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(57) Sang ché dé cap dén phuong phép tao ra vat liéu quang hoc bang cach phun
dung dich monome trén co s¢ thiouretan vao khoang duogc tao ra gitta cdp khuon
dic ma cac mép ngoai cua chung da duoc bit kin va, cu thé hon, sang ché dé cap
dén phuong phap phun duc tu dong, dung cho monome cua vat liéu quang hoc
trén co s thiouretan, dé c6 thé phun lugng c¢b dinh trong thoi gian ngin bang hé
thong nhan biét bang truc quan trong qua trinh phun monome trén co sd thiouretan
vao khoang. Sang ché dé xuit phuong phap phun duc tu ddng monome dung cho
vat liéu quang hoc trén co s thiouretan, phuong phap nay bao gom céc budc: (a)
diéu ché ché phdm monome, dung cho vt lidu quang hoc trén co so thiouretan,
c6 chi s6 khuc xa ran tir 1,523 dén 1,690 va do nhét tir 20 dén 1000 cps (25°C);
(b) phun hau hét ché pham monome vao khoang dugc tao ra giita cap khuon dic
ma cic mép ngodi cua chiing da duoc bit kin; va (c), tiép theo budc (b), phat hién
murc chat 1ong bang hé thdng nhan biét bang truc quan trong qua trinh phun ché
pham monome vao khoang va, néu murc chat 10ng dugc phat hién ¢ diém phun
cudi da dinh, két thuc viéc phun ché pham monome. Theo sang ché, luong dung
dich monome dung cho vat liéu quang hoc trén co s& thiouretan ¢b dinh c6 thé

dugc phun ty dong vao khudn dac ma khong thiéu hoic khong thira.

FIG. 2
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Linh vue ky thuat dwgce dé cap

Sang ché dé cap dén phuong phap diéu ché vit lidu quang hoc bang cach phun
dung dich monome trén co sé thiouretan vao khoang dugc tao thanh gitta cip khudn
diic ¢6 chu vi ngoai duoc han kin, va cu thé hon a phwong phap phun tu dong monome
dung cho cac vét liéu quang hoc trén co s¢ thiouretan vao khuon diic ma c6 kha nang
phun lvong dung dich monome trén co s& thiouretan dinh trude vao khoang st dung

hé théng nhan biét truc quan.

Tinh trang ky thuft cia sang ché

Trong nhitng nam gan day. dé lam vat liéu quang hoc, thiu kinh bang chit déo
da tré nén pho bién hon so v6i thau kinh bang thuy tinh vi ching ¢6 uu diém & chd
ching nhe, khéng dé v& va d& gia cong hon so vé6i thau kinh bang thuy tinh. Thiu
kinh bang chat déo dwoc san xuét bang cach phun hop chét polyme, ttrc 14, monome,
vao khudn due, hoa ctirng thanh phén nay, va thuc hién viéc xtr ly thich hgp sau dé.
Twc 13, thau kinh bang chit déo duoc san xudt bang cach phun dung dich monome
vao khuén duc cé khu vuc phun rdng hinh thdu kinh (khoang).

La giai phap k¥ thuat da biét lién quan dén théu kinh bang chat déo nhu vy, tai
liéu sang ché 1 mo ta thiét bi dé thiét 1ap khoang cach di chuyén cua khuén duc dé
san xuat thdu kinh deo mat.

Tai liéu sang ché 1 mo ta rang, ¢ trang thai ma cac khuon duc thuy tinh duoc dat
tach roi nhau bang bo kep khuén dé xac dinh chinh xac khoang cach gitta cac khuon
dic kinh dé san xudt thiu kinh deo mat, mot manh bang duoc gin vao bé mat ngoai
bién cua khuon duc kinh, va dung dich monome nay dugc phun thi cong vao khuén
duc thuy tinh duoc gin bang.

Tuy nhién, vi phuong phép phun thi cdng monome vao khudn dtac kinh duogce
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mo ta trong tai liu sang ché 1 phu thudc hoan toan vao k§ nang ctia nguoi thg thuc
hién viéc phun, céc khiém khuyét c6 thé xay ra va hiéu qua cong viéc c6 thé b giam
sut tuy thudc vao cip do k§ niang. Cu thé, vi cAn c6 k§ nang rat tbt dé phun chinh xéc
lwgng monome xac dinh mdi 1dn, ¢6 vn dé & chd bong bong 6 thé dugc nguoi tho
khong c6 kinh nghiém tao ra trong khudn duc.

Ngoai ra, vi monome 1ong tao ra khi bay hoi ¢6 hai cho co thé nguoi, viée van
hanh 1au dai c6 thé c6 tac dung bét lgi dén stic khée cua ngudi the.

Céc vat lidu quang hoc trén co s¢ thiouretan duoc su dung rong rai lam vat li¢u
thau kinh quang hoc nhd céc dic tinh quang hoc tuyét voi cta ching, nhu do trong
subt, s& Abbe, dd truyén qua vabo bén kéo. B::ng sang ché Han Quéc 6 10-0136698,
10-0051275, 10-0051939, 10-0056025, 10-0040546, 10-0113627, v.v. m0 ta viéc san
xuét thau kinh quang hoc trén co s& thiouretan bang cach hoa ran bing nhiét hop chét
polyisoxyanat va hgp chét polythiol. Viéc giam chi phi san xuét 1a mot trong nhitng
mbi quan tim chinh trong linh vuc th4u kinh quang hoc bao gdm cac vt liéu quang
hoc trén co sé thiouretan. Khi co thé phun ty dong trong hé théng san xuét tu dong
khong doi héi van hanh tha cong, nang suét co6 thé dugc cai thién va van dé nguy hai
cho con nguoi trong qué trinh san xuét c6 thé duge khic phuc. Tuy nhién, du c6 nhiéu
nd luc, viéc tu dong hoa qua trinh phun van khé khin. Do nhét cao cua ché phém
monome va chénh 1éch vé& d6 nhét va thoi gian sau khi tron (pot life) phu thude vao
thanh phdn 12 nhitng nguyén nhéan khac cua kho khan nay.

Tai liéu sang ché 2 (bing séng ché Han Qudc s6 10-1383132) mo ta “thiét bi dé
phun ty dong monome dung cho thau kinh deo mét va phuong phép san xuét thau
kinh deo mét st dung thiét bi nay”. Theo tai liéu sang ché 2, vi tri ciia khuon duc thau
kinh duoc x4c dinh bing cam bién dich chuyén (cam bién laze) d¢ phat hién vi tri
khuon dac thau kinh & budc phun dung dich monome vao khoang dugc tao ra boi cap
khudn dtc, mirc vat lidu thé nap vao khuén duc thiu kinh duge phat hién bang bo di

chuyén th hai, va lugng monome dugc phun qua voi phun dugc kiém soat bang bod
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diéu chinh luong phun, trong d6 lugng monome dwgc phun duge diéu chinh dén 5
mm (bude 1) va dén 10 mm (budce 2) khi monome dat dén mérc nhat dinh.

Tuy nhién, khi phét hién mirc nguyén liéu tho (ché phim monome) sir dung cam
bién dich chuyén nhu trong tai liéu séng ché 2, ché phdm monome nhét hon so véi
nude, vi viy mirc thay dbi c6 hinh dang parabol di xtmg hai chiéu hon 12 hinh dang
nam ngang. Vi ly do nay, da c6 vAn dé & chd kho dé phat hién chinh x4c mac nay theo
thor gian thue, va do d6 khé dé phun lugng chinh xéc mac du ¢ diéu chinh timg bude
luong phun, vi vay lugng phun thuc té 1a khong du hodc qua muc, do d6 gy ra cac
khiém Kkhuyét cho san pham va gy nhiém tap thiét bi phun véi ché phdm monome
chay tran.

Ngoai ra, “phuong phéap va thiét bj dé san xut cac san pham tir chit déo” theo
tai liéu sang ché 3 (bing Nhat Ban s6 3707189) 1a phuong phap san xuét dé tw dong
héa quy trinh phun dung dich chét déo gbc vao khuon dac dé duc theo quy trinh san
xuét thau kinh bang chit déo. Theo phuong phép nay, tdc do dong thir nhat va thoi
gian thir nhét dugoe thiét 1ap bing cach do do rong gitra céc thanh thir nhat va thir hai
trong khoang, va bugc thir nhét phun dung dich chit déo gbc vao khoang & tbc do
dong thu nhit trong thoi gian tht nhéit va sau d6 budc thir hai phun dung dich chét
déo gbc & tbe do dong thir hai, thip hon so véi toc do dong thir nhét, dugc thuc hién,
sao cho dung dich gdc chi dugc phun & tbc d6 dong cao trong khoéang thoi gian dinh
trude va sau d6 dung dich gbc nay dugc phun & tbc do dong thip & cudi qua trinh
phun. Két qua 13, thoi gian phun ¢6 thé dugc rat ngan va lugng ro i c6 thé dugc giam.

Tuy nhién, theo phuong phép phun trong tai li€u sang ché 3, thoi gian phun va
lugng ro ri dugce giam bang cach giam lugng phun va thoi gian phun nguyén ligu chét
déo tho ting budc co tinh dén cac dac diém vé khoang cach bén trong khoang. Tuy
nhién, cdc dic tinh vé sy thay doi mirc chét 16ng cta dung dich monome ¢6 d§ nhot
cao khong duoc tinh dén khi monome dugc phun vao khudn dtc. Vi ly do nay, van

con co6 nhitng han ché v& khiém khuyét do 10 ri va kh6 khan khi phun luong ¢b dinh.
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“Phuong phéap duc thau kinh bang chét déo” theo tai lidu sang ché 4 (don sang

ché Nhat Ban s6 2008-80766) la phuong phép dic théu kinh bang chat déo trong do,

dé nap vat liéu dac dang 16ng vao khuon dic trong khi chi dé 1ai it bong béng nhat co

thé khi phun vat liéu dic dang 1ong vao khudn duc theo cung cach nhu rot chét long

bing cach dat nghiéng thiy tinh, & giai doan dau, viéc phun bt dau trong khi cira vao

dugc di chuyén nhe nhang vé mét phia tir vi tri trung tAm phia trén, va khi viéc phun

da dugc thuc hién dén mot mac do nhat dinh, khudn dic dugc nap nguyén liu thd

monome & trang thai ma & d6 cira vao dugc dinh vi 6 vi tri trung tdm phia trén bang

cach quay (dat nghiéng) khuon duc.

Tuy nhién, méc du tai li€u sang ché 4 d& cap dén phwong phap thich hop dé phun

nguyén liéu thd trong khi ngén ngira bong bong dugc gift lai, phwong phap nay van

c6 van dé kho khin vé viéc phun lugng chinh xac nguyén li€u tho.

Tai liéu vé giai phap k¥ thuat da biét

Tai liéu sang ché

Tai liéu sang ché 1:
Tai liéu sang ché 2:
Tai liéu sang ché 3:
Tai liéu sang ché 4:
Tai liéu sang ché 5:
Tai liéu sang ché 6:
Tai liéu sang ché 7:
Tai liéu sang ché 8:

Tai liéu sang ché 9:

—

9.

. Pon giai phap hfru. ich Han Qudc s6 20-0236704

. Bang sang ché Han Qudc s6 10-1383132

. Bing Nhat s6 3707189

. Cong bd don yéu sang ché Nhat Ban s6 2008-80766
. Bang sang ché Han Qudc s6 10-0136698

. Bang sang ché Han Qudc s6 10-0051275

. Bang sang ché Han Qudc s6 10-0051939

. Bang sang ché Han Qudc s6 10-0056025

Béng sang ché Han Qudc s6 10-0040546

Ban chat k¥ thuit clia sang ché

Vén dé k§ thuat

Nhidu tai liéu vé giai phap ky thuat da biét néu trén dé xuét phuong phap phun

tu dong monome dung cho vat liéu quang hoc vao khuon dic, nhung khong ¢6 phuong

4
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phap nao khac phuc duge kho khan v& viéc phun ciac monome védi lugng chinh xéc
hon 1a phun lugng du thira hodc khong du. Ngoai ra, kho dé phun lugng chinh x4c cac
monome bing cac phuong phap co khi c6 tirng budce kiém soat luong phun hoic toc
doc phun mot cach don gian vi cdc phuong phap nay khong thé khic phuc duoc cac
chénh 1éch v& monome, nhu chénh léch vé toc do hoa rin va thoi gian hoa rin, chénh
léch vé d6 nhét va chénh 1éch vé murc chét 1ong gitra cac loai monome khac nhau ciing

nhu chénh léch vé thanh phan giita cling loai monome.

Do do, sang ché d3 duoc thuc hién c6 tinh dén nhitng van dé néu trén, va muc
dich cua sang ché 1a cung cap phuong phép phun ty ddng monome dung cho vat ligu
quang hoc trén co s& thiouretan vao khuén diic ma c6 kha néng phun chinh xac ché
phdm monome dung cho vét liéu quang hoc trén co s& thiouretan vao khudn dac véi

lwong cb dinh, hon 12 lwgng du thira hodc khong du.

Cu thé, muc dich khac ciia sang ché 1a cung cip phuong phap phun ty dong
monome dung cho c4c vat liéu quang hoc trén co s¢ thiouretan vao khudn dic ma c6
khé nang rat ngan thoi gian phun va phun dung dich monome véi luong ¢ dinh,
khong phai lugng du thira hodc khong du, bang cach phun ché phdm monome ding
cho cac vit liéu quang hoc trén co s thiouretan vao khoang ctia khuon dtc theo hai
budc, trong d6 hau hét ché phdm monome dugc phun & budce thir nhét, va & budc thi
hai, muc chat 16ng ché phdm monome dugc phat hién bang cach st dung hé thong
nhan biét truc quan va viéc phun duge két thuc, khi mitc chit long dugc phét hién &
diém phun cudi.

Giai phép k¥ thuat

Theo mdot khia canh cua sang ché, cac muc dich néu trén va cac muc dich khac
¢6 thé dugc thuc hién bang cach dé xuit phuong phap phun ty dong monome ding
cho cac vat liéu quang hoc trén co sé thiouretan vao khuoén duce, bao gém viéc phun
dung dich monome vao khoang dugc tao ra gitta cap khudn dic c6 chu vi ngoai duge

bit kin, phuong phép nay bao gdm céc bude:
5
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(a) diéu ché ché pham monome dung cho cac vét liéu quang hoc trén co s&
thiouretan ¢6 chi sé khic xa ran tir 1,523 dén 1,690 va do nhét tir 20 dén 1.000 cps

(25°C);
(b) phun hau hét ché pham monome nay vao khoang; va

(c) phat hién muc chét 16ng bang cach sir dung hé théng nhan biét bang truc
quan trong khi phun ché phdm monome vao khoang sau bugc (b), va ngimg phun ché

phim monome khi mrc chét 1ong dwgc phét hién ¢ diém phun cudi da thiét 1ap.

G budce (b), ché phAm monome c6 thé duoc phun vao khoang véi khéi luong
hodc thé tich dinh trudc, hodc c6 thé duoc phun vao vung dinh trudce trong khudn dac

bing cach st dung hé théng nhan biét bing truc quan.

Hé théng nhan biét bang truc quan chup anh dudng bao ciia khudn duc va mirc
chét 1ong dung dich monome dugc phun vao khuén duc, va thiét 1ap ving thtr nhét
dinh vi ¢ phan dudng bao ctia khudn dic va vung thir hai dinh vi bén ngoai khudn dac

d& phat hién trang thai ma & d6 khuon dic dugc thiét 1ap & vi tri phun.

T6t hon, khi hé théng nhan biét béng truc quan, 6 d6 cac vung thir nhat va tha
hai duoc thiét lap, phat hién dudng bao ctia khudn duc trong vang thi nhét, bo diéu
khién phun hiu hét dung dich monome vao khuén dtic & &p suat phun thi nhat da dinh,
va sau d6 phun lugng dung dich monome con lai vao khudn duc ¢ ap suit thap hon
so v6i ap suat phun thir nhét, va két thiic viéc phun dung dich monome khi h¢ théng

nhén biét bang truc quan phét hién muc chét 1ong & ving thi hai.

O ving thir nhat va ving tht hai, duong bao cia khuén dic va mirc chét 16ng

dung dich monome dugc phat hién dua vao su thay dbi vé s diém anh.

Theo mot phuong an vu ti€n cua sang ché, dudong bao a0 duoc thé hién ¢ dang
cung trong vung thir nhét, vi tri chup anh dugc diéu chinh sao cho duong bao duge
chup anh ctia khuén dic tuong tmg véi duong bao do khi dudng bao khuodn dic dugce

phat hién trong vung thu nhét, va su thay doi vé muc chét 16ng dwgce phét hién dua
6
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trén su thay doi vé vi tri cia vung thir hai phu thudc vao su thay doi vé vi tri cua vung

thir nhat.

Theo mdt phuong an uu tién, vung thi nhat dugc du dinh dé chi vi tri ma co
thong tin vé chiéu chéo, tirc 13, ca thong tin vé chidu X va thong tin vé chiéu Y trong
chu vi ngoai ctia khudn duc, va la thanh phén dé phat hién su thay dbi vé vi tri khuon
dtc khi khuon dic duge tai & vi tri phun, ving thir nhit dong vai tro tham chiéu cho
su di chuyén theo vi tri ctia viing tha hai va ving tha nhét phat hién duong bao cta

khudn dac ngay khi khudn duc duoc tai ¢ vi tri phun.

Theo mdt phuong an wu tién, vung thir hai dugc thiét 1ap bén ngoai vi tri gan voi
ctra nap monome cua khuodn duc dé nap vao khoang bén trong khudn duc bang dung
dich monome ma khong tao ra bong bong, va thuong dugc l4p dat & vi tri trong khoang
tir 1 dén 2 mm tinh tir dudng bao ctia khudn duc.

Theo mot phuwong an wu tién, khi dung dich monome dau tién duge phun vao xy
lanh dugc phun vao khuén dic, bo didu khién kiém soat don vi diéu khién dé phun tir
70 dén 99% dung dich monome & ap suét cao, tirc 13, & tdc d6 cao, va dé phun cham
lurong con lai ciia dung dich nay ¢ ap suét thap.

Ché phdm monome dung cho cac vat liéu quang hoc trén co s¢ thiouretan c6 thé
bao gém hop chét polythiol va hop chét polyisoxyanat.

Ché phim monome dung cho céc vét liéu quang hoc trén co s¢ thiouretan co
thé bao gdm thém chat trg thao khudn bén trong.

T6t hon, viéc phun ché pham monome c6 thé dugc thuc hién & nhiét do tir 5 dén
60°C.

Hiéu qua cua sang ché
Theo sang ché, khi monome dung cho cac vét liéu quang hoc trén co s¢

thiouretan dugc phun vao khuon duc, mirc chét 1ong duoc theo doi bang cach st dung
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hé théng nhén biét bang truc quan, va viéc phun dugc nging ty dong khi mire chét
long dat dén diém phun cudi, sao cho dung dich monome ¢6 thé duoc phun véi lugng

da dinh, khong thiéu hodc du thira.

Ngoai ra, vi lugng phun hodc tdc d6 phun khong duge kiém soat bang co hoc
don gian, ma lugng con lai dugce phun trong khi mirc chét long dugc theo doi béng hé
théng nhan biét bing truc quan, nén c6 thé phun luong da dinh bét ké su chénh léch

vé do nhét phu thudc vao monome va su khac biét vé hinh dang cua bé mat chét 16ng.

Ngoai ra, bing cach dau tién phun hau hét monome vao khoang trong khudn duc
mdt cach nhanh chéng, c6 thé rat ngin thoi gian phun monome va do d6 dé thiét 1ap
viéc phun can hoan thanh trong thoi gian sau khi tron dinh truée, va do d6 c6 thé phun
lvong da dinh & trang théi t6i wu trude khi hoa rén, bat ké su chénh léch vé toc do hoa

ran va thoi gian héa ran gifta cac monome.

Theo sang ché, cac thau kinh trén co so thiouretan chat luong cao co thé duoc
tao ra bang cach phun tu dong ma khong c6 cac khiém khuyét do phun khong du hodc
du thira, vi vy ning suét c6 thé dugc cai thién nhidu va do d6 chi phi san xuét ¢6 thé
dugc giam di thong qua giam chi phi lao dong. Ciing c6 thé ngan ngira cac van dé vé
phoi nhiém tryc tiép cia ngudi van hanh véi monome va van hanh bat thuong hodc

sai s6t ctia thiét bi do phun thira ché phdm monome.
M3 ta vin tit cdc hinh vé

Fig. 1 1a biéu do thé hién quy trinh san xudt thdu kinh theo mot phuong an cua
sang ché.
Fig. 2 1a so dd khdi minh hoa phuong phéap phun ty dong monome theo mot

phuong an cua sang che.

Fig. 3 thé hién trang thai & d6 dung dich monome theo Fig. 2 dau tién dugc hut

vao xi lanh.
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Fig. 4 thé hién trang thai & d6 dung dich monome theo Fig. 3 dugc phun vao

khuén duc.

Fig. 5 thé hién trang thai ¢ d6 dung dich monome theo Fig. 4 duoc nap vao

khuon duc.
M0 ta chi tiét sang ché
Sau day, phwong phap phun ty dong monome dung cho céc vét liéu quang hoc

trén co s thiouretan vao khudn duc theo sang ché s& dugc mo ta theo cac budc twong

ng v6i tham chiu dén cac phuong dn dugc vu tién.

Phuong phép phun tu dong monome ding cho céac vat liéu quang hoc trén co s¢

thiouretan vao khuon duc bao gom:

(a) diéu ché ché phdm monome dung cho cac vat liéu quang hoc trén co s&
thiouretan c¢6 chi s6 khic xa ran tir 1,523 dén 1,690 va do nhét tir 20 dén 1.000 cps

(25°C);

(b) phun hau hét ché pham monome vao khoang dugc tao ra gitta cgp khudn dic

¢6 chu vi ngoai dugc bit kin; va

(c) phat hién muc chét 16ng bang cach s dung hé théng nhén biét bang truc
quan trong khi phun ché phdm monome vao khoang sau buéc (b), va ngung phun ché

phim monome khi mirc chit 1ong duoc phat hién & diém phun cudi da thiét 1ap.

Ché phim monome dung cho cac vét liéu quang hoc trén co s¢ thiouretan dugc
de dinh bao gdm ché phdm ma gébm hop chit polythiol va hop chét
polyiso(thio)xyanat, hoac ché pham bao gbdm cac tién polyme cuia chung. Nhu dugc
str dung & day, thuét nglt “dung dich monome™ chi chét 16ng ché phdm monome chay

duoc.

Ché ph4m monome dung cho céc vt liéu quang hoc trén co s¢ thiouretan c6 chi

s6 khiic xa rén tir 1,523 dén 1,690 va do nhét tir 20 dén 1.000 cps ¢ 25°C, tot hon Ia
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tir 30 dén 500 cps & 25°C.

Hop chét polyisoxyanat t5t hon 1a bao gdm mdt, hai hodc nhiéu hop chét duge
chon tir nhém gém isophoron diisoxyanat, dixyclohexylmetan-4,4-diisoxyanat
(Hi2MDI), hexametylen diisoxyanat, metylxyclohexan diisoxyanat, toluen
diisoxyanat, phenylen diisoxyanat, 1,3,5-tris(6-isoxyanatohexyl)-[1,3,5]-triazin-
2.4,6-trion (trime HDI), o,m,p-xylylen diisoxyanat, va tetrametylxylen diisoxyanat
(TMXDI). Hop chét polyisoxyanat c6 thé duogc sir dung mot minh hodc theo to hop

ctia nd. Hop chét polyisoxyanat c6 thé 12 hop chét isoxyanat sin c6 gia thanh thép.

Ngoai mot, hai hodc nhiéu hop chat isoxyanat, ché phim monome theo sang ché
c6 thé con bao gf?)m mot, hai hodc nhiéu hop chét iso(thio)xyanat. Hop chét
iso(thio)xyanat co thé bao gém mot, hai hodc nhiéu hop chit iso(thio)xyanat dugc
chon tir nhém gdém: hop chét isoxyanat béo bao gbdm 2,2-dimetylpentan diisoxyanat,
2.2.4-trimetylhexan diisoxyanat, buten diisoxyanat, 1,3-butadien-1,4-diisoxyanat,
2.4 4-trimetylhexametylen  diisoxyanat, 1,6,11-undecan triisoxyanat, 1,3,6-
hexametylen triisoxyanat, 1,8-diisoxyanat-4-isoxyanatometyloctan,

bis(isoxyanatoetyl)cacbonat, va bis(isoxyanatoetyl)ete;

hop chat isoxyanat vong béo bao gdm 1,2-bis(isoxyanatometyl)xyclohexan, 1,3-
bis(isoxyanatometyl)xyclohexan, 1,4-bis(isoxyanatometyl)xyclohexan, xyclohexan
diisoxyanat, metylxyclohexan diisoxyanat, dixyclohexyldimetylmetan isoxyanat va

2,2-dimetyldixyclohexylmetan isoxyanat;

hop chét isoxyanat thom bao gbm bis(isoxyanatobutyl)benzen,
bis(isoxyanatometyl)naphtalen, bis(isoxyanatometyl)diphenylete, phenylen
diisoxyanat, etyl phenylen diisoxyanat, isopropyl phenylen diisoxyanat, dimetyl
phenylen diisoxyanat, dietyl phenylen diisoxyanat, diisopropyl phenylen diisoxyanat,
trimetylbenzen triisoxyanat, benzen triisoxyanat, biphenyl diisoxyanat, toluidin

diisoxyanat,  4,4-diphenylmetan  diisoxyanat, 3,3-dimetyldiphenylmetan-4,4-

10



45070 11/30

diisoxyanat, bibenzyl-4,4-diisoxyanat, bis(isoxyanatophenyl)etylen, 3,3-
dimetoxybiphenyl-4,4-diisoxyanat, hexahydrobenzen diisoxyanat, va

hexahydrodiphenylmetan-4,4-diisoxyanat;

hop chét isoxyanat béo chia luu huynh bao gdm bis(isoxyanatoetyl)sulfua,
bis(isoxyanatopropyl)sulfua,  bis(isoxyanatohexyl)sulfua, bis(isoxyanatometyl)-
sulfon, bis(isoxyanatometyl)disulfua, bis(isoxyanatopropyl)disulfua,
bis(isoxyanatometylthio)metan, ~ bis(isoxyanatoetylthio)metan,  bis(isoxyanato-
etylthio)etan, bis(isoxyanatometylthio)etan, va 1,5-diisoxyanato-2-isoxyanatometyl-

3-thiapentan;

hop chit isoxyanat thom chia lwu huynh bao gébm diphenylsulfua-2,4-
diisoxyanat, diphenylsulfua-4,4-diisoxyanat, 3,3-dimetoxy-4,4-diisoxyanato-
dibenzylthioete, bis(4-isoxyanatometylbenzen)sulfua, 4,4-metoxybenzenthioetylen-
glycol-3,3-diisoxyanat,  diphenyldisulfua-4,4-diisoxyanat, 2,2-dimetyldiphenyl-
disulfua-5,5-diisoxyanat, 3,3-dimetyldiphenyldisulfua-5,5-diisoxyanat, 3,3-
dimetyldiphenyldisulfua-6,6-diisoxyanat, 4,4-dimetyldiphenyldisulfua-5,5-
diisoxyanat, 3,3-dimetoxy diphenyldisulfua-4,4-diisoxyanat, va 4,4-dimetoxy-

diphenyldisulfua-3,3-diisoxyanat; va

hop chat isoxyanat di vong chira luu huynh bao gbdm 2,5-diisoxyanatothiophen,
2,5-bis(isoxyanatometyl)thiophen, 2,5-diisoxyanatotetrahydrothiophen, 2,5-
bis(isoxyanatometyl)tetrahydrothiophen, 3,4-bis(isoxyanatometyl)-
tetrahydrothiophen,  2,5-diisoxyanato-1,4-dithian, 2,5-bis(isoxyanatometyl)-1,4-
dithian, 4,5-diisoxyanato-1,3-dithiolan, 4,5-bis(isoxyanatometyl)-1,3-dithiolan, va

4,5-bis(isoxyanatometyl)-2-metyl-1,3-dithiolan.

Hop chét polythiol khong bi gidi han cu thé, va c6 thé 1a hop chét ¢6 hai hogc
nhidu nhém thiol trong mot phan tir. Ching han, hop chét polythiol ¢6 thé bao gdom

mot, hai hodc nhiéu hop chit dugc chon tr nhém gém 4-mercaptometyl-1,8-
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dimercapto-3,6-dithiaoctan,  2,3-bis(2-mercaptoetylthio)-3-propan-1-thiol, ~ 2,2-
bis(mercaptometyl)-1,3-propandithiol, bis(2-mercaptoetyl)sulfua, tetrakis-
(mercaptometyl)metan;  2-(2-mercaptoetylthio)propan-1,3-dithiol, 2-(2,3-bis(2-
mercaptoetylthio)propylthio)etanthiol, bis(2,3-dimercaptopropanyl)sulfua, bis(2,3-
dimercaptopropanyl)disulfua, 1,2-bis(2-mercaptoetylthio)-3-mercaptopropan, 1,2-
bis(2-(2-mercaptoetylthio)-3-mercaptopropylthio)etan, bis(2-(2-mercaptoetylthio)-3-
mercaptopropyl)sulfua,  2-(2-mercaptoetylthio)-3-2-mercapto-3-[3-mercapto-2-(2-
mercaptoetylthio)-propylthio]propylthio-propan-1-thiol, | 2,2-bis-(3-mercapto-
propionyloxymetyl)-butyl este, 2-(2-mercaptoetylthio)-3-(2-(2-[3-mercapto-2-(2-
mercaptoetylthio)-propylthio]etylthio)etylthio)propan-1-thiol, (4R,11S5)-4,11-
bis(mercaptometyl)-3,6,9,12-tetrathiatetradecan-1,14-dithiol, (S)-3-((R-2,3-
dimercaptopropyl)thio)propan-1,2-dithiol, (4R,14R)-4,14-bis(mercaptometyl)-
3,6,9,12,15-pentathiaheptan-1,17-dithiol, (S)-3-((R-3-mercapto-2-((2-
mercaptoetyl)thio)propyl)thio)propyl)thio)-2-((2-mercaptoetyl)thio)propan-1 -thiol,

3,3'-dithiobis(propan-1 ,2-dithiol), (7R,118)-7,11-bis(mercaptometyl)-3,6,9,12,15-
pentathiaheptan-1,17-dithiol, (7R,12S)-7,12-bis(mercaptometyl)-3,6,9,10,13,16-
hexathiaoctadecan-1,18-dithiol, 5,7-dimercaptometyl-1,11-dimercapto-3,6,9-
trithiaundecan, 4,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan,  4,8-
dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan, ~pentaerytritol tetrakis(3-
mercaptopropionat), trimetylolpropan tris(3-mercaptopropionat), pentaerytritol
tetrakis(2-mercaptoaxetat), bispentaerytritol-ete-hexakis(3-mercaptopropionat-
mercaptoe), 1,1,3,3-tetrakis(metylthio)propan, 1,1 ,2,2-tetrakis(mercaptometylthio)-
etan, 4,6-bis(mercaptometylthio)-1,3-dithian va 2-(2,2-bis(mercaptodimetylthio)-
etyl)-1,3-dithietan. T6t hon, hop chét polythiol c6 thé 1a mot hoac td hop cua hai hodc
nhiéu hop chéat dugc chon tir 2-(2-mercaptoetylthio)propan-1,3-dithiol; 2,3-bis(2-
mercaptoetylthio)propan-1-thiol; 2-(2,3 -bis(2-mercaptoetylthio)propylthio)-etanthiol;

1,2-bis(2-mercaptoetylthio)-3-mercaptopropan;  1,2-bis(2-(2-mercapto-etylthio)-3-
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mercaptopropylthio)-etan; bis(2-(2-mercaptoetylthio)-3-mercapto-propyl)sulfua; 2-
(2-mercaptoetylthio)-3-2-mercapto-3-[3-mercapto-2-(2-mercaptoetylthio)-
propylthio]propylthio-propan-1-thiol; 2,2'-thiodietanthiol, 4,14-bis(mercaptometyl)-
3,6,9,12,15-pentathiaheptadecan-1,17-dithiol, 2-(2-mercapto-etylthio)-3-[4-(1-{4-[3-
mercapto-2-(2-mercaptoetylthio)-propoxy]-phenyl}-1-metyletyl)-phenoxy]-propan-
1-thiol, pentaerytritol tetrakis(3-mepcaptopropionat), pentaerytritol mercaptoaxetat,
trimetylolpropan  trimercaptopropionat,  glyxerol  trimercaptopropionat, va
dipentaerytritol hexamercaptopropionat. Ngoai ra, hgp chét trong d6 mot s6 nhom

hydroxyl, 1a san phadm khong phan tng cua chung, dugc két hop c6 thé dugce dua vao.

Ché pham monome dung cho cac vat liéu quang hoc trén co s¢ thiouretan c6 thé
con chura thanh phan bd sung nhu chét xuc tac trang hop, chat trg thao khudn bén
trong, cht hip thu tia cyc tim, chit mau, chét 1am én dinh, chét hd lo, cht lién két

ngang, chat on dinh 4nh sang, chat chong oxy hoa va chat don, néu can.

Chét tro thao khuon bén trong, hop chét phosphat este, chét hoat dong bé mat
trén co s&, chit hoat dong bé mat trén co so flo hodc tuong tu co thé dugc su dung
mot minh hoac dang to hop cua hai hoac nhiéu chét nhu vay. Tbt hon, chét trg thao
khuon bén trong 12 hop chat phosphat este. Cac hgp chét phosphat este dugc diéu ché
bing cach bd sung 2 dén 3 mol hop chét rugu vao phospho pentoxit (P20s), va c6 thé
6 nhiéu loai hop chit phosphat este c6 tinh axit khdc nhau phu thudc vao loai rugu
duoc st dung. Céac vi du dién hinh vé chung bao gdm cic rugu béo duge bd sung
etylen oxit hodc propylen oxit, hodc cac nhém nonylphenyl dugc bd sung etylen oxit
hodc propylen oxit. Truong hgp ma ché pham triing hop duoc theo sang ché chua hop
chét phosphat este c6 tinh axit dugc bd sung etylen oxit hodc propylen oxit 1lam chét
tro thao khuon bén trong, t&t hon 12 ¢6 thé thu duoc vat lidu quang hoc ¢6 tinh théo
khuon t6t va chét lugng tuyét voi. Hop chét phosphat duoc stir dung lam chét tro thao
khuon bén trong tét hon 1a mot hodc nhiéu hop chit phosphat este c6 tinh axit c6 bd

sung etylen oxit hodc propylen oxit, nhu polyoxyetylen nonylphenyl ete phosphat (5%
13
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khéi luong san phim cong etylen oxit SM, 80% khéi luong san pham cong etylen oxit
4M, 10% khéi lwong san phdm cong etylen oxit 3M, 5% khéi lugng san pham cong
etylen oxit 1M), polyoxyetylen nonylphenyl ete phosphat (3% khéi lvgng san pham
cdng etylen oxit 9M, 80% khéi lvong san pham cong etylen oxit 8M, 5% khéi luong
san phidm cong etylen oxit 9M, 6% khéi lwong san pham cong etylen oxit 7M, 6%
khéi luong san pham cong etylen oxit 6M), polyoxyetylen nonylphenyl ete phosphat
(3% khdi lugng san phdm cong etylen oxit 13M, 80% khéi lwong san pham cong
etylen oxit 12M, 8% khéi lwgng san pham cong etylen oxit 11M, 3% khéi luong san
pham cong etylen oxit 9M, 6% khéi luong san phim cong etylen oxit 4M),
polyoxyetylen nonylphenyl ete phosphat (3% khéi lugng san pham cdng etylen oxit
17M, 79% khdi lugng sin pham cong etylen oxit 16M, 10% khéi lwong san pham
cong etylen oxit 15M, 4% khéi luong san pham cdng etylen oxit 14M, 4% khéi lugng
san pham cong etylen oxit 13M), polyoxyetylen nonylphenyl ete phosphat (5% khéi
lwong cta san pham cong etylen oxit 21M, 76% khéi lrgng san pham cdng etylen oxit
20M. 7% khéi lugng san phadm cong etylen oxit 19M, 6% khdi lugng san pham cong
etylen oxit 18M, 4% khéi lwong san pham cdng etylen oxit 17M), va Zelec UN™.
Chét tro thao khudn bén trong t&t hon 1a c6 mat véi lugng tir 0,001 dén 10% khoi

luong so véi tong khoi lugng ché phdm monome.

Viéc phun ché phém monome tot hon 1a dwoc thuc hién & nhiét do nam trong
khoang tir 5 dén 60°C, tét hon & nhiét do nim trong khoang tir 21 dén 40°C. Béang
cach thuc hién viéc & nhiét do thich hop, thoi gian sau khi tron co thé duogc duy tri
thich dang, va cudi cung, co thé thu dugc cac vat liéu quang hoc chét luong cao ma
khong gay ra cac van hodc hoa tring, giit duoc su khong mau va do trong sudt, va hon
nita khong bi bién dang. Dic biét tot hon, khi nhiét d6 cua qua trinh phun nam trong
khoang tir 28 dén 36°C, c6 thé san xuét thu kinh quang hoc trén co s& polyuretan c6
dd khuc xa cao co chét luong t6t nht.

3 bude (b), ché pham monome c6 thé dugc phun vao khoang véi khéi lugng
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hoidc thé tich dinh trude, hoic cé thé dugc phun vao vung dinh truéc trong khudn duic
bang cach sir dung hé théng nhan biét bang truc quan. O bude (¢), muc chét 1ong duge
phat hién bang hé théng nhan biét bang truc quan, va viéc phun ché pham monome

duoc ngung lai khi murc chét 1ong dugc phét hién & diém phun cubi da thiét lap.

Sau day, cac phwong 4n uwu tién ciia bude b) va c) s&€ duge md ta c6 tham chi€u

dén cac hinh vé& kém theo.

Truéc tién, nhu duge thé hién trén Fig. 1, phuwong phéap phun tw dong dung dich
monome vao khudn dic dé san xuét vét liéu quang hoc nhu thau kinh bao gém cac
budée tai khudn dic S10, quin biang S20, mé bang S30, phun monome S40, déng bang
S50 va d& khudn S60, va con bao gdm cac bude hoa rAn monome va tach thiu kinh
khéi khubn dic sau d6 d hoan thanh viée san xut thdu kinh. Quy trinh nay vé co

ban 1a gidng nhu phuong phap thong thuong.

Theo phuong an nay, phuong phap cu thé bao gdm phat hién muc chét 16ng bang
céch st dung hé thong nhan biét bang truc quan trong khi phun monome tir thiing
nguyén liéu tho vao khoang cua khudn dic va ngimg phun dung dich monome Khi
mirc chit 16ng dwgc phat hién & didm phun cudi da thiét 1ap dugc dé xuat. Nhu dugc
thé hién trén céac Fig. 2 dén 5, dung dich monome S trong thung dung dich monome
10 dau tién duoc hut vao xi lanh 20 ma c6 thé kiém soat lidu dé phi hop v6i khoang
cua khudn dac M, va sau do hau hét dung dich monome S da phun vao xi lanh 20
dugc phun thtr cép & tc d6 cao vao khudn dic M, bat ké dung dich monome S nap
vao khudn dic M c6 dugc xac dinh bang hé thong nhan biét bing truc quan hay khong,
trong khi lugng con lai dugc phun & ap suit phun giam, va sau d6 viéc phun dugc

hoan thanh.

Theo phuong &n nay, nhu ¢cé thé thay trén cac Fig. 2 dén 5, hé thdng nhan biét
bang truc quan chup anh duong bao cuia khudn dic M va mire chat 16ng L1 cla dung

dich monome S duoc phun vao khoang ctia khuoén duc M, va thiét 1ap vung thir nhat
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dinh vi 6 phan duong bao cta khudn duc M va viung thir hai dinh vi bén ngoai cira
vao cua khuon dac dé phat hién trang thai ma ¢ d6 khuén duc M dugc thiét lap & vi

tri phun.

Trong khi d6, khi tin hiéu hinh anh dwgc chup boi hé théng nhén biét bang truc
quan, tirc 13, dudng bao cta khudn dac M dugc phat hién trong vung thit nhit A1, nhu
dugc thé hién trén Fig. 2, né xé4c dinh ring khuon dac M dinh vi & vi tri phun. O thoi
diém nay, bo diéu khién C xac dinh xem dudng bao dugc chup anh cia khuoén dac M
¢6 khop véi duong bao do L duge thé hién & dang cung trong vung thtr nhét Al hay
khong. Néu khong khép, viée didu chinh vi tri chup anh dé khdp duong bao duge
chup anh cta khudn dac M véi duong bao 4o L duge thuc hién bang cach diéu chinh
tinh hé théng nhén biét béng truc quan, tic 1a, béng cach diéu chinh vi tri ctia may

anh truc quan.

Trong qué trinh diéu chinh vi tri chup anh, vi tri cua ving thir nhit A1 duoc diéu
chinh, va ddng thoi, vi tri cia vung tht hai dugc di chuyén véi cuing khoang cach nhu
vung thu nhit A1, sao cho vung thir hai A2 & cung khoang cach dugc chup bang hé
théng nhan biét bang truc quan dé phat hién su thay dbi vé murc chat léng cuia dung
dich monome, ngay ca khi vi tri tdi cua khuon dac M trong thiét bi phun bi thay do6i

chut it.

Ngoai ra, bo didu khién C phén tich hinh anh dugc chup béi hé thong nhan biét
bing truc quan dé phat hién dung tich cua khoang va thiét 1ap vi tri phun theo loai
khuon diac M, va kiém soat sy van hanh mé va dong ciia don vi diéu khién 22 va van
ctia xi lanh 20 dé diéu hoa lugng dung dich monome S dau tién duogc hut vao xi lanh
20, dinh thoi gian phun thi cép dung dich monome S vao khuoén duc M, ap suét phun,
va diém két thic, va dé diéu chinh vi trf tinh cta hé théng nhan biét bang truc quan,

nhu dugc thé hién trén Fig. 3.

Ngoai ra, b diéu khién C thiét 1ap ap suét phun khéc theo loai khuén duc M va
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dung dich monome S thong qua thiét bi nhap tir bén ngoai nhu Touchpad hodc ban
phim, va duoc thiét ké dé luu trit dir liéu thu dugce qua cac thitr nghiém lap lai khi st
dung loai khuon dic hodc dung dich monome mdi dé xac dinh va thiét 1ap 4p suat

xudt phun to1 vu.

Theo phuong an nay, don vi didu khién 22 duoc tao cdu hinh dé hut dung dich
monome vao xi lanh 20 bang cach di chuyén pittong 23 tién va 10i bang cach st dung
nang luong cua dong co (khong duoc thé hién), hodc dé phun dung dich monome da
hut vao khudén dac M. Tuy nhién, sang ché khong bi gi6i han & cu hinh nay, va
phuong phéap didu khién don vi diéu khién 22 c6 thé sir dung céc phuong phap da biét
khac nhau.

Phuong an wu tién vé phun dung dich monome vao khuon dic theo céu hinh trén

day s& dugc md ta nhu sau.

Trudc tién, nhu duoc thé hién trén Fig. 3, dau tién, dung dich monome S duogc
hat vao xi lanh 20 véi lugng twong ung voi thé tich cua khoang trong khuén duc M
theo loai khudn dac M dugc cung cap. O thoi diém nay, van V l4p gitta thiing nguyén
licu th6 10 va xi lanh 20 dwgc gilt ¢ trang thai mo, va voi phun 21 chadn dong vao cua
khong khi tir bén ngoai bing van buém 1ip sin (khong duge thé hién), va don vi dicu
khién 22 duoc bd tri trén xi lanh 20 duge van hanh dé nap xi lanh 20 véi lugng da

dinh dung dich monome S.

Trong khi d6, viéc van hanh mé va dong cua van V ¢6 thé duogc kiém soat béng
bd diéu khién C, va van V ty dong mé ra khi don vi diéu khién 22 ctia xi lanh 20 thuc
hién viéc vin hanh hit bing cach sit dung van budm, va tu dong déng khi don vi diéu
khién 22 thyuc hién viéc van hanh x4, tic 13, phun vao khuén duc.

Tiép theo, nhu dugc thé hién trén Fig. 4, thtt cap, khi duong bao cta khudn dic
M duge phat hién trong ving thit nhit Al trong hinh anh dugc chup béi hé thong
nhén biét bang truc quan, vi tri cia camera duoc didu chinh tinh dé khép véi duong
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bao 40 L. Két qua la, da xac dinh réng khuon duc M dugec tai ¢ vi tri phun, va don vi
didu khién 22 duge didu khién theo chiéu nguoc lai chiéu van hanh dau tién, sao cho
dung dich monome S trong xi lanh 20 dugc phun vao khudn dic M qua voi phun 21.
O thoi diém nay, van V duge gitt ¢ trang thai dong, van buém dugce tao ra cung vdi
voi phun 21 duge mé, don vi diéu khién 22 duge van hanh dé chi phun lugng dung
dich monome S dinh truéc, va lugng dinh trude nay duoc xac dinh la tir 70 dén 99%,

t5t hon 1a tir 90 dén 98%, luong dau tién dugc phun vao xi lanh 20.

O budc trén, ap suit phun cia dung dich monome S duoc dat & ap sudt cao nhét
trong khoang ma bong bong khong dugc tao thanh, phu thudc vao do nhot cua dung
dich monome hodc dd day cia khoang bén trong khuodn duc, dé rut ngin thoi gian

phun.

Cubi cung, sau khi hau hét dung dich monome S trong xi lanh 20 dwgc phun vao
khuon dac M bing su didu khién cia don vi didu khién 22 nhu dugc md ta trén day,
téc d6 didu khién cia don vi didu khién 22 dwgc kiém soat dé twong ddi cham d¢ phun
can than lugng dung dich monome con lai. O thoi diém nay, viéc phun duge tién hanh
dén khi mirc chit 1ong ciia dung dich monome S dugc phat hién trong ving thir hai
A2 dinh vi bén ngoai ctra vao I bang hé théng nhan biét bang truc quan nhu dugc thé
hién trén Fig. 5. Khi muc chét 16ng dung dich monome S dugc phat hién trong ving
tha hai A2, dinh vi ¢ tir 1 dén 2 mm bén ngoai cira vao I cua khudn dic M, béng strc
cang bé mit, viéc van hanh don vi diéu khién xi lanh 22 dugc nging lai, vi vy viéc
phun dung dich monome S dugc hoan thanh. Trong quy trinh tiép theo, bang bit kin
T d3 mo ra duoc quén lai dé dong ctra vao I, va khudn dac duoc do dé hoan thanh

viéc phun dung dich monome S vao khuon diac M.

Khi duong bao cua khuén duc M trong vung thir nhit A1 khép véi duong bao
40 L nho két qua cua quy trinh trén day, dung dich monome S dugc cung cip & ap
suét phun th nhéat dinh trudc theo loai khudn duc dugc cung cép, luong con lai cua

dung dich monome S dugc phun vao khuén dac M ¢ ap suat thap hon so véi ap suit
18
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phun thu nhAt, va mtrc chat 16ng L1 dugce kiém tra xem c6 xuét hién trong vung thtr
hai A2 dinh vi bén ngoai khuon dic M hay khong. Khi mire chit 16ng L1 ¢6 xuét hién,
viéc phun dung dich monome dugc két thiic. Khi mirc chét 16ng khong xudt hién, dung
dich monome dwoc phun & ap suét thip dén khi muc chét 1ong xuat hién trong viing

thir hai A2.

Trong khi d6, ¢ vung thu nhét va ving thi hai, duong bao ciia khuén dic hodc
murc chéit 16ng dung dich monome dugc phat hién bang sy thay d6i vé s6 diém anh.
Da phat hién rang ranh giéi gifta duong bao ciia khudn dic va mic chét 1ong cia dung
dich monome xudt hién dudi dang bong théng do su chénh léch vé mat do gitta khong
khi va khuén duc va dung dich monome, vi vy duong bao cta khuoén dic va mirc
chét long dung dich monome dugc tao ra béng sb diém anh duoc tao thanh boi bong

thang duoc chup 4nh & ting vung.

Theo phuong 4n nay, vi dudng bao ciia khudn dic M dugc phat hién trong cac
ving Al va A2 va do day cia murc chit 16ng dung dich monome gan nhu khong doi,
s6 diém anh duoc phat hién hdu nhu khong dbi, nhung nhiéu thiét bi ngoai vi khac
nhau van hanh nhanh, va hon nitra, nguoi va cac thiét bi khac di chuyén xung quanh
phuong tién va do d6 anh phan chiéu cia ching c6 thé xuat hién trong khudn duc
hoic dung dich monome dudi dang hién tugng la, do d6 gay ra sy phat hién sai. Do
vay, cuong do thay ddi vé sb diém anh dugc phat hién va chiéu cua bong cling dugc
phat hién dé ngan phat hién sai do nhidu tir nhidu nguén khéac nhau.

Theo phuong an nay, luwgng dung dich monome dugc phun ¢ ap suit phun tha
nhét t&t hon 1a tir 70 dén 99% tong lugng phun, nhung sang ché khong bi gi6i han &
d6, va lugng phun thtr nhit c6 thé thay ddi chit it phu thudc vao loai khudn duc va do
nhdt cua dung dich monome. Lugng dung dich monome dugc phun ¢ ap suét phun

thit nhat t6t hon 1a tir 90 dén 98% tong lugng phun.

Theo phuong phap phun ty dong dung dich monome theo phuong an cua sang
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ché duoc mo ta trén déy, hau hét dung dich monome ban dau dugc phun vao khudn
duc trong khoang thoi gian ngén nhat & t5c do cao, tirc 13, 4p suét cao, va sau d6 lugng
con lai dugc phun & toc do twong d6i thdp dén khi khoang bén trong khuén duc duge
nap ddy trong ving tht hai, vi vay thoi gian can dé phun dung dich monome ¢6 thé
duge rat ngin trong khi co thé phun lugng chinh x4c ma khong chay tran. C6 cac uu
didm & chd c6 thé cai thién ning sut thong qua thoi gian xu Iy duge rit ngan va co
thé san xuit ra thiu kinh v6i chét lwong dong déu, va cic khiém khuyét do phun luong

monome khong du hodc du thira va truc trac cua thi€t bi san xuat duoc ngan chan.

Theo phuong 4n wu tién cua sang ché duoc mo ta trén ddy, hau hét dung dich
monome nhét duge phun nhanh ¢ ap suét cao thtr nhéat vao khoang bén trong khudn
duc, va sau do lugng con lai duge phun chidm ¢ ap sudt phun giam st dung hé théng
nhén biét bang truc quan trong bude cudi cing, nho d6 nap vao khoang bing dung
dich monome va ngan ngira viéc phun lugng dung dich qua mirc. Ngoai ra, sau khi
phun hau hét dung dich monome vao khudn duc trong thoi gian ngén, viéc phun dugc
hoan thanh khi dung dich monome & trong ving thir hai dugc phét hién bang hé thong
nhén biét bang truc quan. Do d6, khong c6 bong bong con lai va lugng dung dich
monome dugc phun 1a chinh x4c, hon la thiéu hoac thira, vi vay c6 thé tao ra céc thau
kinh v6i chat lwgng ddng déu, va thoi gian phun monome ¢ thé dwogc rut ngan, nho
d6 t6i da hoa hiéu qua cta viéc van hanh phun monome. Theo do, co thé ngan ngua
cac khiém khuyét do phun khong du lwgng dung dich monome va ngén viéc van hanh

khong binh thudng hogc 16 thiét bi do phun thira dung dich monome gay ra.
Mo ta céc s6 chi dan

C: B diéu khién

I: Cua vao

L: BPuong bao ao

L1: Muc chét long
20
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M: Khuon duc

A1, A2: Vung phat hién
S: Dung dich monome

T: Bang bit kin

V: Van

10: Thung nguyén liéu tho
20: Xi lanh

21: Voi phun

22: Pon vi diéu khién

23: Pittong
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YEU CAU BAO HO

1. Phuong phap phun tu dong monome dung cho cac vat li¢u quang hoc trén co s&
thiouretan vao khuén duc, 1a phuong phap phun ché phdm monome ding cho cac vat
liéu quang hoc trén co sé thiouretan vao khoang dugc tao ra gilta cép khuon dac c6

chu vi ngoai dugc bit kin, déc trung ¢ chd bao gom:

(a) bude diéu ché ché phdm monome dung cho céc vat liéu quang hoc trén co
s thiouretan véi chi sé khtic xa pha rén 1a tir 1,523 dén 1,690 va d6 nhét 1a tir 20 dén

1000 cps & nhiét do 25°C;
(b) budc phun hau hét ché phdm monome nay vao khoang di néu; va

(¢) trong khi phun ché phdm monome vao khoang sau bugc (b), sir dung hé
théng nhan biét bang truc quan dé phat hién mirc chat long, va néu muc chét long

duogc phat hién & diém phun cudi da thiét 1ap thi két thic bude phun ché pham monome,

hé théng nhén biét truc quan chup dnh dudng bao cua khudn duc va mirc chét
long cta dung dich monome dugc phun vao khuodn duc, va thiét 1ap ving tha nhat
dinh vi & phén dudng bao cua khuon dic va vung thir hai dinh vi bén ngoai khudn

dtc, dé phat hién trang thai ma & d6 khuén duc dugc thiét 1p & vi tri phun,

khi hé théng nhan biét bang truc quan phét hién dudng bao cia khubn duic trong
ving tht nhét, sau khi phun hau hét dung dich monome vao khuén dtc ¢ ap suét phun
da dinh tht nhét, va sau dé phun luong dung dich monome con lai ¢ ap suét thap hon
ap suat phun thir nhAt, tai thoi diém nay, néu muc chit 16ng dugc phat hién trong ving

tht hai, viéc phun dung dich monome duoc két thuc,

& ving thtr nhat va ving tha hai, dudng bao ctia khudén duc va mure chat long

ctia dung dich monome dugc phat hién dua vao su thay doi vé so di€ém anh.
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2. Phuong phap phun ty dong monome dung cho cac vat li¢u quang hoc trén co s
thiouretan vao khuon ddc theo diém 1, ddc trung & chd, trong ving thir nhat, dudong
bao 40 dugc thé hién ¢ dang cung, va khi dudong bao cia khuén duc dugce phat hi¢n
trong vung thu nhét, vi tri chup anh dugc diéu chinh sao cho duong bao dugce chup
anh cua khuon dac pht hop v6i dudong bao 4o, va vi tri ciia vang thu hai di chuyén
cung nhau theo su thay dbi vi tri cia ving thu nhat dé phat hién sy thay d6i vé mirc

chat 1éng.

3. Phuong phap phun tu dong monome ding cho cac vat ligu quang hoc trén co s6
thiouretan vao khuon dtc theo diém 1, dic trung & chd, vung thir nhét duoc thiét lap
& vi tri trong chu vi ngoai ctia khuon dic, ma c6 ca thong tin chiéu X va thong tin

chiéu Y cua khudn duc.

4. Phuong phap phun tu dong monome dung cho cac vat ligu quang hoc trén co so
thiouretan vao khuén dac theo diém 1, dic trung & chd, & bude phun ché phdm
monome vao bén trong khudn duc ¢ ap suit phun thir nhét, phun vé6i lugng tr 70 dén

99% thé tich khoang bén trong khudn dic.

5. Phuong phap phun tu dong monome dung cho cac vat li¢u quang hoc trén co so
thiouretan vao khudn dtc theo didm 1, dic trung & chd, ché pham monome dung cho
cac vat liu quang hoc trén co s& thiouretan chira hop chét polythiol va hop chét

polyisoxyanat.

6. Phuong phap phun tu dong monome dung cho céc vat li¢u quang hoc trén co so
thiouretan vao khudn duc theo diém 5, dic trung & chd, hop chét polyisoxyanat nay
duoc chon tir mdt hodc nhidu hop chét trong nhém gdm isophoron diisoxyanat,
dixyclohexylmetan-4,4-diisoxyanat (H12MDI), hexametylen diisoxyanat,

metylxyclohexan diisoxyanat, toluen diisoxyanat, benzen diisoxyanat, 1,3,5-tris(6-
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isoxyanat-hexyl)-[1,3,5]-triazin-2,4,6-trion (trime HDI), o,m,p-xylylen diisoxyanat

va tetrametylxylylen diisoxyanat (TMXDI).

7. Phuong phap phun ty dong monome dung cho cac vat li¢u quang hoc trén co so
thiouretan vao khudn dac theo diém 3, dic trung & chd, hop chat polythiol dugc chon
tir mot hodc nhidu hop chat trong nhém gdm 4-mercaptometyl-1,8-di mercapto-3,6-
dithiooctan, 2,3-bis(2-mercaptoetylthio)-3-propan-1-thiol, 2,2-bis(mercaptometyl)-
1,3-propandithiol, bis(2-mercaptoetyl)sulfua, tetrakis(mercaptometyl)metan, 2-(2-
mercaptoetylthio)propan-1,3-dithiol, 2-(2,3-bis(2-mercaptoetylthio)propylthio)-
etanthiol, bis(2,3-dimercaptopropionyl)sulfua, bis(2,3-dimercaptopropionyl)disulfua
1,2-bis(2-mercaptoetylthio)-3-mercaptopropan, 1,2-bis(2-(2-mercaptoetylthio)-3-
mercaptopropylthio)etan, bis(2-(2-mercaptoetylthio)-3-mercaptopropyl) sulfua, 2-(2-
mercaptoetylthio)-3-2-mercapto-3-[3-mercapto-2-(2-mercaptoetylthio)-propylthio]-
propylthio-propan-1-thiol, 2,2-di-(3-mercapto-propionyloxymetyl)-butyl este, 2-(2-
mercaptoetylthio)-3-(2-(2-[3-mercapto-2—(2-mercaptoetylthio)-propylthio]etylthio)—
etylthio)propan-1-thiol, (4R,11S)-4,11-bis(mercaptometyl)-3,6,9,12-
tetrathiotetradecan-1,14-dithiol,(S)-3-((R-2,3-dimercaptopropyl)thio)propan-1,2-
dithiol, (4R,14R)-4,14-di(mercaptometyl)-3,6,9,12,1 5-pentathioheptan-1,17-dithiol,
(S)-3-((R-3-mercapto-Z-((2-mercaptoetyl)thio)propyl)thio)propyl)thio)-Z-((2—
mercaptoetyl)thio)propan-1-thiol, 3,3'-dithiobis(propan-1,2-di thiol), (7R,11S)-7,11-
di(mercaptometyl)-3,6,9,12,15-pentathioheptan-1,1 7-dithiol, (7R,128)-7,12-
bis(mercaptometyl)-3,6,9,10,13,16-hexathiooctadecan-1,1 8-dithiol, 5,7-
dimercaptometyl-1, 11-dimercapto-3,6,9-trithioundecan, 4,7-dimercaptometyl-1,11-
dimercapto-3,6,9-trithioundecan, 4,8-dimercaptometyl-1,11-dimercapto-3,6,9-
trithioundecan, pentaerytritol tetrakis(3-mercaptopropionat), trimetylen glycol
pfopan tris(3-mercaptopropan este), pentaerytritol tetrakis(2-mercaptoaxetat),
dipentaerytritol-ete-hexa(3-mercaptopropionat), 1,1,3,3-tetrakis-

(mercaptometylthio)propan, 1,1,2,2-tetrakis(mercaptometylthio)etan, 4,6-
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bis(mercaptometylthio)-1,3-dithian va 2-(2,2-bis(mercaptodimetyl thio)etyl)-1,3-

dithietan.

8. Phuong phéap phun ty dong monome dung cho céac vat liéu quang hoc trén co s
thiouretan vao khuon duc theo diém 5, dic trung & chd, ché phém monome dung cho

cac vat liéu quang hoc thiouretan con bao gbm chét trg thao khudn bén trong.

9 . Phuong phéap phun ty dong monome dung cho céc vt liéu quang hoc trén co s&
thiouretan vao khudn dac theo diém 5, dic trung & chd, viéc phun ché phdm monome

duoc thuc hién ¢ nhiét do nam iirong khoang twr 5 dén 60°C.
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