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(57) Sang ché dé cap t6i ché pham nhua, chat két dinh, sin pham da héa ran ciia ché pham
nhua, thiét bi ban dan va linh kién dién tir. Ché pham nhua theo sang ché c6 do tin cay
chéng 4m cao sau khi hoa rin (cu thé 13, do bén cét cao sau khi kiém tra kha ning chéng
élm), c6 thé hoa ran duge & nhiét do thép, va ¢ cac dic tinh hoa ran b::ing anh sang va cac
dic tinh héa ran bang nhiét. Ché pham nhwa bao gém cac thanh phan: (A) nhya
(met)acrylat da chirc, (B) nhwa thiol da chtrc, va (C) chat don canxi carbonat c¢6 do tinh
khiét 16n hon hodc bang 99%. Thanh phan (B) t6t hon 14 chira nhua thiol da chirc khong co
lién két este trong phan tir. Ché pham nhya tét hon nita 1a con c6 hoat thach.
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Linh vue ky thuit dwoc dé cap

Sang ché d& cap t6i ché pham nhua, chat két dinh, san pham da hoa
rin clia ché phém nhua, thiét bi ban dan va linh kién dién tir. Cu thé hon,
ché phém nhua nay co thé, vi du, duoc cb dinh tam thoi bﬁng cach chiéu

anh sang, va dugc hoa ran vinh vién bang cach lam nong.

Tinh trang k§ thuét clia sang ché

Loai chét két dinh c6 thé dugc ¢ dinh tam thoi bé‘mg cach chiéu tia
cuc tim (UV) va duoc hoa rén vinh vidn bing nhiét da duoc sir dung trong
nhiéu linh vuc (vi du, xem cac tai liéu sang ché 1 va 2). Chat két dinh nhu
viy thuong dwoc sir dung cu thé trong cic mddun cam bién anh. Trong qua
trinh san xuit cia cic moédun cam bién anh, thiu kinh hodc bo phan tuong
tu co trong cac modun cam bién anh c6 kha nang bi hu hai khi nhiét do
tdng cao. Do do, chét két dinh va chét bit kin duoc st dung trong qué trinh
san xuit cic mdédun cam bién anh can c6 kha nang hoa rin & nhiét do thép.
Tuy nhién, rat kho co thé tao ra cac dic tinh hoa rin bang UV cho chit két
dinh trén co s¢ thiol. S& di nhw vay vi phan ing héa rin giita nhua acrylat
6 cac dic tinh hoa rén béng UV va nhua thiol c6 nhiéu kha nang thuc hién
hon so v&i phan tng hoa ran gitta nhya khac véi nhua acrylat (vi du, nhua
epoxy) va nhya thiol. Do do, thoi han [am vi€c bi rut ngén dén mtrc viée str
dung thuc té khong thé thuc hién duoc.

Trén co s& van dé nhu néu trén, da biét ché phém nhua bao gém cac
thanh phdn: (A) nhya acrylic, (B) hop chét thiol, (C) chat hoa rén 4n, (D)

chit Gc ché polyme hoa gdc, va (E) chat him polyme héa anion (xem tai
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liéu sang ché 3) voi muyc dich tao ra ché phém nhua ¢6 thoi han lam viéc du
dai, cic ddc tinh hoa ran béng anh sang, va cac ddc tinh hoa rin béng nhiét.

Céc tai lidu sang ché -

tai litu sang ché 1: JP-A-2009-51954

tai liéu sang ché 2: WO 2005/052021 A

tai liéu sang ché 3: JP-A-2014-77024

Tuy nhién, da thdy rang ché phim nhya néu trén bao gdm céc thanh
phin: (A) nhua acrylic, (B) hop chét thiol, (C) chét hoa ran 4n, (D) chét trc
ché polyme hoa gbc, va (E) chat him polyme hoa anion doi khi khong co

da d6 tin cdy chdng am do su thity phén cta nhya acrylic la nhya gbc.

Ban chét ky thuit clia siang ché

Do d6, muc dich cua sang ché 1a @& xuit ché phém nhuyra c6 d0 tin cly
chéng 4m cao sau khi hoa ran (cu thé 13, do bén cit cao sau khi kiém tra
kha nang chéng ém), c6 thé hoa rin duoc & nhiét do thép, va ¢b cac dac
tinh héa rén bang 4nh sang va cac dic tinh hoa rén bang nhiét; chat két dinh
chita ché pham nhuwa nay; san pham d3 hoa rén cua ché pham nhuya; thiét bi
ban dan chira san phém d3 hoa ran nay; va linh kién dién tir chira thiét bi
ban dan.

Céac tac gia sang ché d3 tién hanh cac nghién ctru nghiém cin nhim
giai quyét cac van dé nhu néu trén. Két qua 13, c6 thé thu duoc ché phim
nhua c6 d0 tin cady Chéng 4m cao sau khi hoa rn (cu thé 13, do bén cit cao
sau khi kiém tra kha nang chéng 4m), va c6 cac dic tinh hoa rin bang 4nh
sang va cac dac tinh hoa rén béng nhiét, béng céch bd sung nhya acrylat da
chttc, nhya thiol nhém da chuec, va chit don canxi carbonat cu thé.

Céc khia canh cta sang ché dé cap toi ché phém nhua, chit két dinh,
san phém dd hoa rén cta ché phém nhua, thiét bi ban dan va linh kién dién

tr ¢o cac dau hiéu sau day.
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[1] Ché phim nhya bao gdm cac thanh phan: (A) nhya (met)acrylat
da chure, (B) nhya thiol da chuc, va (C) chit don canxi carbonat c6 do tinh
khiét 16n hon hogc bang 99%. |

[2] Ché pham nhya theo déu hiéu [1], trong d6 thanh phan (B) chia
nhua thiol da chitc khong c¢6 lién két este trong phan tu.

[3] Ché phém nhua theo dau hiéu [1] hodc [2], trong d6 thanh phﬁn
(B) chita tir 50 t&i 100 phan theo khéi lugng ctia hop chat glycoluril so véi
100 phan theo khdi lwgng ctia thanh phéan (B).

[4] Ché phim nhuya theo dAu higu bat ky tr [1] t6i [3], trong d6 thanh
phan (B) chita nhya thiol da chirc 6 lién két este trong phan ti.

[5] Ché phim nhua theo ddu hiéu bt ky tir [1] t6i [4], trong d6 ché
phém nhua nay con c6 hoat thach.

[6] Chét két dinh c6 ché phdm nhua theo dAu hidu bat ky tir [1] t6i
[5].

[7] San pham d3 hoa rén cta ché phdm nhua theo dAu hiéu bat ky tir
[1]to1 [5].

[8] Thiét bi ban dén c6 san phim d4 héa rén theo dau higu [7].

[9] Linh kién dién tir c6 thiét bi ban dan theo déu higu [8].

Cdc hiéu qua cua sang ché

Theo diu hiéu [1], c6 thé tao ra ché phém nhya c6 do tin cay chéng
4m cao sau khi hoa rin (cu thé 13, 46 bén cit cao sau khi kiém tra kha ning
chbng 4m), co thé hoa rén duoc ¢ nhiét do thip, va c6 cic dic tinh hoa rn
bing anh sang va cc dic tinh hoa ran bang nhiét.

Theo dau hiéu [6], ¢6 thé thu duoc chit két dinh co do tin ciy chéng
4m cao (cu thé 13, do bén cit cao sau khi»kiém tra kha ning chdng 4m) cua
ché phém nhua sau khi hoa rén, c6 thé hoa ran duoc & nhiét do thép, va co
cac diic tinh hoa rin bang anh sing va céac dic tinh hoa rén bang nhiét.

Theo diu hiéu [7], c6 thé thu dugc san phim d3 hoa rén cla ché

phidm nhya c6 d6 tin cdy chong 4m cao sau khi hoéa ran (cu thé 14, d§ bén
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c&t cao sau khi kiém tra kha niang chbng am), va ¢ cac dic tinh hoa rén
bang anh sdng va cac ddc tinh hoa rin bang nhiét.

Theo d4u hiéu [8], c6 thé thu dugc thiét bi ban dan c6 do tin ciy cao,
vi du, modun cam bién anh, nho san pham di hoa rén cta ché phim nhwa
cO do tin cay chéng 4m cao sau khi hoa rin (cu thé 1a, d6 bén cét cao sau
khi kiém tra kha ning chong 4m), va c6 cac déc tinh hoa rin bang 4nh sing
va céc dic tinh hoa rin bang nhiét.

Theo diu hiéu [9], c6 thé thu duoc linh kién dién tir co dd tin cly
cao c6 thiét bi ban din chira san phém d3 hoa rén cta ché phém nhua c6 do
tin cdy chong 4m cao sau khi hoa ran (cu thé 13, o bén cét cao sau khi kiém
tra kha ning chéng 4m), va co cac dic tinh hoa rin bang anh sang va céc

dac tinh hoa rén béng nhiét.

M3 ta chi tiét sang ché

Ché pham nhya theo phwong an thuc hién cua sang ché (sau day
duogc goi tat 1a ché pham nhya) bao gdm cac thanh phan:

(A) nhua (met)acrylat da chue,

(B) nhua thiol da chirc, va

(C) chit don canxi carbonat c6 do tinh khiét 16n hon hodc bang 99%.

Nhua (met)acrylat da chuc 1am thanh phin (A) c6 thé tao ra do trong
sudt va do cung thich hgp cho ché pham nhua sau khi hoa ran. Nhya acrylat
da chtrc 1am thanh ph?m (A) khong bi gidi han cu thé, mién 14 c6 hai hodc
nhidu hon cac nhom chite. Cac vi du vé nhua (met)acrylat da chirc co thé co
diacrylat va/hodc dimetacrylat cua tris(2-hydréxyetyl)isoxyanurat; tris(2-
hydroxyetyl)isoxyanurat triacrylat va/hodc trimetacrylat; trimetylolpropan
triacrylat va/hodc trimetacrylat, hodc oligome cta chung; pentaerytritol
triacrylat va/hodc trimetacrylat, hodc oligome cua chung; polyacrylat
va/hodc polymetacrylat cia dipentaerytritol; tris(acryloxyetyl)isoxyanurat;

caprolacton-duoc bién tinh tris(acryloxyetyl)isoxyanurat; caprolacton-dugc
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bién  tinh  tris(metacryloxyetyl)isoxyanurat;  polyacrylat  va/hodc
polymetacrylat cua alkyl-dugc bién tinh dipentaerytritol; polyacrylat
va/hodc polymetacrylat cua caprolacton-dugc bién tinh dipentaerytritol;
bisphenol A diacrylat dugc etoxy hoa va/hodc bisphenol A dimetacrylat
duoc etoxy hoa; va polyeste acrylat va/hodc polyeste metacrylat. Tt quan
diém kha ning phan ng, thanh phan (A) t5t hon 13 nhwa acrylat da chirc co
ban khong chira metacrylat da chic.

T quan diém san xult ché pham nhya va cac dic tinh phén phdi,
thanh phan (A) t&t hon 1a c6 do nhét tir 0,02 t6i 20 Pa-s.

Céc vi du vé san phim c6 sin trén thi trudng cla thanh phén (A) c6
thé c6 polyeste acrylat (tén san phim: M7100) duoc san xuét boi Toagosei
Co., Ltd., dimetylol-trixyclodecan diacrylat (t€n san pham: Light Acrylate
DCP-A) dugc san xudt boi Kyoeisha Chemical Co., Ltd., va polyeste
acrylat (tén san pham: EBECRYL 810) duoc san xuét boi Daicel-Allnex
Ltd. Pé lam thanh phan (A), mot thanh phan duy nhit c6 thé duoc st dung,
hoac hai hoac nhiéu thanh phﬁn hon ¢6 thé duogc str dung két hop.

Nhura thiol da chirc 1am thanh phin (B) tao ra dic tinh dan hoi va kha
ning chéng 4m cho ché phdm nhya. Thanh phan (B) khong bi gi¢i han cu
thé, mién 13 co hai hodc nhiéu hon céc nhoém chirc. Tuy nhién, tir quan diém
kha ning chéng Am, thanh phan (B) tdt hon 14 ¢6 cAu tric khong c6 lién két
este trong phan to. Mot vi du vé thanh phan (B) c6 thé co hop chét
glycoluril duoc biéu dién bang Cong thirc héa hoc chung (1) dudi day.

Cong thirc hoa hoc 1 |

TR g T
-——< >—*—0 (1)

R? \,H\
HSW nSH
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Trong Cdng thirc hoéa hoc chung (1), R' va R? 1a fimg hydro doc lép,
nhém alkyl co tir 1 téi 10 nguyén tir carbon, hoac nhém phenyl. N 1a mot sb
nguyén tir 0 toi 10. Ngoai ra, thanh phin (B) c6 thé 14 hop chit duoc biéu
din bang Cong thirc hoa hoc (2) hodc Cong thirc hoa hoc (3) dudi day.

Cong thurc hoa hoc Z

HS sH
\ /
;N — N
Q_—:/\ /\;::D (2)
N N
& \\\_ .......... ~
/
HS \SH

Cong thuc hoa hoc 3
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/ N\ ‘
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Hop chat dwoc biéu dién bang Cong thirc héa hoc (2) hodc Cong thirc
héa hoc (3) 14 hop chit wu tién hon 1am thanh phin (B).

Hon nita, mot vi du vé nhua thiol da chirc khong c6 lién Kkét este
trong phan tir c6 thé c6 nhya thiol da chirc duge biéu dién bang Cong thirc
héa hoc chung (4).

Cong thirc hoa hoc 4

R0

RGO/\ .
ﬁow (4)
R0

Trong Cong thirc hoa hoc chung (4), R, R*, R’, va R® 1a timg hydro
doc 1ap hodc C,HxSH (n tir 2 t6i 6). Hon nita, it nhéat mot trong sb R?, R,
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RS, va R 2 C,H,,SH (n tir 2 t6i 6). Trong hop cht thiol 1am thanh phan (B)
duoc biéu dién bang Cong thirc hoa hoc chung (4), n t5t hon 13 2 tir t6i 4 tir
quan diém céc dic tinh hoa ran. Ngoai ra, hop chét thiol nay tot hon nita 1a
nhém mercaptopropyl trong d6 n la 3 tu quaﬁ diém cén bang gifta céc dic
tinh vat ly cla san phim d3 hoa rén va téc do hoa rin. Chinh thanh phin
(B) duoc bidu dién bing Cong thirc héa hoc chung (4) c6 du dic tinh dan
hdi. Do d6, thanh phin (B) nay Ia hiéu qua khi modun dan hoi cla san
phim di hoa rén dugc yéu ciu thip. Modun dan hdi cua san phim d3 hoa
rén c6 thé duge kiém soat bang cach b6 sung thanh phan (B) dugc biéu dién
béng Cong thirc hoa hoc chung (4). Do do, dd bén két dinh (cu thé 13, 46
bén chbng bong) saﬁ khi héa rin c6 thé dugc gia ting.

Céc vi du v san phim c6 s&n trén thi truong cla thanh phan (B) ¢6
thé c6 cac din xudt thiol glycoluril (tén san phim: TS-G (twong tng véi
Cong thic hoéa hoc (2), duong lwong thiol: 100 g/eq) va C3 TS-G (tuong
ting v6i Cong thie hoa hoc (3), duong lugng thiol: 114 g/eq)) dugc san
xut boi Shikoku Chemicals Corporation, va hop chét thiol (tén sin pham:
PEPT (twong tmg v&i Cong thirc hoa hoc chung (4), duong luong thiol: 124
g/eq)) duoc san xuét boi SC Organic Chemical Co., Ltd. Eé lam thanh phan
(B), mot thanh phﬁn duy nhét c6 thé dugce st dung, hodc hai hodc nhiéu
thanh phén hon c6 thé duge sit dung két hop.

Ngodi ra, thanh phan (B) tdt hon 1a chia tir 50 t6i 100 phan theo khoi
luong cua hop chét glycoluril so v&i 100 phan theo khéi lwgng cta thanh
phan (B) tir quan diém duy tri do bédn cit sau khi hoa rén ciia ché phim
nhya. Ham lugng cua hop chét glycoluril trong thanh phin (B) t6t hon nita
la tir 60 t6i 100 phan theo khéi lugng, tt hon nita 1a tir 70 t6i 100 phan
theo khéi luong.

D¢ lam thanh phén (B), nhua thiol da chirc ¢6 lién két este trong phan
tir ciing co thé duoc st dung. Trong truong hop nay, ham luong ctia nhya

thiol da chirc nay, so v6i 100 phan theo khéi lwong ctia thanh phan (B), t6t
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hon 14 nhé hon 50 phan theo khdi lwong, t&t hon nita 1a nhé hon 40 phan
theo khéi lwong, t6t hon nita 13 nhé hon 30 phin theo khdi luong. Theo
phuong an nay, kha nang chbng 4m cua san phim d hoa ran khong c6 kha
ning bi giam do thanh phan (C), thim chi néu nhya thiol da chic co lién
két este trong phén tit dugc sir dung lam thanh phén (B). Tuy nhién, su gia
ting cua thanh phan (C) din dén gia taing do nhét cla ché phim nhua. Két
qué 13, kha ning dé gia cdng c6 kha ning bi giam. Do do, t6t hon 13, ham
luwong cuia nhua thiol da chtrc c6 gia tri nhu néu trén.

Céc vi du vé nhya thiol da chirc c6 lién két este trong phan tir c6 thé
c6 pentaerytritol tetrakis(3-mercaptopropionat), trimetylolpropan tris(3-
mercaptopropionat), dipentaerytritol hexakis(3-mercaptopropionat),
pentaerytritol tetrakis(3-mercaptobutyrat), tris-[(3-mercaptopropionyloxy)-
etyl]-isoxyanurat, pentaerytritol tetrakis(3-mercaptobutyrat), 1,4-bis(3-
mercaptobutyryloxy)butan, 1,3,5-tris(3-mercaptobutyryloxyetyl)-1,3,5-
triazin-2,4,6(1H,3H,5H)-trion, trimetylolpropan tris(3-mercaptobutyrat), va
trimetyloletan tris(3-mercaptobutyrat).

Chéit don canxi carbonat ¢6 do tinh khiét 16n hon hodc bé“mg 99% lam
thanh phan (C) s& cai thién d¢ tin cdy chéng 4m ctia ché phém nhua sau khi
hoa rin. Co ché nay s& dugc md ta sau day. Trudc hét, lién két este chira
trong san phim d3 hoa rin cta ché phdm nhya theo phuong 4n nay thiy
phén & cac diéu kién nhiét do cao va do 4m cao dé tao ra axit carboxylic.
Tiép theo, axit carboxylic ndy lam cho hé thdng tré thanh tinh axit. Do do,
canxi carbonat duoc hoa tan va ion hoa dé tao ra ion canxi hoa tri 2. Ton
canxi ndy trao dbi ion véi axit carboxylic dugc tao ra nho sy thily phan cua
san pham di hoa rin d8 tao ra lién két ion v&i carbonat. Do d0, hai carbonat
dugc lién két ngang.

O day, cac tap chit ctia chét don canxi carbonat duge do nho may
phén tich hoa hoc quang phd phat xa ICP. Cén luu ¥ rang trong phép do

magie, sat, va stronti, dung dich nu6c pha lodng 50 l4n chtra 2 g cuia canxi
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carbonat duge chudn bi bing cach st dung binh dong. Trong phép do natri
va kali, dung dich nudc pha lodng 10 14n chtra 5 g clia canxi carbonat duoc
chuén bi bang cach st dung binh dong. Puong cong hiéu chuén s& duoc s
dung c6 thé dugc chon thich hop phu thudc vao nguyén t6 du kién.

J day, chit don canxi carbonat (ndng) c6 do tinh khiét thap chira s6
luong 16m cta cac ion hoa tri mot nhu kali va natri. Céc ion hoa tri mot nay
duoc dé dang hoa tan trong nude. Cac ion hoa tri mot trao db1 ion véi axit
carboxylic dé tao ra céc lién két ion v6i carbonat. Do d6, carbonat dugc lién
két boi cac ion hoa tri mot. Diéu nay co thé khién cho carbonat tré thanh
khé c6 kha nang dugc lién két ngang. Do do, chét d6n canxi carbonat do
tinh khiét cao duoc wu tién st dung.

Canxi carbonat tao thanh chit d6n dugc phan loai so by thanh hai
loai: canxi carbonat nhe va canxi carbonat ning. Canxi carbonat nhe duoc
téng hop hoa hoc bang phuong phap phan ung carbon dioxit hodc phuong
phap phan tng mudi hoa tan. Do do, canxi carbonat nhe co dac tinh la ¢
do tinh khiét & mirc cao, va dang tinh thé 13 canxit hoic aragonit. Hinh dang
ctiia canxi carbonat nhe 1a hinh khdi hodc dang thoi. Cac vi du vé canxi
carbonat nhe c6 thé thuong c6 canxi carbonat dang keo, canxi carbonat nira
dang keo, va canxi carbonat kha nhe (con duoc goi 1a canxi carbonat nhe).

Canxi carbonat dang keo c6, vi du, dang hinh khéi . Kich thuéc hat
trung binh cua né lén hon hodc bang 0,01 pm va nhd hon 0,1 um. Dang
tinh thé ctia no 13 canxit. Canxi carbonat ntra dang keo c6, vi du, dang hinh
khdi. Kich thudc hat trung binh cua nd 16n hon hodc bang 0,1 pm va nhd
hon 1,0 pm. Dang tinh thé cua no 1a canxit. Canxi carbonat kha nhe c9, vi
du, dang hinh thoi. Kich thudc hat trung binh ctia n6 16n hon hoac béng 1,0
um. Dang tinh thé ctia no 1a canxit hodc aragonit.

Canxi carbonat nang dugc tao ra béng cach nghién va phéan loai da

vbi c6 dang tinh thé canxit. Do d6, canxi carbonat nang 1a ré tién hon. Tuy

-10-
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nhién, canxi carbonat ning c¢6 dac tinh 1a hinh dang khong xac dinh, va do
tinh khiét & muc thap.

Hinh dang cua thanh phﬁn (© t6t hon 1a hinh khdi hodc dang thoi, va
t&t hon nita 13 hinh khéi tir quan diém cac ddc tinh chit 1ong cta ché phim
nhua.

Kich thudc hat trung binh clia cac hat chu yéu ciia thanh phan (C) tot
hon 13 tir 0,01 t&i 15 pm, tot hon nita 1a tr 0,01 t6i 1 pm, t6t hon nita 1a tir
0,01 t&i 0,9 um, dic biét tot hon 1a tr 0,01 t&i 0,8 um. Khi kich thude hat
trung binh cta cac hat chu yéu nho hon 0,01 pm, thanh phin (C) co kha
nang bi Kkét tap. Mit khac, khi kich thudc hat trung binh cta cac hat chu yéu
16n hon 15 pm, hiéu qua cai thién do tin cay chéng 4m c6 kha ning giam.

Trong ché phim nhya, [dwong lugng thiol cua thanh phin
(B)]/[duong luong acrylat ciia thanh phin (A)] t5t hon 14 tix 0,5 t6i 2,0, tot
hon nita 13 tr 0,5 t¢i 1,5. Puong lugng thiol cta thanh phan (B) theo Iy
thuyét 13 tri s6 thu duogc bang cach chia phan tir lwong cia thanh phin (B)
cho s6 lwong ctia cac nhom thiol trong mot phén tir. Duong luong thiol thyc
t& ¢6 thé dugc xéac dinh, vi du, bing cach tinh ton sb thiol bang cach do
hidu dién thé. Puong luong ciia nhya acrylat theo Iy thuyét 1a sb thu
dugcbang cach chia phan tir lugng cia nhya acrylat cho s6 luong ctia cac s&
acryl (hodc cac s6 metacryl) trong mot phan tir. Puong luong acrylat thuc
té ¢c6 thé duoc do, vi du, béng k§ thuat NMR. Khi [duwong luong thiol cﬁa
thanh phin (B)]/[duong luong acrylat cta thanh phin (A)] nim trong
khoang tur 0,5 t61 2,0, cac luong nhét dinh cta sb acryl va nhém thiol phan
@ng. Do d6, do bén két dinh cao c6 thé dwgc dé dang tao ra. Khi duong
luong nho hon 0,5 hodc 16m hon 2,0, lién két ngang phan tir khong duoc tabo
ra day di. Do do, co kha nang 1a trang thai ro co thé x4y ra trén bé mit clia
san phim di hoa ran. Ngoai ra, c6 kha ning Ia do bén chéng bong co thé

giam.
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Ham Iwgng cua thanh phan (A), so véi 100 phin theo khéi luong ctia
ché phim nhua, t5t hon 12 tir 10 t6i 60 phin theo khdi lugng tir quan diém
d6 bén két dinh cta ché phém nhua.

Ham luong cia thanh phan (C), so véi 100 phan theo khéi Iwong cua
ché phdm nhua, t8t hon 1a tir 7 toi 35 phan theo khdi lugng. Khi ham lugng
cta thanh phan (C) nhé hon 7 phan theo khéi lugng, do tin cay chéng 4m
c6 kha nang bi gidm. Mit khéac, khi ham luong cta thanh phan (C) 1én hon
35 phén theo khéi luong, do nhét ting. Do do, kha ning dé gia cong co kha
nang bi giam.

Tét hon 13, ché phim nhua con c6 thanh phin (D) 1a chéit wc ché
polyme hoa goc. Chét trc ché polyme hoa gbc 1am thanh phan (D) duoc bo
sung dé cai thién do 6n dinh trong khi bdo quan ché phdm nhya. Nghia 13,
chét trc ché polyme hoa gbc 1am thanh phan (D) dugc bd sung dé ngan chin
tién trinh ctia phan ng polyme hoa gdc khong du kién. Nhya (met)acrylat
lam thanh phin (A) ddi khi tao ra céc gbc véi xac suét thip. Cac gbc da tao
ra d6i khi c6 tic dung lam diém chuin ma tir 46 phan {tng polyme hoa gbc
khong dy kién xut hién. Khi chét trc ché polyme hoa gbc duoc bd sung,
tién trinh cta phan tmg polyme hoa gdc khong du kién nhu viy clia thanh
phan (A) co thé duoc ngan chin.

Pé lam thanh phan (D), thanh phin d3 biét bat ky c6 thé dugc su
dung. Vi dy, thanh phin (D) s& duoc dung t&t hon 1a it nhat mot chat duogc
chon tr nhéom bao gdébm N-nitroso-N-phenylhydroxylamin nhom,
triphenylphosphin, p-metoxyphenol, va hydroquinon. Ngoai ra, dé lam
thanh phén (D), cac chat tc ché polyme hoa gbe da biét duqc bdc 1§ trong
JP-A-2010-117545, JP-A-2008-184514, va tai liéu tuong tu co thé duogc str
dung. Pé lam thanh phan (D), mot thanh phan duy nhit c6 thé dugc sir
dung, hodc hai hodc nhiéu thanh phﬁn hon ¢6 thé duoc st dung Kkét hop.

Tét hon 13, ché phim nhua con c6 thanh phan (E) 1a chat ham

polyme hoa anion. Chét hdm polyme hoéa anion lam thanh phén (E) tao ra
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d6 6n dinh trong khi bao quan cho ché phdm nhya. Khi chét tang tbc hoa
ran 4n (duwoc mo ta sau) dugc sir dung, chét him polyme héa anion 1am
thanh phan (E) duoc bd sung dé ngin chin phan ung khong du kién giita
nhém amino c6 kha nang co trong chat ting tdc hoa rin 4n va thanh phin
(B). Imidazol va amin bdc ba ¢ khd ndng co trong chit ting toc hoa ran 4n
¢6 nhom amino. Khi nhém amino phan tng v6i thanh phan (B), polyme
hoa duoc bit diu. Chit ting téc hoa rén an duoc thiét ké sao cho phan ung
ctia nhom amino khéng c6 kha ning xay ra ¢ nhiét do trong phong. Tuy
nhién, vAn ¢6 kha ning 1 nhém amino tré thanh phin rng voi thanh phan
(B) & nhiét do trong phong. Thanh ph?m (E) phén ung véi nhém amino
trude khi nhém amino phan g véi thanh phan (B). Do d6, thanh phén (E)
c6 chuc ning ngin chan phan Ung khong du kién gitra nhom amino va
thanh phan (B). |

Pé lam thanh phan (E), thanh phin di biét bt ky c6 thé dugc sir
dung. Vi du, thanh phﬁn (E) s€ dugc dung t6t hon 12 it nhat mot chét duoc
chon tir nhém bao gém axit boric este, nhom chelat, va axit hitu co. Cac vi
du vé axit boric este s& duoc ding cb thé ¢ axit boric este duoc bdc 16
trong tai li€u sang ché JP-A-2011-026539 va don cong bd lai s6 WO
2005/070991 A. Mot vi du v& nhom chelat s& dugc dung c6 thé c6 nhém
chelat duge boc 1§ trong don cong bd lai s6 WO 2005/070991 A. Mot vi du
vé axit hitu co sé dugc dung cd thé 13 axit hitu co dugc boc 16 trong tai liéu
sang ché JP-T-2002-509178. Cac vi du vé san pham c6 san trén thi truong
cua thanh phin (E) c6 thé c6 triisopropyl borat va axit barbituric. Dé lam
thanh phéan (E), mot thanh phan duy nhét c6 thé duoc st dung, hodc hai
hodc nhiéu thanh phé‘m hon ¢6 thé dugc st dung Kkét hop.

Ham luong cua thanh phan (D), so véi 100 phan theo khéi luong cta
ché pham nhua, t5t hon 1a tir 0,0001 t&i 1,0 phan theo khdi lwgng. Do do,

6 én dinh trong khi bao quan ché phim nhya c6 thé dugce cai thign hon
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nita. Do d6, thoi han 1am viéc cua ché phim nhya c6 thé duoc kéo dai hon
ntra.

Ham lwong cta thanh phan (E), so véi 100 phin theo khéi Iwong cua
ché phém nhua, t8t hon 1a tr 0,1 t&i 20 phé"ln theo khdi lwong. Do do, do on
dinh trong khi bdo quan ché phdm nhya co thé dugc cai thién hon nita. Do
d6, thoi han 1am viéc cta ché phim nhya c6 thé duoc kéo dai hon nira.

Ché phidm nhya theo phuong 4n nay t&t hon 1a con ¢ thanh phan (F)
13 hop chét chira nhom glyxidyl khac véi nhya acrylat da chie ¢6 nhom
glyxidyl. Kha nang phan tng cua thanh phan (F) v&i thanh phan (B) bing
nhiét 12 thAp hon so v6i thanh phan (A). Do d6, thanh phén (F) gop phin
vao su cai thién do 6n dinh trong khi bdo quan ché phém ﬁhua, twong tw voi
chat him polyme héa anion 1am thanh phan (E).

Tir quan diém kha niing phan g voi thanh phan (B), thanh phan (F)
t6t hon 1a nhwa epoxy, hop chét vinyl co it nhat mot nhom glyxidyl, hodc
polybutadien co it nhat mot nhém glyxidyl. Céc vi du vé san phdm c6 sin
trén thi trudng cua nhya epoxy co thé c6 nhwa epoxy (tén san pham:
EXARB35LV) duogc san xuét bai DIC Corporation, va nhya epoxy (tén san
phim: YDF8170) dugc san xuét béi Nippon Steel and Sumitomo Metal
Corporation. Mot vi du vé san phdm c6 sin trén thi truong cla
polybutadien c¢ it nhit mot nhom glyxidyl c6 thé co 1,2-polybutadien da
epoxy hoa dugc san xuit béi ADEKA Corporation. Dé 1am thanh phéan (F),
mot thanh phan duy nhat c6 thé dugc sit dung, hodc hai hodc nhicu thanh
phén hon c6 thé duoc st dung két hop. ' ’

Ham luong ctia thanh phan (F), so v&i 100 phan theo khdi lugng cua
ché phdm nhuya, t6t hon 1a tix 1 t6i 50 phin theo khéi lugng tir quan diém
thoi han lam viée va cic dic tinh hoa ran bing UV ctia ché phadm nhua. Cén
luu ¥ rang khi nhya epoxy dwgc st dung, (duwong lugng thiol)/[(duong
lugng acrylat) + (epoxy dwong lugng)] t6t hon 1a tr 0,5 t6i 2,0. |
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Tét hon 13, ché pham nhya con c6 chit khoi mao polyme hoa gbe.
Khi ché pham nhya c6 chit khoi mao polyme héa gdc, ché phdm nhua c6
thé duoc hoa rén bang cach 1am néng hodc chiéu UV trong thoi gian ngan.
Cht khoi mao polyme hoa gbc khong bi gi6i han cu thé. Vat ligu da biét
bat ky co thé dugc st dung. Cac vi du cu thé vé chét khoi mio polyme hoa
gbc co thé co: dialkyl peroxit nhur dicumyl peroxit, t-butylcumyl peroxit,
1,3-bis(2-t-butylperoxyisopropyl)benzen, va 2,5-dimetyl-2,5-bis(t-
butylperoxy)hexan; peroxy ketal nhu 1,1-bis(t-butylperoxy)xyclohexan,
1,1-bis(t-butylperoxy)-3,3,5-trimetylxyclohexan, 1,1-bis(t-
amylperoxy)xyclohexan, 2,2-bis(t-butylperoxy)butan, n-butyl 4,4-bis(t-
butylperoxy)valerat, va etyl 3,3-(t-butylperoxy)butyrat; va alkyl peroxyeste
nhu t-butylperoxy 2-etylhexanoat, 1,1,3,3-tetrametylbutylperoxy  2-
etylhexanoat,  t-butylperoxyisobutyrat, t-butylperoxymaleat, va t-
butylperoxybenzoat. Cac vi du cu thé khéac vé chit khoi mao polyme hoa
gbc co thé co 1-hydroxyxyclohexyl phenyl keton, 2-hydroxy-2-metyl-1-
phenylpropan-1-on, dietoxyaxetophenon, 1-(4-isopropylphenyl)-2-
hydroxy-2-metylpropan-1-on, 1 -(4-dodexylphenyl)-2-hydroxy-2-
metylpropan-1-on, 4-(2-hydroxyetoxy) -phenyl(2-hydroxy-2-propyl)keton,
2-metyl-1-[4-(metylthio)phenyl]-2-morpholinopropan-1, Benzoin, benzoin
metyl ete, benzoin etyl ete, benzoin isopropyl ete, benzoin n-butyl ete,
benzoin phenyl ete, benzyl dimetyl ketal, benzophenon, axit
benzoylbenzoic, metyl benzoylbenzoat, 4-phenylbenzophenon,
hydroxybenzophenon,  benzophenon  acrylat  hoa, 4-benzoyl-4’-
metyldiphenyl sulfua, 3,3’-dimetyl-4-metoxybenzophenon, thioxanton, 2-
clorthioxanton, 2-metylthioxanton, 2,4-dimetylthioxanton,
isopropylthioxanton, 2,4-diclorothioxanton, 2 4-dietylthioxanton, 2,4-
diisopropylthioxanton, 2,4,6-trimetylbenzoyldiphenylphosphin oxit, metyl

phenylglyoxylat, benzyl, va camphorquinon. Pé lam chét khoi mao polyme
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hoa géc, mot thanh phﬁn duy nhét ¢6 thé duoc st dung, hodc hai hodc nhiéu
thanh phén hon ¢6 thé duoc sir dung két hop.

Tét hon 13, ché pham nhya con c6 chét tang toc hoa ran 4n. Chét ting
téc héa rén 4n 13 hop chat khong hoat dong ¢ nhiét o trong phong nhung
duoc kich hoat bing cach lam nong & thuc hién chtc ning lam chit ting
tdc hoa rén. Cac vi dy vé chét ting toc hoa rén 4n c6 thé co: hop chat
imidazol 1a chit rén & nhiét do binh thudng; chét ting tdc héa ran an trén co
s& san pham cong amin kiéu chét ran phan tan nhu sdn pham phén {mg giita
hop chit amin va hop chét epoxy (chit ting tdc hoa ran 4n trén co s& san
phim cong amin-epoxy); va san pham phan tmg giita hop chét amin va hop
chét isoxyanat hodc hop chét urea (chét ting tdc hoa rdn 4n trén co s& san
phim cong kiéu urea).

Céc vi du dai dién vé san phdm co sin trén thi trudng cia chét ting
tdc hoa rén an co thé co, dé lam chét ting téc hoa rén 4n trén co sO san
pham cong amin-epoxy (trén co s¢ san phim cong amin), “Amicure PN-
23” (tén thuong mai cta Ajinomoto Fine-Techno Co., Inc.), “Amicure PN-
40” (tén thwong mai ctia Ajinomoto Fine-Techno Co., Inc.), “Amicure PN-
50” (tén thwong mai cta Ajinomoto Fine-Techno Co., Inc.), “Hardener X-
3661S” (tén thuong mai cua A.C.R. Co., Ltd.), “Hardener X-3670S” (tén
thwong mai cia A.C.R. Co., Ltd.), “Novacure HX-3742” (tén thuong mai
cia Asahi Kasei E-materials Corporation), “Novacure HX-37217 (tén
thuong mai ctia Asahi Kasei E-materials Corporation), “Novacure
HXA9322HP” (tén thuong mai ctia Asahi Kasei E-materials Corporation),
“Novacure HXA3922HP” (tén thuong mai cia Asahi Kasei Corp.),
“Novacure HXA3932HP” (tén thuong mai cta Asahi Kasei Corp.),
“Novacure HXAS945HP” (tén thwong mai cua Asahi Kasei Corp.),
“Novacure HXA9382HP” (tén thuong mai cua Asahi vKasei Corp.), va
“FXR1121” (tén thuong mai cia T&K TOKA Co., Ltd.). Cac vi du lam

chit tang toc hoa rdn 4n trén co s& san pham cong kicu urea c theé co
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“Fujicure FXE-1000" (tén thuong mai cua T&K TOKA Co., Ltd.) va
“Fujicure FXR-1030" (tén thuwong mai cia T&K TOKA Co., Ltd.). Tuy
nhién, chit ting téc hoa ran 4n khong bi gi6i han & cdc vi du nay. Dé lam
thanh phﬁn (C), mét thanh ph?m duy nhét c6 thé duoc st dung, hodc hai
hodc nhiéu thanh phﬁn hon c6 thé duoc str dung két hop. Chét tang toc hoa
rén An 1am thanh phan (C) t6t hon 1a chét ting toc hoa rdn 4n trén co s& san
phdm cong amin kiéu chét ran phan tin tir quan diém thoi han 1am viéc va
céac dic tinh hoa ran.

Ham luong cia chit ting téc hoa rén 4n, so voi 100 phan theo khdi
lugng cua ché phém nhua, t6t hon 12 tir 0,1 t&i 40 phﬁn theo khéi Iwong tur
quan diém tdc d6 hoa rén va thoi han 1am viée cia ché phém nhua.

Ché phém nhua co thé con co, khi can, mudi than, vat liu Titan
Black, chit don silic oxit, chit don alumina, chit don hoat thach, chit don
PTFE, chét lién két silan, chét by ion, chét lam déu, chit ohéng oxy hoa,
chat khit bot, chét xuc bién, va/hoic cac phu gia khac, trong pham vi khong
lam hu hai ddi twong theo phuong 4n nay. Ché phim nhua c6 thé con co
chat bién tinh d6 nhot, chét 1dm cham chéy, dung mdi, hodc chat tuong tu.
 day, mudi than va vat lidu Titan Black c6 thé dugc sir dung lam vat liéu
dé tao ra c4c dic tinh chan 4nh sing. T quan diém lién quan t&i can bang
gifta cac dic tinh chén 4nh sang va cic ddc tinh héa rén bang UV (46 sau
hoa rén), vat liéu Titan Black duogc uu tién str dung. Céac vi du vé vat liéu
Titan Black c6 thé c6 Titan Black 12S (dugc san xuat boi Mitsubishi
Materials Electronic Chemicals Co., Ltd.), Titan Black 13M (dugc san xuét
bdi Mitsubishi Materials Electronic Chemicals Co., Ltd.), Titan Black
13M-C (duoc san xuét béi Mitsubishi Materials Electronic Chemicals Co.,
Ltd.)), NITRBLACK UB-1 (dugc san xudt bdi Mitsubishi Materials
Electronic Chemicals Co., Ltd.), va Tilack D (duoc san xuit boi Ako Kasei
Co., Ltd.). Vat liéu Titan Black duoc déc bi¢t uu tién la Titan Black 13M.

Ngoai ra, khi san phim di hoa rén cua ché pham nhya theo phuong 4n nay
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co Tg thép hon hoac béng 50°C, hoat thach co thé duoc st dung dé cai
thién do bén va dap roi. Do do, ché phém nhua theo phuong 4n nay t5t hon
14 ¢6 hoat thach. Ham lugng cta hoat thach, so v&i 100 phf?m theo khéi
lwong cua ché pham nhya, t6t hon 1a tr 5 t6i 20 phin theo khdi lugng, tot
hon nita 14 tir 5 t&i 15 phan theo khdi lugng.

Ché phém nhua co thé thu dugc, vi du, béng cach khuéy, lam nong
chdy, tron, va/hodc phan tan theo cach d6ng thoi hodc riéng biét thanh phin
(A) v6i thanh phn (C), c4c phu gia khac, va chét twong tw trong khi thuc
hién xtt Iy nhiét khi cAn. Thiét bi d& thuc hién cac hoat dong tron, khudy,
phén tan, hodc hoat dong twong tu khdng bi gi61 han cu thé. Céac vi du vé
thiét bi nhu vay s& dugc sit dung co thé bao gdm mday nhdo, mdy tron
Henschel, may nghién ba truc, may nghién bi, may tron vé tinh, va may
nghin hat duoc trang bi bo khudy va bd lam néng. C4c thiét bi nay ciing ¢6
thé duoc st dung trong két hop thich hop.

Ché pham nhya thu dugc theo cach ndy c6 céc dic tinh hoa rin bing
anh sang va cac dac tinh hoa rin bang nhiét. Khi ché pham nhya duoc st
dung trong médun cam bién anh, nhiét do hoa rin bang nhiét cua ché pham
nhya tt hon 14 tix 70 t6i 80°C.

Ché phdm nhya theo phuong 4n nay co thé duoc st dung lam, vi du,
chét két dinh dé lién két cac thanh phan vé6i nhau hodc vt liéu cia no.

Chat két dinh

Chét két dinh theo phwong 4n nay cd ché pham nhua néu trén. Chat
két dinh nay cho phép lién két c6 1oi véi cac chét déo k¥ thuat, gém, va kim
loai.

San pham da héa rdn ciia ché pham nhia

San phdm d3 hoa rin cta ché phdm nhua theo phuong an nay 1a sin
pham di hoa rdn ctia ché pham nhwa néu trén.

Thiét bi ban dén va linh kién dién ti
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Thiét bi ban din theo phuong 4n nay c6 san phim d3 hoa rén cia ché
phém nhua néu trén. Do do, thiét bi ban dan néu trén c6 do tin cdy Chéng
4m cao. Linh kién dién tir theo phuong an nay co thiét bi ban dan néu trén.
Do d6, linh kién dién tir nay c6 do tin cay chéng 4m cao.

Cdc vi du thuc hién

Sau day, sang ché s& dugc mo ta bfing cac vi du thuc hién cu thé. Tuy
nhién, cong nghé theo sang chékhéng bi gidi han & cac vi du thuc hién nay.
Céan luu v rﬁng trong cac vi du thuc hién sau day, phﬁn va % lan luot biéu
thi phén theo khdi luong va % theo trong lugng, trir khi xac dinh khac di.

Pé 1am san pham (A1) M7100 cua thanh phan (A), polyeste acrylat
(tén san phim: M7100, duong luong acrylat: 152 g/eq) duogc san xuét béi
Toagosei Co., Ltd. dugc st dung.

Pé lam sin phim (A2) DCP-A ciia thinh phin (A), dimetylol-
trixyclodecan diacrylat (t€n san pham: Light Acrylate DCP-A, dwong lugng
acrylat: 188 g/eq) dugc san xuét boi Kyoeisha Chemical Co., Ltd. duoc st
dung.

Pé 1am san phim (B1) PEPT cua thanh phan (B), nhya thiol (tén san
pham: PEPT, duong luong thiol: 124 g/eq) duoc san xudt Eéi SC Organic
Chemical Co., Ltd. dugc st dung.

Pé 1am san phim (B2) C3 TS-G cta thanh phdn (B), din xudt
glycoluril (tén san pham: C3 TS-G, duong lugng thiol: 114 g/eq) dugc san
xuét boi Shikoku Chemicals Corporation dugc su dung.

'Pé lam san phim (B3) PEMT cua thanh phéan (B), pentaerytritol
tetrakis(3-mercaptopropionat) (t€n san phim: PEMP, duong lugng thiol:
128 g/eq) dugc san xuét boi SC Organic Chemical Co., Ltd. dugc su dung.

Pé 1am canxi carbonat 99,99% cua thanh phan (C), (tén san phim:
CS4NA, kich thuéc hat trung binh: <0,5 pm) dugc san xuit bai Ube

Material Industries, Ltd. dugc st dung.
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Pé 1am canxi carbonat 98% cia thanh phan (C”), canxi carbonat (tén
san phdm: Whiton SB red, kich thugc hat trung binh: 1,8 pm) duoc san
xuét boi Shiraishi Kogyo Kaisha, Ltd. duoc str dung.

Pé lam silic oxit cta thanh phan (C””), silic oxit (tén san pham: SO-
E2, kich thuéc hat trung binh: 0,6 pm) dwgc sin xudt boi Admatechs
Company Limited dugc sir dung.

Pé 1am magie hydroxit cta thanh phan (C”’), magie hydroxit (tén
san pham: UD-653, kich thudc hat trung binh: <10 um) dugc san xudt boi
Ube Material Industries, Ltd. dugc sit dung.

Pé lam nhém hydroxit cta thanh phan (C’’*’), nhdém hydroxit (tén
san pham: C-301N, kich thu¢c hat trung binh: 1,5 um) dugc san xuit boi
Sumitomo Chemical Company, Limited dugc sir dung.

Pé 1am chit khoi mao polyme hoa gbc cua cac chét khéc, 2,4,6-
trimetylbenzoyl-diphenyl-phosphin oxit (t€n san pham: IRGACURE TPO)
duoc san xuat bai BASF SE duoc sir dung. |

Dé lam chit tang tbc hoa ran an, chit ting tc hoa ran an kiéu chat
ran phan tan trén co s& san phdm cdng amin-epoxy (t&n sin pham:
FXR1211) dugc san xuit boi T&K TOKA Co., Ltd. dugc sir dung.

Dé lam hoat thach, hoat thach (tén san phém: 5000P]J, kich thudc hat
trung binh: 4 pm) dwoc san xuit boi Matsumura Sangyo Co., Ltd. dugc st
dung.

Pé 1am chét lién két silan, 3-glyxidoxypropyltrimetoxysilan (tén san
phim: KBM-403) dugc san xuét bai Shin-Etsu Silicone duge st dung.

Cde Vi du thuc hién 1 téi 9 va cdac Vi du so sanh 1 toi 4

Céc chét két dinh c6 ché phdm nhua dugc chuén bi bing cich st
dung may nghién ba truc véi cac cong thirc duge minh hoa trén cac Bang 1
va 2.

Do bén cat
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Nén SUS duoc in v6i timg chit két dinh. Kich thuéc vét phi 1a 2
mm ¢. Trén chét két dinh d3 in, miéng miu alumina c6 kich thudc 3,2 mm
« 1,6 mm va do day 0,45 mm dugc bd tri. Diéu kién héa rén la chiéu UV
véi lwong 2000 mJ/cm” (bude song UV: 365 nm, den LED) va sau do thiét
lap didu kién 80°C/60 phiit trong méy sdy thoi gio.

MaAu thtr thu duoc theo cach ndy dugc dua vao thir nghiém ndi ap
suit (sau day goi t4t 1a thir nghiém PCT) (& 4p suét 202 kPa (2 at), nhiét do
121°C, d6 4m twong dbi 100%, thoi gian 20 giv). Sau do, bang céch sir
dung thiét bi kiém tra Bondtester da dung “DAGE 4000” dugc san xuét boi
Dage Co., mi_éng mau alumina dwoc dit tai trong. Tiép do, do tng suét cét
(N) khi miéng mau bi bong. Phép do nhu vay dugc thyc hién 10 1an d6i véi
mdt mau thir. Tri sd trung binh cta 10 gid tri do dugc tinh todn 1am tri s do
cua do bén cit sau khi kiém tra kha ning chéng 4m. T6t hon 13, do bén cit
16n hon hodc bang 50 N. Bang 1 va Bang 2 thé hién két qua do (két qua
danh gid) ctia do bén cat.

D¢ bén chong bong

Déi véi cac Vi du thuc hién 1, 5, 8, va 9, dd bén chdng bong dugc
do. Mot nén dudi (tm thiy tinh tron nhan ¢6 kich thudc: 40 mm x 60 mm
va d6 day 0,3 mm) duoc phit bing ché phim nhua dé thu duge vét phit c6
kich thudc: 20 mm x 60 mm va d6 day 50 pm. Trén nén dudi, nén trén (1a
dai SUS-304 (c6 do day 20 pm, do rong 5 mm, do dai 50 mm)) dugc b tr
trong khi cht y dé khong dwa vao cic bot khi. Theo cach nay, chuin bi nim
mAu thtt, trong d6 tirng mau thir c6 vét chét két dinh c6 kich thudc 5 mm x
20 mm. Khi héa rdn, mat sau cla mau thtr dugc chiéu béng tia UV voi
luong chiéu xa 12 2000 mJ/cm? (budc song UV: 365 nm, den LED). Sau do,
mau thit duge hoa rin trong may sdy thdi gié ¢ diéu kién 80°C/60 pht.

Sau d6, bang cach sit dung mdt may kiém tra do bam dinh (thiét bi

do tai LTS-500N-S100 dugc san xuat bdi Minebea Co., Ltd., va bd ga do
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d6 bam dinh 90°), nén trén cta mau thtr dugc gitt, va dugc lam bong mot
chiit & mdt ddu cla san pham da hoa ran & nhiét dd trong phong. Sau do,
nén trén duoc lam bong & céc diéu kién: 90°, tbc @6 kéo: 50 mm/phit, va
khoang cach kéo: 15 mm. Lic nay, mAu tht di theo nén véi clng khoang
cach theo phuong ndm ngang. Gid tri trung binh cua luc can thiét cho trang
thai bong khi khoang céch kéo tir 5 t¢i 15 mm duge tinh toan lam d6 bén
chéngbong.Béng3thélﬁ@nkétquédocﬁad@bénchéngbong
Nhiét dé chuyén tiép thity tinh (Tg)

Timg ché phim nhya theo cac Vi du thuc hién 1, 5, 8 va 9 dugc kep
gifta hai tm thuy tinh (tAm tron nhén c6 kich thudc: 40 mm x 60 mm va do
day 0,3 mm sao cho d6 day mang sau khi hoa ran 12 500 £ 100 um. Do do,
16p phu duoc tao ra. Khi héa ran ché phim nhwa, 16p phu ndy duoc chiéu
bing tia UV v6i luong chiéu xa 1a 2000 mJ/cm?® (budc song UV: 365 nm,
dén LED). Sau do, cac tam thuy tinh chira 16p phi duoc dé trong may sy
thoi gié & diéu kién 80°C/60 phut. Lép phtt nay khong bi bong ra khoi cac
tAm thity tinh. Sau do, 16p phu duoc cat béng mot co cAu cét thanh kich
thudce dinh trude (5 mm x 40 mm). Cén luu ¥ rang cac mép cit duge hoan
thién bing gidy rép sao cho chung tré nén nhan. L&p phu nay dugc do & tan
s6 10 Hz bang phuong phép kéo theo tiéu chuén JIS C6481, bang cach sir
dung may phan tich co nhiét dong (DMA) dugc san xuét boi Seiko
Instruments Inc. Gia tri cta dinh tan & duoc tinh toan lam Tg. Bang 3 thé
hién két qua do cua Tg.

Do bén va dap roi

(1) Tung ché phém nhua (cac mAu) theo cdc Vi du thyc hién 1, 5, 8
va 9 duoc sir dung lam chat két dinh trén nén SUS. Kich thudc ap dung
duoc thiét lap 1a do rong: 9 mm, d6 dai: 9 mm va do day: 0,3 mm.

(i) Trén mau 4p dung, khéi phit Ni dugc b tri-dé tao ra mot miu

thr.
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(111) MAu thtr duwge dat trong 10 1lam nong t6i nhiét do 80°C, va mau
dugc lam nong va dugc hoa rén trong 60 phit.

(iv) Sau khi mAu dwoc 1am néng va duge héa ran, miu thir duge lay
ra khoi 10. Bang cach str dung mot may kiém tra va dap roi (dugc san xudt
boi Hitachi Technologies and Services, Ltd.), do bén va dap roi cua mau
thtt dugc do & nhiét do trong phong. Trong phép do nay, mau thir dugc tha
roi tir cdc d6 cao thay ddi. Do cao khi khdi pha Ni ctia mau thir khong bi
bong ra khoi tdm SUS do va dép lién quan t6i thtr roi dugc tinh toan lam
gia tri do dugc (don vi: mm) biéu thi d6 bén va déap roi cla mau thtr. Trudc
tién, mau thir duoc tha roi tir d6 cao 200 mm, va tiép d6 do cao duoc tang
thém 100 mm cho dén khi tién dén 500 mm. Khi d¢ cao & 500 mm hodc
16n hon, d6 cao nay duoc tang thém 50 mm. T mdi d6 cao, mau thir duoc
tha roi nam 1an. Néu khéi phi Ni khong bi bong ra khoi tdm SUS, dd cao
dugc ting dé tiép tuc phép do. Bang 3 thé hién két qua do ctia do bén va

dap roi.
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Bang 1
Vidu Vidu Viduy Vidu Vidu Vidu
thuc thue thuc thuc thuc thuc
hien1 | hién2 | hién3 | hién4 | hiénS | hién6
(A1) M7100 25,5 0,0 19,0 26,5 25,5 25.0
(A2) DCP-A 25,5 50,0 19,0 26,5 25,5 25,0
(B1) PEPT 0,0 0,0 0,0 0,0 10,0 36,0
(B2) C3 TS-G 35,0 36,0 25,0 36,0 25,0 0,0
(B3) PEMP 0,0 0,0 0,0 0,0 0,0 0,0
ggg’;ﬂ;}“bonat 100 |100 [330 |70 100 | 100
Canxi carbonat 98% 0,0 0,0 0,0 0,0 0,0 0,0
Silic oxit 0,0 0,0 0,0 0,0 0,0 0,0
Magie hydroxit 0,0 0,0 0,0 0,0 0,0 0,0
Nhom hydroxit 0,0 0,0 0,0 0,0 0,0 0,0
Chat khoi mag 1,0 1,0 1,0 1,0 1,0 1.0
polyme hoa gbc
Ca}c SZhat tang toc hoa rian 2.0 2.0 2.0 2.0 2.0 2.0
thaph an ]
phén Chét lién két silan 1,0 1,0 1,0 1,0 1,0 1,0
khac Tong 1000 | 100,0 | 100,0 | 100,0 | 100,0 | 100,0
Két qua At
d4nh PCT,dgbéncitsau | ), 120 120 80 100 90
. 20 gio (don vi: N)
gia
Béang 2
Vidu Vi du Vidu . Viduso | Viduso | Viduso | Viduso
Iﬁ:ﬁ ; ﬁi‘;; . g“-” hién | Goh1 | sanh2 | sanh3 | sanh4
Thanh (A1) M7100 19.0 |230 |225 25,5 25,5 255 | 255
phan (A) | (A2) DCP-A 190 |230 |225 255 | 255 |255 |255
(B1) PEPT 0,0 00 |90 0,0 6,0 0,0 0,0
L‘:gfzm (B2) C3 TS-G 0,0 300 | 22,0 350 | 350 350 |350
(B3) PEMP 280 |00 0,0 0,0 0,0 0,0 0,0
gtlll;rl:l'(lc) Canxi carbonat 99,99% 30,0 10,0 10,0 0,0 0,0 0,0 0,0
g}l:éa:lzC') Canxi carbonat 98% 0,0 0,0 0,0 10,0 0,0 0,0 0,0
gg:r‘l‘*zc) Silic oxit 0,0 00 |00 0,0 10,0 |00 0.0
gf};‘fléc) Magie hydroxit 0,0 0,0 |00 0,0 0,0 100 |00
hintomy | NNhom hydroxit 00 |00 |00 00 |00 |00 |100
Céc thanh | Chét khoi mao polyme
phin khic | 10 gbe 1,0 1,0 1,0 1,0 1,0 1,0 1,0
Chit ting téc hdarin dn | 2,0 2,0 2,0 2,0 2,0 2,0 2,0
Hoat thach 0,0 100 | 10,0 0,0 0,0 0,0 0,0
Chét lién két silan 1,0 1,0 1,0 1,0 1,0 1,0 1,0
Tong 100,0 | 100,0 | 100,0 100,0 | 100,0 | 100,0 | 100,0
Két qua PCT, d6 bén cit sau 20 gioy
dinhais | (omviN) 60 120 | 100 40 10 20 10
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Bang 3
Vi du Vidu Vidu Vidu
thyre hién 1 thyc hién 5 thuc hién 8 thyuc hién 9
b6 bén chong bong 1 g | 3
(don vi: N/mm)
Tg (don vi: °C) 75 45 75 . 45
b6 bén vadaproi (don | 55, 600 200 1300
vi: mm)

Nhu c6 thé hiéu duoc tir Bang 1 va Bang 2, theo tAt ca cac Vi du thuc
hién 1 t61 9, do bén cét sau khi kiém tra kha ning chéng Am & mitc cao, va
do tin cay chéng 4m & muc cao. Trai lai, do bén cét sau khi kiém tra kha
nang chéng am & mitc thdp, va hon nita, d9 tin ciy chbéng 4m & mic thip
theo tAt ca cac Vi du so sanh bao gém Vi du so sanh 1 trong d6 thanh phin
(C”) duge st dung dé thay cho thanh phan (C), Vi du so sanh 2 trong d6
thanh phan (C’*) duoc st dung dé thay cho thanh phan (C), Vi du so sanh 3
trong do thanh phan (C”’) dugc st dung dé thay cho thanh phan (C), va Vi
du so sanh 4 trong do6 thanh phan (C’”’) dugc su dung dé thay cho thanh
phin (C).

Ngoai ra, nhu hiéu duoc tir Bang 3, do bén chéng bong trong cac Vi
du thue hién 5 va 9 trong do hop chét glycoluril va thiol dugc biéu dién
bing Cong thirc hoa hoc chung (4) duoc st dung két hop 1am thanh phan
(B) 12 1a cao hon so véi trong Vi du thuc hi¢n 1 trong d6 hop chét
glycoluril duge st dung riéng. Hon nita, do bén va déap roi 1a dic biét t6t
trong Vi du thyc hién 9 c6 gia tri Tg thip hon hoic bing 50°C va co hoat
thach.

Kha nang ap dung cong nghiép

Ché phdm nhwa theo sang ché 1a ché phim nhua c6 dd tin cay chéng
4m cao sau khi hoa rin {cu thé 1a, d6 bén cit cao sau khi kiém tra kha ning
chéng 4m), ¢6 thé hoa rén dugc & nhiét do thip, va cé cac dic tinh hoa rin
bang anh sang va cac dic tinh hoa rin bang nhiét. Ché pham nhua nay la

dic biét hitu ich khi stt dung cu thé 1am cht két dinh.
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Yéu ciu bao h
1. Ché phdm nhya bao gbm céc thanh phén:

(A) nhua (met)acrylat da chuc;

(B) nhya thiol da chtrc; va

(C) chét don canxi carbonat cé d9 tinh khiét 16n hon hoic bang 99%.
2. Ché phim nhua theo diém 1, trong d6 thanh phén (B) la nhya thiol da
chirc khong c6 lién két este trong phén tu.
3. Ché phdm nhya theo diém 1 hodc 2, trong do6 thanh phén (B) c6 tir 50 t6i
100 phan theo khdi luong ctia hop chét glycoluril so voi 100 phén theo khéi
lugng ctia thanh phan (B).
4. Ché pham nhua theo didm bt ky trong s6 céc diém tir 1 t6i 3, trong d6
thanh phan (B) c6 nhya thiol da chirc 6 lién két este trong phan tur.
5. Ché phim nhua theo diém bt ky trong sé céc diém tir 1 t6i 4, trong d6
ché pham nhya nay con c6 hoat thach.
6. Chét két dinh 13 ché pham nhya theo diém bét ky trong sd céc diém tir 1
toi 5.
7. San phim d4 héa rin cua ché phidm nhya theo diém bat ky trong s6 céc
diém tir 1 t6i 5.
8. Thiét bi ban din c6 san phim d héa rén theo diém 7.

9. Linh kién dién tir c6 thiét bi ban dan theo diém 8.
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