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(21) 1-2022-01372
(57) Sang ché d& cap dén tAm dén nhay &p quang hoc trong d6 cac dém tring khé xuét
hién ngay ca khi cac chét ngoai lai gin vao bé mit cua tAm nén trong qua trinh ghép ndi ap
luc tAm nhiéu 16p bo phan quang hoc. TAm dan nhay 4p quang hoc theo sang ché bao gdm
16p keo nhay ép, trong d6 16p keo nhay ap c6 do nén cua 16p keo nhay ap sau 300 gidy tu
khi x4 4p trong phép thir nén sau bang 3,5% hogc nho hon:
<phép thtr nén>

16p keo nhay 4p dang dia c6 do day 1 mm va duong kinh 8 mm dugce nén ¢ 0,35

MPa tlr bén trén va bén dudi 6 50°C trong 10 gidy, va dé yén trong 300 gidy sau khi xa ap.
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Linh viwe ky thuit dwoe dé cap

Séang ché dé cap dén tAm dan nhay 4p quang hoc. Cu thé hon, sang ché dé cap dén
tAm dan nhay 4p quang hoc dung trong ghép ndi bd phan quang hoc.
Tinh trang ky thuét cia sang ché

Thiét bi hién thi hinh anh nhu thiét bi man hinh tinh thé 16ng hogc thiét bj man
hinh EL hitu co dugc cdu hinh bing tim nhiéu 16p bd phan quang hoc trong d6 cac bd
phéan phu trong sudt nhu mang phan cuc, mang 1éch pha va kinh bao v¢, va cac bo phan
quang hoc trong subt khac dugc ghép 16p 1én bang hién thi hirih anh. TAm dan lam tir
16p keo nhay ap trong sudt duoc sir dung dé ghép ndi cac bo phan quang hoc nhu viy.
No6i cach khac, tAm nhiéu 16p bd phan quang hoc dugce tao ra bing cach dit tAm dan
nhay 4p gilta cac b phén quang hoc can ghép nbi va ghép ndi ap luc cdc bd phan nay
(vi dy, Tai liéu sang ché 1).
Tai liéu vién dan
Tai liéu sang ché

Tai liéu sang ché 1: Pon yéu cdu cip bang doc quyén sang ché Nhat Ban s6 2012-
211305

Céc chét ngoai lai ¢6 thé gin vao bé mit ctia tAim nén trong qué trinh ghép nbi ap
luc tAim nhiéu 16p bd phan quang hoc trén day, va vén @ 12 & chd cac khuyét tat goi 1a
céc dém tring xudt hién & vi tri ma céc chét ngoai lai nhu vdy c6 mit ngay ca trong tAm
nhiu 16p bo phan quang hoc dugc xa éap, dan dén sy giam kha niang nhin thdy cua thiét
bi hién thi hinh anh.
Ban chét ky thuit ciia sang ché

Vén dé k¥ thuét



47276 2192

Sang ché duogc tao ra trudc céac van d& néu trén, va muc dich cua sang ché 1a dé
xuét tim dan nhay 4p quang hoc trong d6 céc d6m tring kho xuét hién ngay ca khi céc
chit ngoai lai gén vao bé mit ctia tAm nén trong qua trinh ghép nbi ap luc tAm nhidu 16p
b6 phén quang hoc.

Trong thiét bi hién thi hinh anh bao gdm man hinh cam tng, 16p trong dan dién
va trong sudt 1am tir ITO (indi thiéc oxit) hodc dang c6 mau hinh twong ty duge tao ra
trén bé mit cia bd phan quang hoc. Hon thé nira, ddy din dinh tuyén béng bac va/hoac
dbng dugce tao ra trén phan ngoai vi. Ngoai ra, phan an gidu mau den thudng dugc trong
& dang khung trén phan chu vi ctia b phan phu trong subt. TAm dan nhay ap quang hoc
dé ghép nbi bd phan quang hoc dugc b tri 16p trong va day dan t6t hon 12 c6 thé bu dép
khe h& dé cho khong c6 bot ndo con lai trén céac khe ho.

Giai quyét vén dé

Khia canh tht nhét theo sing ché dé xuit tAm dan nhay &p quang hoc bao gdm
16p keo nhay ép, trong do

16p keo nhay ap c6 d nén sau 300 gidy tir khi xa ap trong phép thlr nén sau (sau
day, d6i khi don gian goi 1a "dd nén sau khi x4 ap") clia 16p keo nhay ap bang 3,5% hoic
nh6 hon:
<Phép thir nén>

L6p keo nhay 4p dang dia c6 do day 1 mm va dudng kinh 8 mm duge nén ¢ 0,35
MPa tir bén trén va bén dudi & 50°C trong 10 gidy, va dé yén trong 300 gidy sau khi x4
ap.

CAu hinh cua tAim dan nhay 4p quang hoc theo khia canh tht nhit cia sang ché,
trong d6 16p keo nhay ap c6 dd nén sau khi xa ap bang 3,5% hodc nho hon dugc uu tién
boi vi sy xudt hién cla cac d6m tréng c6 thé dugc ngan chin trong san xuét tAm nhiéu
16p bd phan quang hoc véi tAm dan nhay 4p quang hoc. Ly do cho su xuét hién ctia cac

dém tring dugc xem xét boi vi cac chat ngoai lai, néu dugc gian 1én tam nén trong qua
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trinh ghép ndi &p lyc tAm nhiéu 16p bd phan quang hoc, day tAm nhiéu 16p bd phan quang
hoc nhu vay tao ra cac phén bi nén xudng, do d6 khién cho céc phan bi nén xubng nhu
vy van con dudi dang cac diém nén sau khi xa ap. Xét thdy rang, trong truong hop 16p
keo nhay ap c6 do nén sau khi xa ap bing 3,5% hoic nhd hon céc phén bi nén xudng do
cac chat ngoai lai kho xuét hién hodc, ngay ca khi xuét hién, quay trd lai cc phan khong
bi nén xudng do d6 lam cho kho xuét hién céc ddm tring. Lép keo nhay ap t6t hon 14 c6
d6 nén sau khi x4 4p bing 3% hogc nho hon, tot hon nira 1a 2,5% hogc nhd hon theo
quan diém rang cac d6m tring kho xudt hién.

Khia canh tht hai theo séang ché d& xuét tAm dan nhay 4p quang hoc bao gdm 16p
keo nhay &p, trong do

16p keo nhay &p c6 do bién dang sau 6000 gidy tir khi théi tac dung luc cit trong
phép thu cit sau (sau ddy, doi khi don gian goi 1a "do bién dang sau khi thdi tac dung
luc cat") cua 16p keo nhay ap bang 1,4% hodc nho hon:
<Phép thir cat>

Lép keo nhay &p dang dia ¢6 d6 day 1 mm va dudng kinh 8 mm duoc tac dung
luc cét theo hudng xoin & 2000 Pa tir bén trén va bén dudi & 50°C trong 4000 gidy, va
dé yén trong 6000 gidy sau khi thdi tac dung luc cit.

Chu hinh cta tim dan nhay 4p quang hoc theo khia canh thir hai cta sang ché,
trong do 16p keo nhay ap c6 do bién dang sau khi théi tac dung lyc cit bang 1,4% hodc
nho hon dugc vu tién bédi vi su xut hién ctia cac dém tring c6 thé dugc ngin chin trong
san xuat tim nhiéu 16p bd phan quang hoc voi tdm déan nhay 4p. Xét thdy ring, trong
truong hop 16p keo nhay ap c6 do bién dang sau khi thoi tac dung luc cit bang 1,4%
hodc nhé hon cac phén bi nén Xuéng do cac chit ngoai lai kho6 xuét hién hoic, ngay ca
khi xuit hién, quay tr& lai cac phan khong bi nén xubng do d6 lam cho kh¢ xuét hién

céc dém tring. Lép keo nhay ap t5t hon 12 c6 d0 bién dang sau khi thoi tc dung luc cét
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bing 1,2% hodc nhé hon, tdt hon nita 1a 1% hodc nho hon theo quan diém rang cac dém
trang kho xut hién.

Trong tdm dan nhay 4p quang hoc theo khia canh thi nhit cta sang ché, do nén
ngay sau khi nén trong 10 gidly trong phép thi nén (sau déy, doi khi don gidn goi 1a "do
nén ngay sau khi nén") t6t hon 14 20% hodc 16n hon. C4u hinh trong d6 d nén ngay sau
khi nén 13 20% hoic 16n hon dugc vu tién boi vi kha ndng bu dép khe ho vuot trdi dugce
thé hién trong 16p keo nhay ap cta tAm dan nhay 4p quang hoc theo khia canh thir nhét
clia sang ché. PO nén ngay sau khi nén tt hon 1 25% hodc 16n hon, tt hon nita 14 30%
hodc 16n hon boi vi tim dén nhay 4p quang hoc cua tAm dan nhay 4p quang hoc theo
khia canh thir nhét ctia séng ché thé hién khé ning bu dap khe hd vuot trdi.

Trong tdm dén nhay 4p quang hoc theo khia canh thi nhét va thir hai theo séang
ché, ty 1& gel ctia 16p keo nhay ap t6t hon 13 73% hogc 16n hon. C4u hinh trong do6 ty 1&
gel ctia 16p keo nhay ap 12 73% hodc 16n hon dugce vu tién boi vi dd nén sau khi xa ap,
d6 bién dang sau khi thoi téc dung luc cét, va dd nén ngay sau khi nén (cu thé, d6 nén
sau khi x4 ap va do bién dang sau khi thdi tic dung luc cit) cia 16p keo nhay ap dugc
didu chinh trong cac khoang dinh trudc va su xuét hién ctia cac dém trang co thé duoc
ngin chan. Ty 1€ gel cta 16p keo nhay ap t6t hon nita 13 75% hoic 16n hon, con tot hon
nita 12 77% hodc 16n hon béi vi su xuét hién cta cac dém tring c6 thé dugc ngan chin.

Khia canh thir ba theo sang ché dé xuét tAm nhiéu 16p bd phan quang hoc bao
gdm tdm dén nhay 4p quang hoc theo khia canh thu nhét va/hodc thir hai theo sdng ché.
TAm nhiéu 16p bo phan quang hoc theo khia canh thit ba clia sdng ché t6t hon 14 thiét bi
hin thi hinh anh. TAm nhiéu 16p bd phan quang hoc (thiét bi hién thi hinh anh) theo
khia canh tht ba cta sang ché duge ghép ndi voi tAim dan nhay ap quang hoc theo khia
canh thtt nhit va/hodc thtr hai theo sang ché, va do d6 su xuét hién ctia cac dém tréng

¢6 thé duge ngan chian ngay ci khi cdc chat ngoai lai gan 1én tam nén trong qua trinh
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ghép ndi ap luc tAm nhiéu 16p bd phan quang hoc va ¢co thé thu dugc tAm nhidu 16p bd
phan quang hoc (thiét bi hién thi hinh anh) vuot trdi vé kha nang nhin thdy.
Hiéu qua dat dugc cua sang ché

TAm nhiéu 16p bd phan quang hoc dugc san xuét bing cach ghép 16p bd phan
quang hoc véi tAm dan nhay 4p quang hoc theo sang ché, va do d6 sy xuét hién ctia cac
ddm trdng co thé dugce ngin chin ngay ca khi cac chét ngoai lai gén 1én tAm nén trong
qua trinh ghép nbi ap luc tAm nhiéu 16p bd phan quang hoc va c6 thé thu dugc tAm nhidu
16p bd phan quang hoc (thiét bi hién thi hinh anh) vuot trdi vé kha nang nhin théy.

M6 ta vin tit cac hinh vé

Fig. 1 12 hinh v& so lugc md ta phép thit nén.

Fig. 2 1a hinh v& so lugc mo ta phép thir cét.

Fig. 3 1a hinh v& mat cit so luge minh hoa mot vi dy vé tAm nhiéu 16p bd phén
quang hoc (thiét bi hién thi hinh &nh) véi tdm dan nhay 4p quang hoc theo sang ché.
M6 ta chi tiét sang ché

TAm dan nhay 4p quang hoc theo khia canh thir nhit cta sang ché bao gém 16p
keo nhay 4p, trong d6 16p keo nhay &p c6 do nén (do nén sau khi x4 ap) cua lop keo
nhay 4p sau 300 gidly tir khi x4 4p trong phép thir nén sau bing 3,5% hodc nho hon:
<Phép thtr nén>

Lép keo nhay ap dang dia c6 do day 1 mm va duong kinh 8 mm duge nén 6 0,35
MPa tir bén trén va bén duédi & 50°C trong 10 gidy, va dé yén trong 300 gidy sau khi xa
ap.

TAm déan nhay 4p quang hoc theo khia canh thir hai ciia sing ché bao gbém 16p keo
nhay 4p, trong do6 16p keo nhay dp ¢ do bién dang (d6 bién dang sau khi thoi tac dung
luc cét) ctia 16p keo nhay ap sau 6000 gidy tlr khi thdi tdc dung luc cit trong phép thir

cét sau bang 1,4% hodc nhé hon:
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<Phép thir cat>

Lép keo nhay 4p dang dia c6 do day 1 mm va duong kinh 8 mm duogc tac dung
luc cét theo hudng x0&n & 2000 Pa tir bén trén va bén dudi & 50°C trong 4000 gidy, va
dé yén trong 6000 gidy sau khi thdi tdc dung luc cét.

( day, tAm dan nhay 4p quang hoc theo khia canh thr nhit cta sang ché co thé
duoc goi la "tAim dan nhay 4p quang hoc 1", va tAm dan nhay 4p quang hoc theo khia
canh thir hai cia sang ché c6 thé duge goi 1a "tAm déan nhay 4p quang hoc 2". Lép keo
nhay 4p ciu thanh tAm dan nhay ap quang hoc 1 co6 thé duoc goi 1a "16p keo nhay ap 1",
va l6p keo nhay ap cAu thanh tim dan nhay 4p quang hoc 2 c6 thé duoc goi 1a "16p keo
nhay ap 2". TAm déan nhay 4p quang hoc 1 va 2 c6 thé duoc goi chung 12 "tdm dan nhay
ap quang hoc theo sang ché". Lép keo nhay ap 1 va 2 cé thé duoc goi chung 12 "16p keo
nhay &p theo sang ché". Luu y ring “tAm dan nhay 4p" con bao ham nghia "béng dan
nhay ap". Noéi cach khac, tAm dan nhay 4p quang hoc theo sang ché ciing c6 thé 12 bang
dan nhay ap c6 dang bang.

Dang ctia tim dan nhay 4p quang hoc theo séng ché khong duoc gigi han cu thé
mién 1a mat dan dé ghép 16p 1én bd phén quang hoc 1a mat dan (mat 16p keo nhay 4p)
cua 16p keo nhay ap theo sang ché. Vi du, c6 thé ding tim d4n nhay 4p phu mot mét
trong d6 chi c6 mot mat la mét dan, hodc tAm dan nhay ap phu hai mit trong d6 cé hai
mit déu 1a mat dan. Trong truong hop tAm dan nhay ap quang hoc theo sing ché 12 tAm
dan nhay &p pht hai mat, tAm dan nhay 4p quang hoc theo sdng ché c6 thé c6 dang trong
d6 ca hai mat dan déu déu dugc bd tri 16p keo nhay 4p theo sang ché, hoic ¢6 thé co
dang trong d6 mot mét dan déu dugc bd tri 16p keo nhay ap theo sang ché va mit dén
con lai d&u dwogce bd tri 16p keo nhay ap (16p keo nhay ép khac) khong phai 16p keo nhay
ap theo sang ché. TAm dan nhay 4p phu hai mit dugc wu tién theo quan diém ring cac

vat duge ghép 1én nhau.
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TAm dan nhay 4p quang hoc theo sang ché c6 thé duoc goi 1a tAm dén nhay ap
“loai khong 16p nén” khong bao gdbm chét nén (16p nén), hoic tAm dan nhay ap bao gdm
chitnén. O day, tim d4n nhay 4p “loai khong 16p nén” c6 thé duoc goi 1a "tdm dén nhay
ap khong 16p nén", va tm dan nhay ap bao gdm chit nén c6 thé dugc goi 1a "tAm déan
nhay ap dugc bd tri chét nén". Cac vi du vé tim dén nhay 4p khong 16p nén bao gém
tim dan nhay ap phu hai mit chi bao gbm 16p keo nhay éap theo sang ché, va tAm dan
nhay 4p phu hai mit bao gbm 16p keo nhay ap theo sang ché va 16p keo nhay ap con lai
(bit ky 16p keo nhay ap khong phai 16p keo nhay ap theo sang ché). Céac vi du vé tAm
dan nhay ap dugc b6 tri chit nén bao gdbm tdm dén nhay 4p phu mot mét bao gbdm 16p
keo nhay ap theo sang ché & mot mit ciia chit nén, tim dan nhay 4p pht hai mat bao
gbm 16p keo nhay 4p theo sang ché & mdi trudng hop cua ca hai mat cua chét nén, va
tAm dan nhay 4p phu hai mét bao gdm 16p keo nhay ap theo sang ché & mot mit ciia chét
nén va bao gdm 16p keo nhay 4p khac & mit con lai. “Chét nén (16p nén)" c6 nghia la
phin tua, va twong Gng véi phan dugc ghép 16p, cing véi 16p keo nhay é&p, 1én vat trong
sir dung (ghép 16p) ctia tAm dén nhay ap déi voi vat. Ldp tch ra (16p bao v€) duoc tich
trong str dung (ghép 16p) cia tAm dan nhay 4p khong dugc bao gbm trong chét nén.

Do day ciia tim dan nhay 4p quang hoc theo séng ché khong duoc gidi han cu thé,
va tdt hon 14 12 pm hodc 16n hon, t6t hon 12 15 pm hodc 16n hon, t6t hon nita 1a 20 pm
hotic 16n hon, cu thé tét hon 1a 50 pm hogc 16n hon. Do day tot hon 14 500 pm hogc nhd
hon vé cac dic tinh quang hoc, va tdt hon 12 300 um hodc nho hon, t6t hon nita 14 200
um hozc nhé hon. Do day cua 16p bao v¢ khong dugce bao gbm vé d6 day cta tdm dan
nhay ap quang hoc theo sang ché.

Do mo (theo JIS K7136) cua tAm dan nhay 4p quang hoc theo sang ché khong
duoc gidi han cu thé, va tét hon 1a 1,0% hozc nho hon, t4t hon nita 12 0,8% ho#c nhé
hon. D6 md 1,0% hodc nhd hon dugce uu tién dé thu duoc do trong sudt vuot troi va bé

ngoai vuot tri. D mo ¢6 thé dugc do, vi du, bang cach st dung mdy do do mo (t€n
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thuong mai "HM-150" dugc san xuat béi Murakami Color Research Laboratory Co.,
Ltd.), véi miu thu duge bing cach dé yén tAm dan nhay 4p & trang thai binh thudng
(23°C, 50% RH) trong it nhét 24 giv, sau d6 tach 16p bao vé khi 16p bao vé dugc bao
gdm, va sau d6 ghép 16p mAu thu duoc 1én tAm kinh (vi du, mot trong d6 do xuyén quang
tdng 12 91,8% va d6 md 12 0,4%).

Do xuyén quang tbng (theo JIS K7361-1) trong ving budc song anh sang nhin
thiy, ciia tAm dan nhay 4p quang hoc theo sing ché, khong duoc gidi han cu thé, va tot
hon 1a 85% hodc 16n hon, tt hon nita 12 88% hodc 16n hon. PJ xuyén quang tdng ctia
85% hodc 16n hon dugc vu ti€n dé thu dugc do trong subt vuot troi va bé ngoai vugt
troi. PO xuyén quang tdng c6 thé dugc do, vi dy, bang cach st dung may do do m¢ (tén
thwong mai "HM-150" dugc san xuit bdi Murakami Color Research Laboratory Co.,
Ltd.), v6i miu thu duoc bing cach dé yén tAm dan nhay 4p & trang thai binh thudng
(23°C, 50% RH) trong it nhat 24 gid, sau d6 tach 16p bao vé khi 16p bao vé dugc bao
gdm, va sau d6 ghép 16p mau thu duge 1én tAm kinh (vi dy, mot trong d6 do xuyén quang
tdng 12 91,8% va do md 1a 0,4%).

Cuong d6 bam dinh cia tAm dan nhay 4p quang hoc theo sang ché, & mit ctia 16p
keo nhay é&p theo sang ché, khong dugc gidi han cu thé, va t6t hon 13 6 N/20 mm hozc
16n hon, tét hon nita 12 7 N/20 mm hodc 16n hon, con tot hon nita 1a 10 N/20 mm hodc
16n hon vé do bén bam dinh. Cudng d6 bam dinh twong tmg v&i boc tach cuong do bam
dinh & 180°, va c6 thé dugc do béng boc tach tir vat (vi du, tAm kinh, tAm khong gi, hodc
loai lam tir chit déo nhu polycacbonat) theo JIS Z 0237 trong cac didu kién gdm tbc do
kéo cing 300 mm/phut va goc kéo cing 180° (d9).

(L6p keo nhay &p cua sang ché)

Trong tAm dan nhay &p quang hoc 1, 16p keo nhay 4p 1 c6 d6 nén (d0 nén sau khi
x4 4p) ctia 16p keo nhay ap sau 300 gidy tir khi xa ap trong phép thtr nén bang 3,5% hoic

nhoé hon. C4u hinh trong d6 16p keo nhay ap 1 c6 do nén sau khi xa ap bang 3,5% hodc



47276 9/92

nho hon dugc vu tién bdi vi su xudt hién cua cc dém tréng c6 thé duoc ngén chan trong
san xuét tAm nhiéu 16p bd phan quang hoc v&i tAm dan nhay 4p quang hoc 1. Ly do cho
sw xudt hién ctia cac d6m tring dugc xem xét béi vi cac chét ngoai lai, néu duoc gin 1én
tAm nén trong qué trinh ghép nbi ap luc tAm nhiéu 16p bd phéan quang hoc, d4y tAm nhiéu
16p bo phén quang hoc nhu vy tao ra cac phan bi nén xubng, do d6 khién cho céc phan
bi nén xubng nhu vay van con dudi dang cac diém nén sau khi xa 4p. Xét thdy ring,
trong trudng hop 16p keo nhay ap 1 c¢6 d nén sau khi xa ap bang 3,5% hodc nhd hon,
cac phﬁn bi nén xuéng do cac chét ngoai lai kho xudt hién hoic, ngay ca khi xuét hién,
quay trd lai céc phan khong bi nén xubng do d6 1am cho kho xuét hién céc dém tring.
Do nén sau khi x4 ap ciia 16p keo nhay ap 1 t6t hon 1a 3% hodc nhé hon, tét hon nita 12
2,5% hodc nhé hon theo quan diém ré’mg cac dém tréng kho6 xuét hién. Giéi han duéi
ctia d0 nén sau khi xa ap ctia 16p keo nhay 4p 1 khong duoc gioi han cu thé, va t6t hon
12 0,1% hodc 16n hon, t6t hon nita 13 0,5% hoic 16n hon theo quan diém réng kha nédng
bu dép khe ho 1a vugt trdi.

“Phép thir nén" dugc md ta ¢ tham chiéu dén céc hinh v&. Fig. 1 1a hinh v& so
luge md ta phép thir nén, trong do 10 thé hién 16p keo nhay ap, va 11 va 12 mdi trudng
hop thé hién tAm song song.

Lép keo nhay 4p 10 1a 16p keo nhay ap dang dia c6 do day 1 mm va duong kinh
8 mm va dugc cAu hinh tir 16p keo nhay ap 1, va tAm song song 11 va 12 mdi trudng
hop c6 mit trén va méit dudi mdi trudng hop c6 duong kinh 8 mm va la mdi trudong hop
tao ra tlr, vi du, thép khong gi (Fig. 1(a)). Mt trén cia tAm song song 11 va mit dudi
clia tAm song song 12 14n lwot duge sép hang vé vi tri va tiép giap véi mit dudi va mat
trén cta 16p keo nhay 4p 10 (Fig. 1(b)). Tiép theo, luc F1 béng 0,35 MPa dugc dit tir
tAm song song 11 va 12 hudng v& 16p keo nhay 4p 10 & nhiét ¢ mdi trudng 50°C trong
10 gidy (Fig. 1(c)). Tiép theo, tAm song song 11 va 12 dugc thoi tdc dung luc (x4 dp),

va dé yén trong 300 gidy (Fig. 1(d)). “P¢ nén sau khi xa ap" co nghia la ty 1€ phan trim
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(%) lugng thay dbi ctia do day ctia 16p keo nhay ap 10 sau 300 gidy tir khi xa 4p (Fig.
1(d)) so v&i do day (100%) cua 16p keo nhay ap 10 & giai doan dau (Fig. 1(b)).

L6p keo nhay ap 1 tot hon 13 c6 do nén (d9 nén ngay sau khi nén) ngay sau khi
nén trong 10 gidy trong phép thir nén ctia 20% hodc 16n hon. CAu hinh trong d6 dd nén
ngay sau khi nén 1a 20% hodc 16n hon dugc uu tién béi vi khd nang bu dap khe ho vuot
troi dugc thé hién trong 16p keo nhay 4p 1 cla tAm dan nhay 4p quang hoc 1. P9 nén
ngay sau khi nén tdt hon 14 25% hoic 16n hon, tot hon nita 12 30% hodc 16n hon béi vi
16p keo nhay 4p 1 thé hién kha ning bl dép khe h& vuot troi. Gid tri gisi han trén cia
d6 nén ngay sau khi nén cta 16p keo nhay ap 1 khong dugc gidi han cu thé, va tét hon
ntta 1a 34% hoédc nho hon, con tot hon nita 12 33,5% hodc nhé hon theo quan diém r%mg
su xuét hién cua céac dém tréng c6 thé duoc ngan chin.

“P0O nén ngay sau khi nén" c6 nghia la ty 1€ phén trim (%) lugng thay d6i cua do
day ctia 16p keo nhay 4p 10 ngay sau khi nén trong 10 gidy (Fig. 1(c)) so v6i do day
(100%) cua 16p keo nhay ap 10 & giai doan dau (Fig. 1(b)).

Ty 1é ctia d6 nén sau khi x4 4p v6i do nén ngay sau khi nén (d0 nén sau khi xa
ap/dd nén ngay sau khi nén), li€én quan dén 16p keo nhay 4p 1, khong dugc gidi han cu
thé, va t&t hon 1a 0,1 hodc nhd hon. C4u hinh trong d6 ty 1& (d0 nén sau khi xa dp/dd nén
ngay sau khi nén) 1a 0,1 hodc nhd hon dugc uu ti€n badi vi sy xuét hién cta céc dém
tring c¢6 thé duge ngin chin trong san xuét tim nhiéu 16p bd phan quang hoc véi tdm
dan nhay 4p quang hoc 1. Ty 1€ (d0 nén sau khi x4 4p/d nén ngay sau khi nén) t6t hon
nitta 1a 0,09 hodc nho hon, con tdt hon nita 13 0,08 hodc nhé hon theo quan diém r%mg
céc ddm tring kho xuét hién. Gi6i han du6i cta ty 1€ (d0 nén sau khi xa 4p/dd nén ngay
sau khi nén) khong dugc giéi han cu thé, va c6 thé 12 0,01 hodc 16n hon.

“Pd nén sau khi xa 4p" va “dd nén ngay sau khi nén" cta 16p keo nhay ap 1 co
thé dugc diéu chinh bang, vi du, ty 1€ gel ctia 16p keo nhay ap 1, cac déc tinh vat Iy nhu

m6 dun dan hdi, cong thire (vi du, loai va trong lugng phan tit, lwong st dung, thanh
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phén monome, va loai va lugng nhom chire, cia polyme nén, ciing nhu loai va luong
chit lién két ngang) ctia hop phén keo nhay 4p dé tao thanh 16p keo nhay 4p 1, va didu
kién xtr 1y (diéu kién gia nhiét, didu kién chiéu xa).

Trong tAm dén nhay ap quang hoc 2, 16p keo nhay éap 2 t5t hon 13 ¢6 d6 bién dang
sau 6000 gidy tir khi thoi tdc dung luc cit trong phép thir c4t (d0 bién dang sau khi thoi
tac dung luc cat) ctia 16p keo nhay ap bang 1,4% hodc nhé hon. CAu hinh trong d6 16p
keo nhay ap 2 ¢6 d bién dang sau khi thoi tdc dung luc cit bang 1,4% hodc nho hon
duoc uu tién bdi vi sy xuét hién ctia cac dém tring c6 thé duoc ngin chin trong séan Xudt
tAm nhiéu 16p bd phan quang hoc véi tAm dan nhay 4p quang hoc 2. Xét thdy rang, trong
truong hop 16p keo nhay ép 2 c6 do bién dang sau khi thoi tac dung luc cit bang 1,4%
hodc nho hon, cac phan bi nén xudng do cac chét ngoai lai kho xuét hién hoic, ngay ca
khi xuét hién, quay tré lai cac phan khong bi nén xubng do d6 1lam cho kho xuét hién
céc dém tring. Do bién dang sau khi thdi tic dung luc cit ctia 16p keo nhay &p 2 t6t hon
nita 14 1,2% hodc nho hon, tdt hon nita 1a 1% ho#c nho hon theo quan diém réng cac
dém tring kho xuét hién. Gi6i han dudi cua do bién dang sau khi thdi tac dung luc cit
ctia 16p keo nhay ap 2 khong duoc gidi han cu thé, va tdt hon 14 0,1% hodc 16n hon, tbt
hon ntta 13 0,15% hodc 16n hon theo quan diém ring kha ning bu ddp khe hé 1a vuot
troi.

“Phép thir cat" duge md ta c6 tham chiéu dén céc hinh v&. Fig. 2 13 hinh v& so
luoc md ta phép thu cét, trong d6 20 thé hién 16p keo nhay ap, va 21 va 22 mdi trudng
hop thé hién tAm song song.

Lé6p keo nhay 4p 20 1a 16p keo nhay ap dang dia c6 do day 1 mm va duong kinh
8 mm va dugc cAu hinh tir 16p keo nhay ap 2, va tdm song song 21 va 22 mdi trudng
hop c6 mt trén va mat dudi mdi trudong hop c6 duong kinh 8 mm va la mdi truomg hop
tao ra tir, vi du, thép khong gi (Fig. 2(a)). Mit trén cta tAm song song 21 va mat dudi

ciia tAm song song 22 1an luot dugc sap hang vé vi tri va ti€p gidp voi mat dudi va mat
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trén ciia 16p keo nhay ap 20 (Fig. 2(b)). Tiép theo, luc cit F2 theo huéng x04n, ctia 2000
Pa, dugc dat tir tim song song 21 va 22 huéng v& 16p keo nhay &p 20 & nhiét do moi
trudong 50°C trong 4000 gidy (Fig. 2(c)). Tiép theo, tAm song song 21 va 22 dugc thdi
téc dung luc cét, va dé yén trong 6000 gidy (Fig. 2(d)). “P9 bién dang sau khi thoi téc
dung luc cat" conghialaty 1€ phan tram (%) luong thay dbi ctia chu vi ngoai theo hudng
xo0én ctia 16p keo nhay 4p 20 sau 6000 gidy tir khi thoi tac dung luc cét (Fig. 2(d)) so voi
chu vi ngoai (100%) ctia 16p keo nhay ap 20 & giai doan dau (Fig. 2(b)).

L6p keo nhay 4p 2 tt hon 12 ¢6 d9 bién dang sau 8000 gidy tir khi thoi tac dung
luc cit trong phép thi cit (& day, doi khi duoc goi 1a "do bién dang sau 8000 gidy tir khi
thdi tac dung luc cét") cta 16p keo nhay dp clia 1% hogdc nho hon. C4u hinh trong d6 16p
keo nhay ap 2 c6 do bién dang sau 8000 gidy tir khi thdi téc dung luc cit ctia 1% hoic
nhé hon dugc vu tién badi vi su xudt hién ciia cac dbm tring c6 thé dugc ngin chin trong
san xuat tAm nhiéu 16p bd phan quang hoc voi tAm dan nhay ap quang hoc 2. Xét thy
rang, trong trudng hop 16p keo nhay ép 2 ¢6 4o bién dang sau 8000 gidy tir khi thoi tac
dung luc cit ctia 1% hodc nho hon, cic phin bi nén xubng do cac chét ngoai lai kho xuét
hién hoac, ngay ca khi xuét hién, quay tré lai cac phan khong bi nén xubng do d6 lam
cho khé xudt hién cac dém tring. PO bién dang sau 8000 gidy thoi tdc dung luc cit cia
16p keo nhay ap 2 tdt hon nita 12 0,9% hodc nho hon, con tdt hon nira 13 0,8% hodc nhd
hon, hodc ¢6 thé 1 0,7% hodc nhé hon theo quan diém ring céc dém tring kho xudt
hién. Gi6i han dudi cta d6 bién dang sau 8000 gidy tlr khi thoi tac dung luc cit cia 16p
keo nhay ap 2 khong duoc gidi han cu thé, va t6t hon 13 0,05% hodc 16n hon, tbt hon
nita 12 0,08% hodc 16n hon theo quan didm ring kha ning bu dép khe hd 1a vuot troi.

“Pd bién dang sau 8000 gidy tir khi thoi tic dung luc cat" c6 nghia 1a ty 1& phan
tram (%) luong thay dbi cua chu vi ngoai theo hudng x0&n cta 16p keo nhay ap 20 sau
8000 gidy tir khi thoi tac dung luc cét (sau 2000 gidy nira tr Fig. 2(d)) so v6i chu vi
ngoai (100%) cia 16p keo nhay ap 20 ¢ giai doan dau (Fig. 2(b)).

12
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L6p keo nhay ép 2 t5t hon 13 c6 d6 bién dang ngay sau khi tac dung luc cit trong
4000 gidy trong phép thir cit (& day, doi khi dugc goi 1a "do bién dang ngay sau luc
cit") bang 1% hodc 16n hon. CAu hinh trong d6 d6 bién dang ngay sau luc cat 1a 1%
hodc 16n hon duoc wu tién boi vi kha ndng bu dép khe hd vuot trdi duge thé hién trong
16p keo nhay ap 2 cua tAm dan nhay 4p quang hoc 2. Do bién dang ngay sau luc cét tdt
hon nita 1a 1,5% hoac 1én hon, con tot hon nita 13 1,7% hodc 16n hon bai vi 16p keo nhay
ap 2 thé hién kha ning bl dip khe h& vuot troi. Gia tri gi6i han trén cua do bién dang
ngay sau luc cit cua 16p keo nhay ap 2 khong dugc gidi han cu thé, va tdt hon 1a 5%
hodc nhé hon, t&t hon nita 12 4% hoic nho hon theo quan diém réng su xuét hién cia
céc ddm tréng co6 thé dugc ngan chan.

“Po bién dang ngay sau luc cit" c6 nghia la ty 1€ phan trim (%) lugng thay d6i
cta chu vi ngoai theo hudng x0&n cua 16p keo nhay ap 20 ngay sau khi tac dung luc ct
trong 4000 gidy (Fig. 2(c)) so v6i chu vi ngoai (100%) cua 16p keo nhay 4p 20 & giai
doan dau (Fig. 2(b)).

“Po bién dang sau khi thoi tac dung luc cit", “dd bién dang sau 8000 gidy tir khi
thoi tac dung luc cat" va “dd bién dang ngay sau luc cat" cta 16p keo nhay ap 2 ¢ thé
duoc diéu chinh bang, vi du, ty 1€ gel cta 16p keo nhay 4p 2, céc ddc tinh vat ly nhu mo
dun dan hdi, cong thie (vi du, loai va trong lwong phan tir, lugng sur dung, thanh phan
monome, va loai va lugng nhom chire, cia polyme nén, cling nhu loai va lugng chét lién
két ngang) ctia hop phan keo nhay 4p dé tao thanh 16p keo nhay ap 2, va didu kién xtr ly
(didu kién gia nhiét, didu kién chiéu xa).

Lép keo nhay ap 1 ¢o thé c6 cac dic tinh néu trén (40 bién dang sau khi thdi téc
dung luc cit bang 1,4% hodc nho hon, t5t hon 12 do bién dang sau 8000 gidy tir khi thoi
tac dung luc cit bang 1% hodc nhd hon va do bién dang ngay sau luc cit bang 1% hotc
16n hon) cia 16p keo nhay ap 2, va 16p keo nhay ap 2 ¢6 thé c6 céc dic tinh néu trén (d0

nén sau khi x4 ap 1a 3,5% hodc nho hon, tdt hon 13 d6 nén ngay sau khi nén 12 20% hodc
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16n hon) cta 16p keo nhay ap 1. N6i cach khac, tAm dan nhay 4p quang hoc theo sang
ché tét hon 1a c6 @ nén sau khi xa 4p bang 3,5% hoic nho hon (t6t hon 14 d6 nén ngay
sau khi nén bing 20% hodc 16n hon) va tét hon 14 c6 d¢ bién dang sau khi thoi tac dung
Iuc cit bing 1,4% hogc nhd hon (t5t hon 12 do bién dang sau 8000 giy tir khi thoi téc
dung lyc cét bang 1% hoic nhd hon va do bién dang ngay sau luc cit bing 1% hodc 16n
hon).

Trong tAm d4n nhay 4p quang hoc theo sang ché (tim dén nhay ap quang hoc 1
va 2), ty 1€ gel cua 16p keo nhay 4p theo sang ché (tim dan nhay ap quang hoc 1 va 2)
t6t hon 12 73% hodc 16n hon. C4u hinh trong d6 ty 1& gel cua 16p keo nhay ap theo sang
ché 13 73% hodc 16n hon duoc wu tién boi vi d6 nén sau khi xa ap, dd nén ngay sau khi
nén, d6 bién dang sau khi théi tac dung luc cit, d bién dang sau 8000 gidy tir khi thoi
tac dung luc cat, do bién dang ngay sau luc cét (cu thé, do nén sau khi xa ap va do bién
dang sau khi thoi tac dung luc cit) cua 16p keo nhay ap theo sang ché duogc diéu chinh
trong cac khoang dinh trudc va su xut hién cta cac d6m tréng ¢6 thé dugc ngén chin.
Ty 1€ gel cta 16p keo nhay dp theo sang ché t6t hon nita 1a 75% hodc 16n hon, con tot
hon nita 12 77% hodc 16n hon béi vi sy xut hién cia cac dém tréng c6 thé duge ngin
chan. Gié trj gii han trén cta ty 1& gel ctia 16p keo nhay ap theo sang ché khong dugc
¢i6i han cu thé, va tét hon 12 90% hogc nhé hon, tot hon nira 1a 85% hodc nhd hon theo
quan diém ring kha ning bu dép khe hé 12 vugt troi.

Ty 1€ gel (ty 1€ cua phan khong tan trong dung mdi) ctia 16p keo nhay ép theo
sang ché c6 thé duoc xé4c dinh 12 phan khong tan trong etyl axetat. Cu thé, n6 duogc xéac
dinh 14 ty 1 trong lugng (don vi: % trong lugng) cua mAu truée khi ngdm so véi phan
khong tan sau khi ngdm cta 16p keo nhay 4p trong etyl axetat & nhiét do trong phong
(23°C) trong 7 ngay. Cu thé hon, ty 1& gel chi gié tri dugc tinh bing "Phuong phap do
ty 1€ gel" sau day.

(Phuong phép do ty 1€ gel)
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Khoang 1 g 16p keo nhay ap dugc thu gom, va trong lugng cua chung dugce do va
x4c dinh 12 “trong luong ctia 16p keo nhay ap trude khi ngdm". Tiép theo, 16p keo nhay
4p thu gom duge ngdm trong 40 g etyl axetat trong 7 ngay, sau d6 thanh phan khong
hoa tan trong etyl axetat (phan khong hoa tan) dugc thu hdi hoan toan, toan bd phan
khong hoa tan, da thu hdi, dugc sy khd & 130°C trong 2 gid dé loai b etyl axetat, va
sau do trong luong dugc do va xac dinh 13 “trong luong kho cua phén khong hoa tan"
(trong luong cua 16p keo nhay 4p sau khi ngam). Tiép theo, tri sb thu dugc dugc dua
vao biéu thirc sau dé tinh toan.

Ty 1& gel (% trong luong) = [(Trong lugng kho cua phén khong hoa tan)/(Trong
luong ctia 16p keo nhay ap trude khi ngam)] x 100

Ty 1€ gel cta 16p keo nhay ap theo sang ché c6 thé duoc didu chinh bing, vi dy,
cong thire (vi dy, loai va trong lugng phan ti, lugng st dung, thanh phén monome, va
loai va lugng nhom chire, ciia polyme nén, ciing nhu loai va luong chét lién két ngang)
cta hop phéan keo nhay ap dé tao thanh 16p keo nhay ap theo sang ché, va diéu kién xir
Iy (didu kién gia nhiét, didu kién chiéu xa).

M5 dun dan hdi (G'25) & 25°C cia 16p keo nhay 4p theo sang ché khong duge
gidi han cy thé, va ¢ thé 13, vi dy, tét hon 14 0,01 MPa hodc 16n hon, tot hon nira 14 0,05
MPa hoéc 16n hon, con t&t hon nita 1a 0,1 MPa hodc 16n hon. CAu hinh nhu vay dugc
wu tién bai vi cac ddm tring duoc ngin chin. G'25 khong duge gidi han cu thé, va 13, vi
du, t&t hon 13 1 MPa hodc nhé hon, tdt hon nira 1 0,8 MPa hogc nhé hon, con tot hon
nita 1a 0,5 MPa hodc nho hon theo quan diém rang kha ning bu dap khe hd 12 vuot troi.

M6 dun dan hdi (G'85) & 85°C cua 16p keo nhay dp theo sang ché khong duge
gi6i han cu thé, va c6 thé 1a, vi du, tot hon Ia 0,001 MPa hodc 16n hon, t6t hon nita 14
0,005 MPa hoac 16n hon, con tot hon nita 14 0,01 MPa hodc 16n hon. Chu hinh nhu vay
dugc vu tién bdi vi cac dbm tring dugc ngin chan. G'85 khong dugce gidi han cu thé, va

13, vi du, t6t hon 1a 0,5 MPa hogc nhé hon, tot hon nita 1a 0,4 MPa hodc nhé hon, con
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¢5t hon nita 12 0,3 MPa hosic nhé hon theo quan diém ring kha nang bu dép khe hé 1a
vuot troi.

Tang sb ton hao (tan §) & 70°C cua 16p keo nhay 4p theo sang ché khong dugc
gi6i han cu thé, va co thé 13, vi du, t6t hon 13 0,32 hozc nho hon, tot hon nita 13 0,3 hoic
nhé hon, con tét hon nita 13 0,28 hodc nhd hon. Céu hinh nhu vy duge wu tién boi vi
céc ddm tring duogc ngin chin. Tan § khong dugc gidi han cu thé, va 1a, vi du, 0,05 hodc
16n hon, tét hon 14 0,08 hodc 16n hon, tot hon nita 12 0,1 ho#c 16n hon theo quan diém
rang kha ning bu dép khe hé 1a vuot troi.

M5 dun dan hdi (G'25, G'85) va tang sb ton hao (tan 8) ctia 16p keo nhay ap theo
sang ché duge do bang phép do do nhét dan hdi dong trong Cac vi du duge mo ta dudi
day. Mo dun dan hdi (G'25, G'85) va tang sb tén hao (tan §) cua 16p keo nhay éap theo
sang ché ¢6 thé dugc didu chinh bang, vi dy, cong thire (vi dy, loai va trong luong phén
tr, lwong st dung, thanh phan monome, va loai va lugng nhém chic, cia polyme nén,
cling nhu loai va lugng chét lién két ngang) ctia hop phan keo nhay ap dé tao thanh 16p
keo nhay &p theo sang ché, va didu kién xi Iy (diéu kién gia nhiét, dieu kién chiéu xa).

Do day cua 16p keo nhay 4p theo sang ché khong duoc giti han cu thé, va t6t hon
1 12 dén 350 pm, tét hon nita 1a 12 dén 300 pm. Do day bang hodc 16n hon gid tri nhét
dinh dugc vu tién boi vi kha ndng bu dép khe h& va dd bén bam dinh dugc ting cudng.
Do day bang hodc nhé hon gia tri nhét dinh dugc uvu tién béi vi d& dang ngin chin sy
xuit hién cia cac ddm tréng.

Do mo (theo JIS K7136) cta 16p keo nhay 4p theo sang ché khong dugc gi6i han
cu thé, va tdt hon 1a 1,0% hoc nhé hon, tét hon nira 1a 0,8% hogc nhé hon. Do mo bing
1,0% ho#c nhé hon dugce uu tién dé thu duoc do trong subt vuot troi va bé ngoai vuot
troi. PO mo co thé duoc do, vi du, bang cach st dung may do d6 mo (tén thuong mai
"HM-150" dwoc san xudt bdi Murakami Color Research Laboratory Co., Ltd.), v6i mau

thu dugc bing cach dé yén 16p keo nhay ap (d6 day: 100 pm) ¢ trang thai binh thudong
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(23°C, 50% RH) trong it nhét 24 gio, va sau d6 ghép 16p mau thu duge 1én tdm kinh (vi
du, mdt trong d6 dd xuyén quang tdng 14 91,8% va do mo 13 0,4%).

Do xuyén quang tong (theo JIS K7361-1) trong ving budc séng nh sang nhin
thdy cta 16p keo nhay ap quang hoc theo sang ché khong dugc giéi han cu thé, va tbt
hon 12 85% hodc 16n hon, t6t hon nita 13 88% hodc 16n hon. Do xuyén quang tdng cuia
85% hodac 16n hon dugce uu tién dé thu duoc dd trong subt vuot troi va bé ngoai vuot
troi. PO xuyén quang téng cé thé duoc do, vi du, bang cach sir dung médy do dd md (tén
thwong mai "HM-150" dugc san XuAt bdi Murakami Color Research Laboratory Co.,
Ltd.), véi mau thu duoc bang cach dé yén 16p keo nhay 4p (d0 day: 100 pm) & trang thai
binh thuong (23°C, 50% RH) trong it nhét 24 gid, sau d6 tach 16p bao vé khi 16p bao vé
duoc bao gém, va sau d6 ghép 16p mau thu dugc 1én tAm kinh (vi du, mot trong d6 do
xuyén quang tong 12 91,8% va do mo 1a 0,4%).

Keo nhay ap cu thanh 16p keo nhay 4p theo sang ché khong duoc gisi han cu thé,
va cac vi du bao gdm keo nhay ép trén co s& acrylic, keo nhay 4p trén co s¢ cao su, keo
nhay 4p trén co s& vinyl alkyl ete, keo nhay 4p trén co so silicon, keo nhay ap trén co s6
polyeste, keo nhay 4p trén co s& polyamit, keo nhay ép trén co s& uretan, keo nhay ap
trén co s& flo, va keo nhay ap trén co s& epoxy. Cu thé, keo nhay ap cAu thanh 16p keo
nhay 4p t6t hon 13 keo nhay é&p trén co s¢ acrylic v& d6 trong subt, dd bam dinh, do bén
v6i thoi tiét, chi phi, va d& thiét ké keo nhay 4p. No6i cach khac, 16p keo nhay 4p theo
sang ché t6t hon 14 16p keo nhay ap acrylic dugc c4u thanh tir keo nhay ép trén co s&
acrylic. Keo nhay ap co thé duoc st dung don 1€ hodc & dang két hop cua hai hodc nhiéu
hon hai loai trong sb chung.

L6p keo nhay 4p acrylic chira polyme acrylic 1am polyme nén. Polyme acrylic 1a
polyme chira monome acrylic (monome c6 (met)acryloyl trong phén tir cia no) lam

thanh phin monome c4u thanh polyme. Polyme acrylic t6t hon 12 polyme chira este alkyl
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cua axit (met)acrylic 1am thanh phin monome cAu thanh polyme. Polyme acrylic ¢6 thé
duoc str dung don 1é hodc ¢ dang két hop cua hai hogic nhiéu hon hai loai trong sb ching.

Hop phan keo nhay 4p tao thanh 16p keo nhay ap theo sang ché c6 thé 1a & dang
bat ky. Vi du, hop phén keo nhay ap co thé 14, vi du, loai nhii twong, loai dung moi (loai
dung dich), loai xtr ly béng tia nang lugng hoat hoa, hodc loai néng chay. Cu thé, hop
phdn keo nhay 4p loai xir ly bang tia ning lugng hoat héa hodc loai dung mdi duge uu
tién vé& kha ning san xuit va vé viéc dé thu duoc 16p keo nhay ap vuot troi vé céc dic
tinh quang hoc va céc déc tinh bé ngoai. Cu thé, hop phéan keo nhay ap loai xir ly bang
tia ning luong hoat hoa duoc wu tién theo quan diém rang céc dic tinh néu trén (cu thé,
do nén sau khi xa ap, do bién dang sau khi thdi tac dung luc cit, ty 1€ gel, va dang tuong
tw) cta 16p keo nhay ap dé dang dugc kiém soat.

N6i cach khac, 16p keo nhay ap theo sang ché t5t hon 12 16p keo nhay ap acrylic
chira polyme acrylic lam polyme nén va duge tao ra tir hop phan keo nhay 4p trén co s
acrylic loai xtr ly bing tia ning lugng hoat hoa.

Céc vi du vé tia nang lugng hoat hoa bao gdm birc xa ion hoa nhu tia o, tia B, tia
v, tia notron va chum dién tir, va tia cyc tim, va cu thé, tia cuc tim duge uu tién. Noi
cach khac, hop phan keo nhay 4p loai xir Iy bang tia ning lugng hoat hoa t6t hon 14 hop
phan keo nhay 4p loai xt ly bang tia cuc tim.

Céc vi du v& hop phan keo nhay 4p (hop phan keo nhay ép trén co s acrylic) tao
thanh 16p keo nhay 4p acrylic bao gdm hop phan keo nhay 4p trén co s& acrylic bao gbm
polyme acrylic 1am thanh phan co ban, hodc hop phan keo nhay 4p trén co s& acrylic
bao gdm, lam thanh phén co ban, hdn hgp (d6i khi duge goi 1a "hdn hop monome") cla
céc chat don thé (cac monome) ciu thanh polyme acrylic hodc san phim dugce tring hop
mdt phan ctia chiing. Céc vi du vé dang dé cap trudc bao gbm cai goi 1a loai dung moi
hop phan keo nhay é4p trén co sé acrylic. Cac vi du vé dang d& cép sau bao gdm cai goi

12 loai xir Iy bang tia ning lwong hoat héa hop phén keo nhay ép trén co s& acrylic. “hdn
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hop monome" c6 nghia la hdn hop bao gdém thanh phan monome ciu thanh polyme.
“san phAm duoc trang hgp mot phan" cling c6 thé dugc goi 1a "prepolyme", va c6 nghia
1a hop phan trong d6 mot hodc nhidu hon mot thanh phin monome trong hén hop
monome duoc trung hop mot phan.

Polyme acrylic 1a san phim duoc trung hop dugc cAu thanh (duoc tao ra) voi
monome acrylic 1am thanh phan monome co ban (thanh phén chat don thé). Polyme
acrylic tdt hon 12 san phim dugc trung hop duoc cAu thanh (duoc tao ra) véi este alkyl
cua axit (met)acrylic 1am thanh phin monome co ban. Noi cach khéc, polyme acrylic
t6t hon 13 bao gdm este alkyl cua axit (met)acrylic lam don vi cu thanh. O day,
“(met)acrylic" thé hién "acrylic" va/hodc "metacrylic" (b4t ky mot trong sd hodc ca
"acrylic" va "metacrylic"), va didu twong tw 4p dung cho cac truong hgp con lai. Polyme
acrylic 1a ¢ day duoc cAu thanh tir mot hodc nhiéu hon mot thanh ph?ln monome.

Céc vi du v este alkyl clia axit (met)acrylic 1am thanh phan monome co ban tbt
hon 12 bao gbm este alkyl cua axit (met)acrylic c6 nhém alkyl mach thing hodc mach
nhanh. Este alkyl cua axit (met)acrylic ¢ thé dugc sir dung don 1€ hodc ¢ dang két hop
ctia hai hodc nhiéu hon hai loai trong s6 chung.

Este alkyl cta axit (met)acrylic ¢6 nhém alkyl mach thing hoic mach nhanh
khong dugc gidi han cu thé, va cac vi du bao gém este alkyl cia axit (met)acrylic mdi
trudng hop c¢6 nhom alkyl mach théng hoic mach nhanh c6 1 dén 20 nguyén tir cacbon,
nhu metyl (met)acrylat, etyl (met)acrylat, propyl (met)acrylat, isopropyl (met)acrylat,
n-butyl (met)acrylat, isobutyl (met)acrylat, s-butyl (met)acrylat, t-butyl (met)acrylat,
pentyl (met)acrylat, isopentyl (met)acrylat, hexyl (met)acrylat, heptyl (met)acrylat,
octyl (met)acrylat, 2-etylhexyl (met)acrylat, isooctyl (met)acrylat, nonyl (met)acrylat,
isononyl (met)acrylat, dexyl (met)acrylat, isodexyl (met)acrylat, undexyl (met)acrylat,
dodexyl (met)acrylat, tridexyl (met)acrylat, tetradexyl (met)acrylat, pentadexyl

(met)acrylat, hexadexyl (met)acrylat, heptadexyl (met)acrylat, octadexyl (met)acrylat
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(stearyl (met)acrylat), isostearyl (met)acrylat, nonadexyl (met)acrylat va eicosyl
(met)acrylat. Cu thé, este alkyl cla axit (met)acrylic ¢6 nhém alkyl mach thang hoic
mach nhénh t6t hon 1 este alkyl cta axit (met)acrylic ¢ nhom alkyl mach thang hoic
mach nhéanh ¢6 4 dén 18 nguyén tir cacbon, tdt hon nita 13 2-etylhexyl acrylat (2EHA)
hodc n-butyl acrylat (BA). Este alkyl cua axit (met)acrylic c6 nhom alkyl mach thing
hoic mach nhanh c6 thé duoc st dung don 1€ hodc & dang két hop ctia hai hodc nhiéu
hon hai loai trong s6 ching.

Ty 1€ cta este alkyl cia axit (met)acrylic trong tht ca cac thanh phin monome
(100% trong lugng) cAu thanh polyme acrylic khong dugc gidi han cu thé, va t&t hon 1a
50% trong lugng hodc 16n hon (vi dy, 50 dén 100% trong luong), t&t hon nira 1a 53 dén
90% trong luong, con t&t hon nita 12 55 dén 85% trong luong.

Polyme acrylic co thé ciing bao gdm monome ¢6 thé copolyme héa lam thanh
phin monome cAu thanh polyme, cling véi este alkyl ciia axit (met)acrylic. Noi cach
khac, polyme acrylic co thé ciing bao gdbm monome c6 thé copolyme héa 1am don vi ciu
thanh. Monome c¢6 thé copolyme hoa co thé dugc st dung don 1& hodc & dang két hop
cta hai hodc nhidu hon hai loai trong s& ching.

Monome c6 thé copolyme hoéa khong duge gidi han cu thé, va cac vi du tét hon
la bao gdbm monome c6 nguyén ti nito trong phan tir clia n6 va monome ¢6 nhom
hydroxyl trong phan tir cia n6 vé ngan chin sy mo duc va ting cudng vé d0 bén trong
mdi trudng d6 4m cao, do bén bam dinh, tinh twong thich véi cac phu gia nhu chét hép
thu tia cuc tim, va d§ trong subt. Noi cach khac, polyme acrylic t6t hon 14 bao gdm
monome c6 nguyén tir nito trong phan tr ctia nd, 1am don vi c4u thanh. Polyme acrylic
t6t hon 12 bao gdm monome c6 nhém hydroxyl trong phén tir ctia n6, lam don vi chu

thanh.

Monome ¢ nguyén tit nito trong phan tir ciia né la monome (chat don th€) co it

nhét mot nguyén tir nito trong phén tir ciia né (trong mot phén t). O day, “monome c6
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nguyén t nito trong phén tir cia nd" ¢o thé duoc goi 1a "monome chita nguyén tir nito".
Monome chira nguyén tr nito khong duoc gidi han cu thé, va cac vi du tét hon 1a bao
gdm monome chira nguyén t nito dang vong va hop chét (met)acrylamit. Monome chira
nguyén tr nito cd thé dugc st dung don 1é hodc & dang két hop ctia hai hogc nhiéu hon
hai loai trong sb ching.

Monome chita nguyén tt nito dang vong khong dugc gidi han cu thé mién 1a n6
c6 nhom chure trung hop duge cé lién két d6i khong no, nhu (met)acryloyl hodc nhém
vinyl, va cling ¢6 cAu trac nito dang vong. CAu tric nito dang vong t5t hon 12 mot c6
nguyén tr nito trong cAu tric vong.

Céc vi du vé monome chira nguyén tr nito dang vong bao gbdm amit vong N-vinyl
(monome vinyl trén co s& lactam), va monome vinyl ¢6 di vong chira nito.

Céc vi du vé& amit vong N-vinyl bao gdm amit vong N-vinyl dugc thé hién bang
coéng thure (1).

[Cong thuc 1]

[ ] |
CH>=CHNCOR' (1)

Trong cong thire (1), R! thé hién nhém hitu co hoa tri hai.

R! trong cdng thirc (1) 1a nhém hiru co héa tri hai, tdt hon 14 nhém hydrocacbon
no héa tri hai hodic nhom hydrocacbon khong no, tdt hon nita 1a nhém hydrocacbon no
héa trj hai (vi dy, nhém alkylen c6 3 dén 5 nguyén ti cacbon).

Céc vi du vé amit vong N-vinyl dugc thé hién bang cong thirc (1) bao gdm N-
vinyl-2-pyrolidon, ~ N-vinyl-2-piperidon, ~ N-vinyl-3-morpholinon, N-vinyl-2-
caprolactam, N-vinyl-1,3-oxazin-2-on, va N-vinyl-3,5-morpholindion.

Céc vi du v& monome vinyl c6 di vong chira nito bao gdm monome acrylic ¢6 di

vong chira nito nhu vong morpholin, vong piperidin, vong pyrolidin hodc vong piperazin.
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Monome vinyl ¢6 di vong chira nito khong duoc giéi han cu thé, va cac vi du bao
gdm (met)acryloylmorpholin, N-vinylpiperazin, N-vinylpyrol, N-vinylimidazol, N-
vinylpyrazin, N-vinylmorpholin, N-vinylpyrazol, vinylpyridin, vinylpyrimidin,
vinyloxazol,  vinylisoxazol,  vinylthiazol,  vinylisothiazol,  vinylpyridazin,
(met)acryloylpyrolidon, (met)acryloylpyrolidin, va (met)acryloylpiperidin.

Monome vinyl cé di vong chira nito 13, cu thé, t6t hon 1a monome acrylic ¢6 di
vong chuira nito, tdt hon nita 1 (met)acryloylmorpholin, (met)acryloylpyrolidin hodc
(met)acryloylpiperidin.

Cac vi du vé hop chit (met)acrylamit bao gdbm (met)acrylamit, N-
alkyl(met)acrylamit, va N,N-dialkyl(met)acrylamit. Cac vi du vé N-alkyl(met)acrylamit
bao gdm N-etyl(met)acrylamit, N-isopropyl(met)acrylamit, N-n-butyl(met)acrylamit,
va N-octyl(met)acrylamit. Hon thé nita, cac vi du vé N-alkyl(met)acrylamit bao gdm
(met)acrylamit mdi trudng hgp c6 nhém amino, nhu dimetylaminoetyl(met)acrylamit,
dietylaminoetyl(met)acrylamit va dimetylaminopropyl(met)acrylamit. Cac vi du veé
N,N-dialkyl(met)acrylamit bao gdm N,N-dimetyl(met)acrylamit, N,N-
dietyl(met)acrylamit, N,N-dipropyl(met)acrylamit, N,N-diisopropyl(met)acrylamit,
N,N-di(n-butyl)(met)acrylamit, va N,N-di(t-butyl)(met)acrylamit.

Cac vi du v& hop chit (met)acrylamit con bao gdbm cic N-
hydroxyalkyl(met)acrylamit. Cdc vi du vé N-hydroxyalkyl(met)acrylamit nhu vay bao
gdm N-metylol(met)acrylamit, N-(2-hydroxyetyl)(met)acrylamit, N-(2-
hydroxypropyl)(met)acrylamit, N-(1-hydroxypropyl)(met)acrylamit, N-(3-
hydroxypropyl)(met)acrylamit, N-(2-hydroxybutyl)(met)acrylamit, N-(3-
hydroxybutyl)(met)acrylamit, N-(4-hydroxybutyl)(met)acrylamit, va N-metyl-N-2-

hydroxyetyl(met)acrylamit.
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Cac vi du v& hop chit (met)acrylamit con bao gdbm cac N-
alkoxyalkyl(met)acrylamit. Cac vi du vé& N-alkoxyalkyl(met)acrylamit nhu vay bao gbm
N-metoxymetyl(met)acrylamit va N-butoxymetyl(met)acrylamit.

Céac vi du vé& bat ky monome chira nguyén tir nito khong phdi monome chua
nguyén ti nito dang vong vad monome (met)acrylamit bao gdm monome chira nhém
amino, monome chita nhom xyano, monome chita nhom imit, va monome chira nhém
isoxyanat. Cac vi du vé monome chira nhém amino bao gdm aminoetyl (met)acrylat,
dimetylaminoetyl (met)acrylat, dimetylaminopropyl (met)acrylat, va t-butylaminoetyl
(met)acrylat. Cac vi du vé monome chita nhém Xyano bao gbébm acrylonitril va
metacrylonitril. Cac vi du vé monome chtta nhém imit bao gdm monome trén co s&
maleimit (vi du, N-xyclohexylmaleimit, N-isopropylmaleimit, N-laurylmaleimit, va N-
phenylmaleimit), monome trén co s& itaconamit (vi du, N-metylitaconamit, N-
etylitaconamit, N-butylitaconamit, N-octylitaconamit, N-2-etylhexylitaconamit, N-
laurylitaconamit, va N-xyclohexylitaconamit), va monome trén co s& suxinimit (vi dy,
N-(met)acryloyloxymetylen suxinimit, N-(met)acryloyl-6-oxyhexametylen suxinimit,
va N-(met)acryloyl-8-oxyoctametylen suxinimit). Céc vi du vé monome chtra nhom
isoxyanat bao gdbm 2-(met)acryloyloxyetyl isoxyanat.

Cu thé, monome chira nguyén tir nito tdt hon 12 monome chira nguyén it nito
dang vong, t6t hon nita 13 amit vong N-vinyl. Cu thé hon, N-vinyl-2-pyrolidon (NVP)
duogc dic biét vu tién.

Trong trudng hop polyme acrylic chira monome chira nguyén tir nito 1am thanh
phin monome c4u thanh polyme, tj 1é cia monome chtra nguyén tit nito trong tAt ca cac
thanh phan monome cu thanh polyme acrylic (100% trong lugng) khong dugc gidi han
cu thé, va tét hon 13 1% trong luong hodc 16n hon, t6t hon nita 1a 3% trong lwong hodc
16n hon, con tot hon nita 13 5% trong lugng hodc 16n hon. Ty 1€ 1% trong Iuong hodc

16n hon duoc wu tién bdi vi sy mo duc duge ngén chin va d¢ bén duge ting cudng hon
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nita trong moi truong do 4m cao va c6 thé thu duge do bén bam dinh cao hon. Gii han
trén cuda ty 1€ cia monome chira nguyén tir nito t6t hon 1a 30% trong lugng hoic nhd
hon, t&t hon nita 14 25% trong lugng hodc nho hon, con t&t hon nira 14 20% trong luong
hodc nhé hon dé thu duoc 16p keo nhay 4p c6 tinh linh dong thich hop va thu duge 16p
keo nhay ap vuot trdi vé do trong sudt.

Hop phén keo nhay 4p trén co s& acrylic ¢ thé cling bao gdbm monome chtra
nguyén t nito, ngoai polyme acrylic, nhim ting cudng hon nita tdc dung néu trén boi
monome chita nguyén t nito. Trong trudng hop hop phén keo nhay 4p trén co s& acrylic
chira monome chira nguyén tir nito, ngoai polyme acrylic, ham luong (luong hdn hop)
ctia monome chira nguyén tr nito t8t hon 14 0,5 phan trong lwgng hodc 16n hon, t5t hon
nira 13 1 phén trong lrong hodc 16n hon, con t6t hon nira 12 2 phan trong luong hodc 16n
hon dua trén 100 phan trong lwong clia polyme acrylic. Ham lugng 0,5 phén trong luong
ho#c 16n hon dugc wu tién béi vi sy mo duc duge ngén chin va do bén dugc tdng cuong
hon nita trong mdi trudng d6 4m cao va c6 thé thu dugc dd bén bam dinh cao hon. Giéi
han trén cua ham luong (lwvong hdn hop) cia monome chira nguyén ti nito t6t hon 14 10
phén trong luong, t&t hon nita 12 8 phén trong luong hodc nho hon, con tdt hon nita 1a 5
phén trong lugng hodc nhod hon dé thu dugc 16p keo nhay ap c6 tinh linh dong thich hop
va thu dugc 16p keo nhay ap vugt trdi vé do trong subt.

Monome ¢6 nhom hydroxyl trong phan tir ciia n6 1a monome ¢0 it nhét mot nhém
hydroxyl trong phén tir ciia n6 (trong mot phan tir), va cac vi du t6t hon 12 bao gdm mot
¢6 nhom chuc trung hop dugce cé lién két doi khong no, nhur (met)acryloyl hodic nhém
vinyl, va con ¢6 nhom hydroxyl. O day, monome chita nguyén t nito khong dugc bao
ham trong monome c¢6 nhém hydroxyl trong phéan tir ciia nd. N6i cach khac, monome
c6 ca nguyén tir nito va nhom hydroxyl trong phén tir ciia n6 1a & day dugc bao ham
trong “monome chira nguyén tir nito". O déay, “monome c6 nhom hydroxyl trong phan

tir ciia n6" c6 thé duoc goi 1a "monome chira nhém hydroxyl". Monome chira nhém
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hydroxyl c¢6 thé duge st dung don 1é hodc & dang két hop ctia hai hogc nhiéu hon hai
loai trong s6 ching.

Céc vi du vé monome chira nhém hydroxyl bao gbm este clia axit (met)acrylic
chira nhém hydroxyl nhu 2-hydroxyetyl (met)acrylat, 2-hydroxypropyl (met)acrylat, 3-
hydroxypropyl (met)acrylat, 4-hydroxybutyl (met)acrylat, 6-hydroxyhexyl (met)acrylat,
hydroxyoctyl (met)acrylat, hydroxydexyl (met)acrylat, hydroxylauryl (met)acrylat va
(4-hydroxymetylxyclohexyl) (met)acrylat; rugu vinylic; va ruou alylic.

Cu thé, monome chira nhém hydroxyl tSt hon 14 este cta axit (met)acrylic chura
nhém hydroxyl, t6t hon nita 12 2-hydroxyetyl acrylat (HEA) hodc 4-hydroxybutyl
acrylat (4HBA).

Trong trudng hgp polyme acrylic chira monome chira nhém hydroxyl lam thanh
phan monome cAu thanh polyme, ty 1& ciia monome chira nhém hydroxyl trong tat ca
cac thanh phan monome c4u thanh polyme acrylic (100% trong luong) khong duge gioi
han cu thé, va tét hon 14 0,5% trong luong hodc 16n hon, t&t hon nita 14 0,8% trong lugng
hodc 16n hon, con tdt hon nita 13 1% trong luong hodc 16n hon béi vi su m& duc duoc
ngan chan va do bén duoc ting cudng trong moi trudng do 4m cao va thu duoc do bén
bam dinh cao hon. Giéi han trén cia ty 1€ cia monome chira nhém hydroxyl t5t hon 1a
40 phan trong lugng hodc nho hon, t5t hon nita 1a 35 phan trong lugng hogc nhé hon,
con tdt hon nira 13 30 phén trong luong hodc nhé hon khi xét vé lyc dinh va xét vé viéc
d& thu dugc dd bam dinh va do bén bam dinh.

Hop phan keo nhay ap trén co sd acrylic c6 thé ciing bao gdm monome chua
nhoém hydroxyl, ngoai polyme acrylic, nhim ting cuong hon nita tac dung néu trén boi
monome chita nhém hydroxyl. Trong truong hop hop phan keo nhay ép trén co s&
acrylic chira monome chira nhém hydroxyl, ngoai polyme acrylic, ham lugng (lugng
hdn hop) ctia monome chira nhém hydroxyl t5t hon 12 1 phén trong lugng hodc 16n hon,

t6t hon nira 1a 3 phan trong luong hogc 16n hon, con t6t hon nira 1a 5 phan trong lugng
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hodc 16n hon dwa trén 100 phan trong lugng clia polyme acrylic. Ham lugng 5 phan
trong luong hodc 16n hon dugc vu tién boi vi sw mo duc duge ngén chén va d6 bén duoc
ting cudng hon nita trong moi trudng do 4m cao va c6 thé thu dugc d6 bén bam dinh
cao hon. Giéi han trén ctia ham luwong (lwong hdn hop) cua monome chira nhém
hydroxyl tdt hon 1a 30 phén trong lugng hodc nho hon, t5t hon nita 1a 25 phan trong
luong hodc nho hon, con tdt hon nita 12 20 phén trong lugng hodc nho hon vé luc dinh
va vé viéc dé thu dugce do bam dinh va d bén bam dinh.

Tdng ctia monome chita nguyén tir nito va monome chira nhém hydroxyl trong
tht ca cac thanh phdn monome cdu thanh polyme acrylic (100% trong luong) khong
dugc gidi han cu thé, va tét hon 1a 5% trong luong hodc 16n hon, tdt hon nira 13 10%
trong lugng hodc 16n hon, con tdt hon nita 13 15% trong lugng hodc 16n hon boi vi su
md duc dugce ngan chin va do bén duoc ting cudng hon nita trong mdi trudong do Am
cao va thu dugc do bén bam dinh cao. Gi6i han trén cta téng ty 1€ tdt hon 13 50% trong
lrong hodc nho hon, tdt hon nita 12 40% trong lugng hodc nhé hon, con tdt hon nira 1a
35% trong lugng hodc nhd hon dé thu dugc 16p keo nhay &p co tinh linh dong thich hop
va thu dugc 16p keo nhay &p vuot troi vé d6 trong subt.

Trong trudng hop hop phan keo nhay ép trén co s acrylic chira monome chira
nguyén tir nito va/hoic monome chira nhom hydroxyl, ngoai polyme acrylic, tong ham
luong (téng lugng hdn hop) cia monome chira nguyén tir nito va monome chira nhém
hydroxyl tdt hon 12 5 phén trong lugng hodc 16n hon, t6t hon nita 13 8 phan trong lugng
hodc 16n hon, con tot hon nita 14 10 ph'?m trong lugng hodc 16n hon dya trén 100 phr?m
trong lugng cia polyme acrylic. Téng ham lugng cua 5 phan trong luong hodc 16n hon
duoc vu tién boi vi sy md duc duge ngan chin va do bén duoc ting cudng hon nira trong
moi truong do Am cao va c6 thé thu duge d bén bam dinh cao hon. Gidi han trén cla
tbng ham lugng (téng lwong hdn hop) t6t hon 12 30 phan trong lugng hodc nhé hon, tbt

hon ntra 1a 25 ph?m trong lugng hodc nhé hon, con tdt hon nira 1a 20 phén trong luong
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hodc nho hon dé thu dugc 16p keo nhay 4p c6 tinh linh ddng thich hgp va thu duoc 16p
keo nhay ap vuot trdi v& d trong sudt.

Céc vi du vé monome c6 thé copolyme héa khong phai monome chira nguyén tir
nito va monome chtra nhom hydroxyl con bao gdbm monome chira cAu tric vong béo.
Monome chira ciu triic vong béo khoéng dugc gidi han cu thé mién 13 n6 c6 nhém chirc
trung hop dugc co lién két doi khong no, nhu (met)acryloyl hodc nhom vinyl, va ¢6 cdu
trac vong béo. Vi dy, alkyl (met)acrylat c6 nhom xycloalkyl 1& dugc bao ham trong
monome chira ciu tric vong béo. Monome chira chu tric vong béo co thé dugc str dung
don 1é hodc & dang két hop cua hai hodc nhidu hon hai loai trong sé ching.

Céhu tric vong béo trong monome chira cAu tric vong béo 1a cAu trac hydrocacbon
vong, va tét hon 1a ¢6 5 nguyén tir cacbon hodc nhidu hon, t6t hon nita 1a 6 dén 24
nguyén tir cacbon, con t6t hon nita 12 6 dén 15 nguyén tr cacbon, cu thé t4t hon 12 6 dén
10 nguyén tir cacbon.

Céac vi du vé monome chira cAu tric vong béo bao gbm (met)acrylic monome nhu
xyclopropyl (met)acrylat, xyclobutyl (met)acrylat, xyclopentyl (met)acrylat, xyclohexyl
(met)acrylat, xycloheptyl (met)acrylat, xyclooctyl (met)acrylat, isobornyl (met)acrylat,
dixyclopentanyl (met)acrylat, HPMPA duoc thé hién biang cdng thic (2), TMA-2 dugc
thé hién bing cong thire (3), va HCPA duogc thé hién bang cong thuc (4). Trong cong
thire sau (4), vi tri cua lién két gitra vong xyclohexyl va cong thic cAu tric trong ngodc,
ndi bing duong ké, khéng dugc gidi han cy thé. Cu thé, isobornyl (met)acrylat duogc uu
tién.

[Cong thuc 2]

27



47276 28192

(2)

/é‘\/\ 0 (3)
o

}C(\,A @

Trong trudng hop polyme acrylic chira monome chtra cdu trac vong béo lam

[COng thtrc 3]

[Cong thirc 4]

thanh phan monome cAu thanh polyme, ty 1é cia monome chitra cAu tric vong béo trong
tht ca cac thanh phin monome cAu thanh polyme acrylic (100% trong lugng) khong
dugc gioi han cu thé, va tdt hon 12 10% trong luong hodc 16n hon theo quan diém rang
{6 bén duge ting cudng va thu duge dd bén bam dinh cao hon. Gidi han trén cla ty 1€
ctia monome chtra cu triic vong béo tot hon 14 50% trong lwong hodc nhé hon, tdt hon
nita 12 40% trong luong hodc nhd hon, con tét hon nira 1a 30% trong lugng hodc nho

hon @ thu duge 16p keo nhay ép c6 tinh linh dong thich hop.
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Cac vi du vé monome c6 thé copolyme hoa con bao gdm monome da chirc. Céc
vi du vé& monome da chtic bao gdm hexan diol di(met)acrylat, butan diol di(met)acrylat,
(poly)etylen glycol di(met)acrylat, (poly)propylen glycol di(met)acrylat, neopentyl
glycol di(met)acrylat, pentaerythritol di(met)acrylat, pentaerythritol tri(met)acrylat,
dipentaerythritol hexa(met)acrylat, trimetylolpropan tri(met)acrylat, tetrametylolmetan
tri(met)acrylat, allyl (met)acrylat, vinyl (met)acrylat, divinylbenzen, epoxy acrylat,
polyeste acrylat, va uretan acrylat. Monome da chtc c6 thé duge st dung don 1¢ hodc &
dang két hop clia hai hodc nhiéu hon hai loai trong s6 chung.

Trong trudng hop polyme acrylic chira monome da chtrc 1am thanh phin monome
cAu thanh polyme, ty 1é clia monome da churc trong tht ca c4c thanh phan monome ciu
thanh polyme acrylic (100% trong lugng) khong dugc gidihan cy thé, va tt hon 12 0,5%
trong lrong hogc nhé hon (vi du, 16n hon 0% trong luong va khong 16n hon 0,5% trong
luong), t6t hon nita 12 0,2% trong lugng hodc nho hon (vi du, 16n hon 0% trong luong
va khong 16n hon 0,2% trong luong).

Céc vi du vé monome ¢6 thé copolyme hoa bao gbm este alkoxyalkyl cila axit
(met)acrylic. Este alkoxyalkyl cua axit (met)acrylic khong duoc gidi han cu thé, va cac
vi du bao gdbm 2-metoxyetyl (met)acrylat, 2-etoxyetyl (met)acrylat, metoxytrietylen
glycol (met)acrylat, 3-metoxypropyl (met)acrylat, 3-etoxypropyl (met)acrylat, 4-
metoxybutyl (met)acrylat, va 4-etoxybutyl (met)acrylat. Cu thé, este alkoxyalkyl cta
axit (met)acfylic tot hon 14 este alkoxyalkyl cia axit acrylic, t5t hon nita 12 2-metoxyetyl
acrylat (MEA). Este alkoxyalkyl cua axit (met)acrylic co thé duoc str dung don 1€ hodc
& dang két hop cua hai hoac nhiéu hon hai loai trong sb chung.

Trong trudong hop polyme acrylic bao gbm este alkoxyalkyl ctia axit (met)acrylic,
]am thanh phin monome cAu thanh polyme, ty 1¢ gifta este alkyl cla axit (met)acrylic

va este alkoxyalkyl ctia axit (met)acrylic khong duge gidi han cu thé, va [este dé cap
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trude: este dé cap sau] (ty 1€ trong luong) tSt hon 13 16n hon 100:0 va khong 16n hon
25:75, t6t hon nita 12 16n hon 100:0 va khong 16n hon 50:50.

Céc vi du khac vé monome ¢ thé copolyme hoéa bao gdbm monome chtra nhom
carboxyl, monome chira nhém epoxy, monome chira nhém axit sulfonic, monome chira
nhém axit phosphoric, este cia axit (met)acrylic ¢6 nhém hydrocacbon thom, hop chét
este vinyl, hop chét vinyl thom, hop chit olefin hodc hop chét dien, hop chét ete vinyl,
va vinyl clorua. Céc vi du vé monome chira nhom carboxyl bao gbm axit (met)acrylic,
axit itaconic, axit maleic, axit fumaric, axit crotonic, va axit isocrotonic, va cac vi du vé
monome chira nhém carboxyl con bao gdbm monome chtra nhom anhydrit axit nhu
anhydrit maleic va anhydrit itaconic. Céc vi du vé& monome chira nhém epoxy bao gdm
glyxidyl (met)acrylat va metylglyxidyl (met)acrylat. Cac vi du vé& monome chira nhém
axit sulfonic bao goém natri vinylsulfonat. Cac vi du vé este cua axit (met)acrylic c6
nhom hydrocacbon thom bao gdm phenyl (met)acrylat, phenoxyetyl (met)acrylat, va
benzyl (met)acrylat. Cac vi du vé hop chit este vinyl bao gdm vinyl axetat va vinyl
propionat. Cac vi du v& hop chét vinyl thom bao gbm styren va vinyltoluen. Céc vi du
vé hop chét olefin hodc hop chét dien bao gdm etylen, propylen, butadien, isopren, va
isobutylen. Céc vi du vé hop chét ete vinyl bao gbm ete vinyl alkyl.

Polyme acrylic tdt hon 14 khong bao gbm hoic vé thuc chit khong bao gdm
monome chira nhém axit, cu thé t6t hon 1a khong bao gdm hoic vé thuc chét khong bao
gdm monome chtra nhém carboxyl 1am thanh phan monome cAu thanh polyme, nhd d6
thu duoc 16p keo nhay ap acrylic c6 tinh chéng an mon vugt trdi. Cac vi du vé monome
chta nhom axit bao gé)m monome chtra nhom carboxyl, monome chira nhém axit
sulfonic, vd monome chira nhém axit phosphoric. Cu thé, mét trong d6 ty 1& cia monome
chira nhom axit trong tit ca cac thanh phan monome cAu thanh polyme acrylic (100%
trong lugng) 1a 0,05% trong lugng hoac nho hon (tét hon 13 0,01% trong lugng hodc

nhé hon) ¢6 thé dugc coi 1a v thuc chit khong bao gbdm monome chira nhém axit.
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Polyme acrylic t5t hon 14 bao gdm monome ma homopolyme tao ra tir d6 ¢6 nhiét
do chuyén pha thiy tinh (Tg) cao (sau day, d6i khi dugc goi 1a "monome c6 Tg cao"),
lam thanh phdn monome cdu thanh polyme, ma khong co bat ky gi6i han cu thé.
Monome c6 Tg cao tot hon 14 dugc sir dung trong thanh phin monome béi vi keo nhay
4p chtra polyme acrylic 1a cirng hon va tAm dan nhay 4p quang hoc theo sang ché duge
tang cuong hon nita vé do bén bam dinh & nhiét do cao.

Nhiét do chuyén pha thiy tinh ciia homopolyme tao ra tir monome c6 Tg cao
khoéng dugc gidi han cu thé, va 13, vi du, 20°C hodc 16n hon, tdt hon 14 30°C hoic 16n
hon, tdt hon nita 1a 90°C hozc 16n hon. Trong trwong hop Tg cuia monome ¢6 Tg cao
nim trong khoang néu trén, 16p keo nhay ap dugc gia ting vé lyc dinh.

Monome ¢é Tg cao co thé 12 monome néu trén dugc léy vi du lam monome dugc
bao gbém trong thanh phin monome cAu thanh polyme acrylic, hodc ¢ thé 1a bét ky
monome khong phai monome nhu vay. Cu th&, thanh phin monome c4u thanh polyme
acrylic t6t hon 1a bao ham thanh phan monome ma 1a monome dugc 14y vi du 1am thanh
phﬁn monome cAu thanh polyme acrylic va con 1a monome c6 Tg cao. Monome c6 Tg
cao ¢6 thé dugc st dung don 1€ hodc & dang két hop cua hai hodc nhiéu hon hai loai
trong s6 chung.

Monome ¢6 Tg cao khong duge gisi han cu thé, va cac vi du bao gém metyl
metacrylat (Tg: 105°C), etyl metacrylat (Tg: 65°C), xyclohexyl metacrylat (Tg: 83°C),
isobornyl acrylat (Tg: 94°C), isobornyl metacrylat (Tg: 150°C), benzyl metacrylat (Tg:
54°C), glyxidyl metacrylat (Tg: 46°C), stearyl metacrylat (Tg: 38°C), 3-hydroxypropyl
metacrylat (Tg: 26°C), 2-hydroxyetyl metacrylat (Tg: 55°C), axit acrylic (Tg: 106°C),
va axit metacrylic (Tg: 227°C). Cac vi du bao gdm, ngoai cidc monome néu trén, vinyl
axetat (Tg: 32°C), acrylonitril (Tg: 97°C), metacrylonitril (Tg: 120°C), styren (Tg:
80°C), 2-metylstyren (Tg: 136°C), acrylamit (Tg: 165°C), va N-vinyl-2-pyrolidon
(NVP) (Tg: 80°C). Cu thé, NVP dugc uu tién.
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Trong trudng hop polyme acrylic chita monome c¢6 Tg cao lam thanh phéan
monome cAu thanh polyme, ty 1& ciia monome c6 Tg cao trong tht ca cac thanh phan
monome cAu thanh polyme acrylic (100% trong lwong) khong duoc gidi han cu thé, va
t5t hon 1a 1 dn 50% trong luong, tét hon nita 1a 5 dén 40% trong lugng, con tdt hon
nita 1a 10 dén 30% trong luong. Ty 1€ ctia monome c¢6 Tg cao tdt hon 1a trong khoang
néu trén bdi vi tAim dan nhay 4p quang hoc theo séng ché dugc ting cuong hon niva vé
do bén bam dinh & nhiét do cao. Trong trudng hop hai hodc nhiéu hon hai monome trong
s6 cac monome c6 Tg cao nhu vdy dugc bao gbm trong thanh phin monome cAu thanh
polyme, “ty 1é cia monome c6 Tg cao" twong Ung v6i tdng ctia ty 1€ cuia hai hodc nhiéu
hon hai monome c6 Tg cao.

Polyme acrylic, trong sb cac polyme acrylic néu trén, tdt hon 1a polyme acrylic
duoc ciu thanh tir hdn hgp monome bao gbm 50 dén 90% trong lugng (t6t hon 14 55
dén 85% trong lugng) cia este alkyl cia axit (met)acrylic c6 nhom alkyl mach thing
hodc mach nhénh co6 4 dén 18 nguyén tr cacbon va 10 dén 50% trong lugng (tét hon la
15 dén 40% trong luong) ciia mot hodc nhiéu monome dugc chon tir monome chtra
nguyén tir nito va monome chira nhém hydroxyl, tdt hon nita 13 polyme acrylic dugc
cAu thanh tir hdn hgp monome bao gdm 50 dén 90% trong lugng (t6t hon 14 55 dén 85%
trong luong) ciia este alkyl cua axit (met)acrylic c6 nhom alkyl mach thang hodc mach
nhanh c6 4 dén 18 nguyén t cacbon, va 3 dén 30% trong lugng (t6t hon 1a 5 dén 25%
tf()ng lwong) ctia monome chitra nguyén tir nito va 0,8 dén 25% trong luong (t6t hon 12
1 dén 15% trong lugng) ciia monome chira nhom hydroxyl, trong dé tdng clia ty 1¢ cla
monome chita nguyén ti nito va monome chira nhém hydroxyl la 10 dén 50% trong
lugng (tét hon 14 15 dén 40% trong luong). Ty 18 (% trong luong) 1a ty 1¢ dua trén tht ca
c4c thanh phdn monome cAu thanh polyme acrylic (100% trong lugng).

Ham luong cia polyme nén (cu thé, polyme acrylic) trong 16p keo nhay dp theo

sang ché khong dugc gi6i han cu thé, va tbt hon 12 50% trong luong hodc 16n hon (vi
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du, 50 dén 100% trong lugng), tdt hon nita 1a 80% trong lugng hodc 16n hon (vi dy, 80
dén 100% trong luong), con t8t hon nita 12 90% trong lwong hodc 16n hon (vi du, 90 dén
100% trong luong) dua trén 100% trong lwong cla tdng trong lwgng cta 16p keo nhay
ap theo sang ché.

Trong luong phan ti trung binh (Mw) ctia polyme acrylic 1a 100000 dén 5000000,
t&t hon 14 500000 d&n 4000000, tét hon nita 1a 750000 dén 3000000. C4u hinh trong d6
trong lwong phan tir trung binh ctia polyme acrylic la 100000 hoac 16n hon dugc uu tién
boi vi cac dic tinh cudng do bam dinh va duy tri dugc ting cudng va kha ning chdng
tao bot va boc tach duge ting cuong. Trong trudng hop nay, cAu hinh trong d6 trong
luong phén tir trung binh ciia polyme acrylic 1a 5000000 hoac nho hon dugc vu tién boi
vi cudng d6 bam dinh 1a d& dang gia tang va khd nang chdng tao bot va boc tach duge
tdng cuong.

Trong lugng phan ti trung binh (Mw) clia polyme acrylic ¢6 thé dugc xac dinh
vé& polystyren bing phuong phap GPC. Vi du, thiét bi GPC tdc do cao "HPLC-
8120GPC" dugc san xuét béi Tosoh Corporation c6 thé duge sit dung dé do trong cac
diéu kién sau.

Cot: TSKgel Super HZM-H/HZ4000/HZ3000/HZ2000

Dung mdi: tetrahydrofuran

Luu lugng: 0,6 ml/phut

Nhiét d6 chuyén pha thiy tinh (Tg) cta polyme acrylic khong dugc gi6i han cu
thé, va tét hon 12 -70 dén 100°C, t&t hon nita 12 -65 dén 50°C, con tét hon nita 12 -60 dén
10°C. Nhiét d6 chuyén pha thity tinh cua polyme acrylic t6t hon 13 -70°C hogc 16n hon
bai vi luc dinh dugc ting cuong va kha nang chéng tao bot va bdc tach dé dang duoc
tang cuvong. Nhiét do chuyén pha thiy tinh cta polyme acrylic t6t hon 14 100°C hodc

nhé hon bai vi 16p keo nhay ap c6 tinh linh dong thich hop d& dang dat dugc cudng do
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bam dinh hop 1y va kha nang bi dép khe ho hop Iy va d& dang dat duoc do bén bam
dinh vuot troi.

Nhiét d6 chuyén pha thiy tinh (Tg) cua polyme acrylic 1a nhi¢t do chuyén pha
thiy tinh (gid tri ly thuyét) duoc thé hién bang biéu thirc FOX sau.

1/Tg=Wi/Tgi + Wo/Tga + ... + Wa/Tgn

Trong biéu thtic nay, Tg thé hién nhiét do chuyén pha thiy tinh (don vi: K) cta
polyme acrylic, Tgi thé hién nhiét dd chuyén pha thiy tinh (don vi: K) cia homopolyme
tao ra tr monome i, va Wi thé hién ty 1¢ trong lwong ctia monome i trong tbng luong clia
tat c4 cac thanh phﬁn monome (i= 1,2, ... n).

Gia tri bat ky duge mo ta dudi ddy co thé dugc tinh theo Tg cia homopolyme ctia

monome cdu thanh polyme acrylic.

2-Etylhexyl acrylat -70°C
n-Hexyl acrylat -65°C
n-Octyl acrylat -65°C
Isononyl acrylat -60°C
n-Nony] acrylat -58°C
n-Butyl acrylat -55°C

Etyl acrylat -20°C
Lauryl acrylat 0°C
2-Etylhexyl metacrylat -10°C

Metyl acrylat 8°C
n-Butyl metacrylat 20°C

Metyl metacrylat 105°C

Axit acrylic 106°C
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Axit metacrylic 228°C
Vinyl axetat 32°C
Styren 100°C

Tri s6 bét ky dugc md ta trong "Polymer Handbook" (vol. 3, John Wiley & Sons,
Inc, 1989) c¢6 thé duge sit dung 1am Tg clia homopolyme ctia monome khong duoc mo
ta trén day. Hon thé nira, bat ky gid tri (nhiét do dinh cao nhét cua tan § trong phép thir
d6 nhét dan hdi) thu duge bing phuong phéap do néu trén c6 thé duoc sir dung lam Tg
ctia homopolyme ctia monome ciing khong dugc mo ta trong Tai liéu tham khéo.

Thu duge polyme nén nhu polyme acrylic duoc chira trong 16p keo nhay ap theo
sang ché bang cach trung hgp thanh phin monome. Phuong phap trung hop khong dugc
gidi han cu thé, va cac vi du bao gbdm phuong phép trung hop dung dich, phuong phap
tring hop nhil twong, phuong phap trung hop khéi, va phuong phap tring hop voi chiéu
tia nang luong hoat hoa (phuong phap tring hop bang tia ning lugng hoat hoa). Cu thé,
phuong phép tring hop dung dich va phuong phap trung hop bing tia ning lugng hoat
héa duogc uvu tién va phuong phép trung hop bing tia nang luong hoat héa 1a vu tién hon
lién quan dén, vi du, do trong sudt cta 16p keo nhay ap, va chi phi.

Céc cac dung moi phd bién c6 thé 1a mdi truong hop duge sit dung trong qua trinh
trang hgp thanh phan monome. Céc vi du vé& dung moi bao gbm cac dung mdi hitu co,
vi du, hop chét este nhu etyl axetat va n-butyl axetat; hop chét hydrocacbon thom nhur
toluen va benzen; hop chét hydrocacbon béo nhu n-hexan va n-heptan; hop chat
hydrocacbon vong béo nhu xyclohexan va metylxyclohexan; va hop chét keton nhu
metyl etyl keton va metyl isobutyl keton. Dung moi ¢6 thé duge st dung don 1€ hodc &
dang két hop ctia hai hodc nhidu hon hai loai trong sb chung.

Chét khoi mao tring hop nhu chit khoi mao trung hgp nhiét hodc chét khoi mao
quang trung hop (chit nhay sang, photoinitiator) c6 thé dugc str dung phu thudc vao loai

phéan tng trung hop trong qué trinh trung hop thanh phin monome. Chét khoi mao trung
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hop ¢6 thé dugce sir dung don 1é hogc & dang két hop cla hai hodc nhiéu hon hai loai
trong s chiing.

Chét khoi mao trung hop nhiét khong dugc gidi han cu thé, va cac vi du bao gdm
chit khoi mao trung hop trén co s6 azo, chét khoi mao tring hop trén co s& peroxit (vi
du, dibenzoyl peroxit va tert-butyl permaleat), va chit khoi mao trung hop trén co sé
redox. Cu thé, chét khoi mao triing hop trén co s azo boc 10 trong don Patent Nhat Ban
$6 2002-69411 duogc wu tién. Céac vi du vé chét khoi mao trung hop trén co s& azo bao
gdm 2,2'-azobisisobutyronitril (sau day, doi khi duogc goi 1a "AIBN"), 2,2'-azobis-2-
metylbutyronitril (sau ddy, d6i khi dugc goi 1a "AMBN"), dimetyl 2,2'-azobis(2-
metylpropionat), va axit 4,4'-azobis-4-xyano valeric. Chét khoi mao trung hgp nhiét c6
thé dugc st dung don 1é hodc & dang két hop cua hai hodc nhiéu hon hai loai trong )
chung.

Trong truong hop chit khoi mao tring hop trén co s¢ azo dugc su dung trong
viéc tao ra polyme acrylic bang cach tring hop, lugng chét khoi mao trung hgp trén co
s& azo dugc st dung khong dugc gidi han cu thé, va 13, vi du, tdt hon 12 0,05 phén trong
lugng hodc 16n hon, tot hon nita 12 0,1 phén trong luong hodc 16n hon, va tdt hon 12 0,5
phén trong lugng hodc nho hon, tdt hon nita 12 0,3 ph?m trong lwong hodc nhé hon, dua
trén 100 phan trong lugng cla tAt ca cac thanh phan monome cAu thanh polyme acrylic.

Chét khoi mao quang trung hop khong dugc gidi han cu thé, va cac vi du bao
gdm chét khoi mao quang trung hop trén co s& ete benzoin, chét khoi mao quang trang
hop trén co s& axetophenon, chit khoi mao quang trung hop trén co sé a-ketol, chét
khoi mao quang tring hop trén co s¢ sulfonyl clorua thom, chét khoi mao quang tring
hop trén co s& oxime quang hoat, chit khoi mao quang trung hop trén co s¢ benzoin,
chét khoi mao quang trang hop trén co s benzil, chét khoi mao quang trang hop trén
co s& benzophenon, chét khoi mao quang trung hop trén co s& ketal, va chét khoi mao

quang tring hop trén co s thioxanthon. Céc vi du khac bao gdm chét khoi mao quang
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trung hop trén co s& axyl phosphin oxit va chit khoi mao quang trung hop trén co sé
titanoxen. Cac vi du vé chit khoi mao quang trung hop trén co s& ete benzoin bao gbém
benzoin metyl ete, benzoin etyl ete, benzoin propyl ete, benzoin isopropy! ete, benzoin
isobutyl ete, 2,2-dimetoxy-1,2-diphenylethan-1-on, va anisol metyl ete. Cac vi du vé
chidt khoi mao quang tring hop trén co s& axetophenon bao gbm 2,2-
dietoxyaxetophenon, 2,2-dimetoxy-2-phenylaxetophenon, 1-hydroxyxyclohexyl phenyl
keton, 4-phenoxydicloaxetophenon, va 4-(t-butyl)dicloaxetophenon. Cac vi du v& chét
khoi mao quang trung hop trén co s& a-ketol bao gbm 2-metyl-2-hydroxypropiopheno
va 1-[4-(2-hydroxyetyl)phenyl]-2-metylpropan-1-on. Cac vi du v& chét khoi mao quang
trung hop trén co sé sulfonyl clorua thom bao gdm 2-naphtalensulfonyl clorua. Cac vi
du vé chit khoi mao quang tring hop trén co s& oxime quang hoat bao gdm 1-phenyl-
1,1-propandion-2-(O-etoxycarbonyl)-oxime. Céc vi du vé chit khoi mao quang trang
hop trén co s& benzoin bao gdm benzoin. Céc vi du vé chét khoi mao quang trung hop
trén co s& benzil bao gdm benzil. Cac vi du vé chét khoi mao quang trung hop trén co
sO benzdphenon bao gdm benzophenon, axit benzoylbenzoic, 3,3'-dimetyl-4-
metoxybenzophenon, polyvinylbenzophenon, va a-hydroxyxyclohexyl phenyl keton.
Céc vi du vé chit khoi mao quang tring hop trén co s6 ketal bao gdm benzil dimetyl
ketal. Cac vi du vé& chit khoi mio quang trang hgp trén co s& thioxanthon bao gdm
thioxanthon,  2-clothioxanthon,  2-metylthioxanthon, 2,4-dimetylthioxanthon,
isopropylthioxanthon, 2,4-diisopropylthioxanthon, va dodexylthioxanthon. Cac vi du veé
chat khoi mao quang tring hgp trén co s¢ axyl phosphin oxit bao gdm 2,4,6-
trimetylbenzoyl-diphenyl-phosphin oxit va bis(2,4,6-trimetylbenzoyl)-phenylphosphin
oxit. Cac vi du vé& chit khoi mio quang trung hop trén co sé titanoxen bao gdm bis(n’-
2.,4-xyclopentadien-1-yl)-bis(2,6-diflo-3-(1H-pyrol-1-yl)-phenyDtitan. Cac chat khoi
mao quang trung hop ¢o thé duoc st dung don 1é hodc & dang két hop cta hai hodc

nhiéu hon hai loai trong s6 ching.
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Trong trudng hop chit khoi mao quang trung hop duoc st dung trong viéc tao ra
polyme acrylic bing cach tring hop, luong chit khoi mao quang trung hop dugc sir
dung khong duge gidi han cu thé, va 13, vi du, tdt hon 12 0,01 ph?ln trong lugng hodc 16n
hon, t&t hon nita 14 0,1 phan trong lugng hodc 16n hon, va t5t hon 1 3 phan trong lwong
hodc nhé hon, tot hon nira 14 1,5 phén trong lugng hodc nho hon, dya trén 100 phén
trong luong cua tAt ca cac thanh phdn monome c4u thanh polyme acrylic.

Trong truong hop hop phén keo nhay 4p trén co s& acrylic cAu thanh 16p keo nhay
ap theo sang ché chira polyme acrylic lam polyme nén, hop phén tét hon 14 chira oligome
acrylic c6 trong lwgng phén tir trung binh cua 1000 dén 30000, cling v6i polyme acrylic.
Trong trudng hop oligome acrylic 1a dugc chira, 46 bam dinh cia vat v6i 16p tiép gidp
trén tim dan nhay ap dugc ting cuong va do do6 dé dang thu dugc d§ bam dinh manh va
con dé dang thu dugce kha nang vuot troi chdng tao bot va boc tach. O day, “oligome
acrylic ¢6 trong lugng phén tir trung binh cta 1000 dén 30000" c6 thé duge don gian
goi 1a "oligome acrylic".

Céc vi du vé oligome acrylic t6t hon 1a bao gdm oligome acrylic dugc cAu thanh
véi este cda axit (met)acrylic ¢o cAu trac vong trong phén tir cia no6, lam thanh phan
monome co ban, va tét hon nita 1a bao gdm oligome acrylic dugc cAu thanh véi este clia
axit (met)acrylic c6 cAu truc vong trong phan tir cia n6 va este alkyl clia axit (met)acrylic
¢6 nhom alkyl mach thang hodc mach nhanh, 1am thanh phan monome co ban. Néi cach
khac, cac vi du vé oligome acrylic t5t hon 12 bao gdm oligome acrylic bao gbm este clla
axit (met)acrylic co cAu trac vong trong phan tir ciia n6, 1am don vi monome, va t6t hon
nita 12 bao gdbm oligome acrylic bao gbm este cla axit (met)acrylic c6 ciu tric vong
trong phén it clia n6 va este alkyl clia axit (met)acrylic ¢6 nhom alkyl mach thing hoic
mach nhanh, lam don vi monome.

The cyclic structure (ring) cla este cua axit (met)acrylic c6 ciu trac vong trong

phan tir ctia n6 (trong mot phén tir) (sau ddy, doi khi dugc goi 1a "este cua axit
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(met)acrylic chira vong") ¢ thé 13 bét ky trong s6 vong thom va vong khong thom, va
khong dugc gisi han cu thé. Céc vi du vé vong thom bao gdm vong cacbon thom [vi dy,
vong cacbon dang don vong nhu vong benzen va vong cacbon ngung tu nhu vong
naphtalen], va céc di vong thom. Céc vi du vé vong khong thom bao gbdm vong dang
vong béo khong thom (vong béo khong thom) [vi du, vong xycloalkan nhu vong
xyclopentan, vong xyclohexan, vong xycloheptan va vong xyclooctan; va vong
xycloalken nhu vong xyclohexen], vong lién két ciu khong thom [vi du, vong
hydrocacbon dang hai vong trong pinan, pinen, bornan, norbornan, norbornen, va dang
twong tu; va vong hydrocacbon béo dang ba vong hoic cao hon (vong hydrocacbon lién
két ciu) trong adamantin va dang tuong tu], va di vong khong thom [vi dy, vOng epoxy,
vong oxolan, va vong oxetan].

Céc vi du vé& vong hydrocacbon béo dang ba vong hodc cao hon (vong
hydrocacbon lién két ciu dang ba vong hodc cao hon) bao gbém nhém dixyclopentanyl
duoc thé hién bang cong thirc (5a), nhém dixyclopentenyl dugc thé hién bang cong thirc
(5b), nhém adamantyl dugc thé hién bing cong thirc (5¢), nhoém trixyclopentanyl dugc
thé hién bang cong thirc (5d), va nhém trixyclopentenyl duoc thé hién bang cong thirc
(5e).

[Cong thure 5]
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(5a) (5b) (5c)
(5d) (Se)

Noi cach khac, cac vi du vé este cla axit (met)acrylic chira vong bao gdm este
xycloalkyl cua axit (met)acrylic nhu xyclopentyl (met)acrylat, xyclohexyl acrylat
(met)acrylat, xycloheptyl (met)acrylat va xyclooctyl (met)acrylat; este cua axit
(met)acrylic mdi truong hop ¢6 vong hydrocacbon béo dang hai vong, nhu isobornyl
(met)acrylat; este cta axit (met)acrylic mdi trudng hop c6 vong hydrocacbon béo dang
ba vong hodc cao hon, nhu dixyclopentanyl (met)acrylat, dixyclopentanyloxyetyl
(met)acrylat, trixyclopentanyl (met)acrylat, l-adamantyl (met)acrylat, 2-metyl-2-
adamantyl (met)acrylat va 2-etyl-2-adamantyl (met)acrylat; va este clia axit (met)acrylic
mdi trudong hop c6 vong thom, vi dy, este aryl chia axit (met)acrylic nhu phenyl
(met)acrylat, este aryloxyalkyl cla axit (met)acrylic nhw phenoxyetyl (met)acrylat, va
este arylalkyl cua axit (met)acrylic nhu benzyl (met)acrylat. Cu thé, este clia axit
(met)acrylic chira vong la cu thé t6t hon 12 este cua axit (met)acrylic chira vong khong
thom, t6t hon nita 13 xyclohexyl acrylat (CHA), xyclohexyl metacrylat (CHMA),
dixyclopentany! acrylat(DCPA), hodc dixyclopentanyl metacrylat (DCPMA), con t6t
hon nita 14 dixyclopentanyl acrylat (DCPA) hodc dixyclopentanyl metacrylat (DCPMA).
Este cta axit (met)acrylic chira vong co thé duogc st dung don 1& hodc & dang két hop

cta hai hodc nhiéu hon hai loai trong s0 chung.
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Este clia axit (met)acrylic ¢6 vong hydrocacbon béo dang ba vong hodc cao hon
(cu thé, vong hydrocacbon lién két cdu dang ba vong hodc cao hon) t6t hon 13 duoc st
dung 1am este cua axit (met)acrylic chira vong khong thom néu trén, nho d6 qud trinh
trc ché trung hop cu thé 1a khé xay ra. Trong trudng hop este clia axit (met)acrylic ¢d
nhoém dixyclopentanyl dugc thé hién bang cong thirc (5a), nhom adamantyl duoc thé
hién bang cong thirc (5¢) hodc nhém trixyclopentanyl duoc thé hién biang cong thuc (5d),
khong c6 lién Kkét khong no, dugc st dung, kha nang chéng tao bot va boc tach co thé
duogc ting cudng hon nita va hon thé nita d6 bam dinh vé&i vat phan cuc thép cua
polyetylen, polypropylen hodc dang tuong tu ¢6 thé duge ting cudng cuc cao.

Ham luong (ty 1€) cta este clia axit (met)acrylic chtra vong trong tat ca cac don
vi monome ctia oligome acrylic (lugng cta tAt cA cac thanh phan monome cAu thanh
oligome acrylic) khong dugc gidi han cu thé, va tbt hon 1a 10 dén 90 phan trong lugng,
t6t hon nira 1a 20 dén 80 phan trong luong dwa trén luong cua tAt ca cac thanh phan
monome cdu thanh oligome acrylic( 100 phan trong lugng). Ham lugng cua este cua
axit (met)acrylic chira vong t6t hon 12 10 phan trong lwgng hodc 16n hon boi vi kha ndng
chéng tao bot va boc tach dé dang dugc tang cuong. Ham luong t6t hon 12 90 phan trong
lwong hodc nhd hon boi vi 16p keo nhay ap c6 tinh linh dong thich hop va dugc tang
cudng vé, vi du, cuong d6 bam dinh va kha nang b dép khe hé.

Céc vi du vé este alkyl ctia axit (met)acrylic c6 nhom alkyl mach thing hodc mach
nhénh, 1am don vi monome cta oligome acrylic, bao gbm este alkyl cta axit (met)acrylic
mdi trudng hop c6 nhom alkyl ¢co 1 dén 20 nguyén ti cacbon, nhu metyl (met)acrylat,
etyl (met)acrylat, propyl (met)acrylat, isopropyl (met)acrylat, butyl (met)acrylat,
isobutyl (met)acrylat, s-butyl (met)acrylat, t-butyl (met)acrylat, pentyl (met)acrylat,
isopentyl (met)acrylat, hexyl (met)acrylat, heptyl (met)acrylat, octyl (met)acrylat, 2-
etylhexyl (met)acrylat, isooctyl (met)acrylat, nonyl (met)acrylat, isononyl (met)acrylat,

dexyl (met)acrylat, isodexyl (met)acrylat, undexyl (met)acrylat, dodexyl (met)acrylat,
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tridexyl (met)acrylat, tetradexyl (met)acrylat, pentadexyl (met)acrylat, hexadexyl
(met)acrylat, heptadexyl (met)acrylat, octadexyl (met)acrylat, nonadexyl (met)acrylat
va eicosyl (met)acrylat. Cu thé, metyl metacrylat (MMA) dugc vu tién theo quan diém
rdng tinh twong thich voi polyme acrylic dugc cai thién. Este alkyl cua axit (met)acrylic
¢6 thé duoc st dung don 1¢é hodc & dang két hop ctia hai hodc nhiéu hon hai loai trong
s6 chung.

Ham lugng (ty 1€) cua este alkyl cua axit (met)acrylic c6 nhém alkyl mach thang
hodc mach nhanh trong tht ca cac don vi monome ctia oligome acrylic (lugng ciia tat ca
c4c thanh phdn monome cAu thanh oligome acrylic) khong dugc gioi han cu thé, va tbt
hon 13 10 dn 90 phan trong luong, t6t hon nira 1a 20 dén 80 phan trong lugng, con tbt
hon nita 12 20 dén 60 phan trong lugng dua trén lugng cla tAt ca cac thanh phin monome
cu thanh oligome acrylic (100 phan trong lugng), vé kha ning chdng tao bot va boc
tach. Ham luong tot hon 12 10 phin trong lugng hodc 16n hon boi vi cuong do bam dinh
cu thé @6i véi vat lam tir nhua acrylic hodc polycacbonat dé dang dugc ting cu‘orﬁg.

(Céac) don vi monome cua oligome acrylic ¢6 thé bao gdm, ngoai este cua axit
(met)acrylic chira vong va este alkyl cia axit (met)acrylic c6 nhém alkyl mach thing
hoic mach nhanh, monome (monome copolyme hoa dugc) copolyme hoa dugc voi cac
monome nay. Ham lugng (ty 1¢) cia monome ¢4 thé copolyme hoa trong tat ca cac don
vi monome ctia oligome acrylic (lugng cua tht ca cac thanh phin monome cAu thanh
oligome acrylic) khong dugc gidi han cu thé, va tot hon 12 49,9 phan trong lugng hodc
nho hon (vidy, 0 dén 49,9 phan trong lugng), t6t hon nita 12 30 phan trong lugng hodc
nhé hon dua trén luong (100 phén trong lugng) cua tht ca cac thanh phan monome ciu
thanh oligome acrylic. Monome ¢ thé copolyme hoa c6 thé dugc sir dung don 1¢ hodc
o dang két hop cta hai hodc nhiéu hon hai loai trong sb chung.

Céc vi du vé monome ¢6 thé copolyme héa (monome c6 thé copolyme hoa ciu

thanh oligome acrylic) lam don vi monome cua oligome acrylic bao gdm (este
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alkoxyalkyl cua axit (met)acrylic [vi du, 2-metoxyetyl (met)acrylat, 2-etoxyetyl
(met)acrylat, metoxytrietylen glycol cua axit (met)acrylic, 3-metoxypropyl (met)acrylat,
3-etoxypropyl (met)acrylat, 4-metoxybutyl (met)acrylat va 4-etoxybutyl (met)acrylat];
monome chira nhém hydroxyl [vi dy, hydroxyalkyl (met)acrylat nhu 2-hydroxyetyl
(met)acrylat, 2-hydroxypropyl (met)acrylat, 2-hydroxybutyl (met)acrylat, 3-
hydroxypropyl (met)acrylat, 4-hydroxybutyl (met)acrylat va 6-hydroxyhexyl
(met)acrylat, rugu vinylic va ruqu alylic]; monome chtra nhém amit [vi du,
(met)acrylamit, N,N-dimetyl(met)acrylamit, N-metylol(met)acrylamit, N-
metoxymetyl(met)acrylamit, N-butoxymetyl(met)acrylamit va N-
hydroxyetyl(met)acrylamit]; monome chira nhom amino [vi du, aminoetyl (met)acrylat,
dimetylaminoetyl (met)acrylat va t-butylaminoetyl (met)acrylat]; monome chtra nhom
xyano [vi duy, acrylonitril va metacrylonitril]; monome chira nhém axit sulfonic [vi du,
natri vinylsulfonat]; monome chira nhém axit phosphoric [vi du, 2-hydroxyetyl acryloyl
phosphat]; monome chira nhém isoxyanat [vi du, 2-metacryloyloxyetyl isoxyanat], va

monome chira nhém imit [xyclohexylmaleimit, isopropylmaleimit va dang tuong tu].

Oligome acrylic t6t hon 12 oligome acrylic bao gbm este clia axit (met)acrylic c6
cAu tric vong trong phan tir cua n6 va este alkyl cia axit (met)acrylic ¢6 nhom alkyl
mach thing hodc mach nhanh, lam don vi monome, nhu mo ta trén day. Cu thé, oligome
acrylic dugc uvu tién ma bao gdm este cua axit (met)acrylic chira vong va este alkyl ciia
axit (met)acrylic c6 nhém alkyl mach thing hodc mach nhénh, lam don vi monome.
Luong este cla axit (met)acrylic chra vong so véi luong cua tht ca cac thanh phan
monome cdu thanh oligome acrylic trong oligome acrylic bao gdm este cla axit
(met)acrylic chira vong va este alkyl cia axit (met)acrylic ¢6 nhom alkyl mach thing
hogc mach nhanh, 1am don vi monome, (100 phﬁn trong lugng) khong dugc gidi han cu
thé, vatéthon1a 10 dén 90 phan trong lugng, t6t hon nita 1a 20 dén 80 phan trong lugng.

Ham luong cia este alkyl cua axit (met)acrylic ¢6 nhom alkyl mach thang hoic mach
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nhanh khong dugc gidi han cu thé, va t6t hon 12 10 dén 90 phéin trong luong, 6t hon
nita 12 20 dén 80 phan trong lwgng, con t6t hon nita 12 20 dén 60 phan trong luong.

Hon thé nira, cac vi du vé chu hinh riéng duogc vu tién cu thé cua oligome acrylic
bao gdm oligome acrylic bao gbm (1) it nhAt mot monome dugc chon tir nhém gbm
dixyclopentanyl acrylat, dixyclopentanyl metacrylat, xyclohexyl acrylat va xyclohexyl
metacrylat va (2) metyl metacrylat, lam don vi monome. Ham luong cua (1)
dixyclopentanyl acrylat, dixyclopentanyl metacrylat, xyclohexyl acrylat va xyclohexyl
metacrylat (téng lwong trong trudng hop hai hodc nhidu hon hai loai trong s6 chung
dwoc bao gdm) va ham luong clia (2) metyl metacrylat, trong tAt ca cac don vi monome
ciia oligome acrylic, trong oligome acrylic cta cAu hinh riéng dugc uu tién cy thé 1an
lugt nim trong khoang tir 30 dén 70 phan trong luong va 30 dén 70 phan trong luong
dua trén lugng cua tht ca cac thanh phan monome ciu thanh oligome acrylic (100 phan
trong luong). 3 day, oligome acrylic 1a khong gidihan & mdt trong sb cac cAu hinh riéng.

C6 thé thu duoc oligome acrylic bang cach trung hop thanh phan monome theo
phuong phap trung hop thong thuong hogic da biét. Cac vi du vé phuong phap tring hop
oligome acrylic bao gdm phuong phép tring hop dung dich, phuong phép tring hop nhi
twong, phuwong phap trung hop khéi, va phurong phap trung hop voi chiéu tia nang lugng
hoat héa (phwong phép trung hop bing tia nidng lugng hoat hoa). Cu thé, phwong phap
trung hop khdi va phuong phép tring hop dung dich duogc uu tién, va phuong phap trung
hop dung dich 13 vu ti€n hon.

Céc cac dung moi phd bién c6 thé 1a mdi trudmg hop dugc sit dung trong qua trinh
tring hop oligome acrylic. Céc vi du vé& dung moi bao gbm cac dung moi hiru co, vi du,
hop chét este nhu etyl axetat va n-butyl axetat; cadc hop chat hydrocacbon thom nhu
toluen va benzen; cac hop chét hydrocacbon béo nhu n-hexan va n-heptan; cac hop chat

hydrocacbon vong béo nhu xyclohexan va metylxyclohexan; va cac hgp chét keton nhu
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metyl etyl keton va metyl isobutyl keton. Céc dung moi nhu vy ¢o thé duoc sir dung
don 16 hodic & dang két hop cia hai hodc nhiéu hon hai loai trong s6 chung.

Céc chit khoi mao trung hgp thong thuong hodc da biét (vi du, chét khoi mao
trang hop nhiét hodc chét khoi mao quang trung hop) ¢ thé dugc st dung trong qua
trinh trung hop oligome acrylic. Chét khoi mao trung hop c6 thé duoc sir dung don 1é
hoic & dang két hop cua hai hodc nhidu hon hai loai trong sé chung.

Céac vi du vé chét khoi mao trung hop nhiét bao gbm chit khoi mao trén co sé
azo nhu 2,2'-azobisisobutyronitril (AIBN), 2,2'-azobis-2-metylbutyronitril (AMBN),
dimetyl 2,2'-azobis(2-metylpropionat), axit 4,4'-azobis-4-xyano valeric, 2,2'-azobis(4-
metoxy-2,4-dimetylvaleronitril), 2,2’-azobis(2,4-dimetylvaleronitril), 1,1'-
azobis(xyclohexan-1-carbonitril) va 2,2'-azobis(2,4,4-trimetylpentan); va chét khoi mao
trén co sO peroxit nhu benzoyl peroxit, t-butyl hydroperoxit, di-t-butyl peroxit, t-
butylperoxybenzoat, dicumyl peroxit, 1,1-bis(t-butylperoxy)-3,3,5-trimetylxyclohexan
va 1,1-bis(t-butylperoxy)xyclododecan. Trong trudong hop trung hop dung dich duoc
thuc hién, chit khoi mao tring hop tan trong dau tt hon 13 duge stir dung. Chét khoi
mao trung hop nhiét cd thé duogc str dung don 1¢ hodc & dang két hop cia hai hodc nhiéu
hon hai loai trong s6 chiing.

Luong chit khoi mao tring hop nhiét dugc sit dung khong dugc gi6i han cu thé,
va 13, vi du, 0,1 dén 15 phén trong lugng dya trén 100 phan trong lugng cla tht ca cac
don vi monome ctia oligome acrylic (lugng cia tat ca cac thanh phdn monome chu thanh
oligome acrylic).

Chét khoi mao quang trung hop khong dugc gidi han cu thé, va cac vi du bao
gdm céc chit khoi mao quang trung hop giéng nhu céc chit khoi mao quang trang hop
duoc 14y 1am vi du trén day dé st dung trong viéc tao ra polyme acrylic bing cach trung
hop. Luong chit khoi mao quang trung hop duge st dung khong dugc gidi han cu thé,

va dugc chon mot cach thich hop.
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Chét chuyén chudi c6 thé dugc st dung trong qua trinh trung hop oligome acrylic
dé diéu chinh trong luong phan tir (cu thé, & didu chinh trong lugng phén tir trung binh
ndm trong khoang tir 1000 dén 30000). Céc vi du vé chit chuyén chudi bao gbm 2-
mercaptoetanol, a-thioglyxerol, 2,3-dimercapto-1-propanol, octylmercaptan, t-
nonylmercaptan,  dodexylmercaptan (laurylmercaptan),  t-dodexylmercaptan,
glyxidylmercaptan, axit thioglycolic, metyl thioglycolat, etyl thioglycolat, propyl
thioglycolat, butyl thioglycolat, t-butyl thioglycolat, 2-etylhexyl thioglycolat, octyl
thioglycolat, isooctyl thioglycolat, dexyl thioglycolat, dodexyl thioglycolat, este clia
etylen glycol véi axit thioglycolic, este ctia neopentyl glycol v6i axit thioglycolic, este
cua pentaerythritol véi axit thioglycolic, va a-metylstyren dime. Cu thé, a-thioglyxerol
va metyl thioglycolat dugc uu tién va o-thioglyxerol duge ddc biét uu tién theo quan
diém ring su hoa tréng tdm dan nhay ap do do 4m dugc ngan chan. Chét chuyén chudi
¢6 thé dugc st dung don 1€ hodc & dang két hop ctia hai hodc nhiéu hon hai loai trong
sd chiing.

Ham luong (luong duge st dung) ciia chét chuyén chudi khong dugc gidi han cu
thé, va tdt hon 12 0,1 dén 20 phﬁn trong luong, tbt hon nita 12 0,2 dén 15 phén trong
lurong, con t6t hon nita 13 0,3 dén 10 phan trong lugng dua trén 100 phan trong luong
cita tt ca cac don vi monome ctia oligome acrylic (lugng cua tht ca cac thanh phan
monome cu thanh oligome acrylic). Ham lwong (lwgng dugc sir dung) cua chit chuyén
chudi 14 trong khoang néu trén, va do do co thé d& dang thu dugc oligome acrylic trong
d6 trong lwong phén ti trung binh 12 dugc kiém soat nim trong khoang tir 1000 dén
30000.

Trong lugng phén tir trung binh (Mw) ctia oligome acrylic 1a 1000 dén 30000, t6t
hon 12 1000 dén 20000, t6t hon nita 1a 1500 dén 10000, con tét hon nita 13 2000 dén
8000. Trong luwgng phan tir trung binh cua oligome acrylic 1a 1000 hodc 16n hon, va do

d6 cac dic tinh cudng dd bam dinh va duy tri dugc tang cuong va kha nang chéng tao
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bot va boc tach dugc ting cuong. Trong trudng hop nay, trong lugng phan ti trung binh
ctia oligome acrylic 12 30000 hodc nhé hon, va do d6 cuong dd bam dinh 12 dé dang gia
ting va kha nang chdng tao bot va boc tach dugc tdng cuong.

Trong luong phén tir trung binh (Mw) cla oligome acrylic co thé duoc xac dinh
vé polystyren bang phuwong phap GPC. Vi du, thiét bi GPC tbc dd cao "HPLC-
8120GPC" duoc san xuit boi Tosoh Corporation ¢6 thé duoc st dung dé do trong cac
diéu kién sau.

Cot: TSKgel Super HZM-H/HZ4000/HZ3000/HZ2000

Dung méi: tetrahydrofuran

Luu lugng: 0,6 ml/phut

Nhiét do chuyén pha thiy tinh (Tg) cua oligome acrylic khong dugc gidi han cu
thé, va tét hon 1 20 dén 300°C, tét hon nira 12 30 dén 300°C, con tot hon nita 13 40 dén
300°C. Nhiét do chuyén pha thiy tinh ctia oligome acrylic t6t hon 1a 20°C hodc 16n hon
boi vi kha nang chdng tao bot va boc tach dé dang duoc tang cuong. Nhiét do chuyén
pha thiy tinh ctia oligome acrylic 6t hon 12 300°C hodc nhd hon bdi vi 16p keo nhay ap
¢6 tinh linh dong thich hop d& dang dat dugc cudng do bam dinh hop ly va kha néng bu
dip khe hé hop 1y va dé dang dat dugc do bén bam dinh vuot trdi.

Nhiét do chuyén pha thay tinh (Tg) cua oligome acrylic 1a nhiét do chuyén pha
thiy tinh (gié tri 1y thuyét) duoc thé hién bang biéu thtrc sau.

1/Tg=Wi/Tg1 + Wo/Tgz + ... + Wa/Tgn

Trong biéu thic nay, Tg thé hién nhiét do chuyén pha thuy tinh (don vi: K) cua
oligome acrylic, Tgi thé hién nhiét do chuyén pha thuy tinh (don vi: K) cua homopolyme
tao ra tir monome i, va Wi thé hién ty 1é trong luong cia monome i trong tbng luong cua

tat ca cac thanh phén monome (i=1,2, ...n).
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B4t ky gié tri dugc mo ta trong Bang 1 below c6 thé dugc st dung 1lam Tg cla
homopolyme cua monome cAu thanh oligome acrylic. bét ky tri s6 duge md ta trong
"Polymer Handbook" (vol. 3, John Wiley & Sons, Inc, 1989) ¢6 thé duoc st dung lam
Tg cia homopolyme ctia monome khong dugc md ta trong Bang 1. Hon thé nira, bat ky
gi4 tri (nhiét do dinh cao nhét cta tan § trong phép thir d6 nhét dan hdi) thu duge bing
phuong phap do néu trén co thé duoc st dung lam Tg ciia homopolyme clia monome

con khong duge md ta trong Tai liéu tham khao.

Bang 1

Cong thurc Tg [°C]
Metyl metacrylat (MMA) 105
Dixyclopentanyl metacrylat (DCPMA) |175
Dixyclopentanyl acrylat (DCPA) 120

Homopolyme [sobornyl metacrylat (IBXMA) 173
[sobornyl acrylat (IBXA) 07
Xyclohexyl metacrylat (CHMA) 66
1-Adamantyl metacrylat (ADMA) 250
1-Adamantyl acrylat (ADA) 153

Copolyme CPMA/MMA = 60/40 144

Trong Bang 1, copolyme "DCPMA/MMA=60/40" ¢6 nghia la copolyme gbm 60
phén trong lugng cia DCPMA va 40 phan trong lugng cia MMA.

Trong truong hop hop phan keo nhay ap trén co s& acrylic chira polyme acrylic
va oligome acrylic, ham lugng cla oligome acrylic khong dugc gi6i han cu thé, va tdt
hon 13 1 dén 30 phén trong lugng, t6t hon nira 1a 2 dén 20 phan trong lugng, con t6t hon
nira 1a 2 dén 10 phan trong lugng duwa trén 100 phan trong lugng cta polyme acrylic.
N6i cach khac, ham luong ctia oligome acrylic trong hop phan keo nhay ap trén co s&
acrylic khong dugc gidi han cu thé, vatdthonlal dén 30 phan trong luong, t6t hon nita
142 dén 20 phan trong lugng, con t6t hon nita 1a 2 dén 10 phéan trong luong dua trén 100

phan trong lugng cla tat ca cac don vi monome ctia polyme acrylic. Ham luong cta
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oligome acrylic trong hop phan keo nhay &p trén co s¢ acrylic khong duoc gidi han cu
thé, va 1, vi du, tdthon 1a 1 dn 30 phén trong luong, t6t hon nita 12 2 dén 20 ph?m trong
luong, con t6t hon nita 1a 2 dén 10 phﬁn trong lugng dya trén 100 ph?ln trong lugng cua
hdn hop monome. Ham luong cua oligome acrylic t6t hon 1a 1 phan trong luong hodc
16n hon bai vi d& dang thu dugc dd bam dinh vuot trdi va kha nang vugt troi chdng tao
bot va boc tach. Ham lugng cia oligome acrylic t6t hon 1a 30 phéan trong lugng hodc
1hé hon bdi vi d& dang thu duge do trong subt va do bén bam dinh vuot troi.

Phuong phép san xuit hop phan keo nhay 4p trén co s& acrylic chira polyme
acrylic va oligome acrylic néu trén khong dugc gidi han cu thé. Vi du, san xuit dugc
thuc hién bang cich thém oligome acrylic va, néu can, phu gia va dang tuong ty vao
thanh phin monome hdn hop céu thanh polyme acrylic hodc san pham dugc trung hop
mdt phan cla thanh phin monome h&n hop cau thanh polyme acrylic (hdn hop monome
tao thanh polyme acrylic hodc san phdm dugc trung hop mot phan cla ching), va tron
hdn hop thu duge.

Tét hon, néu dua cdu trac lién két ngang vao polyme acrylic trong 16p keo nhay
ap theo sang ché theo quan diém rang cac dic tinh vat ly néu trén (cu thé, dd nén sau khi
xa ap, do bién dang sau khi thoi tdc dung luc cit, va ty 1é gel) cta 16p keo nhay éap theo
sang ché dé dang dugc kiém soat trong cac khoang mong mudn.

Thu duoc polyme acrylic ma trong do cAu trac lién két ngang duge dua vao bang,
vi dy, phuong phap bao gbm dua cAu trac mach nhanh (cAu trac lién két ngang) biang
céch bao gdbm hop chét da churc trong thanh phan tring hop cta polyme.

Phuong phap d8 bao gdm hop chit da chuc trong thanh phan trung hop cua
polyme acrylic ¢ thé dwoc thuc hién bang phan tmg cla tbng lwong cua thanh phan
monome cdu thanh polyme acrylic va hop chét da chirc d& dua cdu tric lién két ngang
vao, mot 1an, hodc trung hgp O nhidu giai doan. Phuong phép tring hop ¢ nhiéu giai

doan t6t hon 14 phwong phép trong d6 monome don chuc cu thanh polyme nén duoc
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trang hop (duge trung hop so bo) tao ra san phim duoc trung hop mot phan (hop phan
prepolyme) va hop chét da chirc nhu (met)acrylat da chirc dugc thém vao hop phan
prepolyme dé trung hop (tring hop chinh) hop phan prepolyme va monome da chic.
Hop phan prepolyme 12 sin phim dugc tring hop mot phan bao gbm san phim dugc
tring hop ¢6 mtc do trung hop thap va monome khong phan tmg.

DPiém phan nhanh (diém lién két ngang) voi hop chét da chirc c6 thé duogc dua
ddng déu vao polyme acrylic bang céch trung hop so bd chu phan ctia polyme acrylic.
Lép keo nhay 4p cling ¢6 thé duoc tao ra bang cach phi chét nén v6i hdn hop (hop phéan
keo nhay 4p) cua polyme c6 trong luong phéan tur thip hodc san pham dugc trang hop
mdt phan v6i thanh phin monome khong dugc trung hop, va bing cach thyuc hién triing
hop chinh trén chit nén. Vi hop phan dugc trung hop thap, vi dy, hop phan prepolyme
¢6 do nhot thap va vuot troi vé kha ning pht, phwong phép trong do trung hop thuc té
dugc thuc hién trén chét nén sau khi phu bang hop phan keo nhay 4p 14 hén hop ctia hop
phén prepolyme va hop chit da chic khong chi ¢6 thé cho phép 16p keo nhay ap dugc
taing cuong trong kha nang san xut, ma con co thé cho phép do day cua 16p keo nhay
ap dugc ddng déu.

Céc vi du vé hop chét da chirc dé st dung trong viéc dua vao chu truc lién két
ngang bao gbm hop chét chtra hai hodc nhidu hon hai nhém chire trung hop duoc (nhém
khong no kidu etylen) mdi truomg hop co lién két ddi khong no, trong mot phén tu.
(met)acrylat da chirc dugc uu tién lam hop chét da chac do d& dang dugc copolyme hoa
v6i thanh phan monome ciia polyme acrylic. Trong trudong hop cAu tric phan nhanh
(lién két ngang) duoc dua vao bang tia ning lugng hoat hoéa trang hop (quang trung hop),
acrylat da chtrc dugc uu tién.

Céac vi du vé (met)acrylat da chirc bao gdm hexan diol di(met)acrylat, butan diol
di(met)acrylat, polyetylen glycol di(met)acrylat, polypropylen glycol di(met)acrylat,

polytetrametylen glycol di(met)acrylat, di(met)acrylat dugc cai bién bisphenol A etylen
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oxit, di(met)acrylat dugc cai bién bisphenol A propylen oxit, alkan diol di(met)acrylat
(vi du, hexan diol di(met)acrylat va butan diol di(met)acrylat), trixyclodecandimetanol
di(met)acrylat, tri(met)acrylat cua axit isoxyanuric dugc etoxyl hoa, pentaerythritol
tri(met)acrylat, pentaerythritol di(met)acrylat, trimetylolpropan tri(met)acrylat,
ditrimetylolpropan tetra(met)acrylat, pentaerythritol tetra(met)acrylat dugc etoxyl hoa,
pentaerythritol tetra(met)acrylat, dipentaerythritol poly(met)acrylat, dipentaerythritol
hexa(met)acrylat, neopentyl glycol di(met)acrylat, glycerin di(met)acrylat, epoxy
(met)acrylat, butadien (met)acrylat, va isopren (met)acrylat.

Trong trudng hop polyme acrylic bao gbm (met)acrylat da chirc lam hop chét
tring hop dugc, ham lugng (luong hdn hop) ctia (met)acrylat da chirc tét hon 14 0,01
phan trong luong hogc 16n hon, tbt hon nita 12 0,03 phan trong lwvgng hodc 16n hon, con
t6t hon nita 4 0,06 phin trong lugng hodc 16n hon, cu thé t6t hon 12 0,08 phan trong
lwong hodc 16n hon dya trén 100 phan trong lugng ctia polyme acrylic. Gidi han trén
cda ham luong (luong hdn hop) ctia (met)acrylat da chirc t6t hon 1 1 phan trong lugng
hoic nho hon, tdt hon nita 12 0,5 phé‘m trong lwong hodc nho hon, con tot hon nita 13 0,3
phén trong lwong hodc nhé hon. Ham luong (lwgng hdn hop) cua (met)acrylat da chuc
1a trong khoang néu trén, va do do cAu trac lién két ngang thich hop dugce tao ra trong
16p keo nhay ap theo sang ché va céac dic tinh vat ly néu trén (cu thé, dd nén sau khi xa
ap, do bién dang sau khi théi tdc dung luc cét, va ty 1& gel) cua 16p keo nhay ép theo
sang ché d& dang dugc kiém soat trong cac khoang mong mudn.

Chu trac lién két ngang v6i doan trén co s& uretan c6 thé duoc dua vao bang cdch
st dung uretan (met)acrylat co (met)acryloyl & dau tan cung cua chudi uretan, lam
(met)acrylat da chire. Polyme acrylic duoc lién két ngang v6i doan trén co so uretan, va
do d6 céc dic tinh vét Iy néu trén (cu thé, do nén sau khi xa ap, do bién dang sau khi
thoi tac dung luc cét, va ty 1& gel) ctia 16p keo nhay ap theo sang ché d& dang dugc kiém

soat trong cac khoang mong mudn. Doan trén co s& uretan 12 mach phan tir ¢6 lién ket
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uretan, va ciu tric lién két ngang véi doan trén co sé uretan duoc dua vao bang cach
lién két cong hoa tri mdi trong 36 ca hai dAu tn cing cia doan trén co s& uretan voi
polyme acrylic. Poan trén co s¢ uretan thuong thu dugce bang phan tng cua diol va
diisoxyanat, va bao gdm chudi polyuretan.

Trong lugng phén tir cuia chudi polyuretan trong doan trén co s¢ uretan t6t hon 1a
5000 dén 30000, &t hon nira 13 6000 dén 23000, con tét hon nita 12 7000 dén 20000.
Khi trong luong phén tir clia chudi polyuretan trong doan trén co s& uretan 1a cao hon,
khoang cach gifta céc diém lién két ngang 12 dai hon. Trong trudng hop trong lugng
phan tir ciia chudi polyuretan 12 trong khoang néu trén, polyme ma trong do cAu truc lién
két ngang duge dua vao cé cac dac tinh dinh két va do long hop ly, va do do céc dac
tinh vat Iy néu trér_l (cu thé, d6 nén sau khi xa 4p, do bién dang sau khi thdi tdc dung lyc
cét, va ty 18 gel) clia 16p keo nhay 4p theo sang ché d& dang duoc kiém soat trong cac
khoang mong mudn.

Trong trudng hop trong luong phan tir ctia chudi polyuretan la thip va khoéng
cach gifra cac didm lién két ngang 12 ngin, tan § ¢6 xu huéng giam khi tang luc dinh, va
céc dic tinh vat ly néu trén (cu thé, do nén sau khi xa ap, do bién dang sau khi thoi tac
dung lyc cét, va ty 1& gel) cua 16p keo nhay ép theo sang ché c6 xu hudng dé dang dugc
kiém soat trong cac khoang mong mubn. Mat khac, trong trudng hop trong lugng phan
tir ctia chudi polyuretan 1 cao va khoang cach gifta cac didm lién két ngang 1a dai, mo
dun dan hdi ¢6 xu hudng giam va kha ndng bu dip khe hé c6 xu huéng duge tang cuong.
Ngay ca trong truong hop trong luong phén tir cua chudi polyuretan 13 cao, mo dun dan
hdi c6 thé duge gia tang bang cach gia ting lugng doan trén co s& uretan va do do6 gia
tang ty 1€ gel. Luu y rang chudi polyuretan co trong luong phan tir cao 1a c6 tinh tuong
thich thip voi polyme acrylic va do d6 keo nhay &p c6 thé gia ting vé d0 md lam giam

5 trong sudt khi lugng doan trén co s¢ uretan tang.
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Trong trudng hop luong doan trén co s¢ uretan tang, cac dac tinh vét ly néu trén
(cu thé, do nén sau khi xa ap, do bién dang sau khi thoi tac dung luc cit, va ty 1& gel)
ctia 16p keo nhay ap theo sang ché d& dang dugc kiém soat trong cac khoang mong mudn,
theo sy gia ting ty 1¢ gel. Mt khéc, trong trudng hop luong doan trén co s¢ uretan tang,
keo nhay 4p ¢o thé 1a suy giam vé kha ning bu dép khe hé 1am giam do trong subt va
gia ting 40 md. Do do, lugng doan trén co s& uretan tot hon 13 0,5 phan trong lugng
hodc 16n hon, tot hon nira 13 1 phﬁn trong lugng hodc 16n hon, con tot hon ntra 1a 1,5
phan trong luong hodc 16n hon dya trén 100 phan trong lugng cua polyme acrylic theo
quan diém rang ty 1¢ gel dugc gia ting dé tao clu trac lién két ngang thich hop trong 16p
keo nhay ap theo sang ché va céc dic tinh vat ly néu trén (cu thé, 36 nén sau khi xa 4p,
d6 bién dang sau khi thdi tic dung luc ct, va ty 18 gel) ctia 16p keo nhay ap theo sang
ché dé dang duoc kiém soat trong cac khoang mong mudn. Trong trudng hop nay, lugng
doan trén co s& uretan tot hon 14 20 ph?m trong luong hodc nho hon, t4t hon nita 1a 10
ph?ln trong luong hodc nhoé hon, con tdt hon nita 1a 5 ph‘?ln trong luong hodc nhé hon
dya trén 100 phén trong lugng ciia polyme acrylic theo quan diém ring 16p keo nhay ap
theo sang ché c6 tinh linh dong thich hop va duoc ting cuong trong kha ndng bu dap
khe hé. Trong trudng hop ndy, luong doan trén co s¢ uretan trong (met)acrylat da chirc
c6thé1a 1,6 phén trong lwgng hozc 16n hon hodc 1,7 phé‘m trong lwong hodc 16n hon, va
¢6 thé 12 4 phan trong lugng hodc nhé hon hodc 3 phan trong lugng hodc nho hon, dua
trén 100 phén trong lugng ciia polyme acrylic.

Trong truong hgp hop phan keo nhay 4p trén co s& acrylic cAu thanh 16p keo nhay
ap theo sang ché chira uretan (met)acrylat, ham luong khong duoc gidi han cy thé, va
t6t hon 12 0,5 phan trong lwgng hodc 16n hon, t6t hon nita 12 1 phan trong lwgng hodc
16n hon, con ot hon nita 14 1,7 phﬁn trong lugng hodc 16n hon dya trén 100 phén trong
luong cta polyme acrylic theo quan diém rang ciu tric lién két ngang thich hgp duogc

tao ra trong 16p keo nhay &p theo sang ché va cac dic tinh vat 1y néu trén (cu thé, dd nén
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sau khi xa ap, do bién dang sau khi thoi tac dung luc cit, va ty 1é gel) clia 16p keo nhay
ap theo sang ché d& dang duoc kiém soét trong cac khoang mong mubn. Ham lwong cua
uretan (met)acrylat t6t hon 12 20 phan khdi lugng hogic nhé hon, t6t hon nita 12 10 phan
khdi lugng hodc nhod hon, con tot hon nira 12 5 phén khéi lvgng hodc nhé hon dya trén
100 phan khdi luong ctia polyme acrylic theo quan diém rang 16p keo nhay ap theo sang
ché c6 tinh linh dong thich hop va kha néng bu dap khe hé dugc ting cuong va tir quan
diém kha ning xtr ly cla tAm dan nhay ap quang hoc theo sang ché.

Hop phan keo nhay é4p trén co sO acrylic tbt hon 1a bao gdm, ngoai uretan
(met)acrylat, (met)acrylat da chirc néu trén (ngoai trir uretan (met)acrylat. Piéu tuong
tir 4p dung sau déy.) dugc sir dung két hop theo quan diém ring céu tric lién két ngang
thich hop duge tao ra trong 16p keo nhay ap theo sang ché, cdc ddc tinh vat Iy néu trén
(cu thé, d6 nén sau khi xa 4p, do bién dang sau khi thoi tic dung luc cit, va ty 1€ gel)
cta 16p keo nhay 4p theo sang ché dugc kiém soat trong cdc khoang mong mudn va dé
dang ngin chin su xuét hién cla cac dbém tring. Trong trudng hop hop phan keo nhay
ap trén co so acrylic bao gbm uretan (met)acrylat va (met)acrylat da chuc, tong ham
luong tot hon 12 1 phan khdi luong hodc 16n hon, t6t hon nita 1a 1,5 phan khéi luong
hodc 16n hon, con tot hon nita 1a 1,8 phén khdi lugng hodc 16n hon dua trén 100 phén
khdi luong cua polyme acrylic theo quan diém rang céu trac lién két ngang thich hop
duoc tao ra trong 16p keo nhay ap theo sang ché va cac dic tinh vét ly néu trén (cu thé,
dd nén sau khi xa ap, do bién dang sau khi thoi tac dung luc cit, va ty 1& gel) cua 16p
keo nhay ap theo sang ché dé dang duoc kiém soat trong cac khoang mong mudn. Tong
ham lugng cta uretan (met)acrylat va (met)acrylat da chirc t4t hon 12 20 phan khéi lugng
hodc nho hon, t6t hon nira 1a 10 phén khdi luong hodc nhé hon, con t5t hon nita 12 5
phan khéi lwgng hodc nho hon dua trén 100 phan khdi luong cta polyme acrylic theo

quan diém ring 16p keo nhay 4p theo sang ché ¢6 tinh linh ddng thich hop va dugc tang
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cudng vé kha nang b dap khe hd va tir quan diém kha ning xt ly ctia tAm dén nhay 4p
quang hoc theo sang ché.

Trong truong hop hop phan keo nhay é&p trén co sé acrylic bao gbm uretan
(met)acrylat va (met)acrylat da chuc, ham lugng cia uretan (met)acrylat t6t hon 12 200
phén trong lugng hodc nho hon, tdt hon nira 1a 500 phén trong lugng hodc 16n hon, con
t6t hon nita 12 700 phan trong lwong hodc 16n hon, va t6t hon 1a 3000 phan trong lugng
hodc nho hon, t6t hon nita 1a 2800 phan trong lugng hodc nhd hon, con t&t hon nita 1a
2500 phﬁn trong lurgng hodc nhd hon dya trén 100 phén trong lwgng cia (met)acrylat da
chie. Ham lwong ctia uretan (met)acrylat 1a trong gi6i han, va do do chu truc lién két
ngang thich hgp duoc tao ra trong 16p keo nhay ap theo sang ché, cac dic tinh vat Iy néu
trén (cu thé, do nén sau khi xa ap, do bién dang sau khi thoi tac dung luc cit, va ty 1é
gel) cia 16p keo nhay 4p theo sang ché dé& dang duogc kiém soat trong cac khoang mong
mubn va d& dang ngén chin su xuét hién cua cc dém tring.

Céc vi du vé diol dé st dung trong viée tao ra chudi polyuretan bao gbdm diol
trong lugng phén tir thip nhu etylen glycol, dietylen glycol, propylen glycol, butylen
glycol va hexametylen glycol; va diol cao phén tir nhu polyeste polyol, polyete polyol,
polycacbonat polyol, acrylic polyol, epoxy polyol va caprolacton polyol.

Diisoxyanat dé str dung trong viéc tao ra chudi polyuretan co thé 1 bét ky trong
sb cac diisoxyanat thom va béo. Dian xuét hop chét isoxyanat con c6 thé dugc st dung
du6i dang diisoxyanat. Cac vi du vé dan xuit hop chét isoxyanat bao gbm polyisoxyanat
dime, isoxyanat trime (isoxyanurat), polyme MDIL, san phdm cong véi trimetylolpropan,
san phém c4i bién biuret, san phim cai bién allophanat, va san phém cai bién ure.
Prepolyme uretan c6 nhom isoxyanat & diu tan cung ciing co thé dugc st dung lam
thanh phén diisoxyanat.

Polyete uretan c6 polyete polyol lam thanh phan diol va/hodc polyeste uretan c6

polyeste polyol lam thanh phan diol t6t hon 1a duge bao gdbm dudi dang chudi polyuretan
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duge lay 1am vi du do 12 twong thich cao vdi polyme acrylic. Cu thé, trong trudng hop
chu trac lién két ngang dugc dua vao bang polyeste uretan, m6 dun dan hdi & nhiét do
binh thudng ¢6 xu huéng gia ting va cdc dac tinh vat 1y néu trén (cu thé, 46 nén sau khi
xa ap, do bién dang sau khi thoi tdc dung lyc cit, va ty 1€ gel) cta 16p keo nhay ap theo
sang ché ¢6 xu hudng dé dang dugc kiém soat trong cac khoang mong mudn. Mot 1y do
13, vi du, bai vi polyeste ¢ cAu triic phan tir cimg so v&i polyete va dang tuong tu. Xeét
thiy rang, néu céu trac lién két ngang duge dua vao bang doan cung, sy chuyén dong
ctia polyme dugc gidi han din dén 1am ting mo6 dun dan hoi va, mit khac, khoang cach
gifta cac diém lién két ngang trong polyme dugc duy tri va do d6 tinh chiu va dép va
kha ning bu dip khe ho 1a dat dugc.

CAu tric lién két ngang v6i doan trén co so uretan ¢d thé duoc dua vao polyme
acrylic bang cach st dung hop chét ¢6 nhom chire copolyme héa duge véi thanh phan
monome ciu thanh polyme acrylic, & dAu tan cing cia chudi polyuretan, hodc hop chét
¢6 nhém chirc phan Gng v6i nhdém carboxyl, nhém hydroxyl hodc dang twong tu dugc
bao gdm trong polyme acrylic, & déu tn cing cua chudi polyuretan. Chu tric lién két
ngang v6i doan trén co s uretan t6t hon 1a duge dua vao bang cach st dung, dudi dang
(met)acrylat da chirc, uretan di(met)acrylat c6 (met)acryloyl & mdi trong ca hai dau tan
cung clia chudi polyuretan bdi vi diem lién két ngang 1a d& dang dugc dua dong déu vao
polyme acrylic va tinh tuong thich gifta polyme acrylic va doan trén co s¢ uretan la vugt
troi.

Thu dugc uretan di(met)acrylat co (met)acryloyl ¢ mdi trong ca hai déu tan cling
bang cach st dung, vi du, hop chét (met)acrylic c6 nhém hydroxyl, ngoai thanh phan
diol, trong viéc tao ra polyuretan bang céch trung hop. T6t hon 13, polyuretan ¢ két
thuc isoxyanat dugc tbng hop bang phan tmg cua diol va diisoxyanat trong lugng du
isoxyanat va sau do hop chét (met)acrylic ¢6 nhém hydroxyl dugc thém vao do d6 cho

phép dau tan cing nhom isoxyanat cua polyuretan phan ing v6i nhom hydroxyl ctia hop
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chét (met)acrylic, tr quan diém kiém soat chifu dai chudi (trong lugng phan tir) clia
doan trén co s& uretan.

Thu dugc chudi polyuretan c6 nhém isoxyanat & dAu tan cung bang cach cho rugu
polyhydric va hop chét polyisoxyanat phan tng sao cho hop chét polyisoxyanat 1a du.
Pé thu dugce polyuretan c6 két thic isoxyanat, thanh phan diol va thanh phan diisoxyanat
¢6 thé dugce st dung sao cho NCO/OH (hé s6 ty luong) tot hon 14 1,1 dén 2,0, t6t hon
nitala 1,15 dén 1,5. Thanh phin diol va thanh phan diisoxyanat c6 thé dugc tron va phan
rng & duong luong vé thyuc chét va sau d6 thanh phan diisoxyanat bd sung c6 thé dugce
nap vao.

Céc vi du v& hop chét (met)acrylic c6 nhom hydroxyl bao gbébm hydroxyetyl
(met)acrylat, hydroxypropyl (met)acrylat, hydroxybutyl (met)acrylat, hydroxyhexyl
(met)acrylat, hydroxymetylacrylamit, va hydroxyetylacrylamit.

Uretan (met)acrylat & ddy duge st dung co thé 12 bét ky san phim c6 ban trén thi
trudng tir cac cong ty nhu Arakawa Chemical Industries, Ltd., Shin-Nakamura Chemical
Co., Ltd., Toagosei Co., Ltd., Kyoeisha Chemical Co., Ltd., Nippon Kayaku Co., Ltd.,
Nippon Synthetic Chemical Industry Co., Ltd., Negami Chemical Industrial Co., Ltd.,
va Daicel-Allnex Ltd. Trong lugng phén tir trung binh cia uretan (met)acrylat t5t hon
14 5000 dén 30000, t5t hon nira 12 6000 dén 23000, con tt hon nita 12 7000 dén 20000.

Nhiét do chuyén pha thuy tinh clia uretan (met)acrylat tdt hon 13 0°C hodc nhd
hon, tot hon nita 1a -10°C hodc nhé hon, con tét hon nira 1a -20°C hodc nho hon. Uretan
(met)acrylat co Tg thip dugc str dung do do6 thu duge keo nhay ap ma vuot troi vé cuong
dd bam dinh nhiét do thip ngay ca khi khi lyc dinh cta polyme nén duoc ting cudng
bing cach dua vao cAu trtc lién két ngang v6i doan trén co s¢ uretan. Gidi han du6i cua
nhiét d6 chuyén pha thuy tinh ctia uretan (met)acrylat khdng duge gidi han cy thé, va

t6t hon 1a -100°C hodc 16n hon, tt hon nita 1a -90°C hodc 16n hon, con tdt hon nita 1a -
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80°C hodc 16n hon theo quan diém thu dugc keo nhay ap vuot trdi vé& do bén duy tri
nhiét do cao.

Trong truong hop cAu trac lién két ngang v6i doan trén co s& uretan duoc dua
vao polyme acrylic béng cach st dung uretan (met)acrylat, nhiét do chuyén pha thuy
tinh ctia doan trén co s uretan cua polyme nén 1a vé thuc chét béng nhiét do chuyén
pha thiy tinh cta uretan (met)acrylat.

Lép keo nhay ap theo sang ché tét hon 13 chira chit hap thy tia cyc tim (UVA)
ma khong co bét ky particular ghép 16p. Trong truong hop 16p keo nhay ap theo sang
ché chira chit hip thu tia cyuc tim, tAm nhiéu 16p bd phéan quang hoc (thiét bi hién thi
hinh anh) bao gom tAm dan nhay ap quang hoc theo sang ché c6 xu huéng dugc ting
cudng vé 3o bén. Cac chit hép thu tia cuc tim ¢o thé dugc st dung don 1€ hodc & dang
két hop cuia hai hodc nhidu hon hai loai trong sd chung.

Chét hép thu tia cuc tim khong dugc gioi han cu thé, va cac vi du bao gém chét
hép thu tia cuc tim trén co sO benzotriazol, chét hép thu tia cuc tim trén co sO
hydroxyphenyltriazin, chét hip thu tia cyc tim trén co SO benzophenon, chét hip thu tia
cuc tim trén co s& este cia axit salixylic, chét hép thu tia cuc tim trén co s¢ este cua

xyano acrylat, va chét hip thu tia cuc tim trén co s& oxybenzophenon.

Céc vi du vé chét hip thu tia cyc tim trén co s& benzotriazol (hgp chét trén co s&
benzotriazol) bao gbm 2-(2-hydroxy-5-tert-butylphenyl)-2H-benzotriazol (tén thuong
mai "TINUVIN PS", dugc san xuét bsi BASF SE), hop chét este (tén thuong mai
"TINUVIN 384-2", dugc san xuét boi BASF SE) cua axit benzenpropanoic va 3-(2H-
benzotriazol-2-y1)-5-(1,1-dimetyletyl)-4-hydroxy (C7-9 alkyl mach nhdnh va mach
théng), hdn hop (tén thuong mai "TINUVIN 109", dugc san xuat boi BASF SE) cta
octyl 3-[3-tert-buty1—4-hydroxy-5-(5-clo-2H-benzotriazol-2-yl)phenyl]propionat va 2-
etylhexy1-3-[3-tert-buty1-4-hydroxy-5-(5-clo-2H-benzotriazol-2-yl)phenyl]propionat,

2-(2H-benzotriazol-2-y1)-4,6-bis(1 -metyl-1-phenyletyl)phenol  (tén  thwong mai
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"TINUVIN 900", dugce san xuét boi BASF SE), 2-(2H-benzotriazol-2-yl)-6-(1-metyl-1-
phenyletyl)—4—(1,1,3,3-tetramety1butyl)phenol (tén thuong mai "TINUVIN 928", dugc
san xuét boi BASF SE), san phdm phan tng (tén thuong mai "TINUVIN 1130", dugc
san xudt béi BASF SE) cta metyl 3-(3-(2H-benzotriazol-2-yl)-5-tert-butyl-4-
hydroxyphenyl)propionat/polyetylen glycol 300, 2-(2H-benzotriazol-2-yl)-p-cresol (tén
thuong mai "TINUVIN P", dugc san xuét béi BASF SE), 2-(2H-benzotriazol-2-y1)-4,6-
bis(1-metyl-1-phenyletyl)phenol (tén thuwong mai "TINUVIN 234", dugc san xuét boi
BASF SE), 2-[5-clo-2H-benzotriazol-2-y1]-4—metyl-6-(tert-butyl)phenol (tén thuong
mai "TINUVIN 326", duoc san xuét bdi BASF SE), 2-(2H-benzotriazol-2-yl)-4,6-di-
tert-pentylphenol (tén thuong mai "TINUVIN 328", dugc san xuit béi BASF SE), 2-
(2H-benzotriazol-2-yl)-4-(1,1,3,3-tetrametylbutyl)phenol (tén thuong mai "TINUVIN
329", dugc san xudt boi BASF SE), 2,2'-metylenbis[6-(2H-benzotriazol-2-y1)-4-
(1,1,3,3-tetrametylbutyl)phenol] (tén thwong mai "TINUVIN 360", dugc san xuit boi
BASF SE), san phdm phan tng (tén thuong mai "TINUVIN 213", dugc san xuat bdi
BASF SE) cla metyl 3-(3-(2H-benzotriazol-2-yl)-5-tert-butyl-4-
hydroxyphenyl)propionat va polyetylen glycol 300, 2-(2H-benzotriazol-2-yl)-6-
dodexyl-4-metylphenol (tén thuong mai "TINUVIN 571", dwoc san xudt bdi BASF SE),
2-[2-hydr0xy-3-(3,4,5,6-tetrahydrophthalimit-metyl)-5-metylphenyl]benzotriazol (tén
thuong mai "Sumisorb 250", dugc san xuit bdi Sumitomo Chemical Co., Ltd.), va 2,2'-
metylenbis[6-(2H-benzotriazol-2-y1)-4—tert—octylphenol] (tén thuong mai "Adekastab
LA-31", dugc san xuit bai Adeka Corporation).

Céc vi du vé chét hap thu tia cyc tim trén co s§ hydroxyphenyltriazin (hop chét
trén co s& hydroxyphenyltriazin) bao gdm san phidm phan tmg (tén thuong mai
"TINUVIN 400", duge san xuit bdi BASF SE) clia 2-(4,6-bis(2,4-dimetylphenyl)-1,3,5-
triazin-2-yl)-5-hydroxyphenyl ~ va [(C10-C16  (chu yéu la  Cl12-C13)

alkyloxy)metyl]oxiran, 2-[4,6-bis(2,4-dimetylphenyl)-1,3 ,5-triazin-2-yl]-5-[3-
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(dodexyloxy)-2-hydroxypropoxy]phenol), san phdm phén Ung (tén thuong mai
"TINUVIN 405", dugc san xuat béi BASF SE) cla 2-(2,4-dihydroxyphenyl)-4,6-bis-
(2,4-dimetylphenyl)-1,3,5-triazin va este cla axit (2-etylhexyl)-glycidic, 2,4-bis(2-
hydroxy-4-butoxyphenyl)-6-(2,4-dibutoxyphenyl)-l,3,5-triazin (tén thuong mai
"TINUVIN 460", dugc san xuét boi BASF SE), 2-(4,6-diphenyl-1,3,5-triazin-2-yl)-5-
[(hexyl)oxy]-phenol (tén thuong mai "TINUVIN 1577", dugc san xuit bdi BASF SE),
2-(4,6-diphenyl-1,3,5 -triazin—2-yl)-5-[2-(2-etylhexanoyloxy)etoxy-phenol (tén thuong
mai "Adekastab LA-46", dugc san xuit béi Adeka Corporation), 2-(2-hydroxy-4-[1-
octyloxycarbonyletoxyphenyl)-4,6-bis(4-phenylpheny1)-1,3,5-triazin (tén thuong mai
"TINUVIN 479", dugc san xuit bdi BASF SE), 2.4,6-tris(2-hydroxy-4-[1-(2-
etylhexyloxycarbonyl)etoxyphenyl)-1,3,5-triazin (tén thuwong mai "TINUVIN 477",
dwoc san xuét béi BASF SE), va 2,4-bis(2-hydroxy-4-[2-etylhexyloxy]phenyl)-6-(4-
metoxyphenyl)-1,3,5-triazin (tén thwong mai "Tinosorb S", dugc san xuét boi Iwase
Cosfa Co., Ltd.).

Céac vi du vé chét hép thu tia cuc tim trén co s& benzophenon (hop chét trén co s&
benzophenon) va chét hép thu tia cyc tim trén co s& oxybenzophenon (hop chét trén co
s& oxybenzophenon) bao gbm  2,4-dihydroxybenzophenon, 2-hydroxy-4-
metoxybenzophenon, axit 2-hydroxy-4-met0xybenzophenon-5-su1f0nic (anhydrit va
trihydrit), 2-hydroxy-4-octyloxybenzophenon, 4-dodexyloxy-2-hydroxybenzophenon,
4-benzyloxy-2-hydroxybenzophenon, 2,2'-dihydroxy-4-metoxybenzophenon  (té€n
thwong mai "KEMISORB 111", dugc san xuit bdi Chemipro Kasei Kaisha, Ltd.),
2,2'.4 4'-tetrahydroxybenzophenon (t€n thuong mai "SEESORB 106", dugc san xuét boi
Shipro Kasei Kaisha, Ltd.), va 2,2'-dihydroxy-4,4'-dimetoxybenzophenon.

Céc vi du vé chit hap thy tia cuc tim trén co s¢ este clia axit salixylic (hop chit
trén co sO este cua axit salixylic) bao gbém phenyl 2-acryloyloxybenzoat, phenyl 2-

acryloyloxy-3-metylbenzoat, phenyl 2-acryloyloxy-4-metylbenzoat, phenyl 2-
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acryloyloxy-5-metylbenzoat, phenyl 2-acryloyloxy-3-metoxybenzoat, phenyl 2-
hydroxybenzoat, phenyl 2-hydroxy-3-metylbenzoat, phenyl 2-hydroxy-4-metylbenzoat,
phenyl 2-hydroxy-5-metylbenzoat, phenyl 2-hydroxy-3-metoxybenzoat, va 2,4-di-tert-
butylphenyl 3,5-di-tert-butyl-4-hydroxybenzoat (tén thuong mai "TINUVIN 120", duoc
san xuat béi BASF SE).

Céc vi du vé chét hip thu tia cuc tim trén co s& este clia Xyano acrylat (hop chét
trén co s& xyano acrylat) bao gdm alkyl 2-xyano acrylat, xycloalkyl 2-xyano acrylat,
alkoxyalkyl 2-xyano acrylat, alkenyl 2-xyano acrylat, va alkynyl 2-xyano acrylat.

Chét hép thu tia cyc tim t6t hon 12 it nhAt mot chét hép thu tia cuc tim dugc chon
tir nh6m gdm chit hép thy tia cyc tim trén co s& benzotriazol, chét hip thu tia cuc tim
trén co s¢ benzophenon va chit hip thu tia cyc tim trén co s& hydroxyphenyltriazin, tbt
hon nita 12 chét hép thu tia cuc tim trén co s& benzotriazol hodc chét hép thu tia cuc tim
trén co s& benzophenon boi vi d& dang thu dugc 16p keo nhay ap khong chi co do hép
thu tia cuc tim cao, ma con c6 dic tinh quang hoc vuot trdi va do trong subt cao, va chét
hé'lp thu tia cyc tim nhu vay ¢6 tinh bén quang vuot troi. Cu thé, chét hép thu tia cuc tim
trén co s& benzotriazol dugc wu tién trong d6 nhém phenyl ¢6 nhém c6 6 nguyén tir
cacbon hodc nhiéu hon va nhom hydroxyl lam céc phén tir thé duoc gin v6i nguyén tir
nito ciu thanh vong benzotriazol.

Chét hép thu tia cuc tim tdt hon 14 c6 dd hép thu A bang 0,5 hodc nhé hon khi
dugce xac dinh nhu sau tir quan diém thu dugc dd hép thu tia cuc tim cao hon.

bo hép thu A: do hép thu do duogc bé‘mg cach chiéu xa dung dich toluen 0,08%
clia chét hép thy tia cuc tim v6i anh sang & bude song 400 nm.

Trong trudng hop 16p keo nhay ap theo sang ché chira chét hap thu tia cyc tim,
ham luong ctia chét hép thy tia cuc tim trong 16p keo nhay ap (cu thé, 16p keo nhay ap
acrylic) theo sang ché khong duoc gidi han cu thé, va t6t hon 12 0,01 phan trong lugng

hodc 16n hon, tdt hon ntra 13 0,05 phén trong lwong hodc 16n hon, con tot hon nita 12 0,1
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phan trong lugng hodc 16n hon dya trén 100 phan trong lugng ctia polyme nén theo quan
diém ring tm nhiéu 16p bd phan quang hoc (thiét bi hién thi hinh anh) bao gbm tim
d4n nhay ap quang hoc theo sang ché dugc ting cudng v& d6 bén. Gi6i han trén cua ham
lugng cua chat hip thu tia cyc tim t6t hon 1a 10 phén trong lwgng hodc nhd hon, t6t hon
nita 1a 9 phin trong lugng hodc nhé hon, con t6t hon nita la 8 phan trong lugng hodc
nhé hon dua trén 100 phéan trong lugng clia polyme nén theo quan diém ring sy xuit
hién cua hién tugng 8 vang ctia keo nhay ap do thém chét hip thu tia cyc tim dugc ngdn
chin va thu duge céc déc tinh quang hoc vugt trdi, do trong sudt cao va céac dic tinh bé
ngoai vuot troi.

Lép keo nhay ap theo sang ché ¢c6 thé chira chit chdng oxy hoa. Trong truong
hop 16p keo nhay ap theo sang ché chtra chit chéng oxy hoa, cu thé, 16p keo nhay ap tbt
hon 13 chira chit chéng oxy hoa cung véi chét hép thu tia cuc tim. Chét chdng oxy héa
¢6 thé thu giir bat ky gbc tao ra trong quang oxy hoéa va do d6 ¢6 thé cho phép 16p keo
nhay ap dugc tdng cudng trong chdng 4nh sang (cu thé, tia cuc tim). Chét chéng oxy
héa c6 thé duoc sit dung don 18 hogc & dang két hop cla hai hodc nhiéu hon hai loai
trong sd chung.

Chét chéng oxy hoa khong duge gidi han cy thé, va cac vi du bao gbm chit chong
oxy hoa trén co s& phenol (hop chét trén co sé phenol), chét chéng oxy hoa trén co s&
phospho (hop chét trén co sé phospho), chét chéng oxy hoa trén co s¢ thioete (hop chat
trén co s& thioete), va chét chdng oxy hoa trén co s& amin (hop chét trén co s& amin)
(cu thé, cht chéng oxy hoéa trén co s& amin an ngit (hop chét trén co s& amin 4n ngit)).

Céc vi du vé chét chéng oxy hoéa trén co s phenol (hop chét trén co s& phenol)
bao gdm 2,6-di-tert-butyl-4-metylphenol, 4-hydroxymetyl-2,6-di-tert-butylphenol, 2,6-
di-tert-butyl-4-etylphenol, hydroxyanisol butyl hoéa, n-octadexyl 3-(4-hydroxy-3,5-di-
tert-butylphenyl)propionat, distearyl(4-hydroxy-3-metyl-S-tert—butyl)benzylmalonat,

tocopherol, 2,2'-metylenbis(4-metyl-6-tert-butylphenol), 2,2'-metylenbis(4-etyl-6-tert-
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butylphenol), 4,4'-metylenbis(2,6-di-tert-butylphenol), 4.,4'-butylidenbis(6-tert-butyl-
m-cresol),  4,4'-thiobis(6-tert-butyl-m-cresol), ~ phenol  styren hoéa, N,N'-
hexametylenbis(3,5-di-tert-butyl-4-hydroxyhydroxinamit, este etyl canxi véi axit
bis(3,5-di-tert-butyl-4-hydroxybenzylphosphonic), 1,1,3 -tris(2-metyl-4-hydroxy-5-tert-
butylphenyl)butan, 1,3,5-trimetyl-2,4,6-tris(3 ,5-di-tert-butyl-4-hydroxybenzyl)benzen,
tetrakis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionyloxymetyl]metan, 1,6-hexan
diol-bis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionat], 2,2'-metylenbis(4-metyl-6-
xyclohexylphenol), 2,2"-metylenbis[6-(1-metylxyclohexyl)-p-cresol], axit 1,3,5-tris(4-
tert-butyl-3-hydroxy-2,6-dimetylbenzyl)isoxyanuric, axit 1,3,5-tris(3,5-di-tert-butyl-4-
hydroxybenzyl)isoxyanuric, trietylen glycol-bis[3-(3-tert-butyl-4-hydroxy-5-
metylphenyl)propionat], 2,2'-oxamidobis[etyl3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionat], 6-(4-hydroxy-3,5-di-tert-butylanilino)-2,4-dioctylthio-
1,3,5-triazin, bis[2-tert-butyl-4-metyl-6-(2-hydroxy-3-tert-butyl-5-
metylbenzyl)phenyl]terephtalat, 3,9-bis{2-[3-(3-tert-butyl-4-hydroxy-5-
metylphenyl)propionyloxy]-1,1-dimetyletyl}-2,4.8,1 0-tetraoxaspiro[5.5]Jundecan, va
3,9-bis{2-[3-(3,5-di-tert-butyl-4-hy droxyphenyl)propionyloxy]-1,1-dimetyletyl}-
2.4.8,10-tetraoxaspiro[5.5]undecan.

Céc vi du v& chit chdng oxy héa trén co s phospho (hop chét trén co s& phospho)
bao gbdm trisnonylphenyl phosphit, tris(2,4-di-tert-butylphenyl)phosphit, tris[2-tert-
buty1-4-(3-tert-butyl-4-hydroxy-5-metylphenylthio)-S-metylphenyl]phosphit, tridexyl
phosphit, octyldiphenyl phosphit, di(dexyl)monophenyl phosphit,
di(tridexyl)pentaerythritol diphosphit, distearylpentaerythritol diphosphit,
di(nonylphenyl)pentaerythritol diphosphit, bis(2,4-di-tert-butylphenyl)pentaerythritol
diphosphit, bis(2,6-di-tert-butyl-4-metylphenyl)pentaerythritol diphosphit, bis(2,4,6-tri-
tert-butylphenyl)pentaerythritol  diphosphit, tetra(tridexyl)isopropylidendiphenol

diphosphit, tetra(tridexyl)-4,4'-n-butylidenbis(2-tert-butyl-5-metylphenol)diphosphit,
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hexa(tridexyl)-1,1,3-tris(2-metyl-4-hydroxy-5 -tert-butylphenyl)butan triphosphit,
tetrakis(2,4-di-tert-butylphenyl)biphenylen diphosphonit, ~ 9,10-dihydro-9-oxa-10-
phosphaphenanthren-10-oxit, va tris(2-[(2,4,8,10-tetrakis-tert-
butyldibenzo[d,f][1,3 ,2]dioxaphosphepin-6-yl)oxy]etyl)amin.

Céac vi du vé chit chéng oxy hoa trén co s& thioete (hop chét trén co s& thioete)
bao gdm hop chét dialkyl thiodipropionat nhu dilauryl, dimyristyl, va distearyl
thiodipropionat; va hop chét este cia polyol véi axit B-alkylmercaptopropionic, nhu
tetrakis[metylen(3-dodexylthio)propionatjmetan.

Céc vi du vé chat chdng oxy hoa trén co s¢ amin (hop chét trén co s& amin) bao
gbm san pham duogc tring hop (tén thuong mai "TINUVIN 622", dugc san xuét béi
BASF SE) ctia dimetyl suxinat va 4-hydroxy-2,2,6,6-tetrametyl-l-piperidinetanol, san
phdm phan Gng 1:1 (tén thuong mai "TINUVIN 119", duoc san xuit boi BASF SE) clia
san phém duge trung hop cta dimetyl suxinat va 4-hydroxy-2,2,6,6-tetrametyl-1-
piperidinetanol vl N,N',N",N"'-tetrakis-(4,6-bis—(butyl-(N—metyl-2,2,6,6-
tetrametylpiperidin-4-yl)amino)-triazin-2-y1)-4,7 _diazadecan-1,10-diamin, san pham da
tring ngung (tén thuong mai "TINUVIN 2020", dugc san xuit boi BASF SE) cta
dibutylamin-1,3 -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-tetrametyl-4-
piperidyl}imino]hexametylen{(2,2,6,6-tetrametyl-4-piperidyl)imino} (tén thuong mai
"TINUVIN 944", dugc san xudt boi BASF SE), hdn hop (tén thuong mai "TINUVIN
765", dwoc san xuat bdi BASF SE) clia bis(1,2,2,6,6-pentametyl-4-piperidyl)sebacat va
metyl 1, 2,2,6,6-pentamety1—4-piperidylsebacat, bis(2,2,6,6-tetrametyl-4-
piperidyl)sebacat (tén thuong mai "TINUVIN 770", dugc san xudt bdi BASF SE), este
bis(2,2,6,6-tetrametyl-1-(octyloxy)-4-piperidinyl) cta axit decandioic, san phim phan

Ging (tén thuong mai "TINUVIN 123", dugc san xuit boi BASF SE) cta 1,1-dimetyletyl
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hydroperoxit va octan, bis(l,2,2,6,6-pentametyl-4-piperidyl)[[3,S-bis(l,1-dimetyletyl)-
4-hydroxyphenyl]metyl]butylmalonat (t&n thuong mai "TINUVIN 144", dugc san xudt
boi BASF SE), san phdm phan (mg (tén thuong mai "TINUVIN 152", dugc san xut boi
BASF SE) cta san phdm phan ung cua xyclohexan va peroxy N-butyl 2,2,6,6-
tetrametyl-4-piperidinamin-2,4,6-triclo-1,3,5-triazin, v6i 2-aminoetanol, hon hop (tén
thvong mai "TINUVIN 292", dugce san xuat béi BASF SE) cua bis(1,2,2,6,6-
pentametyl-4-piperidyl)sebacat va metyl 1,2,2,6,6-pentametyl-4-piperidylsebacat, va
san phim este hoa hén hop (tén thuong mai "Adekastab LA-63P", dugc san xuét boi
Adeka Corporation) cia axit 1,2,3,4-butantetracarboxylic véi 1,2,2,6,6-pentametyl-4-
piperidinol va 3,9-bis(2-hydr0xy-1,1-dimetylety1)-2,4,8,10-tetraoxaspiro[5.S]undecan.
Chét 6n dinh trén co s& amin la cu thé t6t hon 13 chat dn dinh trén co s& amin an ngir.

Trong trudng hop 16p keo nhay 4p theo sang ché chira chét chéng oxy hoa, ham
lurong cua chét chéng oxy hoa trong 16p keo nhay ap (cu thé, 16p keo nhay 4p acrylic)
theo sang ché khong duge gidi han cu thé, va t6t hon 13 0,1 phan trong luong hodc 16n
hon, tbt hon nita 12 0,2 phan trong luong hodc 16n hon dua trén 100 phan trong lugng
cta polyme nén theo quan diém ring chbng 4nh sang la d& dang dat dugc. Gidi han trén
ctia ham luong t6t hon 1a 5 phan trong lwgng hodc nho hon, t6t hon nita 1a 3 phan trong
lwong hodc nho hon dya trén 100 phian trong lugng cta polyme nén theo quan diém su
nhudm mau do chinh chét chéng oxy hoa kho xay ra va dé& dang thu duoc d¢ trong sudt
cao va tr quan diém vé dic tinh quang hoc.

Viéc tao 16p keo nhay ap theo sang ché khong duge gidi han cu th8, va chét lién
két ngang (chét lién két ngang khac) khong phai hop chét da chirc c6 thé dugc st dung.
Vi du, polyme acrylic trong 16p keo nhay ap acrylic ¢ thé duoc lién két ngang dé kiém
soat ty 1¢ gel. Cac chét lién két ngang khac nhu vay c6 thé duoc st dung don 1¢ hodc &

dang két hop ctia hai hodc nhidu hon hai loai trong s ching.
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Céc chét lién két ngang khac nhu vay khong dugc gidi han cu thé, va cac vi du
bao gdm chét lién két ngang trén co s& isoxyanat, chét lién két ngang trén co s& epoxy,
chét lién két ngang trén co s¢ melamin, chét lién két ngang trén co sd peroxit, chét lién
két ngang trén co sd ure, chét lién két ngang trén co s& alkoxit kim loai, chét lién két
ngang trén co s& chelat kim loai, chét lién két ngang trén co so kim loai, chét lién két
ngang trén co so carbodiimit, chét lién két ngang trén co s& oxazolin, chét lién két ngang
trén co s& aziridin, va chét lién két ngang trén co s¢ amin. Cu thé, chit lién két ngang
trén co s& isoxyanat va chét lién két ngang trén co s epoxy dugc uwu tién, va chét lién
két ngang trén co s isoxyanat 12 uu tién hon.

Céc vi du vé chét lién két ngang trén co o isoxyanat (hop chét isoxyanat da chirc)
bao gébm hop chét polyisoxyanat béo thip nhu 1,2-etylen diisoxyanat, 1,4-butylen
diisoxyanat va 1,6-hexametylen diisoxyanat; hop chét polyisoxyanat vong béo nhu
xyclopentylen diisoxyanat, xyclohexylen diisoxyanat, isophoron diisoxyanat, tolylen
diisoxyanat hydro hoa va xylen diisoxyanat hydro hoa; va hop chét polyisoxyanat thom
nhu 2,4-tolylen diisoxyanat, 2,6-tolylen diisoxyanat, 4 4'-diphenylmetan diisoxyanat va
xylylen diisoxyanat. Cac vi du v& chit lien két ngang trén co s& isoxyanat con bao gbdm
céc san phdm c6 ban trén thi truong nhu san phim cng trimetylolpropan/tolylen
diisoxyanat (tén thuong mai "Coronate L", dugc san xuit bdi Nippon Polyuretan
Industry Co., Ltd.), san phim cong trimetylolpropan/hexametylen diisoxyanat (tén
thuong mai "Coronate HL", dugc san xuét bai Nippon Polyuretan Industry Co., Ltd.) va
san phdm cong trimetylolpropan/xylylen diisoxyanat (tén thuwong mai "Takenate D-
110N", duoc san xuat bai Mitsui Chemicals, Inc.).

Céc vi du vé chét lién két ngang trén co s& epoxy (hop chét epoxy da churc) bao
gdm khong chi N,N,N',N'-tetraglyxidyl-m-xylen diamin, diglyxidylanilin, 1,3-bis(N,N-
diglyxidylaminometyl)xyclohexan, 1,6-hexan diol diglyxidyl ete, neopentyl glycol

diglyxidyl ete, etylen glycol diglyxidyl ete, propylen glycol diglyxidyl ete, polyetylen
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glycol diglyxidyl ete, polypropylen glycol diglyxidyl ete, sorbitol polyglyxidyl ete,
glyxerol polyglyxidyl ete, pentaérythritol polyglyxidyl ete, polyglyxerol polyglyxidyl
ete, sorbitan polyglyxidyl ete, trimetylolpropan polyglyxidyl ete, este diglyxidyl cta axit
adipic, este diglyxidyl cua axit o-phtalic, triglyxidyl-tris(2-hydroxyetyl)isoxyanurat,
resorcin diglyxidyl ete va bisphenol-S-diglyxidyl ete, ma con bao gdm nhya trén co sO
epoxy c0 hai hodc nhidu hon hai nhém epoxy trong phéan tir ctia n6. Cac vi du v& chat
lién két ngang trén co s epoxy con bao gbm céc san pham c6 ban trén thi trudng nhu
tén thuong mai "Tetrad C" (dugc san xuit bai Mitsubishi Gas Chemical Company, Inc.).

Trong trueong hop chét lién két ngang khéac duoc st dung dé tao 16p keo nhay ap
theo sang ché, luong chét lién két ngang khéc nhu vy dugc st dung khong dugc gidi
han cu thé, va t&t hon 12 0,001 phﬁn trong lugng hodc 16n hon, ot hon nita 12 0,01 phén
trong lugng hodc 16n hon dya trén 100 ph?m trong lugng cia polyme nén theo quan diém
thu dugc do bén bam dinh théa dang. Gidi han trén cua lugng dugc st dung tdt hon 14
10 phén trong lugng hodc nho hon, t6t hon nira 14 5 phﬁn trong lugng hodc nhé hon dya
trén 100 phén trong lugng clia polyme nén theo quan diém thu duoc tinh linh dong thich
hop trong 16p keo nhay ap dé cho phép ting cudng cudong do bam dinh.

L&p keo nhay ép (cu thé, 16p keo nhay ap acrylic) theo sang ché ¢ thé chira chét
lién hop silan theo quan diém ring do bén bam dinh trong diéu kién 4m duoc ting cudng,
cu thé, theo quan diém rang do bén bam dinh véi thuy tinh duge ting cuong. Chét lién
hop silans ¢ thé duogc str dung don 1& hodc & dang két hop cua hai hogc nhiéu hon hai
loai trong sb chiing. Trong trudng hop 16p keo nhay &p chtra chét lién hop silan, 46 bam
dinh, cu thé, do bam dinh vé6i thuy tinh, trong diéu kién 4m, c6 thé dugc ting cudng.

Chét lién hop silan khong dugc gii han cu the, va céc vi du bao gbm -
glycidoxypropyltrimetoxysilan, y-glycidoxypropyltrietoxysilan, Y-
aminopropyltrimetoxysilan, va N-phenyl-aminopropyltrimetoxysilan. Céc vi du vé chat

lién hop silan con bao gbm céc san phdm c6 ban trén thi truong nhu tén thuong mai
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"KBM-403" (dugc san xuit béi Shin-Etsu Chemical Co., Ltd.). Cu thé, chit lién hop
silan tbt hon 13 y-glycidoxypropyltrimetoxysilan.

Trong trudng hop 16p keo nhay ép theo sang ché chira chét lién hop silan, ham
lugng cua chét lién hop silan trong 16p keo nhay ép (cu thé, 16p keo nhay ap acrylic)
theo sang ché khong duge gi6i han cu thé, va tt hon 12 0,01 phan trong lugng hodc 16n
hon, tét hon nita 12 0,02 phan trong lugng hodc 16n hon dya trén 100 phan trong lugng
cia polyme nén. Giéi han trén ctia ham luong cua chét lién hop silan t5t hon 1 1 phan
trong luwgng hodc nho hon, tot hon nita 12 0,5 phén trong lwgng hodc nho hon dua trén
100 phén trong lugng ctia polyme nén.

Lép keo nhay ap theo sang ché t6t hon 12 con chira chét chéng gi. Lop keo nhay
ap tot hon 1a chira chét chéng gi vi 6 thé thu duoc tac dung ngdn ngira an mon vuot troi
cho day dén kim loai.

Chét chéng gi 1a hop chét ngin ngira kim loai khéi bi gi va/hodc an mon. Chét
chéng gi khong dugc gi6i han cu thé, va cac vi du bao gdm hop chit amin, hop chit trén
co s& benzotriazol, va hop chét nitrit. Cac vi du khéac bao gém amoni benzoat, amoni
phtalat, amoni stearat, amoni palmitat, amoni oleat, amoni cacbonat, dixyclohexylamin
benzoat, ure, urotropin, thioure, phenyl carbamat, va xyclohexyl amoni-N-xyclohexyl
carbamat (CHC). Chét chbng gi ¢6 thé dugc st dung don 1€ hodc & dang két hop ctia hai
hozic nhiéu hon hai loai trong s6 chung.

Céc vi du v& hop chét amin bao gdm hop chit amin chira nhém hydroxy nhu 2-
amino-2-metyl-1-propanol, monoetanolamin, monoisopropanolamin, dietyletanolamin,
amoniac va nudc amoniac; amin vong nhu morpholin; hop chit alkylamin vong nhu
xyclohexylamin; va alkylamin mach thing nhu 3-metoxypropylamin. Cac vi du vé hop
chét nitrit bao gdm dixyclohexylamoni nitrit (DICHAN), diisopropylamoni nitrit

(DIPAN), natri nitrit, kali nitrit, va canxi nitrit.
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Ham lugng cua chét chéng gi khdng dugc gi6i han cu thé, va tét hon 12 0,02 dén
15 phan trong lugng dua trén 100 phan trong lugng cua polyme nén. Ham luong 0,02
phén trong lugng hodc 16n hon duge uu tién boi vi dé dang thu dugc tinh ngdn ngtra én
mon hop 1y. Trong trudong hop nay, ham lugng nhé hon 15 phan trong lwong duge uu
tién boi vi dé dang dam bao do trong subt va dé dang dam bao do bén bam dinh nhu kha
nang chdng tao bot va chdng béc tach.

Cu thé, chét chéng gi t6t hon 12 hop chit trén co s& benzotriazol vé tinh twong
thich v&i polyme nén, va do trong subt. Cu thé, cht chéng gi t6t hon 12 hop chét trén co
s benzotriazol theo quan diém c6 thé thu dugc cdc dic tinh nhu 4o bén bam dinh, do
trong sudt va kha ning ngin nglra &n mon ¢ muc cao theo cach cin bing tbt, va theo
quan diém c6 thé thu duogc cac ddc tinh bé ngoai vuot troi.

Ham luong cua hop cht trén co sé benzotriazol khong duge gidi han cu thé, va
t6t hon 12 0,02 dén 3 phéan trong luong, t6t hon nira 13 0,02 dén 2,5 phén trong luong,
con tét hon nita 1 0,02 dén 2 phan trong luong dua trén 100 phan trong luong cla
polyme nén. Luong hop chit trén co so benzotriazol 14 bang hodc nho hon gia tri nhét
dinh, va do do6 c6 thé chéc chin dam bao do bén bam dinh nhu kha nang chéng tao bot
va boc tach va hon thé nita con c6 thé chic chin ngin ngira sy gia ting 40 mo cua tdm
dan nhay ap.

Hop chét trén co s¢ benzotriazol khong dugc gidi han cu thé mién 12 n6 1a hop
chit ¢6 khung chinh benzotriazol, va t6t hon 14 ¢6 cAu trac dugce thé hién bang cong thirc
(6) theo quan diém thu duoc tac dung ngin nglra an mon vuot troi hon.

[Cong thirc 6]
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O day, trong cong thirc (6), R? va R’ 1a gibng hodc khéc nhau, R? 1a phén ti thé trén
vong benzen va 1a phan tir thé nhu nhom alkyl co6 1 dén 6 nguyén tir cacbon, nhém
alkoxy c0 1 dén 6 nguyén t cacbon, nhém aryl c6 6 dén 14 nguyén tir cacbon, nhoém
amino, nhom mono- hodc di-Ci-10 alkylamino, nhoém amino-C1.¢ alkyl, nhom mono-
hoic di-Ci-10 alkylamino-Ci-¢ alkyl, nhém mercapto, nhom alkoxycacbonyl ¢6 1 dén 6
nguyén tir cacbon, hodc nhom alkoxy co 1 dén 6 nguyén tir cacbon, n la sb nguyén tir 0
dén 4 va, khin 14 2 hodc 16n hon, n's R2 ¢ thé 1a giéng hoic khac nhau, va R?1a nguyén
tr hydro, hodc phan tit thé nhu nhom alkyl c6 1 dén 12 nguyén ti cacbon, nhom alkoxy
¢6 1 dn 12 nguyén tir cacbon, nhom aryl ¢6 6 dén 14 nguyén tt cacbon, nhém amino,
nhém mono- hoic di-Ci.10 alkylamino, nhém amino-Ci-6 alkyl, nhém mono- hogc di-Ci.
10 alkylamino-Ci. alkyl, nhém mercapto, nhom alkoxycacbonyl ¢6 1 dén 12 nguyén tir
cacbon, hoic nhom alkoxy ¢o 1 dén 12 nguyén ttr cacbon.

R2 6t hon 13 nhém alkyl, nhém alkoxycacbonyl hodc dang tuong tu ¢6 1 dén 3
nguyén tr cacbon, t6t hon nita 1a nhom metyl theo quan diém thu duoc tac dung ngin
ngira &n mon vugt trdi hon. Ngoaira, n tot hon 12 0 hozc 1.

R3 t6t hon 13, vi du, nguyén tir hydro, hodc nhém mono- hodc di-Ci-10 alkylamino-
C1.6 alkyl, tot hon nira 1a nguyén t hydro hoic nhém di-Ci.s alkylamino Ci.4 alkyl, theo
cing quan diém.

L6p keo nhay ép theo sang ché co thé bao gdm chét chuyén chudi dé dé dang
kiém so4t cac dic tinh vat Iy néu trén (cu thé, 36 nén sau khi xa ap, do bién dang sau khi

thoi tac dung luc cat, va ty 1& gel) trong cac khoang mong mudn. Céc vi du v& chit
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chuyén chudi bao gbdm 2-mercaptoetanol, a-thioglyxerol, 2.3-dimercapto-1-propanol,
octylmercaptan, t-nonylmercaptan, dodexylmercaptan(laurylmercaptan), t-
dodexylmercaptan, glyxidylmercaptan, axit thioglycolic, metyl thioglycolat, etyl
thioglycolat, propyl thioglycolat, butyl thioglycolat, t-butyl thioglycolat, 2-etylhexyl
thioglycolat, octyl thioglycolat, isooctyl thioglycolat, dexyl thioglycolat, dodexyl
thioglycolat, este cua etylen glycol voi axit thioglycolic, este cua neopentyl glycol v6i
axit thioglycolic, este cuia pentaerythritol véi axit thioglycolic, va a-metylstyren dime.
Cu thé, a-metylstyren dime duge uu tién. Chét chuyén chudi c6 thé dugc sir dung don
1é¢ hoac ¢ dang két hop cua hai hodc nhiéu hon hai loai trong sb ching.

Ham lugng (Iwgng duge st dung) cuia chét chuyén chudi khong duge gidi han cu
thé, va tét hon 1a 0,1 dén 20 phan trong luong, t6t hon nita 12 0,2 dén 15 phan trong
luong, con tdt hon ntra 13 0,3 dén 10 phén trong luong dua trén 100 ph??ln trong luong
clia tht ca cac don vi monome cta oligome acrylic (luong ciia tht ca cac thanh phan
monome ciu thanh oligome acrylic). Ham luong (lugng dugc sir dung) cua chét chuyén
chudi 1 trong khoang néu trén, va do d6 cac dic tinh vat Iy néu trén (cu thé, d6 nén sau
khi xa 4p, d0 bién dang sau khi thoi tic dung luc cét, va ty 18 gel) ctia 16p keo nhay ap
theo sang ché d& dang duoc kiém soat trong cac khoang mong mudn.

Lép keo nhay ap theo sang ché c6 thé bao gdm chét khoi mao trang hop (vi du,
chit khoi mao tring hop nhiét hodc chat khoi mao quang tring hop) d8 d& dang kiém
sodt cac dic tinh vat 1y néu trén (cu thé, 46 nén sau khi xa ap, do bién dang sau khi thoi
tac dung luc cét, va ty 1 gel) trong cdc khoang mong muén. Chat khoi mao trang hop
c6 thé dugc st dung don 1¢ hodc & dang két hop cua hai hodc nhiéu hon hai loai trong
s& ching. Chat khoi mao trung hop khong duge gidi han cu thé, va cac vi du bao gdm
chét khoi mao quang trung hop va chét khoi mao trung hop nhiét 1a gidng nhu céac chét

khoi mao quang trung hop va chét khoi mao tring hop nhiét dugc 14y lam vi du trén day,
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dé str dung trong viéc tao ra polyme acrylic bang cach tring hop hodc trong qua trinh
trung hop oligome acrylic.

Luong chat khoi mao tring hop dugc st dung khong duoc giéi han cu thé, va 13,
vidy, 0,1 dén 15 phén trong luong dua trén 100 phén trong luong cua tAt ca cac don vi
monome cta polyme acrylic (luong cua tAt ca cAc thanh phan monome cAu thanh polyme
acrylic). -

Lép keo nhay ap theo sang ché c6 thé con chira, néu cin, chat phu gia nhu chét
tang toc lién két ngang, nhya dinh (dAn xuét nhya thong, nhwa polyterpen, nhwa ddu mo,
phenol tan trong dau, va/hoic dang tuong tu), chét chéng 150 hoa, chit don, chét mau
(bOt mau, thudc nhudm, va/hodc dang tuong tw), chét déo hoa, chét 1am mém, chét hoat
dong bé mit, va/hodc chét chéng tinh dién mién 12 céac tic dung theo sang ché khong bi
suy giam. Chét phu gia nhu vy c6 thé dugc st dung don 1€ hodc & dang két hop cua hai
hoic nhiéu hon hai loai trong s§ chiing.

Phuong phap san xudt 16p keo nhay ap (cu thé, 16p keo nhay ap acrylic) theo sang
ché khong duge gidi han cu thé, va cac vi du bao gbém phuong phap trong d6 chit nén
hodc 16p bao vé duge phi véi hop phan keo nhay ap va 16p hop phan keo nhay é&p tao
thanh duoc siy kho va dong rdn, va phuong phép trong do6 chit nén hoic 16p bao vé
duoc pht véi hop phan keo nhay &p va 16p hop phan keo nhay &p tao thanh dugc chiéu
tia nang lugng hoat hoa va do d6 dong rin. Néu cén, viéc gia nhiét va sdy kho thém nita
cling c0 thé duoc thuc hién.

Cac vi du vé tia nang luong hoat héa bao gém burc xa ion héa nhu tia a, tia B, tia
v, tia notron va chum dién tir, va tia cuc tim, va cu thé, tia cuc tim dugc uu tién. Nang
lwong chiéu xa, thoi gian chiéu xa, phuong phap chiéu xa va dang tuong tu cua tia nang
lwgng hoat hoa khong bi gioi han cu thé.

Hop phan keo nhay ap c6 thé duoc san xuit bing phuong phap thong thudng hodc

da biét. Vi dy, hop phin keo nhay ap trén co s& acrylic loai xu ly bang tia ning lugng
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hoat hoa co thé duoc san Xuét béng cach tron, néu cn, chét phu gia (vi du, chét lién két
ngang ctia uretan (met)acrylat hodc (met)acrylat da chirc) v6i hdn hop monome acrylic
hoic san phdm dugc tring hop mot phan ctia ching.

Phwong phéap phu da bibt co thé duge st dung dé phi véi hop phan keo nhay 4p.
Vi dy, may trong pht nhu mdy trang phd hoa vén 1om, mady trang co truc vt keo, thiét
bi ma lan-cham, may trang phu kiéu nhung, méay phu kiéu thanh, may phu kiéu dao, may
phi phun, may pht comma, hodc may trang phu truc tiép c6 thé duoc st dung.

Cu thé, trong truong hop 16p keo nhay ap dugce tao ra b&i hop phan keo nhay ap
loai xtr ly bing tia ning lwong hoat hoa, hop phan keo nhay ap loai xir ly bing tia ning
lugng hoat hoa t5t hon 1a chira chit khoi mao quang trung hop. Hop phan keo nhay ap
loai xir Iy bang tia ndng lwgng hoat héa, khi chira chét hép thy tia cyc tim, t5t hon 13 bao
gbm it nhét chit khoi mao quang trung hop c6 tinh hép thy 4nh sang trong vliing budc
séng rong, lam chat khoi mao quang trung hop. Vi du, t6t hon néu bao gdm it nhét chat
khoi mao quang trung hop c6 tinh hép thu 4nh sang khong chi tia cyc tim, ma con 1a &nh
sang nhin thdy. Ly do 12 boi vi, méc du c6 vAn @& vé su e ché dong ran béi tia ning
luong hoat hoa do tdc dong cia chét hép thu tia cuc tim, chit khoi mao quang tring hop
¢6 tinh hép thu 4nh séng trong ving budc séng rong duoc bao gdbm do d6 cho phép dé
dang thu duge cac didc tinh quang-dong rdn cao trong hop phan keo nhay ép.

(Chét nén)

Trong truong hop tAm dan nhay ap quang hoc theo sang ché 1a tAm dén nhay ap
duoc bd tri chét nén, chit nén khong dugc gidi han cu thé va cac vi du bao gém cac
mang quang hoc nhu mang chét déo, mang chdng phan xa (AR), ban phén cyc, va ban
1éch pha. Céc vi du vé vat liéu cho mang chit déo va dang tuong tu bao gﬁ”)m vt liéu
déo, vi du, nhua trén co s polyeste nhu polyetylen terephtalat (PET), nhya acrylic nhu
polymetyl metacrylat (PMMA), polycacbonat, triaxetyl xenluloza (TAC), polysulfon,

polyarylat, polyimit, polyvinyl clorua, polyvinyl axetat, polyetylen, polypropylen,
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copolyme etylen-propylen, va polyme trén co s& olefin mach vong nhu tén thwong mai
"Arton" (polyme trén co so olefin mach vong, duge san xut boi JSR Corporation) va
tén thuong mai "Zeonor" (polyme trén co s6 olefin mach vong, dugc san xuét boi Zeon
Corporation). Céc vt ligu déo nhu vay co thé dugc str dung don 1€ hodc & dang Kkét hop
ctia hai hodc nhiéu hon hai loai trong s6 chung. “Chét nén" 12 phan dé ghép 16p 1én vat
(nhu bd phan quang hoc), ciing véi 16p keo nhay 4p, trong ghép 16p tAm dan nhay 4p 1én
vat. Lop bao vé dugce tach ra trong sir dung (trong ghép 16p) tdm dan nhay ap khong
duoc bao gdbm trong “chét nén".

Chét nén t6t hon 1a trong subt. PO xuyén quang tdng (theo JIS K 7361-1) trong
ving budc séng anh sang nhin théy, ctia chit nén, khong duoc gidi han cu thé, va tt
hon 14 85% hoac 16n hon, t8t hon nita 1a 88% hodc 16n hon. P6 m¢ (theo JIS K 7136)
cta chat nén khong duge gidi han cu thé, va tot hon 1a 1,5% hodc nho hon, tdt hon nita
1a 1,0% hodc nho hon.

D0 day cua chit nén khong duoc gidi han cu thé, va 13, vi du, t&t hon 1a 12 dén
75 pm. Chét nén c6 thé co dang bat ky trong s6 don 16p va da 1dp. B2 miit cia chét nén
¢6 thé duoc xtr Iy bé mit thich hop theo céch thong thuong hodc da biét, vi dy, xir 1y vt
Iy nhu xtt Iy dién hoa hogc xtt 1y plasma, va/hoic xtr Iy hoa hoc nhu xir ly bang 16p 16t.

(L&p bao ve)

TAm dan nhay ap quang hoc theo sang ché ¢6 thé duoc bd tri 16p bao vé (16p tach
ra) trén bé mat (mat dan) cta 16p keo nhay ap, cho dén khi st dung. Trong trudong hop
tAm dan nhay ap quang hoc theo sang ché 13 tAm dan nhay 4p phu hai mat, cdc méat dan
c6 thé dugc bao vé béng hai 16p bao vé tuong ng, hodc ¢6 thé dugc bao vé br?mg mot
16p bao vé nhu vay trong d6 ca hai mat déu 1a cac mat bao vé, & dang dugc cudn & dang
cudn (vat cudn). Lép bao vé duge st dung dudi dang vat liéu bao vé clia 16p keo nhay

ap, va dugc tach ra trong ghép 16p 1én vat. Trong truong hop tAm dan nhay 4p quang
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hoc theo sang ché 13 tAim dan nhay 4p khong 16p nén, 16p bao vé con déng vai trd nén
ctia 16p keo nhay ap. O day, 16p bao vé khong nhét thiét phai c6.

L6p bao vé dugc sir dung & day co thé 1a gidy bao vé thong thudng va khong duge
gi6i han cu thé, va cac vi du bao g6m chét nén c6 16p xt 1y bao ve, chét nén c6 do dinh
thdp bao gdm flopolyme, va chit nén c6 do dinh thép bao gbm polyme khong phén cyc.
Céc vi du v& chét nén c6 16p xu Iy bao vé bao gbm mang déo va gidy ma mdi truong
hop duogc xir ly bé mit bing chét xt Iy bao vé nhu chét trén co s& silicon, alkyl mach
dai, trén co sd flo, hodc molypden sulfua. Véi chét nén c6 dd dinh thép bao gém
flopolyme, cac vi du vé flopolyme bao gdm polytetrafloetylen, polyclotrifloetylen,
polyvinyl florua, polyvinyliden florua, tetrafloetylen-hexaflopropylen copolyme, va
clofloetylen-vinyliden florua copolyme. Cac vi du vé& polyme khong phan cyuc bao gbm
nhya trén co so olefin (vi du, polyetylen va polypropylen). L6ép bao vé co thé dugce tao
ra bang phuong phép da biét hodc thong thuong. Do day cla 16p bao vé 13 cling khong
duoc gidi han cu thé.

TAm dan nhay ap quang hoc theo sang ché tét hon 1a dugc san xuét bang phuong
phap da biét hodc thong thudng ma khong co bat ky gi6i han cu thé. Vi dy, tim d4n nhay
4p quang hoc theo sang ché, ma 1a tim déan nhay ap khong 16p nén, thu duoc bang cach
tao thanh 16p keo nhay ap theo sang ché trén 16p bao vé theo phuong phap néu trén. TAm
dan nhay 4p quang hoc theo sang ché, ma 1 tAm dén nhay ap duoc bb tri chét nén, c6
thé 1a thu duoc bang cach truc tiép tao 16p keo nhay ap theo sang ché trén bé mit cla
chét nén (phwong phép truc tiép), hoic ¢co thé 1a thu duoc bang cach tao 16p keo nhay
ap theo sang ché trén 16p bao vé mot l4n, va sau do chuyén (ghép 16p) san phim thu
dugc lén chét nén do d6 tao ra 16p keo nhay ap theo sang ché trén chit nén (phuong
phép chuyén tiép).

(Tém nhidu 16p bo phan quang hoc, thiét bi hién thi hinh &nh)
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TAm dan nhay 4p quang hoc theo sang ché dugc st dung trong Ung dung quang
hoc. Cu thé hon, n6 dugc sir dung trong Ung dung dé ghép 16p 1én bd phan quang hoc
clia san pham (san pham quang hoc) trong d6 b phén quang hoc dugc str dung. Khi tdm
dan nhay ap quang hoc theo sang ché dugc ghép 16p 1én bd phan quang hoc ¢ mang tao
ra boi 16p (16p day dan kim loai) trong d6 day dan kim loai bao gdm bac va ddng duoc
in, ghép 16p ¢o thé duoc thuc hién sao cho mat dan cta 16p keo nhay ap theo sang ché
duoc tiép xtc v6i 16p day dan kim loai (ghép 16p truc tiép) hodc ghép 16p co thé duoc
thyc hién trén 16p (vi du, bd phan quang hoc khong chtra 16p day dan kim loai) khong
phai 16p day dan kim loai. TAm dan nhay 4p quang hoc theo sang ché t6t hon 1a duge str
dung cu thé trong g dung dé ghép 16p 1én 16p day din kim loai. Céac vi du vé 16p day
dn kim loai bao gdm 16p trong d6 dudng dan kim loai nh6 bao gbm bac dugce in ludi,
mang (mang s¢i nano bac) tao ra béi duong din kim loai nhé (s¢i nano) bao gbm bac,
va ddy dan dinh tuyén ctia bac va ddng dit trén phan ngoai Vi.

Bo phan quang hoc chi by phén ¢6 dac tinh quang hoc (vi du, cdc ddc tinh phén
cuc, cac dic tinh chiét quang, cac dic tinh tin xa anh sang, cac dic tinh phan xa 4nh
sang, 4o trong sudt, cac dic tinh hép thu 4nh sang, cac déc tinh nhiéu xa 4anh sang, quay
quang, va kha ndng nhin thiy). T4m nén cu thanh bd phan quang hoc khong dugc gidi
han cu thé, cac vi du bao gé)m tAm nén cAu thanh thiét bi (thiét bi quang hoc) nhu thiét
bi hién thi (thiét bi hién thi hinh anh) hogc b phén dAu vao, hodc tAm nén dé st dung
trong thiét bi nhu vay, va cc vi du bao gém ban phan cuc, ban tao bude song, ban 1éch
pha, mang bl quang, mang tang cuong d6 sang, tim din hudng va phan bd 4nh sang,
mang phén xa, mang chéng phan xa, mang phi cing (mang trong d6 it nhat mot mat
ciia mang chat déo nhu mang PET duge xur ly phtl cing), mang din dién trong sudt,
mang kiéu dang, mang trang tri, tAm bao vé bé mit, ling kinh, thAu kinh, bd loc mau, va
tAm nén trong subt (tém nén thuy tinh, vi dy, kinh cam bién, tAm hién thi (vi du, LCD)

lam tur thuy tinh, va tAm kinh véi dién cuc trong sudt), ciing nhu tAm nén trong d6 bét
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ky trong sd cac tAm néu trén dugc ghép 16p (cac tAm nay c6 thé dugc goi chung 13 "mang
chirc ndng"). Mang nhu vay co thé co, vi dy, 16p in va/hodc 16p polyme dan dién. “Tam"
va “mang" mdi trudong hgp bao ham, vi du, dang ban, dang mang, va dang tAm, va, vi
du, “mang phan cuc" bao ham "ban phan cyc" va "tdm phén cuc".

Céc vi du vé bo phan quang hoc con bao gdm cam bién cham va cam bién mang.
Cu thé hon, cac vi du bao gdm mang c6 16p ITO (indi thiéc oxit) trén bé mit clia ching;
mang co6 16p kém oxit (ZnO) trén bé mit cia chung; mang sit dung hat nano kim loai,
vi dy, mang thu dugc bang cach phu bé mit cia ching voi chét 16ng chira hat nano kim
loai va mang thu dugc bang cach in ludi trén bé mit cia ching voi chéit 16ng chtra hat
nano kim loai; mang sir dung bng nano cacbon, vi du, mang thu dugc bang cach phu bé
mit cia ching véi chét 10ng phén tdn chira 6ng nano cacbon va mang thu dugc bang
cach in ludi trén bé mit ciia chung voi chét 16ng chira 6ng nano cacbon: mang str dung
graphen, vi dy, mang c6 16p graphen trén bé mit cua chiung; va mang trong sudt dan
dién, vi du, mang st dung polyme dan dién, vi dy, mang c6 16p polyme dan dién trén bé
mit ciia chung va mang thu dugc bang cach in ludi voi chit 16ng chira polyme dan dién.
Cac vi du khac bao gdm mang st dung kim loai (cu thé, ddng), vi du, mang trong do
mau hinh duong nhé kim loai dang ludi dugc dat 1én mang va mang c6 16p kim loai.
Hon thé nita, cac vi du bao gém mang s¢i nano bac. BO phén quang hoc, trong d6 tAm
dan nhay ap quang hoc theo sang ché duoc ghép 16p, c6 16p s¢i nano bac.

Cac vi du v& thm hién thi bao gdm tAm hién thi tinh thé long, tm hién thi EL htru
co (dién quang), PDP (plasma tdm hién thi), va gidy dién t&. Céc vi du vé bd phan dau
vao bao gdm man hinh cam ung. Céc vi du con bao gbm cdi goi 1a tAm hién thi kiéu gin
trong (in-cell) va tdm hién thi kiéu gan trén (on-cell) mdi trudng hop duoc b tri tAm
hién thi va tich hop bd phan dau vao.

T4m nén cAu thanh bd phan quang hoc khong duoc gidi han cu thé, va cac vi du

bao gbdm cic tAm nén tuong tng (vi dy, dang tAm, dang mang, va dang phién) 1am tir, vi
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du, thuy tinh, nhya acrylic, polycacbonat, polyetylen terephtalat, polyme xycloolefin, va
mang méng kim loai. “bd phén quang hoc" theo sang ché con bao ham bét ky bo phan
(vi du, mang kiéu dang, mang trang tri, vd mang bao vé bé mit) dong vai trd trang tri
hoic bao vé véi kha nang nhin thdy dwoc git trong thiét bi hién thi hodc by phan dau
vao, nhu md ta trén day.

TAm nhiéu 16p bd phan quang hoc theo sédng ché duoc san xuit bang cach ghép
16p bd phan quang hoc v6i tAm dan nhay 4p quang hoc theo sdng ché. Vi du, trong truong
hop tAm dan nhay 4p quang hoc theo sang ché 1a tAm dan nhay ap phu hai mat c6 tdm
bao vé trén mdi mit, mot tAm bao vé cb thé duoc tach ra va bd phan quang hoc c6 thé
dugc ghép 16p, va tdm bao vé khac ¢ thé duge tach ra va bo phan quang hoc khdc ¢6
thé dugc ghép 16p. Khi bd phéan quang hoc bao gbm it nhit mot tAm hién thi, tim nhiéu
16p b phan quang hoc 12 thiét bi hién thi hinh anh.

Tiép theo, khia canh dugc md ta trong do tAm dan nhay 4p quang hoc theo sing
ché duoc st dung trong tAm nhidu 16p bd phan quang hoc. Fig. 3 minh hoa mot vi du vé
khia canh trong do tAm dan nhay 4p quang hoc theo sang ché dugc st dung trong tAm
nhiu 16p bd phan quang hoc (cu thé, thiét bi hién thi hinh anh). Khia canh trong d6 tAm
dan nhay ap quang hoc theo sang ché duoc sir dung trong tAm nhiéu 16p bd phan quang
hoc 14 khong gi6i han & khia canh ctia Fig. 3. Fig. 3 con la hinh v& mit cit so luge minh
hoa mot vi du vé thiét bi hién thi hinh anh trong d6 tAm dan nhay 4p quang hoc theo
sang ché dugc st dung. Thiét bi hién thi hinh anh cta Fig. 3 ¢ chu trc ctia tAm nhiéu
16p bd phan quang hoc trong d6 bo phén quang hoc duoc ghép 16p voi tAm dan nhay 4p
quang hoc theo sang ché dugc dat gitta. Trén Fig. 3, 3 thé hién tAm nhiéu 16p bd phan
quang hoc (thiét bi hién thi hinh anh), 31 thé hi¢n bo phan phu trong sudt, 32 thé hién
tdm dan nhay ap quang hoc (16p keo nhay dp) theo sang ché, 33 thé hién mang phén cuc,

34 thé hién bang hién thi hinh anh (bang EL hitu co kiéu gén trén), 35 the hién day dan
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kim loai (ddy dong), 36 va 37 mdi trudng hop thé hién tAm nén, va 38 thé hién céc chat
ngoai lai. B phén phu trong sudt 31 14 kinh bao vé hodc nép 6ng kinh (xem Fig. 3(a)).

Trong tAm nhiéu 16p bd phan quang hoc 3 (thiét bi hién thi hinh anh), b phén
pht trong subt 31, tAm dén nhay 4p quang hoc 32, mang phén cuc 33, va bang hién thi
hinh anh 34 (bang EL hitu co kiéu gén trén) dugc ghép 16p theo thir tyr da néu. Thu dugc
tAm nhiéu 16p bd phén quang hoc 3 bang cach ghép ndi ap luc tir bén trén va bén dudi
b&i tAim nén 36 va 37 (xem Fig. 1(b)). Trong ghép ndi ap luc, tAm déan nhay ap quang
hoc 32 12 vuot trdi vé kha ning bu dép khe h, do do6 1a di ba dip khe ho tao ra boi déy
dan kim loai 35 (ddy ddng), va trdm véo cic 16 rong ma khong co6 bét ky bong bong con
lai.

Néu, vi du, cac chét ngoai lai 38 gén 1én tAm nén 37 trong ghép nbi ap luc, mang
phan cuc 33 va bang hién thi hinh 4nh 34 dugc day tao ra cac phan bi nén xudng, va cic
phan bi nén xubng duoc hép thu do tinh linh dong cia tAm déan nhay 4p quang hoc 32
(xem Fig. 1(b)).

Trong truong hop ap suét tir tAm nén 36 va 37 dugc xa, cac phan bi nén xubng 12
d2 dang quay tr& lai do d6 cho phép cac phan bi nén xubng bién mat hodc dé lai it phin
bi nén xudng, do d6 kho lam xut hién cac ddm tring, bdi vi tAm dan nhay ap quang hoc
32 duoc cdu hinh tir tAm déan nhay 4p quang hoc theo sang ché (xem Fig. 1(c)).

Vi du thye hién sang ché

Sau day, sang ché duge mo ta cu thé hon dua trén Cac vi dy, nhung sang ché 13
khong gi¢i han & Cac vi du nay.

(Vidu san Xuét)

[San xuét oligome acrylic]

60 phan trong lugng clia dixyclopentanyl metacrylat (DCPMA), 40 phan trong
luong ciia metyl metacrylat (MMA), 3,5 phdn trong lugng ctia a-thioglyxerol lam chat

chuyén chubi, va 100 phén trong lwgng cta toluen lam dung modi trung hop dugc tron,
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va khudy & 70°C trong 1 gid trong mdi trudng khi nito. Tiép theo, 0,2 phan trong lugng
clia 2,2'-azobisisobutyronitril (AIBN) lam chét khoi mao tring hop nhiét dugc nap, va
hdn hop tao thanh dugc phan ung ¢ 70°C trong 2 git va sau d6 gia nhiét dén 80°C va
phan tmg trong 2 gio. Sau do, chét 1ong phan tng dugc gia nhiét dén 130°C, toluen, chét
chuyén chudi va monome khong phan ting duoc loai bo bang cach sdy kho, va do d6 thu
duoc oligome acrylic rin. Trong luong phén ti trung binh cta oligome acrylic 1a 5100.

(Vidu 1)

Sau khi 0,05 phan trong lugng cla chét khoi mao quang trung hop (tén thuong
mai "Omnirad 184", dugc san xuat boi BASF SE) va 0,05 ph?m trong luong cua chét
khoi mao quang trung hop (tén thuong mai "Omnirad 651", dugc san xuét boi BASF
SE) duoc hdn hop voi hdn hop monome gbm 78 phan trong lugng cla n-butyl acrylat
(BA), 16 phan trong lugng clia N-vinyl-2-pyrolidon(NVP) va 6 phan trong lugng clia 4-
hydroxybutyl acrylat (4HBA), hdn hop thu duge duogc chiéu xa véi tia cuc tim cho dén
khi d6 nhét (may do do nhét BH véi r6to s6 5, 10 vong/phut, nhiét 4 do 30°C) 1a
khoang 20 Pa-gidly, va do d6 thu dugc hop phan prepolyme trong d6 thanh phin monome
duoc tring hop mot phan.

Hop phan prepolyme duogc thém 3 phan trong lugng cua N-vinyl-2-pyrolidon
(NVP), 8 phén trong lugng cuia 4-hydroxybutyl acrylat (4HBA), 0,7 phén trong luong
ctia chit 16ng pha loang ctia chét hép thu tia cuc tim (UVA) (tén thuong mai "Tinosorb
S", dugc san xuat boi Iwase Cosfa Co., Ltd.), 0,4 phén trong luong cla chét khoi mao
quang trung hop (tén thuong mai "Omnirad 819", dugc san xuit bdi BASF SE), 5,8
phén trong lugng clia oligome acrylic didu ché dugc trong Vi du san xuét, 1,7 phan trong
luong cla uretan acrylat (t€n thuong mai "UN350", dugc san xuét boi Negami Chemical
Industrial Co., Ltd.), 0,1 phan trong lugng clia trimetylolpropan triacrylat (TMPTA), 0,5
phan trong luong cla chét chdng oxy hoa (tén thuong mai "Irganox 1010", dugce san

xuat béi BASF SE), 0,15 phén trong lugng cua 1,2,3-benzotriazol (tén thuong mai "BT-
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120", duoc san xuat boi Johoku Chemical Co., Ltd.), 0,07 phﬁn trong luong cua chét
chuyén chudi (a-metylstyren dime: a-MSD), va 0,35 phan trong lugng cta chét 1ién hop
silan (tén thwong mai "KBM-403", dugc san xuat boi Shin-Etsu Chemical Co., Ltd.),
hdn hop thu dugc duge tron, va do d6 thu duoc hop phé*m keo nhay ap trén co s& acrylic.

Lép bao vé trén co s& polyetylen terephtalat (PET) (duoc san xuét boi Nitto
Denko Corporation, dd day: 125 pm) dugc bao phu véi hop phén keo nhay 4p trén co
s& acrylic, va do do 16p hop phan keo nhay &p dugc tao ra. Tiép theo, 16p bao vé trén co
s& PET (dugc san xuét bdi Nitto Denko Corporation, d¢ day: 125 um) dugc b tri trén
16p hop phan keo nhay ap dé che pht 16p hop phan keo nhay ap dé cach ly voi oxy. Do
d6, thu duoc tAm nhidu 16p (tim nhiéu 16p (I)) c6 cAu hinh ciia [16p bao v&/16p hop phéan
keo nhay ap/l6p bao vé].

Tiép theo, tim nhiéu 16p (I) dugc chiéu xa véi tia cuc tim ¢ do chiéu sang 3
mW/cm? bé“lng deén cuc tim (dugce san xuat bai Toshiba Corporation) qua mit trén (mat
16p bao vé€) cia tAm nhiéu 16p (I) trong 300 gidy. Hon thé nita, tAm nhiéu 16p dugc sy
kho bing may sdy & 90°C trong 2 phut dé 1am bay hoi monome con lai, va do d6 tAm
dan nhay &p phu hai mat (tAm dan nhay 4p khong 16p nén) dugc san xuét ma ¢6 cau hinh
cta [16p bao vé/16p keo nhay ap/lép béé vé] va trong d6 ca hai mat dan déu duoc bao
vé boi 16p bao vé. Do day cua tAm dan nhay ap phu hai mit (46 day cua ching loai trir
16p bao v¢) 1a 50 um.

(Vidu?2)

TAm dan nhay 4p pht hai mat (tAm dén nhay ap khong 16p nén) dugc san Xudt
theo cach gibng nhu trong Vi du 1 ngoai tr & chd luong trimetylolpropan triacrylat
(TMPTA) dugc st dung 1a 0,08 phén trong lugng va no chét chuyén chudi 12 dugc hon
hop.

(Vidu 3)
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TAm dan nhay 4p pht hai mat (tAm dan nhay ap khong 16p nén) duoc san xuét
theo cach gidng nhu trong Vi du 1 ngoai trir & chd luong trimetylolpropan triacrylat
(TMPTA) duoc st dung 12 0,2 phén trong luong.

(Vidu4)

Sau khi 0,035 phén trong lugng cua chét khoi mao quang trung hop (tén thuong
mai "Omnirad 184", dwoc san xudt bdi BASF SE) va 0,035 phan trong lugng cla chét
khoi mao quang tring hop (tén thwong mai "Omnirad 651", duoc san xuét béi BASF
SE) duogc hdn hop véi hén hgp monome gdm 78 phén trong lugng cta 2-etylhexyl
acrylat 2EHA), 18 phan trong lugng cua N-vinyl-2-pyrolidon(NVP) va 4 phan trong
lugng cuia 2-hydroxyetyl acrylat (HEA), hdn hop thu dugc duge chiéu xa véi tia cuc tim
cho dén khi do nhét (mdy do do nhét BH véi r6to sb 5, 10 vong/phit, nhiét do do 30°C)
12 khoang 20 Pa-gidy, va do d6 thu dugc hop phan prepolyme trong d6 thanh phan
monome dugc trung hop mot phan.

Hop phéan prepolyme dugc thém 17,6 ph?m trong lugng cia 2-hydroxyetyl acrylat
(HEA), 0,7 phan trong lugng cua chét 16ng pha lodng cua chét hip thu tia cyc tim (UVA)
(tén thwong mai "Tinosorb S", dugc san xuat boi Iwase Cosfa Co., Ltd.), 0,12 phﬁn trong
lwong ciia chit khoi mao quang trung hop (tén thuong mai "Omnirad 819", dugc san
xuit boi BASF SE), 7 phan trong lugng cta oligome acrylic didu ché dugc trong Vi du
san xuét, 0,088 phan trong lugng cla hexan diol diacrylat (HDDA), va 0,35 phan trong
lugng ctia cht lién hop silan (tén thwong mai "KBM-403", dugc san xuét boi Shin-Etsu
Chemical Co., Ltd.), hdn hgp thu dugc dugc tron, va do dé thu dugce hop ph?m keo nhay
ap trén co s acrylic.

L6p bao vé trén co so polyetylen terephtalat (PET) (duoc san xuét boi Nitto
Denko Corporation, dd day: 125 pm) dugc bao phu voi hop phan keo nhay &p trén co
s& acrylic, va do d6 16p hop phan keo nhay &p dugc tao ra. Tiép theo, 16p béo vé trén co

s& PET (dugc san xuét bai Nitto Denko Corporation, d§ day: 125 um) duge b tri trén
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16p hop phén keo nhay &p dé che pht1 16p hop phan keo nhay 4p dé cach ly véi oxy. Do
d6, thu dwge tim nhidu 16p (tAm nhiéu 16p (I1)) ¢6 cdu hinh cia [16p bao vé/16p hop
phan keo nhay &p/16p bao vé].

Tiép theo, tAm nhiéu 16p (II) duge chiéu xa véi tia cuc tim & do chiéu sang 3
mW/cm? bang dén cuc tim (dugc san xuét béi Toshiba Corporation) qua mét trén (mat
16p bao v¢) clua tAm nhiéu 16p (II) trong 300 gidy. Hon thé nita, tAm nhiéu 16p dugc siy
kho bing may sdy & 90°C trong 2 phut dé lam bay hoi monome con lai, va do d6 tAm
dan nhay ap phu hai mét (tAm d4n nhay 4p khong 16p nén) dugc san xuht ma ¢ cdu hinh
ctia [16p bao vé/16p keo nhay ap/lép bao vé] va trong d6 ca hai mat dan déu dugc bao
vé boi 16p bao vé. Do day cua tAm dan nhay 4p pht hai mat (49 day cta chung loai trr
16p bao v¢) 1a 50 pm.

(Vi du so sanh 1)

TAm dan nhay 4p pht hai mat (tAim dén nhay ap khong 16p nén) dugc san xuét
theo cach giéng nhu trong Vi du 1 ngoai trr chd khong c6 trimetylolpropan triacrylat
(TMPTA) 14 dugc hdn hop.

(Vi du so sanh 2)

TAm déan nhay 4p pht hai mat (tAm dan nhay 4p khong 16p nén) duoc sin xuét
theo cach gidng nhu trong Vi du 1 ngoai trr & chd luong trimetylolpropan triacrylat
(TMPTA) dugc sir dung 1a 1,2 phan trong lugng.

(Vi du so sanh 3)

TAm dén nhay &p pht hai mat (tAim dén nhay ap khong 16p nén) duge san xuat
theo cach gidng nhu trong Vi du 1 ngoai trr & chd luong trimetylolpropan triacrylat
(TMPTA) dugc str dung la 0,05 phan trong luong.

(Pbanh gid)
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MJi tim dan nhay 4p pht hai mét thu dugc trong cac vi du va cac vi du so sanh
duoc danh gid nhu sau. Két qua dugc thé hién trong Bang 2.

(1) Ty 1€ gel

Khoang 1 g 16p keo nhay 4p dugc thu gom, va trong lugng cua ching dugce do va
xéc dinh 1a “trong lwgng cta 16p keo nhay ap trude khi ngam". Tiép theo, 16p keo nhay
4p thu gom duge ngdm trong etyl axetat 40 g trong 7 ngay, sau d6 thanh phan khong
hoa tan trong etyl axetat (phan khong hoa tan) dugc thu hdi hoan toan, toan bd phin
khong hoa tan, da thu hdi, duge sdy 3130°C trong 2 gio dé loai bo etyl axetat, va sau do
trong lwong dugc do va xac dinh 12 “trong luong kho ctia phan khong hoa tan" (trong
lwong ctia 16p keo nhay ap sau khi ngém). Tiép theo, tri sb thu duoc dugc dua vao biéu
thirc sau dé tinh toén.

Ty 1& gel (% trong lugng) = [(Trong lugng kho ctia phan khong hoa tan)/(Trong
lwong ctia 16p keo nhay ap trude khi ngam)] x 100

(2) Phép do do nhét dan hdi dong

Mot trong mudi tim dan nhay ap dugc ghép 16p va do day 1a khoang 1 mm dugc
dung 1am mau do. "Advanced Rheometric Expansion System (ARES)" dugc san Xudt
b&i Rheometric Scientific Ltd. duoc sit dung dé thuc hién phép do do nhét dan hoi dong
trong cac diéu kién sau.
(Diéu kién do)

Kiéu bién dang: xoén

Tén s6 do: 1 Hz

Téc do tang nhiét do: 5°C/phit

Hinh dang: tim song song, 8 mm¢

(3) D6 nén sau khi xa ap, va do nén ngay sau khi nén
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Lép keo nhay 4p tr mdi tAm dan nhay 4p pht hai mit thu duoc trong Cac vi du
va Céc vi du so sanh dugc ghép 16p & 1 mm va cat thanh dia c¢6 duong kinh 8 mm, va
do d6 mdi mau dwoc thu. “Pd nén sau khi x4 4p" va “dd nén ngay sau khi nén" duogc
xéc dinh theo dang dugc minh hoa trén Fig. 1. Cu thé, "Advanced Rheometric Expansion
System (ARES)" dugc san xuAt bsi Rheometric Scientific Ltd., bao gdm tAm song song
11 va 12 mdi truong hop ¢6 dudng kinh 8 mm, duge st dung, va mat trén cua tAm song
song 11 va mat dudi cua tAm song song 12 1An lugt dugc sdp hang vé vi trf va tiép gidp
v6i mit du6i va mit trén cua 16p keo nhay ap cua mdi mau nhu vay (Fig. 1(b)). Tiép
theo, luc F1 bang 0,35 MPa duoc dat tlr tAm song song 11 va 12 hudéng vé 16p keo nhay
ap 10 & nhiét do mdi trudong 50°C trong 10 gidy (Fig. 1(c)). Tiép theo, tAm song song 11
va 12 duoc xa ap, va dé yén trong 300 gidy (Fig. 1(d)). Ty 16 phan trdm (%) luong thay
dbi ctia do day ctia 16p keo nhay dp sau 300 gidy tir khi x4 4p (Fig. 1(d)) so voi do day
(100%) cta 16p keo nhay dp & giai doan dAu (Fig. 1(b)) 1 dugce tinh 1a “dd nén sau khi
x4 ap", vaty 1& phan trim (%) luong thay ddi cua do day cua 16p keo nhay 4p ngay sau
khi nén trong 10 gidy (Fig. 1(c)) so véi do day (100%) cua 16p keo nhay &p & giai doan
dau (Fig. 1(b)) 1a dugc tinh 1a “d0 nén ngay sau khi nén".

(4) D6 bién dang sau 6000 gidy va 8000 gidy tur khi théi tac dung luc cat, va do
bién dang ngay sau lyuc cét

Lép keo nhay ap tur mdi tim dén nhay ap phti hai mat thu duge trong Céc vi du
va Céac vi du so sanh dugc ghép 16p & 1 mm va cét thanh dia c6 dudng kinh 8 mm, va
do d6 mdi mau duoc thu. “Pd nén sau khi xa dp" dugc xac dinh theo dang dugc minh
hoa trén Fig. 2. Cu thé, "Advanced Rheometric Expansion System (ARES)" dugc san
xuit boi Rheometric Scientific Ltd., bao gdm tAm song song 21 va 22 mdi trudng hop
¢6 dudng kinh 8 mm, duge st dung, va mat trén ciia tAm song song 21 va mit dudi clia
tém song song 22 1in luot dugc sip hang vé vi tri va tiép gidp v6i mat dudi va mit trén

cua 16p keo nhay 4p cta mdi mau nhu vay (Fig. 2(b)). Tiép theo, luc cit F2 theo huéng
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xodn, ctia 2000 Pa, dugc dat tr tAm song song 21 va 22 huéng vé 16p keo nhay é4p &
nhiét 6 mai trudng 50°C trong 4000 gidy (Fig. 2(c)). Tiép theo, tAm song song 21 va
22 duoc thoi tac dung luc cét, va dé yén trong 6000 va 8000 gidy (Fig. 2(d)). Ty 1& phén
tram (%) lugng thay ddi cua chu vi ngoai theo huéng xodn cua 16p keo nhay ap 20 sau
6000 gidy tir khi thoi tdc dung luc cht va sau 8000 gidy tr khi thoi tac dung luc cit (Fig.
2(d)), so véi chu vi ngoai (100%) cua 16p keo nhay 4p & giai doan dau (Fig. 2(a)), lan
lugt duge tinh 13 “dd bién dang sau khi thdi téc dung luc cét (6000 gidy)" va “do bién
dang sau khi thoi tdc dung luc cit (8000 gidy)", va ty 1¢ phan trim (%) lugng thay d6i
cta chu vi ngoai theo huéng xofn cta 16p keo nhay 4p 20 ngay sau khi tac dung luc cit
trong 4000 gidy (Fig. 2(c)) so v6i chu vi ngoai (100%) cua 16p keo nhay ap 20 & giai
doan dau (Fig. 2(a)) dugc tinh 12 “do bién dang ngay sau luc cat".

(5) Béanh gia cac d6m tring

Mbi tAm dan nhay ap pht hai mat thu dugc trong Cac vi du va Céc vi du so sanh
duoc st dung, mang PET (Lumirror S10, dugc san xudt boi Toray Industries, Inc., d0
day: 50 pm) va tAm nén thay tinh (Eagle XG, dugc san xuit boi Corning Incorporated,
d6 day: 0,7 mm) dugc ghép 16p trén d6 va san phim thu dugc dugc ghép nbi ap luc
trong ndi hép (50°C, 0,5 atm) trong 15 phut, va do do tAm nhiéu 16p bo phan quang hoc
bao gbm Mang PET/16p keo nhay ap/tAm nén thuy tinh duoc san Xuét.

Piu do ¢ dudng kinh 1 mm dugce dat & muc tai 1 N qua mang PET cta tAm nhiéu
16p bd phén quang hoc bang cach st dung SAICAS (thiét bi cit xién chinh x4c) trong
c4c diéu kién sau trong 180 gidy.

Thidt bi: model SAICAS DN-20 dugc san xuat boi Daipla Wintes Co., Ltd.
Vét 16m: vét 16m hinh cau (ban kinh: 500 pm)

Tbc d6 thang dimg: 5,0 pm/gidy

Tai thing ding: 1N

Thoi gian luu gitt: 180 gidy
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Wyko sau ddy (may do d6 nham bé mit) duge st dung dé do d6 sau (TO) ngay
sau khi tao vét 1om bang dau do va do sau (T6, T24) sau 6 git va 24 gio sau khi tao vét
16m bang dau do, clia cac phan bi nén xubng. Ngoai ra, sy c6 mit cac dbm tring sau 24
gitr 12 dugc xdc nhén bang mét thudong.

Thiét bi: Wyko NT9100 dugc san xuét boi Veeco Instruments Inc.
Loai do: HE théng VSI

Vit kinh: 2,5x

Théu kinh FOX: 1,0%

Dién tich do: 2,5 mm x 1,9 mm
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(Bang 2)
Vidul Vidu2 |Vidu3 |Vidu4 |Vidusosianh1l |Viduso sanh 2 Vi du so sanh 3
Ty 1€ gel (5) 78,2 85,6 83,3 88 60,2 65,2 72,3
M6 dun dan hoi
Céc dic | (25°C)(MPa) 0,22 0,23 0,23 0,12 0,21 0,23 0,23
tinh vat| M6 dun dan hoi
, 0
Iy (85°C)(MPa) 0,07 0,13 0,09 0,11 0,06 0,06 0,08
Tang s6 tbn hao
(70°C) 0,28 0,17 0,2 0,18 0,4 0,37 0,33
Do nén (Yo)ngay sau | 35 322|312 334  |368 34.6 342
khi nén
~ 7o —
Phép No nén (%) sau khixd |, 4 1,4 12 1,4 56 4,6 3,6
thu nén b6 nén sau khi xa
ap/Bo nén ngay sau | 0,073 0,043 0,038 0,042 0,152 0,133 0,105
khi nén
Do bien dang ngay | 5 5 2 1.9 3.8 9,6 8.3 6,1
sau luc cat
b6 bién dang sau
Phép | 6000 gidy sau khi théi | 0,7 0,3 0,3 0,3 2,3 2 1,5
thir cat | tdc dung luc cat
Do bién dang sau
8000 gidy sau khi thoi | 0,6 0,3 0,2 0,1 1,7 1,5 1,1
tac dung luc cat
TO (um) 74,9 61,3 60,7 68 77,2 76,7 75,2
Pém T6 (um) 2,2 2,2 1,9 2,2 3,6 2,9 2,8
trang T24 (um) 2 1,9 1,7 1,9 3,1 2,85 2,5
Pbm tring Khéong Khong |Khéng |Khéng |Co Co Co
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Sau diy, cac phuong 4n theo sang ché dugc dé xuit.
[Phuong 4n 1] TAm dan nhay 4p quang hoc bao gdm 16p keo nhay ap, trong do

16p keo nhay &p c6 dd nén cua 16p keo nhay ap sau 300 gidy tir khi xa ap trong phép
thit nén sau bﬁng 3,5% hodc nhd hon:
<Phép thtr nén>

Lép keo nhay 4p dang dia c6 d6 day 1 mm va duong kinh & mm dugc nén ¢ 0,35
MPa tir bén trén va bén dudi ¢ 50°C trong 10 gidy, va dé yén trong 300 gidy sau khi x4 ap.
[Phuong 4n 2] TAm dén nhay 4p quang hoc bao gbm 16p keo nhay ap, trong do

16p keo nhay 4p c6 do bién dang ctia 16p keo nhay ap sau 6000 gidy tir khi thdi tac
dung luc cat trong phép thir cit sau bing 1,4% hoic nhé hon:
<Phép thir cit>

Lé6p keo nhay ap dang dia c6 40 day 1 mm va dudng kinh & mm duogc tac dung luc
ot theo huéng xofn & 2000 Pa tir bén trén va bén duéi & 50°C trong 4000 giy, va dé yén
trong 6000 gidy sau khi thoi tdc dung luc cét.
[Phuong 4n 3] TAm dan nhay 4p quang hoc dwgc md ta theo phuong én 1, trong d6 do nén
ngay sau khi nén trong 10 gidy trong phép thir nén 1a 20% hodgc lon hon.
[Phuong &n 4] TAm dan nhay 4p quang hoc dugc mo ta theo phwong an bét ky trong sb cac
phuong én tur 1 dén 3, trong d6 ty 1¢ gel cua 16p keo nhay ap la 73% hogc 16n hon.
[Phuong éan 5] TAm nhiéu 16p bo phan quang hoc bao gbm tim dan nhay 4p quang hoc
dugc mo ta theo phuong an bat ky trong sb cac phuong an tir 1 dén 4.
[Phuong 4n 6] T4m nhiéu 16p bd phan quang hoc duge md ta theo phwong an 5, trong d6
thm nhidu 16p bd phan quang hoc 12 thiét bi hién thi hinh anh.
Danh muc sb chi din
10 16p keo nhay ap

11, 12 tAm song song
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20 16p keo nhay ap

21, 22 tAm song song

3 tm nhiéu 16p bd phan quang hoc (thiét bi hién thi hinh anh)
31 bd phan pht trong sudt

32 tAm dan nhay 4p quang hoc (16p keo nhay 4p)

33 mang phén cyc

34 bang hién thi hinh anh (bang EL hitu co kiéu gén trén)

35 day dan kim loai (day ddng)

36, 37 tm nén

38 chit ngoai lai
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YEU CAU BAO HQ

1. TAm dén nhay 4p quang hoc bao gbm 16p keo nhay 4p, trong d6

tdm dan nhay 4p quang hoc khong chira 16p bot, trong d6 ty 1& gel cia 16p keo nhay
ap 1a 73% hodc 16n hon va 90% hoac nhé hon, trong d6 16p keo nhay ép 1a 16p keo nhay
ap acrylic dwgc cdu thanh tir keo nhay 4p acrylic, trong d6 16p keo nhay 4p acrylic chira
polyme acrylic, trong d6 polyme acrylic bao gdm (met)acrylat da chirc, trong d6 ham lugng
(lwong hdn hop) ctia (met)acrylat da chirc 12 0,06 phan trong lwong hodc 16n hon duya trén
100 phén trong lugng ctia polyme acrylic, va

16p keo nhay &p c6 dd nén cia 16p keo nhay ap sau 300 gidy tir khi x4 ap trong phép
thtr nén sau béng 3,5% hodac nho hon:
<phép thir nén>

16p keo nhay dp dang dia c6 do day 1 mm va duodong kinh 8 mm duoc nén & 0,35
MPa tir bén trén va bén dudi & 50°C trong 10 gidy, va dé yén trong 300 gidy sau khi x4 4p.
2. TAm d4n nhay 4p quang hoc theo diém 1, trong d6 d6 nén ngay sau khi nén trong 10
gidy trong phép thtr nén 1a 20% hodc 16n hon.
3. TAm nhiéu 16p bd phan quang hoc bao gdm tdm dan nhay ap quang hoc theo diém 1
hodc 2.
4. TAm nhiéu 16p bd phan quang hoc theo diém 3, trong d6 tdm nhiéu 16p bd phan quang

hoc 14 thiét bi hién thi hinh anh.
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[Fig. 1]

(a) (b) (c) (d)

[Fig. 2]

(a) (b) (c) (d)

[Fig. 3]
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