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Linh vuc k§ thut dwoc dé cap

Séng ché dé cap dén chét nén kinh c6 phén trang trf ctia san phém déng ran
cta ché phim nhua nhiét rén tai cac mép clia chét nén kinh, trong d6 ché phim nhua
nhiét rin ndy dat duoc do phéng bé mit, dd bam dinh, va kha ning déng rin & muc
cao vOi su can béng tdt, va tao ra san phém dong rdn c6 ca stc chiu cach nhiét &

nhiét d6 cao va stc chiu dung méi, va chi tiét hién thi bao gdm chat nén kinh nay.
Tinh trang k§ thuét ciia sang ché

Trong nhitng nim gan ddy, cac thiét bj nhap dit liéu man hinh cham (sau
day dugc goi don gian 14 "man hinh cham") da dugc két hop dudi dang céc phan
van hanh vao man hinh cta cac dung cu dién t khac nhau g0m c6 dién thoai di
dong, céc thit bi hd trg ca nhan dang s6, va may tinh x4ch tay. Trong man hinh tinh
thé 16ng bao gdm man hinh cham, man hinh cham dugc l&p thing hang va cb dinh
trén tAm phén cuc cla tAm hién thi cta man hinh tinh thé 1éng. Bang cach nay, khi
man hinh tinh thé 10ng ctia cac dién thoai di dong hodic may tinh bang dugc nhin tir
phia nguoi st dung, thdng tin va cac hinh anh khong dugc hién thi trén toan b thiy
tinh trong subt, nhung c¢6 khung mau den hoic mau tréng & cac mép clia & bang nén

man hinh hién thi bi chia ra, va théng tin duoc hién thi bén trong khung,

Khung nay, ma duoc goi 14 phan trang tri, déng vai trd chia man hinh hién
thi thanh dang 6 vudng v ciing nhu cac phan khuit ma khong dugc nhin thdy (tic
14, phan ndi day cho man hinh cham) nén céc phan nay khéng thé nhin th4y. Phan
trang tri c6 thé nhin thy duoc truc tiép va rat quan trong lam chi tiét trang tri bé mat
ctia man hinh hién thi ctia thiét bi cAm tay, va cu thé, thiét ké ctia né dugc coi 1a

quan trong. Theo do, ché phém nhua nhiét rén dugc yéu cau lam vt liéu cua phén
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trang tri, ma c6 dugc do bong, do bam dinh, va kha nang dong ran & murc cao voi su
can bang t6t, va tao ra san pham dong ran c6 ca stc chiu cach nhiét & nhiét do cao

va stre chiu dung mo6i ma dugce yéu cau trong qua trinh san xuat.

Thong thudng, ché phAm nhua nhiét rin nhu vy, vi du, ché pham chita (A)
nhua bismaleimit-triazin, (B) nhua epoxy, va (C) mudi than dugc bdc 1§ trong tai

liéu sang ché 1.
Tai liéu k¥ thuat lién quan
Tai liéu sang ché
Tai liéu sang ché 1: Cong bd don yéu cau cAp patent Nhat Ban khong thAm

dinh s6 $62-266805
Céc van d& can duoc giai quyét bdi sang ché

Trong nhitng nim gan ddy, mirc do bam dinh can cho ché pham nhya déng
rén chira nhua epoxy duoc gia ting, va cu thé, ché phém nhuya déng rén da duoc yéu
cau 1a c6 ca kha ning déng ran va do bam dinh va c6 ca stc chiu cdch nhiét & nhiét
dd cao va suc chiu dung moéi tuyét voi. Tuy nhién, ché phdm déng ran duoc da biét
mo ta trong tai liéu sang ché 1 trén ddy khong phai 1a ché phim ma dat dugc do bam
dinh va kha ning déng rin ¢ muc cao vdi sy can bang tot va c6 ca sirc chiu cach
nhiét & nhiét do cao va suc chiu dung mai.

Bén chét k§ thuét ciia sang ché

Bdi vay, sang ché nhim tao ra ché phém nhua nhiét rén ma c6 céc tinh chat
cach nhiét va strc chiu nhiét tuyét voi, dat dugc do phéng bé mat, do bam dinh, va
kha nang déng rin & muc cao Vi su can bang tbt, va ¢ ca stc chiu cach nhiét &
nhiét d6 cao va ste chiu dung moi tuyét voi ma duge yéu cau trong sudt qua trinh
san xuat; san phdm déng rin cta no; va chi tiét hién thi st dung ché phim nay.

Cach thirc giai quyét van dé
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Céc tac gia sang ché da nghién ctu tich cuc nhdm khéc phuc cac nhuoc
diém néu trén phat hién ra rang ché pham chira nhya chira nhém carboxyl cu thé,
nhua epoxy, chét tao mau den, va chét don cach nhiét riéng co cac tinh chét cach
nhiét, tinh chiu nhiét, d6 bam dinh, va stc chiu dung mdi tuyét voi, qua dé hoan
thanh sang ché.

Béi vay, sang ché d& xut cac giai phap tir (1) dén (5) dudi day.

(1) Ché phdm nhya nhiét rén, bao gém (a) nhya chira nhém carboxyl lam
thanh phén nhiét rén, (b) nhua epoxy, (c) chét tao mau den, va (d) it nhat mot chét

duoc chon tir nhdm bao gém bari sulfat, oxit silic, va bot talc.

(2) Ché phdm nhua nhiét rén theo muc (1), trong d6 ché phim nay con bao
gdm (e) chat tao mau c6 mau khac véi mau den.

(3) Ché phAm nhua nhiét rén theo muc (1) hodc (2), trong d6 ché pham nay
con bao gdm chét ghép nbi silan.

(4) San pham déng ran clia ché phim nhua nhiét ran theo muc bat ky trong
sd cac muc tir (D dén (3), ché phém nhya nhiét rin duoc tao ra trén tAm nén.

(5) Chi tiét hién thi, bao gdm san phdm déng ran theo muc (4).
Hiéu qué ctia sing ché

Sang ché d& cap dén ché phdm nhua nhiét rén ma c6 céc tinh chit cach nhiét
va suc chiu nhiét tuyét voi, dat dugc do phéng bé mit, d6 bam dinh, va kha ning
déng rén & muc cao voi su can bang tot, va tao ra san phém déng rén ma dat duogc ca
stre chiu cach nhiét & nhiét do cao va strc chiu dung moi. Ngoai ra, ché phém nhua
déng rén cua sang ché 1a phu hop dé 1am muyc trang tri duge sir dung dé hién thi.
MG t4 chi tiét sang ché

Ché phim nhira déng rin cta sang ché (sau day ciing duoc goi 14 "ché pham

theo sang ché") bao gdm (a) nhua chira nhém carboxyl lam thanh phan nhiét ran, (b)
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nhua epoxy, (c) chit tao mau den, va (d) it nhét mot chét dugc chon tir nhém bao
g0m bari sulfat, oxit silic, va bdt talc (sau day cling dugc goi la "chit d6n cach
nhiét").

Céc thanh phan duogc sir dung trong ché phdm theo sang ché bay giv s&

duoc mo ta chi tiét.
(a) Nhya chtta nhém carboxyl lam thanh phan nhiét rin

Nhua chira nhém carboxyl duogc chtra trong ché phém nhya nhiét rin cla
sang ché 13 thanh phan dé gay ra phan tmg nhiét rén voi nhya epoxy, va cac vi du cu
thé vé chiing gdm c6 cac nhua duoc liét ké dudi day:

(1) Céc nhua copolyme chira nhom carboxyl thu dugc bang cach tring hop
axit carboxylic khong no nhu axit (met)acrylic va mot hodc nhiéu hop chét khac cé
lién két d6i khong no;

(2) Céc nhya chtra nhém carboxyl thu dugc bing cach bd sung nhém khong
no xét theo etylen giéng nhau vao copolyme cta axit carboxylic khong no nhu axit
(met)acrylic va mdt hogc nhidu hop chét khéc c6 lién két doi khong no nho sir dung
hop chét c¢6 nhém epoxy va lién két doi khong no nhu glyxidyl (met)acrylat hodc
3,4-epoxyxyclohexylmetyl (met)acrylat, clorua cia axit (met)acrylic, hodc twong tu;

(3) Cé4c nhya chira nhém carboxyl thu dugc bang cach cho copolyme clia
hop chét ¢6 nhém epoxy va lién két d6i khong no nhu glyxidyl (met)acrylat hodc
3,4-epoxyxyclohexylmetyl (met)acrylat va bt ky hop chit khac c6 lién két doi
khong no phan tmg véi axit carboxylic khdng no nhu axit (met)acrylic, va cadc nhom
hydroxy thir cip tao thanh phan tng véi anhydrit cua da axit;

(4) Céc nhya chira axit carboxylic thu dugc bang céch cho copolyme cua
anhydrit ctia axit c6 lién két doi khong no nhu anhydrit maleic va bat ky hop chat
khac ¢6 lién két doi khong no phan tmg véi hop chit ¢c6 nhém hydroxyl va lign két

ddi khong no nhu 2-hydroxyetyl (met)acrylat;
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(5) Céc nhya chira nhom carboxyl thu dugc bang cach cho hop chét epoxy
da chirc phan tmg véi axit monocarboxylic khong no, va cho cac nhém hydroxyl tao
thanh phan tng vdi anhydrit cia da axit no hodc khong no;

(6) Céc nhya chtra nhdm carboxyl thu dugc béng cach cho polyme chita
nhém hydroxyl nhu dan xudt rugu polyvinyl phan ing véi anhydrit cia da axit no
hozc khong no, va sau d6 cho cac axit carboxylic tao thanh phan tng véi hop chit
¢6 nhom epoxy va lién két d6i khong no trong mot phén ti;

(7) Cac nhya chira nhdm carboxyl thu dugc bang cach cho san pham phan
ung cua hop chit epoxy da chirc, axit monocarboxylic khong no, va hop chét ¢6
trong mot phén tur it nhit mot nhém hydroxyl c6 rugu va mdt nhém phan Ung ma
phan {mg v6i nhém epoxy khéc v6i nhom hydroxyl c¢6 rugu phan (mg v6i anhydrit
cia da axit no hodc khong no;

(8) Céc nhya chtra nhom carboxyl thu dugc bang cach cho hop chét oxetan
da chirc ¢6 it nhit hai vong oxetan trong mdt phan tt phan mg véi axit mono-
carboxylic khong no, va cho cédc nhém hydroxyl so cdp trong nhya oxetan cai bién
thu duge phan tmg voi anhydrit cua da axit no hodc khdng no; va

(9) Céc nhya chira nhdm carboxyl thu dugc bang cach cho nhuya epoxy da
chitc phan tmg véi axit monocarboxylic khéng no va sau d6 véi anhydrit cla da axit,
va tiép dén cho nhua chira axit carboxylic thu duge phén tmg véi hop chét ¢6 trong
phén tir clia né mdt vong oxiran va mot hodc nhiéu nhém khong no xét theo etylen,
nhung khong bi gidi han & do.

Trong s6 céc vi du nay, cac nhua chita nhém carboxyl cua (2), (5), (7), va
(9) duoc uu tién, va cu thé, cac nhya chita nhém carboxyl ctia (5) dwgc uu tién xét
vé céc tinh chét rén nhiét va céc tinh cht pht déng ran. "(Met)acrylat" nhu dugc sit
dung & day 1a thudt ngir chung cla céc acrylat, cdc metacrylat, va cac hén hop cua

chiing, va thuat ngft ndy dp dung cho cac thudt ngit twong tyr khac dudi day.
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Gi4 tri axit cia nhya chira nhdm carboxyl mo ta ¢ trén t6t hon 13 nim trong
khoang tir 10 ¢én 150mg KOH/g, t6t hon nita 1a nim trong khoang tir 30 dén 100mg
KOH/g. Khi gi4 tri axit clia nhya chira nhom carboxyl 1a 10mg KOH/g hodc cao
hon, do bam dinh duoc tao ra, va khi gia tri nay la 150mg KOH/g hodc nho hon, san

phém dong rin véi d6 6n dinh nhiét ting hon duoc tao ra.

Trong luong phén tir trung binh khdi ctia nhwa chtra nhém carboxyl mé ta &
trén thay dbi phu thude vao khung xuong nhuya, va dién hinh 13 nim trong khoang tir
1000 dén 30000, tdt hon 1 ndm trong khoang tir 5000 dén 20000. Trong luong phan
&t trung binh khéi 1000 hodc cao hon dan dén tinh chit khong dinh cao hon va dé
cap dén san phdm déng ran v6i do cimg da hon. Trong lugng phan tir trung binh
khéi 20000 hoiic nhé hon cho phép dat duoc do bam dinh va kha ning déng rin véi

muc can bang tot.

Luong nhua chira nhdm carboxyl t6t hon 13 ndm trong khoang tir 15 dén 60
phan khéi luong, t6t hon nita 13 ndm trong khoang tir 25 dén 50 phan khéi luong,
tinh theo 100 phan khéi lugng ctia luong khong bay hoi trong téng ché pham. Khi
gid tri ndy 14 15 phn khéi lugng hodic cao hon, kha ning déng ran ddy du hon nita
duoc tao ra. Khi luong héy 14 50 phan khéi lwgng hodc nhé hon, dd nhét ty ¥ duge

tao ra, va cac tinh chét ctia 16p pht va tuong tu s& khong bi giam.
(b) Nhua epoxy

Nhua epoxy (b) st dung trong ché phim nhya nhiét rén coa sang ché 1a
thanh phan dé tao ra sic chiu nhiét, va t4t hon 1& bao gdm hop chét epoxy c6 khung
xuong thom. Hop chit epoxy c6 khung xuwong thom ¢ thé duoc st dung mot minh
hoiic két hop hai hodc nhidu chét nay. Ngoai ra, dé gia ting hon nita do bam dinh
gitta nén thiy tinh va san phdm duc, hop chét epoxy tt hon 13 bao gdm hop chét

epoxy c6 khung xuong béo. Hop chit epoxy c6 khung xuong béo c6 thé duoc su



31834

dung mot minh hodc két hop hai hodc nhiéu hop chét nay. Ngoai ra, nhua epoxy céi

bién c6 thé dugce sir dung két hop.

Céc vi du vé céc hop chét epoxy c6 khung xuong thom gbm c6 bisphenol
Hop chéit epoxy dién hinh, cac hop chét epoxy loai bisphenol F, cac hop chit epoxy
loai cresol novolac, cac hop chét epoxy loai phenol novolac, cadc hop chét loai
glyxidyl este thu dugc bang céch cho hop chit da axit c6 khung xuong thom phéan
Ung vai epiclohydrin, va cac hop chét epoxy loai glyxidyl ete c6 khung xuong thom.
Dé gia tang hon nita stc bén va strc chiu nhiét cia san phdm duc, hop chat epoxy ¢6
khung xuong thom t8t hon 1a c6 khung xuong bisphenol hodc khung xuong

novolac.

Duong lugng epoxy cia hop chét epoxy c6 khung xuong thom t6t hon 1a
nim trong khoang tir 100 dén 1000. Puong lugng epoxy 1a 100 hogc cao hon dan
dén kha ning duc tét hon ciia ché phdm dong ran dugc md ta & trén. Puong lugng

epoxy 12 1000 hozc nhod hon dan dén strc bén cao hon ciia san pham duc.

Céc vi du cu thé v& cac hop chit epoxy md ta & trén c6 khung xuong béo
gdm c¢6 2-(3,4-epoxy)xyclohexyl-5,5-spiro-(3,4-epoxy)xyclohexan-m-dioxan, 3,4-
epoxyxyclohexenylmetyl-3’,4’-epoxyxyclohexen  carboxylat,  dixyclopentadien
dioxit, vinylxyclohexen monooxit, 1,2-epoxy-4-vinylxyclohexan, 1,2:8,9-diepoxy-
limonen, tetra(3,4-epoxyxyclohexylmetyl)butan tetracarboxylat cai bién e-
caprolacton, va cac san phim cong 1,2-epoxy-4-(2-oxiranyl)xyclohexan 2,2-
bis(hydroxy-metyl)-1-butanol. Dé gia tang hon nita stic chiu nhiét cta san phim
dtc, hop chét epoxy ¢6 khung xuong béo t6t hon 1a san phdm cdng 1,2-epoxy-4-(2-
oxiranyl)-xyclohexan cua 2,2-bis(hydroxymetyl)-1-butanol.

Céc vi du v& céc san phdm bén trén thi trudng ctia md ta & trén cac hop chat
epoxy c6 khung xuong béo gém c¢6 PNE-177 (nhya epoxy loai phenol novolac),
CNE-200EL (nhua epoxy loai cresol novolac), va BNE200D75 (nhwa novolac
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epoxy loai bisphenol A) do Chang Chun Plastics Co., Ltd. ban trén thi truong; cac
hop chét epoxy béo nhu CELLOXIT 2021, CELLOXIT 2021A, CELLOXIT 2021P,
CELLOXIT 2081, CELLOXIT 2000, va CELLOXIT 3000, céc hop chét
(met)acrylat c6 nhém epoxy nhu XYCLOMER A200 va XYCLOMER M100, va
c4c metacrylat c6 nhém metyl glyxidyl nhu MGMA do Daicel Corporation ban trén
thi truong; va CYRACURE do The Dow Chemical Company bén trén thi truong,
nhung khong bi giéi han & do.

Luong cta cc hop chét epoxy dugc diéu chinh mot cach phu hop sao cho
su dong rn phu hop cé thé duoc tao ra nho tdc dung cua nhiét, va khong bi gidi
han. Luong hop chat epoxy t6t hon 13 nim trong khoang tir 10 phan khéi lwong dén
60 phan khdi luong, tot hon nita 12 ndm trong khoang tir 20 phan khéi lvong dén 50
phén khéi lwong, va con t&t hon nita 12 ndm trong khoéang tir 25 phan khéi luong dén
45 phan khéi luong, tinh theo 100 phan khdi lugng clia nhua chira nhém carboxyl
(a). Khi lugng hop chét epoxy nim trong pham vi nay, ché phdm déng rén duogc
duogc dong ran mot cach hiru hiéu hon béng cach gia nhiét, va suc chiu nhiét cua san

phém diic s& cao hon.
(c) Chit tao mau den

Chét tao mau den duogc chira trong ché pham theo séng ché co thé 1a bt ky
chét tao mau den nao mién 1a né thé hién ddy da mau den va khong phan tmg héa
hoc véi nhua chira nhém carboxyl hodic nhyra epoxy mo6 ta & trén. Cac vi du dugc uu
tién vé& chét tao mau gé)m b céc chét tao mau mudi than nhu thuc mau den C.IL 6,
7,9, va 18; cac chét tao mau graphit nhu thuéc mau den C.I. 8 va 10; chét tao mau
oxit sit nhu thuéc mau den C.I. 11, 12, 27, va thudc mau nau 35 (tic 1, oxit sit KN-
370 do Toda Kogyo Corp. béan trén thi truong, mau den titan 13M do Mitsubishi
Materials Corporation ban trén thi truong); cac chét tao mau anthraquinon nhu thude

mau den C.1. 20; cac chét tao mau oxit coban nhu thudc mau den C.I. 13, 25, va 29;
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cac chét tao mau oxit ddng nhu thuéc mau den C.I. 15 va 28; c4c chit tao mau
mangan nhu thubc mau den C.1. 14 va 26; cac chat tao mau oxit antimon nhu thube
mau den C.I. 23; céc chét tao mau oxit niken nhu thudc mau den C.I. 30; céac chét
tao mau perylen nhu thudc mau den C.I. 31 va 32; cac chét tao mau anilin nhu thube
mau den 1; va molypden sulfit va bismuth sulfit. Cac chét tao mau nay dugc st dung

mdt minh hodc két hop néu phu hop.

DPic biét duoc uu tién 1a cdc mudi than, va cac vi du vé ching gém c6 mudi
than M-40, M-45, M-50, MA-8, va MA-100 do Mitsubishi Chemical Corporation
bén trén thi trudng, va mudi than 1255 do Columbia Chemical Company bén trén thi

truong.

Luong qua nhiéu ctia chét tao mau den giam cac tinh chét cach nhiét va dan
dén gia tang chi phi, va luong qué nho cua chit tao mau den c6 thé dan dén do6 bong
kém hodc tinh chén sang kém. Tét hon 14 nam trong khoang tir 1 dén 25 phan khdi
lwong, tot hon nita 1a ndm trong khoang tir 3 dén 20 phan khéi luong, tinh theo 100

phan khéi lugng ctia lugng khong bay hoi cia ché phdm nhiét rén theo sang ché.
(d) It nhat mot trong s6 bari sulfat, oxit silic, va bt talc

(d) ft nhAt mot chéat don cach nhiét duoce chon tir nhém gém bari sulfat, oxit
silic, va bot talc sir dung trong ché pham nhya nhiét rén cta sang ché, khi duoc st
dung, co thé khong chi gia tang stc chiu cach nhiét ¢ nhiét do cao cla san phém
dong rén, ma con gia ting do phing bé mit, ngan ngira su bién dang do gia nhiét
trong sudt qué trinh san xuét, duy tri do phéng bé mit, va ngan nglra hitu hiéu cac
vét xu6e va cac ran nit nhd. Cu thé, ciing dé gia tang d6 phang cua bé mit, chét don
c4ch nhiét tét hon 14 bao gém bari sulfat. Mt khéc, dé ngdn nglra c4c ran nut nho,

chit don cach nhiét tdt hon nita 1a bao gém it nhat mét trong s6 bot talc va oxit silic.

Déi vé6i o hat ctia chat don cach nhiét, c& hat trung binh cua bari sulfat t6t

hon 14 ndm trong khoang tir 0,05 dén 5,00pm; c& hat trung binh cta oxit silic t6t hon
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1a ndm trong khoang tir 0,1 dén 5,0um; va c& hat trung binh cia talc t5t hon 13 nim
trong khoang tir 0,1 dén 5,0um. Khi c& hat trung binh ctia chét don cach nhiét khong
16n hon gidi han trén cta cac khoang nay, do phan tan va do phéng bé mat dugc gia
tang. Khi c& hat trung binh cua chit don cach nhiét khong nhé hon giéi han dudi

ctia cac khoang nay, kha nidng dong ran va strc chiu nhiét do cao dugce gia tang,.

Toan bd lugng chit don cach nhiét, dé gia tang tiép stc chiu cach nhiét &
nhiét do cao, tot hon 1a ndm trong khoang tir 30 dén 70 phan khéi luong, t6t hon nita
1a ndm trong khoang tir 40 dén 60 phan khdi lwong, tinh theo 100 phan khdi luong
clia tong coéng lwong nhua chita nhém carboxyl (a) va nhua epoxy (b). Pé 1am bari

sulfat, oxit silic, va bot talc, cac san phém ban trén thi trudng co thé dugc st dung.

Céc vi du vé cac san phdm ban trén thi trudng cla bari sulfat gbm ¢6 bari
sulfat két ta #100, bari sulfat két tia #300, bari sulfat két tia SS-50, BARIACE B-
30, BARIACE B-31, BARIACE B-32, BARIACE B-33, BARIACE B-34,
BARIFINE BF-1, BARIFINE BF-10, BARIFINE BF-20, BARIFINE BF-40 (do
Sakai Chemical Industry Co., Ltd. ban trén thi truong), bari sulfat xtr ly bé mat B-
30, B-34 (do Sakai Chemical Industry Co., Ltd. ban trén thi truong), va W-1, W-6,
"W-10, C-300 (do Takehara Kagaku Kogyo Co., Ltd. ban trén thi trudng).

Céac vi du vé céc san phérn ban trén thi truong cua oxit silic gém co loat
AEROSIL 50, AEROSIL 200, AEROSIL 380, AEROSIL A nhu A300, loat RY nhu
RY300 (do Nippon Aerosil Co., Ltd. ban trén thi truong); WACKER HDK S13,
WACKER HDK V15, WACKER HDK N20 (tit ca do Asahi Kasei Corporation ban
trén thi truong); "FINESIL B" (tén thuong mai, do Tokuyama Corporation ban trén
thi truong), "FINESIL" (do Tokuyama Corporation ban trén thi truong);
"SYLYSIA" (do Fuji Silysia Chemical Ltd. ban trén thi truong); SNOWTEX UP,
SNOWTEX OUP (do Nissan Chemical Industries, Ltd. ban trén thi trudong); va
Nipsil L-300, Nipsil KQ (do Tosoh Silica Corporation ban trén thi truong).

-11-



31834

Céac vi du vé céc san phém bot talc ban trén thi truong gém c6 LMS-100,
LMS-200, LMS-300, LMS-3500, LMS-400, LMP-100, PKP-53, PKP-80, PKP-81
(do Fuji Talc Industrial Co., Ltd. ban trén thi truong); va D-600, d-800, d-1000, P-2,
P-3, P-4, P-6, P-8, SG-95 (do Nippon Talc Co., Ltd. ban trén thi truong). Cac chét
nay co thé duoc st dung mdt minh hodc két hop.

Chét ghép nbi silan

Ché phim nhya nhiét rén ctia sang ché t8t hon 12 con bao gdm chat ghép ndi
silan. Viéc str dung chét ghép ndi khong chi tao ra do bam dinh nhu vy vao nén
thily tinh ma kéo dai thdm chi trong nudc soi trong thoi gian mot gid, ma con dé cap
dén san pham duc c6 do bam dinh gia tang gifta thanh phan nhiét rén va chat don
céch nhiét. Chét ghép ndi silan c6 thé duoc st dung mot minh hodc két hop hai hodc

nhicu chat nay.

Céc vi du chung vé cac chat ghép ndi silan bao gom nhung khong gidi han
& cac chat ghép ndi epoxy silan, céc chat ghép ndi amino silan, cac chat ghép ndi
silan cationic, cac chat ghép ndi vinyl silan, cic chat ghép noi acrylic silan, céc chat

ghép ndi mercapto silan, va cac hon hop cuia cac chat ghép ndi nay.

Luong cia chit ghép nbi silan tot hon 13 nam trong khoang tir 0,1 dén 10
ph?m khéi luong tinh theo 100 phén khdi lwong cla téng cong luong nhya chira
nhém carboxyl (a) va nhua epoxy (b). Khi lugng nay 1a 0,1 phan khéi lwong hodc
cao hon, hidu qua cua né 1a rd rét hon. Khi luong nay l1a 10 phan khéi lugng hodc
nho hon, ché phm nhua nhiét rén s& khong bi day 1én, va lugng nay 1a ¢6 loi xét vé
chi phi. Tét hon nita 12 8 phan khéi lugng hodc nhd hon, con t6t hon nita 13 ndm

trong khoadng tur 1 dén 5 phan khéi luong.

Céc vi du vé cac chit ghép ndi silan béan trén thi trudng gdm c6 KA-1003,
KBM-1003, KBE-1003, KBM-303, KBM-403, KBE-402, KBE-403, KBM-1403,
KBM-502, KBM-503, KBE-502, KBE-503, KBM-5103, KBM-602, KBM-603,
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KBE-603, KBM-903, KBE-903, KBE-9103, KBM-9103, KBM-573, KBM-575,
KBM-6123, KBE-585, KBM-703, KBM-802, KBM-803, KBE-846, KBE-9007 (t€n
thuong mai, tt ca do Shin-Etsu Chemical Co., Ltd. ban trén thi trudong), va Silquest
A-186, Silquest A-187 (tén thuong mai, tat ca do Momentive Performance Materials
Inc. ban trén thi truong). Cac chét nay cé thé duoc str dung mdt minh hodc két hop

hai hoac nhiéu chat nay.

Ngoai ra, cac chét phu gia dugc md ta dudi day co thé dugc bd sung mot
cach tlry ¥ vao ché pham theo sang ché @& diéu chinh céc tinh chét vét ly quan tAm

hoic céac diéu kién vat ly st dung trong qua trinh san xuat.
Chat xuc tac dong ran

Dé gia toc téc dd dong ran hodc giam nhiét do gia nhiét, chét xtc tac déng
rén c6 thé dugc bd sung. Cac vi du vé chit xtic tdc dong rén gdm co imidazol; cac
din xuét imidazol nhu 2-metylimidazol, 2-etylimidazol, 2-etyl-4-metylimidazol, 2-
phenylimidazol, 4-phenylimidazol, 1-xyanoetyl-2-phenylimidazol, va 1-(2-xyano-
etyl)-2-etyl-4-metylimidazol; cac hop chit amin nhu dixyandiamit, benzyldimetyl-
amin, 4-(dimetylamino)-N,N-dimetylbenzylamin, ~4-metoxy-N,N-dimetylbenzyl-
amin, va 4-metyl-N,N-dimetylbenzylamin; cac hop chét hydrazin nhu dihydrazit cia
axit adipic va dihydrazit cua axit sebaxic; va cac hop chét phospho nhur triphenyl-
phosphin. Cac vi du vé céc chét xuc tac déng ran ban trén thi trudng gdm c6 2MZ-
A, 2MZ-OK, 2PHZ, 2P4BHZ, 2P4MHZ (tAt ca c4c tén thuong mai clia cac hop chét
imidazol) do Shikoku Chemicals Corporation béan trén thi truong; U-CAT3503N, U-
CAT3502T (tht ca cac tén thuong mai cla céc hop chét isoxyanat khéi clia dimetyl-
amin) do San-Apro Ltd. ban trén thi truong; va TNK 110 Dyhard (dixyandiamit),
dBU, dBN, U-CATSA102, U-CAT5002 (tét ca cac hop chat amidin hai vong va céc
mudi cua ching) do Ningxia Jiafen Chemicals Co., Ltd. ban trén thi truong. Cac

chét nay c6 thé duoc str dung mdt minh hozic két hop hai hodc nhiéu chit nay.

-13-



31834

Chét 6n dinh 4nh sang

Ngoai ra, chat 6n dinh 4nh sdng amin can quang c6 thé dugc bd sung vao
ché pham nhya nhiét rin cua sang ché dé lam giam sy phan hity quang ctia san phdm

dong ran cua no.

Cac vi du vé chét 6n dinh 4nh séng amin can quang gébm c6 TINUVIN
622D, TINUVIN 144, CHIMASSORB 944LD, CHIMASSORB 119FL (tat ca do
BASF Japan Ltd. ban trén thi trudng); MARK LA-57, LA-62, LA-67, LA-63, LA-
68 (tat ca do ADEKA CORPORATION ban trén thj truong); va SANOL LS-770,
1.S-765, 1.8-292, 1.S-2626, LS-1114, 1.S-744 (tit ci do BASF Japan Ltd. bén trén thi
truong).

Chét xc tién bam dinh

Trong ché pham nhuya nhiét rén clia sdng ché, chit xtc tién bam dinh c6 thé
duoc sir dung dé gia tang d6 bam dinh vao 16p gitra hodc do bam dinh vao nén clia
no, vi du, polyimit. Cac vi du vé céc chat xtc tién bam dinh gém ¢ benzimidazol,
benzoxazol, benzothiazol, 2-mercaptobenzimidazol, 2-mercaptobenzoxazol, 2-
mercaptobenzothiazol (tén thuong mai: ACCEL M do Kawaguchi Chemical
Industry Co., Ltd. ban trén thi trudng), 3-morpholinometyl-1-phenyl-triazol-2-thion,
5-amino-3-morpholinometyl-thiazol-2-thion, 2-mercapto-5-metylthio-thiadiazol,
triazol, tetrazol, benzotriazol, carboxybenzotriazol, chira nhdm amino benzotriazol,
va céc chét ghép ndi silan. Céc chét nay co thé dugc str dung mdt minh hoic két hop

hai hodc nhidu chat nay.
Chét chéng oxy hoa

Dé ngin nglra su oxy hoa, ché phdm nhya déng rdn cla sang ché c6 thé
chita céc chit chdéng oxy hoa nhu chét chéng mudi gbc ma khir hoat tinh céc gbe
sinh ra, cht phan hiy peroxit ma phan hiy peroxit tao thanh cac chét ¢6 hai sao cho

céc gbe méi khong duge tao thanh, va tuong tu. Chét chdng oxy hoa sir dung trong
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sang ché co thé ngdn nglra sw phan hily do oxy hoéa cua nhya chita nhém carboxyl,
nhua epoxy, va tuong tu, nhd d6 ngan ngua su bién d6i thanh mau vang. Cac vi du
vé c4c chit chéng oxy hoa gdm co céc chét chdng oxy hoa phenolic, cac chit chéng
oxy héa phospho, va cc chét chéng oxy héa amin. Trong s§ cac chét nay, cac chét
chéng oxy hoa phenol dugc vu tién déc biét. Cac chét chéng oxy hoa co thé duoc st

dung mot minh hodc két hop hai hodc nhiéu chét nay.
Chét tao mau khéc véi cac chét tao mau den

Ngoai ra, mot hodc nhiéu céc chit tao mau khac véi cac chét tao mau den ¢6
thé duoc bd sung mot cach tuy y. Cac chét tao mau khéc c6 thé 1a bat ky mét trong
sé cac thude mau, cac thude nhudm, hodc cac chit tao mau, va cac chit tao mau
thong thuong da biét c6 thé duoc st dung. Vi du, cac chét tao mau xanh da troi, cac
chét tao mau do, cac chét tao mau tim, cac chét tao mau vang, céc chét tao mau xanh
la cay, cac chét tao mau tréng, c4c chit tao mau da cam, va céc chét tao mau nau co
thé duoc st dung. Pic biét tt 13, it nhat mot hodc ca hai cac chit tao mau xanh da

trdi va cac chat tao mau dé c6 thé duoce sir dung.

Céc vi du vé cac chat tao mau xanh da troi gom c6 cac hop chat phtaloxy-
anin va cac hop chat anthraquinon dugc phan loai thanh cac thudc mau (thude mau)
va cac thude nhudém (dung mdi), cac vi du cu thé veé cac chat tao mau gom co cac

chat tao mau ma c6 thé cé so chi sé6 mau nhu dugce liét ké duéi day.

Céc thube mau: thuéc mau xanh da trdi 15, thubc mau xanh da troi 15:1,
thudc mau xanh da troi 15:2, thuéc mau xanh da troi 15:3, thudc mau xanh da troi
15:4, thudc mau xanh da troi 15:6, thudc mau xanh da trdi 16, thuéc mau xanh da
troi 60;

Céac thudc nhudm: dung mdi mau xanh da troi 35, dung moéi mau xanh da
trdi 63, dung moi mau xanh da trdi 68, dung méi mau xanh da troi 70, dung moi

mau xanh da troi 83, dung moi mau xanh da troi 87, dung moéi mau xanh da troi 94,
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dung moi mau xanh da troi 97, dung mdi mau xanh da troi 122, dung moi mau xanh
da troi 136, dung méi mau xanh da troi 67, dung moéi mau xanh da troi 70; va tuong
tu c6 thé duoc stir dung. Ngoai cac chét tao mau dugc liét ké & trén, cac hop chét
phtaloxyanin khéng dugc thé hodc duoc thé bang kim loai ciing c6 thé duogc st

dung.

Céc vi du vé cac chét tao mau do gém c6 cac hop chét monoazo, cac hop
chit disazo, cac hop chit mau d6 tia azo, cac hop chét benzimidazolon, cac hop chit
perylen, cac hop chét diketo-pyrolo-pyrol, cac hop chét azo ngung tu, cic hop chit
anthraquinon, va cac hop chét quinacridon, cac vi du cu thé vé céc chét tao mau gém
¢6 céc chét tao mau co s6 chi s6 mau nhu dugc liét ké dudi day:

Céc hop chat monoazo: thudc mau do 1,2, 3,4, 5, 6, 8,9, 12, 14, 15, 16, 17,
21,22, 23, 31, 32, 112, 114, 146, 147, 151, 170, 184, 187, 188, 193, 210, 245, 253,
258, 266,267, 268, 269;

Céac hop chét disazo: thudc mau do 37, 38, 41;

Cac hop chit mau do tia monoazo: thudc mau do 48:1, 48:2, 48:3, 48:4,
49:1, 49:2, 50:1, 52:1, 52:2, 53:1, 53:2, 57:1, 58:4, 63:1, 63:2, 64:1, 68,

Céc hop chét benzimidazolon: thudc mau dé 171, thude mau d6 175, thude
mau d6 176, thudc mau dé 185, thudc mau d6 208;

Céc hop chét perylen: dung mo6i mau d6 135, dung méi mau do 179, thude
mau do6 123, thubc mau d6 149, thudc mau do 166, thubec mau do 178, thude mau do
179, thube mau do 190, thubc mau dé 194, thude mau do 224;

Céc hop chét diketo-pyrolo-pyrol: thudc mau do 254, thudec mau doé 255,
thudc mau d6 264, thube mau dé 270, thude mau d6 272;

Céc hop chat azo ngung tu: thudc mau d6 220, thudc mau do 144, thude
mau dé 166, thubc mau do 214, thudc mau do 220, thude mau do 221, thudc mau do
242;

Cac hop chét anthraquinon: thudc mau dé 168, thubc mau dé 177, thude
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mau d6 216, dung mo6i mau d6 149, dung moéi mau do 150, dung mdi mau do 52,
dung mo6i mau do 207; va
Céc hop chit quinacridon: thubc mau d6 122, thudc mau d6 202, thudc mau

d6 206, thuéc mau d6 207, thuée mau dé 209.

Cacviducu thé v& cac chét tao mau tim gém ¢6 thudc mau tim 19, 23, 29,
32, 36, 37, 38, 42; Dung mo6i mau tim 13, 36; Thudc mau nau C.I. 25; thudc mau

den C.I. 1, thuéc mau den C.I. 7; va thudc mau tim 37 (hop chit dioxazin).

Céc vi du vé cac chét tao mau vang gdm c6 cic hop chét monoazo, cac hop
chét disazo, cac hop chat azo ngung tu, cic hop chét benzimidazolon, c4c peryl, cac
hop chét isoindolinon, va cc hop chit anthraquinon, cac vi du cu thé vé céc hop
chét ndy gdm c6 céc chat tao mau dugc liét ké dudi day:

Céac hop chét monoazo: thuéc mau vang 1,2, 3,4, 5, 6,9, 10, 12, 61, 62,
62:1, 65,73, 74,75,97, 100, 104, 105, 111, 116, 167, 168, 169, 182, 133,

Cac hop chét disazo: thudc mau vang 12, 13, 14, 16, 17, 55, 63, 81, 83, 87,
126,127, 152,170, 172, 174, 176, 188, 198,

Céc hop chat azo ngung tu: thudc mau vang 93, thudc mau vang 94, thude
mau vang 95, thudc mau vang 128, thudc mau vang 155, thubc mau vang 166, thude
mau vang 180;

Céc hop chét benzimidazolon: thudc mau vang 120, thuéc mau vang 151,
thuéc mau vang 154, thuéc mau vang 156, thudc mau vang 175, thudc mau vang
181;

Céc hop chét isoindolinon: thudc mau vang 110, thuée mau vang 109, thude
mau vang 139, thudc mau vang 179, thubc mau vang 185; va

Céc hop chat anthraquinon: dung mdi mau vang 163, thubc mau vang 24,
thudc mau vang 108, thudc mau vang 193, thudc mau vang 147, thubc mau vang

199, thubc mau vang 202.
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Céc vi du vé& cac chit tao mau xanh 14 cly gdm c6 cac hop chit
phtaloxyanin va céc hop cht anthraquinon, va cu thé, thudc mau xanh 14 cdy 7,
thuéc mau xanh 14 cdy 36, dung mdi mau xanh 14 cdy 3, dung mo6i mau xanh 14 cay
5, dung moi mau xanh 14 cdy 20, dung moéi mau xanh 14 ciy 28, va tuong tw co thé
duge st dung. Ngoai céc chit tao mau dugc lidt ké & trén, cac hop chét phtaloxyanin

khéng dugc thé hogc duoc thé bang kim loai cling c6 thé duogc sir dung.

Céc vi du cu thé vé céc chét tao mau da cam gém 6 thude mau da cam C.I.
1, thudc mau da cam ClI. 5, thudc mau da cam C.I. 13, thuéc mau da cam C.I. 14,
thudc mau da cam C.IL 16, thudéc mau da cam C.I. 17, thuéc mau da cam C.I. 24,
thudc mau da cam C.I. 34, thudc mau da cam C.I. 36, thudc mau da cam C.I. 38,
thudc mau da cam C.I 40, thudc mau da cam C.I 43, thuéc mau da cam C.I. 46,
thudc mau da cam C.I. 49, thuéc mau da cam C.I. 51, thuéc mau da cam C.I. 61,
thudc mau da cam C.I. 63, thudc mau da cam C.I. 64, thudc mau da cam C.I. 71, va

thudc mau da cam C.1. 73.

Céac vi du cu thé vé cac chat tao mau ndu gdbm c6 thuoc mau nau C.I 23 va

thudc mau nau C.1. 25.

Cac vi du vé céc chit tao mau tring gom co oxit kém dugc thé hién 14 thube
mau tring C.I. 4, oxit titan dugc thé hién 13 thubc méau tréng C.I. 6, va sulfit kém
duoc thé hién 13 thudc mau tring C.I. 7, va xét vé bt mau va tinh khong doc, uu
tién dic biét la oxit titan, cac vi du vé céc chét tao mau nay gém c6 TR-600, TR-
700, TR-750, TR-840 do Fuji Titan Industry Co., Ltd. ban trén thi truong; R-550, R-
580, R-630, R-820, CR-50, CR-60, CR-90 do Ishihara Sangyo Kaisha, Ltd. ban trén
thi trudng; cac oxit titan loai rutin nhw KR-270, KR-310, va KR-380 do Titanium
Kogyo, Ltd. ban trén thi trudng; TA-100, TA-200, TA-300, TA-500 do Fuji Titan
Industry Co., Ltd. ban trén thi trudng; A100, A220 do Ishihara Sangyo Kaisha, Ltd.
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bén trén thi trudong; va cic oxit titan loai anataza nhu KA-15, KA-20, KA-35, va

KA-90 do Titan Kogyo, Ltd. ban trén thi truong.
Dung mo6i hitu co

Ngoai ra, trong ché pham nhua nhiét rén cta sang ché, dung méi hitu co co
thé duoc st dung lam chét pha lodng d8 pha lodng ché phdm hodc diéu chinh d6

nhét dé 4p dung cho tim nén hodc mang chit mang.

Cac vi du vé& cac dung mdi hitu co nhu vay gdm c6 céc keton, céc
hydrocarbon thom, cic glycol ete, cac glycol ete axetat, cic este, cac ruqu, cac
hydrocarbon béo, va cac dung moi dAu mé. Céc vi du cu thé hon gdm c6 céc keton
nhu metyl etyl keton va xyclohexanon; cac hydrocarbon thom nhu toluen, xylen, va
tetrametylbenzen; cic glycol ete nhu xenlosolve, metyl xenlosolve, butyl
xenlosolve, carbitol, metyl carbitol, butyl carbitol, propylen glycol monometyl ete,
dipropylen glycol monometyl ete, dipropylen glycol dietyl ete, va trietylen glycol
monoetyl ete; cic este nhu etyl axetat, butyl axetat, dipropylen glycol metyl ete
axetat, propylen glycol metyl ete axetat, propylen glycol etyl ete axetat, va propylen
glycol butyl ete axetat; cdc rugu nhu rugu etylic, propylic, etylen glycol, va
propylen glycol; cac hydrocarbon béo nhu octan va decan; va cic dung moi dau mo
nhu ete diu mo, napta ddu mé, napta dau mé duoc hydro héa, va dung méi napta.
Céc dung moi hitu co nay co thé duoc st dung mot minh hodc dudi dang hdn hop
cta hai hodc nhiéu dung méi ndy. Lugng dung méi hitu co khong bi gidi han, va
dung méi c6 thé duoc bd sung mdt cach phu hop, néu can.

Ché phim nhua nhiét rén cta sang ché, sau khi dugc didu chinh dé c6 do
nhét phtt hop cho phuong phép phu, vi du, véi dung méi hitu co dugc liét ké trén
day, dugc phu lén nén bang phuong phap nhu pht nhing, phi chay, phi lan, phu

thanh, in luéi, hodic phi man, va dung mdi hitu co duoc chira trong che pham dugc
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cho bay hoi dén kho (1am khd truéc) & nhiét do nam trong khoang tir 50 dén 300°C,
nhd d6 mang pht khong dinh ¢6 thé dugc tao thanh.

Chét thdm w6t va phan tan

P& didu chinh cac tinh chat tham nhap vao cac rénh siéu nho cla ché pham,
d6 nhin bé mit cua 16p phi déng rén, va c4c tinh chét chéng bot hoic strc cing bé
miit cta ché phém, chit thdm w6t va phan tan cd thé duoc thém vao ché phém nhua
nhiét ran cua sang ché. Céc vi du vé céc san phim bén trén thi trudng cua nd gbm cb
céc chit thAm w6t va phén tan BYK-110, BYK-111, BYK-183 do BYK-Chemie
GMBH ban trén thi truong. Céac chét thAm ué6t va phén tan co thé duoc st dung mot
minh hodc két hop hai hodc nhiéu cht nay. Luong chét thAm w6t va phan tén tét
hon 1a nim trong khoang tir 0,01 dén 5 phan khéi lugng, t6t hon nita 13 1 dén 5 phan
khéi luong, tinh theo 100 phan khéi lugng ctia toan bo ché phdm (ham luong chat

ran).
Chét 1am phang

Céc vi du v& cac chét 1am phing gdm c6 polyacrylat polyme, copolyme ciia
dimetylpolysiloxan cai bién polyete, copolyme cua dimetylpolysiloxan cai bién
polyeste, copolyme cua metylalkylpolysiloxan cai bién polyete, copolyme cia
metylalkylpolysiloxan cai bién aralkyl, va copolyme ctia metylalkylpolysiloxan cai
bién polyete. Céc chét 1am phang c6 thé dugc sir dung mdt minh hozc két hop hai
hodc nhiéu chét nay. Luong chét 1am phing t8t hon 14 nam trong khoang tir 0,01 dén
5 phan khéi luong, tot hon nita 13 nim trong khoang tir 1 dén 5 phan khéi luong,
tinh theo 100 phan khi lugng ctia tong cong luong nhua chira nhom carboxyl (a) va

nhua epoxy (b).
Chét chéng bot

Céc vi du cu thé vé céac chét chéng bot ban trén thi trudng gém cb cac chit

chéng bot phi silicon duge lam bang dung dich polyme pha v& bot, nhu BYK (nhan
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hiéu da bao ho) -054, -055, -057, va -1790 do BYK-Chemie Japan ban trén thi
truodng; va cac chét chdng bot silicon nhu BYK (nhan hiéu dé bao hg) -063, -065, -
066N, -067A, va -077 do BYK-Chemie Japan ban trén thi truong, va loat dau

dimetyl silicon SH200 do Dow Corning Toray Co., Ltd. ban trén thi truong,
Chatnén

Céc vi du vé chét nén str dung trong sang ché gdm c6 cac mang nhya nhu
c4c mang polyimit va cac mang PET, céc chit nén kinh, cac chét nén gbém, cac chét
nén kim loai, va céc chit nén xbp. Trong s6 céc chét ndy, cac mang nhya nhu cac
mang polyimit va cac mang PET, va cac chit nén thay tinh t6t hon c6 thé dugc sir
dung. Vit liéu va hinh dang cua chit nén dugc chon phu thudc vao tmg dung va tinh
nang cua san phém dac can dugc san xuét. Vat liéu va hinh dang cé thé duoc sur
dung, hoac hai hodc nhiéu vat liéu va hinh dang c6 thé duoc két hop, néu can. T

quan diém do bam dinh, cac chét nén thily tinh duoc wu tién hon.
Phuong phép san Xuat/tron

Ché phém nhua nhiét ran cla sang ché c6 thé dugc tao ra bﬁng cach tron
ddng nhét cac thanh phan chil yéu mo ta & trén va céc thanh phan bd sung khac dugc
str dung tity y. Phuong phép tron khong bi gidi han, va phuong phap da biét c6 thé
duoc st dung. Viéc tron khong stir dung thiét bi phan tan, ho#ic trén co hoc sir dung
céc thiét bi phan tan khac nhau nhu mdy ngdo trdn, truc lan, may nghién kiéu mai

mon, va may nghién bi cé thé duoc st dung.

Uu tién dic biét la phuong phap san xuét bao gdbm budc tron 1an chét don
cach nhiét, dung méi, va chét phan tin mo ta& & trén tir trudc, phén tan hdn hop da
tron 14n bang thiét bi phan tdn nhu méy nghién truc lan, va tron hén hop phan tén
véi céac thanh phén nhwa déng ran dugc khéc, tiy y tiép dén 14 phan tan lai bing
may nghién truc lin, hoiic phuong phép san xuit bao gdm budc tron 1an mot phan

thanh phan nhua, chat don cach nhiét, dung moi, va chét phan tan mo ta & trén tir
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truée, phan tan hdn hop da tron 13n bang thiét bi phan tan nhu may nghién truc lan,
va tron hdn hop phan tén véi cée thanh phin nhua déng rén duge khac, tly y tiép

dén 12 phén t4n lai bing may nghién truc lin.

Khi chét tao mau duoc bd sung, t&t hon 13, tir quan diém d6 phan tan, dé
phén tan bot cua chit tao mau va tuong tu tir trude trong nude, dung méi hitu co,
hoiic twong tu d& thu duoe hdn dich, bd sung dung dich trong d6 chit phan tan chét

tao mau duoc hoa tan hodc phan tan nho vao hén dich, va tron ching.
Phuong phép phu

Sau khi ché phém nhuya nhiét rin duoc diéu ché & cac thanh phén nhu dugc
mb ta & trén, ché phdm duoc diéu chinh dé c6 do nhét phu hop cho phuong phép
phu, vi dy, v6i dung mdi hitu co, va co thé duoc phi 1én chét nén bang phuong phép
nhu phi nhing, pht chay, phu lan, pht thanh, in luéi, hogc phii man. Trong sb céc
chéit ndy, phit chay, phii lan, phu thanh, v& in ludi tot hon dugc sir dung, va dic biét

t8t 13 in lu6i duoc sir dung.
Vi du thye hién sang ché

Sang ché bay gio s& duge md ta chi tiét dua vao vi du, nhung sang ché
khong bi gi6i han & céc vi du ndy. Can luu ¥ rdng, trir khi duge quy dinh khic dusi

day, "cac phin" ¢6 nghia 1a phin khéi lugng, va "%" c6 nghia 1a % khéi lugng.
(Cacvidutul dn 9 va céc vi du so sanh 1 dén 3)

Céc thanh phan khac nhau dugc thé hién trong bang 1 dudi day duogc trén ¢
cac ty 18 (phan khéi luong) dugc thé hién trong bang 1, dugc tron s&n bang may
khudy, va sau dé dugc ngao tron bing méy nghién ba truc lan dé diéu ché céc bot

nhdo cua ché pham nhya nhiét ran.
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Bang 1

Vi dy V,i du so
Ché phim (phan khéi luong) sanh

112 1314|516 (7 8 ]9 |1 |23
Nhua chira nhom carboxyl A1 “1 35|35 |35 (35 |35 |30 {30 |35 |35 35 |35
Nhua epoxy B1 "2 12 12 |12 |12 |12 |12 |12 12 [33 |12
Nhua epoxy B2 "3 9,8
Mudi than "4 10 {10 |10 4,210 {3 |10 |10 |10 |10 |10 (10
Bari sulfat *5 20 |20 (20 |20 |20 |15 {20 [20 |5 |20 14
Oxit silic "6 1 1
Bot tale *7 1 1
Chét xuc tac dong ran *8 0,210,210,210,20,20,210,2 {0,2{0,20,2 0,2 {0,2
Chét thim w6t va phan tin *9 11 |1 |3 |1 {0 |1 |1 |1 |1 |1 ]1
Chét thdm w6t va phén tan “10 0 (0 [0 [0 [0 |2 (0 [0 [0 |0 [0 |0
Dung mdi hitu co “11 10 {10 {10 |10 |10 {10 |10 |10 |10 |20 {10 |10
Chét 1am phang *12 A U 1 U A O B
Chét ghép nbi silan *13 11 |1 |1 |1 |1 |1 |1 |1 |1 |0
Chét tao mau 1 “14 3,8
Chét tao mau 2 *15 4,7
Chét tao mau 3 *16 1
Chét tao mau 4 “17 1,1 30

*] UNIDIC R-2000, nhua chitra nhém carboxyl do DIC Corporation ban trén thi

trudng, gié tri axit: tir 52 dén 56 KOHmg/g, ham luong rén: 65%

*2 PNE177, nhua epoxy do Chang Chun Plastics Co., Ltd. ban trén thi truong,

duong lugng epoxy: tur 172 dén 182

*3 BNE200D75, nhya epoxy (ham lugng rén 75%) do Chang Chun Plastics Co.,

Ltd. ban trén thi truong, duong lugng epoxy: tir 198 dén 218

*4 1255, do Columbia Chemical Company ban trén thi truong
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*5 B-30, do Sakai Chemical Industry Co., Ltd. ban trén thi truong, c¢& hat trung
binh: 0,3 um, bari sulfat dugc xir Iy bé mat

*6 Nipsil L300, do Nihon Silica Kogyo Co., Ltd. ban trén thi truong, cd hat trung
binh: 2,2 um

*7 8§G-95, do Tosoh Silica Corporation ban trén thi truong, mangie silicat ngdm
nudc, ¢& hat trung binh (Dso): 2,5 um

*8 TNK 110 Dyhard, do Ningxia Jiafen Chemicals Co., Ltd. ban trén thi truong,
dixyandiamit

*0 BYK-183, do BYK-Chemie GmbH béan trén thi truong, copolyme khéi trong
lugng phan tr cao voi cac nhom ai luc thudc mau

#10 BYK-110, do BYK-Chemie GmbH bén trén thi truong, copolyme chira nhom
axidic

*11 DEAC, do Polynt UK Ltd. ban trén thi trudng, dietylen glycol monoetyl ete
axetat

*12 BYK-354, do BYK-Chemie GmbH ban trén thi truong, chit lam phéng
polyacrylat

*13 Silquest A-187, do Momentive Performance Materials Inc. ban trén thi truong,
silan hitu co

*14 Cromophtal mau tim B, do BASF Japan Ltd. ban trén thi truong, chit tao mau
tim (thudc mau tim 37)

*15 OSTAPLAST vang AGR, do Synthesia, a.s, ban trén thi truong anthraquinon,
chét tao mau vang

*16 Irgazin DPP Red Ultra Opaque, do BASF Japan Ltd. ban trén thi truong, chét

tao mau do
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17 R-KB-6, do Bayer AG ban trén thi truong, oxit titan loai rutin duge xt ly bé mat
bang oxit nthom
Chuén bi d4nh gi4 chit nén kinh

Céc bdt nhio cua ché phém nhua nhiét ran thu dugc trong céc vi du tir 1 dén
9 va céc vi du so sanh 1 dén 3 md ta & trén, mdi loai duge phi 1én nén thiy tinh
(thty tinh vi natri cacbonat do Central Glass Co., Ltd. ban trén thi truong, do day:
0,7mm) bang cach in luéi st dung ludi 420 mét sao cho 16p phti déng rén s& c6 do
day khoang 6um sau khi lam khé, va nén thiy tinh d3 pht duoc nung bang nhiét
trong mot 16 (do Yamato Scientific Co., Ltd. béan trén thi truong, dH-62) & nhiét do
150°C trong thdi gian 30 phut d& didu ché nén thuy tinh dénh gia vdi 16p phi dong
rén 13 6pum tao thanh.

Sir dung cac nén thiy tinh véi 16p phit dong rén 1a ché phdm nhya nhiét ran
tao thanh, cac tinh chit khac nhau nhu dugc md ta dudi day duge danh gia béng cac
phuong phép sau day.

Tinh chét chin sang (Gia tri OD)

Nén thily tinh duoc lép trén dung cu do mat do truyén (do Sakata Inx Eng.
Co., Ltd. béan trén thi truong, mau: X-Rite 361T, budc song ngudn sang: tir 400 dén
800nm) dung cu do ¢ trang bén dugc phu, va gia tri OD clia né dugc danh gia theo
tiéu chi sau.

o: gia tri OD cao hon 4

A: gid tri OD tir 3 dén 4

x: gia tri OD nho hon 3
Strc chiu nude s6i (Thir nghiém nude so61)

Nén thuy tinh dugc ngdm trong nude sdi & nhiét dé 100°C trong thoi gian

60 pht, va sau khi 1y n6 ra va loai bo nuée trén bé mat, sy tham nudc hodc su két
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tha cua 16p phu dugc quan sat bang mét thuong. Sau d6, bing dinh trong subt (do
Nichiban Co., Ltd. ban trén thi truong, do rong: 18mm) duoc phi hoan toan 1én bé
mit phi cta chat nén thiy tinh dé danh gi4. Bang dugc boc ngay lap tic voi mot
dau dugc gilt vudng gdc véi nén kinh, va 16p pht duoc danh gid bang mét thuong
theo tiéu chi sau.

o: Khong quan sat thiy thay dbi.

A: Quan sat c6 su thay d6i nhe.

x: Quan st duoc sy thAm nudce hodc sy phan 16p ctia 16p phu.
Strc chiu ran nut & nhiét d6 cao

Nén thiy tinh dwoc dit trong 16 nhiét d§ cao DENG YNG (do Deng yng
Instruments Co., Ltd. ban trén thi truong, mau: DH-400) va nung ¢ nhiét d6 280°C
trong thoi gian 1 gio, va bé mit pht cta nén thay tinh dugc danh gia theo tiéu chi
sau st dung kinh hién vi dién tir (50X, do Olympus Corporation ban trén thi truong,
mau: MEASURING MICROSCOPE STM-MJS2).

0: Khong c6 ran nut

A: Xuét hién ran nit cao hon 0% nhung thdp hon 10%

x: Xuht hién ran nt 1a 10% hoc cao hon
Stre chju cach nhiét ¢ nhiét do cao

Nén thuy tinh dugc nung trong 10 & nhiét do 280°C trong thoi gian 60 phut.
Dién cuc duong va dién cyc am cla dién tré ké (do Agilent Technologies san XUt,
High Resistance Meter 4339B, Component Test Fixture 16339A0, mdi dién cuc
dugc kep vao 16p phu cua nén thuy tinh sao cho khoang céch gifra dién cuc duong
va dién cuc 4m 13 0,5 cm, va dién trg ctia 16p pht duoc do dudi cac diéu kién 1a 500

V va 60 gidy. Dién trg cta 16p phu dugce dénh gia theo tiéu chi sau.
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o: Pién trd cao hon 1010 Q

A: Pién tré tir 10 dén 100 Q

x: Pién trd nho hon 108 Q
D6 phing bé mit

Str dung dung cu do do nham bé mit (do Kosaka Laboratory Ltd. san xudt,
mau: SE3500), d6 nhém (dd cao tdi da ctia céc dinh, RmaxD) cta bé mét dugc phil
duoc do ba 1An duéi céc diéu kién sau day: d6 dai do: 2,5mm, do khuéch dai theo
phuong thing dimg: 1000, d§ khuéch dai theo phuong nam ngang: 100, cét: 0,8mm,
va toe do: 0,5mm/gidy, va duge danh gid theo tiéu chi sau.

o: RmaxD nho hon 1,5 pm

A: RmaxD 1a 1,5um hodc cao hon nhung thép hon 2 pm

x: RmaxD 1a 2um hodc cao hon
Thir nghiém d6 cimg khi vach bang but chi

Theo JIS K5400 (1990), st dung thtr nghiém d¢ ctmg khi vach bang but chi
(do Toyo Seiki Seisaku-sho, Ltd. san xut, mau: C221A), cac bt chi c¢6 do cung tir
4B dén 9H duoc di xubng dé c6 diém phéng duoc ép vao mdi nén thay tinh & goc
khoang 45°, va dd ctig cta but chi ma khong gay ra sy bong 16p phu duge ghi.
Stre chiu axit sulfuric

Nén thuy tinh duge ngam trong dung dich axit sulfuric trong nuéc 10% thé
tich trong thoi gian 30 phat ¢ nhiét 6 25°C va rira bang nude, sau d6 nuée duogc
loai bd, va sy thAm nude hodc sy rira gidi 16p phu duge quan sat bang mat thuong.
Sau do, bang dinh trong sudt (do Nichiban Co., Ltd. ban trén thi truong, d rong:

18mm) duoc phit hoan toan 1én b mit phu ctia chét nén thity tinh dé dénh gid. Bing
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duoc boc ngay lap tie voi mot dau duoc gitt vudéng goc voi nén kinh, va 16p pht
duge danh gia bang mat thuong theo tiéu chi sau.

o: Khong quan sét théy thay ddi.

A: Quan sat co sy thay d6i nhe.

x: Quan sét duge sy thim nudce hodc sy phan 16p cua 16p ph.
Stre chiu axit clohydric

Nén thay tinh duoc ngdm trong dung dich nudc axit clohydric 10% thé tich
trong thoi gian 30 phut 6 nhiét o 25°C varira bang nudc, sau d6 nude duge loai bo,
va su thdm nuéde hodc sy rira giai 16p phu duge quan sét bang mét thuong. Sau do,
bang dinh trong sudt (do Nichiban Co., Ltd. bén trén thi truong, do rong: 18mm)
duoc pht hoan toan 1én b mit phu clia chét nén thiy tinh ¢ danh gid. Bang dugc
boc ngay lap tire vo1 mot dau duoc gitt vudng goc véi nén kinh, va 16p phu dugc
dénh gia bang mat thuong theo tiéu chi sau.

o: Khéng quan sat thiy thay doi.

A: Quan sat co sy thay déi nhe.

x: Quan sat dugc sy tham nuéc hodc su phén 16p cua 16p phu.
Stie chiu kiém

Nén thily tinh dugc ngam trong dung dich NaOH trong nuéc 10% thé tich
trong thoi gian 30 phut 6 nhiét do 25°C va rira bang nude, sau d6 nude dugc loai bo,
va sy thAm nudce hodc sy rira gidi 16p phu duge quan sat bang mét thuong. Sau do,
bang dinh trong sudt (do Nichiban Co., Ltd. ban trén thi truong, do rong: 18mm)
duge phit hoan toan 1én bé mit phii ctia chit nén thiy tinh dé dénh gié. Bang dugc
béc ngay 1ap tirc véi mot dau dugc gitt vudng gbée v6i nén kinh, va 16p phi duge

danh gia bang mat thuong theo tiéu chi sau.
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o: Khong quan sét thiy thay doi.

A: Quan sat c6 sy thay d6i nhe.

x: Quan sat duoc sur thAm nudc hodc su phén 16p cua 16p phu.
Strc chiu dung moi

Mbét lugng nho etanol (95% thé tich), dipropylen glycol monometyl ete
(DPM) (100% thé tich), va ruou isopropylic (IPA) (100% thé tich) dugc phu lén
gidy ding cho dng thily tinh do Kimberly-Clark ban trén thi truong, va 16p phu ctia
nén thiy tinh duoc lau di lau lai khoang 20 14n bang gidy dung cho bng thiy tinh

duoc tao ra ¢6 dung mai, sau do bé mit cua 16p phi duge quan sét bang mét thudng.
o: Khong quan sat thiy thay doi.
A: Quan sat c6 sy thay d6i nhe.
x: Lop phu bi bong ra.

D06 bam dinh (Phuong phép thir nghiém d¢ bam dinh cét ngang)

Theo JIS K5400, 100 (10 x 10) 6 vudng 1-mm dugc tao thanh trén 16p phu
mAu, va bing dinh trong sudt (do Nichiban Co., Ltd. ban trén thi truong, do rong:
18mm) duoc gin hoan toan 1én cc 6 vudng. Bang dugc boc ngay 14p tic véi mot
dau duge gift vubng goc voi nén kinh, va 36 céc 6 vudng khong bi béc ra hoan toan

va con lai dugc tinh todn.

Trong bang 2 dudi ddy, céc két qua dugc thé hién tinh dén sb cac 6 vudng

ma 13 tir s6 va tdng s6 (100) 6 vudng 1a mau s0.
0: 100% 6 vudng con lai.
A: 95% hoic cao hon nhung thap hon 100% 6 vudng con lai.

x: Thap hon 95% 6 vudng con lai.
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Céc két qua clia cac thir nghiém déanh gid mo ta ¢ trén dugc tém t4t trong

bang 2.
Bang 2
Céc tinh chét Vi du Vi du so sénh
(Bodaylopphu: 1,1, 14 1y |5 |6 |7 [8 |9 |1 |2 |3
6pm)
Tinh chét chén sang

. . (@] (@] ©) (@] O @) O O O O O O
(Gia tri OD)
Stre chiu nude soi A |o o o 0 o o o o A o A

Stc chiu ran nit &

nhiét do cao
Stre chiu cach nhiét &

) " e} o 0 o o ¢ ¢ o} A X X X
nhiét d6 cao
Do phéng bé mat o |o |o |o |o |o |o |o |o |o o o
Db of .

0 clmg khivach oy | | 4n |4l | 4H | 4H |4H |4H |48 | <4H | <4H | <4l

bang but chi
Stre chiu axit sulfuric | © o o o o o o o o A o A
Stre Chn,l axit o} e} ¢} o] e} e} ¢} e} e} A e} A
clohydric
Stte chiu kiém o o o o o o) o o o A o A
Stc Ruou o o o) o o) o o) o o A o X
chiu IPA o) o o) o) o o) o) 0 o) A o) X
dung
moi DPM o o o o o o o o o A o X
Do bam dinh o o o o) o o o o o A o A

Nhu duge thé hién trong bang 2, cac vi du tir 1 dén 9 theo phuong 4n clia
sang ché, tAt ca dat duoc do bam dinh, do phing bé mat, va kha ning déng ran &
muc cao v6i sy can bang tdt, va c6 ca stre chiu cach nhiét & nhiét do cao va stic chiu
dung moéi. cu thé, quan sét thiy 14 stc chiu cich nhiét & nhiét d§ cao gia ting tiép
khi luong bari sulfat 1 lugng nhét dinh (30 dén 70 phan khéi luong tinh theo 100
phan khéi lugng lugng téng cong ctia nhua chira nhém carboxyl va nhua epoxy).

Mit khéc, vi du so sénh 1 trong do6 ché pham khong chita nhya chira nhom carboxyl
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duoc st dung, vi du so sanh 2 trong do ché phém khong chira bari sulfat dugce su
dung, va vi du so sanh 3 trong do ché phim khong chira nhua epoxy duge st dung,
tt ca khong dat duoc d bam dinh, d6 phing bé mit, va kha ning déng ran & mic
cao Vol su can béng tdt, va, ngoai ra, c thé khong c6 di‘ing thoi stire chiu cach nhiét

& nhiét d6 cao va strc chiu dung moi.
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YEU CAUBAO HQ

1. Chét nén kinh c6 phan trang trf clia san phédm déng rén ctia ché pham nhua nhiét
rén tai cac mép cua chét nén kinh,

trong d6 ché pham nhuya nhiét rén chira:

(a) nhya chira nhém carboxyl lam thanh phén nhiét rin;

(b) nhya epoxy;

(¢) chét tao mau den; va

(d) bari sulfat,

trong d6 luong (d) bari sulfat 1a 30 dén 70 phan khéi lugng tinh theo 100
phan khéi luong cta tong lugng cta (a) nhya chira nhom carboxyl va (b) nhua
epoxy.

2. Chét nén kinh theo diém 1, trong d6 ché phdm nhua nhiét rén con chia (e) chét
tao mau ¢6 mau khac véi mau den.

3. Chét nén kinh theo didm 1 hodc 2, trong d6 ché pham nhwa nhiét rén con bao gdm
chét ghép néi silan.

4. Chi tiét hién thi, bao gdm chét nén kinh theo diém bét ky trong sb cac diém tir 1
dén 3.
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