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(54) TAM DINH NHAY AP

(57) Sang ché dé xuat tam dinh nhay ap (10) bao gom: dé (12); va 16p dinh nhay ap (14)
duoc dat mong trén it nhat mot mat cua dé, tAm dinh nhay ap (10) duogc tao hinh sao cho
luc dinh nhay 4p N1, xuét hién sau khi 16p dinh nhay 4p (14) duoc dan vao tdm thép khong
gi (18) (tAm thép 430 BA) va dé & nhiét 6 23°C trong 10 gidy, 1a bang 1,0 [N/20mm] hoic
nho hon; lyc dinh nhay 4p N2, xuét hién sau khi 16p dinh nhay 4p (14) duoc dan va héa gia
& nhiét 46 80°C trong 5 phut, 1a bang 3,0 [N/20mm] hoic 16n hon; va ty 1¢ N2/N1 bang 5,0
hoc 16n hon, trong d6 16p dinh nhay ap (14) chita polyme (A) c6 nhiét d6 chuyén pha thay
tinh nhé hon 0°C; va polyme (A) 1a polyme acrylic; va 16p dinh nhay ap (14) chtra polyme
(B) chita cac don vi monome c6 sd duong luong nhom chitc nam trong khoang tir
1000g/mol dén nho hon 15000g/mol va c6 mach chinh polysiloxan hitu co.
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Linh vire k§ thuit dwoc dé cip
'Séang ché dé cap dén tAm dinh nhay éap.
Tinh trang k§ thuit ciia sing ché

TAm dinh nhay 4p ma c6 luc dinh nhay 4p 16n tir khi bat diu dén 13 da biét.
Khi mét dan (vi du mat déan 1am b?lng vat li¢u gion) dugce c¢b dinh br?mg cach st dung
t4m dinh nhay 4p, thi tim dinh nhay 4p c6 luc dinh nhay 4p di dé cb dinh mit dan
nay duge chon. Miat khac, dudi goc do vé hinh dang thdm my va do dinh két thi
khoéng mong mubn ¢6 cac bot khi bj 13n khi tAm dinh nhay 4p duoc dén vao mit dan,
do d6 ¢6 thé cin dén lai tAim dinh nhay 4p nay. Tuy nhién, khi tdm dinh nhay &p c6
lgc dinh nhay ép cao, s& kho dan lai.

Do do, cac k¥ thuét dé loai bo cac bot khi nhu trén da duogc dé xuét. Vi du,
£ai liéu patent 1 dé cap dén k¥ thuat, trong d6 dang bé mat 15i-16m duge tac ra trong
b& mit lién két cta chét dinh nhay ép bai 16p 16t duoc dap ndi. Trong trudmg hop
nay, ngay ca khi bot khi bj 1n & gitra tdm dinh nhay 4p va mit dn khi ching duge
déan v&i nhau, khi ¢6 thé thoat ra nhdr cac rinh trén bé mit cua tAm dinh nhay &p nay,

do d6 co6 thé d& dang loai bo bot khi ma khéng cn dan lai tim dinh nhay ap nay.

Tuy nhién, tim dinh nhay ap néu trén can c6 do d2y nhat dinh dé tao ra céc
ranh. Ngoai ra, khi tdm dinh nhay ap nay dugc dan hd vao mat dén, thi bé mit dinh
két trd nén nhd do céc ranh nay, do d6 cé thé thuc hi¢n dé dang céc cong viéc, nhu

viéc dan lai hodc didu chinh vi tri, nhung khong thé thu duoc lue dinh dy du.

Mt khac, khi tAim dinh nhay 4p ¢6 luc dinh nhay 4p 16n tir khi bit dau dan
duge sir dung, thi kho béc tAm dinh nhay 4p nay ra khoi mit dén ngay ca khi ¢
géng dan lai tim dinh nhay 4p nay do bi 1an bot khi hodc d4n 1énh vi tri. Khi mit
dan lam béng vat li€u gion, vat li€u gion nay co thé bi hu hai néu cb géng boc manh
tAm dinh nhay ap nay khoi vat liéu gion ndy. Do d6, khi bot khi bi 14n & giita mit
d4n 1am bang v4t lidu gion va tAm dinh nhay 4p ndy dugce dan véi nhau, thi khé loai

b bot khi.

Tai li€u vién dan
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Tai liéu patent 1: Coéng bd don yéu ciu cip patent Nhat Ban s 2006-299283.
Ban chit k§ thuit ciia sang ché

Sang ché da duogc thyc hién dua trén cdc vin dé nady, va myc dich cta sang
che 1a dé cap dén tam dinh nhay ap, trong do6 luc dinh nhay é&p can d¢ cd dinh mat
dan dugc tao ra va bot khi c¢6 thé xuét hién & gifta tdm dinh nhay 4p nay va mit dan

duoc loai bo.

bé gidi quyet cac van de bat cip néu trén, sang ché dé cdp den céc phuong

an cu thé sau:
1. TAm dinh nhay 4p (10) bao gdm:
dé (12); va

16p dinh nhay 4p (14) dugc dét mong trén it nhdt mot mat cia dé, thm dinh
nhay 4p (10) dugc tao hinh sao cho lyc dinh nhay ap N1, xuit hién sau khi 16p dinh
nhay 4p (14) dugce dan vao tAm thép khong gi (18) (tAm thép 430 BA) va dé & nhiét
d6 23°C trong 10 gidy, 1a béng 1,0 [N/20mm] ho#c nho hon; lyc dinh nhay ap N2,
xuét hién sau khi 16p dinh nhay 4p (14) dugc dén va héa gia & nhiét d6 80°C trong 5
phat, 1a bﬁng 3,0 [N/20mm] hodc 16n hon; va ty 1€ N2/N1 béng 5,0 hodc 16n hon,
trong do

16p dinh nhay 4p (14) chita polyme (A) c6 nhiét ¢ chuyén pha thity tinh nho
hon 0°C; va

polyme (A) 1a polyme acrylic; va

16p dinh nhay 4p (14) chtra polyme (B) chira cac don vi monome c6 sb
dwong luong nhém chire nam trong khoang tir 1000g/mol dén nhé hon 15000g/mol
va c6 mach chinh polysiloxan hitu co.

2. TAm dinh nhay 4p theo phwong 4n 1, trong d6 médun dan hdi & nhiét do
23°C cua 16p dinh nhay 4p (14), duoc do trong diéu kién bién dang truot & tan sd
bang 1Hz bang phuong phap do d6 nhét dan hdi dong, bang 1 x 10° Pa hodc nhé
hon. ' |

3. T4m dinh nhay 4p theo phuong 4n 1 hodc 2, trong d6 chidu day cua dé
(12) nim trong khoang tir 1ym dén 100pm.
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4. TAm dinh nhay 4p theo phuong 4n bét ky trong s6 cac phuong 4n tir 1 dén
3, trong d6 tong chiéu day cta tim dinh nhay 4p (10) nim trong khoang tir 3pm dén
500pum.

5. TAm dinh nhay 4p theo phwong 4n bét k¥ trong sb cac phuong 4n tir 1 dén
4, trong d6 polyme (B) chira thanh phan monome 13 monome c6 nhiét do chuyén

pha thity tinh bang 40°C hozc cao hon.

6. TAm dinh nhay 4p theo phuong 4n 5, trong d6 ham lugng ctia monome ¢6
nhiét 6 chuyén pha thay tinh bang 40°C hodc cao hon nim trong khoang tir 10%
dén 80% khéi lugng, tinh theo tdng khéi luong ciia céc thanh phin monome cla
polyme (B).

7. TAm dinh nhay 4p theo phirong 4n bét ky trong s6 cac phuong 4n tir 1 dén
6, trong d6 monome c6 mach chinh polysiioxan hitu co 1a mdt hodc nhiéu monome

dugc chon tir nhém bao gdm monome ¢6 cong thire (1) hodc (2):

CHS,
CH,=C RH-COO-C I ,,,-SiH O — .';Si —CH;| ()
CH; s
CH; CH; CH;
CHZ'= C (RS)-COO-CmHZm-;ISi o— :%i 00— :Si— R (2)
CH; CH; n CH;

trong d6 R? 12 hydro hodc metyl, R* 13 metyl hoic nhém hiru co héa tri mot,

va m va n 1a s6 nguyén bang 0 hoac 16n hon.

8. TAm dinh nhay ap theo phurong 4n bét ky trong s6 cac phuong 4n tir 1 dén
7, trong d6

16p dinh nhay &p (14) chira
100 phan khéi lrgng polyme (A); va
0,1 dén 20 phan khéi lugng polyme (B).

Theo sang ché, luc dinh nhay ép can dé c¢b dinh mit dan c6 thé dugc tao ra

va bot khi xuét hién & gifra tim dinh nhay 4p va mit d4n c6 thé dugc loai bo.
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M0 ta van tit cac hinh vé

Fig.1 13 hinh v& thé hién tdm dinh nhay &p theo sang ché; va

Fig.2 12 hinh v& thé hién phuong phap thir nghiém d& d4nh gia kha ning giai
phong bot khi.
M0 ta chi tiét sang ché

Theo mot phuong 4n, sang ché dé cip dén ché phim dinh nhay 4p chira
polyme F(A) va polyme (B).

CAc thanh phan ctia ché pham dinh nhay 4p nay dugc mo ta chi tiét dudi day.
Polyme (A)

Polyme (A) 14 polyme c6 nhiét do chuyén pha thily tinh nho hon 0°C. Khong
c¢6 gi6i han cu thé vé polyme (A) mién 1 polyme nay c6 nhiét d6 chuyén pha thiy
tinh nhé hon 0°C, va nhiéu polyme thudng dugc sir dung 1am chit dinh nhay ap,
nhu polyme acrylic, polyme cao su, polyme silicon, polyme polyuretan, va polyme
polyeste, co thé dugc st dung lam polyme (A). Pic biét, khi polyme (B) 1a polyme
(mét)acrylic, t5t hon néu polyme (A) 1a polyme acrylic, 1a d& twong thich véi

polyme (met)acrylic (B) va ¢ d6 trong sudt cao.

Nhiét d6 chuyén pha thiy tinh (Tg) ctia polyme (A) 1a nho hon 0°C, t6t hon
néu nho hon -10°C, va t&t hon nita néu nhé hon -40°C, t6t nhit bing -80°C hoic
cao hon. Khi nhiét 46 chuyén pha thiy tinh (Tg) ciia polyme (A) bang 0°C hoic cao
hon, thi s& khién cho polyme nay kho chay, do &6 murc do gia ting lyc dinh nhay &p

xuét hién theo thoi gian c6 thé thap.

Nhiét d6 chuyén pha thiy tinh 13 tri s6 dinh danh dugc md ta trong cac tai
liéu, danh muc san phém, hodc céc tai li€u tuong tu, hodc tri sd dugc tinh toan dua
trén phuong trinh (X) (phuong trinh Fox).

1/Tg=W;/Tg; + Wy/Tg, +... + W/Tg, X)

Trong phuong trinh (X), Tg 13 nhiét d6 chuyén pha thuy tinh ciia polyme (A)
(don vi: °K), Tg; (i = 1, 2,..., n) 13 nhiét 6 chuyén pha thay tinh cia dong polyme
dugc tao ra tir monome i (don vi: °K), va W; (i = 1, 2...., n) 13 phén khéi luong cia

monome i trong toan bg cac thanh phadn monome.
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Phuong trinh (X) néu trén dugc &p dung khi polyme (A) dugc tao ra tir n loai

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

Thuét ngit “nhiét d6 chuyén pha thuy tinh ciia ddng polyme dugce tao ra” ¢
nghia 13 “nhiét 6 chuyén pha thuy tinh ctia ddng polyme duoc tao ra tir monome™,
¢6 nghia 13 nhiét d6 chuyén pha thiy tinh (Tg) cua polyme dugc tao ra chi tir mdt
monome (ciing dugc goi 1a “monome X”) 13 thanh phin monome. Cu thé, céc tri s6
ndy dugc mo ta trong tai li€u “Polymer Handbook” (Third Edition, John Wiley &
Sons, Inc, 1989). Nhiét d6 chuyén pha thaty tinh (Tg) ciia ddng monome, khong
dugc md ta trong tai liéu néu trén, c6 nghia 1a cac tri sb thu dugc, vi du béng
phuong phép do sau. Cu thé, b sung 100 phan khdi lugng monome X, 0,2 phin
khéi lugng 2,2'-azobisisobutyronitril, va 200 phan khéi lugng etyl axetat 1a dung
moi poiyme héa vio thiét bi phan g duoc trang bj nhiét ké, may khudy, dng nap
nito vao, dudng éng 1am lanh hdi Iy, va hdn hop nay dugé khudy trong 1 gio dong
thoi khi nito duoc nap vao. Sau khi oxy trong hé polyme héa dugc loai bd bing
cach thirc nay, hdn hop nay dugc gia nhiét dén nhiét do 63°C dé phan mg véi nhau
trong 10 gid. Sau d6, hdn hop nay dugc 1am ngudi dén nhiét d6 phong dé thu duge
dung dich ddng polyme c6 ham lugng chit rén bang 33% khdi luong. Sau d6, dung
dich d6ng polyme niy duoc d& chay 1én 16p 16t d& thao di dugc phu Ién dé, tiép
theo dung dich ndy duoc 1am khé dé thu duoc miu thir (ddng polyme da dugce tao
hinh dang t4m) c¢6 chiéu day khoang 2mm. Tiép theo, 1 dén 2mg mAu thir nay dugc
c4n va dit vao cong nhém, dé thu dugc trang thai dong nhiét dao chiéu (thanh phan
nhiét dung riéng) ctia dong polyme néy bang cach sir dung thiét bj phén tich nhiét
cit 16p c6 didu khién nhiét d6 (nhan hidu: “Q-2000” do TA Instruments Inc. san
xuét) & tbc d6 gia nhiét bang 5°C/phit va téc do dong khi nito bing 50mL/phit. Dbi
v6i JIS-K-7121, nhiét d6 & vi tri & 46 dudng thing, ndm & cling khoang cach theo
chiéu thing dtng so véi dudng thing thu duoc bing cach kéo dai dudong nén trén
phia nhiét d6 thip ctia dong nhiét dao chidu thu dugc va so v6i dudng thing thu
dugc bang bing cach kéo dai dudong nén trén phia nhiét d6 cao cia no, va dudng
cong, nim & vi tri & d6 nhiét d6 chuyén pha thily tinh duoc thay dbi theo hinh dang
bac ‘thang, giao cit nhau dugc xac dinh 13 nhiét do chuyén pha thiy tinh (Tg) cia
dbng polyme nay. '

Khéi Iwong phén tir trung binh khdi (Mw) ctia polyme (A) nim trong khoang

-6-
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tir 30000 dén 5000000. Khi khéi luong phan i trung binh khéi ctia polyme (A) nhé
hon 30000, thi Iyc dinh ctia ché phdm dinh nhay 4p nay 1a khong da, do d6 d6 bén
dinh c6 thé thdp. Mit khac, khi khéi luong phén tir trung binh khéi cia polyme (A)
16n hon 5000000, dic tinh chay cia ché phdm dinh nhay 4p nay trd nén kém, do dé
mirc d6 gia ting lyc dinh nhay 4p xuét hién theo thoi gian c6 thé thp. Dudi goc do
vé kha ning giai phong khi (kha ning giai phong bot khi), tbt hon néu khéi luong
phan tir trung binh khéi ctia polyme (A) nim trong khoang tir 800000 dén 5000000.

Polyme acrylic
Vi du cu thé vé polyme (A) 1a polyme acrylic dugc mé ta chi tiét duéi day.

Polyme acrylic 14 polyme chira don vi monome 1a este alkyl (met)acrylat v&i
ham lugng béng 50% khdi Iugng hodc cao hon, ¢c6 nhém alkyl C,,y mach théng
hodc mach nhanh. Ngoai ra, polyme acrylic c6 thé c6 céu tric dugc tao ra chi tir
este alkyl (met)acrylat c6 nhém alkyl C;.5 hodc td hop ciia hai hodc nhiéu este nay.
Khong co6 gidi han cy thé vé phuong phép diéu ché polyme acrylic, nhung polyme
ndy c6 thé dugc diu ché bing cic phuong phap polyme hoéa khac nhau thudng
dugc st dung 1am phuong phap tong hop polyme acrylic, nhu phuong phap polyme
héa trong dung dich, phuong phap polyme hda trong nhil twong, phuong phap
polyme héa lugng 16n, phuong phép polyme héa trong hén dich, va phuong phap

polyme héa héa cimg bing birc xa.

Ty 1€ cta este alkyl (met)acrylat c6 nhom alkyl Cj.,o mach thing hodc mach
nhanh va tdng khéi luong clia cac thanh phin monome ding dé didu ché polyme -
acrylic bang 50% khdi luong:99,9% khdi lugng, t6t hon néu bing 60% khéi

luong:98% khéi lugng, va tét hon nita néu bing 70% khéi lrong:95% khéi luong.

Vi du vé este alkyl (met)acrylat c6 nhom alkyl C;.,o mach thing hoic mach
nhanh bao gdm este alkyl Ci, (met)acrylat, t6t hon néu este alkyl Cj.q4
(met)acrylat, va t6t hon nira néu este alkyl C,po (met)acrylat, nhu metyl
(met)acrylat, etyl (met)acrylat, propyl (met)acrylat, isopropyl (met)acrylat, butyl
(met)acrylat, isobutyl (met)acrylat, s-butyl (met)acrylat, t-butyl (met)acrylat, pentyl
(met)acrylat, isopentyl (met)acrylat, hexyl (met)acrylat, hepfyl (met)acrylat, octyl
(met)acrylat, 2-etylhexyl (met)acrylat, isooctyl (met)acrylat, nonyl (met)acrylat,
isononyl (met)acrylat, dexyl (met)acrylat, isodexyl (met)acrylat, undexyl

-7-
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(met)acrylat, dodexyl (met)acrylat, tridexyl (met)acrylat, tetradexyl (met)acrylat,

“pentadexyl (met)acrylat, hexadexyl (met)acrylat, heptadexyl (met)aérylat, octadexyl
(met)acrylat, isooctadexyl (met)acrylat, nonadexyl (met)acrylat, va eicosyl
(met)acrylat; va cac hop chit twong tu. Trong ban mé ta nay, este alkyl (met)acrylat
c6 nghia 1a este alkyl acrylat va/hodc este alkyl metacrylat, va toan bg céc cum tir
“(met)...” c6 nghia twong tir. Tt hon néu este alkyl Cq.1o (met)acrylat duge sir dung
dudi gbe dd vé kha ning giai phong khi (kha ning giai phong bot khi).

Polyme acrylic c6 thé chira mét thanh phin monome khéc (monome c6 thé
copolyme héa), tirc 14 ¢6 thé copolyme hoa véi este alkyl (met)acrylat, khi can, dé
céi'thién luc dinh, kha ning chiu nhiét, va dic tinh tao cu lién két, v.v. Do d6,
polyme acrylic c¢6 thé chira monome cé thé copolyme héa ciing véi thanh phin
chinh 13 este alkyl (met)acrylat. T6t hon néu monome c6 nhém phén cuc duge st

dung 1am monome ¢6 thé copolyme héa.

Vi du cu thé vé monome ¢6 thé copolyme hoéa bao gdm monome chira nhém
cgrboxyl, nhu axit acrylic, axit metacrylic, carboxyetyl acrylat, carboxypentyl
aérylat, axit itaconic, axit maleic, axit fumaric, axit crotonic, Vév axit isocrotonic;
monome chia nhém hydroxyl, nhu hydroxyalkyl (met)acrylat bao gdm
. 2-hydroxyetyl (met)acrylat, 2-hydroxypropyl (met)acrylat, 2-hydroxybutyl
(met)acrylat, 3-hydroxypropyl (met)acrylat, 4-hydroxybutyl (met)acrylat,
6-hydroxyhexyl (met)acrylat, 8-hydroxyoctyl (met)acrylat, 10-hydroxydexyl
(met)acrylat, 12-hydroxy - lauryl (met)acrylat, (4-hydroxymetyl xyclohexyl)metyl
metacrylat, va cac hop chit twong tu; monome chira nhém anhydrit axit, nhu maleic
anhydrit va itaconic anhydrit; monome chita nhdm sulfonic, nhu axit styrensulfonic,
axit allylsulfonic, axit 2-(met)acrylamit-2-metylpropansulfonic, axit (met)acrylamit
propansulfonic, sulfopropyl(met)acrylat, va axit (met)acryloyloxy
naphtalensulfonic; momome chita nhém phosphat, nhu 2-hydroxyetyl acryloyl

phosphat; monome amit (duwoc thé & nguyén tr N), nhu (met)acrylamit,

N,N-dialkyl(met)acrylamit bao gbm N,N-dimetyl(met)acrylamit,
N,N-dietyl(met)acrylamit, N,N-dipropyl(met)acrylamit,
N,N-diisopropyl(met)acrylamit, N,N-di(n-butyl)(met)acrylamit,

N,N-di(t-butyl)(met)acrylamit, va cic hop chit tuong ty, N-etyl(met)acrylamit,
N-isopropyl(met)acrylamit, = N-butyl(met)acrylamit, = N-n-butyl(met)acrylamit,

!
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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; monome sucxinimit, nhu
N-(met)acryloyloxy metylen suéxinimit, N-(met)acryloyl-6-oxy hexametylen
sucxinimit, va N-(met)acryloyl-8-oxy hexametylen sucxinimit; monome maleimit,
nhu N-xyclohexyl maleimit, N-isopropylmaleimit, N-lauryl maleimit, vd N-phenyl
maleimit; monome itaconimit, nhu N-metylitaconimit, N-etylitaconimit,
N-butylitaconimit, N-octylitaconimit, N-2-etylhexylitaconimit,
N-xyclohexylitaconimit, va N-laurylitaconimit; este vinyl, nhu vinyl axetat va vinyl
propionat; monome di vong chia 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; amit N-vinyl carboxylat; monome lactam, nhu N-vinyl caprolactam;
monome chira nhém xyano, nhu acrylonitril va methacrylonitril;, monome
aminoalkyl (met)acrylat, nhu aminoetyl (met)acrylat, N,N-dimetylaminoetyl
(met)acrylat, N,N-dimetylaminoetyl (met)acrylat, va t-butylaminoetyl (met)acrylat;
monome alkoxy alkyl (met)acrylat, nhu metoxyetyl (met)acrylat, etoxyetyl
(met)acrylat, propoxyetyl (met)acrylat, ‘butoxyetyl (met)acrylat, va etoxypropyl
(met)acrylat; monome styren, nhu styren va a-metylstyren; monome acrylic chira
nhém epoxy, nhu glycidyl (met)acrylat; monome este acrylat cé di vong, nguyén tir
halogen, nguyén tir silic, hodc cic hop chét twong tu, nhu tetrahydrofurfuryl
(met)acrylat, (met)acrylat chira nguyén tir flo, va silicon(met)acrylat; monome
olefin, nhu isopren, butadien, va isobutylen; monome vinyl ete, nhu metyl vinyl ete
va etyl vinyl ete; este vinyl, nhu vinyl axetat va vinyl propionat; hop chét vinyl
thom, nhu vinyl toluen va styren; olefin hodc dien, nhu etylen, butadien, isopren, va
isoButylen; vinyl ete, nhu vinyl alkyl ete; vinyl clorua; monome chira nhém axit
sulfonic, nhu vinyl sulfonat natri; monome chta nhém imit, nhu Xyclohexyl

" maleimit va isopropyl maleimit; monome chira nhom isoxyanat, nhu 2-isoxyanat



25837

etyl(met)acrylat; acryloyl morpholin; este (met)acrylat c6 nhém hydrocacbon mach
vong no, nhu xyclopentyl(met)acrylat, xyclohexyl(met)acrylat,
isobornyl(met)acrylat, va dixyclopentanyl(met)acrylat; este (met)acrylat c6 nhom
hydrocacbon thom, nhu phenyl(met)acrylat, va phenoxyetyl(met)acrylat; este
(met)acrylat thu dugc tir ruou din xudt ctia hop chét terpen; va cac hop chét tuong
tu. Cac monome c6 thé copolyme hoéa c6 thé digc st dung riéng hoic két hop hai

hodc nhiéu hop chit nay.

Trong ché phdm dinh nhay 4p theo khia canh néu trén, t6t hon néu polyme
acrylic chira don vi monome 13 it nhit mét monome dugc chon tir nhém bao gdm
amit N-vinyl mach vong cé cc‘)ng thire (M1) va monome chira nhém hydroxyl. Tét
nhét néu monome dugc chon tir nhém bao gE‘)m amit N-vinyl mach vong dugc st

dung.

1
HC=CHNCOR" M)

Trong cong thirc (M1), R 12 nhém hiru co héa tri hai.

Vi du cu thé v& amit N-vinyl mach vong bao gébm N-vinyl-2-pyrolidon,
N-vinyl-2-piperidon, N-vinyl-3-morpholinon, N-vinyl-2-caprolactam,
N-vinyl-1,3-oxazin-2-on, N;Viny1-3,5-m0rpholindion, va cac hop chit twong tu.
Trong s§ d6, N-vinyl-2-pyrolidon va N-vinyl-2-caprolactam dugc dic biét wu tién.
Khong c6 gi6i han cu thé vé ham lugng str dung ciia monome durge chon tir nhém
bao gdm amit N-vinyl mach vong, nhung monome cé thé copolyme héa nay c6 thé
dugc st dung & ham luong nam trong khoang tir 0,01% dén 40% khéi lugng, tét
hon néu nam trong khoéang tir 0,1% dén 30% khéi lugng, va tét hon nita néu nim
trong khoang tir 0,5% dén 20% khéi lugng, tinh theo tong khdi lugng cia cac thanh

phan monome ding dé diéu ché polyme acrylic.

Vi du cu thé v& monome chtra nhém hydroxyl, bao gdm 2-hydroxyetyl
(met)acrylat, 4-hydroxybutyl (met)acrylat, 6-hydroxyhexyl (met)acrylat, va
monome twong tir. Khong c6 gidi han cu thé vé ham luong sir dung clia monome
chira nhém hydroxyl, nhung monome c6 thé copolyme héa nay ¢6 thé duoc sir dung
¢ ham lugng béng 40% khéi luong, t6t hon néu 20% khdi lugng, va t6t hon nira néu

10% khdi lugng, tinh theo téng khdi lvgng ciia cic thanh phdn monome ding dé
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diéu ché polyme acrylic.

Khi monome c6 thé copolyme héa duoc st dung & ham lwong bang 0,01%
khi lugng hodc cao hon, thi ¢6 thé ngan ngira luc dinh cia tAm dinh nhay é&p c6 16p
dinh nhay 4p dugc didu ché bang ché phim dinh nhay 4p acrylic giam. Khi monome
c¢6 thé copolyme héa dugc st dung & ham luong bang 40% khdi lwong hodc nhod
hon, thi c6 thé ngan ngua lyc dinh tré nén qua 16n, va d6 bam dinh & nhiét do

thudng (25°C) c6 thé dugc cai thién.

Khi tAm dinh nhay 4p theo sang ché duogc sir dung trén mat dan kim loai hodic
mdt dan c¢6 mang kim loai duoc tao ra trén d6 (vi du bang diéu khién cham, v.v., ¢6
mang din dién (ITO) dugc tao ra trén do), tot hon néu polyme acrylic khong chira
nhém carboxyl. Do d6, dudi géc 4o vé d6 an mbn; t6t hon néu polymeacrylic hiu
nhu khong chira cdc nhom chitc ¢6 tinh axit, khong phai 1a nhém carboxyl. Theo do,
don vi thanh phin monome tao ra polyme acrylic theo sang ché c6 thé hiu nhu
khong chira monome c6 nhém carboxyl hodc nhém chitc ¢ tinh axit khéng phai 1a

nhém carboxyl.

Nhém chirc ¢6 tinh axit c¢6 nghia 1a nhém chirc ¢6 hydro hoat dong. Vi du vé
nhém chire ¢6 tinh axit bao gdm nhém carboxyl, nhém sulfonat, nhém phosphat, v.v.
Thuat ngit “hdu nhu khéng chira cic nhém chire ¢6 tinh axit” c6 nghia 1a ching
khong dugc két hgp mot cach ¢6 chii ¥ ngoai trir trong truomg hop & d6 ching duoc
két hop mét cach chéc chin. Cu thé, ¢6 nghia 1a ty 18 (% khéi lugng) cia monome
¢6 nhém chirc ¢6 tinh axit va téng khdi luong cia cac don vi thanh phin monome
dimg dé diéli ché polyme acrylic nhd hon 1% khéi lwong, va tdt hon néu nhé hon
0,5% khdi luong.

Ngoai ra, khi can polyme acrylic c6 thé chira monome da chitc d€ diéu chinh

lyc dinh ctia ché phim dinh nhay 4p cén didu ché.

- Vi du vé monome da chitc bao gdbm (poly)etylen glycol di(met)acrylat,
(poly)propylen  glycol di(met)acrylat, neopentyl glycol di(met)acrylat,
pentaerythritol di(met)acrylat, pentaerythritol tri(met)acrylat, dipentaerythritol
hexa(met)acrylat, 1,2-etylen glycol di(met)acrylat, 1,6-hexandiol di(met)acrylat,
1,12-dodecandiol di(met)acq_lat, trimetylolpropan tri(met)acrylaf, tetrametylol
metan tri(met)acrylat, allyl(met)acrylat, vinyl(met)acrylat, divinylbenzen, epoxy
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acrylat, polyeste acrylat, uretan acrylat, butyldiol(met)acrylat, hexyldiol(met)acrylat,
va céc hop chét tuong tur. Trong sb do, t6t hon néu trimetylolpropan tri(met)acrylat,
hexandiol di(met)acrylat, va dipentaerythritol hexa(met)acrylat c6 thé duogc st dung.
Monome da chirc ¢6 thé duoc st dung riéng hodc két hop hai hoac nhiéu hop chét
nay.

Ham lugng st dung ctia monome da chirc thay d6i phu thudc vao khéi lugng
- phan tir hoic sb lugng nhém chirc ctia né, nhung monome da chirc duge bd sung &
ham hrong nim trong khoang tir 0,01% dén 3,0% khéi luong, t6t hon néu nim trong
khoang tir 0,02% dén 2,0% khéi lwgng, va tét hon nita néu nim trong khoang tir
0,03% dén 1,0% khbi lugng, tinh theo téng khéi luong cua céc thanh phén monome

ding dé didu ché polyme acrylic.

Khi ham lugng st dung cia monome da chtic 16n hon 3,0% khéi lugng tinh
theo tong khdi lwong ciia cac thanh phdn monome ding dé diéu ché polyme acrylic,
thi Iyc dinh ctia ché pham dinh nhay ap c6 thé tré nén qué 16n, va tic dung khir luc
dinh nhay 4p & giai doan ban dau c6 thé giam. Mit khéac, khi ham luong sir dung
ctia monome da chirc nhé hon 0,01% khéi lugng, thi lyc dinh cla ché phém dinh
nhay 4p c6 thé giam, va muc do ting luc dinh nhay 4p xuét hién theo thoi gian ¢

thé tré nén khong du.

Trong diéu ché polyme acrylic, polyme acrylic c6 thé d& dang dugc didu ché
bang phan g héa cirng st dung nhiét hodc tia cuc tim va sir dung chét kich hoat
- polyme héa,vvnhu' chit kich hoat polyme héa bing nhiét hodc chét kich hoat polyme
hoa bz"mg anh séng (chét kich hoat bé‘mg énh séng). Dic biét, tdt hon néu chét kich
hoat polyme hoéa biang 4nh sang c6 thé duoc sir dung do c6 uu diém 13 dic tinh dinh
nhay 4p duogc cai thién, v.v. Chét kich hoat polyme héa c6 thé dugc st dung riéng
hoic két hop hai hodc nhiéu hop chit nay.

Vi du vé& chéit kich hoat polyme héa bing nhiét bao gém chit kich hoat
polyme hoéa azo (vi du 2,2'-azobisisobutyronitril, 2,2'-azobis-2-metylbutyronitril,

2,2'-azobis(axit 2-metylpropionic)dimetyl, axit 4,4'-azobis-4-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, va 2,2'-azobis
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(N,N'-dimetylenisobutylamidin)dihydroclorua, v.v.); chit kich hoat polyme hoéa
- peroxit (vi du dibenzoyl peroxit, t-butyl permaleat, va lauroyl peroxit, v.v.); chit

kich hoat polyme héa oxy héa khir; va cac hop chit tuong tur.

Khong ¢6 giéi han cu thé v& ham luong st dung clia chit kich hoat polyme
hoa bing nhiét, tdt hon néu chét kich hoat polyme héa bing nhiét dugc st dung &
ham luong nim trong khoang tir 0,01 phan khéi luong dén 5 phan khéi lugng, va tbt
hon néu ndm trong khoang tir 0,05 phan khdi lugng dén 3 phan khéi lugng, tinh
theo 100 phan khéi luong cta cac thanh phdn monome ding dé diéu ché polyme

acrylic.

Khong c6 gidi han cu thé vé chét kich hoat polyme héa bang 4nh sang, vi du
bao gdm chét kich hoat polyme héa bing 4nh sang benzoin ete, chit kich hoat
polyme héa bing 4nh sang axetophenon, chét kich hoat polyme héa bing éhh séng
o-ketol, chét kich hoat polyme hoa bang anh sang sulfonyl clorua thom, chit kich
‘hoat polyme héa bing 4nh sang oxim hoat quang, chét kich hoat polyme héa bang
4nh sang benzoin, chét kich hoat polyme hoa bing 4nh sang benzyl, chét kich hoat
polyme héa bang anh séng benzophenon, chit kich hoat polyme héa bang 4nh séng
ketal, chit kich hoat polyme héa bing anh sang thioxanthon, chét kich hoat polyme
hoa bing 4nh sang axylphosphin oxit, hodc cic hop chét twong tw, ¢ thé duge sit

dung.

Vi du cu thé vé chét kich hoat polyme hoa bing anh séng benzoin ete bao
g6m benzoin metyl ete, benzoin etyl ete, benzoin propyl ete, benzoin isopropyl ete,
benzoin isobutyl ete, 2,2-dimetoxy-1,2-diphenyletan-1-on (nhan hiéu: IRGACURE
651, do BASF san Xuét), anisoin, va cac hgp chét tuong tu. Vi du vé chét kich hoat
polyme héa bing 4nh sing axetophenon bao gém 1-hydroxyxyclohexyl phenyl
keton (nhan hiéu: IRGACURE 184, do BASF san xuét), 4-phenoxy
dicloaxetophenon, 4-t-butyl-dicloaxetophenon,
1-[4-(2-hydroxyetoxy)-phenyl]-2-hydroxy-2-metyl-1-propan-1-on ~ (nhan  hiéu:
IRGACURE 2959, do BASF san xuét), 2-hydroxy-2-metyl-1-phenyl-propan-1-on
(nhan hi¢u: DAROCUR 1173, do BASF san xﬁét), metoxy axetophenon, va cac hop
chit twong tir. Vi du vé chét kich hoat polyme hoa bing 4nh sang a-ketol bao gdm
2-metyl-2-hydroxy - propiophenon,
1-[4-(2-hydroxyetyl)-phenyl]-2-hydroxy-2-metylpropan-1-on, va cic hop chat
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tuong ty. Vi du vé chit kich hoat polyme hoéa bing anh séng sulfonyl clorua thom
bao gdm 2-naphtalen sulfonyl clorua, va c4c hop chét trong tu. Vi du vé chét kich
hoat polyme hoéa bing 4nh sing oxim hoat quang bao g6m

1-phenyl-1,2-propandion-2-(o-etoxycarbonyl)-oxim, va cac hop chit twong tur.

Vi du v& chit kich hoat polyme héa bing 4nh sang benzoin bao gbm benzoin,
va céc hop chét twong tu. Vi du vé chit kich hoat polyme héa bing 4nh sang benzyl
bao gdm benzyl, va cac hop chit twong tu. Vi du vé chét kich hoat polyme hoéa bing
énhv sang benzophenon bao gOém benzophenon, axit benzoylbenzoic,
3,3'-dimetyl-4-metoxybenzophenon, polyvinyl benzophenon, a-hydroxy xyclohexyl
phenyl keton, va cac hop chét turong tu. Vi du vé chét kich hoat polyme héa bing
4nh sang ketal bao gdm benzyl dimetyl ketal, va cac hop chit tvong ty. Vi du vé
chét kich hoat polyme héa bing 4nh sang thioxanthon bao gdm 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 chit twong tu.

Vi du v& chét kich hoat polyme héa bing 4nh sang axylphosphin bao gdm
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-1-yl)phosphin oxit,
bis(2,6-dimetoxybenzoyl)-(1-metylpropan-1-yl) phosphin oxit,
bis(2,6-dimetoxybénzoyl)—t—butylphosphin oxit, B
bis(2,6-dimetoxybenzoyl)xyclohexylphosphin oxit,
bis(2,6-dimetoxybenzoyl)octylphosphin oxit,
bis(2-metoxybenzoyl)(2-metylpropan-1-yl)phosphin oxit,
bis(2-metoxybenzoyl)(1-metylpropan-1-yl)phosphin oxit,
bis(2,6-dietoxybenzoyl)(2-metylpropan-1-yl)phosphin oxit,
bis(2,6-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-dimetoxybenzby1)benzyl phosphin oxit,
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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-trirnetylbehzoy1)-2—mety1pheny1phosphin 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 cic hop chét tuong tur.

Khéng c6 gidi han cu thé v& ham luong sir dung cuia chét kich hoat polyme
héa bing anh sang, tot hon néu chét kich hoat polyme héa bang anh sang dugc sir
dung & ham luong ndm trong khoang tir 0,01 phan khéi luong dén 5 phin khéi
lwong, va tét hon néu nim trong khoang tir 0,05 phan khéi lugng dén 3 phan khéi
lugng, tinh theo 100 phin khéi lrgng ciia cic thanh phdn monome ding dé diéu ché

polyme acrylic.

Khi ham luong sir dung clia chét kich hoat polyme hoéa bang 4nh sang nho
hon 0,01 phan khdi lwong, thi phan tmg polyme héa c6 thé tré nén khong du. Khi
ham luong st dung cia chét kich hoat polyme héa bing anh sang 16n hon 5 phin
kh61 luong, thi tia cuc tim c¢6 thé khong chidu duoc vao bén trong ctia 16p dinh nhay
ap héy, do chét kich hoat polyme héa bing 4nh sang hép thu tia cuc tim. Trong
trudmg hop nay, tdc d6 phan tmg polyme héa giam, hoic khéi lugng phén tir cia

polyme thu dugc s& nhé. Do d6, luc dinh cia 16p dinh nhay 4p thu dugc c6 thé s&
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nho, va muc d6 ting lyc dinh nhay 4p xuét hién theo thoi gian c6 thé tré nén khong
du. Chét kich hoat polyme hoéa bang 4nh sang c6 thé dugc sir dung riéng hoic két
hop hai hodc nhidu hop chét nay.

Polyme (A) theo sang ché ciing c6 thé duoc diu ché dudi dang polyme ¢
cAu triic chua hoan chinh (xi-rd polyme acrylic) ¢6 cac thanh phan monome dugc
polyme héa mot phin bing cich chiéu xa hdn hop, trong d6 cic thanh phin
monome va chét kich hoat polyme hoéa da dugc trdn, b:?mg tia cyc tim. Phan Gng
polyme hoa ciia xi-rd polyme acrylic c6 thé duoc két thuc biang cach tron polyme
(B) mb ta dudi diy vao xi-rd nay dé thu dugc ché phdm dinh nhay 4p, sau d6 phi
ché phdm dinh nhay 4p nay 1én vat thé cin pha xé4c dinh trudc, tiép theo chiéu xa
bang tia cuc tim. Tirc 13, xi-ré polyme acrylic 1a tién chét ctia polyme (A), va theo
d6 ché phim, trong d6 polyme (B) di dugc tron vao xi-rd polyme acrylic, cﬁﬁg

twong tng 13 ché phim dinh nhay 4p theo sang ché.
Polyme (B)

Polyme (B) chira cac don vi monome bao gdbm mdt monome (B1) cé s6
duong lwong nhém chirc ndm trong khoang tir 1000g/mol dén 15000g/mol va co
mach chinh polysiloxan hitu co va mdt monome (B2) c¢6 nhiét d6 chuyén pha thiy

tinh bang 40°C hoic cao hon.

Khéng c6 giéi han cu thé v& monome (B1) ¢ mach chinh polysiloxan hiru
co tao ra polyme (B), nhung monome chira mach chinh polysiloxan hitu co bat ky
c6 thé duge sir dung. Su phan bd khong déu cua polyme (B) 1én bé mit ciia mit dan
dugc cai thién dang ké boi d6 phan cuc thip clia monome chira mach chinh
polysiloxan hiru co nay, d6 phan cuc thip duoc tao ra do ciu tric clia monome nay,

do d6 cho phép kha ning dé béc duge tao ra & thoi diém bat dau dan.

Vi du cu thé v& monome chira mach chinh polysiloxan hiru co 12 monome
chira mach chinh polysiloxan hiru co c6 cong thire (1) hodc (2). Vi du cu thé hon vé
monome chira mach chinh polysiloxan hitu co 1a diu silicon phan tmg c6 mét dau
tan cung do Shin-Etsu Chemical Co., Ltd. san xuit, nhu X-22-174ASX,
X-22-174DX, X-22-2426, va X-22-2475, c6 thé dugc st dung riéng hodc két hop
hai hogic nhiéu hop chét nay.
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o
CH, = C R»H-COO-CH,w-Sit0O — ?‘i —CHs| (1)
' CH, N
CH; CH; CH;
o | |
CH,=C (Rs)—COO—CmHZm-SIi 0— lSi o— lSi -R' ()
| CH; CHyJ ~ CH;

trong d6, R® 1a hydro hodc metyl, R* 1a metyl hodc nhém hiru co hoéa tri mét,

va m va n 1a s0 nguyén bang 0 hoic 16n hon.

S6 duong lugng nhém chirc ciia monome (B1) ¢6 mach chinh polysiloxan
hitu co, tao ra polyme (B), nim trong khoang tir 1000g/mol dén nho hon
15000g/mol. Khi sb duong hrong nhém chirc ctia monome (B1) c¢6 mach chinh
polysiloxan hitu co nhé hon 1000g/mol, thi kha ndng dé béc khong dugc tao ra, va
luc dinh nhay 4p c6 thé khong giam & thoi diém bit ddu dan. Nguogc lai, khi sb
duong lugng nhém chirc cia monome c6 mach chinh polysiloxan hitu co bang
15000g/mol hodc cao hon, thi 4§ twong thich véi polyme (A) gidm ding ké, va lyc
dinh nhay 4p c6 thé khong giam & thoi diém bat diu dan vao mit ddn hogdic mic do

ting luc dinh nhay 4p theo thoi gian c6 thé thip.

Thuat ngit “sé duong lwong nhém chirc” dugc ding trong ban mo ta dé chi
khéi lugng mach chinh mach chinh (vi du polydimetylsiloxan) lién két v&i mot
nhém chire. S6 duong lugng nhém chire dugc tinh theo don vi g/mol thu dugc bing
cach chuyén dbi thanh 1mol nhém chirc. S6 dwong luong nhérﬁ chirc cia monome
¢6 mach chinh polysiloxan hiru co dugc tinh toan tir cuong do phd 'H-NMR (NMR
proton) thu duoc bing thiét bj do cong hudng tir hat nhan.

Trong phd 'H-NMR, ty 18 ctia cudng d6 phd cia H lién két véi Si trong chu
truc siloxan théng qua C (vi du H trong Si-(CHs),) va cudng do phd ciia H trong
nhom chirc (C-CHz, SH, hodc C=CH,) dugc tinh toan.

Khi ty 18 cta cudng d6 phd cia H trong ciu tric siloxan Si-(CHz), va cuong
d6 phd cta H trong nhém chitc C=CH, dugc tinh todn, thi ty 1¢ cia s6 lugng céu
triuc siloxan Si-(CH3), va sb lugng cuia nhém chic C=CH,, tuc 1a ty 1€

Si-(CHj;),/C=CH, chtra trong mau do dwoc x4c dinh tir ty 1& cudng do phd nay.
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Do cbng thirc c4u tao cia cdu tric siloxan va nhém chirc da biét trudc, nén ty
16 (A/B) cua sb lugng (A) ciia ciu trac siloxan mbi cdu triic ¢ lién két Si-(CHj), va
s6 Iugng (B) ctia nhém chire, tire 13 ty 18 cu tric siloxan/nhém chirc chira trong
mau do duoc xac dinh tir ty 1€ clia sb lugng cAu trac siloxan c6 lién két Si-(CHj),,

va sb hrgng nhém chic C=CH,.

Do khéi Iugng phan tir ciia mbi cu trac siloxan c6 lién két Si-(CHs), (tic 13
dimetylsiloxan) da biét, nén tri sé thu dwoc bing cach nhan khdi lugng phan tir néu
trén voi ty 16 (A/B) cta sd luong (A) ciia cu tric siloxan va sd lugng ctia nhém
chire 1a khéi lwong cia ciu trac siloxan c6 lién két Si-(CHj), tinh trén mot nhém
chire, tic 13 khéi lugng cia mach chinh mach chinh, va tri s6 thu duogc b'fmg cach
nhan khéi lugng ciia mach chinh mach chinh véi s Avogadro 13 s6 duong hrong

nhém chire (g/mol).

Khi hai hoic nhiéu monome, m&i monome c6 s6 dwong lugng nhém chirc
khéc nhau va c6 mach chinh polysiloxan hitu co, dugc s dung, tri sd trung binh
cdng ciia sb duong luong nhém chire ¢ thé dugc st dung as sb duong lwong nhém
chirc cia monome. Tic 13, s§ duwong luong nhém chie c6 thé duge tinh toan tir

phuong trinh sau.

S6 duwong lwgng nhém chirc ciia hdn hop monome (g/mol) = (sb duong
lugng nhém chirc cia monome 1 x ham lugng tron cua nd + sd duong lugng nhom
chirc cia monome 2 x ham lugng trdn cia nod +... + ) duong lugng nhém chire cta
monome n x him luong trén cia nd)/(ham lugng tron cia monome 1 + ham lugng
tron cia monome 2 +... + ham lugng trén ctia monome n). Ham lugng cia monome
(B1), ¢6 sb dwong luong nhém chirc nim trong khoang tir 1000g/mol dén nhoé hon
15000g/mol va c¢6 mach chinh polysiloxan hitu co, nim trong khoang tir 5% dén
50% khdi luong, t6t hon néu ndm trong khoang tir 10% dén 40% khdi lugng, va tbt
hon nita néu nim trong khoang tir 15% dén 30% khdi lugng, tinh theo téng khdi
luong cia cac thanh phin monome c6 trong polyme (B). Khi ham lugng cla
monome (B1) nhé hon 5% khéi lugng, thi lyc dinh c6 thé khong giam & thoi diém
bét dau dan. Mat khéc, khi ham luong ctia monome (B1)16n hon 50% khdi ludng,
thi lyc dinh nhay é4p ¢6 thé khong giam & thoi diém bt diu dén hoic muc dd ting
luc dinh nhay 4p theo thoi gian c6 thé thép.
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Vi du v& monome (B2), tao ra polyme (B) va c6 nhiét 49 chuyén pha thay
tinh bing 40°C hoic cao hon, bao gdm monome (met)acrylic, nhu dixyclopentanyl
metacrylat (Tg: 175°C), dixyclopentanyl acrylat (Tg: 120°C), isobornyl metacrylat
(Tg: 173°C), isobornyl acrylat (Tg: 97°C), metyl metacrylat (Tg: 105°C),
1-adamantyl metacrylat (Tg: 250°C), va 1-adamantyl acrylat (Tg: 153°C). Tét hon
néu ddng polyme nay dugc tao ra tir monome (B2) c6 nhiét do chuyén pha thuy tinh
béng 80°C hoic cao hon, va t6t hon nita néu monome (B2) c6 nhiét 49 chuyén pha
thity tinh bing 100°C hoic cao hon.

Polyme (B) c6 thé 13 copolyme ciia monome (met)acrylic néu trén va
monome sau (tuy nhién, nhiét d6 chuyén pha thiy tinh cla ddng polyme thu dugc
bing 40°C hoic cao hon). Vi du v& monome c6 thé copolyme hoéa véi monome
(met)acrylic bao gdm monome vinyl chira nhém amit, nhu acryloyl morpholin (Tg:
145°C), dimetylacrylamit (Tg: 119°C), dietylacrylamit (Tg: 81°C),
dimetylaminopropylacrylamit (Tg: 134°C), isopropylacrylamit (Tg: 134°C), va
hydroxyetyl acrylamit (Tg: 98°C); monome lactam, nhu N-vinyl caprolactam bao

gbm N-vinyl-2-caprolactam, va cac monome tuong ty; va cac hop chét tuong t.

Tét hon néu ham lugng ctia monome (B2) c6 nhiét 4§ chuyén pha thiy tinh
bing 40°C hoic cao hon, nim trong khoang tir 10% dén 80% khéi luong, t6t hon
nira néu nim trong khoang tir 20% dén 60% khéi lugng, va tét hon nita néu nim
trong khoang tir 30% dén 50% khdi lugng, tinh theo téng khéi luong cla cac thanh
phén monome cé trong polyme (B). Khi ham lugng ctia monome (B2) nh6 hon 10%
khéi lwong, thi Iyc dinh nhay 4p c6 thé khéng giam & thoi diém bt ddu dan. Mat
khac, khi ham lugng ciia monome (B2) 16n hon 80% khéi hugng, thi mirc do ting

Ic dinh nhay 4p theo thoi gian c6 thé thip.

Luc dinh nhay ap xuét hién & thoi diém bat diu dan c6 thé duoc khir va luc
dinh nhay 4p c6 thé ting theo thdi gian véi monome (met)acrylic c6 nhiét do
chuyén pha thay tinh bang 40°C hodc cao hon chira trong polyme (B). Ngoai ra,
polyme (B) c6 thé chira monome (met)acrylic c¢6 nhiét do chuyén pha thay tinh nho
hon 80°C. Vi du v& monome (met)acrylic c6 nhiét 46 chuyén pha thity tinh nhé hon
80°C bao gbém butyl metacrylat (Tg: 20°C), 2-etylhexyl metacrylat (Tg:-10°C), va
cac hop chit tuong tur.
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Polyme (B) c6 thé 1a copolyme chita monome c6 mach chinh polysiloxan
hitu co, monome (met)acrylic c6 nhiét d6 chuyén pha thiy tinh bang 40°C hoic cao
hon, vA modt hoic nhiéu monome dugc chon tir nhém bao gém monome
(met)acrylic ¢6 ciu tric V(‘)ng'no, monome c¢d mach chinh polyoxyalkylen, monome

este (met)acrylat, va monome c6 thé copolyme héa.

Vi du v& monome este (met)acrylat bao gdm este alkyl (met)acrylat, nhu
metyl (met)acrylat, etyl (met)acrylat, propyl (met)acrylat, isopropyl (met)acrylat,
butyl (met)acrylat, isobutyl (met)acrylat, s-butyl (met)acrylat, t-butyl (met)acrylat,
pentyl (met)acrylat, isopentyl (met)acrylat, hexyl (met)acrylat, axit
(met)acrylicQZ-etylhexyl, heptyl (met)acrylat, octyl (met)acrylat, isooctyl
(met)acrylat, nonyl (met)acrylat, isononyl (met)acrylat, dexyl (met)acrylat, isodexyl
(met)acrylat, undexyl (met)acrylat, va dodexyl (met)acrylat; este aryl (met)acrylat,
nhu phenyl (met)acrylat va benzyl (met)acrylat; este (met)acrylat thu dugc tir ruou
dan xuit ctia hop chét terpen; va cac hop chit trong tur. CAc este (met)acrylat c6 thé

duge sir dung riéng hodic két hop hai hodc nhiéu hop chét nay.

Polyme (B) ciing c6 thé thu dugc bang cich copolyme héa mot thanh phan
monome khac (monome c¢6 thé copolyme hoa) khong phai 1a don vi thanh phin este
(met)acrylat, ¢6 thé copolyme hoa véi este (met)acrylat. Vi du, nhém chue, tic 1a
phan tmg véi nhém epoxy hodc nhém isoxyanat c6 thé duge dua vao polyme (B).
Vi du vé& nhém chtrc nay bao gdbm nhém hydroxyl, nhém carboxyl, nhém amin,
nhém amit, va nhém mercapto, va monome ¢d nhdm chirc nhu vay ¢6 thé dugc sir

dung (dwoc copolyme hoéa) trong diéu ché polyme (B).

Vi du v& mdt monome khac c6 thé copolyme héa véi este (met)acrylat bao
gdm monome chira nhém carboxyl, nhur axit acrylic, axit metacrylic, carboxy etyl
acrylat, carboxypentyl acrylat, axit itaconic, axit maleic, axit fumaric, axit crotonic,
va axit isocrotonic; monome alkoxy alkyl (met)acrylat, nhu metoxyetyl (met)acrylat,
etoxyetyl (met)acrylat, propoxyetyl (met)acrylat, butoxyetyl (met)acrylat, va
etoxypropyl (met)acrylat; mudi, nhu mudi kim loai kiém (met)acrylat; monome este
di(inet)crylat cia (poly)oxyalkylen, nhu este di(met)acrylat cua etylen glycol, este
di(met)acrylat cia dietylen glycol, este di(met)acrylat cta trietylen glycol, este
di(met)acrylat cia polyetylen glycol, este di(met)acrylat ciia propylen glycol, este
di(met)acrylat ciia dipropylen glycol, va este di(met)acrylat cia tripropylen glycol;
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monome este poly(met)acrylat, nhu este trimetylolpropan tri(met)acrylat; este vinyl,
nhu vinyl axetat va vinyl propionat; hop chét halogenvinyl, nhu vinyliden clorua va
axit (met)acrylic-2-cloetyl; hop chit c6 thé polyme hoéa chira nhém oxazolin, nhu
2-vinyl-2-oxazolin, 2-vinyl-5-metyl-2-oxazolin, va 2-isopropenyl-2-oxazolin; hop
chit c6 thé polyme héa chira nhém aziridin, nhu (met)acryloylaziridin va
- 2-aziridinyletyl (met)acrylat; monome vinyl chira nhdm epoxy, nhu allyl glycidyl
ete, glycidyl (met)acrylat ete, va axit (met)acrylic-2-etyl glycidyl ete; monome vinyl
chta nhém  hydroxyl, nhu axit (met)acrylic-2-hydroxyetyl,  axit
(met)acrylic-2-hydroxypropyl, va hop chit cong hop giita lacton va axit
(inet)acrylic-Z-hydroxyetyl; monome vinyl chira flo, nhu este alkyl (met)acrylat
- dugc thé flo; monome chira nhém anhydrit axit, nhu maleic anhydrit va itaconic
- anhydrit; hop chit monome vinyl thom, nhu styren, a-metylstyren, va vinyl toluen;
monome vinyl chita halogen phan g, nhu 2-cloetyl vinyl ete va monoclo vinyl
axetat; monome vinyl chta nhém  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; monome sucxinimit, nhu
N-(met)acryloyloxy metylen sucxinimit, N-(met)acryloyl-6-oxy 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; monome itaconimit, nhu N—métylitaconimit, N-etylitaconimit,
N-butylitaconimit, N-octylitaconimit, N-2-etylhexylitaconimit,
N-xyclohexylitaconimit, va N-laurylitaconimit; 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;
amit: N-vinyl carboxylat; monome lactam, nhu N-vinyl caprolactam; monome
xyanoacrylat, nhu (met)acrylonitril;, monome aminoalkyl (met)acrylat, nhu

aminoet'yi (met)acrylat, N,N-dimetylaminoetyl (met)acrylat, N,N-dimetylaminoetyl

_21-



25837

(met)acrylat, va t-butylaminoetyl (met)acrylat; monome chira nhém imit, nhu
xyclohexyl maleimit va isopropyl maleimit; monome chira nhém isoxyanat, nhu
2-isoxyanat etyl(met)acrylat; monome vinyl chta silic hiftu co, nhu
vinyltrimetoxysilan, y-methacryloxpropyl trimetoxy silan, allyltrimetoxysilan,
trimetoxysilylpropylallylémin, va 2-metoxy etoxy trimetoxy silan; monome chira
nhoém hydroxyl, nhu hydroxyalkyl (met)acrylat bao gbm hydroxyetyl (met)acrylat,
hydroxypropyl (met)acrylat, hydroxybutyl (met)acrylat, hydroxyhexyl (met)acrylat,
hydroxyoctyl (met)acrylat, hydroxydexyl (met)acrylat, hydroxylauryl (met)acrylat,
va (4-hydroxymetyl xyclohexyl)metyl metacrylat; monome este acrylat cé di vong,
nguyén tir halbgen, nguyén tir silic, hodc cic hop chdt twong ty, nhu
tetrahydrofurfuryl (met)acrylat, (met)acrylat chita nguyén tr flo, va
silicon(met)acrylat; monome olefin, nhu isopren, butadien, va isobutylen; monome
vinyl ete, nhu metyl vinyl ete va etyl vinyl ete; olefin hodc dien, nhu etylen,
butadien, isopren, va isobutylen; vinyl ete, nhu vinyl alkyl ete; vinyl clorua; va cac
hop chét khac, nhu monome mach 16n ¢6 nhém vinyl ¢6 thé polyme hoa gbc & dau
monome ma tir §6 nhém vinyl d3 duge polyme hoda, v.v. Cac monome nay co thé

dugc copolyme hoa, riéng hoic két hop véi este (met)acrylat.

Trong polyme (B), tbt hon néu_hém luong ctia cic thanh phdn monome khéc,
khong phai 18 monome (B1) c¢6 mach chinh polysiloxan hitu ¢o va monome
(met)acrylic (B2) c6 nhiét 46 chuyén pha thiy tinh bang 40°C hoic cao hon, nim
trong khoang tir 0% dén 85% khéi luong, t6t hon nita néu nam trong khoang tir 0%
dén 70% khéi lugng, va t6t hon nira néu nim trong khoang tir 20% dén 55% khéi

lwong, tinh theo tdng khéi lugng cia céc thinh phin monome cé trong polyme (B).

Khéi luong phén tir trung binh khdi ctia polyme (B) nim trong khoang tir
10000 dén nhé hon 100000, tbt hon néu nam trong khoang tir 12000 d&én 50000, va
t5t hon nﬁ’va néu ndm trong khoang tir 15000 dén 30000. Khi khdi lugng phén ti
trung binh khéi ciia polyme (B) bang 100000 hodc cao hon, thi lyc dinh nhay éap
xuét hién & thoi diém bét ddu dan khéng giam. Khi khdi lugng phan tir trung binh
khéi cta polyme (B) nhd hon 10000, thi polyme (B) tr& nén qua thdp, do do luc
dinh nhay 4p cta tim dinh nhay 4p khong thé ting theo thoi gian.
~ Khéi luong phan tir trung binh khdi ctia polyme (A) va polyme (B) c6 thé

duge xac dinh bang phuong phép sic ky thdm gel va quy d6i tir dudng chuin
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polystyren. Cu thé, khdi lwong phan tir trung binh khéi ctia polyme (A) va polyme
(B) dugc do bang phuwong phap va diu kién mo ta trong phan vi du thyuc hién sang

ché.

Polyme (B) c6 thé duogc diéu ché bang cach polyme hoa cdc monome néu
trén st dung phuong phdp polyme hoéa trong dung dich, phuong phap polyme hoa
luong 16n, phuong phap polyme héa trong nhii tuong, phuong phap polyme hoéa
trong hén dich, phuong phap polyme hoéa lugng 16n, hodc phuong phép trong tur.

Dé didu chinh khdi lugng phan tir ciia polyme (B), chit chuyén mach c6 thé
dugce sir dung trong phan ung polyme héa. Vi du vé chét chuyén mach dugc st
dung bao gdm hop chit c6 nhém mercapto, nhu octylmercaptan, laurylmercaptan,
t-nonyl mercaptgln, t-dodexyl mercaptan, mercaptoetanol, va a-thioglycerol; 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 este axit
thioglycolic bao gdm este axit thioglycolic clia etylen glycol, este axit thioglycolic
cia neopentyl glycol, va este axit thioglycolic cua pentaerythritol, v.v.;

a-metylstyren dime; va cac hop chét twong tur.

Khéng c6 gidi han cu thé vé ham lugng st dung cla chét chuyén mach,
nhung chit chuyén mach dugc sir dung & ham lugng nam trong khoang tir 0,05
phén khéi lrgng dén 20 phan khéi lugng, t6t hon néu nam trong khoang tir 0,1 phan
khéi lligng dén 15 phan khéi luong, va tét hon nita néu nim trong khoang tir 0,2
phén khdi hrong dén 10 phén khéi lugng, tinh theo 100 phén khéi lzgng monome.
Do d6, bing cach didu chinh ham hrong bd sung ctia chét chuyén mach, thi c6 thé
thu dugc polyme (met)acrylic (B) c6 khdi lugng phan tir thich hop. Chéit chuyén
mach c6 thé dugc st dung riéng hoic két hop hai hogc nhiéu hop chét nay.

Ché phdm dinh nhay 4p

Ché pham dinh nhay 4p chira cdc thanh phan chinh 13 polyme (A) va polyme
(B) néu trén. Ham lugng cta polyme (B) nim trong khoang tir 0,1 phan khéi hrong
dén 20 phan khdi lugng, tét hon néu nim trong khoang tir 0,3 phan khdi lugng dén
17 phan khéi lrong, tét hon nita néu p?x_m trong khoang tir 0,4 phan khéi lugng dén

15 phin khéi luong, va tbt hon nita néu nim trong khoang tir 0,5 phan khéi lugng
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dén 12 phén khéi lugng, tinh theo 100 phin khéi lugng polyme (A). Khi polyme
(B) duoc bd sung & ham lugng 16n hén 20 phan khdi lugng, thi lyc dinh nhay 4p
cia 16p dinh nhay ap dugc tao ra boi ché phdm dinh nhay 4p theo séng ché giam
theo thoi gian. Mit khéc, khi ham lugng bd sung cta polyme (B) nho hon 0,1 phin
khéi lwong, thi tdc dung khir Iyc dinh nhay 4p xuét hién khi mit dan dugc dan c6

thé nhé, va c6 thé xuit hién tinh trang hu hong, trong d6 khong thé viéc dén lai.

Ché phim dinh nhay 4p c6 thé chira cac thanh phin tly v 13 céc chét phu gia
khac nhau di biét trong linh vuc nay khong phai 12 polyme (A) va polyme (B). Vi
du v& cac thanh phén tiy ¥ nay bao gdm nhya dinh, chét lién két chéo, chét xuc tac,
chit 1am déo, chit 1am mém, chit d6n, chit nhuém mau (chét nhucf)m; chit mau,
hodc céc hop chét tuong tu), chét chéng oxy hoa, chét 1am phéng, chét én dinh, chét
khir tring, chat khir tinh dién, va céc hop chét twong tw. Céc chét phy gia thong
thudng da biét c6 thé dugc st dung bang cac phuong phép thong thudng.

Pé didu chinh lyc dinh cta 16p dinh nhay 4p mé ta dudi day, chét lién két
chéo ciing khong phai 1a cdc monome khéac nhau néu trén cé thé duoc sir dung. Chét
lién két chéo thong thudomg c6 thé dugc sir dung 1am chét lién két chéo, va vi du bao
gbm chét lién két chéo epoxy, chit lién két chéo isoxyanat, chit lién két chéo silicon,
chét lién két chéo oxazolin, chit lién két chéo aziridin, chét lién két chéo silan, chit
lién két chéo melamin ete alkyl, chét lién két chéo tao phtrc chelat véi kim loai, va
cac hop chét tuong tu. Diac biét, t5t hon néu chét lién két chéo isoxyanat, chét lién
két chéo epoxy, va chét lién két chéo tao phtic chelat véi kim loai ¢o6 thé dugc str
dung. Cac cht lién két chéo c6 thé 7duqc sir dung riéng hodc két hop hai hodc nhiéu

hop chét nay.

Vi du cu thé v& chét lién két chéo isoxyanat bao gdm tolylen diisoxyanat,
hexametylen diisoxyanat, isophoron diisoxyanat, xylylen diisoxyanat, hydroxylylen
diisoxyanat, diphenylmetan diisoxyanat, hydrodiphenylmetan diisoxyanat,
tetrametyl xylylen diisoxyanat, naphtalen diisoxyanat, triphenylmetan triisoxyanat,
polymetylen polyphenyl isoxyanat, va sin phim cong hop ciia cac hop chét nay véi
cac rugu da chirc nhu trimetylolpropan. Theo céch khac, hop chét trong mdt phan tir
c6 it nhdt mot nhém isoxyanat va mot hodc nhiéu lién két khéﬁg no, cu thé

2-isoxyanat etyl(met)acrylat, v.v., cling co th8 dugc st dung lam chét lién két chéo

isoxyanat. Céc chit lién két chéo isoxyanat co th dugc st dung riéng hodc két hop
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hai hodc nhiéu hop chit nay.

Vi du vé& chit lién két chéo epoxy bao gbm, bisphenol A, nhya epoxy loai
epiclohydrin, etylenglycidylete, polyetylen glycol diglycidyl ete, glyxerin diglycidyl
ete, glyxerin triglycidyl ete, 1,6-hexandiol glycidyl ete, trimetylolpropan triglycidyl
ete, diglycidyl anilin, diamin glycidyl ~ amin,
N,N,N',N'-tetraglycidyl-m-xylylendiamin,  1,3-bis(N,N-diglycidyl aminometyl)
xyclohexan, va cac hgp chét twong tir. Céc chit lién két chéo epoxy c6 thé dugc sir

dung riéng hoic két hop hai hogc nhiéu hop chit nay.

Vi dy v& hop chét tao phirc chelat v6i kim loai bao gdm céc thanh phin kim
loai 1a nhom, sit, thiéc, titan, va niken; va cac thanh phﬁn tao phirc chelat 12
axetylen, metyl axetoaxetat, etyl lactat, va cac hop chit twrong tu. Cac hop chit tao
phtre chelat véi kim loai 6 thé dugc st dung riéng hodic két hop hai hodc nhidu hop

chét nay.

Tét hon néu chit lién két chéo duge sir dung & ham lugng nim trong khodng
tir 0,01 phin khéi lugng dén 15 phan khéi lwong, va tét hon nita néu nim trong
khoang tir 0,5 ph?m khdi luong dén 10 phin khdi hrong, tinh theo 100 phin khéi
lugng polyme (A). Khi ham luong cta chat lién két chéo nho hon 0,01 phin khéi
llzrc,mg, thi luc dinh cda ché phém dinh nhay ap co thé nho, do d6 do bén dinh co6 thé
thap. Mit khac, khi ham lugng cla chét lién két chéo 16n hon 15 phén khdi lugng,
thi Iyc dinh cta ché phim dinh nhay 4p c6 thé 16n va dic tinh chay ciia cia ché
phim c6 thé thip, do d6 mirc do gia'_téng luc dinh nhay 4p xuét hién theo thdi gian
¢6 thé thap.

Ché phdm dinh nhay 4p theo séng ché c6 thé con chira chét xtc tac lién két
chéo @& 1am tang phan tmg lién két chéo bét ky néu trén mot cach hidu qua hon. Tét
hon néu chit xuc tac thiée (dac biét, dioctyl thiéc dilaurat) c6 thé duoc st dung lam
chét xtic tac lién két chéo. Khong c6 gidi han cu thé vé ham lugng st dung clia chét
xtc tac lién két chéo (vi du chét xidic tac thiée nhu dioctyl thiéc dilaurat), nhung chét
xtic tac lién két chéo c6 thé duoc sir dung & ham lugng nam trong khoéng ttir 0,0001

phén khéi lugng dén 1 phan khéi luong, tinh theo 100 phén khéi lugng polyme (A).

Khong c6 gidi han cu thé vé& nhua dinh, va bao gdm nhya dinh rosin, nhira
dinh terpen, nhya dinh phenol, nhya dinh hydrocacbon, nhya dinh keton, nhya dinh
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polyamit, nhya dinh epoxy, nhya dinh dan hdi, va cic nhua tuong tu. Vi du vé nhya
dinh rosin bao gbdm rosin chua cai bién (rosin thd), nhu gdm rosin, rosin gd, va dau
rosin mach dai; rosin cai bién thu duoc bing cach cai bién cac rosin chua cai bién
ndy bang phén tmg polyme héa, phan tng dj ly, phan tng hydro héa, hodc phén tng
tuong tu (rosin dugc polyme hoa, rosin 4n dinh, rosin di ly, rosin dugc hydro hoa
hoan toan, rosin dugc hydro héa mat ph?m, va c4c rosin dugce cai bién hoa hoc khac,

v.v.); va cac dan xuat rosin khic nhau.

Vi du v& din xuét rosin bao gdm nhya rosin phenol thu dugc bing cach bd
sung phenol vio rosin (rosin chua cai bién, rosin cai bién, va cac dén Xuét rosin
khac nhau, v.v.) bing chét xiic tac axit, sau d6 xir Iy bing phan tng polyme héa
nhiét; nhya este rosin, nhu hgp chét este rosin (este rosin chua cai bién) thu dudc
‘bing cach este hoa rosin chua cai bién bang rugu, va hop chit este rosin cai bién
(nhu este rosin dugc polyme hoa, este rosin dn dinh, este rosin dj ly, este rosin dugc
hydro hoa hoan toan, va este rosin dugc hydro héa mdt phan) thu duge bang cach
este héa rosin cai bién (nhu rosin dugc polyme hoa, rosin n dinh, rosin di ly, rosin
dugc hydro héa hoan toan, va rosin dugc hydro héa mot ph?m) bf“mg rugu; nhura
rosin dugc cai bién bang axit béo khong no thu dugc bing cach cai bién rosin chua
cai bién hoic rosin cai bién (nhu rosin dugc polyme hoéa, rosin dn dinh, rosin di ly,
rosin dugc hydro héa hoan toan, va rosin dugc hydro héa mot phan) bang axit béo
khong no; axit béo khong no-modified nhya este rosin thu duge bang céch cai bién
nhya este rosin bing axit béo khéng no; nhwra ruou rosin thu duge bang cach xir Iy
cac nhém carboxyl trong rosin chua cai bién, rosin cai bién (nhu rosin dugc polyme
héa, rosin dn dinh, rosin di ly, rosin dugc hydro hoa hoan toan, va rosin dugc vhydro
héa mot phan), nhua rosin dugc cai bién bang axit béo khong no, hoic este rosin
dugc cai bién bing axit béo khong no bang phan tng khir; mubi kim loai ctia nhya
rosin (dac biét, nhua este rosin), nhu rosin chua cai bién, rosin cai bién, va cac din

xuét rosin khac nhau; va céc hop chét tuong tu.

Vi du vé nhya diﬁh terpen bao gdm nhua terpen, nhu polyme a-pinen,
polyme B-pinen, va polyme dipenten; nliua térpen cai bién (vi du nhwa terpen
phenol, nhyra terpen cai bién styren, nhua terpen dugc ci bién nhan thom, va nhya
terpen dugc hydro héa, v.v.) thu dugc b.%mg cach cai bién (cai bién béng phenol, cai -

bién nhan thom, cai bién hydro héa, va cai bién hydrocacbon, v.v.) cac nhyua terpen
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ndy; va cac hop chét twrong tur.

Vi du vé& nhwa dinh phenol bao gbm sin phim ngung tu (vi du nhya
alkylphenol nhya xylenformaldehyt, v.v.) cia cac phenol khac nhau (vi du phenol,
m-cresol, 3,5-xylenol, p-alkylphenol, va resorcinol, v.v.) va formaldehyt; resol thu
duoc bing céch cho phenol va formaldehyt phan tng cong hop véi chit xuc tic
kidém; nhua novolac thu dugc bang cach ngung tu phenol va formaldehyt bang chét

xUc téc axit; va cac hgp chét tuong tu.

Vi du v& nhwya dinh hydrocacbon (nhwa dinh diu md) bao gdbm nhya
~ hydrocacbon béo (polyme ctia hydrocacbon béo, nhur C,.s olefin va dien (olefin nhu
- buten-1, isobutylen, va penten-1; va dien nhu butadien, 1,3-pentadien, va isopren);
- nhya hydrocabon vong no (nhua hydrocabon mach vong no thu duge bang cach tao
vong/dime héa “phan cét ddu mo C4” hogc “phén cAt ddu mo C5”, sau d6 polyme
hoa; polyme ciia hgp chit dien mach vong (xyclopentadien, dixyclopentadien,
etyliden norbornen, va dipenten, v.v.) hodc hop chét duogc hydro héa ctia ching; va
nhya hydrocabon mach vong no thu dugc bang cach hydro hda vong thom ciia nhya
hy'"drocacbon thom va nhya ddu mé thom va béo); nhyra hydrocacbon thom (polyme
cta hydrocabon thom chira nhom C8-10 vinyl (styren, vinyl toluen, o-metylstyren,
inden, va metylinden, v.v.); nhua ddu mé thom va béo (copolyme styren-olefin,
v.v.); nhya ddu moé vong no va béo; nhuya hydrocacbon dugc hydro héa; nhua

cumaron; nhuya cumaron inden; va cac nhya tuong tu.

Vi du v& céc san phim c6 ban trén thi trudng clia esté rosin duoc polyme hoa
¢6 thé duge st dung bao gdm cac san phidm c6 nhin hiéu “PENSEL D-1257,
“PENSEL D-135”, “PENSEL D-160”, “PENSEL KK”, va “PENSEL C”, v.v., do
ARAKAWA CHEMICAL INDUSTRIES, LTD. san xuét, nhung khong chi gidi han
& cac san phdm nay.

Vi du vé cac san phdm c6 ban trén thi trudng clia nhya terpen phenol ¢6 thé
dugc st dung b_ao gém cac san phém c¢6 nhan hi€u “YS Polystar S-145”, “YS
Polystar G-1257, “YS Polystar N125”, va “YS Polystar U-115", do YASUHARA
CHEMICAL CO., LTD. san xuit; cac san phdm c6 nhan hiéu “TAMANOL 803L”
va “TAMANOL 9017, do ARAKAWA CHEMICAL INDUSTRIES, LTD. sén xuét;
san phdm c6 nhin hiéu “SUMILITE RESIN PR-12603” do SUMITOMO
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BAKELITE CO., LTD. san xuét; va san phdm twong tir, nhung khong chi giéi han &

c4c san phim nay.
Lé6p dinh nhay 4p va tAm dinh nhay ép

CAu trac cta tm dinh nhay 4p c6 i6p dinh nhay 4p bao gbém ché phim dinh

nhay 4p c6 thanh phén néu trén dugc md ta dudi day.

Lé6p dinh nhay 4p theo sang ché c6 thé 13 16p dugc hoa ctmg chira ché phdm
dinh nhay ap. Ttc 13, 16p dinh nhay &p nay co6 thé dugc didu ché bang phu ché phim
dinh nhay ép 18n than d& thich hop (vi du ma hodc phu), sau d6 béng cach thuc hién
xir Iy héa cimg thich hop. Khi hai hogc nhiéu qu4 trinh xit Iy héa ctng (1am khd, tao
lién két chéo, polyme héa, v.v.) dugc thuc hién, cac qué trinh xir 1y ndy c6 thé duge
thuc hién ddng thoi hodc theo nhiéu giai doan. Khi ché phdm dinh nhay 4p st dung
polyme cé céu tric chua hoan chinh (xi-rd polyme acrylic), thi phan tmg copolyme
hoa cudi cung thuong dugc thuc hién duéi dang xir Iy héa ciig (polyme c6 chu triic
chua hoan chinh dugc tiép tuc copolyme hoda dé tao ra polyme hoan chinh). Vi du,
khi ché phdm dinh nhay 4p c6 thé hoa cting bang 4nh séng dugc st dung, qué trinh
chiéu xa béng anh sang dugc thyc hién. Qua trinh xt ly hoa vcfrng, nhu tao lién két
chéo hoac 1am kho, co thé dugc thuc hién, khi can. Vi du, khi ché phém dinh nhay
ap c6 thé hoa cing bang anh séng can 1am khé, t&t hon néu thuc hién héa cimg
bing 4nh sang sau khi 1am kho. Khi ché phdm dinh nhay 4p sir dung polyme hoan
chinh, qu4 trinh xt 1y, nhu 1am kho (1am kho bang cach gia nhiét) hoic tao lién két

chéo, thuong dugc thuc hién dudi dang xir Iy hda cung, khi can.

Qua trinh ma hodc phu ché phém dinh nhay ap c6 thé duoc thuc hiéﬁ béng
cach str dung may phu thong thuong, vi du may phud can in 16m, mdy phu cn ngugc,
mday ma lin-cham, mdy can phd nhung, méy son 16t thanh, may ma bang dao, hoic
mdy trang kiéu phun swong. Theo cich khéc, 16p dinh nhay 4p ndy c6 thé duogc didu
ché bang cach phu truc tiép ché pham dinh nhay 4p nay 1én than d&, hodc 16p dinh
nhay ap dugc tao ra trén 16p 16t c6 thé thao duge co thé duoc chuyén Ién than da.

Tét hon néu mdédun dan hodi & nhiét d6 23°C cia 16p dinh nhay 4p néu trén,
duoc do bang phuong phép do d6 nhét dan hdi dong trong diéu kién bién dang truot
& tAn sb bang 1Hz, bing 1 x 10° Pa hodc nhd hon, tdt hon nira néu nim trong

khoang tir 1 x 10* dén 8 x 10° Pa, va tét hon nira néu nam trong khoang tir 2 x 10*
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dén 6 x 10° Pa. Khi modun dan hdi 16n hon 1 x 10%, ¢6 thé xuét hién tinh trang hu

héng, trong d6 4o bAm dinh vao mit nham tré nén kém.

Tét hon néu ham lugng cia thanh phin khong hoa tan trong dung mdi & 16p
dinh nhay 4p nay ndm trong khoang tir 15,0% dén 99,0% khéi lugng, v t6t hon néu
" ndm trong khoang tir 20,0% dén 95,0% khbi lugng. Khi ham hrong cia thinh phén
khong hoa tan trong dung mdi nho hon 15,0% khéi lugng, thi Iyc dinh c6 thé tré
nén khong di va do bén dinh c6 thé thép; trai lai khi ham lwong ctia thanh phin
khdng hoa tan trong dung moi 16n hon 99,0% khéi luong, thi luc dinh c6 thé tré nén
quéa 16n va mirc do ting lyc dinh nhay 4p xuét hién theo thdi gian c6 thé khong du.
Ham luong cia thanh phin khong hoa tan trong dung mdi duge xdc dinh bang

phuong phép duge mo ta dudi day.

Khong c6 gi6i han cu thé vé chiéu day cla 16p dinh nhay 4p nay, nhuhg khi
16p dinh nhay 4p nay dugc dat méng chi trén mot mét cla than da, thi co thé thu
dugc d6 bam dinh cao béng cach tao ra chidu day cia 16p dinh nhay 4p nay nim
trong khoang tir 2um dén 400pum, tét hon néu nim trong khoang tir 3um dén 200um,
va'tét hon nita néu nam trong khoang tir 5pum dén 150um. Khi céc 16p dinh nhay 4p
nay dugc dat méng trén ca hai mit cia than do, thi co thé thu dugc d6 bam dinh cao
bang céch tao ra chidu day ctia mdi 16p dinh nhay &p nim trong khoang tir 1pm dén
200pm, tét hon néu nim trong khoang tir 3pm dn 200pum, va t6t hon nira néu nim
trong khoang tir Spum dén 150pum. Khi céc 16p dinh nhay &p nay dugc dat méng trén
¢4 hai mit cia than d5, thi chidu day cua ca hai 16p dinh nhay 4p ndy c6 thé gidng
hodc khac nhau. Khi chiéu day ctia 16p dinh nhay 4p nay nhé hon 1um, thi mirc do
tang luc dinh nhay 4p xuét hién theo thoi gian c6 thé thap; trai lai khi chiéu day cia
16p dinh nhay ap nay 16n hon 400um, thi tdc dung khir luc dinh nhay ap xuét hién

ngay sau khi d4n c6 thé trd nén khong di.

Fig.1 13 hinh v& thé hién tAm dinh nhay 4p 10 theo séng ché. TAm dinh nhay
ap 10 duoc thé hién trén Fig.1 bao gdm than d& 12 va 16p dinh nhay &p 14 dugc dat
mong trén mot mit cua than d 12 va chira ché phdm dinh nhay 4p. Trong tdm dinh
nhay ap 10, 16p dinh nhay 4p nay dugc tao ra trén it nhit mot mit cia than do 12
theo phwong phéap cb dinh, tic 13 khong tach 16p dinh nhay 4p 14 khéi than do 12.
Thuit ngir “tdm dinh nhay 4p” dugc dung trong ban mé ta dé chi bang dinh nhay 4p,

-29-



25837

mang dinh nhay 4p, nhan dinh nhay 4p, va san phim twong ty. TAm dinh nhay 4p
nay c6 thé duogc cit hoic duc 15 thanh hinh dang thich hop theo muc dich st dung.
L6p dinh nhay 4p nay khong bi gidi .han & 16p dinh dugc tao ra lién tuc, nhung 16p
dinh nhay ép cé thé dugc thanh dang ngiu nhién ho#ic ¢6 trat ty, vi du dang hinh
chdm hozc dang hinh dai. '

Vi du vé than d& néu trén (d€) bao gdm mang déo, nhu mang polyolefin bao
gdbm polyetylen, polypropylen, poly-1-buten, poly-4-metyl-1-penten, etylen
propylen copolyme, etylen 1-buten copolyme, etylen vinyl axetat copolyme, etylen
etyl acrylat copolyme, va copolyme ctia rugu vinylic va etylen, mang polyeste bao
gdm polyetylen terephtalat, polyetylen naphtalat, polybutylen terephtalat, va céc
hop chit tuong tu, mang polyacrylat, mang polystyren, mang polyamit bao gbm
nylon 6, nylon 6,6, polyamit thom c6 cAu tric chua hoan chinh, va cac hop chit
trrong tu, mang polyvinylclorua, mang polyvinyliden clorua, va mang polycarbonat;
dé xbp, nhu nhira x6p polyuretan va nhya x0p polyetylen; gidy, nhu gidy tha cong,
giéy kép, va giéy nhit; vai, nhu vai bong va vai soi cat dan; vai khong dét, nhu vai
khong dét polyeste va vai khong dét vinylon; giy kim loai, nhu gidy nhém va gidy
dé)ng; va san phém tuong tu, cé thé dugc chon thich hop va st dung theo muc dich

str dung cia bang dinh nhay 4p nay.

Khi cén, than d& ciing c6 thé duge xir 1y, bao gbm xit ly nha khuén va xir Iy
chéng ban st dung chét 1am nha khudn, nhu chit nha khudn silicon, chét nha khudn
flo, chit nha khuén alkyl mach dai, hodc chit nha khudn amit cia axit bée, va bot
silic dioxit; va xir ly d& dinh, nhu xir 1y bing axit, xir 1y bang kiém, xir 1y son 16t, xix
ly dién héa, xir ly bang plasma, xir ly bang tia cuc tim, hodc xir Iy twong tu. Chiéu
day cua than do c6 thé dugc chon thich hgp theo muc dich st dung, nhung nhin
chung chiéu day cta thin d& nim trong khoang tir 1pum dén 200um. Trong bing
dinh nhay 4p theo sang ché, t6t hon néu chidu day cta than d& (dé) nidm trong

khoéng tir 1pm dén 100um.

Khi cén, than do cling c¢6 thé duge xit Iy, bao gdm xir Iy nha khudn va xt Iy
chéng ban st dung chit 1am nha khudn, nhu chit nha khudn silicon, chit nha khudn
flo, chit nha khudn alkyl mach dai, hodc chit nha khuon amit cia axit béo, va bot
silic dioxit; xit 1y d& dinh, nhw xr Iy bing axit, xtr Iy bing kidm, xi 1y son 16t, xt Iy

dién hoa, xtr Iy bang plasma, xir Iy bang tia cuc tim, hoic xir 1}7 tuong tu; va xu ly
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khir tinh dién, nhu kiéu phu, kiéu khuéy tron, kiéu léng dong hoi, hodc xtr ly tuong
tur.

Trong tim dinh nhay 4p theo sang ché, 16p 16t c6 thé thao duge c6 thé duge
dén vao bé mit ctia 16p dinh nhay 4p nay, khi can, dé bao vé bé mit dinh nhay ap.

Gidy hodc mang déo c6 thé duge st dung 1am nguyén licu dé tao ré 16p 16t
c6 thé thao dugc, nhung t6t hon néu mang déo dugc st dung do cé dd min bé miit
cao. Khong c6 gidi han cu thé vé mang déo mién 13 c6 thé bao vé 16p dinh nhay é&p
ndy, va vi du vé mang déo bao gébm mang polyetylen, mang polypropylen, mang
polybuten, mang polybutadien, mang polymetylpenten, mang polyvinylclorua,
mang vinylclorua copolyme, mang polyetylen terephtalat, mang polybutylen

terephtalat, mang polyuretan, mang etylen-vinylaxetat copolyme, va mang tuong tu.

Chidu day cua 16p 16t c6 thé thao duge thuong ndm trong khoang tir Spm dén
200um, va tét hon néu nim trong khoang tir khodng 10um dn 100pum. Khi chiéu
day nim trong khoang nay, 16p 16t ¢ thé thao dugc c6 kha ning dan rt cao vao 16p
dinh nhay 4p nay va dé béc khéi 16p dinh nhay ap nay. Lop 16t ¢b thé thio dugc
cling c6 thé dugc xir 1y, khi can, bao gém xir Iy nha khuén va xtr ly chéng ban sir
dung chét jam nha khuon, nhu chét nha khuén silicon, chit nha khuén flo, chat nha
khudn alkyl mach dai, hodc chét nha khudn amit cia axit béo, va bot silic dioxit; va
xtr Iy khtr tinh dién, kiéu phu, kiéu khudy tron, kiéu ling dong hoi, hogic xtt 1y twong
tu.

TAm dinh nhay 4p nay ;:6 lyc dinh nhay ap ngay sau khi ddn vao mét dan nhd,
do d6 ngay ca khi bot khi bi 13n & gitra mat d4n va tm dinh nhay 4p nay, bot khi c6
thé d& dang dugc ddy ra. Hon nita, tim dinh nhay 4p ndy c6 dic tinh 12 Iyc dinh
nhay 4p dugc gia ting theo thoi gian va do bén dinh cao. Pic tinh cia tdm dinh
nhay 4p nay, xuét hién ngay sau khi tim nay dugc d4n (sau khi tAm nay duogc dé &
nhiét d6 phong (23°C) trong 10 gidy hodc dé & nhiét d6 phong trong 30 phut), c6
thé duoc danh gia bing thir nghiém loai bo luc dinh nhay 4p 180°, trong d6 tém nay
duoc boc & the do kéo bang 300mm/phiit va goc béc bang 180°. Thir nghiém loai bé
luc ldinh nhay ap 180° dugc thuc hién theo phuong phéap va diéu kién mé ta trong

phén Vi dy thyc hién sang ché.

Lyc dinh nhay 4p N1, xuét hién sau khi tAm dinh nhay 4p nay dugc dan va dé
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& nhiét do 23°C trong 10 gidy (diéu kién ngay sau khi dén), bang 1,0 [N/20mm]
hodc nhé hon, tét hon néu bing 0,7 [N/20mm], va t6t hon nira néu bing 0,3
[N/20mm]. Khi lyc dinh nhay 4p N1, xuét hién ngay sau khi dan, 16n hon 1,0
[N/20mm], ¢ thé khéng loai bé dugc bot khi bi 1dn & gilta mat dén va 16p dinh
nhay ap nay.

Luc dinh nhay 4p, xuét hién sau khi héa ciing tAm dinh nhay 4p nay, c6 thé
duwgc danh gia bang thir nghiém loai bé luc dinh nhay 4p 180°, trong d6 tAm nay
dugc dé & nhiét d6 80°C trong 5 phit, sau d6 boc & tdc do kéo béng 300mm/phut va
gbc boe béng 180°. Thir nghiém loai bo lyc dinh nhay ap 180° dugc thuc hién theo

phuong phép va didu kién mo ta trong phén Vi du thyc hién sing ché.

 Luc dinh nhay ép N2, xudt hién sau khi hoa ctng tAm dinh nhay é4p nay, bang
3,0 [N/20mm] hodc 16n hon, t&t hon néu bing 4,0 [N/20mm], va t6t hon nita néu
~ bang 5,0 [N/20mm]. Khi lyc dinh nhay 4p N2, xuét hién sau khi héa ctmg, nhé hon
3,0 [N/20mm], thi khong thé ¢ dinh chic chin mjt dan.

- TAm dinh nhay 4p theo sang ché dugc tao hinh sao cho ty 1& N2/N1 cua luc
dinh nhay 4p N1, xuét hién sau khi 16p dinh nhay &p ndy dugc dan vao tam thép
khong gi (tAm thép 430 BA) va dé trong 10 gidy, va lyc dinh nhay ap N2, xuét hién
sau khi tim nay dugc dan va hoa gia & nhiét d 80°C trong 5 phut, béng 5,0 hodc
16n hon, tét hon néu béng 10,0 hoac 16n hon, va tdt hon nira néu béng 20,0 hodc 16n
hon. Khi ty 1& N2/N1 nhé hon 5,0, khong thé dan chit tim nay vao mit dén.

Hon nita, tim dinh nhay 4p nay co daflé tinh 13 bot khi bi 14n khi tAm nay dugc
dén vao mat dan, c6 thé dé dang dugc giai phong. Dic tinh gidi phong bot khi cua
tAm dinh nhay 4p duoc dénh gia theo phuong phép va diu kién mo ta trong phan Vi

du thyc hién sang ché.

T4m dinh nhay 4p theo sang ché c6 dic tinh 1a: & thai diém bat diu dan vio
mit dan, tAm nay cd lyc dinh nhay 4p nhé dén mirc d6 co thé thuc hién viéc dan lai;
sau d6 tAm niy duoc dan chit vio mit dan. Ngoai dic tinh nay, t4m dinh nhay 4p
nay c6 dic tinh 12 ngay ca khi bot khi bj 13n & gitra tAm ndy va mit dan & thoi diém
bét dAu dan vao mit dan, bot khi da bi 14n c¢6 thé dé dang dugc gidi phéng. Do do,
t6t hon néu tdm dinh nhay 4p nay c6 thé duoc sir dung trong cac tmg dung quang

hoc, trong d6 mang quang hoc dugce st dung trong cac thiét bi hién thi hinh anh,
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nhu man hinh tinh thé 16ng, man hinh plasma, va man hinh dién quang hitu co,
duoc bam vao, v.v.; va ciing duoc st dung lam vét lidu dé lip rap céac linh kién
trong céc thiét bi di dong va céc thiét bi dién va dién tir khac, v.v., hodc vat liéu dé
14p rap cac linh kién khic nhau trong xe 0 to va thiét bj dién gia dung , v.v. Pic biét,
khi mit d4n duoc ché tao bing Vit lidu gion, va céc vat liéu tuong tw, mt dan cd
thé dugc bao vé chéng hur hdéng khi thuc hién viéc déan lai. Vi du vé vat litu gion
nay bao gbdm thiy tinh, chat déo mang méng, mang déo kéo cing, trong d6 cac phan
ti¢ duge dinh hudng, gém 16p moéng, chi den cacbonat hoa, grafit, va cac vat liu

tuong tu.
Vi du thye hién sing ché

‘Sang ché s& duoc mb ta chi tiét hon thong qua cac vi du dudi ddy. Tuy nhién,
cac vi du nay chi nhim muc dich minh hoa sang ché chtr khong gi6i han pham vi

clia sang ché.
Diéu ché polyme acrylic 1 QEHA/AA = 95/5) 1a thanh phén (A)

Este 2-etylhexyl acrylat (95 phan khéi hrong, 2EHA), axit acrylic (5 phén
khéi luong, AA), va dung moi polyme héa etyl axetat (200 phan khéi lugng) duge
nap vao binh 4 cb duge trang bi canh khuéy, nhiét ké, 6ng nap khi nito, va by lam
7 ngudi. Sau d6, hon hgp nay dugc khudy trong diéu kién khi nito & nhiét do 60°C
trong 2 gid, chét kich hoat polyme héa bang nhiét azobisisobutyronitril (0,2 phén
khéi lugng) duoc nap vao binh dé phan tmg véi hdn hgp nay & nhiét do 60°C trong
6 git. Khéi luong phan tir trung binh khéi ctia polyme thu dﬁqc bang 1100000.

Diéu ché xi-rd polyme acrylic 2 (2EHA/AA = 94/6) 13 thanh phan (A)

Este 2-etylhexyl acrylat (94 phin khéi hrgng, 2EHA), axit acrylic (6 phén
khdi lugng, AA), chit kich hoat polyme héa bang dnh sang (0,05 phén khéi luong,
nhan hiéu: IRGACURE 184, do BASF san xuét), va chit kich hoat polyme héa
bing 4nh sang (0,05 phan khéi lwgng, nhin hiéu: IRGACURE 651, do BASF sén
xuét) dugc nap vao binh 4 c¢d. Polyme c6 cAu tric chua hoan chinh (xi-rd polyme
acrylic) ¢ ty 16 polyme héa bang khoang 8% khdi lwong duoc didu ché bang cach
cho hdn hop nay tiép xic vdi tia cuc tim trong diu kién khi nito dé polyme hoa

timg phén bing 4nh sang.
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Diéu ché polyme (met)acrylic 1 (MMA/BMA/2
EHMA/X-22-174ASX/X-22-174DX = 40/20/20/17/3) 1a thanh phén (B)

Toluen (100 phén khdi lrgng), metyl metacrylat (40 phin khéi lrong, MMA),
butyl metacrylat (20 phan khéi lrgng, BMA), 2-etylhexyl metacrylat (20 phin khéi
luong, 2-EHMA), monome metacrylat chira mach chinh polysiloxan hitu co ¢6 sb
duong luong nhém chic bing 900g/mol (17 phin khéi luong, nhan hiéu:
X-22-174ASX, do Shin-Etsu Chemical Co., Ltd. san xuét), monome metacrylat
chira mach chinh polysiloxan hitu co c¢6 sb duong lugng nhém chirc bing
4600g/mol (3 phan khdi lugng, nhan higu: X-22-174DX, do Shin-Etsu Chemical
Co., Ltd. san xuét), va chét chuyén mach metyl thidglycolat (0,51 phén khéi lugng)
dugc nap vao binh 4 cb dugce trang bi canh khuéy, nhiét ké, 6ng nap khi nito, bg 1am
ngudi, va phéu nhé giot. Hén hop nay duge khudy trong didu kién khi nito & nhiét
d6 70°C trong 1 gio, sau do chit kich hoat polyme héa bing nhiét
azobisisobutyronitril (0,2 phan khdi hrong) durge nap vao binh dé phan umg véi hdn
hop nay & nhiét @6 70°C trong 2 gio, sau do chit kich hoat polyme hoa bang nhiét
azobisisobutyronitril (0,1 phén khéi lugng) dwoc nap vao binh, ¢ ching phan Gng
v6i nhau & nhiét d@d 80°C trong 5 gid. Khéi lugng phan tir trung binh khéi clia
polyme (met)acrylic thu dugc 1 bang 22800.

Pidu ché polyme (met)acrylic 1a thanh phén (B) khéc

MB&i polyme (met)acrylic 2 dén 8 dugc didu ché theo cing phuong phéap nhu
p_olyme (met)acrylic 1, chi khac vé thanh phin monome, loai dung mdi, va phan

khéi luong chét chuyén mach duoc bd sung theo phuong phép dugce thé hién trong

Bang 1.
Bang 1
Chét
S6 chuyén £
. Ty 1é duong mach Dun E‘gﬁ !
Polyme Thanh phan copolyme luong metyl o 1g hﬁf
héa nhom thioglygcolat P i
chirc (phéan
khoi hrong)
Polyme HMA/ 2
(met)acrylic ]Z ASX/XX2222- -1177 40/20/20/17/3 1460 0,51 Toluen | 22800
1
4DX
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Polyme | g oo 17
i 2
(met)azlcryhc AASX/X22-17 40/20/20/14/6 2010 0,51 Toluen | 22400
4DX
Polyme | gt oo 17
(met)gcryhc AASX/X22-17 40/20/20/8,7/11,3 2990 0,51 Toluen | 22500
4DX
Polyme MMA/BMA/2
(met)acrylic | EHMA/X22-17 40/20/20/20 4600 0,51 Toluen | 24100
4 4DX
Polyme MMA/BMA/2
(met)acrylic | EHMA/X22-17 40/20/20/20 4600 0,45 Toluen | 35600
5 4DX
Polyme ]/)CPMA/BMA . ,
(mebhacrylic 6 2EHMA/X22- 40/20/20/20 4600 0,51 Toluen | 19000
, 174DX
Polyme DCPMA/2EH
(met)acrylic | MA/X22-174D 40/40/20 4600 0,51 "Toluen | 18200
7 X
Polyme MMA/BMA/2
(met)acrylic | EHMA/X22-17 | 45/22.5/22,5/10 4600 0,53 Toluen | 22200
8 4DX

Céc ky hiéu viét tit dugc thé hién 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 chira mach chinh polysiloxan hitu co ¢6

s6 duong lugng nhém chirc 900g/mol, do Shin-Etsu Chemical Co., Ltd. san Xuét.

X-22-174DX: Monome metacrylat chira mach chinh polysiloxan hitu co ¢6

s6 duong lugng nhém chirc 4600g/mol, do Shin-Etsu Chemical Co., Ltd. san xudt.

Do khéi lugng phén tir

Khéi lvong phén tir trung binh khdi cia polyme dugc do bing cach st dung
thiét bi sic ky thAm gel (do TOSOH CORP. san xuit, HLG-8220 GPC). Cac diéu

kién do 12 nhu sau va khéi lugng phan tir dugc xac dinh bing cach quy ddi tir dudng

chuén polystyren.

Nong d6 mau:

Thé tich tiém mau:

Dung moi rtra giai: Tetrahydrofuran..

10pL.
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Tbc do dong:  0,6mL/phut.

Nhiét 46 do: 40°C.

(;(f)t: ¢t mau: cot guard TSK SuperHZ-H (mot cot) + TSKgel SuperHZM-H
(hai cot).

Cot dbi chiéu: TSKgel SuperH-RC (mot cot).

B6 phan phat hién: khiic xa ké vi sai (RI).

Vidul

Piéu ché ché phim dinh nhay ép

Ché phim dinh nhay 4p dugc didu ché bang cach bd sung 5 phan khéi lugng
polyme (met)acrylic 3 va 1 phidn khéi lugng CORONATE L (do NIPPON
POLYURETHANE INDUSTRY CO., LTD. san xuét, chit lién két chéo 13 san phdm
cong hop trime cia trimetylolpropan va tolylen diisoxyanat) vac 500 phin khdi
twong dung dich (100 phan khdi lugng polyme acrylic (A)), trong d6 polyme acrylic
- 1(35% khéi luong) dugc pha lodng dén 20% khéi lrgng bang etyl axetat; va khudy

hén hop nay & nhiét d6 25°C trong 5 phut.

San xuit tim dinh nhay 4p

Lé6p dinh nhay 4p c6 chiéu day bang 20um dugc san xuét bing cach phi ché
phdm dinh nhay 4p néu trén I1én mdt mit cia mang polyeste co chidu day bing
38um (nhén hiéu: Diafoil MRF, do Mitsubishi Plastics Inc. san xuét), mot mit dugc
xtr Iy nha khuon bang silicon; va bang cach gia nhiét ché phim da dugc phit & nhiét
d6 130°C trong 2 phut. Tiép theo, 16p dinh nhay 4p dugc tao ra trén 16p 16t c6 thé
thao duge ndy dugc chuyén 1én than d& ¢6 chidu day bang 25um dé thu dugc tAm
dinh nhay 4p (bing dinh nhay 4p mdt mit) c6 tong chiéu day bing 45um. Theo c4ch
khac, biang dinh nhay 4p mdt mit nay c6 thé duge san xuét bing cach phu truc tiép

ché phim dinh nhay 4p nay 1én than d&.
Vidu?2

Ché phim dinh nhay 4p dugc diéu ché bang cach bd Sung 5 phan khdi lugng
polyme (met)acrylic 3, 20 phin khéi lugng nhya dinh YS Polystar S-145 (do
YASUHARA CHEMICAL CO., LTD. san xuét), va 1 phin khéi lugng chét lién két
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chéo CORONATE L (san phidm cdng hop trime ciia trimetylolpropan va tolylen
diisoxyanat, do NIPPON POLYURETHANE INDUSTRY CO., LTD. san xuét) vao
500 phan khéi lugng dung dich (100 phén khéi lugng polyme acrylic (A)), trong d6
polyme acrylic 1 (35% khdi luong) duge pha loang dén 20% khéi lugng bang etyl
axetat; va khudy hdn hop ndy & nhiét d6 25°C trong 5 phit.

San xut tim dinh nhay ap

L6p dinh nhay 4p c6 chidu day bing 20pm duge san xudt bing cach phii ché
phdm dinh nhay 4p néu trén l1én mot mat clia mang polyeste ¢6 chidu day bing
38um (nhan hiéu: Diafoil MRF, do Mitsubishi Plastics Inc. san xuit), mot mit duge
xtr Iy nha khuén bing silicon; va bang cach gia nhiét ché phdm da dugc phu & nhiét
d6 130°C trong 2 phut. Tiép theo, 16p dinh nhay 4p dugc tao ra trén 16p 16t c6 thé
thdo dugc nay dugce chuyén 1én than d& c6 chidu day bang 25um dé thu dugc tim
dinh nhay 4p (bang dinh nhay 4p mot mdt) co tbng chiéu day bang 45um. Theo cach
khac, bing dinh nhay 4p mot méat nay co thé dugc san xuét b%mg cach phu truc tiép
ché phdm dinh nhay 4p nay 1én than da.

Vidu3 |

Ché phdm dinh nhay 4p dugc didu ché bang cling phuong phap trong vi du 1,
chi khac 1a polyme (met)acrylic 4 dugc st dung thay cho polyme (met)acrylic 3
duogc st dung trong vi du 1. Tiép theo, tim dinh nhay &p (bdng dinh nhay ap mot
mit) c6 téng chiéu day bang 45um dugc san _xuét bing ciing phuong phép trong vi

dul.
Vidu4

Ché phim dinh nhay 4p dugc diéu ché bang ciing phuong phép trong vi du 2,
chi khac 1a polyme (met)acrylic 4 dugc st dung thay cho polyme (met)acrylic 3
duge st dung trong-vi du 2. Tiép theo, tAim dinh nhay 4p (bing dinh nhay &p mt
mit) c6 téng chiéu day bang 45um dugc san xuét bang ciing phuong phép trong vi
du 2.

Vidu5
Diéu ché ché phdm dinh nhay 4p

Ché pham dinh nhay 4p duoc didu ché bang cach bd sung 4 phan khéi lugng
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polyme (met)acrylic 3 va 0,07 phén khéi lugng chét lién két chéo trimetylolpropan
triacrylat (TMPTA) vao 100 phén khéi lugng xi-rd polyme acrylic 2 néu trén; sau
d6 khudy déu ching.

Séan xuét tim dinh nhay 4p

Lép phu co chidu day cubi cing bing 50um dugc sin xuét bing cach phi
ché phdm dinh nhay 4p néu trén 1én mdt mit cia mang polyeste co chidu day bing
38um (nhan hiéu: Diafoil MRF, do Mitsubishi Plastics Inc. san xuét), mot mit dugc
xtr 1y nha khuén bang silicon. Sau do, b& mit cta ché phdm dinh nhay 4p da phu
duge boc biang mot mit clia ming polyeste co chidu day biang 38um (nhin hiéu:
Diafoil MRE, do Mitsubishi Plastics Inc. san xuét), mot mat duoc xir Iy nha khudn
bang silicon, sao cho mdt mit ctia mang polyeste duge nim gin 16p phu. Do do,
OXy dmjc loai bé khéi 16p phii ctia ché phim dinh nhay 4p (I6p dinh nhay 4p). Do
dé, 16p pha thu duge duge chiéﬁ xa trong 360 gidy bing tia cuc tim ¢6 d0 sang bing
5mW/cm? (do bang thiét b TOPCON UVR-T1 c6 d6 nhay tdi da & khoang 350nm)
béng cach sir dung dén chiéu sang bang héa chét (do TOSHIBA CORPORATION
san xut) d& dugc polyme héa, dé thu dugc tim dinh nhay &p. Mang polyeste dugc
tao ra trén ca hai bé mit cta tim dinh nhay 4p nay cé chitc ning 1a 16p 16t c6 thé
thao duoc. o

Tiép theo, tAim dinh nhay &p (bing dinh nhay 4p mot mt) co tdng chidu day
béng 75pm duge san xudt bing cach béc 16p 16t c6 thé thao duogc dugce tao ra trén
mot mit, sau d6 chuyén 16p dinh nhay 4p dugc tao ra trén lorp 16t c6 thé thao duge
nay 1&€n mat con lai trén than do co chiéu day bang 50pm.

Vidu6

Ché phdm dinh nhay 4ap c6 chidu day biang 4pm duoc diéu ché bing cing
phuong phép trong vi du 1. Tiép theo, tim dinh nhay 4p (bdng dinh nhay 4p hai
mat) ¢6 tdng chidu day biang 10um duge sin xudt bing cach chuyén 16p dinh nhay
ap dugc tao ra trén 16p 16t 6 th8 thdo duge nay 1én than d c6 chidu day bang 2um
bing cling phuong phép trong vi du 1. |

Vidusosanh 1

Ché phdm dinh nhay 4p dugc diéu ché bang cling phuong phép trong vi du 1,
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chi khic 1a polyme (met)acrylic 3 khong duchst dung. Tiép theo, tim dinh nhay 4p
(bang dinh nhay 4p mot mit) co tbng chiéu day bing 45um dugc sin xuét bing
cuing phuong phép trong vi du 1.

Vi du so sanh 2

Ché phdm dinh nhay 4p duoc didu ché bang cliing phuong phép trong vi du 2,
chi khac 1a polyme (met)acrylic 3 khéng dugc sir dung. Tiép theo, tAm dinh nhay 4p
(bang dinh nhay 4p mdt mdt) co tbng chidu day bing 45um dugc san xuét bing
cung phuong phép trong vi du 1.

Vi du so sanh 3

Ché phim dinh nhay 4p dugc diéu ché bang cung phuong phép trong vi du 5,
chi khac 1a polyme (met)acrylic 3 khong dugc st dung. Tuy nhién, ham hugng cia
chét lién két chéo trimetylolpropan triacrylat (TMPTA) dugc bb sung bing 0,09

phén khéi lugng. Tiép theo, tdm dinh nhay 4p (bang dinh nhay 4p mot mat) c6 téng
| chiéu day bang 75um dugc sin xuét bing cting phuong phép trong vi du 5. Mdi hop
chét duge st dung dé didu ché ché phim dinh nhay 4p theo vi du 1 dén 6 va vi du so
sanh 1 dn 3 duogc thé hién trong Bang 2. Bang 2 thé hién loai va phan khdi lugng
polyme (B) va loai va phin khéi Iugng chat phu gia va chit lién két chéo, tinh theo
100 phan khéi lugng polyme (A).

Béang 2
Chétphy | Chétlién | Chétliénkét |
Polvme B gia (YS | ketchéo chéo
Polyme v Polystar | (Monome | (CORONATE .
(A)100 |- S-145) | dachic) L) Phan
phan khoi 3 N gel (%)
luong . Phan | Phan | pa; khéi | Phin khdi
Loai khoi khoi I
uong luong
luong luong
Polyme _ _
Vidul ZE_HA/AA (met)acrylic 5 - - 1 39,5
=95/5 3
JEHA/AA | , Polyme
Vidu2 | 7 (met)acrylic 5 20 - 1 33,9
=95/5 3
JEHA/AA | | Polyme '
Vidu3 — (met)acrylic 5 - - 1 40,5
=95/5 4
JEHA/AA | Pobyme
Vidud4 |~ _ (met)acrylic 5 20 - 1 39,5
=95/5 4
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Polyme
Vidu5 ZE_HA/AA (met)acrylic 4 - 0,07 - 71,7
} = 95/6 2
Polyme
Videe | ZEHAAAY @ cvaerylic | 5 i ] 1 ]
= 95/5 2
Vidu
so sanh | 2EHA/AA _ ] ] ] 1 38.9
: = 95/5
Vidu
so sénh | 2EHA/AA ] ] 20 ; 1 32,3
; = 95/5
Vidu ‘
so sénh | 2EHA/AA ] ] 0,09 ] 83,5
; = 95/6

Do ham lugng cta thanh phan khong hoa tan trong dung moi

Ham lugng ciia thanh phan khong hoa tan trong dung moi (phan gel) dugc
tinh toén theo cach sau: sau khi 0,1g ché phim dinh nhay 4p dugc Jdy mau va cin
chinh x4c (khéi lugng trude khi nhing), ché phdm di dugc 1dy miu duge nhing vao
khodng 50mL etyl axetat & nhiét dd phong (ndm trong khoang tir 20°C dén 25°C)
trong 1 tudn; thanh phin khong hoa tan trong dung moi (etyl axetat) dwgc tich ra aé
1am khé & nhiét do 130°C trong 2 gid, sau d6 can (khéi lugng sau khi nhing va 1am
khd); va ham lugng duge tinh toan bing cach sir dung phuong trinh dé tinh toan
- “ham lwong cua thanh phin khéng hoa tan trong dung mdi (% khéi lugng) = (khbi
lugng sau khi nhiing va lam kho)/(khdi luong trude khi nhing) x 100”. Két qua do
ham luong cta thanh phan khong hoa tan trong dung méi dugce thé hién trong Bang

2.
Phuong phép thir nghiém
Thir nghiém loai bo luc dinh nhay 4p 180°

Trong trudng hop tAm dinh nhay 4p hai mit c¢6 16p dinh nhay 4p trén cé hai
mit cta dé, mau thir cia tim dinh nhay 4p theo mdi vi du va vi du so sanh duoc tao
ra bing cach béc 16p 16t c6 thé thao dugc (mang polyeste) trén mot mat cia tAm
dinh nhay 4p ndy sao cho mang polyetylen terephtalat co chidu day bing 25um
duogc dan vao 16p dinh nhay ap da duoc ﬁép xuc; va bang cach cét vat thé di duge
dan nay d& c6 chiéu rong bing 20mm. Trong truong hop tdm dinh nhay ap mot mat
c6 16p dinh nhay 4p 1én mdt mit cia dé, mau thir cia tdm dinh nhay 4p nay theo

mdi vi du va vi du so sanh dugc tao ra bang cach cit tam nay dé cé chiéu rong bang

-40-




25837

20mm. T4m thép khéng gi (430 BA) dugc lam sach bang toluen ciing dugc tao ra.
Tiép theo, 16p 16t c6 thé thao dugc (mang polyeste) trén mat con lai cua tdm dinh
nhay ap ndy dugc boc, va mat dinh nhay ap cua tAm nay dugc dan vao thm SUS

(tAm thép 430 BA) bing céch d4o di dao lai truc can c6 khdi lugng 2kg.

Tiép theo, tim dinh nhay 4p dugc san xuat trong mdi vi du va vi du so sanh

dugc dé trong ba diéu kién trong mg sau:

(i) dé & nhiét do 23°C trong 10 gidy sau khi tAm dinh nhay 4p nay dugc dén
vao tAm SUS (tAm thép 430 BA) (diéu kién ngay sau khi dén);

(ii) dé & nhiét @ 23°C trong 30 phut sau khi tim dinh nhay 4p nay dugc
dan vao tAm SUS (tAm thép 430 BA) (diéu kién ban dau); va

(iii) d& & nhiét d6 80°C trong 5 phut sau khi tAm dinh nhay 4p nay dugc dén
vao thm SUS (tAm thép 430 BA), sau d6 tiép tuc dé & nhiét do 23°C trong 30 phiit
(diu kién hoéa clng).

Pbi v6i mdi tAm dinh nhay 4p dugc tao ra trong cac diéu kién (i) dén (iii),
luc dinh nhay ap (luc can) (don vi: N/20mm) vao mét dan, xuét hién khi ddu con lai
ctiia tim nay dugc béc theo goc 180° & tbc do bang 300mm/phut, dugc do. Trong
trrong hop & d6: luc dinh nhay 4p N1, xuit hién ngay sau khi dan, bang IN hodc
nhé hon; luc dinh nhay ap N2, xuét hién sau khi héa cing, b%mg 3N hodac cao hon;
va ty 18 N2/N1 bang 5 hogc cao hon, duge danh gia 1a tét (dic tinh lién quan dén
viéc dén lai va mirc d9 ting xuét hién theo thoi gian 1a O), trong khi d6 trong trudng
hop & d6 luc dinh nhay 4p N1, xuét hién ngay sau khi dén, béng 1,0N hoéc cao hon;
hoac lyc dinh nhay ap N2, xuit hién sau khi hoa ctimg, nhé hon 3N; hodc ty &
N2/N1 nhé hon 5, dugce danh gia 1a kém (déc tinh lién quan dén viéc dén lai va mirc
do tang xuét hién theo thoi gian 1a x). Két qua do thir nghiém loai bé lyc dinh nhay
ap 180° dugc thé hién trong Bang 3. Nhu dugc thé hién trong Bang 3, céc dic tinh
lién quan dén viéc dan lai va muc 9 ting xudt hién theo thoi gian 14 tét d6i véi tAm
dinh nhay 4p theo vi du 1 d&én 6 trong d6 mbi ché phim dinh nhay ap dugc diéu ché

bang cach sir dung polyme (met)acrylic.
Modun dan hdi cat

Mbdun dan héi (G') cta 16p dinh nhay ap dugc st dung trong mdi vi du va vi
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du so sanh dugc danh gia bing phuong phap sau. Miu thir 2mm chiéu day x 7,9
mm¢) dugc tao ra bang cach st dung céc hop chét tao 16p dinh nhay ap da dugc s
dung trong céc vi dy, va mddun dan hoi cét (G' [Pa]) duoc do & thn s bang 1Hz, &
téc do gia nhiét bing 5°C/phit, va nhiét do nim trong khoang tir -50°C dén 100°C
va st dung thiét bi do do dan hdi nhét dong (nhan hidu “ARES” do Rheometrics
Scientific Inc. san xuit) Két qua do modun dan hdi cit (G") & nhiét & 23°C clia 16p
dinh nhay 4p duoc thé hién trong Bang 3. Nhu duoc thé hién trong Bang 3, modun
dan hdi cét cta 16p dinh nhay 4p ciia mdi vi du 12 c6 dd ctng thich hop 1am chét

dinh nhay 4p. Tét hon néu, modun dan hdi bing 1 x 10° Pa hodc nhé hon.

Bang 3
M(")du‘n
dan hoi
, & nhiét
. Luc dinh vio thm SUS | Luc dinhnhay | 05
Chicu day bang (430 BA) (N/20mm) 4p §§a23é§
dinh
nhay p | gy
2 bic nan;
Kiéu tinh iéig
. bing viéc pﬁéng
L | Chiew s, 23°C | a3ec | g0°C dan bot khi
Chiéu | day - sau .1, | laiva
day dé | 16p chiéu 10 sau saus | Tylé mitc | G'[Pa]
[m] dinh day gia 30 phat | N2/N1 i
# () | [ (le) phit | (N2) n
pm tﬁng
€0
thoi
gian
Bing
Vide| o | 50 | 45 | 4 ) 609 | 013 | 78 | 867 | o | T8X | o
1 mot 10
mat
Biang
Vidu| o5 20 45 | 90 oq0 | 011 | 11,0 | 1100 ] O 0
2 mot
mat
Biang
Vide| s 20 45 | 90008 [ 010 | 51 | 638 | O 7.4 x 0
3 mot 10
mat
Bing
V‘4d‘-‘ 25 20 | 45 | 9™ | 006 | 008 | 55 | 91,7 | 0 0
mot
mat
Béng
Vidu| o5 so | 75 | 9™ | 055 | 120 | 68 | 124 | 0 | BOX 0
5 mot 10
) mat
Vidu| 2 4 10 | Bang | 0,07 | 0,08 | 58 | 829 | 0 0
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6 dinh
hai
mat
Vidu Bang
SO dinh 7,1x
sénh 25 20 i 45 mét 7,1 9,5 105 14,8 X 10* X
1 mit
Vidu Bing
SO | a5 | 20 | 45 | 4R 97 | 09 | 108 1,1 | «x x
sanh mot
2 mit
Vidu Bang
SO dinh 9,3x
sanh 25 50 75 mot 12,4 | 13,2 | 14,5 1,2 X 10* x
3 mit

Kha ning gidi phong bot khi

Fig.2 1 hinh v& thé hién phuong phap thir nghiém dé danh gia kha ning giai
phong bot khi. Trong trudng hop tAm dinh nhay 4p hai mit c6 16p dinh nhay 4p trén
ca hai mat caa dé, cua tAm dinh nhay 4p nay theo mdi vi du va vi du so sanh, miu
thir 16 dugc tao ra bing cach boc 16p 16t co thé théo dugc trén mot mat cda tAm nay
sao cho mang polyetylen terephtalat c6 chiéu day bang 25um duge dén vao 16p dinh
~nhay é4p da dugc tiép xtic; sau d6 bang cach cét vat thé da duoc dan nay dé c6 kich
¢ bang 30mm x 30mm. Trong trudng hop tdm dinh nhay 4p mot mit c6 16p dinh
nhay 4p 1€n mdt miat cua dé, cua tAm dinh nhay 4p nay theo mdi vi du va vi du so
sanh, mau thir 16 dugc tao ra bing cach cét tim nay @ c6 kich c& bing 30mm x
30mm. Tém thép khong gi (430 BA) 18 dugc lam sach bing toluen ciing dugc tao

ra.

Trudc tién, khi mau thir 16 dugc dan bing ap Iuc vao tim thép khong gi (430
BA) 18 bing cach st dung truc can c6 khéi lugng bang 2kg A (chidu rong: 40mm)
v6i 16 hé hinh tron ¢6 béan kinh béng 10mm va d0 sau b?mg 1mm, bot khi 22 bi 14n
bai 18 20 duogc tao ra trén truc can ¢ khdi lugng bﬁng 2kg A. Sau 4o, bé mit cua
mau thir 16 duge ép, trong 10 gidy, bing truc cén cb khéi lugng 2kg B khong c6 16
hé, sao cho miu thir 16 va tim thép khong gi 18 dugc dan véi nhau mot l4n nita
bang 4p luc. Do d6, trong truong hgp & d6 bot khi da duge giai phong (dugc day ra)
duge danh gia 1a tt (O), trong khi d6 trong trudng hop & d6 bot khi khéng duge
giai phong dugc danh gia 1a kém (x). Két qua do kha ning gidi phong bot khi duge
* thé hién trong Bang 3. Nhu dugc thé hién trong Béang 3, tAm dinh nhay &p theo mdi
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vidul dén 6, c6 lyc dinh nhay 4p N1 xuét hién ngay sau khi dan béng 1,0N hodc
‘nhd hon, c6 kha ning giai phong bot khi cao.

Nhu néu trén, tim dinh nhay ap theo séng ché trong vi du 1 dén 6 c6 luc dinh
nhay 4ap nho xuét hién ngay sau khi dan, do d6 tAm nay cé thé dé dang dugc dan lai
ngay ca khi bi 14n bot khi hogic vi tri dén bi 1éch. Déc biét, khi mat dan lam bing vat
liu gion, mdt dan c6 thé dwgc tao ra khong bi hu héng khi dugc dan lai. Hon nira,
" mit dan c6 thé ¢b dinh chat do lyc dinh nhay 4p dugc gia ting theo thoi gian. Hon
nira, ngay ca khi c4c bot khi bj 1an, chiing c6 thé dugc loai bé ma khéng cin dén lai
tdm dinh nhay 4p nay, bing cach dan bing 4p luc tim nay mot 14n nita & trang théi &
d6 tAim nay dugc bam dinh Véo'mét dan.

N6i cach khac, khi luc dinh nhay ép, xudt hién ngay sau khi dan (sau khi 10
gidy), nhd, tim dinh nhay 4p nay dé dang duge boc khoi mit dan, do d6 cac bot khi
d& dang di chuyén giita tim ndy va mit dén, do d6 cho phép bot khi dugc day ra.
Hon nita, sau d6 luc dinh nhay 4p dugc gia ting, do d6 cho phép mit dan dugc cd
dinh chit. Sang ché khong chi giéi han & cac phuong an néu trén, va cc cai bién
khac nhau, nhu cai bién thiét ké lién quan dén céc phuong 4n néu trén dua trén kién
thire da biét trong linh vire nay, va mot phuong 4n c6 cai bién nhu vy ciing nim

trong pham vi ciia sdng ché.

Céc sb chi din duoc sir dung trén céc hinh vé&

10: TAm dinh nhay 4p.

12: Bé.

14: Lép dinh nhay 4ap.

16: Mau thur.

18: T4m thép khong gi.

20: L.

22: Bot khi.

Kha ning g dung trong cong nghiép

T4m dinh nhay 4p theo sang ché c6 thé loai bd dugc bot khi ma c6 thé xuét

hién & giita tAm dinh nhay ap va mét dan.
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YEU CAUBAO HOQ

1. TAm dinh nhay 4p (10) bao gom:

dé (12); va

16p dinh nhay 4p (14) dugc d4t mong trén it nhit mot mt cua dé, tim dinh
nhay 4p (10) dugc tao hinh sao cho lyc dinh nhay 4p N1, xuét hién sau khi 16p dinh
nhay &p (14) dugc dan vao tAm thép khong gi (18) (tAm thép 430 BA) va dé & nhiét
d6 23°C trong 10 gidy, 1a bang 1,0 [N/20mm] hogc nhé hon; luc dinh nhay 4p N2,
xuét hién sau khi 16p dinh nhay 4p (14) dugc dan va héa gia & nhiét d6 80°C trong 5
phut, 13 bing 3,0 [N/20mm] hodc 16n hon; va ty 16 N2/N1 bang 5,0 hogc 16n hon,
trong do

16p dinh nhay ap (14) chtra polyme (A) c6 nhi€t 4o chuyén pha thily tinh nhé
hon 0°C; va

polyme (A) 1a polyme acrylic; va

16p dinh nhay ap (14) chira polyme (B) chira cac don vi monome c6 s6
dwong luong nhém chirc ndm trong khoang tir 1000g/mol dén nhé hon 15000g/mol
va ¢b mach chinh polysiloxan hitu co.
2. TAm dinh nhay 4p theo diém 1, trong 6 modun dan héi & nhiét d6 23°C cla 16p
dinh nhay ap (14), dugc do trong didu kién bién dang truot & tin sb bang 1Hz bang
phuong phép do d nhét dan hdi dong, bang 1 x 10® Pa hodc nho hon.
3. TAm dinh nhay 4p theo diém 1 hogc 2, trong d6 chidu day caa dé (12) ndm trong
khoang tir 1pm dén 100um.
4. TAm dinh nhay 4p theo diém bat ky trong sd cac diém tir 1 dén 3, trong d6 tong
chiéu day cua tim dinh nhay 4p (10) nam trong khoang tir 3pum dén 500pm.
5. TAm dinh nhay 4p theo diém bét ky trong sb cac diém tr 1 dén 4, trong d6
polyme (B) chura thanh phin monome 12 monome c6 nhiét do chuyén pha thity tinh
bang 40°C hoic cao hon.
6. TAm dinh nhay 4p theo diém 5, trong d6 ham lugng cua monome c6 nhiét do
chuyén pha thay tinh bang 40°C hogic cao hon nim trong khoang tir 10% dén 80%

khéi lugng, tinh theo téng khéi lwong cla cac thanh phin monome ciia polyme (B).
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7. TAm dinh nhay 4p theo diém bit ky trong s§ cac diém tr 1 dén 6, trong do6
monome ¢4 mach chinh polysiloxan hiru co 1a mgt hodc nhiéu monome dugc chon

tir nh6m bao gdbm monome c¢6 cong thirc (1) hodc (2):

o
CH, = C (R>)-COO-C, Hopn-Si4 0O — SISi —CHs| (1)
' CH; .
CH; CH; CH;
| | |
CH, = C (R*-C0O0-C,, zm-§i o— |Si —+0- ]Si— R' (2)
| . CH; CH; |~ CH;

trong do R® 14 hydro hodc metyl, R*1a metyl hodc nhém hitu co hoa tri mot,

va m va n 14 sb nguyén bing 0 hodc 16n hon.

8. TAm dinh nhay 4p theo diém bét ky trong s& cac diém & 1 dén 7, trong d6
16p dinh nhay &p (14) chira
100 phan khéi lugng polyme (A); va

0,1 dén 20 phén khéi luong polyme (B).
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Fig.2
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