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(57) Sang ché dé cap dén soi quang bao gbm soi thuy tinh va l6p nhwa phu bao phu soi
thuy tinh, 16p nhwa phu c6 16p nhya so cap va 1op nhya thir cép, 16p nhya so cip bao gdm
hop phan nhya héa ran thu duoc bang cach héa ran hop phan nhya chia oligome,
monome, va chat khoi mao quang polyme hoa, trong d6 oligome la san pham phan tng cta
hdn hop polyol, hon hop isoxyanat, va hdn hop (met)acrylat chtira nhom hydroxyl; ty 1¢ cta
nhom hydroxyl so cap trong s6 cac nhom hydroxyl co6 trong hdn hop polyol 1a nhé hon
hoic bang 3,5%; va médun Young cua 16p nhua thtr cAp ¢ nhiét d6 -40°C 1a 16n hon hoic
bang 1780 MPa.
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Linh vuc k¥ thuat dwoc de cap
Sang ché dé cap dén so1 quang.
Tinh trang k§ thuat ctia sang ché

Noi chung, céac so1 quang ¢o6 1op nhua phu dé bao vé s¢i thuy tinh cta nd.
Vi dy, cong bd don quoc te s6 W02014/168201 boc 16 so1 quang dwgce phu ¢o6

16p pha so cap va 16p phit thit cap.

Khi dudong kinh ctia cap soi quang trd nén nhé hon va cép cé nhiéu soi
quang, can phai lam ting céc dic tinh nhiét do thap ctia cac soi quang. O day,
céc dac tinh nhiét d6 thip Iam ting su ton that truyén khi 4p suit bén duoc tic
dung & céc nhiét d6 thap. Su gia ting nho vé tdn that truyén duoc cho 1a tao ra

cdc dac tinh nhiét d6 thap tot.
Ban chat k§ thuat cia sang che

Muc dich cua sang ché 1a dé xuat cac so1 quang ¢6 cac dac tinh nhiét dd

thap tot.
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g cheé deé xuat so1 quang
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Pé dat duoc muc dich trén, mot khia canh cua san
bao gom so1 thuy tinh va 1ép nhua phu bao phu so1 thuy tinh, 1ép nhya phu cé

1&p nhua so cap va 1op nhua thit cap, 16p nhua so cap bao gom hop phan nhua
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hoa ran thu duoc béng cach hoa rin hop ph?ln nhya chira oligome, monome, va

chat khoi mao quang polyme hoa, trong d6 oligome 13 san phidm phan tng cua

hdén hop polyol, hon hop isoxyanat, va hdn hop (met)acrylat chita nhém

hydroxyl; ty 1é ciia nhém hydroxyl so cap trong sé cac nhom hydroxyl c6 trong
4 <

hon hop polvol 1a nho hon hoac bang 3,5%: va modun Young cta 1&p nhya thi

cap o nhiét do -40°C 1a 1én hon hodc bang 1780 MPa.
Sang ché c6 thé tao ra cac soi quang ¢6 cac dic tinh nhiét d6 thap tot.
Mo ta van tat cac hinh vé

Fig.1 1a hinh v& mit cat ngang minh hoa vi du vé so1 quang theo phwong

an cua sang ché.
Mo ta chi tiet sang che
Phan mo ta cac phuong an cta sang che

Pau tién, phuong 4n cla sang ché s& duoc 1iét ké va duoc mé ta mdt cach
cu thé. Soi quang theo khia canh ctia sang ché bao gdm soi thuy tinh va lép
nhua pht bao phu soi thiy tinh, 16p nhwa phtt ¢é 16p nhua so cap va 16p nhua
thir cAp, 16p nhua so cip bao gb6m hop phan nhwa héa ran thu duoc bang cach
hoa rin hop phan nhwa chira oligome, monome, va chit khoi mao quang

polyme hoa, trong do oligome 1a san pham phan tmg cua hon hop polyol, hon
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hop 1soxyanat, va hon hop (met)acrylat chira nhém hydroxyl; ty 1€ ctia nhom
hydroxyl so cap trong s6 cac nhém hydroxyl c6 trong hon hop polyol 1a nho
hon hoac bang 3.5%; va médun Young cua lop nhua thtt cap o nhiét do -40°C

14 16n hon hoac bang 1780 MPa.

O day, hdn hop polyol 13 hdn hop c6 hai hodc nhiéu nhom hydroxyl va cac
vi du vé& cac nhom hydroxyl bao gdm nhém hydroxyl so cap va nhém hydroxyl
thir cdp. Cac tac gia sang ché da phat hién ra rang khi hdn hop polyol ma trong
6 ty 1 ctia nhém hydroxyl so cap 1a thip duoc st dung lam hon hop polyol tao
ra oligome duoc sit dung dé tao ra 16p nhuwa so cip va modun Young cta lép
nhua th Cf,ip ¢ nhiét do thz”'lp duwoc thiét lap 1a 1on, sy gia tang vé ton that tru_x%n
& cac nhiét do thz“’xp 6 thé dugc giam va cac dac tinh nhiét do thﬁp la tét, nho do

hoan thanh sang ché.

T¥ 1é ciia nhém hydroxyl so cap trong sb cac nhom hydroxyl cudi ¢b trong
hén hop polyol ¢6 thé it hon hodc bing 2.5% va mddun Young cua 16p nhua
thir cdp & nhiét 6 -40°C ¢6 thé 1én hon hodc bing 1970 MPa. Céc ty 18 nay cé
thé lam giam thém su gia tang vé ton thét truyén & cdc nhiét do thip dé nang

cao thém céc dac tinh nhiét do thap.

Dé tao ra cap quang c6 nhiéu s¢i quang, duong kinh ngoai ctia mo1 soi

quang c6 thé nho hon hodc bang 210 um. Puong kinh ngoai cia moi soi quang
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thuong khoang 250 pm va khi mdi so1 quang tré nén mong hon, ton that truyén
cd nhiéu kha nang bi giam. Tréi lai, néu so1 quang mong (16p nhua phu mong)
duoc bo tri 16p nhwa thit cap theo phuong dn trén, thi su gia ting vé ton that

truyeén ¢ cac nhiét do thap co thé duge giam.

D61 v6i mddun Young, hdn hop polyol co thé 1a polyete polyol béo c6

phan to lwong trung binh it hon hoac bang 5000.

Lép nhua thwr cap ¢d thé chua chat tao mau hodc thuoc nhuom. Trong
trwong hop nay, 16p nhua tht cap 1a 16p mau, va diu nay lam cho so1 quang

thu dugc dé phan biét.
Chi tiét cac phuong an cta sang ché

Sau day, céc vi du cu thé vé soi quang theo phuong an ctia sang ché s&
duoe md ta mot cach chi tiét co dua vao cac hinh v&. Luu ¥ 13, séng ché khong
b1 gi61 han & cac vi du nay va dugce xac dinh boi cac diém yéu cau bao hd. va
du dinh 1a bao gdm tat ca cac thay doi vé cac nghia va trong pham vi cua cac
diém yéu ciu bao hd va céc phan twong dwong ciia ching ¢ trong d6. Trong
phan mé ta dudi day, cac chi tiét gidng nhau c6 cic s tham chiéu gidng nhau

trong phan mo ta trén hinh vé& va viéc md ta lap lai sé dugce bo qua.

So1 quang
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Fig.1 1a hinh v&€ mit cit ngang minh hoa vi du vé s¢1 quang theo phuong
an cua sang ché. Soi quang 1 dugc bo tri s¢1 thuy tinh 10, ma 1a phuong tién

truyeén quang, va 16p nhua phu 20.

So1 thuy tinh 10 ¢o 161 12 va 1ép boc 14 va dugc tao ra tir thuy tinh nhw
thuy tinh S10, cl1§ng han. Soi thiy tinh 10 truyén anh sdng duoc dua vao trong
so1 quang 1. Lo1 12 duoc Bé) tri, chéng han, trong vung chtra truc tam cua so1
thuy tinh 10. L1 12 ¢6 thé duoc tao ra ti thuy tinh Si10, nguyén chét va ¢6 thé
con chira, ching han, GeO, hodc flo. Lép boc 14 dwoc bd tri trong ving xung
quanh 161 12. Lép boc 14 ¢6 chi sb khue xa thép hon chi sb khte Xa cua 161 12.
Lép boc 14 ¢o thé dugc tao ra tur thuy tinh S10;nguyén chat hodc ¢6 thé duoc

tao ra tu thuy tinh Si0, ¢6 chira flo.

Pudng kinh ngoai cua so1 thuy tinh 10 thuong khoang 125 um. Pudng
kinh ngoai ctia soi quang 1 tot hon 14 nho hon hodc bing 260 pum va ¢6 thé nho
hon hodc bang 210 pum. Ngoai ra, gi61 han dudi ctia duwong kinh ngoai cta soi

quang 1 1a khoang 190 pm.

Lép nhwa pht 20 c6 16p nhua so cap 22, ma 1a 16p th nhat tiép xtc véi
so1 thuy tinh, va 1ép nhwa thw cap 24, ma la 1ép tht hai tiep xtc vé1 16p thi
nhat. Tong do day cua 16p nhwa phu 20 tot hon 1a nam trong khoang tir 32,5 dén

~

67,5 pm va co6 thé nam trong khoang tir 32,5 dén 42.5 um.
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Cac dac tinh nhiét d6 thip cia soi quang c¢é xu hudng tét hon néu 1ép
nhwa so cip tré nén mém hon va 16p nhua thi cép tré nén ctng hon & nhiét do
-40°C. Nhu dugc st dung ¢ day, 16p nhua phu thuong dugc tao ra tir hop phﬁn
nhua cé chita oligome uretan, va biét ring oligome uretan 1a san pham phan
tmg cia hon hop polyol véi hon hop isoxyanat. Hon hop polyol ¢6 cac nhom
hydoxyl. Boi vi nhém hydroxyl so cip it gdy can trd khong gian hon nhoém
hydroxyl thtr cap, ty 1é cao hon cia nhoém hydroxyl thi cdp clia cic nhém
hydroxyl 1am cho oligome uretan c¢éng kénh hon va it c6 kha nang 1am két t &
cac nhiét do t’hﬁp. Do do, du doan rfmg modun Young cua 16p nhya phu o cac
nhiét do thip giam. Ngoai ra, boi vi ham lwong oligome cua hop phan nhua
dwoc st dung dé tao ra 1ép nhua so cdp 1a cao hon ham lwong oligome cua hop
ph§n nhua dugce su dung dé tao ra 1op nhua thu cép_, 16p nhua so cép dé bi can

tro khong gian bat ngudn tir nhodm hydroxyl thir cap hon 16p nhya thi cap.

Mobdun Young cua lép nhya so cap 22 & nhiét d6 -40°C t6t hon 1a nam
trong khoang tr 1 dén 40 MPa va tot hon ntta la nam trong khoang tir 1 dén 20

MPa hoac nho hon.

Modun Young cua lop nhua thir cap 24 1a cao hon mddun Young cua 1ép
nhua so cap 22. Dé nang cao cac dac tinh nhiét dé thap, médun Young cua lép

nhya thir cap 24 & nhiét d6 -40°C 12 1én hon hodc bang 1780 MPa, tot hon la
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Ién hon hoac bzlmg 1900 MPa, va tdt hon nita 12 1én hon hoidc béng 1970 MPa.
G161 han trén cia modun Young cua Iép nhua thi cz’ip 24 & nhiét do -40°C

khong bi gi61 han mot cach cu thé va ¢d thé nho hon hoic bang 2500 MPa.

Lép nhua so cap 22 ¢o6 thé duge tao ra bang cach hoéa ran hop phan nhua
hoéa ran duoc bang UV chira oligome cu thé, monome, va chat khoi mao quang

polyme hoa.

Oligome ¢ trén la oligome uretan ¢6 chita nhom (met)acryloyl thu duoc
bang cach phan Gng hdn hop polyol, hdn hop isoxyanat, va hén hop
(met)acrylat chita nhém hydroxyl. Hai hodc nhiéu oligome ¢6 thé duoc tron va
duoc st dung. Oligome duoc chira tot hon 1a ndm trong khoang tir 40 dén 80%

kho1 lwong trong hop phan nhua dugc str dung dé tao ra 1ép nhua so cap.

bé nang cao cac dac tinh nhiét do thf;p, ty 1€ cua nhém hydroxyl so c{ip
trong sd céc nhom hydroxyl ¢é trong hén hop polyol 1a nhé hon hodc bang
3,5%, tot hon 1 nhé hon hoac bfing 3,0%, va tot hon nita 1a nhé hon hoac b?ing
2,5%. Giéi han dudi ctia ty 16 ctia nhom hydroxyl so cdp co trong hdn hop
polyol khéng bi gidi han mét cach cu thé va c6 thé 16n hon hodc bing 1,5%. Ty

1€ cua nhom hydroxyl so cap c6 trong hon hop polyol ¢ the duoc tinh todn

bang phép do NMR ctia oligome.

Cac vi du vé hén hop polvol bao gém cac polyete polyol béo nhu
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polypropylen glycol va polyetylen glycol chang han. Xét vé modun Young, hon
hop polyol ot hon 13 polyete polyol béo c¢é phén tir lwong trung binh it hon
hodic bang 5000 va tt hon nita 1a polypropylen glycol co phan tr lwong trung
binh nim trong khoang tir 1000 dén 4500. Phan tir lwong ctia hdn hop polyol c6

thé duoc xéc dinh, ching han biang phép trac pho khoi.

Cac vi du vé hon hop isoxvanat bao gom 2,4-tolylen diisoxyanat, 2,6-
tolylen diisoxyanat, 1isophoron diisoxyanat, va dixyclohexylmetan 4,4'-

diisoxyanat.

Céc vi du vé hdn hop (met)acrylat chiva nhom hydroxyl bao gbm 2-
hydroxyetyl (met)acrylat, 2-hydroxybutyl (met)acrylat, 4-hydroxybutyl
(met)acrylat, 2-hydroxypropyl (met)acrvlat, 1,6-hexanediol mono(met)acrylat,

pentaerythritol tri(met)acrylat, va tripropylen glycol di(met)acrylat.

Nhu duoc st dung ¢ day, (met)acrylat cé nghia 1a acrylat hodc metacrylat

tuong tmg. Cac hgp chat twong tu cling dugce ting dung cho axit (met)acrylic.

Monome dwoc két hop trong chudi phan tir cia oligome va ¢6 chirc ning
1am chét pha lodng phan tng. Pdi véi monome, c6 thé st dung monome don
chtrc ¢6 mot nhom polyme hoa duge hoac monome da chure coé hat hodc nhiéu
nhom polyme héa duoc. Hai hoac nhiéu monome c6 thé duoc tron va duoc s

dung.
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Céc vi du v& monome don chirc bao gdm: cic monome N-vinyl ¢6 ciu
tric vong, nhu N-vinylpyrolidon, N-vinyl caprolactam, va (met)acrvloyl
morpholin ching han; va cac hdn hop (met)acrylat nhu isobornyl (met)acrylat,
trixyvclodecanyl (met)acrylat, benzyl (met)acrylat, dixyclopentanvl (met)acrylat,
2-hydroxyetyl (met)acrylat, nonylphenyl (met)acrylat dugc etoxy hoa,
phenoxyvetyl (met)acrylat, polypropylen glycol mono(met)acrylat, lauryl
(met)acrylat, isooctyl (met)acrylat, va isodexyl (met)acrylat chang han. Trong
sd cac hdn hop nay, cic monome N-vinyl ¢6 cu tric vong tot hon 13 1am ting

toc do hoa ran.

Céac vi du vé monome da chirc bao gbm polyetylen glycol di(met)acrylat,
trixyclodecanediyldimetylen  di(met)acrylat, 1,6-hexanediol (met)acrylat,
tripropyvlen  glycol  di(met)acrylat,  trimetylolpropan  tri(met)acrylat,
di(met)acrylat ctia phiic etylen oxit hodc propyvlen oxit diol ctia hon hop
bisphenol, va epoxy (met)acrylat trong d6 di(met)acrylat duoc bd sung vao
glyxidyl ete ctia hon hop bisphenol.

Khi nhiét d6 st dung cta so1 quang ma thép, thi cac dac tinh vat Iy (vi du,
d6 kéo dai) ctia 16p nhua pha khéng nén bi thay dbi nhanh. Vi I§ do nay, nhiét
d6 chuyén hoa thay tinh (Tg) cua 16p nhwa so cap tot hon 14 thap hon giéi han

dudi cua nhiét do st dung. Béi vi ton that truyén ¢ nhiét d6 -40°C c6 thé khong

-10-
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tang, monome tot hon 13 monome khéc biét & chd, Tg cua homopolyme duwoc
tao ra boi su polyme hoéa ddng nhat clia monome la thiap hon hodc bang 5°C, va
tot hon nita 14 monome khéc biét & chd, Tg la thap hon hodc bang 0°C. Trong
sd cac monome néu trén, cac vi du wu tién bao gom 2-hydroxyetyl (met)acrylat,
nonylphenyl (met)acrylat duoc etoxy hoéa, phenoxyetyl (met)acrylat, lauryl

acrylat, 1sooctyl (met)acrylat, va isodexyl (met)acrylat.

D61 vo1 chat khoi mao quang polyme hoa, chat khot mao quang polyme

I
A

héa duoc chon mdt cach thich hop tir cde chét khoi mao quang polyme héa gbc
3 biét c6 thé duoe st dung. Céce vi du vé chat khoi mao quang polyme hoa bao
gom cac chat khoi mao gbc axylphosphin oxit va cac chat khoi mao goc
axetophenon. Hai hoéc nhiéu chét khoi mao quang polyme héa co thé duoc tron
va duoc st dung. Chat khoi mao quang polyme héa duoe chira tot hon 12 nim
trong khoang tir 0.1 dén 5% khdi lwong trong hop phan nhwa dwoc st dung dé

tao ra l6p nhua.

Cac vi du vé cdc chat khoi mao gbe axylphosphin oxit bao gom 2.4.6-
trimetylbenzoyl diphenylphosphin oxit (tén thwong mai: "Lucirin TPO"; do
BASF Inc. san xuat), 2.44-trimetylpentyl phosphin oxit, va 2.4.4-

trimetylbenzoyl diphenylphosphin oxit.

Cac vi du vé cac chat khoi mao goc axetophenon bao gom 1-

-11-
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hydroxycyclohexan-1-yl phenyl keton (tén thwong mai: "Irgacure 184"; do
BASF Inc. san xuét), 2-hydroxy-2-metyl-1-phenyl-propan-1-on (tén thwong
mai: "Darocur 1173"; do BASF Inc. san xufit), 2,2-dimetoxy-1,2-diphenyletan-
1-on (tén thwong mai: "Irgacure 651"; do BASF Inc. san xuét), 2-metyl-1-(4-
metyltiophenyl)-2-morpholinopropan-1-on (tén thuwong mai: "Irgacure 907"; do
BASF 1Inc. san xudt), 2-benzyl-2-dimetylamino-1-(4-morpholinophenyl)-
butanon-1 (tén thwong mai: "Irgacure 369": do BASF Inc. san xuét), I-

hydroxyxyclohexvl phenyl keton, 2.2-dimetoxy-2-phenylaxetophenon, va 1-(4-

isopropylphenyl)-2-hydroxy-2-metylpropan-1-on.

Dé nang cao tinh ning hoa ran cua 1ép nhua so cap, chat khoi mao goc
axylphosphin oxit chtra phospho tot hon 1a duoc s dung lam chat khoi mao

quang polyme hoa.

Lép nhua tht cép 24 ¢4 thé duoc tao ra, chéng han, bing cach héa rén hop
phan nhya hoéa rin duoce béng UV c¢o chura oligome, monome, va chat khoi mao
quang polyme héa (cho rang hop phan nay la khéc v6i hop phan nhwa duoc st
dung dé tao ra 16p nhua so cp 22). Ddi véi chét khoi mao quang polyme hoa
duoc thém vao 16p nhua thit cdp 24, chit khoi mao quang polyme héa duoc
chon mét cach thich hop tir cac vi du néu trén dugce st dung cho 16p nhua so

cap 22 ¢6 thé duoc st dung. Oligome dugce chira tot hon 1a nam trong khoang

-12-
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tr 20 dén 60% khdi luong trong hop phﬁn nhua duoc st dung dé tao ra lép

nhya tht cap.

Luu ¥ 14, 1&p nhua thit cap 24 tao thanh 1ép nhwa phu 20 ¢6 the duoc bao
quanh béi 16p mau ma 1a 16p muc dé phan biét so1 quang ndy voi sol quang

khéc. Ngoai ra, 1ép nhua thi cap 24 c6 thé [a 16p mau.

Dé ning cao nhim phan biét soi quang nay véi soi quang khéc, 16p mau
tdt hon 1a chira chat tao mau hodc thude nhudém. Vi du vé chét tao mau bao
g5111: céc chét tao mau nhu mudi than, titan oxit chéng han, va bot kém: va cac
chit tao mau v6 co nhu cac bot tir (vi du, v-Fe,Os, tinh thé hon hop cua y-Fe,0;
va y-Fe;0,, CrO,, coban fertt, sit oxit ¢4 dinh coban, bari ferit, Fe-Co, Fe-Co-
Ni), MIO, k&m cromat, stronti cromat, nhom tripolyphosphat, kém, nhom, thuy
tinh, va mica. Ngoai ra, cac chét tao mau hitu co nhu cac chét tao mau azo, cac
chét tao mau phtaloxyanin, va cac chat nhudm mau cling c6 thé duoc st dung.
Céc chét tao mau co6 thé duoc xu Iy nhw céc su thay ddi bé mat khéc nhau va

chuyén do1 thanh chat tao mau hon hop chang han.
Vi du thyc hién sang ché

Séang che s& duge mo ta mot cach chi tiet ¢o dwa vao cac vi du. nhung sang

ché khong bi gidi han & cac vi dunay.

biéu ché hop phan nhwa dung dé tao ra 1ép nhua so cap

-13-
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MJi hop phén nhwa duoc st dung dé tao ra 16p nhua so cép duoc didu ché
bang cach trdn 2.4,6-trimetylbenzoyl diphenylphosphin oxit (tén thwong mai:
"Lucirin TPO": do BASF Inc. san xudt), N-vinyl caprolactam, nonylphenyl
acrylat duoc etoxyl héa, va uretan acrylat thu dwoc bang cach phan ung
polypropylen glycol véi diisoxyanat va hydroxyetyl acrylat, sao cho modun
Young ctia 16p nhua so cip 1a 12 MPa & nhiét d6 -40°C. Ngoai ra. dbi véi
polypropylen glycol, mdi polypropylen glycol ¢ ty 1€ cua nhém hydroxvl so

cap nhu duoc thé hién trong bang 1 hodc bang 2 dugc st dung.
Diéu ché hop phan nhua dung dé tao ra 16p nhya thir cap

Moi hop ph§n nhva dugc st dung dé tao ra 16p nhwa tht cfip duoc didu
ché bang cach tron Irgacure 184, Lucirin TPO, 1,6-hexanediol diacrylat, epoxy
acrylat gbc bisphenol, va uretan acrylat thu duoe bing cich phan tng
polypropylen glycol vé1 diisoxvanat va hydroxyetyl acrylat, sao cho mddun

Young cua lép nhua thr cap nhu duoc the hién trong bang 1 hoic bang 2.
San xuat cac soi quang

Trongcacvidutir 1 dén 5, 7, va 9 va cdc vi du so sanh tir 1 dén 3, céc soi
quang co duong kinh ngoai 245 pum duoc san xuat bang cach tao ra lép nhwva so
cap co do day 35 um trén chu vi cla soi thuy tinh ¢6 dudng kinh ngoai 125 pm

bao gom 161 va 16p boc, va sau d6 bang céch tao ra 1ép nhua thir cap co @6 day

-14-
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25 pm trén chu vi cua 1ép nhua so cap.

Trong cac vi du 6, 8, va 10, cac soi quang cé dudng kinh ngoat 200 pm
duge san xuét bang cach tao ra 16p nhwa so cap c6 d6 day 17,5 um trén chu vi
clia soi thiy tinh ¢6 dudng kinh ngoai 125 um bao gdm 131 va 1ép boc, va sau
d6 bang cach tao ra 16p nhwa thir cip c6 do day 20 pm trén chu vi cta 16p nhua
SO cAp.

Trong vi du 11, soi quang cé duong kinh ngoai 200 um dwoc san xuat
bang céch tao ra 1ép nhua so cip ¢6 d6 day 17,5 um trén chu vi cua soi thuy
tinh c6 duong kinh ngoai 125 pum bao gdm 131 va 1ép boc, va sau d6 bang cach
tao ra 1op nhua thu cz”'xp duoe nhudém mau c6 d6 day 20 um trén chu vi cua 1dp
nhwa so cap. Luu ¥ 1a, vi du 11 st dung hop phan nhua duoc st dung dé tao ra
16p nhua th cép, trong do6 5 ph§11 khéi lwong cua chét tao mau hitu co duoc
tron vao hop phfin nhua.

Danh gia cédc so1 quang

Cac dac tinh nhiét do tl1§p cua cac so1 quang duogc san xuét duoce dénh gia.
Céc két qua duoc thé hién trong bang 1 va bang 2.

Modun Young cua lép nhua thir cap

Thtr nhat, mo1 so1 quang duge ngdm vao dung moi (etanol: axeton = 3:7)
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va 16p nhua phu dugce kéo khéi soi thuy tinh dé tao ra mau (cé do dai 1én hon
hodc bang 50 mm). Sau do, mau duoc st dung cho thi nghiém kéo (46 dai do:
25 mm) ¢ nhiét d§ -40°C dé xac dinh modun Young cia 16p nhya thir cap tir

modun cat tuyén 2,5%.
Cac dac tinh nhiét d¢ thap

Moi soi quang dwoc quan quanh cudn thuy tinh dé tao ra 16p don cua soi
quang dudi ap lwe 50 g: va cac dac tinh tmyén cua tin hiéu quang c6 do dai
song 1550 nm duge do dudi cac diéu kién nhiét dd 23°C va -40°C dé lan luot
tinh todn tdn thit truyén at 23°C va -40°C. Néu dd chénh léch duoc tinh toan
bing cach trir ton thét tmyén & nhiét d6 23°C tir ton that truyén o nhiét do -
40°C ma nho hon 0 dB/km, thi cac dic tinh nhiét do th§p duoc danh gia la A;
néu do chénh léch ma I6én hon hoac bi’mg 0 dB/km va nho hon 0,01 dB/km, thi
cac dac tinh nhiét o thz‘;p dwogc danh gia la B; va néu do chénh lIéch ma Ién hon
hoac bfmg 0.01 dB/km, thi cac dac tinh nhiét do th§;3 dugc danh gia [a C. Sau

do, viéc danh gia 1a B va cao hon 1a chap nhan duoc.
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Bang 1
Vidu Lép nhwa so cap Lép nhura thir cap
Cac dac tinh
Tv 1€ (%) cua nhom Modun Young (MPa) o
, nhiét do thap
hydroxyl so cap & nhiét do -40°C
1 3,5 1830 B
2 2.5 1780 B
3 1,7 1880 B
4 3.2 1992 B
5 2.5 2020 A
6 1,5 2010 A
7 1.8 1973 A
8 2.2 2040 A
9 2.1 2090 A
10 2.0 1980 A
11 2.0 1980 A
Bang 2
Vidu so Lép nhura so cap Lop nhua tha Cé(ip
- Cac dac tinh
Sari Ty 1€ (°) ctia nhom Modun Young (MPa) ez
] nhiét do thap
hydroxyl so cap o nhiét o -40°C
1 5,0 1811 C
2 4.0 1799 C
3 6,0 1760 C
4 5,0 1580 C
5 3,5 1680 C
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Cac so1 quang duoc san xuat trong cac vi du duge phat hién 1a ¢o cac dic
tinh nhiét d6 thap tot boi vi ching ¢6 sy gia ting veé ton that truyén ¢ nhiét do

thap.

-18-



34880

YEU CAUBAO HO

1. So1 quang bao gom so1 thuy tinh va 1ép nhwa phu che phu soi thiy tinh,
16p nhwa phu ¢6 16p nhua so cap va 16p nhua thi cap,

16p nhwa so cap bao gom hop phan nhwa hoéa ran thu duge bang cich hoa
ran hop phan nhwa chira oligome, monome, va chat khoi mao quang polyme

héa,

trong do oligome la san pham phan tmg ctua hon hop polyol, hon hop

isoxyanat, va hon hop (met)acrylat chira nhom hydroxyl;

ty & ctia nhém hydroxyl so cap trong s6 cac nhdém hydroxyl c6 trong hon

hop polyol 1a nho hon hodc bang 3,5%; va

modun Young cia lép nhua thi cap & nhiét d6 -40°C 1a 16n hon hodc bing

1780 MPa.

2. Soi quang theo diém 1, trong dé ty 1& clia nhém hydroxyl so cap la it hon

hodc bang 2,5% va médun Young 1a 16n hon hodc bang 1970 MPa.

3. Sot quang theo diém 1 hoac 2, trong d6 dudng kinh ngoai clia soi quang la

nho hon hodc bang 210 pm.

4. So1 quang theo diém bat ky trong so cac diém tr 1 dén 3, trong d6 hon hop

polyol 1a polyete polyol béo ¢6 phén tir luong it hon hodc bang 5000.
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5. So1 quang theo diém bat ky trong s6 cac diém tir 1 dén 4, trong d6 16p nhua

thir cap bao gobm chat tao mau hoac thudc nhudém.
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17

Fig.1
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