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CHE PHAM NHUA RAN NHIET MAU TRANG NEN THUY TINH PUOC PHU
CHE PHAM NHUA NAY VA CHI TIET HIEN THI BAO GOM NEN THUY TINH

(57) Sang ché dé cap dén ché pham nhua ran nhiét mau trang c¢6 tinh cach nhiét

va tinh chiu nhiét, do bam dinh va kha nang déng ran & mic cao v6i su can bang

t6t, va tao ra san pham déng ran c6 tinh chiu dung moi va dat dugc do phéng clia

bé mat t6t; va man hinh hién thi bao gém san pham déng ran nay.

Ché pham nhua ran nhiét mau trang, bao goém (a) nhya silicon, (b) titan

oxit, va (c) it nhat mot chat duoc chon tir nhém bao gom bari sulfat, silic oxit, va

bot talc. Ngodi ra, t6t hon 13, ché phdm nhua rén nhiét mau trang nay con bao

g6m chét két hop silan. T6t hon nifa 13, nhuya silicon 1a hon hop gobm nhua silicon

mach thang va nhua lién két ngang.
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Linh vue k§ thuat dwge dé cip

Séang ché dé cap dén ché phdm nhuya rén nhiét mau tréng, san pham déng
ran cta ché phdm nhua nay va chi tiét hién thi bao gdm san phdm déng ran nay.
Cu thé hon, sang ché dé cap dén ché phém nhya rin nhiét mau tréng ma dat duoc
do bam dinh va kha ning déng rin & muic cao véi sy can bing t6t co tinh cach
nhiét, tinh chiu nhiét, va tao ra san phém dong ran mau tréng c6 do phéng clia bé
mat va tinh git mau & nhiét do cao rat tdt, va chi tiét hién thi bao gém san phém

déng ran nay.

Tinh trang k§ thuit cia sing ché

Trong nhirng nim gan déy, cac thiét bi nhap dir liéu man hinh cham (sau
day goi 1a "man hinh cham") da dugc két hop dudi dang céc phan van hanh vao
man hinh ctia cac thiét bi dién tr khac nhau gdm c6 dién thoai di dong, thiét bi hd
tro ¢4 nhan dang sb, va may tinh xéch tay. Trong man hinh tinh thé léng bao gdm
man hinh cham, man hinh cham dugc sép théng hang va dugc lép mot cach ¢b
dinh vao tim phén cuc cta tAm hién thi cia man hinh tinh thé l1éng. Béng céch
nay, khi man hinh tinh thé long cua dién thoai di dong hodc mdy tinh bang duoc
nhin tr phia nguoi st dung, thong tin va cac hinh anh khong duoc hién thi trén
toan bd kinh trong sudt, nhung ¢6 khung mau den hogic mau tring & cac mép cla
bang sao cho man hinh hién thi dugc phén chia, va thong tin duogc hién thi bén

trong khung.

Khung ndy, ma dugc goi 1 phan trang tri, ddng vai trd chia man hinh hién
thi thanh dang 6 vudng va cac phin khuét vén khéng dugc nhin thiy (ttc 13, phan
nbi day cho man hinh cham) nén céc phan nay khong thé nhin théy. Phén trang tri
c6 thé nhin thdy duoc truc tiép va quan trong nhu chi tiét trang tri bé mat clia man
hinh hién thi cta thiét bi cam tay, va thiét ké cta né dugce coi 13 quan trong. Theo

do, ché phém nhua rin nhiét dung lam vt liéu ctua phén trang tri, c6 do bam dinh
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va kha ning dong ran & mic cao véi su can bang tot, va tao ra san pham dong ran
mau trang c6 tinh chiu cach nhiét ¢ nhiét do cao, dd phang cta bé mat va tinh gitt

mau & nhiét do cao rat tot dugc yéu cau trong suot qué trinh san xuat.

Thong thudong, dé lam ché phdm nhuya ran nhiét nhu vay, vi dy, tac nhan
phtl mau tring chira nhyua rén nhiét, cht tao mau tring, tc nhan déng rén, chat
xuc tac déng rin va elastome duoc boc 16 trong tai liéu sang ché 1. Ngoai ra, ché
pham nhya déng rin bao gdm nhua silicon (A), hop chét titan hitu co (B), va/hoic
hop chét polysiloxan (C) ¢6 it nhat hai lién két Si-H trong m¢t phan tir va chat xtic
tac hydrosilyl hoa (D) dugc bdc 19 trong tai li€u sang ché 2.

Tai liéu k¥ thuat lién quan
Tai liéu sang ché

Tai liéu sang ché 1: Cong bd don yéu cAu cAp patent Nhat Ban s6 2010-
278411

Tai liéu sang ché 2: Cong bb don yéu cau cép patent Nhat Ban s6 2012-
102177

C4c van dé can duoc giai quyet boi sang ché

Trong nhiing nam gan day, yéu cAu vé& d6 bam dinh cta ché phdm nhua
dong ran chira nhua silicon ngdy cang ting, va cu thé, ché phim nhya déng rén
cAn c6 ca kha ning déng rén va do bam dinh. Tuy nhién, ché phim déng rin da
biét dugc md ta trong tai lidu séng ché 1 va 2 trén day khong phai 1a ché pham ma
dat duge do bam dinh va kha ning déng ran & mirc cao véi sy can bang tét va tao
thanh san phim déng rén c6 do phing ctia bé mit & nhiét dd cao va tinh chiu dung

mbi rat tét.
Ban chét ky thuét ciia sang ché

Bai vy, muc dich cta sdng ché la tao ra ché pham nhya ran nhié€t mau
trang ma c¢6 d6 badm dinh, va kha ning dong ran & muc cao vdi su can bang tot

trong Iuc cé céc tinh cht c4ch nhiét va tinh chiu nhiét ma duoc yéu cau trong sudt
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qué trinh san xuat va tao thanh san pham dong ran mau trang c6 do phang cua bé
mat va tinh chiu dung méi rat tot, va man hinh hién thi bao gom san pham dong

ran nay.

Céch thtrc giai quyét van dé

Céc tac gia sang ché da nghién ctru tich cuc nhim khic phuc cac nhuoc
diém néu trén phat hién ra réng ché phém chira nhua silicon cu thé, titan oxit, va
chit don cu thé ddng thoi c6 cac tinh chét cach nhiét, tinh chiu nhiét, do bAm dinh,
khé& nang déng ran, do phing ctia bé mit va tinh chiu dung mdi mong mudn, qua

d6 hoan thanh sang ché.

Do d6, sang ché dé xuat cac muc tir 1 dén 6 dudi day.

1. Ché phém nhua ran nhiét mau tréng, bao gém (a) nhya silicon, (b) titan oxit, va

(o) it nhét mét chit duoc chon tir nhém bao gém bari sulfat, silic oxit, va bot talc.

2. Ché pham nhua rén nhiét mau trang theo muc 1, trong d6 (a) nhya silicon 1a

hén hop gdm nhya silicon mach thing (a-1) va nhua loai lién két ngang (a-2).

3. Ché phém nhua rin nhiét mau tréng theo muc 2, trong do6 nhua silicon mach

thang (a-1) ¢6 cong thirc (1) dudi day:

R R R

|1 |
HO-5i-0 Si—01-51-0H

(1)
R R n R

(trong d6 mdi R 13 nhém C1-C12 alkyl mach thdng hodc mach nhanh; n 1a mot sb
nguyén; c6 d nhét nam trong khoang tir 10 dén 100cP)

4. Ché phdm nhua rén nhiét mau tring theo muc bét ky trong sd cac muc tir 1 dén

3, trong d6 ché phdm nay con bao gOm chét két hop silan.

5. San phdm dong ran cla ché phim nhuya rén nhiét mau tring theo muc bat ky
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trong s cac muc tir 1 dén 4, trong d6 ché phdm nay duoc tao ra trén nén.
6. Chi tiét hién thi, bao gdm san phdm déng ran theo muc 5.

Hiéu qué cta sang ché

Sang ché & cap dén ché phém nhua rin nhiét dat duoc d6 bam dinh va
kha nang déng ran & mic cao véi su can bang tdt trong khi ¢ cac tinh chat cach
nhiét va tinh chju nhiét va tao ra san phAm déng ran mau tring c6 do phang bé mit
& nhiét do cao va tinh chiu dung moi rét t6t. Ngoai ra, ché pham nhya déng rén
mau tring theo sang ché 1a phu hop dé 1am muc trang tri dung cho man hinh

cham.
MG ta chi tiét sang ché

Ché phdm nhyua déng rin tring theo sang ché (sau day ciing dugc goi 1a
"ché phdm theo sang ché") bao gbm (a) nhua silicon, (b) titan oxit, va (c) it nhét

mdt chat duoc chon tir nhém bao gOm bari sulfat, silic oxit, va bdt talc (sau day

cling goi 1a “chit don cach nhiét”).

Céc thanh phan duoc st dung trong ché phim theo sang ché bay gio sé

duoc mo ta chi tiét.

(a) Nhuya silicon

Thong thuong, viéc bd sung titan oxit lam giam d¢ bam dinh, do d¢ viéc bd
sung nhua silicon dat dugc do bam dinh va kha ndng dong rdn voi mic do cén
bang tot. Cu thé, khi nhuya silicon mach thdng (a-1) va nhua silicon lién két ngang
(a-2) dugc md ta dudi ddy dugc bd sung theo ty 18 két hop cu thé, tét hon la do
bam dinh, kha ning déng rén va tinh chiu nhiét c6 thé thu duoc.

Nhua silicon mach théng (a-1);

Nhua silicon mach thing (a-1) 1a nhua silicon c6 két ciu co cong thie (I)
bén dudi va cdc nhém silanol & ca hai ddu. Nhua silicon mach thang (a-1) t6t hon

nita cho phép truyén tinh chiu ran nat & nhiét d6 cao.
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R R R

R |

HO-Si—0O+Si—0+1—Si-OH

| | | (1)
R R _hR

(trong d6, mdi R 1a nhém C1-C12 alkyl mach thang hodc mach nhénh; n 13 sb
nguyén; c¢6 do nhét nam trong khoang tir 10 dén 100cP )

Nhua silicon thing bt ky ma ¢ ciu tric c6 cong thirc (I) & trén va nhom
silanol & c4 hai dau c6 thé dugc st dung ma khéng gip van dé gi. Cac vi du vé cac
san phdm ban trén thi trudng ctia nhya silicon thang gém c¢6 YF3800, XF3905,
YF3057, YF3807, YF3802, YF3897, XC96-723, 2D SILANOL FLUID (do

Momentive Performance Materials Inc. ban trén thi truong).

Phan tr lugng cua nhya silicon théng khong dugc gidi han cu the, nhung
phén tr lugng qua cao cd thé xay ra céc tinh chit xir Iy kém véi do nhét cao. Do
véy, phan tir luong cta nhua silicon thang duge diéu chinh sao cho d6 nhét tét hon

1a ndm trong khoéang tir 10 dén 100 cp, t6t hon nita 14 tir 20 dén 70 cp.

Nhua silicon lién két ngang (a-2);

Nhua silicon lién két ngang khong bi gi6i han cu thé, va ca hai nhuya silicon
rin nhiét va nhua silicon déng rén c6 thé dugc sir dung & nhiét d6 phong. Nhua

silicon lién két ngang (a-2) t&t hon nita cho phép truyén tinh chiu dung mai.

Phan tir lugng trung binh khéi luong ctia nhua silicon mé ta & trén dién hinh
nim trong khoéang tir 5000 dén 50000, t6t hon nita 13 nam trong khoang tir 10000
dén 30000. Phan tt luong trung binh khéi luong 14 5000 hoic cao hon dan dén
tinh chét khong dinh cao hon va tao ra san phim déng rén véi do cimg day di hon.
Phan ttr luong trung binh khéi lugng 1a 50000 hodc thap hon cho phép dat duoc

d6 bdm dinh va kha nang dong ran véi mirc d6 can bang tot hon.

Dé tao ra su lién két ngang cia nhuya silicon loai ran nhiét, nhua nay can

dugc nung & nhiét d6 ndm trong khoang tir 200 dén 250°C. Pé déng ran nhua
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silicon déng rén & nhiét dd phong, khong can gia nhiét nhua silicon, nhung t5t hon
14 nhua silicon dugc gia nhiét & nhiét do nam trong khoang tir 150 dén 280°C dé

rat ngan thoi gian dong ran.

Nhua silicon lién két ngang béan trén thi trudng cé thé dugc st dung trong
sang ché, vi du vé nhua silicon lién két ngang nay gdm c6 SR 2400, SR 2410, SR
2411, SR 2510, SR 2405, 840 RESIN, 804 RESIN (tt ca tén thuong mai, do Dow
Corning Toray Co., Ltd. ban trén thi truong), KR 271, KR 272, KR 274, KR 216,
KR 280, KR 282, KR 261, KR 260, KR 255, KR 266, KR 251, KR 155, KR 152,
KR 214, KR 220, X-4040-171, KR 201, KR 5202, KR 3093, KR 240, KR 350,
KR400 (tét ca tén thuong mai, do Shin-Etsu Chemical Co., Ltd. ban trén thi
truong), TSR 127B, YR 3370 (tén thuong mai, do Momentive Performance
Materials Inc. ban trén thi truong). Trong sb c4c nhua nay, nhua co thé dugc st

dung mot minh, hogc hai hogc nhidu nhwa c6 thé duge st dung két hop.

Ngoai ra, ty 1 tron ctia nhya silicon mach théng (a-1) va nhya silicon lién
két ngang (a-2) & trén (nhua silicon mach thing (a-1): nhua silicon lién két ngang
(a-2)) nim trong khoang tir 75 : 25 dén 95 : 5 phan khéi luong. T quan diém thu
duoc d6 bam dinh va kha nang dong rén voi me do can béng tdt, tot hon nita 1a
ty 18 nam trong khoang ttr 80 : 20 dén 90 : 10. Hon nita, luong tong céng ciia nhua
silicon mach théng (a-1) va nhua silicon lién két ngang (a-2) & trén tot hon nita 13
ndm trong khoéang tir 25 dén 60 phan khéi luong tinh theo 100 phan khdi luong
lugng khong bay hoi trong ché phdm nhua rén nhiét, t5t hon nita 1a ndm trong

khoang tir 30 dén 50 phan khéi lugng.

(b) Titan oxit

Ché phdm gdm titan oxit cho phép muc do tréng cta san pham duc 1a cao
hon. Ngoai ra, mirc do tring cia san pham duc st dung titan oxit 1 cao hon so véi
murc do tring clia san pham dtc chi st dung chit don khac. Titan oxit khong duoc
gidi han cu thé. Titan oxit co thé duoc st dung mot minh hodc két hop cta hai
hodc nhiéu chat nay. Nhu titan oxit trong ché phdm nhua rén nhiét mau trang theo

sang ché, ca hai titan oxit loai rutil va titan oxit loai anataza c6 thé dugc sir dung.
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Titan oxit loai anataza c6 muc do tréng cao hon so véi titan oxit loai rutil va do
vay thuong xuyén dugc sir dung. Tuy nhién, do titan oxit loai anataza c6 hoat tinh
quang x0c tac, nén c6 thé gay ra su mAt mau cua nhya trong ché pham. Trai véi
didu nay, mic du titan oxit loai rutil c6 muc do tréng hoi thap hon so vdi titan oxit
loai anataza, do né kho c¢6 hoat tinh quang hoc bét ky, thu duge mang phi déng

ran dn dinh; do dé titan oxit loai rutil dugc uu tién.

Céc vi du vé c4c dititan oxit loai rutil gdm c¢6 TIPAQUE R-820, TIPAQUE
R-830, TIPAQUE R-930, TIPAQUE R-550, TIPAQUE R-630, TIPAQUE R-670,
TIPAQUE R-680, TIPAQUE R-780, TIPAQUE R-850, TIPAQUE CR-50,
TIPAQUE CR-57, TIPAQUE CR-80, TIPAQUE CR-90, TIPAQUE CR-93,
TIPAQUE CR-95, TIPAQUE CR-97, TIPAQUE CR-60, TIPAQUE CR-63,
TIPAQUE CR-67, TIPAQUE CR-58, TIPAQUE CR-85 va TIPAQUE UT771 (tat
ca cac dioxit ndy do ISHIHARA SANGYO KAISHA, LTD. ban trén thi truong),
Ti-Pure R-100, Ti-Pure R-101, Ti-Pure R-102, Ti-Pure R-103, Ti-Pure R-104, Ti-
Pure R-105, Ti-Pure R-108, Ti-Pure R-900, Ti-Pure R-902, Ti-Pure R-960, Ti-Pure
R-706 va Ti-Pure R-931 (tit ca cac dioxit ndy do DuPont ban trén thi trudng),
TITONE R-25, TITONE R-21, TITONE R-32, TITONE R-7E, TITONE R-5N,
TITONE R-61N, TITONE R-62N, TITONE R-42, TITONE R-45M, TITONE R-
44, TITONE R-49S, TITONE GTR-100, TITONE GTR-300, TITONE D-918,
TITONE TCR-29, TITONE TCR-52 va TITONE FTR-700 (tit ca cac dioxit nay
do Sakai Chemical Industry Co., Ltd. ban trén thi truong) va tuong tu.

Céc vi du vé céc titan oxit loai anataza gém c6 TA-100, TA-200, TA-300,
TA-400 va TA-500 (tt ca cac oxit nay do Fuji Titan Industry Co., Ltd. ban trén thi
truong), TIPAQUE A-100, TIPAQUE A-220 va TIPAQUE W-10 (tht ca céc oxit
nay do ISHIHARA SANGYO KAISHA, LTD. ban trén thi trudng), TITANIX JA-
1, TITANIX JA-3, TITANIX JA-4 va TITANIX JA-5 (tt ca cac oxit ndy do
TAYCA CORPORATION ban trén thi truong) KRONOS KA-10, KRONOS KA-
15, KRONOS KA-20 va KRONOS KA-30 (tit ca céac oxit nay do Titan
Kogyo ,Ltd. ban trén thi truong), A-100, A-100, A-100, SA-1 va SA-1L (tit ca cac

oxit nay do Sakai Chemical Industry Co., Ltd. ban trén thi truong) va tuong tu.
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Luong titan oxit tot hon 13 nim trong khoang tir 25 dén 60 phan khéi
luong tinh theo 100 phan khéi luong cua tdng cac chét khong bay hoi trong ché
phém theo séng ché. T4t hon 13 lwgng titan oxit 1a 60 phan khdi lugng hogc nhé
hon do kha nang dong rén cia ché phdm nhua rén nhiét mau tréng theo sang ché
s& 12 t&t hon va do sau cua 16p déng ran s& cao hon. Tét hon, lugng titan oxit 14 25
phén khéi lugng hoac cao hon do stic manh tiém 4n cta ché phém nhya rin nhiét
mau tring theo sang ché s& cao hon va sé thu dugc ca hai bam dinh va kha ning

dong ran tot hon nita.

Tt hon 13 titan oxit gém titan oxit loai rutil, bé mit cua nd duoc xir ly
béng oxit nhém. Luong titan oxit loai rutil ma bé mit cia nd duge xir Iy bang oxit
nhém t6t hon 14 12 10 phin khéi luong hodc cao hon tinh theo 100 phan khéi
luong titan oxit, t6t hon nita 13 ndm trong khoang tlr 30 dén 100 phan khéi luong.
TAt ca cac titan oxit c6 thé 13 titan oxit loai rutil, ma b& mit ctia né dwoc xu ly
bang oxit nhom. Khi titan oxit loai rutil, ma bé mit ctia né duge xir Iy bang oxit

nhém duogc st dung, tinh chju nhiét ctia san pham duc sé& cao hon.

Céc vi du vé céc titan oxit loai rutil, ma bé mit ctia né duge xu ly béng oxit
nhém gdm c6 titan oxit loai rutil duge tao ra bang phuong phap st dung clo nhu
CR-58 va CR-90 (tit ca cac oxit ndy do ISHIHARA SANGYO KAISHA, LTD.
san xudt), titan oxit loai rutil duoc tao ra bang phuong phap sir dung axit sulfuric
nhu R-630 (tit ca cac oxit ndy do ISHIHARA SANGYO KAISHA, LTD. san

xuét) va tuong tur.

(¢) It nhat mét bari sulfat, silic oxit, va bdt talc

ft nhat mot chit dén cach nhiét dugc chon tir nhém bao gém bari sulfat,
silic oxit, va bot talc duge sir dung trong ché pham nhya ran nhiét mau tring theo
séng ché, khi chat don cach nhiét dugc st dung két hop véi nhua silicon trén dy,
khong chi gia ting tinh chiu cach nhiét & nhiét do cao cua san phim doéng rén, ma
con gia tang do phing cta bé mat, ngin nglra sy bién dang do nung trong qu4 trinh
san xudt, duy tri d6 phéng cia bé mit, va ngin nglra mdt cach hitu hiéu cac vét

xudc va cac vet ran nit nho.
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D&i vé6i ¢& hat cta chit don cach nhiét, ¢& hat trung binh cta bari sulfat
t5t hon 13 ndm trong khoang tir 0,05 dén 5,00um; c& hat trung binh cla silic oxit
t5t hon 1a ndm trong khoang tur 0,1 dén 5,0um; va c& hat trung binh ctia bot talc
(Dso) t6t hon 14 ndm trong khoang tir 0,1 dén 5,0um. Khi ¢& hat trung binh cla
chét don cach nhiét khong 16n hon giéi han trén cta cac pham vi nay, kha nang
phan tan va do phing cla bé mat duoc ning cao. Khi ¢& hat trung binh cla chét
don céach nhiét khong nh6 hon gidi han dudi cia cac pham vi nay, kha ndng dong

ran va tinh chiu nhiét d§ cao dugc nang cao.

Luong chét don cach nhiét tot hon 13 nim trong khoang tir 10 dén 70 phan
khéi luong tinh theo 100 phan khéi luong luong tdng cong cta nhua silicon mach
thang (a-1) va nhuya silicon lién két ngang (a-2) trén day, t5t hon nita nim trong
khoang tir 25 dén 55 phan khéi luong. Khi lugng chit don cach nhiét ndm trong
khoang néu trén, tinh chiu ran nit & nhiét d6 cao con dugc gia tang tiép. Cac san

pham bén trén thi trudng cla bari sulfat, silic oxit, va bt talc ¢6 thé dugc st dung.

Céc vi du vé c4c san pham ban trén thi trudng clia bari sulfat gbm c6 bari
sulfat két tia #100, bari sulfat két taa #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 dugc xur ly bé
mat B-30, B-34 (do Sakai Chemical Industry Co., Ltd. ban trén thi truong), W-1,
W-6, W-10, C-300 (do Takehara Kagaku Kogyo Co., Ltd. ban trén thi truong) va

tuong tu.

Céac vi du vé cac san pham ban trén thi truong cia silic oxit gdm c6 cac
loat san pham AEROSIL 50, AEROSIL 200, AEROSIL 380, AEROSIL A nhu
loat san pham A300, RY nhu RY300 (do Nippon Aerosil Co., Ltd. ban trén thi
truong); WACKER HDK S13, WACKER HDK V15, WACKER HDK N20 (tht
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 trudng); "SYLYSIA" (do Fuji Silysia Chemical Ltd. ban
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trén thi truong); SNOWTEX UP, SNOWTEX OUP (do Nissan Chemical
Industries, Ltd. ban trén thi truong); Megasil 950 (do Sibelco Asia ban trén thi
truomg) va Nipsil L-300, Nipsil KQ (do Tosoh Silic oxit Corporation ban trén thi

truong).

Céc vi du vé céc san phém ban trén thi truong cta bt talc gém c6 LMS-
100, LMS-200, LMS-300, LMS-3500, LMS-400, LMP-100, PKP-53, PKP-30,
PKP-81 (do Fuji Talc Industrial Co., Ltd. ban trén thi trudng); 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

trudng). Cac san phim nay cé thé duoc str dung mét minh hozc két hop.

Chét két hop silan

Ché pham nhua rin nhiét mau tréng theo sang ché t&t hon con bao gébm
chét két hop silan. Viéc sir dung chét két hop khong chi cho dd bam dinh vao nén
thily tinh ngay c& & trong nudc sbi trong thoi gian mot gid, ma con tao ra san
phim dtic v6i d6 bam dinh t8t hon gifra thanh phan ran nhiét va titan oxit. Chét két
hop silan ¢6 thé dugc st dung mot minh hogc két hop hai hodc nhiéu cht két hop

silan nay.

Céc vi du chung vé cac chat két hop silan bao gbm nhung khong giéi han
& cac chat két hop epoxy silan, cic chét két hop amino silan, cac chét két hop
cation silan, cac chét két hop vinyl silan, cac chat két hop acrylic silan, cac chét

két hop mercapto silan, va két hop clia cac chét két hop nay.

Luong chat két hop silan tot hon 1a nim trong khoang tir 0,1 dén 15 phan
khéi luong tinh theo 100 phén khéi luong téng toan bd luong nhuya silicon mach
thang (a-1) va nhua silicon lién két ngang (a-2) trén déy. Khi tdng nay 1a 0,1 phan
khéi luong hodc cao hon, hiéu qua cta né ndi trdi hon. Khi lugng nay la 15 phan
khéi luong hodc nhd hon, ché phdm nhua rén nhiét khong thé bi day lén, va diéu

nay 1a ¢6 loi vé chi phi. Tt hon nita Ia 12 phan khdi lugng hogic nhé hon.

Céc vi du vé cac chat két hop silan ban trén thi truong bao gdm KA-1003,
KBM-1003, KBE-1003, KBM-303, KBM-403, KBE-402, KBE-403, KBM-1403,
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KBM-502, KBM-503, KBE-502, KBE-503, KBM-5103, KBM-602, KBM-603,
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
(tén thuong mai, tat ca do Shin-Etsu chemical Co., Ltd. ban trén thj trudng), va
Silquest A-186, Silquest A-187 va Y-9805 (tén thuong mai, tht ca4 do Momentive
Performance Materials Inc. ban trén thi trudng). Céc chit két hop nay c6 thé dugc

str dung mot minh hodc két hop hai hoic nhiéu chat két hop nay.

Hon nita, v&i ché phdm nhya ran nhiét mau trang theo sang ché, cac chat

phu gia nhu dugc mo ta dudi day co thé dugc bd sung mot cach tiy y, néu can.

Téc nhan phéan tan
Pé gia tang kha ning phén tan va tinh chét két tha cua titan oxit, tac nhan

phan tan c6 thé dugc bb sung.

Vi du v& chit phan tan bao gdbm ANTI-TERRAU, ANTI-TERRA-U100,
ANTI-TERRA-204, ANTI-TERRA-205, DISPERBYK-101, DISPERBYK-102,
DISPERBYK-103, DISPERBYK-106, DISPERBYK-108, DISPERBYK-109,
DISPERBYK-110, DISPERBYK-111, DISPERBYK-112, DISPERBYK-116,
DISPERBYK-130, DISPERBYK-140, DISPERBYK-142, DISPERBYK-145,
DISPERBYK-161, DISPERBYK-162, DISPERBYK-163, DISPERBYK-164,
DISPERBYK-166, DISPERBYK-167, DISPERBYK-168, DISPERBYK-170,
DISPERBYK-171, DISPERBYK-174, DISPERBYK-180, DISPERBYK-182,
DISPERBYK-183, DISPERBYK-185, DISPERBYK-184, DISPERBYK-2000,
DISPERBYK-2001, DISPERBYK-2009, DISPERBYK-2020, DISPERBYK-
2025, DISPERBYK-2050, DISPERBYK-2070, DISPERBYK-2096,
DISPERBYK-2150, BYK-P104, BYK-P104S, BYK-P105, BYK-9076, BYK-
9077, BYK-220S (do BYK Japan KK ban trén thi truong), DISPARLON 2150,
DISPARLON 1210, DISPARLON KS-860, DISPARLON KS-873N,
DISPARLON 7004, DISPARLON 1830, DISPARLON 1860, DISPARLON 1850,
DISPARLON DA-400N, DISPARLON PW-36, DISPARLON DA-703-50 (do
Kusumoto Chemicals, Ltd. ban trén thi truong), FLOWLEN G-450, FLOWLEN
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G-600, FLOWLEN G-820, FLOWLEN G-700, FLOWLEN DOPA-44,
FLOWLEN DOPA-17 (do Kyoeisha Chemical Co., Ltd. ban trén thi truong).

Chét én dinh 4nh sang

Hon nita, chit on dinh 4nh sdng amin can quang c6 thé dugc bd sung vao
ché pham nhua ran nhiét theo sang ché dé lam giam sy phéan hiy quang cua san

pham déng ran cua no.

Céac vi du v& chit 6n dinh anh séng amin can quang gdm c6 TINUVIN
622LD, TINUVIN 144, CHIMASSORB 944L.D, CHIMASSORB 119FL (tit ca
do BASF Japan Ltd. ban trén thi truong); MARK LA-57, LA-62, LA-67, LA-63,
LA-68 (tit ca do ADEKA CORPORATION bén trén thi truong); va SANOL LS-
770, LS-765, 1L.S-292, 1LS-2626, LS-1114, LS-744 (tat ci do BASF Japan Ltd. ban
trén thi trudong).

Chét xtc tién bam dinh

Trong ché phadm theo sang ché, hop chat mercapto da biét néi chung va
chét xtc tién bam dinh c6 thé dugc lua chon bd sung dé gia ting d6 bam dinh vao
nén ctia nd, vi du, polyimit. Vi du vé& cac hop chét mercapto gdm cac chét két hop
silan chta nhdm mercapto nhu axit 2-mercapto propionic, tri-metylolpropan
tris(2-thiopropionat), 2-mercaptoetanol, 2-aminothiophenol, 3-mercapto-1,2,4-
triazol, 3-mercapto-propiltrimetoxysilan hodc tuong tu. Cac vi du vé cac chit xac
tién bam dinh gém c6 benzimidazol, benzoxazol, benzothiazol, 2-
mercaptobenzimidazol, 2-mercapto-benzoxazol, 2-mercaptobenzothiazol, 3-
morpholinometyl-1-phenyl-triazol-2-thion, 5-amino-3-morpholinometyl-thiazol-2-
thion, 2-mercapto-5-metylthio-thiadiazol, triazol, tetrazol, benzotriazol,
carboxybenzotriazol, benzotriazol chira nhém amino, vinyltriazin hodc tuong tu.
Céc tac nhan nay cé thé duge str dung mot minh hoiic két hop hai hodc nhiéu tac
nhan nay.

Chét chéng oxy hoa

Dé ngin ngira sy oxi hda, ché pham nhya dong ran theo sang ché co thé

chtra cac chat chong oxy hoa nhu chat chong mudi goc ma khir hoat tinh cac goc

-13-



227173

sinh ra, chit phan hily peroxit ma phan hiy cac peroxit tao thanh cac chét c6 hai
sao cho cac géc mdi khong dugce tao thanh, va tuong tu. Chét chéng oxy hoéa st
dung trong séng ché 1a co thé ngan ngira sy phan hiy do oxy hoa cta nhua silicon
va tuong ty, nhd dé ngdn ngura su bién ddi thanh mau vang. Cac vi du v& céc chét
chéng oxy héa gdm co céc chét chéng oxy hoa phenol, cic chat chéng oxy hoéa
phospho, va céc chit chéng oxy héa amin. Trong sb cac chit nay, cac chit chdng
oxy hoa phenol dugc uu tién ddc biét. Cac chét chéng oxy hoéa co thé duoc st

dung mdt minh hodc két hop hai hodc nhiéu chit chdng oxy hoéa nay.

Chét tao mau

Ché phdm nhua rin nhiét mau tring theo sang ché c6 thé con chira cac
chit tao mau khéac. Nhu céc chét tao mau, cac chit tao mau da biét thong thuong
nhu mau dé, mau xanh da trdi, mau xanh la cay, mau vang, mau tréng hodc tuong
tu c6 thé duge st dung va c6 thé 1a bat ky mot trong s6 céc thubc mau, thude
nhudm hoac cac chit c6 mau khéc. Cac vi du cu thé vé cac chit tao mau gé)m co
cac chit tao mau c6 cac s chi thi mau sau day (C.1.; duoc gén boi The Society of

Dyers va Colourists).

Chét tao mau do:

Céac vi du vé céc chét tao mau dé gdm c6 céc hop chit monoazo, cac hop
chét disazo, cac hop chit mau do tia azo, cac hop chit benzimidazolon, cic hgp
chét perylen, cac hop chét diketo-pyrolo-pyrol, cac hop chét azo ngung tu, cac
hop chét anthraquinon, va cac hop chét quinacridon, céc vi du cu thé vé céc hop

chat nay gom c6 céac hgp chét c6 so chi thi mau dugc liét ké bén dudi:

Cac hop chAt monoazo: thudc mau 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;

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

Cac hop chit mau do tia monoazo: thudc mau 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,

-14-



227173

Céc hop chat benzimidazolon: thuéc mau mau dé 171, thuéc mau mau do

175, thubc mau mau do 176, thuéc mau mau do 185, thude mau mau do 208;

Céc hop chat perylen: dung méi mau d6 135, dung mdi mau do 179,
thudc mau mau do 123, thudc mau mau do 149, thubc mau mau dé 166, thubce
mau mau dé 178, thuéc mau mau do 179, thudc mau mau dé 190, thudc mau mau

d6 194, thuéc mau mau do 224;

Céac hop chét diketo-pyrolo-pyrol: thudc mau mau doé 254, thubc mau mau

d6 255, thudc mau mau do 264, thuéc mau mau dé 270, thudc mau mau dé 272;

Céac hop chét azo ngung tu: thudc mau mau dé 220, thuéc mau mau dé
144, thudc mau mau do 166, thuéc mau mau d6 214, thudc mau mau do 220,

thudc mau mau doé 221, thudec mau mau doé 242;

Céac hop chét anthraquinon: thuéc mau mau do 168, thuéc mau mau dé
177, thudc mau mau dé 216, dung méi mau d6 149, dung méi mau do 150, dung

moi mau dé 52, dung mdéi mau dé 207; va

Céc hop chét quinacridon: thudc mau mau d6 122, thudc mau mau dé

202, thuéc mau mau dé 206, thubc mau mau dé 207, thudc mau mau dé 209.

Chét tao mau mau xanh da troi:

Céc vi du vé cac chat tao mau mau xanh da troi gom cé cac chat tao mau
mau xanh da trdi loai phtaloxyanin va anthraquinon va céc vi du vé chat tao mau

mau xanh da troi loai thude mau gom c6 céc chat tao mau.

cdc hop chit duoc phan loai thanh thudc mau. Cac vi du cu thé gom c6
thubc mau mau xanh da troi 15, thude mau mau xanh da troi 15:1, thudc mau mau
xanh da troi 15:2, thude mau mau xanh da troi 15:3, thudc mau mau xanh da troi
15:4, thuéc mau mau xanh da troi 15:6, thudc mau mau xanh da trdi 16 va thude
mau mau xanh da troi 60;

Thube nhudm, vi du nhu, dung méi mau xanh da troi 35, dung moi mau

xanh da troi 63, dung mo6i mau xanh da troi 68, dung moi mau xanh da troi 70,
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dung mdi mau xanh da troi 83, dung moéi mau xanh da troi 87, dung mo6i mau
xanh da troi 94, dung moi mau xanh da troi 97, dung moi mau xanh da troi 122,
dung moi mau xanh da troi 136, dung moi mau xanh da troi 67 va dung méi mau
xanh da troi 70 ¢6 thé duoc st dung. Ngoai céc chét tao mau duoc liét ké & trén,
hop chét phtaloxyanin khéng dugc thé hogic duoc thé bang kim loai cling ¢b thé

duogc st dung.
Chét tao mau mau xanh 14 ciy:

Céc vi du vé céc chét tao mau mau xanh 14 cay con bao gdm céc hop chit
phtaloxyanin, cac hop chét anthraquinon va céac hop chét perylen, va cu thé, thube
mau mau xanh 14 cay 7, thudc mau mau xanh 14 cdy 36, dung mdi mau xanh 14 cy
3, dung mdi mau xanh 14 cdy 5, dung mdi mau xanh 14 cdy 20, dung méi mau
xanh 14 cay 28, va tuong tu co thé duoc st dung. Ngoai céc chét tao mau duoc liét
ké & trén, céc hop chat phtaloxyanin khong dugc thé hodc duoc thé bang kim loai

cling ¢6 thé dugc st dung.

Chét tao mau mau vang;

Céac vi du vé c4c chit tao mau mau vang gdm c6 cac hop chét monoazo,
céc hop chét disazo, cac hop chét azo ngung tu, cac hop chét benzimidazolon, cac
hop chét isoindolinon va céc hop chét anthraquinon, cac vi du cu thé vé céc chét

tao mau nay gom co cdc chat tao mau dugc liét ké dudi day:

Céac hop chét anthraquinon: dung méi mau vang 163, thubc mau mau
vang 24, thudc mau mau vang 108, thuéc mau mau vang 193, thudc mau mau

vang 147, thudc mau mau vang 199, thudc mau mau vang 202;

Céc hop chat isoindolinon: thuoc mau mau vang 110, thuéc mau mau
vang 109, thudoc mau mau vang 139, thuoc mau mau vang 179, thuéc mau mau

vang 185;

Céc hop chat azo ngung ty: thuéc mau mau vang 93, thuéc mau mau vang
94, thudoc mau mau vang 95, thuéc mau mau vang 128, thuéc mau mau vang 155,

thuoc mau mau vang 166, thudc mau mau vang 180;

-16-



227173

Céc hop chat benzimidazolon: thuoc mau mau vang 120, thudc mau mau
vang 151, thuéc mau mau vang 154, thuéc mau mau vang 156, thudc mau mau

vang 175, thubc mau mau vang 181;

Cac hop chit monoazo: thudc mau 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, 183; va

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

Chat tao mau mau trang:

Cac vi du vé chat tao mau mau tring gom cé oxit nhom, oxit magie,

hydroxit amoni, hydroxit nhdm, cacbonat magie, cacbonat bari, hydroxit magie.

Ngoai ra, dé diéu chinh tong mau, cac chat tao mau nhu mau tim, mau da

cam, mau ndu va mau den cé thé dugc bd sung.

Céc vi du cu thé vé cac chét tao mau nay gé)m c6 chét tao mau tim 19, 23,
29, 32, 36, 38, 42, dung m6i mau tim 13, 36, C.L. thubc mau da cam 1, C.L thudc
mau da cam 5, C.I. thubc mau da cam 13, C.I. thudc mau da cam 14, C.I thude
mau da cam 16, C.I. thuéc mau da cam 17, C.L thudéc mau da cam 24, C.I. thudc
mau da cam 34, C.I. thudc mau da cam 36, C.I. thubc mau da cam 38, C.I. thudc
mau da cam 40, C.I. thuéc mau da cam 43, C.I. thuéc mau da cam 46, C.I. thube
mau da cam 49, C.I. thudc mau da cam 51, C.IL. thudc mau da cam 61, C.1. thudc
mau da cam 63, C.I thudc mau da cam 64, C.I. thudc mau da cam 71, va C.1.
thudc mau da cam 73, C.L thudc mau mau nau 23, C.L. thudc mau mau nau 25,

C.I thubc mau mau den 1 va C.I. thudc mau mau den 7.

Luong thubc mau khong duoc gidi han cu thé, nhung t&t hon 14 ndm trong
khoang tir 0,01 dén 10 phan khéi lugng tinh theo 100 phan khdi luong titan oxit,
t6t hon nita 13 ndm trong khoang tir 0,1 dén 5 phén khéi luong.

Dung méi hitu co
Ngoai ra, trong ché phdm nhya rén nhiét mau tring theo sang ché, dung
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mdi hiru co c¢6 thé duge str dung 1am chit pha lodng dé pha loing ché pham hoic

diéu chinh d6 nhét dé 4p dung cho nén hodc mang chét mang.

Céc vi du v& cac dung méi hitu co nhu vay gbém c6 céac keton, céc
hydrocarbon thom, céc glycol ete, cac glycol ete axetat, cdc este, cac rugu, cac
hydrocarbon béo, va cac dung moi dAu mé. Céc vi du cu thé hon goém co céc keton
nhu metyl etyl keton va xyclohexanon; cac hydrocarbon thom nhu toluen, xylen,
va tetrametylbenzen; céc 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; cac 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; cac rugu nhu ruou etylic, ruou propylic, etylen
glycol, va propylen glycol; cac hydrocarbon béo nhu octan va decan; va cac dung
mdi diu mé nhu ete ddu mé, napta ddu mé, napta dau mé hydro hoa, va napta
dung moi. Cac dung mdi hitu co nay ¢ thé duoc st dung mot minh hodc dudi
dang hdn hop clia hai hodc nhiéu dung mdi ndy. Lugng dung méi hitu co khong bi

gi6i han, va dung méi c¢6 thé dugc bo sung mot cach phu hgp, néu cén.

Ché phém nhua rén nhiét mau tréng theo sang ché, sau khi dugc diéu
chinh dé cé d6 nhdt phu hop cho phuong phap pht, vi du, véi dung méi hitu co
duoc liét ké trén dy, dugc pha 1én nén bang phuong phdp nhu phu nhing, phu
chay, pht lan, pht thanh, in luéi, hodc phii man, va dung méi hitu co dugc chira
trong ché pham dugc cho bay hoi dén kho (lam khé trudce) & nhiét o nam trong
khoang tir 50 dén 300°C, nh& d6 mang phii khéng dinh c6 thé dugc tao thanh.

T4c nhén 13m phang

Cac vi du vé cac tac nhan lam phing gdm cé polyacrylat polyme,
copolyme cua dimetylpolysiloxan cai bién polyete, copolyme cua
dimetylpolysiloxan cai bién polyeste, copolyme ctia metylalkylpolysiloxan cai
bién polyete, copolyme ctia metylalkylpolysiloxan cai bién aralkyl, va copolyme

ctia metylalkylpolysiloxan cai bién polyete. Cac tac nhan lam phéng c6 thé dugc
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str dung mot minh hodc két hop hai hodc nhiéu tac nhan nay. Cac vi du vé céc san
pham ban trén thi trudong cla cac tac nhén lam phing gébm c6 BYK-352 va BYK-
354 (do BYK-Chemie GMBH béan trén thi trurong).

Téc nhan chéng bot

Céc vi du cu thé v& tic nhan chdng bot ban trén thi trudng cic gdm c6 céc
tac nhan chéng bot phi silicon dugc lam bang dung dich polyme phd v& bot, nhu
BYK (nhén hiéu di bao hd) -054, -055, -057, va -1790 (do BYK-Chemie Japan
ban trén thi truong); va cac tac nhan chdng bot silicon nhu BYK (nhén hiéu da
bao hd) -063, -065, -066N, -067A, va -077 (do BYK-Chemie Japan ban trén thi
truong), va loat SH200 dau dimetyl silicon (do Dow Corning Toray Co., Ltd. ban

trén thi truong).

Luong céc tac nhan chdng bot t6t hon 1a 10 phan khdi luong hozic nhé
hon, &t hon nita 13 ndm trong khoang tir 1 dén 5 phan khdi luong, tinh theo 100
phan khéi luong lugng tbng cong cua nhua silicon mach théng (a-1) va nhuya
silicon lién két ngang (a-2) trén day.
Nén

Céc vi du vé nén sir dung trong sang ché gdm c6 cac mang nhya nhu céc
mang polyimit va cac mang PET, cac nén thuay tinh, cac nén gém, cac nén kim
loai, va cc nén Xép. Trong s céc nén ndy, cac mang nhya nhu cdc mang polyimit
va cac mang PET, va cac nén thay tinh t8t hon ¢6 thé duoc st dung. Vat liéu va
hinh dang cua nén duogc chon phu thudc vao tng dung va tinh ning cua san phém
dac can duge san xudt. Mot vat liéu va hinh dang co thé duoc st dung, hodc hai
hodc nhiéu vét liéu va hinh dang c6 thé duoc két hop, néu can. T quan diém do

bam dinh, cdc nén thuy tinh dugc uu tién hon.
Phuong phép san xudt/tron

Ché phdm nhua rén nhiét mau tréng theo séng ché c6 thé duoc tao ra béng
céch tron dong nhit cac thanh phan cha yéu mé ta & trén va cc thanh phén b
sung khac duoc sit dung mot cach tiy y. Phuong phép tron khong duge gioi han,

va phuong phap da biét c¢6 thé duge str dung. Viéc tron khong st dung thiét bi
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phén tan, hodc tron co hoc str dung cac thiét bi phan tan khéc nhau nhu may ngao

tron, truc 1an, mdy nghién kiéu mai mon, va may nghién bi cé thé dugc sir dung.

Ul tién dic biét 12 phuong phap san xuét bao gdm cac bude: trudce tién
tron 13n chét don cach nhiét, dung moi, va chét phén tan mo ta & trén, phan tan hon
hop da tron 14n bing thiét bi phan tAn nhu may nghién truc lin, va tron hdn hop
phan tan véi céc thanh phan nhua dong rin dugc khéac, tiy ¥ tiép dén 1a phan tén
lai bing may nghién truc 1in, hoic phuong phép san xuét bao gdbm budc tron 1dn
mdt phan thanh phan nhua, chat don cach nhiét, dung mdi, va chét phan tan mo ta
& trén tir trude, phan tan hdn hop da tron 1an bang thiét bi phan tdn nhu may
nghién tryc 1an, va trén hdn hgp phén tan voi cac thanh phan nhua déng rdn dugc

khéc, thy y tiép dén 13 phan tan lai bang may nghién truc lan.

Khi chét tao mau duoc bd sung, t6t hon 14, tir quan diém do phan tan, dé
phén tan bot chit tao mau va tuong tu tir trude trong nudce, dung moi hitu co, hoac
twong tu dé thu dugc hén dich, b6 sung dung dich trong d6 tic nhan phan tan chét

tao mau duoc hoa tan hodc phén tan nhé vao hon dich, va trdn chiing.
Phuong phép phu

Sau khi ché phém nhua rin nhiét mau trafmg duoc diéu ché & céc thanh
phan nhu duoc md ta & trén, ché pham dugc diéu chinh dé c6 do nhét phu hop véi
phuong phap phu, vi dy, véi dung méi hitu co, va cé thé dugc pht 1én nén bang
phuong phap nhu phu nhung, pht chay, phu ladn, pht thanh, in ludi, hoac phu
man. Trong sb cac chit ndy, pht chay, pht 1in, phu thanh, va in luéi t6t hon duogc

sir dung, va dac biét tdt 13 in ludi duogc st dung,

Vi du thue hién sang ché

Sang ché bay gio s& dugc md ta chi tiét dua vao vi du, nhung sang ché
khong duoc gidi han ¢ cac vi du nay. Céan luu y réng, trir khi duoc quy dinh khéc
dusi day, "cac phin" c6 nghia 1a phan khéi lugng, va "%" c6 nghia 1a % khéi

lugng.
Céc vi du tr 1 dén 7 va vi du so sanh 1
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Céc thanh phan khac nhau dugc thé hién trong bang 1 dudi day dugc tron
1An, mdi thanh phan & cac ty 1& (phan khéi luong) dugc thé hién trong bang 1,
duoc tron sn bang may khudy, va sau d6 dugc ngio tron bing may nghién ba truc

1an dé diéu ché cac bot nhdo cia ché pham nhya ran nhiét.

Bang 1
Vidu Vidu so
Ché pham (phan khéi luong) sinh
1 (23|45 6 |7 1
Nhua silicon mach thing *1 | 15 | 15[ 15| 15| 0 | 0 | 110 12
Nhua silicon mach thing 2 0|0 0] 015 0 0 0
Nhua silicon lién két ngang 3 | 95 | 95|95 |95 [95| 110 | 0 95
Titan oxit 4 115]150|115|115|115] 115 | 115| 115
Bari sulfat 5 23 12310 |0 23|23 |23 0
Silic oxit 6 0l0|0]|2000] 010 0
Silic oxit 7 9219219219292 92 (9,2 0
Bot talc '8 30 {30 (30|10 0 | 30 | 30 0
Chét két hop silan "9 10 /10|10 10| 10| 10 | 10 10
T4c nhan chéng tao bot '10 [ 3,5 13,5/3,5(3,5/3,5| 3,5 | 3,5 3,5
Dung méi hiru co 11 40 | 40 |40 |40 | 40| 40 | © 40

*] Nhua silicon hitru co mach thing, d6 nhét 50cp

*2 X(C96-723, nhua silicon hitu co mach théng, d6 nhét 30cp do Momentive

Performance Materials Inc. ban trén thi truong

*3 YR3370, phan ti [wong trung binh khéi 12 20000 do Momentive Performance

Materials Inc. ban trén thi truong
*4 CR-90, dioxxit titan loai rutin do ISHIHARA SANGYO KAISHA, LTD. ban

trén thi truong
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*5 Bari sulfat duge xir Iy bé mit, ¢ hat trung binh 13 0,3um do SAKAI
CHEMICAL INDUSTRY CO.,LTD. ban trén thi truong

*6 Megasil 950, silic oxit ¢& hat trung binh (Dsp): 2,0um do Sibelco Asia ban trén

thi truong

*7 Nipsil L300 c& hat trung binh: 2,2 pm do Tosoh Silica Corporation béan trén thi

truong

*8 SG-95, silicat magie khan, ¢& hat trung binh (Ds): 2,5 pm do Nippon Talc Co.,
Ltd. ban trén thi trudong

*9 Y-9805, silan hitu co do Momentive Performance Materials Inc. ban trén thi

truong

*10 SH-200 OIL 100 CS - dimetyl polysiloxan - do Dow Corning Toray Co., Ltd.

ban trén thi truong

*11 dietylglycol n-butyl eter axetat, do The Dow Chemical Company ban trén thi
gly

trudong

Chudn b danh gi4 nén thiy tinh

Céac bot nhdo cua ché phém nhua ran nhiét thu duoc trong céc vi du tir 1
dén 7 va vi du so sénh 1 mé ta & trén, mdi loai dwgc phi 1én nén thiy tinh (kinh
cuong luc gorilla do Corning Incorporated ban trén thi truong, do day: 0,7mm)
bang céach in luéi st dung sang 420 mit sao cho 16p pht déng rén s& c6 do day
khoang 18um sau khi lam kho, va nén thuy tinh d3 pht dugc nung bang nhiét
trong mot 10 (do Yamato Scientific Co., Ltd. ban trén thi trudong, dH-62) & nhiét
dd 150°C trong thoi gian 10 phit, va sau d6 dugce lam ngudi ¢ nhiét do trong
phong. Nén thay tinh dugc phi, nung bang nhiét va 1am ngudi lap di l3p lai ba lan,
sau d6 nén thuy tinh pht duoc nung bing nhiét trong 16 & nhiét d6 250°C trong
thoi gian 60 phit dé didu ché nén thuy tinh dé danh gia véi 16p phi dong ran 1a
18um tao thanh.

Str dung nén thily tinh c6 16p pht dong rén bang ché phdm nhua tao thanh

céc tinh chét khac nhau nhu duge md ta dudi bén dudi duge danh gia bang cac
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phuong phap sau:

Tinh chiu dung méi

Lugng nhd etanol (95% thé tich), dipropylen glycol monometyl ete
(DPM) (100% thé tich), va ruou isopropylic (IPA) (100% thé tich) duoc phi 1én
giy lau éng kinh do Kimberly-Clark béan trén thi truong, va 16p phii ctia nén thiy
tinh duoc lau di lau lai 20 14n bang gidy lau éng kinh dugc tao ra c6 dung mdi, sau

d6 bé mit ctia 16p pht duge quan sét bing mét thudng.
o: Quan sat khong c6 thay doi.
A Quan sat co thay d6i nhe.

x: Lop phu bi bong.

Tinh chiu axit sulfuric

Nén thay tinh duoc nhing trong dung dich axit sulfuric trong nuée 10%
thé tich trong thoi gian 30 phat & nhiét d6 25°C va rira bang nude, sau dé nudc
duoc loai bo, va su thdm nudc hodc ria gidi 16p phi duge quan sat bang mit
thuong. Sau do, bang dinh trong sudt (do Nichiban Co., Ltd. ban trén thi truong,
bé rong: 18mm) duoc dinh hoan toan & mat duoc phi cla nén thay tinh dé danh
gid. Biang dugc boc ngay lap tirc voi mot dau duoc gitt vudng goc voi nén thiy

tinh, va 16p phu dugc danh gia bing mét thudng theo tiéu chi sau dy.
o: Quan sat khong c6 thay doi.
A: Quan sat ¢6 thay dbi nhe.

x: Quan sét thiy c6 su thdm nudc hodc su tach 16p phu.

Tinh chiu axit clohydric ‘

Nén thuy tinh dugc nhiing trong dung dich axit clohydric trong nuédc 10%
thé tich trong thoi gian 30 phit & nhiét do 25°C va rira bang nudc, sau dé nudce
duoc loai bo, va sy thdm nuéc hodc ria giai 16p phu duge quan sat bé“mg mét
thuong. Sau do, bang dinh trong sudt (do Nichiban Co., Ltd. ban trén thi trudng,

bé rong: 18mm) duoc dinh hoan toan ¢ mat duge phil cua nén thiy tinh dé danh
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gid. Bang duogc bdc ngay 1ap tuc voi mot dau duoc gilt vudng goc voi nén thiy
tinh, va 16p pht duge danh gia bing mét thuong theo tiéu chi sau day.

o: Quan st khong co thay dbi.

A Quan st c6 thay doi nhe.

x: Quan sét duoc sy thAm nudc hodc su tach 16p ph.
Tinh chiu kiém

Nén thuy tinh dugc nhing trong dung dich NaOH trong nudc 10% thé
tich trong thoi gian 30 phut ¢ nhiét d6 25°C va rira bang nudc, sau dé nudc duge
loai bd, va su thdm nudce hodc rira gidi 16p phu duge quan sat bing mét thuong.
Sau d6, biang dinh trong suét (do Nichiban Co., Ltd. ban trén thi trudng, bé rong:
18mm) duogc dinh hoan toan & méat dugc phu cua nén thay tinh dé danh gia. Bang
dugc boc ngay lap tic vor mot dau duoc gitt vudng goc voi nén thay tinh, va 16p
phu dugc danh gia bing mét thuong theo tidu chi sau day.

o: Quan sat khong c6 thay doi.

A Quan sat co thay d6i nhe.

x: Quan sét duoc sy thdm nudc hoic su tch 16p phu.
Tinh chiu cach nhiét & nhiét do cao

Nén thily tinh duge nung trong 16 & nhiét do 300°C trong thoi gian 60
phut. Dién cuc duong va dién cuc 4m cua tr¢ ké (do Agilent Technologies sin
xudt, mdi Dung cu dién tré cao 4339B, Bé ¢d dinh thr nghiém thanh phén
16339A) duoc kep vao 16p phu ctia nén thay tinh sao cho khoang céach giita dién
cuc duong va dién cuyc 4m la 0,5cm, va dién trd cia 16p phu duoc do dudi cac
diéu kién 12 500V va 60 gidy. Pién trd cuia 16p phu dugc danh gid theo tiéu chi sau
day.

o: bién trd 16n hon 10°Q

A: Dién tré nim trong khoang tir 10° dén 10°Q

x: Dién trd nho hon10® Q

-24-



227173

Tinh chét chan sang (Gié tri OD)

Nén thuy tinh duoc lp trén dung cu do mat do truyén (do Sakata Inx Eng.
Co., Ltd. ban trén thi trudng, miu: X-Rite 361T, budc séng clia ngudn sang: tir
400 dén 800nm) vé6i bé mit duge phu ddi dién véi dung cu do, va gid tri OD cia

né dugc danh gié theo ti€u chi sau day.

o: gia tri OD 16n hon 0,7

A: gid tri OD tir 0,5 dén 0,7

x: gia tri OD nho hon 0,5
Do bam dinh (Phuong phap thir nghiém d§ bam dinh cit ngang)

Theo JIS K5400, 100 miéng vudng (10 x 10) 1-mm duogc tao ra trén mau
16p pht, va bang dinh trong sut (do Nichiban Co., Ltd. ban trén thi truong, bé
rong: 18mm) duge dan hoan toan & cac 6 vudng. Bang dugc béc ngay 1p tirc voi
mdt dau duge gift vudng goc voi nén thiy tinh, va 36 luong cac 6 vudng khong bi

bong ra hoan toan va gitt nguyén dugc tinh toan.

Trong bang 2 duéi day, céc két qua duoc thé hién 13y sb luong cac 6

vudng ma gitr nguyén lam tir s6 va téng sd cac 6 vudng (100) 1a mau sb.

o: 100% 6 vudng gift nguyén.

A\ 95% hoac 16n hon nhung nhé hon 99% 6 vudng gilt nguyén.

x: Nho hon 95% 6 vudng gilt nguyén.
Tinh chiu mat mau & nhiét do cao

Nén thuy tinh duoc dit trong 10 nhiét d6 cao DENG YNG (do Deng yng
Instruments Co., Ltd. ban trén thi truong, mau: DH-400) va nung & nhiét dd
300°C trong thoi gian 1 gid va bé mat duge phi cia nén thuy tinh dugc danh gia
theo mtrc d6 méat mau sau ddy (AE) sir dung quang phd ké (Konica Minolta, Inc.,
mau: CM-2600d).

o: AE nho hon 1,0

A:AE1atr 1,0 dén 1,5
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x: AE la 1,5 hodc 16n hon
Tinh chiu mat mau chiéu xa tia ttr ngoai UV

Nén thuy tinh duge chiéu xa tia t&r ngoai UV hai 14n bang dung cu chiéu
UV (do Group Industrial Co., Ltd. ban trén thi trudng, mau: GUC-384) sao cho
nang luong chiéu tia tir ngoai UV 1a 2000mJ/cm? va sau d6 mirc d6 méat mau (AE)
gitta khoang trudc va sau khi chiéu xa dugc danh gia nhu sau.

o: AE nhé hon 1,0

A:AE tr 1,0 dén 1,5

x: AE 1a 1,5 hoac 16n hon
Tinh chiu ran nt ¢ nhiét do cao

Nén thuy tinh dugc dit trong 16 nhiét dd cao DENG YNG (do Deng yng
Instruments Co., Ltd. ban trén thi truong, mau: DH-400) va dugc gia nhiét & nhiét
do 230°C trong thoi gian 1 gio, va bé mit dugce phi cia nén thuy tinh duoc dénh
gid theo tiéu chi sau day st dung kinh hién vi dién tir (50X, do Olympus
Corporation ban trén thi truong, miu: MEASURING MICROSCOPE STM-
MIJS2).

o: Khong cé ran nut

A: XuAt hién ran nat 16n hon 0% nhung nhé hon 50%

x: Xuét hién ran ntt 1a 50% hoc 16n hon
Tinh chiu nudc sbi (Thir nghiém nude s61)

Nén thuy tinh dugc nhing trong nuéc sdi & nhiét do 100°C trong thoi
gian 60 phut, va sau khi l4y kinh ra va loai bé nuéc trén bé mat, sy thim nuéc
hodc két tia 16p phu duoc quan sét bang mat thudng. Sau d6, bang dinh trong subt
(do Nichiban Co., Ltd. ban trén thi truong, bé réng: 18mm) dugc dinh hoan toan &
mat duge phil ciia nén thiy tinh dé danh gia. Bang duoc béc ngay lap tic véi mot
dAu duogc gitt vudng géc véi nén thuy tinh, va 16p phi duge danh gia bang mat
thuong theo tiéu chi sau day.

o: Quan sét khong c6 thay doi.
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A Quan sét c6 thay ddi nhe.

x: Quan sat dugc sy thAm nudc hodc su tach 16p phu.
bo phéng cia bé mit

St dung dung cu do d6 nham bé mit (do Kosaka Laboratory Ltd. san
xuat, mau: SE3500), do nham (d6 cao t8i da ctia cac dinh, RmaxD) cua bé mit
duoc phi duoc do ba 1an dudi céc diéu kién sau day: do dai do: 2,5mm, phéng dai
theo chiéu thing dimg: 1000, phéng dai theo chidu ngang: 100, cit: 0,8mm, va tbc
do: 0,5mm/gidy, va dugc danh gié theo tiéu chi sau day.

o: RmaxD nhé hon 2pm

A: RmaxD la 2um hoéc 16n hon nhung nhé hon 3pum

x: RmaxD la 3pum hoéc 16n hon
Thir nghiém dé ctmg khi vach bang bt chi

Theo JIS K5400 (1990), str dung thr nghiém do ctmg khi vach br:ing but
chi (do Toyo Seiki Seisaku-sho, Ltd. san xuat, mau: C221A), cac but chi c6 do
cling tir 4B dén 9H duoc mai dé c6 dau phang duoc ép vao mdi mot trong sb cac
nén thay tinh & goc khoang 45°, va do cting cua bt chi khong gay ra su bong 16p
phu dugc ghi nhan.

Céac két qua cta cac thir nghiém dénh gia md ta & trén dugc tom tat trong

bang 2.
Bang 2
Céc tinh chat (d6 , Vi du so
N , Vidu ,
day 16p phu: sanh
18um) 1 2 3 4 5 6 7 1
) | Etanol o o o o o o A o
Tinh Chl}.l DPM o) o) o) o) o) o) A o)
dung moi
IPA o o o 0 o o A @
Tinh chiu axit
. o o) o o) o o o o
sulfuric
Tinh chiu axit 5 5 o 5 o 5 5 -
clohydric
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Tinh chiu kiém o o o o 0 o 0 o
Tinh chiu cach
nhiét & nhiét do o o o 0 o o o o
cao
Tinh chét chan o o o o . o 5 5
sang (gia tri OD)
D6 bam dinh 0 0 0 0 o o o o
Tinh chiu mat
mau & nhiét do 0 o 0 0 0 o o e
cao
Tinh chiu mat
mau khi chiéutia | o o | ol ol o] ol o o
tr ngoai
Tinh chiu ran nut 5 o o o 5 A o y
0 nhiét do cao
Tinh chiu nuéc

N o o o o o o o o
s01 ‘
ch phang cua bé o o o o o 5 A o
mat
bo etmg khivach | yyp |y |y | of | 20 | HB | 3B HB
bang but chi

Nhu dugc thé hién trong bang 2, cac vi du tir 1 dén 7 theo phuong 4n theo
sang ché s& dat dugc do bam dinh va kha nang déng ran & mic cao voi su can
bang tbt, va ¢ ca do phing ctia bé mit va tinh chiu dung moi rat t6t. Cu thé, quan
sat thay rang tinh chiu ran nit & nude cao hodc tinh chiu dung méi duoc gia ting
tiép khi ché phédm chira hon hop ctia nhya silicon mach thang va nhua silicon lién
két ngang duogc str dung. Mt khéc, trong vi du so sanh 1, tinh chiu ran nirt ¢ nhiét
do cao diy du khong dugc tao ra do khong chura it nhét mét bari sulfat, silic oxit,

va bot talc.
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YEU CAUBAO HO
1. Ché phdm nhua ran nhiét mau tring dé pha nén thuy tinh, ché phim nay cha:
(a) nhua silicon 14 nhua ran nhiét, trong do:
nhua silicon 14 nhua ran nhiét 1a hdn hop cda nhya silicon mach théng (a-

1) va nhya silicon lién két ngang (a-2);
(b) titan oxit;
(c-1) silic oxit; va
(c-2) it nhit mot chét dugc chon tir nhém bao gém bari sulfat va bot talc;

it nhit mot chét dugc chon tir nhém bao gé)m bari sulfat, silic oxit, va b0t
talc chtra trong ché phidm nhua rin nhiét mau tréng v6i luong tir 10 dén 70 phén
khdi luong tinh theo 100 phan khéi lugng cta téng lugng nhya silicon mach thing

(a-1) va nhya silicon lién két ngang (a-2).

2. Ché phim nhya rin nhiét mau tréing dé phu nén thiy tinh theo diém 1, trong do6

nhya silicon mach théng (a-1) ¢6 ciu triic c6 cong thire (I) duéi day:

R R R

|| |
HO-5i-0 Si—01-51-0H

| (1)
R R _hR

trong d6 moi R 1a nhém C1-C12 alkyl mach thang hodc mach nhanh; n 1a mot sd
nguyén, c6 d6 nhdt nam trong khoang tir 10 dén 100mPa.s (10 dén 100cP).

3. Ché phadm nhua rén nhiét mau tring dé pht nén thiy tinh theo diém 1 hogc 2,

trong d6 ché phdm nay con chira chét két hop silan.

4. Nén thuy tinh, trong d6 ché phdm nhya rin nhiét mau tring dé phti nén thiy

tinh theo diém bét ky trong s cac diém tir 1 dén 3 duoc pht va hoa cung trén nén.

5. Chi tiét hién thi bao gdm nén thuy tinh theo diém 4.
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