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(54) TAM DINH NHAY AP

(57) Sang ché& dé cap dén tdm dinh nhay dp (10) bao gém 16p nén (12) va 16p
dinh nhay ap (14) dugc dat mong trén it nhat mot mat clia nén nay. LSp dinh
nhay 4p (14) nay chita polyme (met)acrylic ¢ trong lugng phan tir trung binh
khdi nam trong khoang tir 10000 dén 50000. Luc két dinh nhay 4p, xuat hién sau
30 phlit tinh tir thoi diém 16p dinh nhay 4p nay dugc dédn vao tdm ABS, la
1,ON/20mm hoéc nho hon, luc két dinh nhay 4p, xudt hién sau 24 gi¢ tinh tir thoi
diém 16p dinh nhay 4p nay dugc ddn vao mot tim nhua acryloniril butadien
styren (ABS), 1a 2,5N/20mm hoac nhd hon, va luc két dinh nhay ap, xuat hién
sau 30 phit & 23°C tinh tlr thoi diém 16p dinh nhay 4p nay ducc din vio tim
ABS va sau d6 dugc lam néng & 80°C trong 5 phiit, 1a 6,5N/20mm hoic 16n hon.
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Linh 'vn.rc k¥ thuit dwoc dé cip
Sang ché dé cap dén tAm dinh nhay éap.
Tinh trang k§ thuit ciia sang ché

TAm dinh nhay ap thudng duoc ding dé dinh cic mjt dén véi nhau hoic
d& cé dinh mot vat phAm vao mit dan nho viée dinh chit vao mit dén nay. Céc
tinh chét can thiét d6i vi tAm dinh nhay 4p nay 14 khic nhau tuy thudc vio timg
tng dung cu thé, vi du, dé trnh giam ning suit do viéc dan 13i thi nhu ciu vé
tdm dinh nhay 4p c6 kha ning d4n lai (kha niing dung lai) dugc uvu tién. Cuy thé
14, c6 nhu cu vé tAm dinh nhay 4p c6 luc két dinh nhay 4p thap khi méi dén va

Iuc két dinh nhay 4p cao khi mt dan da duoc dan.

Dé c6 duge sy thay ddi vé lwc két dinh nhay 4p nhu vay, c4c phuong
phap truyén théng dé 1am thay ddi luc két dinh nhay 4p ciia cac tim dinh nhay
&p bang cach 1am néng hodic chiéu tia cuc tim da dugc 4p dung (xem céc tai liéu
1 t6i 4).

Céc tai liéu dugc trich dan:

Tai liéu 1: Coéng bd don yéu ciu cip patent Nhat Ban s 11-302610.

Tai liéu 2: Cong bd don yéu ciu cdp patent Nhat Ban sb 11-302614.

Tai liéu 3: Coéng bd don yéu ciu cip patent Nhat Ban s 2011-127054.

Tai liéu 4: Cong bd don yéu cu cp patent Nhat Ban s§ 2007-045974.
Ban chét k§ thuit cia sang ché

Ngay ca v6i cling mot tim dinh nhay 4p, cac tinh chét dinh nhay 4p van
c6 thé 13 khac nhau d6i véi cac chét liéu khac nhau ciia mit dén. Ngoai ra, viéc
dan lai c6 thé 13 cin thiét ngay sau khi tAim dinh nhay 4p duoc dan vao mit dan,
hozc viéc dén lai c6 thé 13 cin thiét sau mot khoang thoi gian dai tinh tir thoi

dieém dugc déan vao, tuy thudc vao ing dung ctia tam dinh nay.
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Tuy nhién, tim dinh nhay 4p di dwoc mo ta trong cac tai lidu 1 - 4 néu
trén c6 luc két dinh nhay 4p ting theo thoi gian, cho di & thoi diém bt diu dan
ma luc két dinh nhay 4p thip. Do d6, néu khoang thoi gian tinh tir thoi didm dén
tAm dinh nhay 4p vao mit dn t&i khi dén lai tAm nay 13 dai, s& doi héi viée cai
thién vé kha ning ding lai ctia tim dinh nhay 4p nay.

Vi ¢6 cac vin dé néu trén, sang ché da dugc tao ra, va muc dich cua sang
ché 13 @& xuét tAm dinh nhay 4p, trong d6 viéc dén lai vao mit dén 1 kha thi
trong mot khoang thoi gian dai va Iyc két dinh nhay 4p can thiét dé c¢b dinh vao

mit dén nay cé thé dugc bao dam trong mot khoang thoi gian mong mudn.

Dé giai quyét cac van d& néu trén, theo mot phuong 4n, sang ché dé xuit
tdm dinh nhay 4p bao gdém 16p nén va 16p dinh nhay 4p duoc dat mong trén it
nhit mot mit cia 16p nén nay. Lép dinh nhay 4p nay chira polyme (met)acrylic
c6 trong lugng phan tir trung binh khéi ndm trong khoang tir 10000 dén 50000.
Luc két dinh nhay 4p, xuét hién sau 30 phit tinh tir thoi diém 16p dinh nhay 4p
nay dugc dan vao mét tAm nhya acryloniril butadien styren (ABS: Acrylonirile
Butadiene Styrene), 1a 1,0N/20mm hoic nhé hon, luc két dinh nhay ap, xuét
hién sau 24 gi¢ tinh tir thoi diém 16p dinh nhay 4p ndy duge dan vao tAm ABS,
12 2,5N/20mm hoic nho hon, va luc két dinh nhay ap, Xuét hién sau 30 phut ¢ 23
°C tinh tir thoi diém 16p dinh nhay 4p ndy duoc dan vio tim ABS va sau d6
duoc lam néhg & 80°C trong 5 phut, 1a 6,5N/20mm hodc 16n hon.

Polyme (met)acrylic nay c6 thé chira don vi monome 13 monome cé

mach chinh polysiloxan hitu co.

Monome ndy cé mach chinh polysiloxan hitu co ma c6 thé 14 monome
chira nhém polysiloxan hitu co cé sé dwong lrong nhém chirc ndm trong khoang
tir 700g/mol dén 15000g/mol, trong d6 monome nay co cong thuc chung (1)

hodc (2) sau:

CHs
1
CH>=C (R -COO-CrHom-Si o—§i—CH3j
_ CHs 3
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CI:Ha CEHa (-?H:-I
CH>=C (R3)—COO—CmH2m-S|i O—Sli O—Sli—-l:?4 ¢2)
CHs3 CHs3 n CHs3

Trong cc cong thirc (1) va (2) nay, R® 1a hydro hoic metyl, R* 14 metyl
ho#ic nhém hitu co héa tri mot, va m van 13 s nguyén béng 0 hoac 16n hon.

Lép dinh nhay 4p nay c6 thé bao gébm 100 phan khébi lugng polyme c6
nhiét d6 chuyén héa thiy tinh nhé hon 0°C va 0,1 téi 20 phin khéi lugng
polyme (met)acrylic.

Céc phuong 4n két hop cac diu hiéu tuong g néu trén ciing s& nim
trong pham vi clia sing ché dugc yéu ciu bao ho béi don yéu ciu cép Bang doc
quyén sang ché nay.

T4m dinh nhay 4p theo sang ché c6 thé dugc tao ra trong do vi€éc dan lai
vao mjt dén 1a kha thi trong mot khoang thoi gian dai va luc két dinh nhay 4p
cén thiét & cb dinh vao mit dan nay c6 thé dugc bao dam trong mot khoang
thoi gian mong mudn.

M0 ta vin tit hinh vé

Fig.1 1 hinh v& mit cit ctia tim dinh nhay 4p theo sing ché.
M0 ta chi tiét sang ché

Theo mdt phuong 4n, sang ché d& xuit ché phdm dinh nhay ap chua
polyme (A) va polyme (met)acrylic (B).

MOi thanh phén cdu thanh ché phdm dinh nhay 4p theo sang ché s& dugc
mo ta mot cach chi tiét dudi day.

Polyme (A)
Polyme (A) 1a polyme c6 nhiét d6 chuyén hoéa thaty tinh nhé hon 0°C.
Khéng c6 giéi han cu thé vé polyme (A) mién 13 polyme ndy c6 nhiét 46 chuyén

héa thuy tinh nhé hon 0°C, va nhidu polyme khéc nhau thudong dugc sir dung
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1am chét dinh nhay 4p, nhu polyme acrylic, polyme cao su, polyme silicon,

polyme polyuretan, va polyme polyeste, cé thé dugc sir dung 1am polyme (A)
nay. Dac bi€t, khi polyme (B) 1a polyme (met)acrylic, thi polyme (A) duoc uu
tién 1 polyme acrylic dé twong hop véi polyme (met)acrylic va ¢ do trong sudt

cao.

Nhiét do chuyén héa thity tinh (Tg) ctia polyme (A) nhd hon 0°C, tdt hon
14 nho hon -10°C, va tét hon nira 13 nhé hon -40°C, nhung thudng 12 -80°C hoic
cao hon. Khi nhiét @6 chuyén hoa thuy tinh (Tg) cia polyme (A) bang 0°C hoic
cao hon, thi polyme nay kho6 chay, va miic d9 gia ting luc két dinh nhay 4p, xuit

hién khi 1am néng, c6 thé thip.

Nhiét do chuyén héa thiy tinh 14 tri s dinh danh da dugc mé ta trong cac
4n phdm chuyén nganh 4n phim gidi thiéu san phim, v.v.., hodc tri s6 duge tinh

toan theo cdng thic (X) (Cong thirc Fox).
1/Tg=WI1/Tgl + W2/Tg2 + ...+ Wn/Tgn (X)

Trong Cong thirc (X) ndy, Tg 12 nhiét &6 chuyén héa thuy tinh (don vi: do
kenvin (K)) cta polyme (A), Tgi (i = 1, 2,..., n) 1a nhiét &6 chuyén héa thay tinh
(don vi: d0 K) cua polyme déng nhét duge tao ra tir monome i, va Wi i=1,
2,..., n) 12 phan khéi lwong ciia monome i trong toan bd cic thanh phin monome.
Cong thirc (X) néu trén duge dp dung khi polyme (A) dugc cdu thanh tir n loai

thanh phan monome bao gdom monome 1, monome 2,..., monome n.

Trong phin mé ta sing ché, thuét ngit "nhiét 46 chuyén hoa thuy tinh cta
polyme ddng nhét dugc tao ra" c6 nghia 13 "nhiét d6 chuyén héa thuy tinh cia
polyme ddng nhit dugc tao ra tir monome", né chi nhiét d6 chuyén hoa thay tinh
(Tg) ctia polyme duoc ciu thanh béi thanh phin monome 13 duy nh4t mot
monome (d6i khi con dugc goi 12 "monome X"). Cu thé, céc tri sb nay da dugc
md ta trong 4n phdm: "Polymer Handbook" (Third Edition, John Wiley & Sons,
Inc, 1989). Nhiét 6 chuyén héa thity tinh (Tg) ctia cic polyme ddng nhét, khi
khong dugc mé ta trong 4n phdm néu trén, cb nghia 13 céc tri s§ thu duoc bang

phuong phép do sau ching han. Cu thé, thiét bi phén g c6 trang bi nhiét ké,

-5-
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may khudy, dudng dng nap khi nito, va duong 6ng 13m lanh hdi luu dugc nap
100 phén khéi luong monome X, 0,2 phan khéi lugng 2,2°-azobisisobutyronitril,
va 200 phan khéi luong etyl axetat 1am dung méi trung hop, va hdn hop nay
dugc khudy trong 1 gidr ddng thoi khi nito duoc nap vao. Sau khi oxy trong 'hé
tring hop duoc loai bo bang cach nay, hén hop ndy dwoc dun néng 1én 63°C dé
cho phan tmg véi nhau trong 10 gid. Sau d6, hdn hgp ndy dugc 1am ngudi xubng
nhiét d§ trong phong dé thu dugc dung dich polyme ddng nhit c6 ham luong
chit rin 13 33% khéi luong. Sau d6, dung dich polyme d6ng nhit nay dugc cho
chay trén mot 16p 16t d& boc dé phi trén nd, va tiép d6, dung dich nay duge lam
kho & tao ra mAu thir nghiém (polyme ddng nhit dugc tao hinh & dang tim) cd
dd day khoang 2mm. Sau d96, can khodng 1 t6i 2mg mAiu thir nghiém nay va dit
né vao cong nhém hd, dé thu dugce trang théi dong nhiét dao chidu (thanh phin
nhiét dung riéng) ctia polyme ddéng nhit bing cach sir dung thiét bi phan tich
nhiét cat 16p c6 diéu khién nhiét @9 DSC (nhén hiéu san phim: "Q-2000" ciia
hing TA Instruments, Inc.) v6i téc @6 gia nhiét 5°C/phat du6i moéi trudmg khi
nito véi lugng lugng 50mL/phut. P6i véi JIS-K-7121, nhiét 6 & vi tri & do6
dudng thing, nim & cing khoing cich theo chidu thing ding so véi dudng
thing thu dugc bing cach kéo dai dudng nén trén phia nhiét do thip coa dong
~ nhiét d4o chidu thu dugc va so véi dudng thing thu duogc bing bing cach kéo
dai dudong nén trén phia nhiét dJ cao cua né, va dudong cong, nam & vi tri & dé
nhiét d§ chuyén hoa thiy tinh duoc thay dbi theo hinh dang bac thang, giao cit
nhau dugc x4c dinh 14 nhiét d6 chuyén héa thay tinh (Tg) ciia polyme ddng nhét
nay.

Trong lugng phan tir trung binh khéi (Mw) cta polyme (A), vi dy, ndm
trong khoang 50000 t&i 5000000. Khi trong Iwong phén tir trung binh khéi (Mw)
ndy nhd hon 50000, lyc cb két ciia chit dinh nhay 4p s& khong thoa déng, va vi
viy d6 bén bam dinh c6 thé bi suy giam. Nguogc lai, néu trong luong phan tir
trung binh khdi (Mw) 16m hon 5000000, kha niing chay cta chét dinh nhay ap sé&
thép, va miic @6 gia ting luc két dinh nhay 4p, xuét hién khi 1am néng, c6 thé bi

suy giam.
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Polyme acrylic

Polyme acrylic 13 mét vi du dy vé polyme (A) dugc wu tién cu thé s& dugce
mé ta chi tiét & dudi.

Polyme acrylic 14 polyme chita don vi monome 1a alkyl este cia axit
(met)acrylic v6i lwong 50% khéi lwong hodc hon cb, vi du, nhém Cy alkyl
mach thing hoic mach nhanh. Ngoai ra, polyme acrylic ndy c6 thé c6 cu trac
duogc cdu thanh boi duy nhit mot alkyl este cua axit (met)aérylic c6 nhom Cy5
alkyl hoic bai sy két hop cia hai hodc nhiéu alkyl este. Khong c6 gigi han cu
thé vé phuong phap tao ra polyme acrylic nay, va polyme ndy c6 thé duoc tao ra
bing cic phuong phap tring hop khic nhau thudng dugce 4p dung dé tong hop
polyme acrylic, nhu phuong phép trung hop dung dich, phuong phép tring hop
nhii trong, phuong phap tring hop khéi, phuwong phap trang hop huyén phu, va
phuong phéap tring hop déng rin bang birc xa.

Ty 18 khéi lugng gitta alkyl este cua axit (met)acrylic c6 nhom Cy_y alkyl
mach thing hoic mach nhanh va téng khéi luong cta cac thanh phin monome
dé diéu ché polyme acrylic ndy nim trongikhoéng tir 50% khéi luong dén 99,9%
khdi lugng, tét hon 13 tir 60% khéi lvgng dén 98% khéi lugng, va tbt hon nita 13
tir 70% khdi lwong dén 95% khéi luong.

Vi du vé alkyl este clia axit (met)acrylic c6 nhém C;. alkyl mach thing
hoéc/mach nhanh bao gém, vi du: cdc Cy.y alkyl este ciia axit (met)acrylic, tdt
hon 1a C,.14 alkyl este ctia axit (met)acrylic, t8t hon nita 1a Cy g0 alkyl este ctia
axit (met)acrylic, va dic biét tot 1a cac Ce.1o alkyl este cia axit (met)acrylic, nhu
axit (met)acrylic metyl, axit (met)acrylic etyl, axit (met)acrylic propyl, axit
(met)acrylic isopropyl, axit (met)acrylic butyl, axit (met)acrylic isobutyl, axit
(met)acrylic s-butyl, axit (met)acrylic t-butyl, axit (met)acrylic pentyl, axit
(met)acrylic isopentyl, axit (met)acrylic hexyl, axit (met)acrylic heptyl, axit
(met)acrylic octyl, axit (met)acrylic 2-etylhexyl, axit (met)acrylic isooctyl, axit

(met)acrylic nonyl, axit (met)acrylic isononyl, axit (met)acrylic dexyl, axit



19859

(met)acrylic isodexyl, axit (met)acrylic undexyl, axit (met)acrylic dodexyl, axit
(met)acrylic tridexyl, axit (met)acrylic tetradexyl, axit (met)acrylic pentadexyl,
axit (met)acrylic hexadexyl, axit (met)acrylic heptadexyl, axit (met)acrylic
octadexyl, axit (met)acrylic isooctadexyl, axit (met)acrylic nonadexyl, va axit
(met)acrylic eicosyl; va tuong tu. Trong ban md ta nay, thuit ngir “alkyl este cua
axit (met)acrylic” chi alkyl este ctia axit acrylic va/hodc alkyl este cua axit

metacrylic, va toan by cum tir "(met)..." cé nghia tuong tu.

Polyme acrylic ndy c6 thé chita mot thanh phin monome khac (monome
~d& d6ng trung hop) ma cb thé ddng tring hop duoc véi alkyl este cua axit
(met)acrylic, néu cin, dé cai thién luc cb két, 3o bén nhiét, va dic tinh tao clu
lién két, v.v.. Do d6, polyme acrylic ndy c6 thé chira monome d& ddng tring hop
cing véi thanh phan chinh 13 alkyl este cia axit (met)acrylic. T6t hon, néu

monome dé dong trung hop cé the dugce sir dung 1a monome c¢6 nhéom phéan cuc.

Vi du cu thé vé monome d& ddng tring hop bao gdm: cic monome chita
nhom carboxyl, nhu axit acrylic, axit metacrylic, carboxyetyl acrylat,
carboxypentyl acrylat, axit itaconic, axit maleic, axit fumaric, axit crotonic, va
axit isocrotonic; monome chira nhém hydroxyl bao gém céc axit (met)acrylic
hydroxyalkyl, nhu axit (met)acrylic 2-hydroxyetyl, axit (met)acrylic 2-
hydroxypropyl, axit (met)acrylic 2-hydroxybutyl, axit (met)acrylic 3-
hydroxypropjrl, axit (met)acrylic 4-hydroxybutyl, axit (met)acfylic 6-
hydroxyhexyl, axit (met)acrylic 8-hydroxyoctyl, axit (met)acrylic 10-
hydroxydexyl, axit (met)acrylic 12-hydroxy lauryl, va (4-hydroxymetyl
xyclohexyl)metyl metacrylat; monome chira nhom axit anhydrit, nhu axit maleic
anhydrit va axit itaconic anhydrit; cic monome chira nhém sulfonic, nhur axit
styrensulfonic, axit alylsulfonic, axit 2-(met)acrylamit-2-metylpropansulfonic,
axit (met)acrylamit propansulfonic, sulfopropyl(met)acrylat, va axit
(met)acryloyloxy naphtalensulfonic; cdc monome chita nhém phosphat, nhur 2-
hydroxyetyl acryloyl phosphat; cdc monome amit(dugc thé N), nhu |
(met)acrylamit, N,N-dialkyl(met)acrylamit bao gdm N,N-
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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, v.v., N-etyl(met)acrylamit, N-isopropyl(met)acrylamit, N-
butyl(met)acrylamit, N-n-butyl(met)acrylamit, N-metylol(met)acrylamit, N-
etylol(met)acrylamit, N-metylol propan(met)acrylamit, N-
metoxymetyl(met)acrylamit, N-metoxyetyl(met)acrylamit, N-
butoxymetyl(met)acrylamit, va N-acryloyl morpholin; cic monome sucxinimit,
nhu N-(met)acryloyloxy metylen sucxinimit, N-(met)acryloyl-6-oxy
hexametylen sucxinimit, va N-(met)acryloyl-8-oxy hexametylen sucxinimit; cic
monome maleimit; nhu N-xyclohexyl maleimit, N-isopropylmaleimit, N-lauryl
maleimit, va N-phenyl maleimit; cic monome itaconimit, nhu N-
metylitaconimit, N-etylitaconimit, N-butylitaconimit, N-octylitaconimit, N-2-
etylhexylitaconimit, N-xyclohexylitaconimit, va N-laurylitaconimit; vinyl cac
este , nhu vinyl axetat va vinyl propionat; cic monome di vong chtra nito, nhu
N-vinyl-2-pyrolidon, N-metylvinylpyrolidon, N-vinylpyridin, N-vinylpiperidon,
N-vinylpyrimidin, N-vinylpiperazin, N-vinylpyrazin, N-vinylpyrol, N-
vinylimidazol, N-vinyloxazol, N-(met)acryloyl-2-pyrolidon, N-
(met)acryloylpiperidin, N-(met)acryloyl pyrolidin, N-vinyl morpholin,.N-Vinyl-
2-piperidon, N-vinyl-3-morpholinon, N-vinyl-2-caprolactam, N-vinyl-1.3-
oxazin-2-on, N-vinyl-3,5-morpholindion, N-vinyl pyrazol, N-vinyl isoxazol, N-
vinyl thiazol, N-vinyl isothiazol, va N-vinyl pyridazin; cic amit cta axit N-vinyl
carboxylic; cdc monome lactam, nhu N-vinyl caprolactam; cdc monome chira
Xyano, nhu acrylonitril va metacrylonitril; cic monome axit (met)acrylic
aminoalkyl, nhu axit (met)acrylic aminoetyl, axit (met)acrylic N,N-
dimetylaminoetyl, axit (met)acrylic N,N-dimetylaminoetyl, va axit (met)acrylic
t-butylaminoetyl; cAic monome axit (met)acrylic alkoxy alkyl, nhu axit
(met)acrylic metoxyetyl, axit (met)acrylic etoxyetyl, axit (met)acrylic
propoxyetyl, axit (met)acrylic butoxyetyl, va axit (mét)acrylic etoxypropyl; céc
monome styren, nhu styren va a-metylstyren; cac monome acrylic chira nhom

epoxy, nhu axit (met)acrylic glyxidyl; monome este cua axit acrylic ¢6 nhan di
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vong, nguyén tir halogen, nguyén tir silic, hodc tuong tu, nhu axit (met)acrylic

tetrahydrofurfuryl, (met)acrylat chira nguyén tir flo, va silicon(met)acrylat; cac
monome olefin, nhu izopren, butadien, V;‘; isobutylen; cdc monome vinyl ete,
nhu metyl vinyl ete va etyl vinyl ete; cac vinyl este , nhu vinyl axetat va vinyl
propionat; cac vinyl thom, nhu vinyl toluen va styren; cic olefin hoic dien, nhu
etylen, butadien, izopren, va isobutylen; cic vinyl ete, nhu vinyl alkyl ete; vinyl
clorua; cac monome chira nhém axit sulfonic, nhu vinyl sulfonat natri; cic
monome chira nhém imit, nhu xyclohexyl maleimit va isopropyl maleimit; céc
monome crhl’ra nhom isoxyanat, nhu 2-isoxyanat etyl(met)acrylat; acryloyl
morpholin; c4c este clia axit (met)acrylic c6 nhdém hydrocacbon vong béo, nhu
xyclopentyl(met)acrylat, xyclohexyl(met)acrylat, isobornyl(met)acrylat, va
dixyclopentanyl(met)acrylat; cac este cta axit (met)acrylic c6 nhém
hydrocacbon thom, nhu phenyl(met)acrylat, va phenoxyetyl(met)acrylat; cic
este clia axit (met)acrylic thu dugc tir din xuit rugu coa hop chit terpen; va cac
hop chit twong tr. Cac monome d& dong tring hop nay c6 thé duge sir dung mot

minh hoic & dang két hop cuia hai hoic nhidu hop chit nay.

Nho viéc ¢6 chita monome d& ddng tring hop véi lugng 0,01% khéi
lugng hoic 16n hon, nén cé thé tranh dugc viée luc ¢b két cia tim dinh nhay ap
c6 16p dinh nhay 4p duoc tao ra béi ché phim dinh nhay 4p acrylic bi giam.
Ngoai ra, nh¢ viéc c6 chira monome dé d6ng tring hop Vc’ﬁ lugng 40% khéi
lugng hoic nhd, nén cé thé tranh duge viée luc ¢b két ciia nd qua cao, va do

dinh & nhiét d¢ thudng (25°C) c6 thé duoc cai thién.

Ngoai ra, néu can, polyme acrylic ndy c6 thé chira monome da chuc dé

diéu chinh luc cb két cia ché phim dinh nhay 4p cin dugc tao ra.

Vi du vé monome da chtrc bao gbm, vi dy, (poly)etylen glycol
di(met)acrylat, (poly)propylen glycol di(met)acrylat, neopentyl glycol
di(met)acrylat, pentaerytritol di(met)acrylat, pentaerytritol tri(lmet)acrylat,
dipentaerytritol hexa(met)acrylat, 1,2-etylen glycol di(met)acrylat, 1,6-hexandiol
di(met)acrylat, 1,12-dodecandiol di(met)acrylat, trimetylolpropan '
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tri(met)acrylat, tetrametylolmetan tri(met)acrylat, alyl(met)acrylat,

vinyl(met)acrylat, divinylbenzen, epoxy acrylat, polyeste acrylat, uretan acrylat,
butyldiol (met)acrylat, hexyldiol (met)acrylat, va cic hop chit twong tir. Trong
s6 d6, trimetylolpropan tri(met)acrylat, hexandiol di(met)acrylat, va
dipentaerytritol hexa(met)acrylat ¢ thé dugc wu tién sir dung. C4c monome da
chirc nay cé thé duoc sir dung mdt minh hodc & dang Két hop cuta hai hodc nhiéu

hop chét nay.

Lugng monome da chirc duge dung thay ddi tuy thudc vio trong lwong
phan tir hodc s§ lugng nhém chirc cia né, nhung dé didu ché polyme acrylic
theo sang ché thi monome da chirc dugc dua vao véi lwong nim trong khoang tir
0,01% khdi lugng dén 3,0% khdi lwong, t&t hon 1a tir 0,02% khédi lvong dén 2,0%
khéi luong, va tdt hon nita 1a tir 0,03% khdi luong dén 1,0% khdi luong, tinh

theo tong khdi lwong ciia c4c thanh phin monome.

Néu lugng monome da chirc dugc ding 16n hon 3,0% khbi lugng tinh
theo tong khdi luong ciia céc thanh phin monome d& didu ché polyme acrylic
chéng han, thi Iuc ¢ két cua ché phim dinh nhay 4p c6 thé trd nén qua 16n, va
tac dung trc ché Iyc két dinh nhay 4p ban diu c6 thé bi suy giam. Nguoc lai, néu
luwgng monome da chirc duge ding nhé hon 0,01% khdi luong ching han, thi luc
cd két cna ché phdm dinh nhay ép s& giém, va mirc gia ting luc két dinh nhay
~ 4p, xuét hién khi 1am néng, c6 thé 13 khong théa déng. |

Polyme acrylic theo sang ché c6 thé d& dang dugc tao ra boi phan ung
dong rin nho st dung nhié€t hodc céac tia cuc tim cung véi viéc sir dung chét khoi
mao tring hop, nhu chit khoi mao tring hop nhiét, chit khoi mao quang trung
hop (chat khoi mao quang hoc), hodc twong tw. Cac chét khoi mao trung hop
ndy cé thé dugc st dung mot minh hodc & dang két hop cuia hai hoic nhiéu hop

chét nay.

Vi du vé chét khoi mao trung hop nhiét bao g@)m, vi du, c4c chit khoi
mao trung hgp azo (vi du, 2,2’-azobisisobutyronitril, 2,2’-azobis-2-

metylbutyronitril, 2,2’-azobis(axit 2-metylpropionic)dimetyl, axit 4,4'-azobis-4-
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~ xyanovalerianic, azobis isovaleronitril, 2,2’-azobis(2-

amidinopropan)dihydroclorua, 2,2’-azobis[2-(5-metyl-2-imidazolin-2-yl)
propan]dihydroclorua, 2,2’-azobis(2—metylpropionamidin)disulfat, va2,2’-
azobis (N,N'-dimetylenisobutylamidin)dihydroclorua, v.v.); cac chét khoi mao
trung hgp peroxit (vi dy, dibenzoyl peroxit, t-butyl permaleat, va lauroyl peroxit,

v.v.); cc chat khoi mao tring hop oxy héa-khir; va twong tu.

Khong c6 gi6i han cu thé vé luong chét khoi mao tring hop nhiét dugc
ding, nhung dé diéu ché polyme acrylic theo sang ché né dugc tron, vi dy, véi
luong ndm trong khoang tir 0,01 phan khéi lwong dén 5 phéan khéi lugng, va tbt
hon 14 nim trong khoang tir 0,05 phan khéi lvong dén 3 phin khéi lugng, tinh

theo 100 phan khéi lugng ciia cic thanh phin monome.

Khong c6 gi6i han cu thé vé chit khoi mao quang tring hop, nhung, vi
du, c6 thé str dung chit khoi mao quang tring hop benzoin ete, chit khoi mao
quang tring hop axetophenon, chit khoi mio quang tring hop a-ketol, chat khoi
maio quang trung hop sulfonyl clorua thom, chit khoi mao quang tring hop
oxim hoat quang, cht khoi mao quang tring hop benzoin, chit khoi mao quang
trung hop benzyi, chat khoi mao quang tring hgp benzophenon, chit khoi mao
quang tring hop ketal, chit khoi mao quang tring hop thioxanthon, chit khoi
mao quang trung hgp axylphosphin oxit, hodc cac hop chat twong tur.

Dic biét, vi du vé chét khoi mao quang tring hop benzoin ete bao gbm,
vi du, benzoin metyl ete, benzoin etyl ete, benzoin propyl ete, benzoin isopropyl
ete, benzoin isobutyl ete, 2,2-dimetoxy-1,2-diphenyletan-1-on [nhin hiéu san
- phdm: IRGACURE 651, ctia hing BASF], anisoin, va céc hop chét twong tir. Vi
du vé chit khoi mao quang tring hop axetophenon bao gdm, vi du, 1-
hydroxyxyclohexyl phenyl keton [nhan hiéu san phdm: IRGACURE 184, cta
hang BASF], 4-phenoxy dicloaxetophenon, 4-t-butyl-dicloaxetophenon, 1-[4-(2-
hydroxyetoxy)-phenyl]-2-hydroxy-2-metyl-1-propan-1-on [nhin hi¢u san phim:
IRGACURE 2959, cua hing BASF], 2-hydroxy-2-metyl-1-phenyl-propan-1-on
[nhén hi¢u san phém: DAROCUR 1173, ctia hang BASF], metoxy axetophenon,
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va céc hop chit twong tr. Vi du vé chit khoi mao quang trung hgp a-ketol bao

gbm, vi du, 2-metyl-2-hydroxy propiophenon, 1-[4-(2-hydroxyetyl)-phenyl]-2-
hydroxy-2-metylpropan-1-on, va cic hop chit twong ty. Vi du vé chit khoi mao
quang trung hop sulfonyl clorua thom bao gdm, vi dy, 2-naphtalen sulfonyl
clorua, va c4c hop chét twong tr. Vi du v& chit khoi mao quang trung hop oxim
hoat quang bao gdm, vi dy, 1-phenyl-1,2-propandion-2-(o-etoxycarbonyl)-oxim,

va cac hop chét tuong tyr.

Vi du vé chat khoi mao quang tring hop benzoin bao gbm, vi dy,
“benzoin, va cac hop chit twong tir. Vi du vé benzyl chét khoi mao quang tring
~hop bao gdm, vi du, benzyl, va cic hop chét twong ty. Vi du v& chét khoi mao
qliang tring hgp benzophenon bao gbém, vi du, benzophenon, benzoylaxit
benzoic, 3,3'-dimetyl-4-metoxybenzophenon, polyvinyl benzophenon, a-
hydroxy xyclohexyl phenyl keton, va cac hop chit twong ty. Vi du vé chit khoi
mao quang tring hop ketal bao gdm, vi du, benzyl dimetyl ketal, va cac hop chit
tuong tu. Vi du vé chat khoi mio quang tring hop thioxanthon bao gom, vi du,
thioxanthon, 2-clothioxanthon, 2-metyl thioxanthon, 2,4-dimetyl thioxanthon,
isopropyl thioxanthon, 2,4-diclo thioxanthon, 2,4-dietyl thioxanthon, isopropyl
thioxanthon, 2,4-diisopropyl thioxanthon, dodexyl thioxanthon, va cac hgp chét
tuong tu.

Vi du vé chét khoi mao quang tring hop axylphosphin bao gom, vi du:
bis(2,6-dimetoxybenzoyl)phenylphosphin oxit, bis(2,6-dimetoxybenzoyl)(2,4,4-
trimetylpentyl) phosphin oxit, bis(2,6-dimetoxybenzoyl)-n-butyl phosphin oxit,
bis(2,6-dimetoxybenzoyl)-(2-metylpropan—l—yl)phosphin oxit, bis(2,6-
dimetoxybenzoyl)-(1-metylpropan-1-yl) phosphin oxit, bis(2,6-
dimetoxybenzoyl)-t-butylphosphin oxit, bis(2,6-
dimetoxybenzoyl)xyclohexylphosphin oxit, bis(2,6-
dimetoxybenzoyl)octylphosphin oxit, bis(2-metoxybenzoyl)(2-metylpropan-1-
yDphosphin oxit, bis(2-metoxybenzoyl)(1-metylpropan-1-yl)phosphin oxit,
bis(2,6-dietoxybenzoyl)(2-mety1propan—1-y1)phosphin oxit, bis(2,6-
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- dietoxybenzoyl)(1-metylpropan-1-yl) phosphin oxit, bis(2,6-

dibutoxybenzoyl)(2-metylpropan-1-yl) phosphin oxit, bis(2,4-
dimetoxybenzoyl)(2-methypropan-1-yl) phosphin oxit, bis(2,4,6-
trimetylbenzoyl)(2,4-dipentoxyphenyl) phosphin oxit, bis(2,6-

" dimetoxybenzoyl)benzyl phosphin oxit, bis(2,6-dimetoxybenzoyl)-2-
phenylpropyl phosphin oxit, bis(2,6-dimetoxybenzoyl)-2-phenyletyl phosphin
oxit, bis(2,6-dimetoxybenzoyl)benzyl phosphin oxit, bis(2,6-dimetoxybenzoyl)-
2-phenylpropyl phosphin oxit, bis(2,6-dimetoxybenzoyl)-2-phenyletyl phosphin
oxit, 2,6-dimetoxybenzoyl benzylbutylphosphin oxit, 2,6-dimetoxybenzoyl
benzyloctylphosphin oxit, bis(2,4,6-trimetylbenzoyl)-2,5-
diisopropylphenylphosphin oxit, bis(2,4,6-trimetylbenzoyl)-2-
metylphenylphosphin oxit, bis(2,4,6-trimetylbenzoyl)-4-metylphenylphosphin
oxit, bis(2,4,6-trimetylbenzoyl)-2,5-dietylphenylphosphin oxit, bis(2,4,6-
trimetylbenzoyl)-2,3,5,6-tetrametylphenylphosphin oxit, bis(2,4,6-trimetyl
benzoyl)-2,4-di-n-butoxy phenylphosphin oxit, 2,4,6-trimetylbenzoyl
diphenylphosphin oxit, bis(2,6-dimetoxybenzoyl)-2,4,4-trimetylpentylphosphin
oxit, bis(2,4,6-trimetylbenzoyl)isobutylphosphin oxit, 2,6-dimetoxybenzoyl-
2,4,6-trimetylbenzoyl-n-butylphosphin oxit, bis(2,4,6-
trimetylbenzoyl)phenylphosphin oxit, bis(2,4,6-trimetylbenzoyl)-2,4-
dibutoxyphenylphosphin oxit, 1,10-bis[bis(2,4,6-trimetylbenzoyl)phosphin
oxit]decan, tri(2-metylbenzoyl)phosphin oxit, va cac hop (_:hét tuong tu.

Khong c6 giéi han cu thé v& luong chit khoi mao quang trung hop dugc
ding, nhung dé tao ra polyme acrylic theo sing ché, n6 dugc tron, vi du, véi
lwong nim trong khoang tir 0,01 phin khdi luong dén 5 phan khéi luong, va tét
hon 13 nim trong khoang tir 0,05 phin khéi luong dén 3 phin khéi lugng, tinh

theo 100 phin khdi lugng cua céc thanh phin monome.

Néu luong chit khoi mao quang tring hop dugc ding nhé hon 0,01 phan
khéi lugng, thi phan tmg tring hop c6 thé 13 khong thoa déng. Néu lugng niy

16n hon 5 phan khéi lugng, thi tia cuc tim c6 thé khong Xuyén vao bén trong cla
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16p dinh nhay ap do chét khoi mao quang tring hop hip thu tia cuc tim. Trong

truong hop nay, téc 6 phan tmg tring hop giam, hoic trong lwong phén tir cia
polyme dugc tao ra s€ thip. Do d6, luc ¢ két ctia 16p dinh nhay 4p dugc tao ra
sé& thdp, va murc gia ting lyc két dinh nhay 4p, xuét hién khi lim néng, c6 thé 1a
khong théa dang. Chat khoi mao quang tring hop nay c6 thé duoc sir dung mot
minh hodc & dang két hop ciia hai hoic nhiéu hop chit nay.

Polyme (A) theo sing ché ciing c6 thé duoc tao ra duéi dang polyme
khong hoan chinh (xi 16 polyme acrylic) c6 cdc thanh phin monome cia n6 da
dugc tring hgp mdt phan nh viée chiéu xa bang tia cyc tim (UV) cho hdn hop,
trong d6 cac thanh phian monome va chét khoi mao tring hop di duge tron 14n.
Phan tmg tring hop xi 16 polyme acrylic c¢6 thé dugc hoan thanh bing cach tron
polyme (B) ma dugc md & dudi vao xi rd ndy dé tao ra ché phdm dinh nhay ap
va sau @6 phu ché phim dinh nhay 4p nay 1én dbi tuong cin phu da dinh trude
true khi chiéu xa bang cic tia cuc tim. Cu thé 13, xi r6 polyme acrylic 1 mot

“tién chit cia polyme (A), va do d6, ché phim ma trong d6 polyme (B) duogc tron
vao xi 6 polyme acrylic, cling twong tmg véi ché phim dinh nhay 4p theo sang

4
A

cheé.
Polyme (met)acrjrlic (B)

Polyme (met)acrylic (B) (duéi day, doi con duge goi ngin gon 13 "polyme
(B)"), khic biét & chd, né c6 trong lugng phan tir trung binh khdi ndm trong
khoang tir 10000 dén 50000. Tét hon, néu polyme (met)acrylic nay chira don vi

monome 1a monome c¢6 mach chinh polysiloxan hiru co.

Khong c6 giéi han cu thé vé monome (B1) c6 mach chinh polysiloxan
hitu co cAu thanh polyme (B), va monome c¢6 mach chinh polysiloxan hitu co bt
ky déu co thé dugc sir dung. Su phan bd khong déu cia polyme (B) 1én bé mit
cuia mét dan dugc cai thién dang ké boi d6 phén cuc thép cua mbnome c6 mach
chinh polysiloxan hitu co, d6 phan cuc thip ndy cé duoc 13 do ciu tric coa

monome nay, nhd d6 c6 duge kha ning dé béc & thdi diém bat dau dan.

Vi du cu thé vé monome cd mach chinh polysiloxan hitu co nhu
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monome c6 mach chinh polysiloxan hitu co cé cong thirc chung (1) hoic (2) &
du6i ching han c6 thé dugc st dung. Pic biét hon, vi du v& mach chinh
polysiloxan hiru co 13 diu silicon d& phan tmg mdt dau tan cta hing Shin-Etsu
Chemical Co., Ltd., nhu X-22-174ASX, X-22-2426, X-22-2475, KF-2012, va
cac loai twong tur, chung c6 thé duoc st dung mdt minh hoic & dang két hop cua

hai hodc nhi€u loai nay.

. (%H3
CH>=C (R*) -COO-CrHom-Si O—Slji—CHa
3

CHs;

1)

CEHs CI:H3 C|H3
CHs CHs3 n CHs3

Trong cac cong thirc (1) va (2) nay, R? 1 hydro hodc metyl, R* 13 metyl

hodc nhém hiru co hda tri mdt, va m va n 1 s6 nguyén bang 0 hozc 16n hon.

Tbt hon, néu sb duong lugng nhém chiic cia monome (B1) c6 mach
chinh polysiloxan hitu co, ciu thanh polyme (B) nim trong khoang tir 700 g/mol
dén 15000 g/mol, tét hon nita 1a nim trong khoang tir 800 g/mol dén 10000
g/mol, con tét hon nita 1a ndm trong khoang tir 850 g/mol dén 6000 g/mol, va
dic biét tot 1a ndm trong khoang tir 1500 g/mol dén 5000 g/mol. Khi sb duong
lugng nhém chirc cia monome (B 17) c6 mach chinh polysiloxan hitu co nim
trong cac khoang néu trén, thi 4§ tuong thich véi polyme (A) chi giam & mdt
mirc 6 vira phai, va nhd d6 polyme 6n dinh & nhiét d6 trong phong véi mot
mirc gia ting nho vé luc két dinh nhay 4p, va dic tinh gia ting luc két dinh nhay
4p 13 m§ man, khi 1am néng. Néu s§ duong lugng nhém chirc cia monome (B1)
c6 mach chinh polysiloxan hitu co nhé hon 700 g/mol, thi s&€ khéng c6 dugc kha
ning dé boc, va luc két dinh nhay ap c6 thé khong giam & thoi diém bt diu dan.
Nguogc lai, néu s6 duong luong nhém chirc ctia monome c¢6 mach chinh
polysiloxan hitu co bang hodc 16n hon 15000g/mol, thi d6 twong thich véi
polyme (A) giam déng ké, va luc két dinh nhay 4p c6 thé khong giam & thoi
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diém bat diu d4n vao mit dan, hodc dic tinh gia ting luc két dinh nhay 4p, khi

lam néng, c6 th€ bi suy giam.

Trong ban md ta nay, thut ngit "sb duong luong nhém chirc" chi khéi
lugng ctia mach chinh (vi du, polydimetylsiloxan) lién két véi mot nhém chic.
S6 dwong lwong nhém chirc duge tinh theo don vi g/mol thu duge bing cach
quy dbi thanh 1 mol nhém chirc. S§ dwong luwgng nhém chtc cia monome ¢6
mach chinh polysiloxan hitu co dugc tinh toan tir cuong d6 phé 'H-NMR (NMR
proton) thu dugc bang thiét bi do cong hudng tir hat nhdn (NMR) ching han.

Trong phd 'H-NMR, ty 1& giita cuong d6 phd cua H lién két véi silic
trong c4u tric siloxan thong qua C (vi du, H trong Si-(CH;),) va cudng do phd

cua H trong nhém chirc (C-CHj3, SH, hoic C=CH,) dugc tinh toan.

Vi duy, trong truong hop trong d6 ty 1 gifta cudng d6 phd cua H trong
c4u tric siloxan 13 Si-(CHs), va cudng do phd cta H trong nhém chirc 13 C=CH,
duoc tinh toén, thi ty 18 gifta sb lucfng nhém ciu tric siloxan Si-(CH;), va sb
lugng nhém chitc C=CH,, tirc 14 ty 1€ giita Si-(CH3), va C=CH, c6 trong mau do
duoc xc dinh tir ty 16 cudng do phd nay.

Do cong thirc héa hoc cia cdu triic siloxan va cia nhém chirc 1a da biét
trude, nén ty 1¢ (A/B) gitra s6 luong (A) ciu tric siloxan ma mdi ciu triac c6 mot
lién két Si-(CH;), va s6 lwong (B) nhém chiic, tirc 13 ty 18 cAu trac siloxan/nhém
chirc ¢6 trong miu do duogc x4c dinh tir ty 1€ cta sb lugng cAu trac siloxan ¢6

lién két Si-(CHs),, va s6 lugng nhém chirc C=CH,.

Do khéi lugng phan tir ctia mdi cu tric siloxan c6 lién két Si-(CHs), (tic
1a dimetylsiloxan) 13 da biét, nén tri s6 thu dwoc bing cich nhan khéi luong
phan tir néu trén véi ty 1 (A/B) giita sd lugng (A) céu tric siloxan va sb luong
nhém chirc 13 khéi luong cua cdu tric siloxan c6 lién két Si-(CHs), tinh trén mot
nhém chire, tic 14 khéi lugng ctia mach chinh mach chinh, va tri sb thu dugc
béng cach nhan khdi lugng cia mach chinh mach chinh véi sb Avogadro 13 sb

duong luong nhém chirc (g/mol).
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Khi hai hoic nhiéu monome, ma m3i monome cé sb duong lugng nhém

chirc khac nhau va c¢6 mach chinh polysiloxan hitu co, dugc str dung, tri sb trung
“binh cong cia s§ dwong lrong nhém chire ¢ thé duge st dung 1am s dwong
lugng nhém chitc ctia monome. Tirc 13, s6 duong lugng nhém chirc ¢6 thé duge
tinh toén theo cong thirc sau: S6 duwong lurgng nhém chirc ciia hdn hop monome
(g/mol) = (sb duong lugng nhém chirc ctia monome 1 x ham lugng tron clia né
+ 56 duong lugng nhém chirc cia monome 2 x ham lugng tron cia nd +... + sb
duong lwong nhém chirc cia monome n x ham lugng tron cta nd)/(ham luong
trdn cia monome 1 + ham lugng trn ctia monome 2 +... + ham lugng tron cua

monome n)

Luong monome (B1) c6 mach chinh polysiloxan hitu co c¢é sé dwong
lwong nhém chirc nim trong khoang tir 700g/mol dén 15000g/mol 12 ndm trong
khoang tlr 5% khdi lugng dén 50% khdi lugng, tét hon 13 tir 10% khéi luong dén
40% khdi luong, va t6t hon nira 14 tir 15% khéi lwong dén 30% khéi luong, tinh
theo khdi luong cia téng céc thanh phin monome ciia polyme (B). Khi lugng
ndy nhé hon 5% khéi lugng, thi luc két dinh nhay 4p c6 thé khong giam & thoi
diém bat diu dan. Nguoc lai, khi luong nay 16n hon 50% khéi lugng, dic tinh
gia ting luc két dinh nhay 4p, khi 1am néng, c6 thé bi suy giam.

Polyme (B) c6 thé 1a m6t copolyme c¢6 monome khac v6i monome cé
mach chinh polysiloxan hitu co 13 mét hoic nhiéu monome dugc chon tir nhém
bao gdm monome (met)acrylic, monome c6 mach chinh polyoxyalkylen,

monome este cia axit (met)acrylic, va monome dé ddng tring hop.

Vi du vé monome este clia axit (met)acrylic bao gdm: cac Cy. alkyl este
clia axit (met)acrylic, t6t hon 1 Cy_;o alkyl este cta axit (met)acrylic, tot hon nita
13 Cy.¢ alkyl este cua axit (met)acrylic, va dic biét tot 13 C,6 alkyl-este clia axit
(met)acrylic, nhu axit (met)acrylic metyl, axit (met)acrylic etyl, axit (met)acrylic
propyl, axit (met)acrylic isopropyl, axit (met)acrylic butyl, axit (met)acrylic
isobutyl, axit (met)acrylic s-butyl, axit (met)acrylic t-butyl, axit (met)acrylic
pentyl, axit (met)acrylic fsopentyl, axit (met)acrylic hexyl, axit (met)acrylic-2-
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etylhexyl, axit (met)acrylic heptyl, axit (met)acrylic octyl, axit (met)acrylic

isooctyl, axit (met)acrylic nonyl, axit (met)acrylic isononyl, axit (met)acrylic

- dexyl, axit (met)acrylic isodexyl, axit (met)acrylic undexyl, va axit (met)acrylic
dodexyl; cic este ctia axit (met)acrylic ma mdi este ndy c6 nhém hydrocacbon
vong béo, nhu axit (met)acrylic dixyclopentanyl, axit (met)acrylic isobornyl, va
axit (met)acrylic 1-adamantyl; cic aryl este ctia axit (met)acrylic, nhu axit
(met)acrylic phenyl va axit (met)acrylic benzyl; céc este cua axit (met)acrylic c
ngudn gbc tir cac din xuit rugu cia hop chét terpen; cdc monome vinyl chira
nhoém amit, nhu acryloyl morpholin, dimetylacrylamit, dietylacrylamit,
dimetylaminopropylacrylamit, isopropylacrylamit, va hydroxyetyl acrylamit; cac
monome lactam, nhu N-vinylcaprolactam ké ca N-vinyl-2-caprolactam, va cac
nhom tuong tu. Monome este cla axit (met)acrylic ¢6 thé dugc sir dung mét
minh hodc & dang két hop ctia hai hogic nhiéu hop chét nay. Pic biét vu tién néu
- stir dung metyl metacrylat va/hodc butyl metacrylat. Tét hon, néu lugng monome
este cla axif (met)acrylic ndm trong khoang tir 10% khéi lugng dén 95% khéi
lugng, tét hon nita 13 tir 20% khoi lugng dén 90% khbi lugng, va con tét hon nita
13 tir 30% khéi lugng dén 85% khéi luong, tinh theo khdi lwong ciia tong cac

thanh phin monome ctia polyme (B).

Polyme (B) ciing c6 thé duoc tao ra bang cach ddng tring hop mot thanh
phan md_nome khic véi don vi thinh phén este ciia axit (met)acrylic (monome
dé d6ng tring hop) c6 thé tring hop duoc véi este cua axit (met)acrylic. Vi duy,
nhém chitc ¢ kha ning phan tng véi nhém epoxy hogc nhém isoxyanat c6 thé
dwoc dua vao polyme (B). Vi dy v& nhém chic nhu viy bao gdm nhém
hydroxyl, nhém carboxyl, nhém amino, nhom amit va nhém mercapto, va
monome c6 nhém chirc nhur vay cé thé duoc str dung (duge dong tring hop) dé

tao ra polyme (B).

Vi du vé monome khéc cé thé dong trung hop dugc véi este cia axit
(met)acrylic bao gom: cac monome chira nhém carboxyl, nhu axit acrylic, axit

metacrylic, carboxyetyl acrylat, carboxypentyl acrylat, axit itaconic, axit maleic,
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axit fumaric, axit crotonic, va axit isocrotonic; cdc monome axit (met)acrylic
alkoxy alkyl, nhu axit (met)acrylic metoxyetyl, axit (met)acrylic etoxyetyl, axit
(met)acrylic propoxyetyl, axit (met)acrylic butoxyetyl, va axit (met)acrylic
etoxypropyl; mubi, nhu mudi kim loai kiém cia axit (met)acrylic; monome este
cua axit di(met)acrylic cua (poly)oxyalkylen, nhu este cla axit di(met)acrylic
cta etylen glycol, este cia axit di(met)acrylic cua dietylen glycol, este cua axit
di(met)acrylic cua trietylen glycol, este cua axit di(met)acrylic clia polyetylen
glycol, este cua axit di(met)acrylic ctia propylen glycol, este cta axit
di(met)acrylic cta dipropylen glycol, va este cua axit di(met)acrylic ctia
tripropylen glycol; caic monome este cuia axit poly(met)acrylic, nhu
trimétylolpropan este cua axit tri(met)acrylic; cac vinyl este , nhu vinyl axetat va
vinyl propionat; cic hop chit vinyl di duoc halogen ho4, nhu vinyliden clorua
va axit (met)acrylic-2-cloetyl; cac hop chét d& tring hop chira nhém oxazolin,
nhu 2-vinyl-2-oxazolin, 2-vinyl-5-metyl-2-oxazolin, va 2-isopropenyl-2-
oxazolin; cac hop chét dé tring hop chira nhém aziridin, nhu
(met)acryloylaziridin va axit (met)acrylic-2-aziridinyletyl; caAc monome vinyl
chira nhom époxy, nhu alyl glyxidyl ete, axit (met)acrylic glyxidyl ete, va axit
(met)acrylic-2-etyl glyxidyl ete; cac monome vinyl chira nhém h};droxyl, nhu
axit (met)acrylic-2-hydroxyetyl, axit (met)acrylic-2-hydroxypropyl, va cac san
phim cdng giita lacton va axit (met)acrylic-2-hydroxyetyl; c4c monome vinyl
chira flo, nhur alkyl este ciia axit (met)acrylic d4 dugc thé flo; cAc monome chira
nhom axit anhydrit, nhu axit maleic anhydrit va axit itaconic anhydrit; cac
monome hop chit vinyl thom, nhu styren, a-metylstyren, va vinyl toluen; cac
monome vinyl chira halogen dé phan tng, nhu 2-cloetyl vinyl ete va monoclo
vinyl axetat; cdc monome vinyl chira nhom amit, nhu (met)acrylamit, N-
isopropyl(met)acrylamit, N-butyl(met)acrylamit, N,N-dietyl(met)acrylamit,
N,N—dimetyl(met)acrylamit, N-metylol(met)acrylamit, N-etylol(met)acrylamit,
N-metylolpropan(met)acrylamit, N-metoxyetyl(met)acrylamit, N-
butoxymetyl(met)acrylamit, va N-acryloyl morpholin; C4C monome sucxinimit,

nhu N—(met)aicryloYloxy metylen sucxinimit, N-(met)acryloyl-6-oxy
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hexametylen sucxinimit, va N-(met)acryloyl-8-oxy hexametylen sucxinimit;
monome maleimit, nhu N-xyclohexyl maleimit, N-isopropylmaleimit, N-lauryl
maleimit, va N-phenyl maleimit; cic monome itaconimit, nhu N-
metylitaconimit, N-etylitaconimit, N-butylitaconimit, N-octylitaconimit, N-2-
etylhexylitaconimit, N-xyclohexylitaconimit, va N-laurylitaconimit; c4c
monome di vong chira nito, nhu N-vinyl-2-pyrolidon, N-metylvinylpyrolidon,
N-vinylpyridin, N-vinylpiperidon, N-vinylpyrimidin, N-vinylpiperazin, N-
vinylpyrazin, N-vinylpyrol, N-vinylimidazol, N-vinyloxazol, N-(met)acryloyl-2-
pyrolidon, N-(met)acryloylpiperidin, N-(met)acryloylpyrolidin, N-vinyl
morpholin, N-vinyl pyrazol, N-vinyl isoxazol, N-vinyl thiazol, N-vinyl
isothiazol, va N-vinyl pyridazin; cac amit ctia axit N-vinyl carboxylic; céc
monome lactam, nhu N-vinyl caprolactam; cac monome xyanoacrylat, nhur
(met)acrylonitril; cic monome axit (met)acrylic aminoalkyl, nhu axit
(met)acrylic aminoetyl, axit (met)acrylic N,N-dimetylaminoetyl, axit
(met)acrylic N,N-dimetylaminoetyl, va axit (met)acrylic t-butylaminoetyl; cc
monome chira nhdm imit, nhu xyclohexyl maleimit va isopropyl maleimit; c4c
monome chira nhom iszyénat; nhu 2-isoxyanat etyl(met)acrylat; cic monome
vinyl chura silic hitu co, nhu vinyltrimetoxysilan, y- ‘
metacryloxyprophyltrimetoxysilan, alyltrimetoxysilan, trimetoxysilylpropyl
alylamin, 2-metoxyetoxytrimetoxysilan; monome chira nhém hydroxyl, nhu céc
axit (met)acrylic hydroxyalkyl bao gdm axit (met)acrylic hydroxyetyl, axit
(met)acrylic hydroxypropyl, axit (met)acrylic hydroxybutyl, axit (met)acrylic
hydroxyhexyl, axit (met)acrylic hydroxyoctyl, axit (met)acrylic hydroxydexyl,
axit (met)acrylic hydroxylauryl (4-hydroxymetyl xyclohexyl)metyl metacrylat,
va cc hop chit twong tir; c4c monome este cla axit acrylic c6 nguyén tr di
vong, nguyén tir halogen, nguyén tir silic, hodc nguyén tir trong tu, nhur axit
(met)acrylic tetrahydrofurfuryl, (met)acrylat chira nguyén tr flo, va
silicon(met)acrylat; cic monome olefin, nhu izopren, butadien, va isobutylen;
cac monome vinyl ete, nhu metyl vinyl ete va etyl vinyl ete; cc olgﬁn hodc cac

- dien, nhu etylen, butadien, izopren, va isobutylen; cac vinyl ete, nhu vinyl alkyl
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ete; vinyl clorua; va cac hop chat khac, nhu cdc monome mach 16n ¢6 nhém
vinyl ¢6 thé trung hop goc dugc & dau monome ma nhém vinyl d3 duge trung
hop véi no, v.v.. Cac monome nay cé thé dugc tring hop mot minh hodc & dang

két hop clia chiing vdi c4c este cia axit (met)acrylic .

Trong lugng phén tir trung binh khéi ciia polyme (B) nim trong khoang
tir 10000 dén 50000, tét hon 1a tir 12000 dén 50000, t&t hon nira 13 tir 15000 dén
40000, va con tét hon nita 13 tir 20000 dén 40000. Khi trong hrgng phén tir trung
binh khéi ctia polyme (B) ndm trong céc khoang néu trén, thi do tuong thich véi
polyme (A) chi gidm & mot mirc d§ vira phai, va nhd d6 polyme 6n dinh & nhiét
d6 trong phong véi mot mirc gia ting nho vé luc két dinh nhay ap, va dic tinh
gia ting lyc két dinh nhay 4p 13 m§ man, khi 1am néng. Néu trong luong phén tir
tfung binh khdi ctia polyme (B) bang hodc 16n hon 50000, lyc két dinh nhay ap
xuét hién & thoi diém bét dau dan khong giam. Nguoc lai, néu trong lwong phan
tir trung binh khéi cta né nhé hon 10000, thi trong lugng phén tir s& trd nén
thip, va do d6 luc két dinh nhay 4p coa tAm dinh nhay 4p c6 thé s& khong ting
khi 1am noéng.

Trong lugng phén tir trung binh khéi ciia polyme (A) va cia polyme (B)
c6 thé dugc x4c dinh bang phuong phéap sic ky thAm gel (GPC: Gel Permeation
Chromatography) va bang cach chuyén héa polystyren. Cu thé, chung dugc do
theo phuong phap va cac diéu kién dugc mo ta trbng phan vi du thuc hién sing
ché & dudi.

Polyme (B) c6 thé dugc tao ra bing cééh trung hgp monome néu trén
nho sir dung, vi dy, phuong phép tring hgp dung dich, phuong phép tring hop
khdi, phuong phép tring hop nhii tuong, phuong phap tring hop huyén phu,
phuong phap tring hop nhém khut, hoic phuong phép twong tur.

| Pé didu chinh trong lugng phén tir ciia polyme (B), chét chuyén mach
c6 thé dugc sir dung trong qua trinh tring hop. Vi du v& chét chuyén mach duoc
sir dung bao gdm: c4c hop chit c6 nhém mercapto, nhu octylmercaptan,

laurylmercaptan, t-nonyl mercaptan, t-dodexyl mercaptan, mercaptoetanol, va a-
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thioglyxerol; axit thioglycolic, metyl thioglycolat, etyl thioglycolat, propyl

thioglycolat, butyl thioglycolat, t-butyl thioglycolat, 2-etylhexyl thioglycolat,
octyl thioglycolat, isooctyl thioglycolat, dexyl thioglycolat, dodexyl
thioglycolat, va cac este ciia axit thioglycolic bao gdm este clia axit thioglycolic
cua etylen glycol, este cua axit thioglycolic ciia neopentyl glycol, va este cta
axit thioglycolic ctia pentaerytritol; dime o-metylstyren; va cac hop chét twong

tu.

Khéng c6 giéi han cu thé vé luong chit chuyén mach dugc ding, nhung
no6 thudng c6 mat voi lugng nim trong khoang tir 0,05 phan khdi lugng dén 20
phan khéi luong, t&t hon 14 tir 0,1 phin khdi lugng dén 15 phan khdi lugng, va
t6t hon nira 13 tir 0,2 phin khéi luong dén 10 phin khéi lugng, tinh theo 100
phan khéi lugng cia monome. Nho viéc diéu chinh lugng chét chuyén mach
- duoc thém vao, c6 thé thu dugc polyme (met)acrylic (B) c6 trong luong phan tir
dugc wu tién. Chat chuyén mach nay c6 thé dugc sir dung mot minh hodc & dang

két hop ctia hai hodic nhiéu hop chit nay.
Ché pham dinh nhay 4p

Ché phidm dinh nhay 4p c6 cac thanh phan chinh 13 polyme (A) va polyme
(B). Lugng polyme (B) nim trong khoang tir 0,1 phan khéi lugng dén 20 phan
khéi lwong, t6t hon 13 tir 0,3 phén khéi lugng dén 17 phan khdi hegng, tot hon
nita 13 tir 0,4 phin khéi lugng dén 15 phan khdi lugng, va con tét hon nita 13 tir
0,5 phan khéi lugng dén 12 phéan khéi luong, tinh theo 100 phan khéi lwong cta
polyme (A). Khi polyme (B) duoc bd sung vao véi lugng 16n hon 20 phin khéi
lwong, thi lyc két dinh nhay 4p cta 16p dinh nhay 4p duogc tao ra boi ché phdm
dinh nhay 4p theo sang ché s& giam sau khi 1am néng. Nguogc lai, néu luong
polyme (B) dugc bd sung vao véi lugng nhé hon 0,1 phan khéi lugng, thi tac
dung trc ché lyc két dinh nhay 4p, xuat hién khi dugc dén vao mit dén, 12 nho,
va viéc dan héng co thé xay ra, trong 46 viéc dung lai 1a khong thé thuc hién

duoc.

Ché phdm dinh nhay 4p ngoai polyme (A) va polyme (B), cé thé chia
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céc thanh phén tily y 14 cdc chét phu gia khic nhau phd bién trong linh vuc ki

thuat ché phdm dinh nhay 4p. Cac thanh phén tily y dugc dua ra 1am vi du bao
gém nhya dinh, chét lién két ngang, chét xtic tac, chit déo hoa, chit 1am mém,
chét d6n, chét nhudm mau (Chét tao mau, thudc nhudm, hogc céac hop chét tuong
- tyr), chit chdng oxy héa, chit lam bang, chit 1am dn dinh, chit khir tring, chét
chéng tinh dién, va cac hop chit twong ty. Cac chit phu gia ndy ma thuong da

biét va phd bién c6 thé duoc sir dung theo cac phuong phap thong thuong.

Pé diéu chinh luc cd két cua 16p dinh nhay 4ap duge md ta & dudi, chit
lién két ngang khéac véi cdc monome néu trén ciing c6 thé dugc st dung. Cac
chét lién két ngang théng thuong c6 thé dugc sir dung 1am chét lién két ngang
theo sang ché, va vi du vé ching bao gdm, vi du, chat lién két ngang epoxy, chit
-~ lién két ﬁgang isoxyanat, cht lién két ngang silic, chit lién két ngang oxazolin,
chét lién két ngang aziridin, chit lién két ngang silan, chit lién két ngang
melamin d3 ete hoa bang alkyl, chét lién két ngang chelat kim loai, va cc hop
chit twong tu. Pic biét, chét lién két ngang isoxyanat, chét lién két ngang epoxy,
va chit lién két ngang chelat kim loai c6 thé duogc vu tién st dung. Céc hop chét
nay co thé dugc sir dung mdt minh hodc & dang két hop cua hai hoac nhiéu hop

chét nay.

Vi du cu thé vé chét lién két ngang isoxyanat bao gdm: tolylen
diisoxyanat, hexametylen diisoxyanat, isophoron diisoxyaﬁat, xylylen
~ diisoxyanat, xylylen diisoxyanat d3 dugc hydro héa, diphenylmetan diisoxyanat,
diphenylmetan diisoxyanat da dugc hydro hoéa, tetrametylxylylen diisoxyanat,
naphtalen diisoxyanat, triphenylmetane triisoxyanat, polymetylen polyphenyl
isoxyanat, va cac san phdm cdng clia chiing véi cic ruou polyhydric, nhu
trimetylolpropan. Theo cach khac, hop chét cé it nhdt mot nhém isoxyanat va
mot hodc nhiéu lién két khong no trong mdt phan tir, dic biét 13 2-isoxyanat
etyl(met)acrylat, v.v., cling c6 thé dugc sir dung 1am chét lién két ngang
isoxyanat. Cac hop chét nay c6 thé dugc sir dung mot minh hoic & dang két hop

ctia hai hoic nhiéu hop chét nay.
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Vi du vé chét lién két ngang epoxy bao gdm, bisphenol A, nhya epoxy

loai epiclohydrin, etylenglyxidylete, polyetylen glycol diglyxidyl ete, glyxerin
diglyxidyl ete, glyxerin triglyxidyl ete, 1,6-hexandiol glyxidyl ete,
trimetylolpropan triglyxidyl ete, diglyxidyl anilin, diamin glyxidyl amin,
N,N,N',N'-tetraglyxidyl-m-xylylendiamin, 1,3-bis(N,N-diglyxidyl aminometyl)
xyclohexan, va cac hop chit twong tw. Cac hop chét nay c6 thé dugc st dung
mot minh hozc & dang két hop ciia hai hoic nhiéu hop chét nay.

Vi du vé hop chit chelat kim loai bao gdm thanh phén kim loai 13 nhom,
sit, thiéc, titan, niken, va kim loai tuong tyr; va thanh phén chelat 13 axetylen,
metyl axetoaxetat, etyl lactat, va cac hgp chét tuong tu. Cac hop chit ndy c6 thé

dugce str dung mot minh hodc & dang két hop ciia hai hodc nhiéu hop chét nay.

T6t hon, néu chét lién két ngang cé mit véi luong nam trong khoang tir
0,01 phin khdi luong dén 15 phin khéi lugng, va tdt hon nita 13 ¢6 mit véi
Tugng nam trong khoang tir 0,5 phan khéi lwong dén 10 phin khédi lwong, tinh
theo 100 phan khéi lugng ctia polyme (A). Khi lugng nay nhé hon 0,01 phén
khdi luong, thi luc cd két ctia ché phadm dinh nhay 4p c6 thé s& thip, va do d6 d5
bén bam dinh c6 thé bi suy giam. Nguoc lai, khi lrgng nay 16n hon 15 phan khéi
lwong, thi luc cb két ciia ché phim dinh nhay ap s€ cao va kha ndng chay cua no
c6 thé bi suy giam, va mirc d6 gia tang luc két dinh nhay 4p, xuét hién khi 1am

néng cé thé bi suy giam.

Ché phim dinh nhay 4p theo sang ché c6 thé con chua chit xuc tac tao
lién két ngang dé xuc tién mot cach hidu qua phéan tng tao lién két ngang bt ky
trong s cac phan tmg néu trén. Trong sd céc chit xuc tac tao lién két ngang,
chat xiic tac thiéc (cu thé 13, dioctyl thiéc dilaurat) ching han c6 thé dugc wu tién
sir dung. Khong c6 gi6i han cu thé v& lugng chét xic tic tao lién két ngang (vi
dy, chit xtic tic thiéc nhr dioctyl thiéc dilaurat) dugc dung, nhung lwong duogc
dung nay c6 thé 13, vi du, nim trong khoang tir 0,0001 phin khéi luong dén 1
phan khéi lugng, tinh theo 100 phin khéi lrong cta polyme (A).

Khéng c6 gidi han cu theé vé nhya dinh, va vi du vé né bao gom, vi duy,
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nhya thong, nhya dinh terpen, nhya dinh phenol, nhya dinh hydrocacbon, nhya

dinh keton, nhya dinh polyamit, nhya dinh epoxy, nhya dinh dan hdi, va cic hop
chét tuong tur.

Vi du vé nhya thong bao gém, vi du: nhya thong chua dugc cai bién
(nhya thong thd), nhu gdm nhya thong, nhya gd théng, va diu nhira thong mach
dai; nhya théng d3 duoc cai bién duoc tao ra bﬁng cach cai bién cac nhya chua
duoc cai bién bang phan tmg tring hop, phan tmg dj ly, va phan tng hydro hoéa,
v.v.., (nhya thong dd dugc tring hop, nhya thong d3 dugc lam bn dinh, nhyua
thong da dugc di ly, nhya thong dd dugce hoan toan hydro hoan toan, nhya thong
- da duoc hydro héa khong hoan toan, va nhya thong da dugc cai bién hoa hoc
khac, v.v..); va cac din xuit nhua thong khac nhau. Vi du vé& cac din xuét nhya
thong bao gdm, vi du: nhua thong phenol dugc tao ra bdi viee bd sung phenol
vao nhuya thong (nhya théng chwa duoc cai bién, nhua thong da duoc cai bién,
va cac din xuét nhya thong khac nhau, v.v..) cing vé6i chit xuc téc axit truée khi
tring hop nhiét; nhya thong este, nhu cac hop chit nhya thong este (nhua thong
este chua dugc cai bién) duoc tao ra béi viée este hda nhya thong chua dugc cai
bién bing céc rugu, va cac hop chit nhya thong este da dugc cai bién (nhu nhua
thong este di dugc tring hop, nhua thong este d3 duoc 1am bn dinh, nhua thong
este dd duoc di ly, nhya thong este dd dugc hydro hoa hoan toan, va nhya thong
este dd dugc hydro hdéa khong hoe‘m toan) dugc tao ra boi viéc este hda nhua
thong d duoc cai bién (nhu nhya théng da dugc trung hop, nhya thong 43 dugc
lam ém dinh, nhya thong 43 dugc di ly, nhya thong da dugc hydro hoa hoan toan,
va nhya thong da dugc hydro hoa khong hoan toan) bang céc ruou; nhwa thong
d3 duoc cai bién béng axit béo chua no dugce tao ra béi viée cai bién nhya thong
chua duge cai bién hodc nhua d3 dugc cai bién (nhya thong da dugc trung hop,
nhura thong d3 duoc 1am 6n dinh, nhya thong dd duogc di ly, nhya thong da duoc
hydro héa hoan toan, va nhya thong da dugc hydro héa khong hoan toan, v.v..)
bang axit béo chua no; nhya thong este d3 dugc cai bién bing axit béo chua no
duoc tao ra béi viée cai bién nhya thong este béng axit béo chua no; nhya thong

ruou duoc tao ra b%mg cach tién hanh qua trinh khir cdc nhom carboxyl trong
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nhya thong chua dugc cai bién, nhua thong da duoc cai bién (nhya thong da
dugc trung hop, nhya thong d3 dugc lam dn dinh, nhya théng da duoc dj ly,
nhya thong d3 dugc hydro hda hoan toan, va nhya thong d3 dugc hydro hoa
khong hoan toan, v.v.), nhya thong da dugc cai bién bﬁng axit béo chua no, hodc
nhya thong este dd dugc cai bién axit béo chua no; cac mubi kim loai ctia nhya
thong (ddc biét 13, nhya thong este), nhu nhya thong chua dugce cai bién, nhua
thong da dugc cai bién, va cic din xuit nhya thong khac nhau; va cic nhya

tuong tu.

Vi du v& nhya dinh terpen bao gdm, vi du: nhya terpen, nhu polyme o-
pinen, polyme B-pinen, va polyme dipenten; nhya terpen da dugc cai bién duoc
' tao ra bdi viée cai bién (cai bién phenol, cii bién nhan thom, cai bién bang cach
hydro hoa, va cai bién hydrocacbon, v.v.) nhua terpen nay (vi dy, nhua terpen

phenol, nhya terpen d3 dugc cai bién bang styren, nhya terpen d3 dugc cai bién

| - nhén thom, va nhya terpen da dugc hydro hoa, v.v.); va tuong tu.

Vi du vé& nhwra dinh phenol bao gdm, vi du: cic san phdm ngung tu ctia
cac phenol khac nhau (vi dy, phenol, m-cresol, 3,5-xylenol, p-alkylphenol, va
resorxinol, v.v.) va formaldehyt (vi dy, nhua alkylphenol va nhya
xyleneformaldehyt, v.v.); resol dugc tao ra boi viéc tién hanh phan vng cong
phenol va the formaldehyt cting véi chit xtic tac kiém; novolac dugce tao ra béi
viéc tién hanh phéan (mg ngu’ng tu phenol va formaldehyt ciing véi chat xic tac

axit; va cac hop chét tuong tu.

Vi du vé nhya dinh hydrocacbon (nhua dinh diu mé) bao gdm, vi du:
nhya hydrocacbon béo [cac polyme cta hydrocacbon béo, nhu cac Cys olefin va
cac dien (cac olefin nhu buten-1, isobutylen, va penten-1; va cac dien nhu
butadien, 1,3-pentadien, va izopren)]; nhya hydrocacbon vong béo (nhya
hydrocacbon vong béo dugc tao ra boi viéc vong héa/dime héa "phan cit dau
mod C4" hoac "pﬁﬁn cat ddu mo C5" trude khi tién hanh qua trinh tring hop; cac
polyme ciia cac hop chét dien vong (xyclopentadien, dixyclopentadien, etyliden

norbornen, va dipenten, v.v.) hodc cac hop chit da duoc hydro héa ciia chiing; va
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nhya hydrocacbon vong béo dugc tao ra bdi viée hydro hda vong thom nhya
hydrocacbon thom néu & dudi va nhya diu moé thom va béo); nhya hydrocacbon
thom [cac polyme cia hydrocacbon thom chita nhém Cs 5y vinyl (styren, vinyl
toluen, a-metylstyren, inden, va metylinden, v.v.)]; nhua diu mé thom va béo
(copolyme styren-olefin, v.v.); cdc nhya ddu mé béo va vong béo; nhya
hydrocacbon d3 dugc hydro hda; nhya cumaron; nhya cumaron inden; va tuong

tur.

Vi du v& san phim c6 bén trén thi truong cta nhua thong este di duoc
~ tring hop bao gém céc san phdm cé nhan hiéu "PENSEL D-125", "PENSEL D-
135", "PENSEL D-160", "PENSEL KK", va "PENSEL C", v.v..., clia hing
- ARAKAWA CHEMICAL INDUSTRIES, LTD., nhung khong chi giéi han & cac

sdn pham nay.

Vi du v& san phdm c6 ban trén thi trudng ctia nhua terpen phenol cé thé
dugc wu tién st dung bao gém cac san phim c6 nhan hiéu "YS Polystar S-145"
"YS Polystar G-125", "YS Polystar N125", "YS Polystar U-115", cta héng
YASUHARA CHEMICAL CO., LTD.; cing v6i cic san phdm c6 nhin hiéu
TAMANOL 803L" va "TAMANOL 901", cua haing ARAKAWA CHEMICAL
 INDUSTRIES, LTD.; san phdm cé nhén hiéu "SUMILITE RESIN PR-12603"
ciia hang SUMITOMO BAKELITE CO., LTD.; va c4c san phim tuong tu,
nhung khong chi gii han & cac san phim néy.
L6p dinh nhay 4p va tim dinh nhay 4p

CAu trac cua tdm dinh nhay 4p c6 16p dinh nhay ap chira ché phdm dinh

nhay 4p c6 thanh phin néu trén duoc mo ta dudi day.

L&p dinh nhay 4p theo sang ché c6 thé 13 16p ma trong d6 ché phim dinh
nhay ap da dugc dong rin. Cu thé 13, 16p dinh nhay &p nay c6 thé dugc tao ra boi
viéc dua ché phim dinh nhay 4p 1én than d& thich hop (vi du, phét hogc phi) va
sau d6 thuc hién xtr 1y déng rin mot cach thich hop. Khi hai hoic nhiéu qua
trinh xir ly dong rin (1am kho, tao lién két ngang, tring hop, v.v..) duoc thuc

hién, thi cac qu4 trinh xtt Iy ndy c6 thé thuc hién ddng thoi hodc theo nhidu giai
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doan. Trong truong hop ché phim dinh nhay 4p sir dung polyme khéng hoan

chinh (xi 16 polyme acrylic), thi phan tmg d6ng tring hop cubi cing thudng
dugc thuc hién 1am coéng doan xir 1y déng rén (polyme khong hoan chinh dugc
tién hanh phan tmg ddng tring hop tiép dé tao ra polyme hoan chinh). Vi dy, khi
ché phdm dinh nhay 4p c6 thé déng rin quang hoc duoc sir dung, thi viéc chiéu
xé} anh sang dugc thuc hién. Viéc xir 1y déng rin, nhu tao lién két ngang, 1am
kho, hoic tuong tu, 14 c6 thé dugc thuc hién, néu cin. Vi dy, khi ché phdm dinh
nhay ap dugc dong rin quang hoc cin dugc 1am khé, tot hon néu thuc hién viée
déng ran bang 4nh sang sau khi 1am kho. Trong trudng hop ché phdm dinh nhay
ap st dung polyme hoan chinh, vi¢c xir ly, nhu lam kho6 (1am kho bing céach gia
nhiét) hodc tao lién két ngang, thuong dugc thuc hién lam cdng doan xir Iy dong

ran, néu can.

'Viéc phét hoic phit ché phém dinh nhay 4p c6 thé dugc thyc hién bing
cach sir dung may phu thong thudng, vi dy, nhu may phi cén in 1dm, may phu
can ngugc, may phu can lan-cham, may phd can nhung, may phu thanh gat, may
pht dao gat, hoic may phu phun. Theo cich khéc, 16p dinh nhay 4p niy c6 thé
dugc tao ra béi viée tao truc tiép ché phim dinh nhay 4p 1én than d, hoic 16p
dinh nhay 4p da dwoc tao ra trén 16p 16t d& béc c6 thé dugc chuyén 1én than .

Pugc mong muén 12 ham luong cia thanh phin khong tan trong dung
moi cia 16p dinh nhay 4p ndm trong khoang tir 20,0% khéi lwong dén 99,0%
khéi lugng, va tot hon 13 tir 30,0% khéi luong dén 90,0% khdi luong. Khi ham
luong ciia thanh phan khéng tan trong dung méi ndy nhd hon 20,0% khéi lugng,
thi Iyc cb két s& khong thoa dang, va d6 bén bam dinh c6 thé bi suy giam;
Nguogc lai, khi hdm lugng ctia thanh phan khong tan trong dung méi ndy 16n hon
99,0% khbi lugng, thi Iuyc ¢b két trd nén qua 16n, va mirc 46 gia tang luc két dinh
nhay 4p, xuét hién khi 1am néng, c6 thé 1a khong théa dang. Phuong phép tinh

toan ham lugng ctia thanh phan khong tan trong dung méi s& dwoc mé ta & dudi.

Khéng c6 giéi han cu thé vé do day cua 16p dinh nhay ap, va, vi dy,
thuong 1 nim trong khoang tir 3pm dén 200um, va tét hon 14 tir Sum dén 150y

-29-



19859
m, nhd @6 cho phép dat dugc d6 bam dinh t6t. Khi do day cia 16p dinh nhay ap

nho hon 3um, thi mic gia ting luc két dinh nhay 4p, xuit hién khi 1am néng, c6
thé bi suy giam; Nguoc lai, khi 4§ day ctia nd 16n hon 200um, thi tac dung vc

ché lyc két dinh nhay 4p xuét hién ngay sau khi dan, c6'thé 1 khong thoa dang.

Fig.1 13 hinh v& mit cit tim dinh nhay 4p 10 theo mdt phuong 4n cua
sang ché. T4m dinh nhay 4p 10 dwoc minh hoa trong Fig. 1 bao gbm than d& 12
va 16p dinh nhay 4p 14 dugc dat mong trén mot mét cia 16p nén 12 va dugc 1am
tir ché phim dinh nhay 4p. Trong tm dinh nhay 4p 10, mot 16p dinh nhay 4p
dugc tao ra c¢b dinh trén it nhit mot bé mit cia than d& 12, tic 1a khong c6 su
tach 16p cua 16p dinh nhay 4p 14 ra khoi 16p nén 12. . Thuét ngit “t4m dinh nhay
4p” dugc dung trong ban md ta dé chi ddi twong 13 bang dinh nhay 4p, mang
dinh nhay 4p, nhén dinh nhay 4p, va cic san phdm tuong tw. TAm dinh nhay ap
ndy c6 thé tdm duogc cit hoic duc 15 thanh hinh dang thich hop tiy theo muc
dich str dung n6. L6p dinh nhay ép nay khong chi gi¢i han & 16p dugce tao ra lién
tuc, ma c6 thé 1a 16p dinh nhay 4p duoc tao ra theo miu hinh déu hoic ngiu

nhién, nhu miu hinh dang chim hoic mAu hinh dang dai ching han.

Vi du vé than d& (16p nén) néu trén bao gdm, vi du: mang déo, nhu mang
polyolefin bao gdm polyetylen, polypropylen, poly-1-buten, poly-4-metyl-1-
penten, copolyme etylen propylen, copolyme etylen 1-buten, copolyme etylen
viﬁyl axetat, copolyme etylen etyl acrylat, va copolyme rugu etylen vinyl, mang
polyeste bao gdm polyetylen terephtalat, polyetylen naphtalat, va polybutylen
terephtalat, mang polyacrylat, mang polystyren, mang polyamit bao gdm nylon
6, nylon 6,6, va polyamit thom chua hoan chinh, mang polyvinylclorua, mang
polyvinyliden clorua, va mang polycarbonat; 16p nén x6p, nhu bot xp
polyuretan, va bot xdp polyetylen; gidy, nhu gidy tha cong, gidy kép, va gidy
Nhat; vai, nhu vai bong va vai s¢i cit dan; vai khong dét, nhu vai khong dét
polyeste va vai khong dét vinylon; gidy kim loai, nhur gidy nhom va gidy ddng;
va san phém tuong tu, chuing c6 thé duge chon mét cach thich hop va duoc st

dung tiy theo muc dich str dung cuia bang dinh nhay ép.
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Than d5 ciing c6 thé dugc tién hanh xir 1y, néu cin, dé xir Iy chéng déng
bam va tich khudn nhr sit dung chét trg tich khudn, nhu chit tro tach khuan
silic, cht trg tich khuan flo, chét tro tich khuan alkyl mach dai, hodc chét trg
tach khuan axit amit béo, hodc bt silic oxit; va xir Iy dé dinh, nhu xtr Iy bﬁng
axit, xtr 1y bang kiém, xir 1y bang 16p 16t, xtr Iy dién hoa, xit Iy bing plasma, xtt
ly béng tia cuc tim, hoﬁc xu ly tuong tu. P9 day cua than d& cé thé dugc chon
mot cach thich hop tity theo muyc dich sir dung, nhung néi chung nim trong
khoang tir Spm dén 200um (théng thudng nim trong khoang tir 10pm dén 100w

m).

Théan d& ciing c6 thé dugc tién hanh xir 1y, néu cin, dé xir 1y chdng déng
bém va tach khuon nhd st dung chit tro tich khudn, nhu chit tro tich khuin
silic, chit tro tach khuan flo, chét tro tach khuan alkyl mach dai, hodc chét trg
tach khuén axit amit béo, hodc bét silic oxit; xir Iy dé dinh, nhu xtr ly b?lng axit,
xir Iy bang kiém, xir Iy bang 16p 16t, xir Iy dién hoéa, xir ly bing plasma, xtr ly
~ bang tia cyc tim, hodc xir Iy twong ty; va d& xir 1y khir tinh dién, nhu kiéu phu,

kiéu ngio tron, kiéu ling phu hoi, hodc xir Iy tuong ty.

Theo mot phuong 4n cta sang ché, néu cén, 16p 16t d& béc c6 thé dugce
dan vao bé mit cia 16p dinh nhay 4p trong tAm dinh nhay ap dé bao vé bé mit
dinh nhay ap.

Gidy hoic mang déo c6 thé dugc sir dung 1am nguyén liéu d& tao ra 16p

- 16t dé béc, nhung méng déo duoc uu tién sir dung do né c6 do nhin bé mit my
man. Khéng 66 gi6i han cu thé vé mang déo, mién 13 mang nay c6 kha ning bao
vé 16p dinh nhay 4p, va vi du vé mang nay bao gdm: mang polyetylen, mang
polypropylen, mang polybuten, mang polybutadien, mang polymetylpenten,
mang polyvinylclorua, mang copolyme vinylclorua, mang polyetylen
terephtalat, mang polybutylen terephtalat, mang polyuretan, mang copolyme

etylen-vinylaxetat, va cic mang tuong tu.

Do day cta 16p 16t d& boéc thuong nim trong khoang tir 5pm dén 200um,
va tdt hon 13 nim trong khoang tir 10pm dén 100pm. Khi d6 diy ndm trong
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khoang nay, 16p 16t c6 kha ning dé dan vao va boc ra khéi 16p dinh nhay 4p 1a

m§ min, va vi vdy n6 dugc uu tién. Lép 16t d& béc néu trén c6 thé dugc tién
hanh xir 1y, néu can, dé xir 1y chdng d6éng bam va tach khuén nhd st dung chit
trg tdch khuén, nhu chit trg tach khuan silic, chit trg tach khuan flo, chét trg
tach khuan alkyl mach dai, hodic chét trg tich khuan axit amit béo, hodc bot silic
oxit; va dé xir ly khtr tinh dién, nhu nhu kiéu phu, kiéu ngao tron, kiéu ling pha
hoi, hodc xtr ly tuong tu.

Trong tim dinh nhay 4p theo sang ché, luc két dinh nhay 4p xuét hién
ngay sau khi tAm nay dugc dan vao mit dan 13 nho va viéc dung lai 1a kha thi, va.
hon nita Iyc két dinh nhay 4p nay khong gia ting nhiéu theo thoi gian & nhiét 46
trong phong. Do d6, ngay ca khi d3 & trang thai ma tdm dinh nhay ap da duoc
dan vao mit dan trong mdt khoang thovi gian kéo dai nhét dinh (vi dy, vai phat
t6i vai ngdy), thi viéc ding lai vin kha thi. Tic 13, tAim dinh nhay 4p theo sang
ché co thé dé dang khong chi cho phép thuc hién viéc d4n lai ngay sau khi dugc
d4n vao mit dan, ma con cho phép thuc hién viéc dan lai cho muc dich kiém tra,
hodc myc dich twong ty, sau khi d4 & trang thdi ma n6 da dugc dén vao méit dén
trong mot khoang thoi gian dai. Do d6, tim dinh nhay 4p theo sang ché c6 thé
dugc 4p dung cho cac muc dich sir dung va cac cong doan khac nhau trong dé
cac khoang thoi gian dé nguyén & trang thai d3 dugce dan vao mit dan 14 khac
nhau. Hon thé, tim dinh nhay 4p ndy c6 thé duoc dan lai sau mot khoang thoi

gian dai, va nh¢d d6 nang suat c6 theé dugc cai thién.

Hon thé nita, tim dinh nhay ap theo sang ché c6 thé c6 lyc két dinh nhay
4p gia ting vai 1an t6i vai chyc 1in khi dwoc 1am néng, mic du lyc két dinh nhay
ap nay 1a nhd trong mot khoang thdi gian dai & trang thai nhiét d6 trong phong

(vi du 23°C, d6 4m tuong d6i RH 50%) truéc khi 1am néng, va do d6 tAm nay cb
d3 tinh 12 ¢6 d6 bén bam dinh cao. Mot bang rdn nhiét thong thudng doi hoi phai
1am néng & nhiét 9 nim trong khoang tir 50 dén 200°C trong thdi gian khoang
30 gidy t6i 5 gid. Trong khi d6, nhiét d6 1am nong tAm dinh nhay 4p theo sing
ché 13 nhé hon 150°C, t6t hon 13 100°C hoic thip hon, va tdt hon nita 13 80°C
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thip hon ching han. Khoang thdi gian 1am néng né 13 duéi 1 gid, 5t hon 1a 30
phtit hodc ngén hon, t6t hon nita 13 10 phat hodc ngan hon, va con tét hon nira 13

5 phut hozic ngén hon ching han.

Luc két dinh nhay 4p cia tim dinh nhay 4p, xuét hién ngay sau khi dugc
dan (sau 30 phut & nhiét d¢ trong phong), c6 thé dugc danh gia bing thir nghiém
luc két dinh nhay 4p boéc 180° trong dé tAm ndy dugc béc véi tbe dd kéo 300
mm/phit va véi géc bée 180°. Luc két dinh nhay 4p cia tim ndy xuét hién theo
thoi gian hogc sau khi 1am néng ciing c6 thé dugc danh gia bang thir nghiém lyc
- két dinh nhay a'lp boc 180° dugce thyc hién trong cling mot diéu kién. Thir nghiém
luc két dinh nhay 4p boc 180° duge thuc hién theo phuong phép va trong cic

di€u kién dugc mo ta trong phan vi du thuc hién sang ché & dudi.

Lyc két dinh nhay 4p cta tim dinh nhay 4p theo sdng ché 1a nho téi
chimg myc ma viéc dung lai 1a kha thi, trong mot khoang thoi gian dai tinh tir
thoi diém bit ddu dén, va vi vy tim ndy c6 thé cat giit duoc trong mot khoang
thoi gian dai. Mit khéc, tim ndy dwoc dan chit vao mit dan nhd viéc 1am nong
& mot thoi diém mong mubn, va vi vy trong phuong phap san xuit thiét bi dién
tir bao gdm budc dan tAm dinh nhay &p vao mit dan, d6 linh dong thao tic tim
dinh nhay 4p 14 cao. TAm ndy c6 thé dugc wru tién sir dung 1am phan két ndi cho
céc chi tiét ctia cc thiét bi di dong va cac thiét bi dién va dién tir khac, v.v.; hodc
1am phan két ndi cho cac chi tiét khéc‘nhal.l trong xe 6 td va thiét bi dién gia
dung, v.v., ngoai cac l’mg' dung quang hoc trong d6 mang quang hoc duoc sir
dung trong c4c thiét bj hién thi hinh anh, nhu man hinh tinh thé 16ng, man hinh
plasma, va man hinh dién quang EL hitu co dugc dan vao. Theo cach khac, tim
dinh nhay 4p theo sang ché c6 thé sir dung mang quang hoc néu trén 1am than
do.

' Vi du thye hién sang ché

Sang ché s& duoc mé ta chi tiét hon thong qua cac vi du duéi day, tuy
nhién cic vi du ndy chi nhim muc dich minh hoa sang ché chir khong gidi han

pham vi ctia sang ché theo cach bét ky.
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Diéu ché polyme (met)acrylic 1 (2EHA/AA = 95/5) 1am thanh phén (A)

95 phan khéi lugng 2-etylhexyl acrylat (2EHA), 5 phin khédi lugng axit
acrylic (AA), va 200 phin khdi luong etyl axetat 1am dung méi trung hop dugc
nap véb binh cu 4 ¢b ¢6 trang bi canh khue"ly, nhiét ké, dudng 6ng nap khi nito,
va b0 lam ngudi. Sau khi chiing dugc khudy trong méi truong nito & 60°C trong
2 gid, 0,2 phan khéi lugng azobisisobutyronitril duge nap vao dé 1am chit khoi
mao tring hop nhiét dé phan tmg véi ching & 60°C trong 6 gid. Trong lugng
phén tir trung binh khéi ciia polyme d3 tao ra 13 1100000.

Diéu ché polyme (met)acrylic 2 (2ZEHA/AA = 94/6) 1am thanh phén (A)

94 phan khéi lugng 2-etylhexyl acrylat (2EHA), 6 phin khéi lugng axit
acrylic (AA), 0,05 phan khéi lugng chit khoi mao quang trung hop (nhén hiéu
san phém: IRGACURE 184, cia hing BASF), va 0,05 phan khéi luong chét
khoi mao quang tring hop (nhén hiéu sin phim: IRGACURE 651, cia hing
BASF) dugc nap vao binh cau 4 cd. Polyme khéng hoan chinh (xi 1o polyme
acrylic) c6 mirc d6 tring hop khoang 8% khéi 1u’§mg dugce tao ra bang cach phoi
hdn hop nay dudi cic tia cuc tim trong méi trudng nito dé quang tring hop

khong hoan toan.

Piéu ché polyme (met)acrylic 3 (2EHA/BA/AA/4HBA = 30/67/3/0,05) lam
thanh phén (A))

29 phan khdi lugng 2-etylhexyl acrylat (2EHA), 68 phin khéi lugng butyl
acrylat (BA), 3 phan khéi lugng axit acrylic (AA), 0,05 phin khéi lugng 4-
hydroxy butyl acrylat, va 150 phan khéi luong toluen 1am dung moi trung hop,
duoc nap vao binh ciu 4 cb c6 trang bi canh khudy, nhiét ké, duong dng nap khi
nito, va by 1am ngudi. Sau khi ching duge khudy trong méi trudng nito & 60°C
trong 2 gi0, 0,1 phé‘m khdi lugng azobisisobutyronitril dugc nap vao dé 1am chét
khoi mao tring hop nhiét dé phan mg véi ching & 60°C trong 6 gio. Trong
lwong phén tr trung binh khdi ctia polyme d tao ra 1a 450000.
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Diéu ché polyme (met)acrylic 4 2EHA/HEA = 96/4) 1am thanh phén (A)

96 phan khéi lugng 2-etylhexyl acrylat (2EHA), 4 phin khéi luong
hydroxyetyl acrylat (HEA), va 150 phan khéi luong etyl axetat lam dung moi
tring hop duoc nap vao binh ciu 4 cb c6 trang bi canh khudy, nhiét ké, duong
dng nap khi nito, va bd 1am ngudi. Sau khi chiing duoc khudy trong méi trudng
nito & 60°C trong 2 gid, 0,2 phin khéi lugng azobisisobutyronitril dugc nap vao
dé 1am chét khoi mao tring hop nhiét dé phan tmg véi ching & 60°C trong 6
gid. Trong lugng phan tir trung binh khéi ciia polyme di tao ra 13 550000.

Diéu ché polyme (met)acrylic 1 (MMA/BMA/2 EHMA/X-22-174ASX/KF-2012
= 40/20/20/8,7/11,3) 1am thanh phén (B)

100 phan khéi lugng toluen, 40 phan khéi lugng metyl (met)acrylat
(MMA), 20 phén khdi lugng butyl (met)acrylat (BMA), 20 phan khéi lugng 2-
etylhexyl (met)acrylat (2-EHMA), 8,7 phan khéi lugng monome (met)acrylat co
mach chinh polysiloxan hitu co c¢6 s6 duong luong nhém chirc 900g/mol (nhén
hiéu san phém: X-22-174ASX, cta hing Shin-Etsu Chemical Co., Ltd.), 11,3
phan khéi lvong monome (met)acrylat c6 mach chinh polysiloxan hitu co c6 s6
duong luong nhém chirc 4600g/mol (nhin hiéu san phim: KF-2012, ciia hing
Shin-Etsu Chemical Co., Ltd.), va 0,51 phin khdi lugng metyl thioglycolat lam
chét chuyén mach dugc nap vao binh ciu 4 cd co trang bi canh khuéy, nhiét ké,
dudng dng nap khi nito, bd 1am ngudi, va phdu nho giot. Hn hop nay dugc
khudy trong mdi trudng nito & 70°C trong 1 gid, va sau d6, 0,2 phin khdi lrong
azobisisobutyronitril 1am chit khoi mao tring hop nhiét dugc nap vao dé cho
hdn hop niy phéan tmg & 70°C trong 2 gid, va tiép d6 0,1 phan khéi luong
azobisisobutyronitril dugc nap vao dé 1am chit khoi mao tring hop nhiét, sao
cho sau d6 ching dugc phan Ung véi nhau & 80°C trong5 gid. Trong lugng phan

tir trung binh khéi ctia polyme (met)acrylic 1 d3 tao ra 1a 20000.

Polyme (met)acrylic 1am thanh phan (B) khac
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M3i polyme (met)acrylic 2 va 3 duogc tao ra theo cing cich nhu cho

polyme (met)acrylic 1, chi khac 13 thanh phin monome, loai dung méi, va phin

khéi lugng cia chit chuyén mach dugc bd sung nhu duge liét ké trong bang 1.

Bang 1
" Thanh phin Ty 18 dong tring | S6 duong | Mw
hop luong nhém
chure
Polyme " MMA/BMA/2EHMA/ 40/20/20/8,7/ 2990  |22000
(met)acrylic 1 | X22-174ASX/KF-2012 11,3
Polyme MM A/BM A2EHM 40/20/20/20 4600 36000
~(met)acrylic 2 A/KF-2012
Polyme MMA/BMA/X22- 40/40/8,7/11,3 2990 21000
(met)acrylic 3 174ASX/KF-2012

Cac cﬁﬁ viét tit duoc néu trong Bang 1 14 nhu sau.
- MMA: Metyl metacrylat, Tg 105°C

- BMA: Butyl metacrylat, Tg 20°C

- 2EHMA: 2-etylhexyl metacrylat, Tg -10°C

- X-22-174ASX: Monome metacrylat c6 mach chinh polysiloxan hitu co, sd
duong lugng nhém chire béng 900g/mol, cua hing Shin-Etsu Chemical Co., Ltd.

- KF-2012: Monome metacrylat ¢ mach chinh polysiloxan hitu co, s6 duong

Tugng nhém chire bang 600 g/mol, ciia hing Shin-Etsu Chemical Co., Ltd.
Do trong lugng phén tir

Trong luong phén tir trung binh khdi ctia polyme dugc do bing sir dung
thiét bi sic ky thdm gel GPC (HLG-8220GPC, ctiia hing TOSOH CORP.). Cac
~ diéu kién do 13 nhu & dudi va trong luong phéan tir dwoc xac dinh bang cach quy

dbi theo chudn polystyren.
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- Nong 6 mau: 0,2% khéi hrong (dung dich tetrahydrofuran (THF))

- Thé tich tiém mAu: 10pl

- Dung méi rtra gidi: THF
- Tbc d6 d(‘)ng:‘O,6mL/‘ph1’1t
- Nhiét 6 do: 40°C

-Cot:

+ Cot mau: cot guard TSK SuperHZ-H (mdt cot) + TSKgel SuperHZM-H
~ (hai c6t)

+ C6t tham chiéu: TSKgel SuperH-RC (mot cot)

+ B do: Khiic xa ké vi sai (RI)

Vidul
Diéu ché ché phim dinh nhay ap
Sau khi 7 phén khdi lugng polyme (met)acrylic 1 néu trén va 3 phin khdi
lugng CORONATE L lam chét lién két ngang dugc bd sung vao 100 phan khéi
lugng polyme (met)acrylic 1 néu trén, chung dugc tron déu dé tao ra ché pham
dinh nhay ap (1).
'San xuét tim dinh nhay 4p
Ché phdm dinh nhay 4p (1) néu trén dugc phi 1én trén bé miat da x 1y d&
boc clia mang polyeste (nhin hi€u san phdm: Diafoil MRF, ctia hing Mitsubishi
Plastics Inc.), va dugc gia nhiét & 110°C trong 2 phut dé tao ra 16p dinh nhay éap
c6 d0 day 20pm. Sau d6, mang polyetylen terephtalat c6 d§ day 25um duge dan
vao bé mit ctia 16p dinh nhay 4p nay, nhd d6 tao ra tAm dinh nhay 4p.
Cacvidu2td15va 7, cac vi du so sanh tir 1 t6i 3
M3bi tAim dinh nhay 4p thu duoc & cac vi du 2-5, va 7 dugc san xuit theo

cach giéng nhu & Vi du 1 bang cach didu ché ché pham dinh nhay 4p theo céch
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gidng nhu & Vi du 1, chi khac 1a 100 phan khéi Iuvgng ciia polyme (A) néu trong

bang 2, polyme (B) néu trong bang 1, nhya dinh, va chat lién két ngang, néu
trong bang 2, dugc sir dung véi ty 1¢ tron néu trong bang 2. Mdi tim dinh nhay
ap thu dugc & cac vi dy so sanh tir 1 t6i 3 duge san xuét theo cach gibng nhu &
vi du 1 bang cach diéu ché ché phim dinh nhay 4p theo c4ch gidng nhu & vi du
1, chi khéc 1a polyme (A) dugc liét ké trong bang 2 dugc sir dung.

Vidu6
San xuét 16p dinh nhay 4p

Sau khi 5 phan khéi lwong polyme (met)acrylic 2 va 0,1 phan khéi lwong
TMPTA dugc bd sung vao 100 phan khéi luong polyme (met)acrylic 2, ching
dugc tron déu dé thu duoc ché phim dinh nhay ap.

San xut tAm dinh nhay 4p

Lép phit ¢6 d6 day cudi 50um duge tao ra bing cach pht ché phim dinh
nhay 4p trén mot bé mit clia mang polyeste c6 do day 38um (nhdn hiéu san
phim: Diafoil MRF, cia hing Mitsubishi Plastics Inc.), c6 bé mit da duoc tién
_ hanh xir Iy d& béc bang silicon. Sau d6, bé méf ctia ché phdm dinh nhay 4p da
duge phu duoc trim bing mot mit coa mang polyeste cd d§ day 38um (nhin
hiéu san phdm: Diafoil MRE, cua hing Mitsubishi Plastics Inc.), c6 bé mit da
duoc tién hanh xir Iy d& béc bang silicon, sao cho mdt bé mit cia mang nim sat
v6i 16p dugce phit. Nher d6, oxy dugce loai bo ra khéi 16p phu cua ché phim dinh
nhay ap (16p dinh hhay 4p). Lop phu d3 tao ra nhu vay dugc chiéu tia cuc tim
v6i @0 roi SmW/em® (do bang thiét bi TOPCON UVR-T1 c6 d nhay ti da &
khoang 350nm) trong 360 gidy nhd st dung dén chiéu hoa hoc (ciia hing
TOSHIBA CORPORATION) dé dugc tring hop, nhd d6 cho phép tao ra tdm
dinh nhay 4p. Sau d6, mang polyeste trén mot mit dugc boc, va mang
polyetylen terephtalat c6 do day 25um dugc dan vao, nhd d6 tao ra tim dinh
nhay ép. '
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Bang 2
Polyme (A) Polyme (B) Nhyra dinh Chitlignkétngang | Phin
gel
100 Phénkhéi Loai Phén Loai Phin Loai Phin | (%)
huong Kkhéi Kkhéi Kkhéi
hwong luong lwong
Vidu1l | 2EHA/AA=9 Polyme 7 - - |CORONATEL| 3 | 399
5/5 (mef)acrylic 1
Vidu2 | 2EHA/AA=9 Polyme 5 |PENSELDI25| 20 |CORONATEL| 2 [ 243
5/5 (mefacrylic 1
Vidy3 | 2EHA/AA=9 |  Polyme 5 - - |CORONATEL| 1 | 406
5/5 (meflacrylic 3
Vidu4 | 2EHA/AA=9 Polyme 5 | TAMANOL | 20 [CORONATEL| 1 | 310 |
5/5 (meflacrylic2 803L
Vidu5 | 2EHA/AA=9 Polyme 5 | PENSEL [10/10|CORONATEL| 3 | 377
5/5 (mef)acrytic 1 DI125/YS
Polystar
Vidu6 | 2EHA/AA=9 Polyme 5 - - TMPTA 01 | 799
4/6 (metacrylic2
Vidu 7| 2EHABA/A Polyme 10 [PENSELDI25| 30 [CORONATEL| 3 | 337
AAHBA=306 |  (mefhacrylic 1
73005
Viduso| 2EHA/HEA= - - - - |CORONATEL| 3 | 950
sénh 1 96/4 '
Viduso| 2EHA/BA/A | - - - - - |CORONATEL| 3 | 320
séinh2 |A4HBA=30/6
13/0,05
Viduso | 2EHA/AA=9 - - - - |CORONATEL| 1 | 402
sénh3 5/5

Do ham lugng cua thanh phéri khong hoa tan trong dung moi

Ham lugng cta thanh phan khong hoa tan trong dung mdi (phan gel)
dugc tinh toan theo c4ch sau: sau khi 0,1g ché phim dinh nhay ap duoc 14y miu

va can chinh x4c (khdi hrgng trudc khi nhing), ché phim da duoc 14y miu duoc
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nhing vao khoang 50mL etyl axetat & nhiét d trong phong (ndm trong khoang

tir 20°C dén 25°C) trong 1 tudn; thanh phin khong hoa tan trong dung moi (etyl
axetat) duogc tach ra dé 1am kho & nhiét do 130°C trong 2 gidy, sau d6 can (khdi
lugng sau khi nhing va 1am khd); va ham luong duogc tinh toan bing cach sir
dung phuong trinh d tinh ton “ham lugng ciia thanh phin khong hoa tan trong
~ dung mdi (% khéi lugng) = (khdi lwong sau khi nhing va 1am kho)/(khdi lugng
true khi nhiing) x 100”. Két qua do ham luong cia thanh phin khong hoa tan

trong dung méi duoc thé hién trong Bang 2.
Phuong phap thir nghiém
Béc véi lyc khong ddi

M3u thir nghiém duoc sir dung duogc tao ra bang cach cit mdi tAm dinh
nhay ap cua céac vi du tuong ing va céc vi du so sanh vaéi kich thude réng 10mm
x dai 60mm. TAm ABS c6 d6 day 2,0 mm (nhén hiéu san phim: ABS-N-WN)
dugc 1am sach bang rugu isopropylic dugc chuin bi. L6p 16t d& béc (mang
polyeste) trén mit con lai cia tAm dinh nhay 4p duoc béc, va bé mit dinh nhay
4p ctia né dugc dan vio tim ABS bang cach lin qua lai mot 14n bing con lin
2kg. 4

Sau dé, viéc xir 1y nhiét duoc thuc hién & 80°C trong 5 phit va sau d6 dé

‘trong mdi truong 23°C x d6 4m tuong d6i RH 50% trong 30 phit, va sau d6 tai
trong khéng d6i (150 g) duoc tac dong vao mot diu ciia tAim dinh nhay ap 10.

Bit dAu boc dai miu véi luc kéo khong ddi voi goc boc 90°. Gia dinh ring dai

mAau véi dd dai ban du 10mm, do khoang thoi gian cho dén khi béc mau véi do

dai con lai 50mm. Viéc do dugc thuc hién trong méi truong 23°C x d6 tim

tubﬁg d6i 50%. Theo sang ché, truong hop trong d6 tai trong khéng giam trong 3

gi®r tinh tir thoi diém bit dau do dwoc danh gia 1a tbt (O), trong khi trudng hop

trong d6 tai trong gidm dugc danh gia 12 kém, NG (Not Good) (x). Céac két qua

do cua thir nghiém béc véi luc khéng d6i duge thé hién trong bang 3.
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Thr nghiém lyc két dinh nhay ap véi goc boc 180°

Mau thir nghiém duge sir dung dugc tao ra bing cach cit mdi tm dinh
nhay 4p cia céc vi du twong Ung va cic vi du so sanh vé6i bé rong 20mm. Ngoai
ra, mot tim ABS c¢6 dd day 2,0 mm, dugc lam sach b%mg ruou isopropylic, va
tAm SUS (tm 430 BA) duogc lam sach bﬁng toluen dugc chudn bi. Sau do, 16p
16t d& boc (mang polyeste) trén mit con lai cia tAm dinh nhay 4p dugc boc, va
bé m3t dinh nhay 4p ctia tm duoc dan vio mdi tAim ABSe va tAim SUS (430 BA

plate) bang cach lin qua lai bing con lin 2kg.

Sau khi tdm dinh nhay 4p dugc dan vao tim ABS hodc tdm SUS (t4m 430
BA), d¢ yén trong méi trudng 23°C trong 30 phut (diéu kién ban diu). Ngoai
ra, sau khi tdm dinh nhay 4p dugc d4n vao tAim ABS hojc tAim SUS (430 BA
plate), né dugc dé trong moi trudng 23°C trong 24 gid. Ngoai ra, sau khi tim
~ dinh nhay 4p dugc dan vao tAm ABS hoic tim SUS (430 BA plate), tién hanh xir
| ly nhiét 6V80°C trong 5 phut, va sau d6 né dugc dé trong mdi truomg 23°C trong
30 phut (sau khi 1am néng). Sau 24 gi¢ va sau khi 1am néng, diu con lai ciia mdi
thm dinh nhay 4p & diéu kién ban diu dugc béc véi toe do kéo 300 mm/phut va
v6i géc boc 180°, va luc két dinh nhay 4p (luc can) (don vi: N/20mm) véi mét

dan, xuat hién tai thoi diém nay dugc do.

Trong tim ABS, trudng hop trong d6 luc két dinh nhay ap, xuit hién &
~ diéu kién ban dAu, béng hodc nho hon 1,0, sau 24 gi¢ b%mg hoac nhé hon 2,5, va
sau khi 1am néng bang hoic 16n hon 6,5 s& dugc danh gia 1a tdt (O); trong khi
Iyc két dinh nhay 4p, xuét hién & didu kién ban dau, 16n hon 1,0, sau 24 gid 16n
hon 2,5, va sau khi lam néng & 80°C trong 5 phut 12 nhé hon 6,5 s& dugc danh
gi4 1a NG (x). Trong tdm SUS (t4m 430 BA), truong hop trong d6 lyc két dinh
nhay 4p xuét hién & diéu kién ban dAu, bing hodc nho hon 1,5, sau 24 gid bing
hodc nhé hon 3,5, va sau khi 1am néng & 80°C trong 5 phut 13 hodc 16n hon 6,0
s& dugc danh gié 13 t6t (O); trong khi luc két dinh nhay 4p, xuit hién & didu kién
ban dau, 16n hon 1,5, sau 24 gi0 16n hon 3,5, va sau khi 1am néng nhé hon 6,0 s&

duoc danh gid 1a NG (x). Cic két qua do luc két dinh nhay 4p véi goc béc 180°
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dugc thé hién trong bang 3.

Danh gi4 kha ning diing lai ctia tim dinh nhay 4p

Miu thir nghiém dugc st dung duoc tao ra bing cach cit mdi tAm dinh
nhay 4p cta cac vi du trong ting va cac vi du so sanh véi kich thude rdng 20mm
x dai 50mm. Lép 16t dé béc (mang polyeste) dugc boc ra ra khoi mit con lai cua
tAm dinh nhay 4p, va bé mat dinh nhay 4p cta né duge dén vao tAm thuy tinh c6
d6 day 1,0mm, d3 1am sach bing ruou isopropyl, lin qua lai mot 14n bang con
lin 2kg. Sau d6, n6 dugc dé trong moi truong 23°C x dd 4m tuwong d6i RH 50%
trong 24 gid, va sau d6 danh gi4 liéu kha ning c6 thé boc duoc tAim dinh nhay ap
ndy hay khong. Trudng hop trong d6 dé& dang béc ra duoc tim nay thi s& dugc
danh gia 13 t6t (0), va trudng hop trong d6 khé c6 thé béc ra duge tAm nay va
mit dén bi ph4 huy thi s& dugc dénh gid 1a NG (x). Cic két qua danh gia kha

ning dung lai duoc thé hién trong bang 3.

Pé do mo dun dan hdi cit duoc md ta & dudi cho cic tAm dinh nhay ap
theo céc vi du trir vi du 6, miu thir nghiém duogc tao ra bﬁng cach phu chit dinh
nhay 4p 1én mang polyeste va sau d6 dan mang polyeste ndy vao 16p dinh nhay
ap. Trong vi du 6, tim dinh nhay 4p tru6c khi dan polyetylen terephtalat duoc st
dung.

Po m6 dun dan hoi cat

M6 dun dan hdi cit dugc xac dinh bing phuong phép do d6 nhét dong.
| Thén dang 16p (16p dinh nhay ap dang 16p) c6 d6 day khoang 1,5mm duoc tao ra
bing céch tao 16p cho cac tAm dinh nhay 4p dé ding 1am miu do. M6 dun dan
hdi cit dugc tinh toan biang cach do miu do bing thiét bi do d6 nhét dan hdi
dong (tén thiét bi: "ARES", cta hing TA Instruments, Inc.) trong cac diéu kién
trong d6 tin s6 13 1Hz, tbc d6 gia nhiét 1a 5°C/phut trong khoang nhiét d6 tir -20
t6i 100°C. Cac két qua do mo dun dan hdi cit ctia cac tAm dinh nhay 4p theo
cac vi du tuong mg va vi du so sanh, dugc do & 23°C trude khi va sau khi 1am

néng & 80°C trong 5 phut, dugc thé hién trong bang 3.
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Bang 3

Luckétdinhnhay 4p vao | Luckét dinh nhay 4p vao| Kha| Bécvéitii | Modundinhdicit | Mix

ABS SUS (430BA)CN20 |ning{trong khong] ciia chét dinh nhay 4p &
(N20mm) mm) dingd d6i | trudevasaukhilim ey
lai ndng & 80°Ctrong 5
phit, G[Pal 23°C | i
Sau30 | Sau 80°C|Pén| Sau | Sau | 80°C|Dén| Sau|Khoa| Pén| Tgekhi| Sau |GG
phité [24gidy x 5 |hgidl 30 [24go) x5 |hgidl 24 |ngholhgidl Bmnéng| s | 1
23°C | & |phut- phitd] & |phit- £i0 0] (mm) @G1) néng -
23°Clsau30)  [23°C|23°Clsau30  [23°C
. (€2)
phit § phiit O}
23°C 23°C

VD1 | 002 [008|690| O [003]{006(875[ O ! O | 45| O |90E+4|91E+M| 10

VD2 | 062 | 185(1L15{ O [ 031|061 (11,60 O | O | 28 | O | LLEHO5| LIE+05| 1,0

{ VD3 | 010 |030{10,10 O |004(010{698| O | O | 838 | O | 7TAE+04 | 86E+4| 12

VD41 013 (021920 O [0,10]013|1040{ O | O | 50 | O | 88E+4 LIE+05| 13

VD5 | 068 | 1801173 O |020(040(980| O | O | 25| O | 12E+05| 13E+05| 1,1

VD6 | 084 [224]|781| O.[120|304({625( O | O [370]| O |93E+4|93E+4| 10

VD7 | 040 [232(1020{ O [ 040(240(927| O | O [170| O | 12E+05 | 14E+05| 1.1

VDSS1f 027 |029(013| X |015(016]|015| X | O | Pha | X | 23E+05| 23E+05| 10

VDSS2 10,12 {11,32(13,00( X [10,16/1132(11,00| X | X | 93 | O | LOEH05 | 1,6E+05| 1,5

VDSS3| 808 |844]|925| X | 808(800|750| X | X | Pha | X | 69E+04| 1,IE+05| 15
hiy

Nhu dugc thé hién trong bang 3, tit ca cac mo dun dan hdi cit cua cac 16p

dinh nhay 4p cta céc vi du tuong Ung, trude khi va sdu khi 1am néng & 80°C
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trong 5 phit, d&u nim trong khoang tir 7,4x10* dén 1,4 x10°Pa. Mitc do thay ddi

mo dun dan hdi cit trudc va sau khi 1am néng o0& 80°C trong 5 phit 14 tir 1,0

t6i 1,3 1an.

T6t hon, néu md dun dan hdi cit & 23°C va sau khi 1am néng & 80°C
trong 5 phut cta 16p dinh nhay 4p néu trén, dugce do duéi dang ham ciia g suét
cit & tan sb 1Hz béi phép do d6 dan hdi nhét dong nim trong khoang tir 1,0x10*
dén 1,0x10° Pa, tdt hon nita 1a nim trong khoang tir 2,0x10* dén 6,0x10° Pa, va
con tot hon nira 13 ndm trong khoang tir 5,0x10* dén 3,0x10°Pa. Tét hon, néu
mirc ¢6 thay d6i mo dun dan hdi cit tru6c va sau khi 1am néng & 80°C trong 5
phut 14 2,0 14n hodc it hon, tbt hon nita 13 nim trong khoang tir 1,0 dén 2,0 14n,
va con tét hon nita 13 nim trong khoéng tir 1,0 dén 1,8 lan, dic biét tot 1a ndm
trong khoang tir 1,0 ¢én 1,5 14n, va tt nhit 14 nim trong khoang tir 1,0 dén 1,3
l3n. Nho d6, ngay ca khi tim dinh nhay 4p dugc ddn vao mot bé mit nhdm, vin
kc"c’) thé dat dugc d9 dinh nhay ap mong mubn. Hon thé, ngay ca khi lyuc két dinh
" nhay 4p cta 16p dinh nhay 4p dugc ting bing cich gia nhiét, thi 16p dinh nhay
4p ndy van khong tré nén qua cimg, va do d6 do bén chiu va dap kidu roi mong

muodn cé thé dat duoc.

Piéu c6 thé tin chic 1a tAim dinh nhay 4p theo sang ché c6 cac dic tinh
néu trén vi cac ly do sau ddy. Mach chinh polydimetylsiloxan cua polyme
(met)acrylic (B) cdu thanh bé mat chuﬁg dinh kém véi mat dan & thoi didm bt
dau d4n, n6 1am giam lyc két dinh nhay ap ban dau. Diéﬁ c6 thé tin chéc 13 Iuc
két dinh nhay 4p ting déan 1én theo thoi gian khi mach polydimetylsiloxan cta
polyme (met)acrylic ndy (B) rdi khéi bé mit chung. Piéu c6 thé tin chic 1a khi
1am néng, mach polydimetylsiloxan khi dugc tiép nhan ning lugng tir bén ngoai
s& linh dong hon, va dich chuyén ra khéi bé mit chung, lyc két dinh nhay ap
ting dan 1én. Hon thé, do viéc polyme (met)acrylic (B) c6 tinh tuwong thich tt
voi polyme (A) vi c6 mach chinh (met)acrylic, nén polyme (B) s& khong 1am

bén (khong chuyén sang) mit d4n sau khi dugc béc.

Hon thé nita, tim dinh nhay 4p theo sang ché c6 thé dugc san xuit bang
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cach st dung polyme acrylic cé tinh axit kém. Trong truong hop nay, c6 thé thu

dugc tdm dinh nhay &p trong d6 cac khuyét tat (su an mon kim loai, v.v..) do
monome axit gay ra 1a it. :

Trong tdm dinh nhay 4p theo sang ché, luc két dinh nhay 4p tét c6 thé
dugc tao ra bang cach 1am néng n6 & nhiét do tuong ddi khoang 80°C va trong
mét khoéng thoi gian ngén (vai phit), nhu dugc md ta & trén. Hon thé, trong tAm
dinh nhay 4p theo sang ché, mé dun dan hdi cit cua 16p dinh nhay ap trude va
sau lam néng s& kh6ng thay d6i nhiu, va do d6 ngay ca khi bd ra tim dinh nhay
ap da dan vao mit dan, thi sy pha hity 16p dinh nhay 4p ma né c6 thé 1a do viéc
boc ndy it c6 kha ning xay ra va do bén chiu va dép kidu roi duogc cai thién.

Sang ché khong chi gi6i han & cac phuong 4n néu trén, va cac cai bién
khac nhau, nhu céc cai bién thiét ké lién quan dén céac phuong 4n néu trén dua
trén c4c kién thirc da biét trong linh vyc k§ thudt ndy, va mot phuong 4n cai bién
nhu viy ciing ndm trong pham vi cia sang ché.

Céc s0 chi dén trén hinh v&

10:  tAm dinh nhay 4p

12:  16p nén

14:  16p dinh nhay ap

Kha ning 4p dung c6ng nghiép

Sang ché dé cap dén tAm dinh nhay 4p c6 kha nang 4p dung trong cong
nghiép.
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YEU CAU BAO HQ

1. TAm dinh nhay ap (10), trong d6 tAm dinh nhay 4p bao gdm:
16p nén (12) ; va
16p dinh nhay 4p (14) duge dit méng trén it nhit mot mit cia nén (12),
trong do:
16p dinh nhay 4p chira polyme (met)acrylic c¢é trong lwong phén tir trung
binh khéi nim trong khoang tir 10000 dén 50000, va trong d6:
luc két dinh nhay 4p, xuét hién sau 30 phut tinh tir thoi didm 16p dinh
nhay 4p ndy dugc dan vao mot tAm nhua acryloniril butadien styren (ABS), 1a
1,0N/20mm hodc nho hon, va trong d6:
lyc két dinh nhay 4p, xuét hién sau 24 gid tinh tir thyi diém 16p dinh nhay
ap nay dugc dan vao tAm ABS, 1 2,5N/20mm hodc nhé hon, va trong do:
lyc két dinh nhay 4p, xuét hién sau 30 phut & 23°C tinh tir thoi diém 16p
“dinh nhay 4p nay duoc dan vio tAm ABS va sau ‘dc’) dugc lam néng & 80°C trong
5 phut, 1a 6,5N/20mm hodc 16n hon, va trong d6:
polyme (met)acrylic nay chira don vi monome 1a monome c6 mach chinh

polysiloxan hifu co, va trong d6:

monome c6 mach chinh polysiloxan hitu co 1a monome chira nhém
polysiloxan hitu co c6 so duong lugng nhém chitc nam trong khoang tir

1500g/mol dén 5000g/mol, ¢ cong thirc chung (1) hodc (2) sau:

il
CH>=C (R®-COO-CH2m-Si {O — Sli —CHs
3

1)
CHs
CHs |' CHs CHs
CH=C (R3)~COO—CmH2m—SIi O—-—Sli O—-Sli—R“ (25
CHs CHs n CHs3
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trong cac cong thic (1) va (2) nay, R’ 13 hydro hodc metyl, R* 13 metyl hodc

nhém hitu co héa tri mot, va m va n 1 s6 nguyén bang 0 hoic 16n hon.
2. TAm dinh nhay 4p theo diém 1, trong d6 16p dinh nhay 4p chira:

100 phan khdi lugng polyme c¢6 nhiét d chuyén hoéa thity tinh thdp hon 0°
C;va

0,1 t&i 20 phan khéi lwong polyme (met)acrylic.

3. TAm dinh nhay 4p theo diém 1 hoic 2, trong d6 16p dinh nhay 4p nay con

chtra chit lién két ngang.
4. T4m dinh nhay 4p theo diém bt ky trong s6 c4c diém tir 1 t6i 3, trong d6:

mirc d thay d6i mé dun dan hdi cit cia 16p dinh nhay &p trudc va sau khi
1am néng & 80°C trong 5 phut 13 2,0 14n hoic nho hon.

5. TAm dinh nhay 4p theo diém bét k¥ trong s6 cac diém tix 1 t6i 4, trong do:

mtrc d thay d6i mé dun dan hdi cit cta 16p dinh nhay &p trudc va sau khi

1am néng & 80°C trong 5 phut ndm trong khoang tir 1,0 dén 1,3 14n.
6. TAm dinh nhay 4p theo diém 2, trong do:

polyme c6 nhiét d6 chuyén hoa thity tinh thdp hon 0°C 1a polyme chira
don vi monome 1a alkyl este cuia axit (met)acrylic c6 nhém C;,y alkyl mach

thing hozic mach nhanh véi lugng 50% khéi luong hodc 16n hon.
7. TAm dinh nhay 4p theo diém 2, trong d6:

polyme c6 nhiét 9 chuyén héa thity tinh thip hon 0°C 13 polyme chira
chira don vi monome 13 alkyl este cia axit (met)acrylic ¢6 nhém Cg o alkyl

mach thing hoic mach nhéanh véi lugng 50% khéi lugng hoac 16n hon.
8. TAm dinh nhay 4p theo diém bét ky trong s6 cac diém tir 1 t6i 7, trong do:

trong lugng phan tir trung binh khdi cua polyme (met)acrylic nim trong
khoang tir 15000 dén 40000.

9. TAm dinh nhay 4p theo diém bét ky trong s6 cic diém tir 1 t6i 8, trong do:
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polyme (met)acrylic 14 copolyme ctia monome c¢6 mach chinh polysiloxan

hifu co va monome este cia axit (met)acrylic.
10. TAm dinh nhay 4p theo diém 9, trong dé:

monome este cia axit (met)acrylic cdu thanh polyme (met)acrylic 14 Cy.

alkyl este cua axit (met)acrylic.
11. TAm dinh nhay 4p theo diém 9 hoic 10, trong do:

lugng monome este ciia axit (met)acrylic ndm trong khoang tir 10% khéi
lugng dén 95% khéi lugng tinh theo khdi hrgng cia toan bd céc thanh phén

monome c4u thanh polyme (met)acrylic.
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