

Céc khia canh cu thé chi tiét quang hoc, bao gém bd hién thi tinh thé léng,
¢6 kha ning duoc tao ra bdi tir phwong 4n thir nhit dén phuong 4n thit ba néu
trén dugc trinh bay dudi day.

(i) khia canh trong d6 nén quang hoc ¢6 phin chin sang it nhat 1a nén
quang hoc dugc lya chon tir nhém bao gdm nén thiy tinh trong sudt c6 phan
chén sang, nén nhua trong sudt c6 phan chin sang, va nén thiy tinh c6 phan

chan sang va dién cyc trong suot dugc tao nén trén do, nén quang hoc khac dugc
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lién két téi d6 it nhét 12 bd than hién thi duoc lya chon tir nhém bao gdm b¢ hién
thi tinh thé 16ng, bd hién thi plasma, va bd hién thi EL hitu co, va chi tiét quang
hoc d& thu dugce 12 b than hién thi ¢6 nén quang hoc c6 phan chin sang.

(ii) khia canh trong d6 mot nén quang hoc 1a nén bao vé co phan chén
séng va nén quang hoc khac duogc lién két téi d6 12 panen cdm g hodc bg than
hién thi c6 panen cam {ng, va chi tiét quang hoc bao gdm it nhét hai nén quang
hoc dugc lién két v6i nhau 13 panen cam Ung c6 nén béo vé c6 phan chin sang
hodc bd than hién thi c6 panen cam Ung.

Trong trudng hgp nay, hodc mot hodc ca hai trong s6 bé mat duge bd tri
phin chén sang cta nén bao vé co phan chén sang va bé mit cam Ung cla panen
cam ﬁng t6t hon 1a duoc phii bang hop phén nhua dugc déng rin bing tia cuc
tim trong bude 1.

(iii) khia canh trong 6 mdt nén quang hoc 1a nén quang hoc ¢6 phan chén
sang va nén quang hoc khac duoc lién két t6i d6 13 bo than hién thi, va chi tiét
quang hoc bao gdm it nhit hai nén quang hoc dugce lién két v6i nhau 13 bo than
hién thi c6 nén quang hoc c6 phéan chén sang.

Trong trudng hop ndy, hodic mot hodc ca hai trong s6 bé mit cla phia
duge bd tri phin chén sang cla nén quang hoc ¢ phén chin sang hoic bé mit
hién thi ctia b than hién thi tt hon 1a dugc pht bing hop phan nhya dugc dong
rén bang tia cyc tim trong budc 1.

Cac vi du cu thé cta nén quang hoc ¢6 phén chén séng c6 thé bao gdm
tdm bao vé dbi voi man hién thi 6 phin chén sing ho#ic panen cam tng dugc bb
tri nén béo vé c6 phin chén séng.

Bé mit cta phia duge b tri phan chin sang cla nén quang hoc ¢6 phan
chén sang 13, vi du, bé& mit cia phia duge b tri phén chén sang cia tAm bao vé
trong truong hop trong doé nén quang hoc cé phin chin sang 1a tAm bao vé ding
cho man hién thi c6 phan chén sdng. Ngoai ra, bé mit ctia phia duge b tri phan
chin sang cta nén quang hoc cb phin chén sing nghia 13 tAm nén bé mit cla
panen cam Ung dbi dién v6i bé mit cam tng cla panen cam ung vi bé& mit ¢o

phin chin sang cia nén bao vé c6 phan chan sing dugc lién ket vGi be mét cam
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{ng clia panen cam (mg trong truong hop trong d6 nén quang hoc c6 phén chin
sang la panen cam g ¢0 nén bao vé c6 phan chén sang.

Phin chén sang cla nén quang hoc ¢ phan chén sang co thé & vi tri bét
ky cua nén quang hoc, nhung noi chung dugc chuén bi & dang khung trén mat
bao cia nén quang hoc c6 dang phing hodc dang tAm trong subt. DO rng clia n6
vio khoang tir 0,5 dén 10mm, t6t hon 14 vao khoang tir 1 dén 8mm, va tot hon
nita 1a vao khoang tir 2 dén 8Smm.

Tiép theo, hop phan nhya dugc dong rén bang tia cuc tim cla sing ché s&
dugc mo ta.

Hop phén nhya dugc dong rin bing tia cyc tim cla sang ché chira (A)
(met)acrylat va (B) chét khoi mao quang polyme hoa. Ngoai ra, cac thanh phan
khac c6 kha nang dugc bb sung vao hgp phan nhya dugc déng rén bang tia cuc
tim dugc st dung cho quang hoc cb thé dugc chira nhu thanh phén tuy y.

Trong khi do, cum tir “c6 kha nang duoc bd sung vao hop phan nhya dugc
doéng rén bang tia cuc tim dugc st dung cho quang hoc” nghia la chit phuy gia
lam suy giam tinh trong subt clia san pham dugc dong rén t6i mitc ma san phdm
dwoc dong ran khong thé duoc st dung cho quang hoc khdng dugc chura.

Heé sb truyén trung binh wu tién cia tAm it nhat 12 90% & 4nh sang c6 budc
song tir 400 dén 800nm khi tAm cua san phim dugc déng rén c6 do day 200pm
sau khi dong rén dugc chuén bi st dung hop phan nhya dugc dong rdn bang tia
cuc tim dugce stir dung trong sang ché.

Ti 1& hop phan cua hop phan nhya dugc dong ran bang tia cyc tim © chd
(A) (met)acrylat la tir 25 dén 90% theo trong luong va (B) chét khoi mao quang
polyme hoa 1a tir 0,2 dén 5% theo trong luong d6i voi tong lugng cta hop phan
nhua dugc dong rin bang tia cuc tim, va con lai 1a cac thanh phan khéc.

Trong hop phan nhya dugc dong rdn bang tia cyc tim cla sang ché, néi
chung bat ky chit khoi mao quang polyme hoa dugc sir dung nio ciing co thé
dugc st dung la B) chit khoi mao quang polyme hoa. Trong s chung,
axylphosphin oxit c6 thé dugc lay 1am vi du nhu chét khoi mao sy tring hop uu

tién. Lop san phdm dugc dong rén c6 ca hai trong s6 phan dugc dong rin va
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phin khong dugc déng ran c6 thé duoc tao nén tét hon néu axylphosphin oxit
duoc st dung.

(A) (mef)acrylat trong hop phan nhya dwoc dong rén bing tia cuc tim cua
séng ché khong duoc gidi han cu thé, nhung bét ky mét dugce lya chon tir nhém
bao gdm uretan (met)acrylat, (met)acrylat c6 mach chinh polyisopren, va
monome (met)acrylat tdt hon 1a dugc st dung. Khia canh dugc wu tién hon 1a &
chd hop phan nhua dugc dong rén bing tia cuc tim cua sang ché chira ca hai
trong sb (i) it nhdt hodc uretan (met)acrylat hoic (met)acrylat c6 mach chinh
polyisopren, va (ii) monome (met)acrylat, nhu (A) (met)acrylat.

Trong khi d6, “(met)acrylat” trong ban mo ta nay nghia 1a hodc mot hodc
ca hai trong s6 metacrylat va acrylat. Twong tur &p dung cho “(met)acrylic axit”
hodc tuong tu.

Uretan (met)acrylat thu dugc nhd phan Ung clia ba trong sd cbn
polyhydric, polyisoxyanat, va (met)acrylat chira nhém hidroxyl.

Céc vi du v& cdn polyhydric bao gdm alkylen glycol c6 tir 1 dén 10 cac
nguyén tt cacbon nhu neopentyl glycol, 3-metyl-1,5-pentanediol, etylen glycol,
propylen glycol, 1,4-butandiol, va 1,6-hexanediol; triol nhu trimetylolpropan va
pentaerytritol; cdn ¢6 phan chinh tudn hoan nhu trixyclodecandimetylol va bis-
[hydroxymetyl]-xyclohexan; va polyexte polyol thu dugc nhd phan (ng cia cac
cdn polyhydric ndy va axit da bazo (vi dy, suxinic axit, phtalic axit,
hexahydrophtalic anhydrit, terephtalic axit, adipic axit, azelaic axit, va
tetrahydrophtalic anhydrit); cdn caprolacton thu dwgc nhd phan ung cia con
polyhydric va e-caprolacton; polycacbonat polyol (vi du, polycacbonat diol thu
dugc nho phan Gng cta 1,6-hexanediol va diphenyl cacbonat); hodc polyete
polyol (vi dy, polyetylen glycol, polypropylen glycol, polytetrametylen glycol,
va etylen oxit dugc diéu chinh bisphenol A). Polypropylen glycol tt hon 1a con
polyhydric tir quan diém tinh tuong thich v6i cdc thanh phan khac (A), va
polypropylen glycol c6 khdi lwong phan tir trung binh khéi 1a 2.000 hodc 16n
hon dic biét tot hon 1a tix quan diém tinh két dinh t&i tAm nén. Gidi han trén cia

khéi luong phén tir trung binh khéi ¢ thoi diém nay khong duoc gi6i han cu thé,
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nhung tt hon 13 10.000 hoc thip hon va t&t hon nita 13 5.000 hodc thap hon.

Cac vi du vé& polyisoxyanat hitu co bao gbm isophoron diisoxyanat,
hexametylen  diisoxyanat, tolylen diisoxyanat, xylen diisoxyanat,
diphenylmetan-4,4°-diisoxyanat, hodc dixyclopentanyl isoxyanat.

Ngoai ra, ddi v&i (met)acrylat chitra nhém hidroxyl, vi du, hydroxyl C2-
C4 alkyl (met)acrylat nhu hydroxyetyl (met)acrylat, hydroxypropyl (met)acrylat,
va hydroxybutyl (met)acrylat; dimetylolxyclohexyl —mono(met)acrylat;
hydroxycaprolacton (met)acrylat; va polyalkylen glycol (met)acrylat duoc gidi
han hydroxy c6 thé dugc sir dung.

Phan Ung dé thu dugc uretan (met)acrylat duge thyc hién, vi dy, bing
cach dudi day. Nghia la, cdn polyhydric va polyisoxyanat hitu co dugc tron sao
cho nhém isoxyanat clia polyisoxyanat hitu co trén 1 nhém hydroxyl tuong
duong cia cdn polyhydric t5t hon 1a tir 1,1 dén 2,0 duong lugng va t5t hon nita
latir 1,1 d¢én 1,5 duong lugng, va sau d6 hdn hop duge phéan ing & t6t hon 13 tur
70 dn 90°C, nhd d6 tdng hop uretan oligome. Do d6, uretan oligome nh¢ do
thu duge va hop chét hydroxy (met)acrylat dugc trén sao cho nhém hydroxyl
cta hop chét hydroxy (met)acrylat trén 1 dwong lugng isoxyanat cua uretan
oligome tét hon 13 tir 1 dén 1,5 duong lugng, va sau d6 hon hop duge phan Gng
tr 70 dén 90°C, nhd d6 thu dugc uretan (met)acrylat cuia san phim mong mubn.

Khéi lwong phan tir trung binh khdi ctia uretan (met)acrylat t6t hon 1a vao
khoang tir 7.000 dén 25.000 va tbt hon nita 13 tir 10.000 dén 20.000. Sy tang 1én
vé& d6 co dugc lién quan néu khéi lwgng phan ti trung binh khéi thap hon 7.000,
va sy suy giam vé kha ning dong rin duoc lién quan néu khéi lugng phan ti
trung binh khdi 16n hon 25.000.

Lién quan dén uretan (met)acrylat trong hop phin nhya dugc dong rin
béng tia cuc tim cla sing ché, loai cua uretan (met)acrylat co thé duoc st dung
don 1¢é, hodc hai hodc nhiéu loai hon cia nd ¢b thé dugc tron & ti 1& thy y va
dugc st dung. Ti 1é trong lugng cua uretan (met)acrylat trong hop phan nhya
dugc dong rin bing tia cyc tim cua sang ché néi chung tir 20 dén 80% theo

trong lugng va tt hon 1a tir 30 dén 70% theo trong lugng.
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(Met)acrylat c6 mach chinh polyisopren la hop chit c6 nhom
(met)acryloyl & d4u cudi hodc chudi bén cua phén tir polyisopren. (Met)acrylat
¢6 mach chinh polyisopren ¢ thé c6 trén thi truong, vi dy, nhu “UC-203” (duoc
<in xubt bsi KURARAY CO., LTD). Khéi lugng phan tir theo s6 luong trung
binh cia (met)acrylat c6 mach chinh polyisopren tét hon 1 tir 10.000 dén
50.000 va tét hon nita 12 vao khoang tir 25.000 dén 45.000 xét vé polystyren.

Ti 1é trong lwong cua (met)acrylat ¢o mach chinh polyisopren trong hop
phan nhya dugc dong rin bing tia cyc tim cua sang ché no6i chung tir 20 dén
80% theo trong luong va &t hon 1a tir 30 dén 70% theo trong lugng.

V&1 monome (met)acrylat, (met)acrylat co mot nhom (met)acryloyl trong
phan tir ¢6 thé duoc sit dung mot cach thich hop.

¢ day, monome (met)acrylat bidu thi (met)acrylat khac véi uretan
(met)acrylat, epoxy (met)acrylat dugc mo ta dudi day, va (met)acrylat co mach
chinh polyisopren.

Céc vi du cu thé vé (met)acrylat c6 mot nhom (met)acryloyl trong phén tir
¢6 thé bao gdm alkyl (met)acrylat co tir 5 dén 20 nguyén tir cacbon nhur isooctyl
(met)acrylat, isoamyl (met)acrylat, lauryl (met)acrylat, isodexyl (met)acrylat,
stearyl (met)acrylat, xetyl (met)acrylat, isomyristyl (met)acrylat, va tridexyl
(met)acrylat; (met)acrylat c¢6 phan chinh tudn hoan nhu benzyl (met)acrylat,
tetrahydrofurfuryl ~ (met)acrylat, acryloylmorpholin,  phenyl glyxidyl
(met)acrylat, trixyclodecan  (met)acrylat, dixyclopentenyl  acrylat,
dixyclopentenyloxyetyl (met)acrylat, isobornyl (met)acrylat, dixyclopentanyl
(met)acrylat, 1-adamantyl acrylat, 2-metyl-2-adamantyl acrylat, 2-etyl-2-
adamantyl acrylat, 1-adamantyl metacrylat, oxit polypropylen duoc diéu chinh
nonylphenyl (met)acrylat, va dixyclopentadienoxyetyl (met)acrylat; alkyl
(met)acrylat co tur 1 dén 5 nguyén t cacbon, ma nd co nhom hydroxyl nhu 2-
hydroxypropyl (met)acrylat va 4-hydroxybutyl (met)acrylat; polyalkylen glycol
(met)acrylat nhu etoxydietylen glycol (met)acrylat, polypropylen glycol
(met)acrylat, va oxit polypropylen dugc didu chinh nonylpheny! (met)acrylat; va
(met)acrylat phosphat nhu etylen oxit dugc diéu chinh dugc phenoxylat hoa
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(met)acrylat phosphat, etylen oxit duoc didu chinh dugc butoxylat hoa
(met)acrylat phosphat, va etylen oxit duoc didu chinh duoc octyloxylat hoa
(met)acrylat phosphat.

V6i (met)acrylat c6 mot nhom (met)acryloyl trong phan tr, trong sb do,
hop chét dwoc lya chon tir nhém bao gbm alkyl (met)acrylat c6 tir 10 dén 20
nguyén tt cacbon, 2-etylhexyl carbitol acrylat, acryloylmorpholin, 4-
hydroxybutyl —(met)acrylat, tetrahydrofurfuryl —(met)acrylat, isostearyl
(met)acrylat, dixyclopentenyloxyetyl (met)acrylat, va oxit polypropylen dugc
diéu chinh nonylphenyl (met)acrylat tot hon 1& dugc st dung. Cu thé 13, hop chét
duoc lua chon tir nhém bao gdm alkyl (met)acrylat c6 tir 10 dén 20 nguyén tir
cacbon, dixyclopentenyloxyetyl (met)acrylat, oxit polypropylen duoc diéu chinh
nonylphenyl (met)acrylat, va tetrahydrofurfuryl (met)acrylat t6t hon 13 duoc sir
dung, alkyl (met)acrylat co6 tir 10 dén 20 nguyén tir cacbon t6t hon nita 1a duoc
stir dung, va lauryl (met) acrylat tét hon nita 1a duoc st dung tir quan diém tinh
mém déo ciia nhua.

Trong khi d6, v6i monome (met)acrylat, it nhit mot trong sb alkyl
(met)acrylat co tir 1 dén 5 nguyén tir cacbon, ma n6 c6 nhom hydroxyl, va
acryloylmorpholin tdt hon 13 dugc sir dung, va acryloylmorpholin dac biét tbt
hon 13 duge st dung tir quan diém nang cao vé tinh két dinh véi thuy tinh.

V6i monome (met)acrylat, ca hai trong sb alkyl (met)acrylat ¢6 tix 10 dén
20 nguyén tir cacbon va alkyl (met)acrylat c6 tur 1 dén 5 nguyén tir cacbon, ma
n6 c¢6 nhém hydroxyl, hoac acryloylmorpholin t6t hon 1a dugc chira, va ci hai
trong sd lauryl (met)acrylat va acryloylmorpholin t6t hon 1a dugc chira.

Hop phin cia séng ché co thé chira monome (met)acrylat da chirc khac
v6i (met)acrylat c6 mot nhém (met)acryloyl trong pham vi ma céc déc tinh cua
sang ché khong bi suy bién.

Céac vi du vé monome (met)acrylat da chirc c6 thé bao gdm (met)acrylat
hai chiic nhu trixyclodecandimetylol di(met)acrylat, dioxan glycol
di(met)acrylat, polypropylen glycol di(met)acrylat, polyfetrametylen glycol
di(met)acrylat, alkylen oxit dugc diéu chinh bisphenol A loai di(met)acrylat,
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caprolacton dugc diéu chinh hydroxypivalic axit neopentyl glycol
di(met)acrylat, va etylen oxit dugc diéu chinh di(met)acrylat phosphat;
(met)acrylat ba chic nhu trimetylol C2-C10 alkan tri(met)acrylat nhu
trimetylolpropan tri(met)acrylat, va trimetyloloctan tri(met)acrylat, trimetylol
C2-C10 alkan polyalkoxy tri(met)acrylat nhu trimetylolpropan polyetoxy
tri(met)acrylat, trimetylolpropan  polypropoxy tri(met)acrylat, va
trimetylolpropan polyetoxy polypropoxy tri(met)acrylat,
tris[(met)acryloyloxyetyl] isoxyanurat, pentaerytritol tri(met)acrylat, va alkylen
oxit dugc diéu chinh trimetylolpropan tri(met)acrylat nhu etylen oxit dugc diéu
chinh trimetylolpropan tri(met)acrylat va propylen oxit dugc didu chinh
trimetylolpropan tri(met)acrylat; va (met)acrylat bdn chtc hodc 16n hon nhu
pentaerytritol ~ polyetoxy tetra(met)acrylat, pentaerytritol  polypropoxy
tetra(met)acrylat, pentaerytritol tetra(met)acrylat, ditrimetylolpropan
tetra(met)acrylat, dipentaerytritol tetra(met)acrylat, dipentaerytritol
penta(met)acrylat, va dipentaerytritol hexa(met)acrylat.

Theo sang ché, (met)acrylat hai chirc t5t hon 1a dugc st dung dé ngan
ngira d6 co déng rén trong truong hop trong d6 (met)acrylat da chirc néu trén
hién duoc str dung.

Lién quan dén cic monome (met)acrylat ndy trong hop phan nhya duoc
dong rin bang tia cuc tim cua sang ché, loai ciia monome (met)acrylat c6 thé
duoc st dung don 1€, hodc hai hodc nhiéu loai hon cua né ¢ thé duoc tron & ti
1é thy y va duoc sir dung. Ti 1€ trong lugng cia monome (met)acrylat trong hop
phdn nhua dugc dong rén bang tia cyc tim cia séng ché néi chung tir 5 dén 70%
theo trong lwong va tdt hon 1a tir 10 dén 50% theo trong luong. Sy suy gidm vé
kha nang dong rin dugc lién quan néu ti 1¢ trong lugng thip hon 5% theo trong
lugng, v su ting 1én vé d6 co dugc lién quan néu ti 1¢ trong lugng 16n hon 70%
theo trong luong.

Theo mdt khia canh, trong d6 hop phin nhya duge déng ran bang tia cuc
tim cua sang ché chira ca hai trong s6 (i) it nhit hodc uretan (met)acrylat hodc

(met)acrylat ¢6 mach chinh polyisopren, va (ii) monome (met)acrylat, téng
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lugng ciia ca (i) va (i) n6i chung tir 25 dén 90% theo trong luogng, tot hon 1a tir
40 dén 90% theo trong lugng, va t5t hon nita 12 tir 40 dén 80% theo trong lugng
déi voi téng luong ciia hop phan nhya.

Trong hop phan nhua dugc dong rén bang tia cuc tim cua sang ché, epoxy
(met)acrylat c6 thé dugc st dung nhu (A) (met)acrylat trong pham vi ma céc déc
tinh cua sang ché khong bi suy bién.

Epoxy (met)acrylat c6 chirc nang lam ting kha nang déng rén, do cimg
ctia san phdm dugce dong rén, hodc tbc dd dong ran. Vi epoxy (met)acrylat, bét
ky epoxy (met)acrylat thu dugc nhd phan tng hop chét epoxy loai glyxidyl ete
v6i (met)acrylic axit c6 thé dugc sir dung.

V6i hop chét epoxy loai glyxidyl ete dé thu dugc epoxy (met)acrylat t6t
hon 1a dugc st dung, diglyxidyl ete ctia bisphenol A hodc san pham cong
alkylen oxit cta nd, diglyxidyl ete ctia bisphenol F hodc san phim cng alkylen
oxit cua n6, diglyxidyl 'ete cua bisphenol dugc hydro héa A hodc san pham cong
alkylen oxit cua no, diglyxidyl ete cua bisphenol dugc hydro héa F hodc san
phidm cong alkylen oxit ciia no, etylen glycol diglyxidyl ete, propylen glycol
diglyxidyl ete, neopentyl glycol diglyxidyl ete, butandiol diglyxidyl ete,
hexanediol diglyxidyl ete, xyclohexandimetanol diglyxidyl ete, polypropylen
glycol diglyxidyl ete, va loai tuong tu c6 thé dugc 14y 1am vi du.

Epoxy (met)acrylat thu dugc nhd phan Ung cic hop chat epoxy loai
glyxidyl ete ndy voi (met)acrylic axit dudi cac diéu kién sau.

Hop chét epoxy loai glyxidyl ete va (met)acrylic axit dugc phan ung & ti
1é tir 0,9 dén 1,5mol t6t hon nita 14 tir 0,95 dén 1,1mol cua (met)acrylic axit trén
1 duong lwong nhém epoxy ciia hop chét epoxy loai glyxidyl ete. Nhiét d§ phan
tng t6t hon 14 tir 80 dén 120°C, va thoi gian phan ting vao khoang tir 10 dén 35
tiéng. D& thuc ddy phan tmg, vi dy, chdt xdc tic nhu triphenylphosphin, TAP,
trietanolamin, va tetraetyl amoni clorua tdt hon 1a dugc st dung. Ngoai ra, p-
metoxyphenol va metylhydroquinon c6 thé ciing dwoc st dung nhu chét e ché
trung hop dé ngan ngira su tring hop trong sudt thoi gian phan tng.

Véi epoxy (met)acrylat co thé hitu dung trong sang ché, epoxy loai
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bisphenol A (met)acrylat thu dugc tir hop chét epoxy loai bisphenol A dugc lay
1am vi du. Khéi luong phén tir trung binh khéi cia epoxy (met)acrylat c6 thé
hitu dung trong sang ché t6t hon 1a tir 500 dén 10.000.

Ti 1€ trong lugng cua epoxy (met)acrylat trong hop phén nhua duoc dong
ran bang tia cuc tim ctia sang ché néi chung tir 1 dén 80% theo trong lugng va
t6t hon 1a tir 5 dén 30% theo trong lugng.

Ti 16 thanh phén ctia (A) (met)acrylat trong hop phin nhya duoc dong rin
bing tia cuc tim cua sang ché 14 tir 25 dén 90% theo trong lugng, t6t hon la tur
40 dén 90% theo trong luong, va tét hon nita 13 tir 40 dén 80% theo trong lugng
d6i v6i tong lwong ctia hop phan nhya duogc dong rin bang tia cuc tim.

Trong hop phén nhua dugc dong rén béng tia cuc tim cua sang ché, tbt
hon 13 chtra it nhit mot duoc lya chon tir nhém bao gém uretan (met)acrylat,
(met)acrylat c6 mach chinh polyisopren, va monome (met)acrylat nhu (A)
(met)acrylat; tot hon nita 13 ti 1¢ thanh phan cia uretan (met)acrylat 1a tir 20 dén
80% theo trong luong va t8t hon 1a tir 30 dén 70% theo trong lugng, ti 1¢ thanh
phan ctia (met)acrylat ¢6 mach chinh polyisopren 1a tir 20 dén 80% theo trong
luong va tdt hon 1a tir 30 dén 70% theo trong luong, va ti 1& thanh phén cua
monome (met)acrylat 1a tir 5 dén 70% theo trong luong va t6t hon 1a tir 10 dén
50% theo trong luong.

Trong hop phén nhua dugc dong ran bang tia cuc tim ciia sdng ché, thich
hop hon nita 12 hodc uretan (met)acrylat hodc (met)acrylat c6 mach chinh
polyisopren dugc chira nhu (A) (met)acrylat va ti 1€ thanh phan cta né 1a tir 20
dén 80% theo trong lugng va tét hon 1a tir 30 dén 70% theo trong luong, va
monome (met)acrylat dugc chira nhu (A) (met)acrylat va ti 1¢ thanh phan cta nd
1a tir 5 dén 70% theo trong lugng va tét hon 1a tir 10 dén 50% theo trong lugng.

Vé6i (B) chit khoi mao quang polyme héa dugc chira trong hop phan cua
sang ché, bat ky chit khoi mao quang polyme hoa da biét nao ciing c6 thé duoc
st dung.

Vé6i (B) chét khoi mao quang polyme héa, hop chét axylphosphin oxit tbt

hon 1a duge st dung. Néng cao vé tinh trong sudt ctia 16p san pham dugc déng
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rin cta nhua c6 thé duoc mong doi béi chira hop chét axylphosphin oxit trong
hop phin nhya dugc déng rin bing tia cyc tim. Cac vi du cu thé vé& hop chét
axylphosphin oxit bao gdm 2,4,6-trimetyl benzoy! dipheny] phosphin oxit, 2,4,6-
trimetyl benzoyl phenyl etoxy phosphin oxit, bis(2,4,6-trimetyl benzoyl)-phenyl
phosphin oxit, va bis(2,6-dimetoxybenzoyl)-2,4,4-trimetyl-pentyl phosphin oxit.

V6i (B) chit khoi mao quang polyme hoa, 2,4,6-trimetyl benzoyl
diphenyl phosphin oxit dic biét tot hon 14 tir quan diém d€ dang hinh thanh cta
phan khong dugc déng rén va tinh trong subt cua 16p san phim dugc dong rin
ctia nhua khi 16p san phim dugc déng rén cua nhya c6 phan dugc dong rin va
phdn khong dugc déng ran nho chiéu nhva dugce déng rén bang tia cuc tim sau
khi phii bang tia cuc tim.

Vi hop chét c¢6 thé sir dung duoc 1am (B) chét khoi mao quang polyme
hoa khac v6i hop chét axylphosphin oxit, vi du, 1-hydroxyxyclohexyl phenyl
xeton (Irgacure (tén thuong mai, img dung twong ty dudi day) 184; dugc san
xuét bdi BASF), 2-hydroxy-2-metyl-[4-(1-metylvinyl)phenyl] propanol oligome
(Esacure ON; duoc san xudt béi Lamberti S.p.A.), 1-[4-(2-hydroxyetoxy)-
phenyl]-2-hydroxy-2-metyl-1- propane-1-on (Irgacure 2959; dugc san xuit boi
BASF), 2-hydroxy-1-{4-[4-(2-hydroxy-2-metyl-propionyl)-benzyl]-phenyl}-2-
metyl-propan-1-on (Irgacure 127; dugc san xuit bai BASF), 2,2-dimetoxy-2-
phenyl axetophenon (Irgacure 651; duoc san xudt boi BASF), 2-hydroxy-2-
metyl-1-phenyl-propan-1-on (Darocur (tén thuong mai) 1173; dugc san xuét boi
BASF), 2-metyl-1-[4-(metylthio)phenyl]-2- morpholino-1-on (Irgacure 907;
dugc san xudt boi BASF), hdn hop clia oxy-phenyl-axetic axit 2-[2-oxo-2-
phenyl-axetoxy-etoxy]-etyl este va oxy-phenyl-axetic axit 2-[2-hydroxy-etoxy]-
etyl este (Irgacure 754; dugc san xuit béi BASF), 2-benzyl-2-dimetylamino-1-
(4-morpholinophenyl)-butan-1-on, 2-clothioxanton, 2,4-dimetylthioxanton, 2,4-
diisopropylthioxanton, va isopropylthioxanthon c6 thé duoc bao gdm.

Trong hop phan nhya dugc déng rén bing tia cyc tim cia séng ché, loai
ciia chit khoi mao quang polyme hoa (B) nay c6 thé duge st dung don 1é, hogc

hai ho#ic nhiéu loai hon cta no6 ¢6 thé dugc trdn 6 ti 1€ tiy y va duge sut dung. Ti
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1¢ trong luong cua (B) chat khoi mao quang polyme héa trong hop phan nhua
dwoc dong rén bing tia cyc tim cia sang ché noi chung tir 0,2 dén 5% theo trong
lvong va tt hon 1a tir 0,3 dén 3% theo trong lugng. Néu ti 1¢ trong luong lon
hon 5% theo trong lugng, c6 lién quan]é,phén khong dugc déngrﬁn khong
duoc tao nén hodc tinh trong subt cua 16p san phém dugc dong rén cta nhua hu
hai khi 16p san phdm dugc déng rin c6 ca hai trong s6 phan dugc déng rin va
phan khéng dugc dong rin duoc chudn bi. Ngoai ra, néu (B) chét khoi mao
quangpobwnehéaléquénhé,hqpphénnhuakhéngthéduchéngréndﬁ.

Hop phén nhwa dwoc déng rin bang tia cuc tim cta sang ché ¢6 thé chia
chét phu trg khoi mao quang polyme hoa dugc mé ta dudi day, hop chét ¢6 chu
trac duoc trinh bay bsi Cong thic (1) duge md ta dudi day, thanh phan hoa
mém dén duge mo ta dudi ddy, va cac chit phu gia dwoc mo t& dudi day nhu cac
thanh phan khac véi (A) (met)acrylat néu trén va (B) chit khoi mao quang
polyme héa néu trén. Ti 1€ thanh phin cta céc thanh phan khéac dbi voi tong
luong ctia hop phin nhua duoc déng rén bing tia cuc tim cia sang ché con lai
thu duoc bang cach trir di téng luong (A) (met)acrylat va (B) chét khoi mao
quang polyme hoéa tir tong lugng clia hop phin nhya dugc dong rin bang tia cuc
tim. Cu thé 13, téng luong céac thanh phén khéc 1a tir 0 dén 74,8% theo trong
lwong va tdt hon 1 vao khoang tir 5 dén 70% theo trong luong dbi voi tong
luong cta hop phin nhya dugc dong rén bang tia cyc tim cla séng ché.

Trong hop phin nhua dwoc déng rén bang tia cuc tim cua sang ché, amin
c¢6 kha nang 1a chit phu trg khoi mao quang polyme hoéa c6 thé hién ciing dugc
sit dung vé6i (B) chat khoi mio quang polyme héa nhu mét trong s6 cac thanh
phén khac. Cac vi du ctia amin c6 thé st dung dugc bao g6m benzoic axit 2-
dimetylaminoetyl este, dimetylaminoaxetophenon, p-dimetylaminobenzoic axit
etyl este, hodc p-dimetylaminobenzoic axit isoamy] este. Trong truong hop & dé
chét phu trg khoi mao quang polyme hoa nhu amin dugc st dung, ham luong
cua nd trong hop phén nhua cho su dinh két cia sang ché noi chung tir 0,005
dén 5% theo trong luong va t6t hon 14 tir 0,01 dén 3% theo trong luong.

Hop chat ¢ cAu triic dugc trinh bay boi Cong thire (1) ¢6 thé dugc chua
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trong hop phén nhua duge dong rin bing tia cuc tim clia sng ché néu can.
H‘-(-OCzH‘,—)——GOCaHG-)—OP@
n mo (1)

(Trong Cong thirc (1), n biéu dién s6 nguyén tir 0 dén 40, va m biéu dién
s6 nguyén tir 10 dén 50, R' va R? ¢6 thé 12 gibng hoc khac véi nhau. R' va R* 14
nhém alkyl ¢6 tir 1 dén 18 nguyén tir cacbon, nhom alkenyl ¢4 tir 1 dén 18
nguyeén tir cacbon, nhém alkynyl c6 tir 1 dén 18 nguyén ti cacbon, va nhom aryl
¢6 tir 5 dén 18 nguyén tit cacbon).

Hop chit c6 céu tric duge trinh by béi Céng thirc (1) ¢6 thé 6 trén thi
trudong, vi duy, nhu UNISAFE PKA-5017 dugc san xuidt bdi NOF
CORPORATION (tén thwong mai, polyetylen glycol-polypropylen glycol
allylbutyl ete).

Ti 1€ trong lugng cua hop chét ¢ céu trac dugc trinh bay bdi Cong thirc
(1) trong hop phin nhya dugc dong rin bang tia cuc tim cla sang ché néi chung
tr 10 dén 80% theo trong lugng va t6t hon 13 tir 10 dén 70% theo trong luong
khi hop chét c6 cu tric dugc trinh bay bdi Cong thire (1) duge sir dung.

Trong hop phén nhya dugc dong rdn bang tia cuc tim cla sang ché, thanh
phin hoa mém khac véi thanh phan néu trén c6 thd duoc st dung néu can.
Thanh phan héa mém va chit 1am déo da biét rong rdi néi chung duoc sir dung
trong nhya dugc dong rin bang tia cuc tim ¢6 thé dugc str dung nhu thanh phin
héa mém khéc véi cac thanh phin néu trén trong séng ché. Céc vi du cu thé vé
thanh phan hoa mém c6 thé sit dung bao gdm polyme hodc oligome khic véi
(met)acrylat hodc hop chit ¢6 cAu tric dugce trinh bay bdi Cong thirc (1), este
cta phtalic axit, este ctia phosphoric axit, glycol este, este cua citric axit, este
cta aliphatic dibasic axit, este cia axit béo, epoxy chit 1am déo, céc loai dau
thdu diu, va nhuya tecpinen dugc hydro héa. Céac vi du vé polyme hogc oligome
¢6 thé bao gdm polyme hodc oligome c6 mach chinh polyisopren, polyme hodc
oligome c6 khung chinh polybutadien, hodc polyme ho#c oligome c6 khung

chinh xylen, va este bét ky cta né. Polyme hodc oligome c6 khung chinh
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polybutadien va este bat ky ctia n6 tdt hon 13 dugc sir dung tiy thudc vao trudng
hop. Cac vi du cu thé vé polyme hodc oligome c6 khung chinh polybutadien va
este ciia n6 bao gdm butadien homopolyme, polybutadien duoc diéu chinh |
epoxy, copolyme ngiu nhién butadien-styren, maleic axit duoc diéu chinh
polybutadien, va polybutadien l6ng duogc diéu chinh nhém hydroxyl dau cubi.

Ti 1¢ trong lugng cua thanh phin héa mém trong hop phén nhya dugc
déng rén bang tia cuc tim noi chung tir 10 dén 80% theo trong luong va tdt hon
1a tir 10 dén 70% theo trong lugng trong truong hop trong d6 thanh phan héa
mém dugc st dung.

Trong hop phan nhya dugc dong rén bing tia cuc tim cla séng ché, chét
phu gia nhu chét chng 6xi héa, dung mdi hitu co, chat ghép, chét trc ché tring
hop, chit tao murc, chat khr tinh dién, chit boi tron bé mit, chit lam tréng
huilnh quang, chét dn dinh 4nh sang (vi du, hop chit amin chim, hoic tuong tu),
hodc chét dién déy c6 thé duge bd sung néu can.

Cac vi du cu thé vé chét chéng 0xi hoda bao gém BHT, 2.,4-bis-(n-
octylthio)-6-(4-hydroxy-3,5-di-t-butylanilino)-1,3,5-triazin, ~ pentaerytrityl
tetrakis[3-(3,5-di-t-butyl-4-hydroxyphenyl) propionat], 2,2-thio-dietylen bis[3-
(3,5-di-t-butyl-4-hydroxyphenyl) propionat], trietylen glycol-bis[3-(3-t-butyl-5-
metyl-4-hydroxyphenyl) propionat], 1,6-hexanediol-bis[3-(3-t-butyl-5-metyl-4-
hydroxyphenyl)  propionat],  octadexyl-3-(3,5-di-t-butyl-4-hydroxyphenyl)
propionat, N,N-hexametylen bis(3,5-di-t-butyl-4-hydroxy-hydroxinamamit),
1,3,5-trimetyl-2,4,6-tris(3,5-di-t-butyl-4-hydroxybenzyl)benzen,  tris-(3,5-di-t-
butyl-4-hydroxybenzyl)-isoxyanurat, octyl diphenylamin, 2,4-
bis[(octylthio)metyl-O-cresol, isooctyl-3-(3,5-di-t-butyl-4-hydroxypheny!)
propionat], va dibutylhydroxytoluen.

Céc vi du cu thé vé dung méi hiru co bao gdm cdn nhu metanol, etanol,
va con isopropyl, dimetyl sunphon, dimetyl sulfoxit, tetrahydrofuran, dioxan,
toluen, va xylen.

Céc vi du v& chét ghép bao gdm chit ghép silan, chét ghép gdc titan, chat

ghép gbc ziriconi, va chét ghép gdc nhom.
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Cac vi du cu thé v& chét ghép silan bao gdm 3-

glyxidoxypropyltrimetoxysilan,  3-glyxidoxypropylmetyldimetoxysilan,  3-

glyxidoxypropylmetyldimetoxysilan, 2-(3,4-
epoxyxyclohexyl)etyltrimetoxysilan, N-(2-aminoetyl)3-
aminopropylmetyldimetoxysilan, y-mercaptopropyltrimetoxysilan, N-(2-

aminoetyl)3-aminopropylmetyltrimetoxysilan, 3-aminopropyltrietoxysilan, 3-
mercaptopropyltrimetoxysilan, vinyltrimetoxysilan, ‘N-(2-
(vinylbenzylamino)etyl)3-aminopropyltrimetoxysilan hydroclorua, 3-
metacryloxypropyltrimetoxysilan, ~ 3-clopropylmetyldimetoxysilan, ~va  3-

clopropyltrimetoxysilan.

Céc vi du cu thé v& chit ghép gdc titan bao gdm isopropyl (N-etylamino-
etylamino) titanat, isopropy! triisostearoyl titanat, titan di(dioctyl pyrophosphat)
oxyaxetat, tetraisopropyl di(dioctyl photphit) titanat, va neoalkoxy tri(p-N-(B-
aminoetyl)aminophenyl) titanat.

Céac vi du cu thé vé& chét ghép gdc ziriconi va chét ghép gbc nhoém bao
gdm Zr-axetylaxetonat, Zr-metacrylat, Zr-propionat, neoalkoxy ziriconat,
neoalkoxy tris(neodecanoyl) ziriconat, neoalkoxy
tris(dodecanoyl)benzensulfonyl ziriconat, neoalkoxy tris(etylen amino etyl)
ziriconat, neoalkoxy tris(m-aminophenyl) ziriconat, amoni ziriconi cacbonat, Al-
axetylaxetonat, Al-metacrylat, va Al-propionat.

Céc vi dy cu thé v& chit &rc ché tring hop bao gbm p-metoxyphenol va
metylhydroquinon.

Cac vi du cu thé vé chit 6n dinh 4nh sang bao gém con 1,2,2,6,6-
pentametyl-4-piperidyl, con  2,2,6,6-tetrametyl-4-piperidyl, 1,2,2,6,6-
pentametyl-4-piperidyl (met)acrylat (Tén san phim: LA-82 dugc san xuét boi
ADEKA CORPORATION), tetrakis(1,2,2,6,6-pentametyl-4-piperidyl)-1,2,3,4-
butan tetracarboxylat, tetrakis(2,2,6,6-tetrametyl-4-piperidyl)-1,2,3,4-butan
tetracarboxylat, san phém este dugc trdn cua 1,2,3,4-butan tetracarboxylic axit,

1,2,2,6,6-pentametyl-4-piperidinol,  va 3,9-bis(2-hydroxy-1,1-dimetyletyl)-
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2.4.8,10-tetraoxaspiro[5.5]undecan, decandioic axit bis(2,2,6,6-tetrametyl-4-
piperidyl) sebacat, bis(l-undecan-2,2,6,6-tetrametylpiperidin-4-y1) cacbonat,
2.2.6,6-tetrametyl-4-piperidyl metacrylat, bis(2,2,6,6-tetrametyl-4-piperidyl)
sebacat, bis(1,2,2,6,6-pentametyl-4-piperidyl) sebacat, 4-benzoyloxy-2,2,6,6-
tetrametylpiperidin, 1-[2- [3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionyloxy]etyl]-4-[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionyloxy]-2,2,6,6-tetramety1piperidin, 1,2,2,6,6-pentametyl-
4-piperidinyl-(met)acrylat, bis(1 ,2,2,6,6-pentametyl-4-piperidinyl)[[3 ,5-bis(1,1-
dimetyletyl)-4-hydroxyphenyl]metyl]butyl malonat, decandioic axit bis(2,2,6,6-
tetrametyl-1(octyloxy)-4-piperidinyl) este, san phdm phan ung cua 1,1-
dimetyletyl hydroperoxit va octan, N,N',N",N"'-tetrakis-(4,6-bis-(buty1-(N-
metyl-2,2,6,6-tetrarnetylpiperidin—4-yl)amino)—triazin-Z-yl)-4,7-diazadecan-
1,10-diamin, polycondensat cua dibutylamin - 1,3,5-triazin - N,N'-bis(2,2,6,6-
tetrametyl-4-piperidyl-1,6-hexametylendiamin va  N-(2,2,6,6-tetrametyl-4-
piperidyl)butylamin,  poly[[6-(1,1,3 3-tetrametylbutyl)amino-1,3,5-triazin-2,4-
diyl][(2,2,6,6-tetramety1—4-piperidyl)imino]hexametylen[(2,2,6,6-tetrametyl-4-
piperidyl)imino]], polyme cta dimetyl succinat va 4-hydroxy-2,2,6,6-tetrametyl-
1-piperidimetanol, 2,2,4,4-tetramety1—20-([3-lauryloxycarbony1)ety1-7-0xa—3,20-
diazadispiro[S.l,l1,2]heneicosan-21-on, B-alanin, N,-(2,2,6,6-tetrametyl-4-
piperidinyl)-dodexyl este/ tetradexyl este, N-axetyl-3-dodexyl-1-(2,2,6,6-
tetrametyl-4-piperidinyl)pyrrolidin-2,5-dion, 2,2,4 4-tetrametyl-7-oxa-3,20-
diazadispiro[5,1,11,2]heneicosan-21-on, 2.2.4,4-tetrametyl-21-oxa-3,20-
diazadixyclo-[S,l,l1,2]-heneicosan-ZO-propanoic axit dodexyl este/ tetradexyl
este, propanedioic axit, [(4-metoxyphenyl)—metylen]-bis(1,2,2,6,6-pentametyl-4-
piperidinyl) este, axit este béo cao cla 2.,2.6,6-tetrametyl-4-piperidinol, hop chit
géc amin chdm nhu 1,3-benzendicarboxamit va N,N'-bis(2,2,6,6-tetrametyl-4-
piperidinyl), hop chét gbc benzophenon nhu octabenzon, 2-(2H-benzotriazol-2-
yl)-4-(1,1,3,3 -tetrametyl-butyl)phenol, 2-(2-hydroxy-5-metylphenyl)
benzotriazol, 2-[2-hydroxy-3-(3,4,5,6-tetrahydrophtalimit-metyl)-5-metyl-
phenyl] benzotriazol, 2-(3-tert-buty1-2-hydroxy-S-metylphenyl)-S-
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clobenzotriazol, 2-(2-hydroxy-3,5-di-tert-pentylphenyl) benzotriazol, san phim
phan tmg ctia metyl 3-(3-(2H-benzotriazol-2-yl)-5-tert-butyl-4-hydroxyphenyl)
propionat va polyetylen glycol, hop chit gbc benzotriazol nhu 2-(2H-
benzotriazol-2-yl)-6-dodexyl-4-metylphenol, hop chit gbc benzoat nhu 2,4-di-
tert-butylphenyl-3,5-di-tert-butyl-4-hydroxybenzoat, va hop chit gbc triazin nhu
2-(4,6-diphenyl-1,3,5-triazin-2-yl)-5-[(hexyl)oxyJphenol. Cu thé 1a chét 6n dinh
4nh sang dwoc tu tién 12 hop chit gdc amin cham.

Céc vi du cu thé v& chét dém bao gdm bot nhur silic dioxit tinh thé, silic
dioxit néng chay, nhom oxit, ziricon, canxi silic dioxit, canxi cacbonat, silic
cacbua, silic nitrat hoa, bo nitrat hoa, ziricon oxit, stalit, steatit, spinen, titania,
védétan,hoachatﬂnlduqcbéisucﬁuhéacécbétnéy

Ham luong ciia chét phu gia dugc bd sung néu can dbi véi tong luong cua
hop phin nhya dugc dong rin bang tia cyc tim 1a vao khoang tir 0 dén 3% theo
trong luong theo tong sb cac chit phy gia néu trén. Ti 1& thanh phan cua céc loai
khéc nhau cua cac chit phu gia 1a tir 0,01 dén 3% theo trong lugng, tt hon 1a tir
0,01 dén 1% theo trong lugng, va t8t hon nita 1a tir 0,02 dén 0,5% theo trong
lugng dbi voi tdng luong cia hop phan trong trudng hop trong dé céc chit phuy
gia dugc st dung.

Hop phén nhua dugc déng rin bing tia cuc tim cia sang ché c6 thé thu
duoc bing cach tron va hoa tan (A) (met)acrylat, (B) chit khoi mao quang
polyme hoa, v4, néu cin, cic thanh phan khac néu trén tr nhiét do phong dén
80°C. Ngoai ra, cac chét ban c6 thé duoc loai bo boi thao tac loc néu can.

Tét hon 1a didu chinh ti 18 pha tron cta cac thanh phan mdt cach thich hop
lien quan dén hop phin cho sy dinh két ctia sang ché sao cho do nhét cia né
nim trong khoang tir 300 dén 15.000 mPa-s & 25°C xét vé c4c tinh chit phi ctia
no.

Hop phin nhya dugc dong rin bing tia cuc tim clia sdng ché duoc sir
dung trong phuong phép tao ra chi tiét quang hoc, trong d6 it nhét hai nén quang
hoc, trong dé it nhét hodc 1a nén quang hoc co phén chén sang, dugc lién két véi

nhau béi (Bude 1) d&én (Budc 3).
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Do co dong rin cia san phdm dugc déng ran cua hop phén nhua dugc
dong rin bang tia cuc tim cla sang ché t5t hon 13 3,0% hoic thép hon, va dac
biét tt hon 1a 2,0% hogc thip hon. Vi ly do nay, img suét bén trong dugc tich
Iy trén san phém dugc dong rin clia nhua c6 thé dugc giam, va do d6 xuét hién
su bién dang & giao dién gitta tm nén va 16p san phim dugc déng rin cta hop
phdn nhya dugc dong rin bang tia cuc tim c6 thé dugc ngin ngira hitu hiéu khi
hop phén nhua dugc dong rén béng tia cuc tim dugc dong ran.

Ngoai ra, néu do co dong rén 1a 16n, hiéu qua hién thi bi tac dong nguoc
dang ké tir thoi diém khi sy cong vénh & thoi diém déng rén ting l1én trong
truong hop trong d6 tim nén nhu thiy tinh 1a méng. Do co dong ran tt hon 1a
c6 muc do nhé ciing tir quan diém cia phin mo ta nay.

San phidm duoc déng ran ctia hgp phan nhya dugc déng rin bang tia cuc
tim cua sang ché t6t hon 1a c6 hé sé truyén 1a 90% hogc 16n hon trong ving
budc séng 13 tir 400 dén 800 nm. Pidu nay 1a do khé cho anh sang di qua sén
phdm duoc déng rén trong trudng hop trong d6 hé sé truyén thap hon 90%, va
do d6 1am giam kha ning nhin thy cta hinh anh hién thi duoc lién quan trong
truong hop trong d6 san phdm duoc déng rin dugc str dung trong thiét bi hién
thi.

Ngoai ra, nang cao kha ning nhin théy ctia hinh anh hién thi con dugc
mong doi néu hé sd truyén trong viing budc séng tir 400 dén 450nm 13 cao. Vi ly
do nay, hé sb truyén trong ving budc song 12 tir 400 dén 450nm tét hon 1a 90%
hoac 16n hon.

Mot vai khia canh wu tién lién quan dén hop phan nhwa dugc déng rén
bang tia cuc tim chira (A) (met)acrylat va (B) chét khoi mao quang polyme héa,
ma n6 dugc st dung trong phuong phép tao ra cua sang ché, duoc md ta dudi
day. “% theo trong lwong” trong ham luong cac thanh phan tuong tmg thé hién ti
1¢ thanh phan dbi voi tong lugng cia hop phan nhya duge déng rin bang tia cuc
tim ciia sang ché.

(Al)

Hop phén nhua duoc déng rin bang tia cuc tim theo muc (19) néu trén,
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trong do (A) (met)acrylat it nhét 1 mot (met)acrylat dugc lya chon tir nhom bao
gdm uretan (met)acrylat, (met)acrylat c6 mach chinh polyisopren, va monome

(met)acrylat.

(A2)

Hop phén nhya duge dong rin bing tia cuc tim theo muyc (19) néu trén
ho#ic (A1) néu trén, ma nd chira ca hai trong sd:

(i) it nhdt hodic uretan (met)acrylat hodc (met)acrylat c6 mach chinh
polyisopren, va

(ii) monome (met)acrylat nhur (A) (met)acrylat.

(A3)

Hop phén nhya duge dong rin bang tia cuc tim theo myc (19) néu trén
hodc (A1) néu trén, ma nod chira ca hai trong s6:

(i) uretan (met)acrylat thu dugc nho phén tng cta poly C2-C4 alkylen
glycol, diisoxyanat, va hydroxy C2-C4 alkyl (met)acrylat, va

(ii) monome (met)acrylat nhu (A) (met)acrylat.

(A4)

Hop phén nhya duge dong rin bang tia cuc tim theo muyc bét ky trong s6
céc muc tir (A1) d&én (A3) néu trén, trong do khdi Iwong phan tit trung binh khéi
cia uretan (met)acrylat 1a tir 7.000 dén 25.000.

(A5)

Trong hop phin nhya dwgc dong rdn bing tia cwc tim chia (A)
(met)acrylat va (B) chét khoi mao quang polyme hoa, hop phén nhya duge dong
rén bing tia cuc tim chita hop chét axylphosphin oxit nhu (B) chat khoi mao
quang polyme hoéa hodc hop phin nhva dugc dong rin bang tia cuc tim theo
muc bét ky trong s& cac muc tir (A1) dén (A4) néu trén, ma no6 chira hop chét
axylphosphin oxit nhu (B) chét khoi mao quang polyme hoa.

(A6)

Hop phén nhua dugce dong rin bing tia cuc tim theo muc (A5) néu trén,

trong d6 hop chat axylphosphin oxit it nht 1a hgp chat dugc lya chon tir nhom
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bao gbm 2,4 6-trimetylbenzoyldiphenylphosphin oxit, 2,4,6-
trimetylbenzoylphenyletoxyphosphin  oxit, bis(2,4,6-trimetyl  benzoyl)-
phenylphosphin oxit, va bis(2,6-dimetoxybenzoyl)-2,4,4-trimetyl-
pentylphosphin oxit.

(A7)

Hop phan nhya duge dong ran bang tia cyc tim chira (A) (met)acrylat va
(B) chét khoi mao quang polyme héa 12 hop phan nhya dugc dong rin bang tia
cuc tim con chira céc thanh phan khac véi thanh phén (A) va thanh phan (B),
hodc hop phan nhya dugc dong ran bang tia cuc tim theo muc bat k¥ trong sb
cac muc tir (A1) dén (A6) néu trén.

(A8)

Hop phan nhya dugc dong rdn bing tia cuc tim theo muc (A7), trong do
(A) (met)acrylat 1a tir 25 dén 90% theo trong lugng va (B) chét khoi mao quang
polyme hoa la tir 0,2 dén 5% theo trong luwong, va con lai 1a cac thanh phan
khac.

(A9)

Hop phén nhya dugc dong rin bang tia cyc tim theo muc (A8), ma n6
chira (1) it nhét hodc uretan (met)acrylat hodc (met)acrylat co mach chinh
polyisopren tir 20 dén 80% theo trong lugng, va (ii) monome (met)acrylat tir 5
dén 70% theo trong lugng nhu (A) (met)acrylat, va trong d6 téng cua hai 1a tir
40 dén 90% theo trong luong.

(A10)

Hop phén nhya dugc dong ran bing tia cyc tim theo muc bat ky trong sd
cac muc tir (A7) dén (A9) néu trén, trong d6 nd chira hop chat duoc trinh bay
bai Cong thie (1) tir 10 dén 80% theo trong lwong nhu cac thanh phan khac.

(All)

Hop phan nhya dugc dong rdn bing tia cyc tim chira (A) (met)acrylat va
(B) chét khoi mao quang polyme hoéa hodc hop phan nhya dugc dong rdn bang
tia cuc tim theo muc bét ky trong sb cac muc tir (A1) dén (A10) néu trén, trong

d6 dd co dong rin cia san pham dugce dong ran cia hop phan nhya duoc dong
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rin bing tia cuc tim 14 3% hogc thip hon.

(A12)

Hop phén nhya duge déng rin bing tia cuc tim chira (A) (met)acrylat va
(B) chét khoi mao quang polyme hoa hodc hop phan nhya duge dong rdn bing
tia cuc tim theo muc bét ky trong s§ cac muyc tir (A1) dén (A11) néu trén, trong
d6 hé sb truyén ctia tim ma 13 san pham dugc dong rdn cta hop phin nhua dugc
déng rin bang tia cuc tim va c6 do day 200 pm 13 hé sb truyén trung binh trong
ving bude soéng tir 400 dén 450nm it nhét 12 90%, va hé sb truyén trung binh
trong vung budc séng tir 400 dén 800nm it nhat 13 90%.

Hop phén nhya dugc dong ran bang tia cyc tim cua sing ché c6 thé duge
str dung mdt cach thich hop nhu chét dinh dé tao ra chi tiét quang hoc bz‘?mg cach
lién két cac nén quang hoc véi mot nén quang hoc khac thdng qua (Budc 1) dén
(Budc 3).

Nén quang hoc dugc st dung trong phuong phép tao ra chi tiét quang hoc
cua sang ché, tAm trong subt, 14 moéng, panen cam ung, b than hién thi, va loai
twong ty ¢6 thé dugce 14y 1am vi du.

“Nén quang hoc” trong ban mé ta ndy nghia la ca hai trong s6 nén quang
hoc, ma né khong c6 phan chin sang trén bé mit, va nén quang hoc, ma no6 co
phin chin sang trén bé mit. it nhit mot trong sb cac nén quang hoc dugc st
dung 13 nén quang hoc ¢ phin chin sang trong phwong phép tao ra chi tiét
quang hoc cua sang ché.

Vi tri cia phan chén trong nén quang hoc ¢6 phén chén sdng khong dugce
gi6i han cu thé. Vi khia canh wu tién, trudng hop, trong d6 phén chan sang
dang diy dai c6 d¢ rong la tr 0,05 dén 20mm, t6t hon 1a vao khodng tlr 0,05 dén
10mm, t6t hon nita 13 vao khoang tir 0,1 dén 6mm duoc tao nén trén mit bao clia
nén quang hoc, dugc ldy lam vi du. Phan chén sang trén nén quang hoc ¢ thé
dugc tao nén bdi bing dinh, phi 16p phd, in, hodc tuong tu.

Vi vat liéu cua nén quang hoc dugc sir dung trong sang ché, cac vat liéu

khac nhau ¢6 thé duge st dung. Cac vi du cu thé cta n6 bao gém PET, PC,
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PMMA, hop ph'?m ctia PC va PMMA, thity tinh, COC, COP, va nhua nhu acrylic
nhua. Véi nén quang hoc dugc sir dung trong sang ché, vi du tAm trong subt
hodc tAm mong, tAim hogc tim trong sudt duge can moéng voéi cac mang mong
nhu tAm phan cuc hodc cac tAm modng; tAm hodc tAm trong sudt khong dugc cén
moéng; tAm trong sudt (tAm thiy tinh vo co va céc vat liéu duge xir ly clia no, vi
du, vat kinh, lang kinh, thuy tinh ITO) duoc tao ra tir thily tinh vo co; va loai
tuong tw ¢6 thé duoc st dung.

Ngoai ra, nén quang hoc dugc st dung trong sang ché bao gém than dU.’.(_)'C
can mong (dudi day, cling dugce goi 1a “thdn dugc can méng chirc ning”) duge
tao nén tir cac tAm chirc nang hoic cac térh mong nhu panen cdm Ung (cdm bién
d4u vao panen cam tng) hodc bd than hién thi dwoc mo ta duédi day cung voi
t4m phan cuc va loai tuong tu néu trén.

Céc vi du cta tAm c6 thé st dung dugc lam nén quang hoc duoc str dung
trong sang ché bao gdm tdm méng biu twgng, tAm moéng trang tri, va tim méng
bao vé. Céc vi du cua tAm (tAm trong subt) c6 thé sir dung dugc trong phuong
phép tao ra chi tiét quang hoc ciia séng ché bao gdm t4m trang tri va tim bao vé.
Vé6i vat liéu cia cac tAm mong va cac tAm nay, cac vat liéu dugc léy lam vi du
nhu céc vat liéu cia cac tAm trong subt va cac tim moéng néu trén c6 thé duogc
chon.

Céc vi du v& vat lidu ding cho bé mit clia panen cam tmg c6 thé sit dung
duoc 1am nén quang hoc duoc sir dung trong sang ché bao gbm thuy tinh, PET,
PC, PMMA, hop phan cia PC va PMMA, COC, va COP.

Po day cta nén quang hoc c6 dang det hodc dang tim nhu tdm trong sudt
hodc tAm khong dugc gidi han cu thé, va do day néi chung tir khodng 5 um dén
khoang 5cm, tét hon 1a tir khoang 10 um dén khoang 10mm, va t6t hon nita la
vao khoang tir 50 um dén 3mm.

V6i chi tiét quang hoc wu tién c6 thé thu duoc boi phuong phép tao ra clia
sang ché, chi tiét quang hoc, trong d6 nén quang hoc trong sudt, ma né c6 phan
chén sang va ¢ dang det hodc dang tim, va than dugc cdn mong chitc ning néu

trén duoc lién két v6i nhau st dung san phim dwoc dong rin ciia hop phan nhua
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duge dong rin bing tia cuc tim cla sing ché, c6 thé duoc 14y 1am vi du.

Ngoai ra, trong phuong phap tao ra clia sang ché, bd than hién thi véi vat
liéu chirc ning quang hoc (duédi ddy, cling dugc goi 1a “panen hién thi”) c6 thé
duoc tao ra bing cach sit dung b than hién thi nhu thiét bi hién thi tinh thé long
nhu nén quang hoc va vét liéu chirc ning quang hoc nhu nén quang hoc khéc.
Cac vi du ciia bd than hién thi bao gdm thiét bi hién thi nhw LCD c6 tim phén
cuc dugce lién két véi thiy tinh, man hinh EL hitu co hodc v6 co, EL phat sang,
gidy dién tir, vA man hinh plasma. Ngoai ra, cic vi du vé vt liéu chirc ning
quang hoc bao gdm tAm chét déo trong subt nhu tdm acrylic, tdm PC, tdm PET,
va tm PEN, thiy tinh chiu nhiét, va panen cam ing cim bién dau vao.

Chi s6 khiic xa clia san phim duoc dong rén tét hon nita 13 tir 1,45 dén
1,55 vi kha nang nhin thdy cla hinh 4nh hién thi duoc ning cao hon trong
trudong hop trong d6 hop phan nhya dugc déng rin bing tia cuc tim clia sing ché
duoc st dung nhu chét dinh dé lién két cac nén quang hoc véi nhau.

Néu chi sb khuc xa cia san phém dugc dong rin ndm trong pham vi, khic
nhau v& chi sé khuc xa véi tdm nén dugc st dung nhu nén quang hoc c6 thé
dugc giam, sy tan xa cla dnh sang co thé duoc ngin ngira, va do do ton thét
quang hoc co thé duoc giam.

V6i céc khia canh wu tién chi tiét quang hoc c¢6 thé thu duge bsi phuong
phép tao ra ciia sang ché, cac muc tir (i) dén (vii) dudi day c6 thé duoc lay lam
vi du.

(i) Chi tiét quang hoc thu dugc béng céach lién két nén quang hoc c6 phin
chén séng va than duge can mong chic ning véi nhau st dung san pham dugc
déng rén ctia hop phén nhya dugc déng rin bang tia cuc tim clia sang ché.

(ii) Chi tiét quang hoc theo muc (i) néu trén, trong d6 nén quang hoc c6
phin chén sang 13 nén quang hoc dugc lya chon tir nhom bao gdm nén thiy tinh
trong subt co phin chin séng, nén nhua trong sudt c6 phan chén sang, va nén
thay tinh cé ph?m chin sang va dién cyc trong subt duogc tao nén trén do, va than
duoc can mong chirc nang 1a b than hién thi hodc panen cam Ung.

(iii) Chi tiét quang hoc theo muc (ii) néu trén, trong d6 bo thén hién thi 1a
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bét ky mot trong sé bd hién thi tinh thé 1ong, bd hién thi plasma, va bd hién thi
EL hitu co.

(iv) Panen cam tng (hodc cam bién diu vao panen cam Ung) thu dugc
bang céch lién két nén quang hoc, ma né ¢6 phin chin sang va & dang det hodc
dang tAm, véi b& mit cua phia bé mit cdm Ung cla panen cam Ung sir dung san
phim dugc déng rén cia hop phin nhya duge déng rin bang tia cuc tim cla
sang ché.

(v) Panen hin thi thu dugc bang cach lién két nén quang hoc, ma né ¢
phﬁn chén séng va & dang det hodic dang tAdm, 1én trén man hién thi cta bo than
hién thi st dung san phdm dwoc déng rén ctia hop phan nhya dugc dong rin
béng tia cuc tim cla sang ché.

(vi) Panen hién thi theo myc (v) néu trén, trong d6 nén quang hoc, ma né
¢6 phan chén sang va & dang det holic dang tAm, 14 nén béo vé dé bao vé man
hién thi cta bo than hién thi, hodc panen cam Ung.

(vii) Chi tiét quang hoc, panen cdm ng, hodc panen hién thi theo muc bét
ky trong s& cac muc tir (i) dén (vi) néu trén, trong d6 hop phan nhya dugc dong
ran bing tia cuc tim 13 hop phan nhya dugc dong rén bing tia cuc tim theo bét
ky mot trong s6 cac muc tir (A1) dén (A12) néu trén.

Chi tiét quang hoc cua sang ché thu dugc bing cach lién két cac nén
quang hoc dugc lya chon tir cac nén quang hoc twong tmg néu trén véi mot nén
quang hoc khéc thong qua phwong phép theo céc budce 1 dén 3 néu trén st dung
hop phéan nhya duge dong rin bing tia cuc tim cla sang ché. Trong Buéce 1, hop
phan nhya duge dong rin bang tia cuc tim c6 thé duoc phii 1én chi mot bé mit
clia cac bé mit dbi dién v6i nhau qua 16p san phim dugc déng rén trong hai nén
quang hoc dugc lién két véi nhau, hodc c6 thé duge phli 1én ca hai trong sO cac
bé mit.

Vi dy, trong trurong hop chi tiét quang hoc theo muc (ii) néu trén, trong do
than dugc can moéng chic ning 13 panen cam ung hogc by thén hién thi, hop
phén nhua cé thé duoc pht 1én chi hodc mdt hodc ca hai trong s6 hodc bé mit

ctia nén bao vé ¢6 phan chén sang, tot hon 1a bé mit duge bo tri phén chdn sang,
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va b mit cdm tng cia panen cm tmg hogic bé mjt hién thi ctia b than hién thi
trong budce 1.

Ngoai ra, trong trudong hop chi tiét quang hoc theo muc (vi) néu trén, ma
n6 thu duoc bing cach lién két nén bao vé dé bao vé man hién thj ciia bo than
hién thi, hodc panen cam ng dén b6 than hién thi, hop phén nhya c6 thé duoc
pht 1én chi hodc mot hodc cd hai trong s6 b mit duoc b tri phan chén sang cua
nén bao vé hoic tAm nén bé mat d6i dién véi bé mit cam Uing clia panen cam
{ing, va bé mit hién thi ciia by than hién thi trong bude 1.

Chi tiét quang hoc nhu panen hién thi bao gém bo than hién thi va nén
quang hoc ¢6 phan chén sang, ma né thu duge bdi phuong phép tao ra cua sang
ché ¢6 thé duoc két hop trong thiét bi dién tir nhu méy thu hinh, bang diéu khién

trd choi ¢& nho, dién thoai di ddng va mdy tinh c4 nhén.
Vi du thue hién sang ché

Duéi day, sang ché s& duoc md ta thém cu thé 14 dua vao céc vi dy, nhung
sang ché khong bi gi6i han & céc vi dy nay.

Chuén bi ctia hgp phén nhya dugc dong rin bing tia cuc tim

Hop phé.n nhua duge dong rin bang tia cyc tim A dugc chuén bi bing
cach gia nhiét va tron 45 phan theo trong luong cla uretan acrylat (san pham
phan tng thu dugc nho phan ng ba cac thanh phan ctia polypropylen glycol
(trong lugng phan tit 1a 3000), isophoron diisoxyanat, va 2-hydroxyetyl acrylat &
tilemol la1:1,3:2),25 phan theo trong luong ctia UNISAFE PKA-5017
(Polyetylen glycol-polypropylen glycol allylbutyl ete, dugc san xuét béi NOF
CORPORATION), 10 phin theo trong luong cia ACMO (acryloylmorpholin,
duoc san xuit bdi KOHJIN Holdings Co., Ltd.), 20 phén theo trong lugng cua
LA (lauryl acrylat, dugc san xuat bdi OSAKA ORGANIC CHEMICAL
INDUSTRY LTD.), va 0,5 phﬁn theo trong lugng ctia Speedcure TPO (2,4,6-
trimetylbenzoyldiphenylphosphin oxit, dugc san xuit bdi LAMBSON) (Hop
phin nhya dugc déng rén bing tia cyc tim A).

Céc dénh gi4 dudi ddy dugc thuc hién sir dung hop phan nhya duge déng
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rén béng tia cyc tim A clia sang ché thu dwoc nhu vay.

Vidul

Nhu dugc minh hoa trén Fig.1(a), hgp phan nhya dugc dong ran bing tia
cuc tim A duoc chun bi nhu vay duoc phi 1én bé mit hién thi cia b hién thi
tinh thé 16ng 1 c6 pham vi 1a 8,89cm va trén bé mit duoc bd tri phan chin séng
ctia nén thuy tinh trong subt 2 c6 phan chén sang 4 (d0 rong 1a Smm) sao cho do
day mang méng trén mdi trong s& cac bé mit 12 125 pm. Do d6, mdi trong sb
céac 16p phi 5 thu dugc nhu vdy dugce chiéu béng tia cuc tim 8 c¢é luong tich tu
4nh sang 13 20 mJ/cm? tir phia khi quyén st dung dén thiy ngan ap suét siéu cao
(TOSCURE (tén thuong mai, ing dung twong tu dudi day) 752, dugc san xuét
bdi TOSHIBA Lighting & Technology Corporation), va do d6 lop san phim
dugc déng rén 6 c6 phin dugc déng rin c6 mat & phia bén dudi (phia bd than
hién thi hodc phia nén trong sudt) ciia 16p phii va phan khong dugc déng rén ¢
mit & phia khi quyén (phia bén trén ctia 16p phit) dugc tao nén.

Tiép theo, nhu dwoc minh hoa trén Fig.1(b), bo hién thi tinh thé Iéng 1 va
nén trong sudt 2 c6 phan chén sang dugc lién két v6i nhau & dang cac phan
khong dwoc dong rin (khong dugc minh hoa trén hinh vé) d6i mat véi nhau.
Cudi cung, nhu dugc minh hoa trén Fig.1(c), 16p san phim dugc déng rin cua
nhya duge dong rén nho chidu 16p san phdm dugce déng rin 6 bang tia cyc tim 8
¢6 luong tich ty 4nh sang 1 2.000 mJ/cm? tir phia ctia nén thiy tinh 2 c6 phan
chén sang sir dung dén thily ngan 4p suét siéu cao (TOSCURE 752, dugc san
xudt boi TOSHIBA Lighting & Technology Corporation), nhd d6 chuan bj chi
tiét quang hoc cua sang ché (bo hién thi tinh thé 1ong c6 nén thay tinh trong sudt
c6 phan chén sang).

Vidu?2

Nhu duoc minh hoa trén Fig.2(a), hop phan nhua duoc dong rén bang tia
cuc tim A dugc chuén bi nhu vay duoc pha 1én bé mat hién thi cta bo hién thi
tinh thé long 1 sao cho d6 day mang mong 1én bé mit hién thi 12 250 pm. Do do,
16p phu 5 thu dudc nhu vy duoc chiéu bang tia cuc tim 8 ¢ luong tich tu 4nh

sang 1a 20 mJ/cm® tir phia khi quyén sir dung dén thily ngén 4p suét siéu cao
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(TOSCURE 752, dugc san xuat bsi TOSHIBA Lighting & Technology
Corporation), va do d6 16p san phém dugc déng rn 6 c6 phan dwoc déng ran c6
mit & phia bén dudi (phia bd than hién thi) cta 16p pht va phan khong dugc
déng rin c6 mit & phia bén trén cua 16p phu (phia khi quyén) dugc tao nén.

Tiép theo, nhu dugc minh hoa trén Fig.2(b), bd hién thi tinh thé long 1 va
nén trong subt 2 c6 phan chin sang 4 (d0 rong 1a Smm) duoc lién két v6i nhau &
dang phan khong dugc dong rin (khong dwoc minh hoa trén hinh v&) cta 16p
phti 1én bé mat hién thi ctia bd hién thi tinh thé 1ong va bé mit dugc b tri phén
chin sang 4 ciia nén trong sudt 2 co phin chén sang d6i mit véi nhau. Cudi
cung, nhu dugc minh hoa trén Fig.2(c), 16p san phdm dugc déng rin cua nhya
duoc déng ran nhd chiéu 16p san phdm dugc dong rén cua nhya 6 bang tia cuc
tim 8 ¢6 lugng tich tu 4nh séng 1a 2000 mJ/em? tir phia ctia nén thiy tinh 2 c6
phdn chén sang sir dung dén thiy ngan 4p suét siéu cao (TOSCURE 752, duoc
san xuét boéi TOSHIBA Lighting & Technology Corporation), nhd do chuin bi
chi tiét quang hoc ciia sang ché.

Vi du so sanh 1

Nhu duoc minh hoa trén Fig.3(a), hop phin nhua dugc déng ran bang tia
cuc tim A dugc chuén nhu vay bi dugc phu 1én mdi trong s6 bé mit hién thi cua
bo hién thi tinh thé 1ong 1 va bé mat dugc bb tri phan chin sing clia nén thiy
tinh trong subt 2 ¢6 phan chén sang 4 (d0 rong 1a Smm) sao cho do day mang
méng trén mdi trong sd cac bé mit 13 125 pm.

Tiép theo, nhu dugc minh hoa trén Fig.3(b), bd hién thi tinh thé long 1 va
nén trong subt 2 c6 phin chén sang 4 duogc lién két véi nhau & dang cac 16p phu
5 cua hop phén nhya dugc dong rin béng tia cuc tim A dbi mit v6i nhau. Cubi
cing, nhu dwoc minh hoa trén Fig.3(c), hop phan nhua dugc dong rén bang tia
cuc tim A duoc déng rin nhd chiu cac 16p phit 5 ctia hop phan nhya duge déng
rdn bing tia cuc tim A véi tia cuc tim 8 c6 lugng tich tu 4nh sang 1a 2.000
mJ/cm? tir phia ctia nén thiy tinh 2 ¢6 phan chén sang sit dung dén thity ngan 4p

sudt siéu cao (TOSCURE 752, dugc san xuit boi TOSHIBA Lighting &
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Technology Corporation), nho d6 chuén bi chi tiét quang hoc theo Vi du so sénh
1.

(Xac dinh mrc 49 luu hoa)

Nén trong subt dugce tach tir chi tiét quang hoc thu dugc nhu véy, va sau
d6 16p san pham dugc dong rén clia nhua trong ving dugc chin sang dugc chén
tir 4nh sang boi phan chén sang, dugc tdy sach véi cdn isopropyl, nho d6 khong
duge déng rin hop phin nhya duge loai bd. Dudi day, mic d¢ luu héa duge xac
dinh bing cach x4c nhén trang thai dugc dong rén cta 16p san phim duge dong
rin ciia nhya trong ving dugc chén séang. Panh gia mtc do luu hoa dugc thuc
hién dya vao tiéu chuén duéi day.

Mtc d6 dong rén:

O - duge dong réan (thdy rang khong dugc déng rin hop phan nhya dd duge
loai bé khong thé duogc x4c nhan).

A - khéng dugc dong rin (san phdm dugc dong rén con lai, nhung thiy ring
khong duge déng rén hop phin nhya da duge loai bd c6 thé cling duge xic
nhén).

X ... déu khong dugc dong rdn (san phdm dugc dong rin déu khong gitr

nguyén).

Vidul Vidu?2 Vidu so sénh 1

Mirc 6 dongrén | © © O

Tir két qua néu trén, nhén thdy ring 16p san phim dugc dong rin cta nhya
trong vung dugc chin sang duogc thé hién mtrc do déng rén cao mic du 16p san
phim dugc dong rin cia nhua duge chén tir tia cye tim bdi phén chén sang trén
nén bao vé trong chi tiét quang hoc dugce chuén bi bdi phuong phap tao ra cla
sang ché.

Ngoai ra, cic dénh gia dudi day dugc thyc hién st dung hop phén nhya
duoc dong rin bang tia cyc tim A cia sang ché, ma n6 thu duge nhu néu trén.

(Kha ning déng rin)

Hai manh thily tinh méng c6 d¢ day Imm dugc chun bi, va sau d6 hop
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phan nhya dugc dong rén bang tia cyc tim A thu dwgce nhw vy duge phu 1én mot
maénh trong sb hai manh dé c6 d6 day mang méng 1a 200 pm. Ménh khic cta
manh thuy tinh moéng duoc lién két voi bé mit dugc phi cia mot ménh khéc.
Hop ph?m nhwa duge chiéu bing tia cuc tim c6 lugng tich tu anh sang 1a 2.000
mJ/cm? st dung dén thay ngan 4p suét cao (80 W/cm, khi ozon ty do) théng qua
thuy tinh. Trang thai dugc dong rin cla san phém duogc dong rin duoc xac nhén,
va két qua 13, san phim duoc dong rén dwoc déng rin hoan toan.

(D6 co déng ran)

Hai manh thity tinh mong, ma dugc phu véi chét théo khudn dac gdc flo
va c6 do day 1a 1mm, dugc chuan bi, va sau d6 hop phin nhwa dugc dong rin
biing tia cyc tim thu dugc nhu vy dugc pht 1én mot manh trong s hai manh dé
c6 do day mang mong 1a 200 pm. Dudi ddy, hai manh duoc lién két v6i nhau
sao cho cac b& miat duge phii voi chét thio khuon dic d6i mat véi nhau. Hop
phﬁn nhya duoc chiéu b.%mg tia cuc tim c6 lugng tich tu anh sang la 2.000
mJ/cm? st dung dén thily ngan ap suét cao (80 W/cm, khi ozon tw do) thong qua
thiy tinh, nhd d6 déng rin hop phan nhya. Duéi dy, hai manh cua thuy tinh
mong dugc tadch khoi nhau, nho do chuén bi san phém dugc dong ran dé do
trong lugng riéng mang mong.

Trong luong riéng (DS) clia san phdm dwoc dong ran duge do dya vao JIS
K7112 B phuong phap. Ngoai ra, trong lugng riéng chét léng (DL) cta hop
phin nhya dugc déng rin bang tia cuc tim duge do & 25°C. Tu két qua do cia
DS va DL, d6 co déng rin dugc tinh bdi boi phuong trinh sau. Két qua 13, d co
doéng ran thip hon 2,0%.

Do co dong ran (%) = (DS — DL) + DS x 100

(Tinh dinh)

Thuy tinh méng c6 do day 1a 0,8mm va tAm acrylic co do day la 0,8mm
duoc chuin bi. Hop phin nhua dugce déng rin bang tia cuc tim A thu dugc nhu
vy duoc phu 1én mot trong hai dé c6 dd day mang méng 1a 200 pm, va sau d6
duoc lién két vai bé mat phu ctiia nhau. Hop phén nhua duoc chiéu béng tia cuc

tim ¢6 luong tich tu 4nh sang 14 2.000 mJ/cm® sir dung dén thily ngén &p suét
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cao (80 W/cm, khi ozon ty do) thong qua thiy tinh, nho d6 dong rin hop phan
nhua. MAu dé danh gia tinh dinh dugc chuén bi theo cach nay. Mau nay duogc
dua t6i 85°C dudi mdi trudng 1a 85% RH trong 250 tiéng. Su bong tréc cua san
phidm dugc déng rin cia nhya cla thiy tinh mong hoac tdm acrylic dugc xac
nhén nho quan sat bing mét trong mau dé dénh gia, va két qua 13, su bong troc
khong x4y ra.

(Tinh mém déo)

Hop phan nhya dugc déng ran bang tia cuc tim A thu duoc nhu vy duoc
dong ran du, va may do do ciing E dugc do bdi phuong phap dua vao JIS K7215
stt dung bd thir may do d6 ctimg (loai E), nho d6 dénh gia tinh mém déo. Cuy thé
hon 13, hop phin nhua dugc déng rin bang tia cuc tim A dwgc rét vao khudn dic
c¢6 dang hinh tru dé c6 do diy mang mong 1a lem, va sau d6 hop phan nhya
duge chiéu bing tia cuc tim, nhd d6 déng rin du hop phan nhwa. P9 cling cta
san phdm duoc déng rin thu dugc nhu vay duge do sit dung bd thir may do do
cimg (loai E). Két qua 1, gia tri do dugc 1a thip hon 10, va vi vay nhén thiy
ring san phim duoc dong ran thé hién tinh mém déo tuyét voi.

(Tinh trong subt)

Hai manh thuy tinh méng, ma n6 dugc phi véi chit thao khuén dic gbe
flo va c6 d6 day 1a Imm, dugc chun bi, va sau dé hop phﬁn nhya dugc dong
rin bang tia cuc tim A thu dwuoc nhu vdy dugce phu 1én mdt manh trong sb hai
ménh d& c6 d6 day mang mong 1a 200 um. Du6i ddy, hai manh dugc lién két véi
nhau sao cho. cac bé mit dugc phu véi chét thdo khudn dac ddi mit v6i nhau.
Hop phan nhya duoc chiéu bang tia cuc tim c6 luong tich tu 4nh sang 1a 2.000
mJ/cm? sir dung dén thily ngan 4p suét cao (80 W/em, khi ozon tu do) thong qua
thily tinh, nho d6 déng ran hop phan nhwa. Duéi ddy, hai manh cta thiy tinh
mong dugc tach khoi nhau, nho do chuén bj san phém dugc dong ran dé do tinh
trong sudt. Lién quan dén tinh trong sudt ciia san pham dugc déng ran thu dugce
nhu vay, hé sb truyén trong cac ving budc séng 13 tir 400 dén 800nm va tir 400
dén 450nm duoc do sir dung may do anh phd (U-3310 dugc san xudt béi Hitachi
High-Technologies Corporation). Két qua 13, hé sb truyén tir 400 dén 800nm 1a
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90% hoic 16n hon va hé sé truyén tir 400 dén 450nm ciing 1& 90% hodc 16n hon.
Danh muc céc s6 chi dan

1: BO hién thi tinh thé long, 2: Nén trong subt co phﬁn chén sang, 3: Nén
trong sudt, 4: Phan chén sang, 5: Lép phu cia hop phan nhwa dugc dong rén
bang tia cuc tim, 6: Lop san phdm dugc dong ran ¢6 phan khong duge dong rén,

7: Lop sén phém duoc dong ran cua nhuya, 8: Tia cuc tim
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YEU CAU BAO HQ

1. Phuong phép tao ra chi tiét quang hoc bao gdm it nh4t mot nén quang hoc
duoc lién két c6 phan chin séng va it nhét hai nén quang hoc duoc lién két voi
nhau, phuong phép nay bao gdm cac bude xu ly tur 1 dén 3 dudi day:

bude 1: tao ra nén quang hoc c6 16p san phim dugc déng rdn c6 phan
dwoc dong rin & phia nén quang hoc trong 16p phi va phén khong dugc dong
ran & phia ddi dién véi phia nén quang hoc bang cach phu hop phén nhua dugc
déng rén bang tia cuc tim chira (A) (met)acrylat va (B) chit khoi mao quang
polyme hoa 1én it nhit mot nén quang hoc d tao ra 16p phu néu trén, va chiéu
tia cuc tim 1én 16p phu nay;

buée 2: lien két nén quang hoc khac hodc phan khong dugc dong rin cia
16p san phdm duoc dong ran ciia nén quang hoc khac thu dugc nho bude 1 véi
phin khong dugc dong rén cta 16p san phim dugc dong rdn cta nén quang hoc
thu duoc trong budce 1; va

budc 3: dong rin 16p san phim duogc dong rén bang cach chiéu tia cuc tim
1én 16p san phdm dwoc dong rén c6 phan khong dugc dong rén trong nén quang
hoc duoc lién két qua nén quang hoc ¢6 phan chén sang.
2. Phuong phép tao ra chi tiét quang hoc theo diém 1, trong d6 liéu luong tia cuc
tim duoc chiéu trong budc 1 1a tir 5 dén 200 mJ/em’.
3. Phuong phép tao ra chi tiét quang hoc theo diém 1, trong d6 khi oxy hoac khi
ozon duoc théi 1én trén bé mit cua phia dbi dién v6i phia nén quang hoc cia 16p
pht & thoi diém chiéu bang tia cuc tim trong budc 1.
4. Phuong phap tao ra chi tiét quang hoc theo diém 1, trong d6 nén quang hoc it
nhét 12 bd than hién thi dugc lua chon tir nhém bao gém nén thiy tinh trong subt
c6 phan chén sang, nén nhua trong subt c6 phan chin sang, nén thiy tinh c6
phﬁn chén sang va dién cyc trong subt dugc tao nén trén do, bo hién thi tinh thé
16ng, bo hién thi plasma, va bd hién thj EL htu co.
5. Phuong phép tao ra chi tiét quang hoc theo diém 1, trong d6 mot nén quang

hoc 13 nén bao vé& co phan chin sing va nén quang hoc khac dugc lién ket véi
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tAm nén 13 panen cam (mg hodc bd than hién thi c6 panen cam Umg, va chi tiét
quang hoc bao gdm it nhét hai nén quang hoc dugc lién két voi nhau 1a panen
cam ung co nén bao vé cb phén chén sang hodc bo than hién thi c6 panen cam
ﬁng,vérn@thoéccéhai&ongsébéInétduocbéiriphénchénséngcﬁanénbéo
vécéphénchénséngvébérnmxﬁnlﬁngcﬁapanancénlﬁngduqcphﬁbénghqp
phénnhuaduqcdéngrélbéngﬁacucﬁnlﬁongbuéc1.

6. Phuong phép tao ra chi tiét quang hoc theo diém 1, trong d6 mot nén quang
hoc 13 nén quang hoc ¢6 phan chin sing va nén quang hoc khac dugc lién két
véi tAm nén 1a bo than hién thi, va chi tiét quang hoc bao gém it nhét hai nén
quang hoc duoc lién két v6i nhau 13 bo than hién thi c6 nén quang hoc c6 phan
chén sang, va mot hodc ca hai trong s6 bé mit duoc bd tri ph?m chén séang cua
nén quang hoc c6 ph?ln chén sang va bé mat hién thi cta bd than hién thi dugc
phu bing hop phan nhya dugc dong rén bang tia cyc tim trong budc 1.

7. Phuong phép tao ra chi tiét quang hoc theo diém 6, trong d6 nén quang hoc c6
phan chén sang 12 nén bao vé dé bao vé man hién thi trong b than hién thi hodc
panen cim Ung, va mdt hodc ca hai trong sb b mat cua phia c6 phan chiin sang
ctia nén bao vé hodc bé mit tAm nén dbi dién vé6i bé mit cam (ng ciia panen cam
{mg va bé mat hién thi ctia bd than hién thi dugc phu bing hop phan nhya dugc
déng rén bang tia cuc tim trong budc 1.

8. Phuong phép tao ra chi tiét quang hoc theo diém 1, trong d6 (A) (met)acrylat
it nhét 13 (met)acrylat dugc lua chon tur nhém bao gdm uretan (met)acrylat,
(met)acrylat c6 mach chinh polyisopren, va monome (met)acrylat.

9. Phuong phép tao ra chi tiét quang hoc theo diém 1, trong d6 hop phan nhya
duge déng rén bang tia cuc tim bao gdm ca hai trong sb (i) it nhét 13 uretan
(met)acrylat hodc (met)acrylat co mach chinh polyisopren, va (i) monome
(met)acrylat, lam (A) (met)acrylat.

10. Phuong phép tao ra chi tiét quang hoc theo diém 1, trong d6 hop phan nhya
dwoc dong rin bang tia cuc tim bao gdm c4 hai trong sb (i) uretan (met)acrylat
thu dwoc nhd phan tmg cua poly C2-C4 alkylen glycol, diisoxyanat, va hydroxy
C2-C4 alkyl (met)acrylat, va (ii) monome (met)acrylat, lam (A) (met)acrylat.
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11. Phuong phép tao ra chi tiét quang hoc theo diém 9 hogc 10, trong d6 khéi
lwong phan tir trung binh khdi ciia uretan (met)acrylat 1a tir 7.000 dén 25.000.

12. Phuong phép tao ra chi tiét quang hoc theo diém 1, trong d6 hop chit
axylphosphin oxit dugc bao gdm 1am (B) chét khoi mao quang polyme héa.

13. Phuong phép tao ra chi tiét quang hoc theo diém 12, trong d6 hop chét
axylphosphin oxit it nhét 13 hop chit duoc lua chon tir nhém bao gém 2,4,6-
trimetylbenzoyldiphenylphosphin oxit, 2,4,6-
trimetylbenzoylphenyletoxyphosphin  oxit, bis(2,4,6-trimetyl ~ benzoyl)-
phenylphosphin oxit, va bis(2,6-dimetoxybenzoyl)-2,4,4-trimetyl-
pentylphosphin oxit.

14. Hop phan nhya dugc dong rdn bang tia cuc tim dugc st dung trong phuong
phép tao ra chi tiét quang hoc theo diém 1, trong d6 hop phan nay bao gdm (A)
(met)acrylat va (B) chit khoi mao quang polyme hoa.

15. Hop phan nhya duoc dong ran bang tia cyc tim theo diém 14, trong d6 (B)
chit khoi mao quang polyme héa 1a hop chét axylphosphin oxit.
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Fig. 4
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