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Linh vwe k¥ thuat dwec dé cap
Sang ché d& cap dén ché pham léng ding dé in phun va phuong phap ghi in
phun.

Tinh trang ky thuét clia sang ché

V& phuong phép ghi anh bao gdm viéc tao anh trén mdi trudng ghi nhur gidy hodc
chét déo, dua trén tin hiéu dit liéu hinh anh, c6 phuong phap in chup anh dién, phuong
phap chuyén nhiét kidu thang hoa hodc kiéu néng chédy, phuong phap in luéi, va phuong
phép in phun.

5 phuong phép in phun, thiét bi in khong dit tién, khong cin dén ban kém & thoi
diém in, va su tao anh duogc thuc hién tryc tiép trén moi truong ghi béng cach phun ché
phém muc chi 1én ving anh can thiét. Do do, ché phém muc cé thé dugc str dung véi
hiéu qua tuyét voi, va chi phi van hanh tré nén dac biét thap trong trudng hop san Xuét
timg 16 nhd. Ngoai ra, phuong phép in phun gy ra it tiéng 6n va la phuong phdp ghi anh
tuyét voi. Do d6, phuong phép in phun da thu hut sy cha y trong nhirng nam gén day.

Ngoai ra, 1a myc dung dé in phun, muc hé dung mdi, muc hé nudc, myc thude
loai c6 thé hoa ran béng tia t ngoai (UV: ultraviolet), muc hé dung mdi thudc loai c6 thé
hoa rin béng tia tr ngoai (muc UV hé dung mdi), va myc tuong tu ¢o thé duoc léy lam vi
du.

Céc ché phdm muc dung dé in phun thong thuong bao gbm cac hop chat duge
mo ta trong cac don yéu cau cip bing doc quyén sang ché Nhat Ban s6 JP2006-181801A,
JP2016-020457A, JP2013-163740A, hoac JP2016-000819A.

Ban chit k§ thuit cia sang ché

Muc dich cua phuong 4n theo sang ché 1a dé xuét ché pham léng dung dé in phun,
tham chi trong trudng hop tao ra mang hoa rin bang cach st dung vt liéu nén c6 hinh
dang 16m-161, thi mang hoa ran thu duoc c6 do bén mai mon vuot trdi va tinh tro hoa hoc
vuot troi.

Mot muc dich khac cua mot phuong 4n khac ctua sang ché 1a dé xuat phuong
phép ghi in phun bing cach st dung ché phim long ding dé in phun.

Bién phéap dé dat dugc cac muc dich néu trén bao g61n céac khia canh dudi day.

<1> Ché phdm l6ng dung dé in phun, trong d6 ché pham nay chtra: dung mdi hitu

co; hop chét c6 thé polyme hoa; chét khoi mao quang polyme héa; va hop chét siloxan
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duoc cai bién bai polyete c6 trong luong phan tir trung binh trong luong 16n hon hodc
bang 3000, trong d6 ham lugng cia dung mdi hitu co' 16n hon hodc bang 40% khdi lugng
va nhé hon hodc bang 90% khbi luong so voi tdng khéi lwong cua ché phdm nay.

<2> Ché phim long dung dé in phun theo muc <1>, trong d6 ham lugng cua chu
tric siloxan cta hop chat siloxan dugc cai bién boi polyete 16n hon hoac bang 20% khbi
lugng so véi tdng khéi lugng cua hop chét siloxan dugc cai bién boi polyete.

<3> Ché pham léng dung dé in phun theo myc <1> hodc <2>, trong d6 hop chét
siloxan dwoc cai bién bdi polyete c6 trong lugng phén ti trung binh trong lugng 16n hon
hoic bing 5000 va nhod hon hogc bang 100000.

<4> Ché phadm léng dung dé in phun theo muc bét ky trong sb cac muc tir <1>
dén <3>, trong d6 ham lugng cla hop chit siloxan dugc cai bién boi polyete 16n hon
hoidc bing 2% khdi luong va nhé hon hodc bang 15% khéi lugng so véi tbng ham luong
chét rén cua ché pham.

<5> Ché pham léng dung dé in phun theo muc bét ky trong sb cac muc tir <1>
dén <4>, trong do ty 1€ khéi luong ctia hop chét siloxan dugc cai bién béi polyete va hop
chét c6 thé polyme hoéa 1a hop chit siloxan dugc cai bién bdi polyete:hop chét c6 thé
polyme hoa = 1:5 dén 1:30.

<6> Ché phdm léng dung dé in phun theo muc bét ky trong s cac muc tir <1>
dén <5>, trong d6 hop chét c6 thé polyme héa nay bao gdm oligome uretan acrylat c6 hai
nhom chure.

<7> Ché phim léng dung dé in phun theo muyc <6>, trong d6 oligome uretan
acrylat c6 hai nhom chirc ¢6 trong lugng phan tir trung binh trong luong 16n hon hodc
bing 3000 va nho hon hogc bang 20000.

<8> Ché pham léng dung dé in phun theo muc bét ky trong sb cac myc tir <I>
dén <7>, trong d6 ché pham nay khong chira thudc nhudm mau.

<9> Ché phdm léng dung dé in phun theo muyc bét ky trong sb cac muc tr <1>
dén <8>, trong do6 ché phim nay 1a ché phdm 1éng dung dé in phun dugc phun dén vat
lidu nén c6 hinh dang 16m-13i & it nhat mdt phan ctia bé mat.

<10> Phwong phép ghi in phun, trong d6 phuong phép nay bao gdm: budc phun
ché pham léng dung dé in phun theo muyc bét ky trong s6 cac muc tir <I> dén <9> dén
vat liéu nén bing dau ghi in phun.

<11> Phuong phép ghi in phun theo muc <10>, trong d6 vat liéu nén 1a vat liéu
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nén c6 hinh dang 16m-15i & it nhat mot phan cla bé mit.

<12> Phuong phap ghi in phun, trong d6 phurong phép nay bao gdm: budc chudn
bi vat liéu nén co 16p trang tri da duoc tao ra trén do; bude phun ché phim léng dung dé
in phun theo muc <8> dén 16p trang tri nay bing dAu ghi in phun; budc sdy kho ché phim
1ong dung dé in phun trén 16p trang tri nay bang cach st dung nhiét; va budc hoa rin ché
pham 1éng dung dé in phun nay bang cach chiéu xa ché phdm léng ding dé in phun bang
tia tr ngoai, trong do6 vat liéu nén c6 16p trang tri dugc tao ra trén d6 c6 hinh dang 16m-16i
& it nhdt mot phén cta bé mit.

Theo mot phuong 4n, sang ché @& xuét ché pham long dung dé in phun ngay ca
trong truong hgp tao ra mang hoéa ran bang cach st dung vét liéu nén cé hinh dang
16m-15i, mang hoa ran thu dugc c6 do bén mai mon vuot trdi va tinh tro hdéa hoc vuot
troi.

Theo mdt phuong an khéc, sang ché dé xuat phwong phép ghi in phun bang cach
stt dung ché pham 16ng dung dé in phun.

M6 ta chi tiét sang ché

Sau day, sang ché s& dugc mo ta chi tiét.

Trong ban mo ta nay, “xx dén yy” ding dé chi khoang gié tri bing sb bao gdm ca
XX vVayy.

Trong ban md ta ndy, thudt nglr “(meta)acrylic” 1a thuat ngt dugc s dung dudi
dang khai niém bao gbm ca acrylic 1an metacrylic, va thuat ngit “(met)acryloyl” la thuét
ngit duoc s dung dudi dang khdi niém bao gOm ca acryloyl va metacryloyl.

Nhém hydrocacbon nhu nhoém alkyl, nhém aryl, nhém alkylen hodc nhom arylen
theo sang ché co thé ¢6 ciu tric mach nhanh hodc mach vong, trir khi dwge quy dinh theo
cach khéc.

Ngoai ra, theo sang ché, “% khéi lugng” va “% trong luong” la nhu nhau va
“phan khéi luong” va “phan trong lwgng” 1a nhu nhau.

Ngoai ra, thuat ngt “budc” trong ban md t& nay co nghia 1a khong chi mot bude
doc 1ap ma con 1a bude trong d6 muc dich ky vong trong budc nay dat dugc ngay ca
trong trudng hop ¢ d6 budc nay khong thé duoc phan biét rd rang voi cac bude khac.
Ngoai ra, theo sang ché, su phdi hop cta hai hodc nhidu phuong 4n wa thich hon la
phuong an dugc vu ti€n hon nia.

Ngoai ra, trong lugng phén tit trung binh trong lugng (Mw: weight-average
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molecular weight) theo sang ché 1a trong lugng phan tir dugc phat hién bing cach sir
dung phép phan tich sic ky thdm gel (GPC: Gel Permeation Chromatography) 6 st dung
cac cot gdbm TSKgel GMHxL, TSKgel G4000HxL, va TSKgel G2000HxL (tit ca tén
thuong mai, san xuét bai Tosoh Corporation), tetrahydrofuran (THF) lam dung moi, va
khtc xa ké vi phan va duge thé hién véi polystyren 1a chét chudn, trir khi dugce quy dinh
theo cach khéc.

Sau day, sang ché s& duge md ta chi tiét.

Ché phdm léng dung dé in phun

Ché phidm léng dung dé in phun theo phuong 4n cia sing ché (sau day, con dugc
goi don gian 1a “ché pham 16ng”) chira dung méi hitu co, hop chét c6 thé polyme héa,
chit khoi mao quang polyme hoa, va hop chét siloxan dugc cai bién béi polyete ¢o trong
luong phan tr trung binh trong luong I6n hon hodce bang 3000, va ham lugng cla dung
méi hitu co 16n hon hoic bing 40% khdi lugng va nho hon hogc bing 90% khdi lugng so
v6i thng khdi lugng cua ché pham nay.

Nho céc nghién ctru chi tiét dugc thuc hién béi céc tac gia sang ché, da phat hién
ra rdng bang cich chdp nhan ché phdm long dung dé in phun c6 thanh phan néu trén,
ngay ca trong truong hop & d6 mang hoa rin dugc tao ra bang cach st dung vét liéu nén
¢6 hinh dang 16m-16i, mang héa rén thu duge c6 do bén mai mon vuot trdi va tinh tro hda
hoc vugt troi.

Mic du co ché chi tiét 12 chua duoc biét dén, gia dinh réng béng cach dat ham
lwong cta dung moi hitu co dén 16n hon hodc bang 40% khéi luong va nhd hon hodc
bang 90% khéi luong so voi téng khéi lugng cua ché pham 16ng, mang sdy kho c6 do day
mang mong trong d6 céc thanh phan khong phéi 12 dung méi hitu co duge phun déu s& dé
dang dugc tao ra va hoa rén dé thu duoc mang héa rin dai dé mang hoéa ran thu duge co
d6 bén mai mon vuot troi va tinh tro héa hoc vuot troi.

Ngoai ra, bang cach chira hgp chét siloxan dugc cai bién béi polyete co trong
lugng phan tu trung binh trong lugng 16n hon hodc bang 3000, sy gia ting do nhét & ché
pham & thoi diém sdy kho 12 nhanh, ngay ca trong truong hop ¢ do vat liéu nén c6 hinh
dang 1om-16i dugc str dung, kha nang tuan theo hinh dang [6m-13i 14 tuyét voi, ngdn chan
duge su & dong ché pham & phan 16m, va mang hoa ran dugc ngin khong tao ra hodc
phin mong dugc ngan khong tao ra & phan 161, va ngoai ra con thu dugc mang hoa ran

dai. Do d6, gia dinh ring mang hoa ran thu dugc co dd bén mai mon vuot trdi va tinh tro
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hoa hoc vuot troi.

Sau day, sang ché s& duge md ta chi tiét.

Ché pham léng dung dé in phun theo phwong an cia sdng ché c6 thé duge sir
dung thich hop lam ché phim 1éng dung dé in phun duge phun 1én vat li¢u nén c6 hinh
dang 16m-10i & it nhit mot phan cia bé mit nhu da va c6 thé dugc st dung thich hop hon
duéi dang ché pham léng ding d€ in phun dugc phun 1én da.

Thuét ngit “dugc phun lén vat liu nén” c6 nghia la ché phém long co thé dugc
phun tryc tiép 1én vat liéu nén ho#ic sau khi mot 16p nhu 16p trang tri da dugc cung cip
cho vat liéu nén, ché phim 16ng c6 thé dugc phun Ién 16p nay.

Da khong bi gi6i han dic biét, va vi du vé nd bao g&n da tuy nhién, da tdng hop,
va da gid. Ngoai ra, da néu trén o thé 14 da da dugc xtr Iy nhu thudc da.

Khong can phai néi rang ché phdm 1éng dung dé in phun theo phuong an cla
sang ché ¢6 thé duoc phun 1én vat liu nén c6 hinh dang 16m-1di & it nhat mot phén cua
bé mit va vat liéu nén tron nhén thong thuong.

Thuét ngtt “hinh dang 16m-10i” cta bé mat cua vat liéu nén hodc bé mit ctia vat
liéu nén trén do 16p trang tri, s& dugc mo ta dudi day, duoc tao ra trén do theo sang ché 1a
phan théa man biéu thirc R.

L2>1,05xL1  biéuthuc R

L1 va L2 tuong Gng véi cac do dai dudi day duge do trén vat liéu nén bang kinh
hién vi laze ddng tiéu.

L1: do dai nho gilia diém A trén bé mit cua vat liéu nén & d6 hinh dang mat cit
ngang dugc phan tich bé‘mg kinh hién vi laze déng tieu va diém B trén clng bé mit vat
liéu nén nhu diém A (khoang cach nho gifta diém A va diém B)

L2: do dai tu diém A duoc tinh tir hinh dang mat cit ngang do béng kinh hién vi
laze ddng tiéu dén diém B theo hinh dang 16m-16i trén bé mat vat liéu nén (46 dai cia
duong cong mat cit ngang giita diém A va diém B)

& vat lidu nén tron nhin thong thuong, gi tri ctia L2 nho hon 1,05 1an gid trj clia
L1.

Kinh hién vi laze phén tich hinh dang (VK-X 250/260) san xuét bdi Keyence
Corporation co thé dugc st dung thich hop 1am kinh hién vi laze dong tiéu,

Ngoai ra, tr quan didm tiép tuc st dung cac tac dung cua ché pham 1ong theo

phuong 4n ctia sang che, tot hon néu vat 1iéu nén duge st dung theo sang ché 1a vat liéu
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nén c6 phan thoéa man biéu thirc R-1 & it nhat mot phan cia bé mit, tot hon nita 1a vat lidu
nén c6 phan théa mén biéu thirc R-2 ¢ it nhat mot phan cia bé mat, va thdm chi tot hon

nita 12 vét liéu nén c6 phan thoa man biéu thirc R-3 ¢ it nhat mdt phan cua b€ mat.

L2>1,10xL1 biéu thire R-1
5xL1>L2>1,10xL1 biéu thirc R-2
3xL1>12>1,20xL1 bidu thirc R-3

Tét hon néu vat liéu nén duoc st dung theo sang ché 1a vat lidu nén c6 hinh dang
15m-13i v6i dién tich 16n hon hodc bing 50% dién tich cta bé mt trén it nhét mot mit, va
tdt hon nita 1a vat liéu nén c6 hinh dang 16m-10i vé6i dién tich 16n hon hodc béng 70%
dién tich cua bé mit trén it nhat mot mit.

Ché phdm 16ng theo phuong 4n cia séng ché 1a ché phdm muc c6 thé hoa rin
bang birc xa hoat tinh. Thuat ng&r “buc xa hoat tinh” dung dé chi btrc xa c6 kha ning
truyén ning lugng dé tao ra loai hoa hoc khoi mao trong ché pham 16ng bang cach chiéu
xa va bao g61n tia a, tia v, tia X, tia tr ngoai, tia nhin théy, chum dién tir va birc xa tuong
tu. Trong s chiing, xét vé do nhay hoa rin va kha ning dé str dung cua thiét bi, thi tia tr
ngoai, va chum dién tr la dugc uu tién va tia t& ngoai 1a dugc wu tién hon nita

Tét hon 13, ché phdm 16ng theo phuong 4n cua sang ché chira cang it nudc cang
tdt va ngay ca trong truong hop ¢ do ché phdm 16ng chira nudc, thi t5t hon 13 ham luong
nu6e nhé hon hodc bing 5% khéi lugng, tot hon nira 12 nhé hon hodc bing 1% khi
lugng, va thdm chi t&t hon nita 1 nhd hon hodc bing 0,5% khéi luong so voi tdng khdi
luong cua ché pham léng.

Ngoai ra, ché phim 16ng theo phuong én cla séng ché ¢6 thé duoc sir dung cho
cac ung dung khac nhau nhu ché phdm muc, 16p bao vé chéng an mon, 16p ghi hinh dnh
clia nguyén mau dAu tién cta ban kém dung dé in phéng, chét pht, son, chéit bam dinh,
chit bam dinh nhay ap sudt, ché phém pht, mang chirc ndng, mang, vat liéu quang hoc,
vat liéu ban kém cung d& in, vat li¢u ban dn, vat liéu ghi, chat phu gia ding @8 san xuét
gidy, vat lieu y té, chét déo, gel chirc ning, va nguyén li¢u cho nganh m¥ phdm. Trong 56
ching, ché pham 1éng nay c6 thé duogc st dung thich hgp cho ché pham phu hodc ché
phém muc va thich hop hon nira 1a duoc st dung cho ché phém phu.

Ngoai ra, ché phdm 1éng ndy c6 thé dugc st dung thich hgp hon cho ché phém
phu dé bao veé 16p trang tri trén vat liéu nén, va duge st dung mot cach dac biét thich hop

cho ché pham pht dé bao vé 16p trang tri trén da.

_7-



37178

Sau day, mdi thanh phan dugc st dung trong ché pham 1ong theo phuong 4n clia
sang ché s& dugc mo ta chi tiét.

Dung moi hitu co

Ché phadm long dung dé in phun theo phuong an cia sang ché chira dung mdi hitu
co, va ham lugng cia dung moéi hitu co 1én hon hodc bing 40% khéi lugng va nhé hon
hodic bing 90% khéi lugng so véi tong khéi luong cia ché pham long.

Pé lam dung moi hitu co, cac dung mdi da biét duoc st dung cho myc hé dung
moi va muc hé dung moi co thé hoa ran béng blre xa hoat tinh c6 thé dugc str dung, va vi
du vé dung moi ndy bao gbdbm cac dung mdi hitu co dugc md ta trong New Edition
Solvent Pocketbook (The Society of Synthetic Organic Chemistry, Japan, 1994).

Ngoai ra, tbt hon néu dung moéi hitu co 12 dung moi hitu co ¢6 diém séi 16n hon
hodc bang 150°C va nhé hon hodc bang 250°C va tdt hon nita 13 dung mdi hitu co ¢
diém‘séi 16n hon hodc bang 150°C va nhé hon hodc bang 200°C xét vé kha ning phun
trong qua trinh in phun, va do bén mai mon va tinh tro hoa hoc cia mang hoa ran thu
duge.

Cac dung mdi hitu co cod thé duoc str dung theo sang ché c6 thé duge st dung
don 18 hodc & dang phdi hop ctia hai hodc nhiéu dung moi trong sb chiing.

Vi du vé& dung mdi hitu co bao gdm cac (poly)alkylen glycol monoalkyl ete nhu
dietylen glycol monoetyl ete, trietylen glycol monometyl ete, dipropylen glycol
monometyl ete, va tripropylen glycol monometyl ete, cac (poly)alkylen glycol dialkyl ete
nhu etylen glycol dibutyl ete, dietylen glycol dimetyl ete, dietylen glycol dietyl ete,
dipropylen glycol dietyl ete, va tetraetylen glycol dimetyl ete, cac (poly)alkylen glycol
axetat nhu dietylen glycol axetat, (poly)alkylen glycol diaxetat nhu etylen glycol diaxetat
va propylen glycol diaxetat, cdc (poly)alkylen glycol monoalkyl ete axetat nhu etylen
glycol monobutyl ete axetat va propylen glycol monometyl ete axetat, cidc keton nhu
mety! etyl keton va xyclohexanon, cdc lacton nhu y-butyrolacton, cac este nhu etyl axetat,
propyl axetat, butyl axetat, 3-metoxybutyl axetat, metyl propionat, va etyl propionat, cac
ete mach vong nhu tetrahydrofuran va dioxan, va céc amit nhu dimetylformamit va
dimetylaxetamit.

Ngoai ra, t6t hon néu (poly)alkylen glycol 1a it nhat mot hop chit dugc chon tir
nhém bao gdm (poly)etylen glycol va (poly)propylen glycol.

Trong sb ching, xét vé kha ning phun trong qué trinh in phun, va tinh tro héa
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hoc ctia mang hoa ran thu dugc, tdt hon 1a st dung it nhét mot dung moi hitu co duge
chon tir nhom bao gdm cac alkylen glycol monoalkyl ete axetat, alkylen glycol
monoalkyl ete, alkylen glycol dialkyl ete, alkylen glycol axetat, polyalkylen glycol
monoalkyl ete axetat, polyalkylen glycol monoalkyl ete, polyalkylen glycol dialkyl ete,
polyalkylen glycol axetat, keton, lacton, va este, t&t hon nita 1a sir dung it nhit mot dung
mdi hitu co duge chon tir nhém bao gdm alkylen glycol monoalkyl ete axetat, alkylen
glycol dialkyl ete, polyalkylen glycol monoalkyl ete axetat, polyalkylen glycol dialkyl ete,
keton, lacton, va este, thdm chi tot hon nira 13 st dung este, va ddc biét tdt hon nita 13 st
dung 3-metoxybutyl axetat.

Ham luong cta dung mdi hitu co trong ché pham long dung dé in phun theo
phuong an cua sang ché 16n hon hodc bang 40% khéi luong va nho hon hodc bang 90%
khéi lugng so voi tdng khdi luong cua ché phdm léng, va t6t hon 12 16n hon hodc bing
50% khéi lwong va nho hon hodc bang 88% khdi lwong, tot hon nita 12 16n hon hodc bang
65% khéi Iwong va nhé hon hodc bing 86% khéi lugng, va ddc biét t6t hon la én hon
hodc bang 75% khdi lugng va nhé hon hodc bang 84% khéi luong xét vé kha niang phun
trong qua trinh in phun va do bén mai mon, kha ning udn cong, va tinh tro héa hoc cia
mang hoa ran thu duge.

Hop chat siloxan dugc cai bién boi polyete c6 trong luong phan ti trung binh
trong luwong 16n hon hodc bang 3000

Ché pham long dung dé in phun theo phuong 4n clia sang ché chra hop chét
siloxan duoc cai bién béi polyete co trong luong phén ti trung binh trong luong 16n hon
hoic bang 3000.

Hop chét siloxan dugc cai bién béi polyete theo sang ché khong bi gi¢i han dac
biét mién 1a hop chit siloxan dugc cai bién bdi polyete nay la hop chit co céu tric
polyete va cAu trac siloxan. Tuy nhién, xét vé kha ning phun trong qua trinh in phun, va
do bén mai mon, tinh tro héa hoc, va do bam dinh cia mang héa rén thu duoc, tdt hon 1a
ham lugng cua chu tric siloxan cua hop chit siloxan dugc cai bién boi polyete 16n hon
hodc bang 15% khéi lwong, tot hon nita 12 16n hon hodc bang 20% khéi luong, thdm chi
¢t hon nita 12 16n hon hodc bing 20% khdi lugng va nhé hon hode bing 90% khoi lugng,
va dic biét tbt hon 1a 16n hon hodc bang 20% khéi luong va nhé hon hodc bang 50% khéi
lugng so voi tong khéi luong ctia hop chét siloxan dugc cai bién boi polyete.

Theo sang ché, ham lugng cua cau tric siloxan ctia hop chat siloxan dugc cai
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bién boi polyete co thé dugc x4c dinh dinh luong bang phép phan tich phd cong hudng tur
hat nhan (NMR: Nuclear Magnetic Resonance) va phép phén tich phd khéi c6 str dung k¥
thuét ion hoa giai hip bing nang lugng laze duoc hd trg boi chit nén (MALDI-MS: Mass
Spectrometry using Matrix-Assisted Laser Desorption Ionization).

CAu trac siloxan c6 thé 14 cAu tric -(SiRS'RS2-0),- (mdi nhom R3! va RS2 doc 1ap
1a nguyén tir hydro, nhém hydroxy, nhom alkoxy, nhom alkyl hodc nhom aryl, van la s6
nguyén 16m hon hoac béng 1), va t5t hon 12 it nhat mot chu truc dugc chon tir nhom bao
gdm céu tric polydialkylsiloxan va cAu tric polyalkylaryl siloxan, t6t hon nita 12 cdu tric
polydialkylsiloxan, va ddc biét t5t hon 1a cdu trac polydimetylsiloxan.

Pé 1am céu tric polyete, tot hon 1a, ciu trac polyalkylenoxy dugc 14y lam vi du,
va t6t hon nita 12 it nhAt mot ciu triic duge chon tir nhém bao gbm céu tric polyetylenoxy
va céu trac polypropylenoxy duoc 14y lam vi du.

Trong lugng phén t& trung binh trong luong cla hop chit siloxan duoc cai bién
bai polyete duge st dung trong ché phdm léng dung dé in phun theo séng ché 12 16n hon
hoic bang 3000, xét vé kha nang phun trong qué trinh in phun, va kha nang ubn cong va
dd bam dinh cta mang hoa rén thu duoc, thi tot hon 1a 16n hon hoidc béng 5000, t5t hon
nita 13 16n hon hodic bing 5000 va nhé hon hogc bing 100000, tham chi tt hon nita 1a
16n hon hoiic bing 8000 va nhd hon hodc bang 50000, va dic biét tot hon 1a 16n hon hogc
bing 10000 va nho hon hodc bang 20000.

Céc san pham c6 sin trén thi trudng co thé dugc str dung 1am hop chat siloxan
duoc cai bién béi polyete co trong luong phén tir trung binh trong lwong 16n hon hoac
bang 3000. Vi du v& c4c san phdm c6 sin trén thi truong bao gém KP109, KP368, KP306,
KP341, KF-96H-10,000 CS, KF-96H-30,000 CS, va KF-96H-100,000 CS (tit ca dugc
san xuét boi Shin-Etsu Chemical Co., Ltd.), va BYK-UV3500 (dugc san xuét boi BYK
Chemie GmbH).

Céc hop chét siloxan cai bién béi polyete nay co thé dugc st dung don 1& hodc &
dang phéi hop ctia hai hodc nhiéu hop chit trong s6 chung.

Tét hon 13, ham luong cta hop chit siloxan duoc cai bién béi polyete trong ché
pham 16ng dung dé in phun theo sang ché 16n hon hozc bang 1% khéi luong va nhé hon
hodic bing 20% khéi luong, tot hon nira 1 16n hon hodc bang 2% khoi lugng va nho hon
hodc béng 15% khéi luong, va didc biet tdt hon 14 16n hon hoic béng 2,5% khdi lugng va

nhé hon hoic bing 10% khéi lugng so véi tong ham lwong chit rén ctia ché pham xét vé
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kha ning phun trong qua trinh in phun, va do bén mai mon, tinh tro hoa hoc, va do bam
dinh cia mang hoa ran thu duge. Cum tir “ham luong chit rén” trong ché pham 1a thanh
phan ngoai trir cac thanh phén dé bay hoi nhu dung méi hitu co.

Ngoai ra, trong ché phdm long dung dé in phun theo sang ché, t6t hon 1a ty 1&
khéi luong ctia hop chét siloxan dugc cai bién boi polyete va hop chét c6 thé polyme hoa
14 hop chit siloxan dugc cai bién béi polyete:hgp chét c6 thé polyme hoa = 1:3 dén 1:50
va t6t hon niva 1 1:5 dén 1:30 xét vé kha nang phun trong qué trinh in phun, va do bén
mai mon, tinh tro héa hoc, va dd bam dinh cla mang hoa ran thu duoc.

Ngoai ra, trong ché phdm long dung dé in phun theo séng ché, t6t hon 1a ty 1&
khdi luong cta hop chat siloxan dugc cai bién bdi polyete va copolyme vinyl
clorua-vinyl axetat md ta duéi day la hop chit siloxan dwoc cai bién béi
polyete:copolyme vinyl clorua-vinyl axetat = 10:1 dén 1:1, t&t hon nita 13 5:1 dén 1:1, va
tham chi t5t hon nita 1a 5:1 dén 2:1 khi xét v& do bén mai mon, tinh tro héa hoc, va dd
bam dinh ctia mang hoa rin thu dugc.

Hop chit c6 thé polyme hoa

Ché phdm 1éng dung dé in phun theo sang ché bao gébm hop chét ¢6 thé polyme
hoa.

Hop chét c6 thé polyme héa khong bi gidi han déc biét mién 12 hop chét nay la
hop chit gay ra phan Gng polyme hoa khi st dung nang luong bat ky @8 duoc hoa ran, va
loai bt ky trong s6 monome, oligome hodc polyme c6 thé dugc stir dung. Cu thé 13, cic
monome cé thé polyme hoa da biét khic da duoc biét dén 13 cac monome c6 thé polyme
hoa gbc, gdy ra phan Ung polyme héa boi loai hoa hoc khoi mao dugc tao ra tu chét khoi
mao polyme hoa dugc thém vao theo yéu cau, 1 dugc uu tién.

Ngoai ra, t5t hon néu hop chét c6 thé polyme hoa nay 1a hop chéat khong no kiéu
etylen.

Ngoai ra, hop chét ¢ thé polyme héa theo sang ché 1 hop chat khong phai 13
hop chét siloxan dugc cai bién bai polyete co trong lugng phan tit trung binh trong lugng
16n hon hodc bang 3000, va t5t hon 1a hop chét khong c6 ca cAu tric polyete lén chu triic
siloxan.

Hop chét c6 thé polyme héa nay co thé dugc st dung dudi dang hén hop gdm
mot hodc nhiéu hop chét cho muc dich didu chinh toc do phan g, cic tinh chét vat ly

ctia mang hoéa rin, cac tinh chat vat Iy ctia ché pham, va cac tinh chat tvong tu. Ngoai ra,
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hop chét c6 thé polyme hoa nay c6 thé 1a hop chét c6 mot nhom chie hodc hop chét co
phiéu nhém chire. Trong trudng hop & do ty 1€ cua hop chit c6 mot nhém chire ¢6 thé
polyme hoa 1a 16n, thi san phim da héa ran dé dang tr& nén mém déo, va trong trudng
hop & d6 ty 1& ciia hop chét ¢6 nhidu nhém chirc ¢ thé polyme héa 1a 16n, thi kha ning
hoéa rén d& dang trd nén tuyét voi. Do do, ty 1€ gitra hop chit c6 mot nhém chirc co thé
polyme hoéa va hop chét ¢6 nhidu nhém chire ¢6 thé polyme hoa dugce xac dinh tiy y theo
ung dung.

Tét hon 1a, hop chit c6 thé polyme héa dugc sir dung theo sang ché chua
oligome uretan (met)acrylat khi x¢t vé d6 bén mai mon, kha ning ubn cong, va tinh tro
hoa hoc ciia mang hda rén thu duoc.

Oligome uretan (met)acrylat theo sang ché c6 thé 12 hop chit c6 mot hodc nhiéu
lién két uretan va c6 nhom (met)acryloxy.

Tét hon 13, ché pham léng dung dé in phun theo phuong 4n cua sdng ché bao
gdm oligome uretan (met)acrylat c6 hai nhom chire khi xét v& d6 bén mai mon, kha ning
ubn cong, va tinh tro héa hoc ctia mang hoa rén thu duoc, va tét hon nita 13 trong luong
phan t& trung binh trong lwgng cla oligome uretan (met)acrylat c6 hai nhom chire nay
16n hon hodc bing 3000 va nhd hon hodc bing 20000 khi xét vé do bén mai mon, kha
nang ubn cong, va tinh tro hoa hoc ctia mang hoa ran thu dugc.

Ngoai ra, theo sang ché, oligome c6 trong lugng phan tir trung binh trong luong
16n hon hodc bang 500 va nho hon hodc bang 20000, va polyme co trong lugng phén tu
trung binh trong luong 16n hon 20000.

San pham c6 sdn trén thi trudng co thé dugc st dung lam oligome uretan
(met)acrylat ¢ hai nhom chirc nay.

Vi du vé san phdm c6 sén trén thi truong bao gdbm CN9001 (san xuét bdi
Sartomer Company Inc.), va SHIKO UV-3200B, SHIKO UV-3300B, SHIKO UV-3310B,
va SHIKO UV-6630B (tAt ca san xuét béi The Nippon Synthetic Chemical Industry Co.,
Ltd.).

Ngoai ra, tot hon 1 hop chét ¢6 thé polyme héa duge st dung theo sang ché bao
gdm oligome uretan (met)acrylat ¢6 ba nhém chire hodc nhiéu hon va tdt hon nita 1a bao
gdm oligome uretan (met)acrylat c6 hai nhom chire va oligome uretan (met)acrylat c6 ba
nhom chire hodc nhiéu hon khi xét vé d0 bén mai mon, kha ning ubn cong, va tinh tro

hoa hoc ciia mang hoa ran thu dugc.
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Tét hon 13, sb luong nhém chic cla oligome uretan (met)acrylat co ba nhom
chtrc hodc nhiéu hon, 13 16n hon hodc béng 3 va nhé hon hodc béng 12, va t5t hon nita 1a
16n hon hodc bing 3 va nho hon hodc bang 6 khi xét vé& d0 bén mai mon, kha ning ubn
cong, va tinh tro hoa hoc cia mang hoa ran thu dugc.

Trong truong hop & d6 khi hop chit c6 thé polyme hoda, oligome uretan
(met)acrylat ¢6 hai nhom chirc va oligome uretan (met)acrylat c6 ba nhom chirc hodc
nhidu hon duoc st dung phéi hop, thi tét hon 14 ty 18 ham luong (ty 1¢ khéi lugng) cta
oligome uretan (met)acrylat c6 hai nhém chtrc nay va oligome uretan (met)acrylat c6 ba
nhém chie hodc nhiéu hon trong ché pham long dung dé in phun theo phuong 4n ctia
sang ché 1a oligome uretan (met)acrylat c6 hai nhom chirc:oligome uretan (met)acrylat co
ba nhom chire hodc nhidu hon = 3:1 dén 1:2, tét hon nita 1a 2:1 dén 1:1,5, va tham chi tot
hon nra la 1,5:1 dén 1:1,5 khi xét vé do bén mai mon, kha ning ubn cong, va tinh tro hoa
hoc cua mang hoa rén thu duoc.

San phdm c6 sdn trén thi truong coé thé dugc st dung lam oligome uretan
(met)acrylat c6 ba nhém chirc hoac nhiéu hon.

Vi du v& san phdm c6 sin trén thi truong bao gdm SHIKO UV-7600B va SHIKO
UV-7550B (tét c4 san xudt boi Nippon Synthetic Chemical Industry Co., Ltd.).

Tét hon 14, trong lugng phan tir trung binh trong lugng (Mw) clia oligome uretan
(met)acrylat 16n hon hodc bing 500 va nhé hon hodc bing 20000, tot hon nifa 1a 16n hon
hoic bing 1000 va nhd hon hogc bang 10000, va thdm chi t6t hon nita la 1én hon hodc
bing 1200 va nhé hon hodc bing 6000 khi xét vé do bén mai mon, kha ndng ubn cong, va
tinh tro hoa hoc clia mang hoa ran thu duoc.

Tt hon 13, ham luong cia oligome uretan (met)acrylat trong ché phdm léng
dung dé in phun theo phwong 4n ctia sing ché 16n hon hodc bang 1% khéi lugng va nho
hon hoic bang 50% khéi lwong, tét hon nita 1a 16n hon hodc bang 3% khdi lugng va nho
hon hodc bing 30% khéi luong, va dic biét tét hon 1a 16n hon hogc bang 5% khéi luong
va nho hon hoic bing 20% khéi lugng so voi tdng khéi lwong cua ché phdm nay khi xét
vé d0 bén mai mon, kha nang udn cong, va tinh tro hoa hoc clia mang hoa ran thu duge.

Ngoai ra, t6t hon 1a ham luong cua oligome uretan (met)acrylat c6 hai nhom
chirc nay trong ché pham 16ng dung dé in phun theo phuong 4n clia séng ché 16n hon
hoac béng 0,5% khdi luong va nhd hon hodc béng 50% khéi luong, tdt hon nita 13 1on

hon hoic bang 1% khdi luong va nho hon hodc bang 20% khéi luong, va dic biét t6t hon
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14 16n hon hodc bang 2% khéi lwong va nhé hon hodc bang 10% khéi luong so véi tong
khdi lugng cia ché pham nay khi xét v& d6 bén mai mon, kha ning udn cong, va tinh tro
hda hoc cila mang hoa ran thu dugc.

Ngoai ra, t5t hon 12 ham luong ciia oligome uretan (met)acrylat c6 ba nhom chire
hodc nhiéu hon trong ché pham léng dung dé in phun theo phuong an cla sdng ché 16n
hon hodc bing 0,5% khéi lugng va nhé hon hodic bing 20% khdi lugng, tot hon nita la
16n hon hodc bing 1% khéi lugng va nhé hon hogc bing 15% khéi lugng, va ddc biét t6t
hon 14 16n hon hofic bing 2% khéi luong va nho hon hogc bang 10% khoi lugng so voi
téng khdi luong cia ché pham nay khi xét vé& d6 bén mai mon, kha nang ubn cong, va
tinh tro hoa hoc ciia mang héa ran thu duoc.

Ngoai ra, vi du v& hop chét ¢o thé polyme héa bao gbm cac hop chit (met)acrylat,
cac hop chit (met)acrylamit, va cac hop chét vinyl thom.

Vi du vé céc hop chit (met)acrylat duoc st dung lam hop chét c6 thé polyme hoa
bao gdm hop chét (met)acrylat ¢c6 mot nhom chire, hop chit (met)acrylat c6 hai nhom
chirc, hop chat (met)acrylat c6 ba nhom chtrc, hop chit (met)acrylat ¢6 bdn nhém chire,
hop chét (met)acrylat c6 nam nhom chie, va hop chét (met)acrylat c6 sdu nhém chirc.

Vi du vé& cac hop chit (met)acrylat ¢6 mdt nhom chac bao gém hexyl
(met)acrylat, 2-etylhexyl (met)acrylat, tert-octyl (met)acrylat, isoamyl (met)acrylat, dexyl
(met)acrylat, isodexyl (met)acrylat, stearyl (met)acrylat, isostearyl (met)acrylat,
xyclohexyl (met)acrylat, 4-n-butylxyclohexyl (met)acrylat, bornyl (met)acrylat, isobornyl
(met)acrylat, benzyl (met)acrylat, 2-etylhexyldiglycol (met)acrylat, butoxyetyl
(met)acrylat, 2-cloetyl (met)acrylat, 4-bromobutyl (met)acrylat, xyanoetyl (met)acrylat,
benzyl (met)acrylat, butoxymetyl (met)acrylat, 3-metoxybutyl  (met)acrylat,
2-(2-metoxyetoxy)etyl (met)acrylat, 2-(2-butoxyetoxy)etyl (met)acrylat, 2,2,2-tetrafloetyl
(met)acrylat, 1H,1H,2H,2H-perflodexyl (met)acrylat, 4-butylphenyl (met)acrylat, phenyl
(met)acrylat,  2.4,5-tetrametylphenyl  (met)acrylat, 4-clophenyl  (met)acrylat,
phenoxymetyl  (met)acrylat, phenoxyetyl (met)acrylat, glyxidyl (met)acrylat,
glyxidyloxybutyl ~ (met)acrylat, —glyxidyloxyetyl (met)acrylat, glyxidyloxypropyl
(met)acrylat, tetrahydrofurfuryl (met)acrylat, 2-hydroxyetyl (met)acrylat,
3-hydroxypropyl  (met)acrylat,  2-hydroxypropyl (met)acrylat,  2-hydroxybutyl
(met)acrylat.

4-hydroxybutyl (met)acrylat, 3-hydroxybutyl (met)acrylat, dimetylaminoetyl

-14-



37178

(met)acrylat,  dietylaminoetyl  (met)acrylat, dimetylaminopropyl  (met)acrylat,
dietylaminopropyl (met)acrylat, trimetoxysilylpropyl (met)acrylat, trimetylsilylpropyl
(met)acrylat, polyetylen oxit monometyl ete (met)acrylat, oligoetylen oxit monometyl ete
(met)acrylat, polyetylen oxit (met)acrylat, oligoetylen oxit (met)acrylat, oligoetylen oxit
monoalkyl ete (met)acrylat, polyetylen oxit monoalkyl ete (met)acrylat, dipropylen
glycol (met)acrylat, polypropylen oxit monoalkyl ete (met)acrylat, oligopropylen oxit
monoalkyl ete (met)acrylat, axit 2-metacryloyloxyetylsucxinic, axit
2-metacryloyloxyhexahydrophtalic, 2-metacryloyloxyetyl-2-hydroxypropyl  phtalat,
butoxydietylen glycol (met)acrylat, trifloetyl (met)acrylat, perflooctyletyl (met)acrylat,
2-hydroxy-3-phenoxypropyl (met)acrylat, phenol (met)acrylat cai bién boi etylen oxit
(EO), cresol (met)acrylat cai bién bsi EO, nonyl phenol (met)acrylat cai bién boi EO,
nonyl phenol (met)acrylat cai bién boi propylen oxit (PO), 2-etylhexyl (met)acrylat cai
bién boi EO, dixyclopentenyl (met)acrylat, dixyclopentenyl oxy etyl (met)acrylat,
dixyclopentanyl (met)acrylat, (3-etyl-3-oxetanyl metyl) (met)acrylat, va phenoxyetylen
glycol (met)acrylat.

Vi du vé hop chit (met)acrylat c¢6 hai nhom chirc bao gdm 1,6-hexandiol
di(met)acrylat, 1,10-decandiol di(met)acrylat, neopentyl glycol di(met)acrylat,
2,4-dimetyl-1,5-pentandiol  di(met)acrylat, 3-metyl-1,5-pentandiol  di(met)acrylat,
butyletylpropandiol di(met)acrylat, xyclohexan metanol di(met)acrylat etoxy hoa,
polyetylen glycol di(met)acrylat, oligoetylen glycol di(met)acrylat, etylen glycol
di(met)acrylat, 2-etyl-2-butyl-butandiol di(met)acrylat, axit hydroxypivalic neopentyl
glycol di(met)acrylat, bisphenol A di(met)acrylat cai bién bai EO, bisphenol F polyetoxy
di(met)acrylat, polypropylen glycol di(met)acrylat, oligopropylen glycol di(met)acrylat,
1,4-butandiol  di(met)acrylat, 2-etyl-2-butylpropandiol di(met)acrylat, 1,9-nonan
di(met)acrylat, bisphenol A di(met)acrylat propoxy hoa etoxy hoéa, trixyclodecan
di(met)acrylat, dipropylen glycol di(met)acrylat, tripropylen glycol di(met)acrylat, va
neopentyl glycol di(met)acrylat cai bién boi PO.

Vi du vé cac hop chét (met)acrylat ¢6 ba nhém chirc bao gbm trimetylolpropan
tri(met)acrylat,  trimetyloletan  tri(met)acrylat, trilmet)acrylat  cai bién  boi
trimetylolpropan  alkylen  oxit,  pentaerytritol tri(met)acrylat,  dipentaerytritol
tri(met)acrylat, trimetylolpropan tri((met)acryloyloxypropyl)-ete, tri(met)acrylat cai bién

b&i axit isoxyanuric alkylen oxit, axit propionic dipentaerytritol tri(met)acrylat,
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tri((met)acryloyloxyetyl) isoxyanurat, dimetylolpropan cai bién boi hydroxypival aldehyt
tri(met)acrylat, sorbitol tri(met)acrylat, trimetylolpropan tri(met)acrylat propoxy hoa, va
glyxerin triacrylat etoxy hoéa.

Vi du vé cac hop chét (met)acrylat c6 b6én nhém chirc bao gdm pentaerytritol
tetra(met)acrylat, sorbitol tetra(met)acrylat, ditrimetylolpropan tetra(met)acrylat,
dipentaerytritol tetra(met)acrylat clia axit propionic, va pentaerytritol tetra(met)acrylat
etoxy hoa.

Vi du v& hop chat (met)acrylat c¢6 nim nhém chic bao gébm sorbitol
penta(met)acrylat va dipentaerytritol penta(met)acrylat.

Vi du v& cac hop chat (met)acrylat c6 sdu nhém chirc bao gdm dipentaerytritol
hexa(met)acrylat, sorbitol hexa(met)acrylat, hexa(met)acrylat cai bién bdi phosphazen
alkylen oxit, va dipentaerytritol hexa(met)acrylat cai bién boi e-caprolacton.

Vi du v& hop chét (met)acrylamit dugc sir dung 1am hop chét c6 thé polyme hoa
gbc bao gdm (met)acrylamit, N-metyl (met)acrylamit, N-etyl (met)acrylamit, N-propyl
(met)acrylamit, N-n-butyl (met)acrylamit, N-t-butyl (met)acrylamit, N-butoxymetyl
(met)acrylamit, N-isopropyl (met)acrylamit, N-metylol (met)acrylamit, N,N-dimetyl
(met)acrylamit, N,N-dietyl (met)acrylamit, va (met)acryloyl morpholin.

Vi du vé cac vinyl thom duoc st dung lam hop chét c6 thé polyme hoa gbc bao
gdm styren, dimetyl styren, trimetyl styren, isopropyl styren, clometyl styren, metoxy
styren, axetoxy styren, clostyren, diclostyren, bromostyren, metyl este vinylbenzoat,
3-metyl styren, 4-metyl styren, 3-etyl styren, 4-etyl styren, 3-propyl styren, 4-propyl
styren, 3-butyl styren, 4-butyl styren, 3-hexyl styren, 4-hexyl styren, 3-octyl styren,
4-octyl styren, 3-(2-etylhexyl) styren, 4-(2-etylhexyl) styren, alyl styren, isopropenyl
styren, butenyl styren, octenyl styren, 4-t-butoxycacbonyl styren, va 4-t-butoxy styren.

Ngoai ra, vi du vé cac hop chit c6 thé polyme hoa gbc theo sdng ché bao gém
céc hop chat vinyl este (nhu vinyl axetat, vinyl propionat, va vinyl versat), cdc hop chat
alyl este (nhu alyl axetat), cdic monome chira halogen (nhu vinyliden clorua, va vinyl
clorua), vinyl ete (nhu metyl vinyl ete, butyl vinyl ete, hexyl vinyl ete, metoxy vinyl ete,
2-etyl hexyl vinyl ete, metoxyetyl vinyl ete, xyclohexyl vinyl ete, cloetyl vinyl ete, va
trietylenglycol divinyl ete), vinyl xyanua (nhu (met)acrylonitril), va cac hop chét olefin
(nhu etylen, va propylen), va cac hop chit N-vinyl lactam (nhu N-vinylcaprolactam).

Cu thé hon nita 13, cac san pham c6 san trén thi truong hodc cac monome,
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oligome va polyme co thé polyme héa gbc hoic lién két ngang, da biét trong cong nghiép,
nhu cac hop chit duge md ta trong “Crosslinking Agent Handbook” bién tdp bdi Shinzo
Yamashita (1981, Taiseisha Ltd.); “UV-EB Curing Handbook (raw material edition)” bién
tap bai Kiyoshi Kato (1985, Koubunshi Kankoukai); “Application and Market of UV-EB
Curing Technique”, trang 79, bién tép boi RadTech Japan (1989, CMC Publishing Co.,
Ltd.); “Polyeste Resin Handbook™ bién tap boi Eiichiro Takiyama (1988, The Nikkan
Kogyo Shimbun, Ltd.) va hop chét tuong tu c6 thé dugc sir dung.

Céc hop chit c6 thé polyme héa nay co thé dugc st dung don 1€ hodc & dang
phéi hop ciia hai hodc nhiéu hop chét trong s6 chung.

Ham lugng cda hop chét co thé polyme hoa trong ché phdm 16ng dung dé in phun
theo phuong an cua sang ché ciing lién quan t6i ung dung, nhung t5t hon 13 ndm trong
khoang tir 10% khéi lrong dén 95% khéi lugng va tot hon nira 1a tir 20% khéi lugng dén
90% khdi luong so voi tong ham lugng chit rén cua ché pham xét vé kha ning hoa ran.

Khi xét vé& d6 bén mai mon, kha nang udn cong, va tinh tro héa hoc ctia mang
hoéa rin thu duoc, tét hon 12 ham lugng cua cic hop chét c6 thé polyme hoa khong phai la
oligome uretan (met)acrylat trong ché pham léng dung dé in phun theo phuong an ctia
sang ché nho hon hoic bing 50% khéi lugng, tot hon nita 12 nho hon hodgc bang 20%
khéi lwong, va thAm chi t&t hon nita 12 nho hon hodc bang 5% khéi lugng so véi tong
ham lwong chit rn ctia ché phdm va dic biét tbt hon 1a cic hop chét c6 thé polyme hoa
khac khong dugce chira trong ché phém.

Chét khoi mao quang polyme hoa

Ché phdm léng dung dé in phun theo phuwong 4n cua sing ché chira chét khoi
mao quang polyme hoa.

La chét khoi mao quang polyme hoa c6 thé duogc st dung theo sang ché, tot hon
1a chét khoi mao polyme hoa gbc quang dugc sir dung xét vé kha ning hoa ran vuot troi
va tinh chit him mau.

Chét khoi mao quang polyme hoa theo sang ché 1a hop chét gay ra sy bién ddi
hoa hoc nhd phan tmg clia anh sdng hodc tuong tac voi dién tu & trang thai kich thich ctua
chét 1am nhay dé tao ra loai hoa hoc khoi mao polyme hoa, va trong s6 cac hop chét nay,
xét vé viéc khoi mao polyme hoa bang phuong phap don gian gdm phoi sang, thi chat
khoi mao quang polyme héa la duoc uu tién.

Chét khoi mao quang polyme hoa cé thé dugc chon tir cac chit khoi mao quang
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polyme hoa nhay véi birc xa hoat tinh s&€ dugc phat xa nhu tia tir ngoai ndm trong khoang
tir 400nm dén 200nm, tia t&r ngoai xa, tia g, tia h, tia i, chum laze excime KrF, chum laze
excime ArF, chum dién tir, tia X, chim phén t&r hodc chum ion.

Céc vi du thich hop hon vé chit khoi mao quang polyme héa bao gbm (a) keton
thom, (b) mubi oni thom, (c) peroxit hitu co, (d) hop chit hexaarylbiimidazol, (e) hop
chéit ketoxim este, (f) hop chét borat, (g) hop chét azini, (h) hop chat metaloxen, (i) hop
chét este hoat tinh, va (j) hop chét chira lién két cacbon-halogen.

P& 1am chét khoi mao polyme hoa gbc quang, xét vé kha ning hoa ran, thi cac
keton thom 1a duogc uu tién.

Ngoai ra, dé lam chit khoi mao polyme hoa gbc quang, thi hop chat
axylphosphin oxit la duoc uu tién.

Hop chat monoaxylphosphin oxit, hop chét bisaxylphosphin oxit, va hop chat
tuong tu co thé dugc st dung lam hop chit axylphosphin oxit, va hop chat
monoaxylphosphin oxit d& biét c6 thé dugc st dung 1am hop chit monoaxylphosphin oxit.
Vi du vé& hop chit niy bao gbm hop chit monoaxylphosphin oxit duge mod ta trong cac
bing doc quyén sang ché Nhat Ban so JP1985-008047B (JP-S60-008047B) va
JP1988-040799B (JP-S63-040799B). Vi du cu thé vé& hop chit nay bao gdm metyl

isobutyrylmetylphosphinat, metyl isobutyrylphenylphosphinat, metyl
pivaloylphenylphosphinat, metyl 2-etylhexanoylphenylphosphinat, isopropyl
pivaloylphenylphosphinat, metyl p-toluylphenylphosphinat, metyl
o-toluylphenylphosphinat, ~ metyl 2.4-dimetylbenzoylphenylphosphinat,  isopropyl
p-t-butylbenzoylphenylphosphinat, metyl acryloylphenylphosphinat,
isobutyryldiphenylphosphin oxit, 2-etylhexanoyldiphenylphosphin oxit,
o-toluyldiphenylphosphin oxit, p-t-butylbenzoyldiphenylphosphin oxit,
3-pyridylcacbonyldiphenylphosphin oxit, acryloyldiphenylphosphin oxit,
benzoyldiphenylphosphin oxit, vinyl pivaloylphenylphosphinat,
adipoylbisdiphenylphosphin oxit, pivaloyldiphenylphosphin oxit,

p-toluyldiphenylphosphin oxit, 4-(t-butyl)benzoyldiphenylphosphin oxit,
2-metylbenzoyldiphenylphosphin oxit, 2-metyl-2-etylhexanoyldiphenylphosphin  oxit,
1-metylxyclohexanoyldiphenylphosphin  oxit, metyl pivaloylphenylphosphinat, va
isopropyl pivaloylphenylphosphinat.

Hop chét bisaxylphosphin oxit da biét c6 thé dugce stir dung lam hop chét

-18-



37178

bisaxylphosphin oxit. Vi du v& hop chét nay bao gbém hop chét bisaxylphosphin oxit dugc
1n6téu0ngdﬂnyéucéucépbéngd@cquyénséngchébﬂ@tBénséJP199L401686A
(JP-H03-101686A), don yéu cu chp bing doc quyén sang ché Nhat Ban s6
JP1993-345790A (JP-H05-345790A), va don yéu ciu cip bing doc quyén séng ché Nhat
Ban s6 JP1994-298818A (JP-H06-298818A). Vi du cu thé v& hop chét nay bao gom
bis(2,6-diclobenzoyl)phenylphosphin oxit,
bis(2,6-diclobenzoyl)-2,5-dimetylphenylphosphin oxit,
bis(2,6-diclobenzoyl)-4-etoxyphenylphosphin oxit,
bis(2,6-diclobenzoyl)-4-propylphenylphosphin oxit,
bis(2,6-diclobenzoyl)-2-naphtylphosphin oxit, bis(2,6-diclobenzoyl)-1-naphtylphosphin
oxit, bis(2,6-diclobenzoyl)-4-clophenylphosphin oxit,
bis(2,6-diclobenzoyl)-2,4-dimetoxyphenylphosphin oxit,
bis(2,6-diclobenzoyl)dexylphosphin oxit, bis(2,6-diclobenzoyl)-4-octy1phenylphosphin
oxit, bis(2,4,6-trimetylbenzoyl)phenylphosphin oxit,
bis(2,4,6-trimetylbenzoyl)-2,5-dimetylphenylphosphin oxit,
bis(2,6-diclo—3,4,5-trimetoxybenzoyl)-2,5-dimetylphenylphosphin oxit,
bis(2,6-diclo-3,4,5-trimetoxybenzoyl)-4-etoxyphenylphosphin oxit,
bis(2-metyl-1-naphtoyl)-2,5-dimetylphenylphosphin oxit,
bis(2-metyl-1-naphtoyl)-4-etoxyphenylphosphin oxit,
bis(2-metyl-1-naphtoyl)-2-naphtylphosphin oxit,
bis(2-metyl-1-naphtoyl)-4-propylphenylphosphin oxit,
bis(2-metyl-1-naphtoyl)-2,5-dimetylphenylphosphin oxit,
bis(2-metoxy-1-naphtoyl)-4-etoxyphenylphosphin oxit,
bis(2-clo-1-naphtoyl)-2,5-dimetylphenylphosphin oxit, va
bis(2,6-dimetoxybenzoyl)-2,4,4-trimetylpentylphenylphosphin oxit.

TTongséchﬁng,délénlhgpchétaxyhﬂmmphhloxﬁtheoséngché,ﬂﬁ
bis(2,4,6-trimetylbenzoyl)phenylphosphin oxit IRGACURE 819: san xuit boi BASF
SE), bis(2,6-dimetoxybenzoyl)-2,4,4-trimetylpentylphenylphosphin oxit,
2.4.,6-trimetylbenzoyldiphenylphosphin oxit (DAROCUR TPO: san xuét béi BASF SE,
LUCIRIN TPO: san xuat boi BASF SE),
1-[4-(2-hydroxyetoxy)phenyl]-2-hydroxy-2-metyl-1-propan-1-on (IRGACURE 2959: san
xut boi BASF SE), va hop chét trong tu 1a dugc uu tién.
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Chét khoi mao quang polyme hoa co thé duoc st dung don 1€ hodc & dang phéi
hop ctia hai hodc nhiéu hop chét trong sb ching. Ngoai ra, mién 1a céc tac dung cua cla
ché pham 1éng theo phuong an cla sang ché khong bi suy gidm, chét 1am nhay da biét
cho muc dich cai thién do nhay c6 thé duoc st dung phéi hop.

Ché pham 16ng dung dé in phun theo phwong 4n cia sang ché co thé chua, dé lam
chit khoi mao quang polyme hoéa, hop chét ¢6 tac dung duédi dang chit 1am nhay (sau day
con duge goi don gian 1a “chét 1am nhay™) dé hip thu tia quang hoa dac biét dé thuc day
su phan hiy cua chit khoi mao quang polyme hoa.

Vi dy vé& chit 1am nhay bao gdém hop chét thom da nhan (nhu pyren, perylen,
triphenylen, va 2-etyl-9,10-dimetoxy antraxen), xanten (nhu fluoresxein, eosin,
erythrosin, rhodamin B, va rose bengal), Xyanin (nhu thiacarboxyanin, va
oxacarboxyanin), meroxyanin (nhu meroxyanin, va carbomeroxyanin), thiazin (nhuw
thionin, xanh metylen, va xanh toluidin), acridin (nhu cam acridin, cloflavin, va
acriflavin), antraquinon (nhu antraquinon), squaryli (nhu squaryli), va coumarin (nhu
7-dietylamino-4-metylcoumarin).

Chét 1am nhay c6 thé duogc st dung don 1é hodc & dang phéi hop cta hai hodc
nhiéu chit trong sb ching.

Tét hon 13, ham luong cta chat khoi mao quang polyme héa trong ché pham léng
dung dé in phun theo phuong 4n cla sing ché nam trong khoang tr 0,1% khdi luong dén
20,0% khéi Irong, tét hon nira 1a tir 0,5% khéi luong dén 18,0% khoi lugng, va tham chi
6t hon nira 12 tir 1,0% khéi luong dén 15,0% khéi lwong so véi tong khdi luong cia ché
phim léng. Trudong hop & do lugng chit khoi mao polyme hoa dugc thém vao trong
khoang néu trén 1a thich hop xét vé kha ning hoa ran vuot troi va gidm cam gidc dinh cua
bé mit.

Ngoai ra, tdt hon 1a ty 1& ham luong (ty 1¢ khoi lugng) gitra chét khoi mao
polyme hda va hop chét c6 thé polyme hoa s& dugc sir dung phéi hop (chit khoi mao
polyme héa:hgp chét co6 thé polyme hoa) tuwong tng ndm trong khoang tir 0,5:100 dén
30:100, tét hon niva 1 tir 1:100 dén 15:100, va tham chi t5t hon nita 1a tir 2:100 dén
10:100.

Copolyme vinyl clorua-vinyl axetat

Tét hon 1a ché pham long dung dé in phun theo phuong an cia sing ché chua

copolyme vinyl clorua-vinyl axetat (con duge goi la “copolyme cu thé”).
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Copolyme viny! clorua-vinyl axetat theo sang ché khong c6 nhom co thé polyme
hoa.

Ty 1é copolyme hoa trong copolyme vinyl clorua-vinyl axetat theo sang ché
khong bi giGi han dic biét, nhung xét vé kha nang phun trong qua trinh in phun, tbt hon
12 luong copolyme hoéa cia vinyl clorua nam trong khoang tir 70% khéi lwong dén 95%
khéi luong, tot hon 14 lugng copolyme hoa clia vinyl axetat ndm trong khoang tr 5% khoi
lugng dén 30% khéi luong, tét hon nita la lugng copolyme héa cta vinyl clofua nam
trong khoang tir 80% khéi luong dén 93% khéi lvong, tét hon nita 1a lugng copolyme
héa cia vinyl axetat nam trong khoang tir 7% khéi lwong dén 20% khéi luogng, dic biét
tdt hon 1a luong copolyme hoa cta vinyl clorua nim trong khoang tr 80% khéi luong
dén 90% khdi luong, va dic biét tot hon 1a lugng copolyme hoa cia vinyl axetat nam
trong khoang tir 10% khdi lugng dén 20% khdi lugng.

Tét hon 13, trong lwong phén tir trung binh trong lugng (Mw) cta copolyme vinyl
clorua-vinyl axetat [6n hon hodc bang 5000 va nhd hon hodc bang 100000, t6t hon nita 1a
16n hon hodc béng 10000 va nho hon hoac béng 70000, va tham chi t&t hon nira 1a 16n
hon hodc bang 12000 va nho hon hodc bang 50000 xét vé kha niang phun trong qua trinh
in phun.

San pham c6 san trén thi trudng co thé duoc st dung lam copolyme vinyl
clorua-vinyl axetat.

Vi dy v& san pham c6 sin trén thi truong bao gdém copolyme vinyl clorua-vinyl
axetat san xuét boi Wacker Chemie Gmbh, va SOLBIN CL, CNL, C5R, TA3, va TASR
san xuat boi Nissin Chemical co., Itd.

Copolyme vinyl clorua-vinyl axetat co thé dugc str dung don 1€ hodc & dang phbi
hop cua hai hodc nhidu chit trong sé ching,

Tét hon 14, ham luong ctia copolyme vinyl clorua-vinyl axetat trong ché phdm
1ong dung dé in phun theo phuong 4n clia séng ché 16n hon hodc bang 0,1% khéi lugng
va nhé hon hoic bing 10% khdi lugng, t6t hon nira 1a 16n hon hodc bang 0,5% khéi
luong va nho hon hodc béng 5% khdi luong, va dic biét tdt hon 1a 16n hon hodc bé‘mg 1%
khéi lwong va nhé hon hodc bang 3% khéi luong so voi tdng khdi lwong cla ché phim
16ng xét vé kha ning phun trong qua trinh in phun va do bén mai mon va tinh tro hoa hoc
ctia mang hoa rin thu duge.

Thuoc nhudém mau
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Trong truong hop & do ché phim léng dung dé in phun theo phuong 4n ctia sing
ché duoc st dung cho céc (g dung déi voi ché phidm muc hoic ché phdm tuong ty, ché
phdm léng ding dé in phun c6 thé chira thudc nhuém mau, nhung t5t hon 1a ché phdm
l6ng nay khong chira thudc nhudm mau.

Theo sang ché, cum tir “khong chira thuéc nhuém mau” c¢6 nghia la mot luong
nho chét nhidm bin hodc chat twong tw dugc cho phép, va ché phdm léng dung dé in
phun nay hoan toan khong chua thuéc nhudm mau hodc ham lugng cla thuéc nhudm
mau 14 1én hon 0% khdi lwong va nho hon hodc bang 0,1% khéi lugng so voi tdng khdi
lugngcﬁachéph&nr@yﬁNgOMJa,Honghu@nghgp6rdéchéphénléngdﬁngdéinphun
duogc st dung cho cac ung dung cua ché phém muc trong sudt hodc ché phém tuong tu,
t6t hon 1a ché pham long dung dé in phun nay hoan toan khong chira thuéc nhudém mau
hodc ham luong cua thubc nhudm mau 16n hon 0% khéi lugng va nho hon hodc bang
0,05% khéi lwong so voi tdng khdi lugng cla ché pham nay va t4t hon nita 14 ché phdm
long dung dé in phun hoan toan khong chira thudc nhudm mau hozc ham lugng cla thude
nhudm mau 16n hon 0% khéi lugng va nhd hon hodc bang 0,01% khdi luong so voi tong
khéi lwong ctia ché phdm nay.

Thubc nhudm mau khong bi gidi han dic biét va chit tao mau va thudc nhudm
tan trong dau vugt troi vé tinh bén khi quyén va phong pht vé kha ning ti tao mau sic la
duoc uu tién. Thudc nhudm mau co6 thé dugc chon ng?lu nhién tir cac thudc nhudém mau
da biét nhu cac thudc nhudm tan dugc va duge stir dung. Pé 1am thudc nhudm mau, tdt
hon 14 Iua chon hop chat khong c6 tac dung dudi dang chét e ché polyme hoa xét vé
viéc khong lam gidm do nhay cta phan ing hoa ran béi bire xa hoat tinh.

Chét tao mau khong bi gidi han déc biét va co thé duoc lua chon thich hop theo
muc dich. Vidu vé chit tao mau bao gém cac chit tao mau hitu co va chit tao mau vo co
da biét, va cac hat nhya dugc nhuém béng thudc nhudm, thé phén tan cua chit tao mau
¢6 ban san trén thi trudng, va cac chit tao mau duogc xu 1y bé mat (vi du, thé phén tan cua
chét tao mau trong nhya khong tan, hodc tuong tu, dudi dang mdi trudng phan tan, hodc
chét tao mau cé nhua duge ghép trén bé mit) c6 thé dugc st dung. Vi du vé céc chét tao
mau nay bao gdm chét tao mau duge mb ta, vi dy, trong “Pigment Dictionary”, bién tap
boi Seishiro Ito (2000), “Industrial Organic Pigments” bién tap boi W. Herbst, K. Hunger,
don yéu ciu cép bing doc quyén sang ché Nhat ban s6 JP2002-012607A, don yéu cau
chp bing doc quyén sang ché Nhat ban s6 JP2002-188025A, don yéu cAu cép bing doc
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quyén sang ché Nhat ban sb JP2003-026978A, va don yéu cu cip bang doc quyén sang
ché Nhat ban s6 JP2003-342503A.

Vi du v& cac chit tao mau hitu co va chit tao mau vd co bao gém chit tao mau
vang, chit tao mau do twoi, chit tao mau luc lam, chit tao mau luc, chét tao mau da cam,
chit tao mau nau, chét tao mau tim, chét tao mau den va chét tao mau tréng.

Chét tao mau vang 1a chét tao mau thé hién mau vang, va vi du v& n6 bao gém
chét tao mau monoazo nhu chit tao mau vang C.I. 1 (vang bén G va chét tuong tu), va
chét tao mau vang C.I. 74, chét tao mau diazo nhu chit tao mau vang C.I. 12 (vang
disazo va chat tuong tu), chét tao mau vang C.I. 17, chét tao mau vang C.I. 97, chét tao
mau vang C.I 3, chit tao mau vang C.I. 16, chét tao mau vang C.I. 83, chét tao mau vang
C.l. 155,va chit tao mau vang C.I. 219, chit tao mau azo trén co s& khong benzidin nhu
chét tao mau vang C.1. 180, chit tao mau dé tia azo nhu chit tao mau vang C.I. 100 (vang
do tia tartrazin va chét twong tw), chit tao mau azo ngung tu nhu chét tao mau vang C.1.
95 (vang azo ngung tu va chét twong tw), chét tao mau vang C.I. 93, chét tao mau vang
C.1. 94, chit tao mau vang C.I. 128, va chét tao mau vang C.I. 166, chét tao mau do tia co
ngudn gbc thudc nhudm axit nhu chat tao mau vang C.I. 115 (vang d6 tfa quinolin va chat
twong tu), chét tao mau do tia co ngudn gbc thubc nhudm co ban nhu chét tao mau vang
C.1. 18 (do tia thioflavin va chét tuong tu), chit tao mau antraquinon nhu chét tao mau
vang C.I. 24 (vang flavanthron va chét tuong tu), chét tao mau quinophtalon nhu chét tao
mau vang C.I. 110 (vang quinophtalon va chét tuong tu), chit tao mau isoindolin nhu
chit tao mau vang C.I. 139 (vang isoindolin va chét tuong tw), chét tao mau pyrazolon
nhu chit tao mau vang C.I. 60 (vang pyrazolon va chét tuong tw), chét tao mau axetolon
nhu chét tao mau vang C.I. 120, chét tao mau vang C.I. 154, chét tao mau vang C.1. 167,
chit tao mau vang C.I. 151, chét tao mau vang C.1. 175, chit tao mau vang C.1. 180, chét
tao mau vang C.I. 181, chit tao mau vang C.I. 185, va chét tao mau vang C.I. 194, chat
tao mau tu mubi kim loai phtrc hgp nhu chét tao mau vang C.I. 150, chit tao mau nitroso
nhu chét tao mau vang C.I. 153 (vang niken nitroso va chét tuong tu), va chéit tao mau
azomethin tr mudi kim loai phttc hop nhu chit tao mau vang CI. 117 (vang dong
azomethin va chat twong ty).

ChAt tao mau dé tuoi 1a chét tao mau thé hién mau d6 hodc do tuoi, va vi du vé
n6 bao gdbm chét tao mau trén co s¢ monoazo nhu chét tao mau do C.I. 3 (d6 toluidin va

chét tuong tu), chit tao mau B-naphtol nhur chit tao mau do C.L. 1, chét tao mau d6 C.I. 4,
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va chat tao mau dé C.I. 6, chdt tao mau disazo nhu chat tao mau d6 C.I. 38 (d6 B
pyrazolon va chét twong tu), chat tao mau dé tia azo nhu chét tao mau do C.I. 53:1 (do6 do
tia C va chét tuong tu), chit tao mau do C.I. 57:1 (Brilliant Carmine 6B va chét tuong tu),
chit tao mau doé C.I. 52:1, va chét tao mau do C.I. 48 (do tia axit B-oxynaphtoic va chét
tuong tu), chét tao mau azo ngung tu nhu chét tao mau d6 C.1. 144, chit tao mau dé C.I.
166, chét tao mau dé C.I. 220, chét tao mau do C.I. 214, chat tao mau do C.I. 221, va chét
tao mau do C.I. 242 (d6 azo ngung tu va chét trong tu), chét tao mau dé tia co ngudn gbe
thubc nhudm axit nhu chat tao mau d6 C.I. 174 (do tia Phloxine B va chét twong tu), va
chit tao mau dé C.I. 172 (dé tia erytrosin va chéit twong tu), chét tao mau dé tia co nguén
gbc thube nhudm co ban nhu chét tao mau d6 C.1. 81 (d6 tia Rhodamin 6G’ va chét tuong
tu), chidt tao mau trén co s6 antraquinon nhu chit tao mau do C.I. 177 (do
diantraquionony! va chét tuong tw), chit tao mau thioindigo nhu chét tao mau d6 C.I. 88
(d6 boocd6 Thioindigo va chit twong tw), chit tao mau perinon nhu chét tao mau do C.1L.
194 (d6 Perinon va chét twong tw), chét tao mau perylen nhu chit tao mau dé C.I. 149,
chit tao mau @6 C.I 179, chit tao mau d6 C.I. 178, chit tao mau d6 C.I. 190, chat tao
mau do C.I. 224, va chét tao mau do C.L. 123, chit tao mau quinacridon nhu chit tao mau
tim C.I. 19 (quinacridon khong duoc thé), chat tao mau do C.I. 122, chét tao mau dé C.L.
262, chét tao mau d6 C.I. 207, va chét tao mau doé C.1. 209, chit tao mau isoindolinon
nhu chit tao mau dé C.I. 180 (d6 2BLT isoindolinon va chat tuong tu), chét tao mau do
t{a alizarin nhu chit tao mau do C.I. 83 (do tia Madder va chét twong tu), chét tao mau
naphtolon nhu chét tao mau dé C.I. 171, chit tao mau dé C.I. 175, chét tao mau dé C.L
176, chit tao mau d6 C.I. 185, va chét tao mau d6 C.1. 208, chit tao mau d4 tia trén co s
naphtol AS nhu chit tao mau d6 C.1. 247, chét tao mau naphtol AS nhu chét tao mau do
Cl. 2, chét tao mau d6 C.1. 5, chét tao mau dé C.I. 21, chét tao mau dé C.1. 170, chét tao
mau do C.I. 187, chat tao mau dé C.L 256, chét tao mau dé C.L 268, va chat tao mau d6
C.I 269, va chit tao mau diketopyrolopyrol nhu chit tao mau do C.I. 254, chit tao mau
do C.I. 255, chit tao mau do C.I. 264, va chit tao mau d6 C.1. 272.

Chét tao mau lyc lam 13 chét tao mau thé hién mau xanh hodc lyc lam, va vi du
vé né bao gébm chit tao mau trén co s¢ disazo nhu chit tao mau xanh C.I. 25 (xanh
dianisidin va chét trong tw), chit tao mau phtaloxyanin nhu chit tao mau xanh C.I. 15,
chét tao mau xanh C.I. 15:1, chét tao mau xanh C.I. 15:2, chét tao mau xanh C.I. 15:3,

chit tao mau xanh C.I. 15:4, chit tao mau xanh C.I. 15:6, chit tao mau xanh C.I. 16
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(xanh phtaloxyanin va chét twong tu), chit tao mau do tia co ngudn gde thudc nhudm axit
nhu chét tao mau xanh C.I. 24 (xanh do tia Peacock va chét tuong tu), chit tao mau ¢
ngudn gbc thudc nhudm co ban nhu chét tao mau xanh C.I. 1 (xanh trong Victoria d¢ tia
BO va chét tuong tu), chit tao mau trén co s& antraquinon nhu chét tao mau xanh C.I. 60
(xanh indanthron va chit twong tu), va chit tao mau xanh kiém nhu chit tao mau xanh
C.L 18 (xanh kiém V-5:1).

Chét tao mau luc 1a chét tao mau thé hién mau luc, va vi du vé n6 bao gém chét
tao mau phtaloxyanin nhu chét tao mau luc C.I. 7 (luc phtaloxyanin), va chét tao mau luc
C.1. 36 (luc phtaloxyanin), va chét tao mau phirc chit kim loai azo nhu chét tao mau luc
Cl. 8, va chét tao mau luc C.I. 10.

Chét tao mau da cam 1a chit tao mau thé hién mau da cam, va vi du vé n6 bao
gdm chit tao mau trén co s& isoindolin nhu chit tao mau da cam C.I. 66 (da cam
isoindolin), chét tao mau trén co s¢ antraquinon nhu chit tao mau da cam C.I. 51 (da cam
diclo pyranthoron), chit tao mau B-naphtol nhu chét tao mau da cam C.L. 2, chét tao mau
da cam C.I. 3, va chét tao mau da cam C.1. 5, chét tao mau naphtol AS nhu chit tao mau
da cam C.L 4, chét tao mau da cam C.I. 22, chit tao mau da cam C.I. 24, chit tao mau da
cam C.I. 38, va chét tao mau da cam C.I. 74, chét tao mau isoindolinon nhu chét tao mau
da cam C.I. 61, chit tao mau perinon nhu chét tao mau da cam C.I. 43, chit tao mau
disazo nhu chét tao mau da cam C.I. 15 va chit tao mau da cam C.I. 16, chét tao mau
quinacridon nhu chit tao mau da cam C.I. 48, va chit tao mau da cam C.I. 49, chét tao
mau axetolon nhu chét tao mau da cam C.I. 36, chit tao mau da cam C.I. 62, chét tao
mau da cam C.I. 60, chit tao mau da cam C.1. 64, va chét tao mau da cam C.I. 72, va chét
tao mau pyrazolon nhu cht tao mau da cam C.I. 13, va chéit tao mau da cam C.I. 34.

Chét tao mau nau 1a chét tao mau thé hién mau nau, va vi du v& n6 bao gém chét
tao mau naphtolon nhu chit tao mau nau C.I. 25 va chit tao mau nau C.I. 32.

Chét tao mau tim 1a chét tao mau thé hién mau tia, va vi du vé no bao gém chét
tao mau naphtolon nhu chit tao mau tim C.I. 32, chét tao mau perylen nhu chét tao mau
tim C.I. 29, chit tao mau naphtol AS nhu chit tao mau tim C.I. 13, chit tao mau tim C.L
17, va chét tao mau tim C.I. 50, va chét tao mau dioxazin nhu chét tao mau tim C.I. 23 va
chét tao mau tim C.L. 37.

Chét tao mau den la chét tao mau thé hién mau den, va vi du vé n6 bao gém mudi

than nhu MOGUL E, den titan, chét tao mau indazin nhu va chét tao mau den C.1. 1 (den
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anilin), va chét tao mau perylen nhu chit tao mau den C.I. 31, va chét tao mau den C.L.
32.

Vi du v& chét tao mau tring bao gdm cacbonat chi co ban (2PbCO3Pb(OH)2, con
dugce goi la tréng bac), oxit kém (ZnO, con duoc goi 1a tréng kém), titan oxit (TiO2, con
duoc goi 1a tring titan), va stronti titanat (SrTiOs, con dugce goi la trdng titan stronti). Cac
hat vd co dugc st dung cho chit tao mau tréng c6 thé 14 chit don chét hodc c6 thé 1a cac
hat phirc véi céc oxit cta silic, nhom, ziriconi ho#c titan, hodc vdi cac hop chét hitu
co-kim loai va hop chét hitu co.

Trong sb chiing, do titan oxit c6 trong luong riéng thip so véi cac chét tao mau
tréng khéc va ¢o chiét suét cao, dn dinh héa hoc va vt ly, va vuot trdi vé kha ning phu
va bam dinh duédi dang chét tao mau, va ngoai ra, bén trong moi trudng axit, kiém va cac
moi truong khac, nén titan oxit thich hgp duge st dung. Chét tao mau trang khac (c6 thé
14 chét tao mau tring khong phai 1a chét tao mau tring néu trén) c6 thé duge st dung phéi
hop cung voi titan oxit.

Dé phan tan chét tao mau, vi du, céc thiét bi phan tdn nhu may nghién bi, may
nghién cét, may nghién Attritor, may nghién lin, may nghién phan lyc, may dbng nhat
hoa, may lc thuéc nhudom mau, may tron, mdy khudy, thiét bi tron HENSCHEL, may
nghién keo, may ddng nhét héa siéu Am, may nghién hat tron, may nghién phan luc loai
u6t, va thiét bi tuong tu ¢6 thé duoc thich hop st dung.

Theo sang ché, t6t hon 12 chét phéan tan s& dugc md ta dudi ddy dugc thém vao
khi phén tan chét tao mau.

Ngoai ra, khi phén tan chét tao mau, néu cin, theo céc chit tao mau khac nhau,
chét hd tro c6 thé duoc thém vao dudi dang chit hd tro phan tan. Ham luong ctia chét hd
tro phan tan trong ché phdm léng t5t hon 1a nam trong khoang tur 1 phan khdi lugng dén
50 phan khéi luong so vi 100 phin khéi lugng ctia chét tao mau.

- Mai trudong phan tin dugc st dung trong truong hop ¢ do chét tao mau dugc
phén tan trong ché phim long khong bi gi6i han déc biét va c6 thé dugc lya chon mot
cach thich hop theo muc dich. Vi du, hop chét c6 thé polyme héa véi trong lugng phan tir
thap co thé duoc st dung 1am moi trudong phan tan, hodc dung moi duge s dung lam moi
truong phan tan. Tuy nhién, do ché phdm 16ng dung dé in phun theo phuong an clia sang
ché 1a ché pham co thé polyme héa thudc loai 6 thé hoa rin bang birc xa va, vi du, ché

phim l6ng nay dugc hoa rén sau khi ché pham c6 thé polyme héa dugc phun én trén moi
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truong ghi, moi truong phén tan khong chira dung mdi 13 duoc wu tién. Didu nay 12 do
trong trudng hgp ¢ d6 dung moi con lai trong san phim da hoa rén, thi d6 bén trong dung
moi bi giam xubng hoic céc van @ lién quan dén hop chét hitu co dé bay hoi (VOC:
Volatile Organic Compound) ctia dung moi con lai. Do d6, xét v& viéc cai thién tinh thich
hop phan tan va kha nang sir dung cia ché phadm long, t6t hon 1a cac hop chit co thé
polyme héa dugc st dung lam moi trudng phan tan va tét hon 12 hop chit c6 thé polyme
hoa c6 dd nhét thip nhét dugce chon trong sd céc hop chit c6 thé polyme hoa nay.

Duong kinh hat trung binh cta chit tao mau khong bi giéi han dic bi€t va co thé
dwoc lya chon thich hop theo muc dich. Tuy nhién, do kha ning phat trién mau cai thién
b&i su giam cua duong kinh duong kinh hat, nén duong kinh hat trung binh t6t hon 14
nam trong khoang tr 0,01pum dén 0,4pum va tbt hon nira 12 tr 0,02pm dén 0,2pum. Ngoai
ra, dudng kinh hat nhé hon hodc bing 3um la duge vu tién va duong kinh hat tbi da ctia
chit tao mau dugc wu tién hon nita 1a nh6 hon hodc béng 1um. Puong kinh hat cta chét
tao mau co thé duogc diéu chinh béng cach lua chon mot cach thich hop chét tao mau,
chét phéan tan, va mdi trudng phén tan va bang cach dit cac diéu kién phan tdn va didu
kién loc thich hop. Bang cach kiém soat dudng kinh hat cta chit tao mau, ¢ thé ngan
chin su tic nghén cua dau cua voi phun va duy tri tinh 4n dinh bao quan, do trong sudt,
va d6 nhay hoa ran.

Puong kinh hat ctua chét tao mau c6 thé dugc do bang phuong phap do d biét.
Cu thé 13, viéc do nay c¢6 thé duoc thue hién bang phuong phap truyén 4nh séng sa ling
ly tAm, phuong phap truyén tia X, phuong phéap nhiéu xa va tan xa laze, va phuong phap
tan xa anh sang dong hoc.

Thude nhudm mau cé thé dugc st dung don 1é hodc & dang phéi hop cta hai
hodc nhiéu hop chit trong s6 chung.

Trong truong hop ¢ do ché pham léng dung dé in phun theo phuong an cla sang
ché chira thudc nhudm mau, ham luong cia thubc nhudm mau trong ché pham 16ng dung
dé in phun duge lya chon thich hop theo mau sic va muc dich st dung, nhung tdt hon 1a
nam trong khoang tir 0,01% khdi lugng dén 20% khéi luong so véi tdng khdi luong cia
ché phim nay.

Chét phén tén

Ché pham 1ong dung dé in phun theo phuong 4n cua sing ché co thé chira chit

phan tan. Dic biét 1a, trong trudng hop st dung chit tao mau, do chit tao mau dugc phén
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tan 6n dinh trong ché phdm, nén t6t hon 1a chira chét phan tan. Tét hon néu chét phan tan
1a chét phan tdn polyme. Thuat ngit “chét phan tan polyme” theo sing ché c6 nghia 1a
chét phan tan c6 trong luong phan tir trung binh trong luong 16n hon hodc bang 1000.

Vi du v& chit phan tan polyme bao gobm DISPERBYK-101, DISPERBYK-102,
DISPERBYK-103, DISPERBYK-106,  DISPERBYK-111, DISPERBYK-161,
DISPERBYK-162,  DISPERBYK-163,  DISPERBYK-164, DISPERBYK-166,
DISPERBYK-167,  DISPERBYK-168,  DISPERBYK-170, = DISPERBYK-I 71,
DISPERBYK-174, va DISPERBYK-182 (san xuat béi BYK Chemie GmbH));
EFKA4010, EFKA4046, EFKA4080, EFKA5010, EFKAS5207, EFKA5244, EFKA6745,
EFKA6750, EFKA7414, EFKA745, EFKA7462, EFKA7500, EFKA7570, EFKA7575,
EFKA7580, va EFKA7701 (san xuét boi EFKA Additives Co., Ltd.); DISPERSE AID 6,
DISPERSE AID 8, DISPERSE AID 15, va DISPERSE AID 9100 (san xuét béi San
Nopco Co., Ltd.); cac chét phan tin SOLSPERSE khac nhu SOLSPERSE 3000, 5000,
9000, 12000, 13240, 13940, 17000, 22000, 24000, 26000, 28000, 32000, 36000, 39000,
41000, va 71000 (san xuét boi Noveon, Inc.); ADEKA PLURONIC L31, F38, 142, 144,
161, L64, F68, L72, P95, F77, P84, F87, P94, L101, P103, F108, L121, va P-123 (san
xuAt bdi ADEKA Ltd.), IONETTO S-20 (san xuét bi Sanyo Chemical Industries, Ltd.);
DISPARLON KS-860, 873SN, va 874 (chét phan tan polyme), #2150 (axit carboxylic
béo da hoa tri), va #7004 (loai polyete este) (san xuét béi Kusumoto Kasei Co., Ltd.).

Chat phén tan ¢6 thé duoc sir dung don 1¢ hodc & dang phoi hop ciia hai hoge
nhiéu hop chét trong s6 chung.

Ham lugng cua chét phan tén trong ché pham 1ong theo phuong 4n cia sang ché
duoc lua chon thich hgp theo muc dich st dung va tét hon 14 ndm trong khoang tir 0,05%
khdi lwong dén 10% khdi luong so véi téng khdi lugng cua ché pham 1ong.

Céc thanh phan khac

Ngoai cac thanh phan néu trén, néu cin, céc chat phu gia da biét nhu chit we ché
polyme hoa, chét hip thu tia t ngoal, chét chdng oxy hoa, chét chéng phai mau, chét xtr
ly bé mit, chit 1am déu, chat lam mo, sap, chét chéng tao bot, chét diéu chinh do pH,
chét truyén dién tich, chit khr trung, chét bao quan, chét khir mui, chét kiém soat dién
tich, chét thAm udt, chét chéng che pht, huong thom, va dAn xuét tao mau co thé duoc
thém dudi dang thanh phan tlry ¥ vao ché phim long dung dé in phun theo phuong an cta

sang ché.
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T quan diém cai thién kha nang bao quan va ngan chan su tdc nghén dau in
phun, tt hon 14, ché phdm 1éng dung dé in phun theo phuong 4n cia sdng ché chua chit
trc ché polyme hoa.

Téthonlé,hanluqngcﬁachétﬁcchépobqnehéanénlUongkhoénguk200ppn1
dén 20000ppm so voi tdng khdi lugng cta ché phdm nay.

Vi du v& chit trc ché polyme hoa bao gbm chat trc ché polyme hoa trén co sé
nitroso, chét trc ché polyme hoa trén co s6 amin khong tu do, hydroquinon, benzoquinon,
p-metoxy phenol, TEMPO, TEMPOL, va CUPERON Al

Tinh chit vat Iy ctia ché pham 16ng dung dé in phun

Tét hon 13, 6 nhét cia ché pham 16ng dung dé in phun theo phuong an clia sing
ché & 25°C nam trong khoang tir 1mPa-gidy dén 40mPa-gidy, va &t hon nita 1a tur
3mPa-gidy dén 30mPa-giay.

Ngoai ra, t5t hon 13 d0 nh6t & nhiét do tai thoi diém in phun (t6t hon 1a tir 25°C
dén 80°C, t6t hon nita 1a tr 25°C dén 50°C) nim trong khoang tir ImPa-gidy dén
30mPa-gidy va t6t hon nita 1a tir 3mPa-gidy dén 25mPa-gidy. Tét hon 13, ché phdm 16ng
dung dé in phun c6 thé dugc st dung theo sang ché c6 ty 1é thanh phan duoc diéu chinh
thich hop @& do nhét duge thiét 1ap trong cac khoang néu trén. C6 thé e ché su loang
mau khi giot 16ng cua ché pham 16ng roi xudng.

Phuong phap do do nhdt khong bi gioi han dac biét; tuy nhién, cac vi du duoc uu
tién bao gdbm phuong phap st dung nhét ké model RES0 san xuét béi Toki Sangyo Co.,
Ltd. Nhét ké loai model RE80 1a nhét ké dang dia phing va c6 roto hinh nén twong Gmg
v6i loai E, va tot hon 1a phép do duge thuc hién & tbc d6 quay bang 10 vong/phut bing
cach str dung réto c6 ma s6 1. O day, t6t hon 1a phép do dugc thyc hién bang cach thay
dbi tbc do quay dén 5 vong/phut, 2,5 vong/phit, 1 vong/phut, 0,5 vong/phut va tuong tu
néu can déi v6i ché pham c6 d nhdt cao 1a cao hon 60mPa-gidy.

Ngoai ra, t&t hon 1a strc cang bé mat cla ché phim long dung dé in phun theo
phuong 4n cua sang ché & 25°C 1a 16n hon hodc bing 18mN/m va nhé hon hodc bang
50mN/m, va t6t hon nita 1a 16n hon hozc bang 20mN/m va nho hon hodc bing 40mN/m
xét vé tinh thich hop cua viéc phun giot chét 16ng béi qué trinh in phun.

Ngoai ra, strc cdng bé mit ctia ché pham 16ng dung dé in phun theo phuong an
cta sang ché 1a gid tri dugc do ¢ nhiét dd chit léng bang 25°C bing phwong phép
Wilhelmy bang céach st dung dung cu do strc cang bé mit thudng duoc st dung (vi du,

-20-



37178

dung cu do stic cang bé& mit CBVP-Z, san xuét boi Kyowa Interface Science Co., Ltd.,
hodc dung cu tuong tu).

Phuong phap ghi in phun

Phuong phap ghi in phun theo phuwong an cua sang ché bao gbm budc phun ché
pham long dung dé in phun theo phuong 4n cta sang ché dén vat lidéu nén bang dau ghi in
phun.

Vit liéu nén tét hon 13 vat liéu nén c6 hinh dang 16m-15i & it nhét mot phan cua
bé mat va tét hon nita 1a da xét vé viéc str dung thém nita cac tac dung cla cua ché phim
16ng dung dé in phun theo phuong 4n clia sang ché.

O budce phun, ché phém long c6 thé duoc phun truc tiép dén vat liéu nén hoic 16p
nhu 16p trang tri co thé dugc cung cip cho vat liu nén va ché pham léng c6 thé duoc
phun dén 16p nay.

Diéu kién phun trong qua trinh in phun va lugng phun ¢ budc phun khong bi gidi
han dac biét va co thé duoc chon thich hop theo ché phém va c4c tinh chit vat ly cua ché
phém 10ng s& dugc st dung, vat liéu nén, va yéu td tuong tu.

Ngoai ra, vat liéu dugc in theo phuong 4n cla sang ché 12 vat liéu dugc in ¢6 sén
phim hoa rin thu dugc bang cach hoa ran ché pham 1éng ding dé in phun theo phuong
an cua sang ché, va tét hon 1a vat liéu duge in ma trén dé budc ghi duge thuce hién bé‘mg
phuong phép ghi in phun theo phuong én cua sang ché.

Trong phuwong phap ghi in phun theo phuong an cta sang ché, thiét bi ghi in phun
s& duoc mo ta chi tiét dudi dy c6 thé dugc str dung.

Thiét bi ghi in phun c6 thé duoc st dung trong phuong phap ghi in phun theo
phuong 4n ciia séng ché khong bi gidi han dic biét va, thiét bi ghi in phun da biét c6 kha
nang dat dugc dd phan giai mong muén c6 thé duge lva chon va st dung tuly y. Nghia 1a,
thiét bi ghi in phun bét ky ¢6 thé phun ché pham long dén vat liéu nén trong phuong phap
ghi in phun theo phuong 4n cta sang ché mién 1a thiét bi ghi in phun 1a thiét bi ghi in
phun da biét, ké ca céc san pham c6 sin trén thi truong.

Vi du vé thiét bi ghi in phun theo phuong an clia sang ché bao gdm céc thiét bi
bao g@)m hé théng cung cép muc, bd cam bién nhiét do va nguén blrc xa hoat tinh.

Heé théng cung cip muc, vi dy, dugc tao ra boi hop ngudn chira ché pham long
theo phuong 4n cua sang ché, dng cung cép, hop cung cép muc ngay trudce dau in phun,

bo loc, va dau in phun loai 4p dién. Dau in phun loai 4p dién c6 thé thuc hién viéc day dé
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cho phép phun ra céac chdm nhidu ¢, tdt hon 14, ndm trong khoang tir 1pl (pl: picoliter
(mdt phin ngan ty cua mot lit)) dén 100pl, va t6t hon nita 12 tir 8pl dén 30pl, tot hon 1a &
d6 phan giai ndm trong khoang tir 320 x 320dpi dén 4000 x 4000dpi, tdt hon nita 1a tir
400 x 400dpi dén 1600 x 1600dpi, va tham chi tot hon nfra 1a 720 x 720dpi. Thudt ngit
dpi (dot per inch) dugc str dung theo sang ché 1a s6 chdm trén mdi 2,54cm.

Nhu d3 mb ta & trén, déi voi ché pham 16ng theo phuong an clia sang ché, do tét
hon 1a ché phim 16ng in phun ndy duge dit & nhiét do khong doi, tot hon 1a didu do co
nghia dé lam 4n dinh nhiét do cta ché pham 16ng dugc cung clp trong thiét bi ghi in
phun. Toan bo hé théng 6ng din va cac by phén tir hop muc (hdp trung gian, trong trudng
hop & d6 ¢ hop trung gian) dén bé mit phét tén cua dau phun trd thanh cac dich dudi
dang céc vi tri c6 nhiét do khong dbi. Nghia 13, viéc cach ly va gia nhiét c6 thé duoc thuc
hién tr hdp cung cép muc dén phén dau in phun.

Phuong phép kiém soat nhiét @6 khong bi gidi han cu thé; tuy nhién, vi duy, 1t
hon 13 cung cép nhidu b phan cam bién nhiét do & cac vi tri tai m&i 6ng va thue hién
viéc kiém soat gia nhiét theo tbc do dong chay cia ché phdm 16ng va nhiét do mdi truong.
Céc bd cam bién nhiét do co thé dugc 1ap dit & vung 1an cin ctia hop cung cAp muc va
cac voi phun cua dau in phun. Ngoai ra, t5t hon 14 bo phan dau can dugc gia nhiét duge
ngan hodc cach nhiét sao cho phan than chinh cua thiét bi khong bi anh hudng boi nhigt
d6 tir khong khi bén ngoai. D& rat ngén thoi gian khéi dong mdy in cln thiét dé gia nhiét,
hodc dé giam mirc tdn that nang luong nhiét, tot hon 13 tao ra su cach ly voi cac vi tri
khac va dé 1am giam nhiét dung cua toan bd khéi don vi gia nhiét.

Ngoai ra, tot hon 1a gitt nhiét do cua ché pham 1éng trong qué trinh phun cang
khong ddi cang t6t. Tdt hon 13, khoang kiém soat ctia nhiét do cua ché phdm 1éng trong
qu trinh phun duoc dit bang + 5°C nhiét do da dat, t6t hon nita 1a £ 2°C, va tham chi tbt
hon nita 1a + 1°C la thich hop.

Ngoai ra, tot hon la phuong phap ghi in phun theo phuong an cla sang ché con
bao gdm budc sdy kho ché phim long dung dé in phun trén vat liéu nén bang céch st
dung nhiét; va budc hoa ran ché phim léng dung dé in phun bang cach chiéu xa ché
phdm 1ong dung dé in phun bang birc xa hoat tinh.

Trong phuong phap ghi in phun theo phuong an cua sang ché, ché phdm 16ng co6
thé duoc sdy kho bang khong khi hodc co thé duogc sdy kho bang cach sir dung nhiét,

nhung tot hon 1a sdy kho bang cdch st dung nhiét.
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Nhiét do sdy kho & budc sdy kho khong bi gidi han ddc biét va co thé dugc dat
thich hop theo diém sbi cua dung mdi hitu co trong ché pham 16ng. Tét hon 13, nhiét do
clia vat lidu nén 16n hon hogc bing 30°C va nhé hon hodc bang 90°C va t&t hon nira 1a
160 hon hoic bing 50°C va nhé hon hogc bang 80°C.

Tiép theo, viéc chiéu xa bang birc xa hoat tinh s& dwgc md ta.

Ché phém long da séy kho trén vat liéu nén dugc hoa rén béng cach duoc chiéu
xa bang btrc xa hoat tinh. Piéu nay la do chit khoi mao polyme hoa duge chira trong ché
pham l6ng theo phuong &n clia sang ché tao ra loai héa hoc khoi mao polyme hoa, nhu
céc gbe bang cach phan hiy do chiéu xa bang birc xa hoat tinh, va phan mg polyme hoa
ctia hop chét ¢6 thé polyme hoa dugc bit dAu va thuc ddy nho tdc dung cua loai héa hoc
khoi mao. O thdi diém nay, trong trudng hop & do chit 1am nhay c6 mat cing véi chét
khoi mao polyme hoéa trong ché pham 1éng, chat lam nhay trong hé nay hép thu birc xa
hoat tinh va di vao trang thai bi kich thich, sy phén huy cua chit khoi méao polyme hoa
duoc thuc ddy bang cach tiép xtc voi chét lam nhay, va c6 thé dat dugc phan ang hoa rin
v61 d6 nhay cao hon.

O day, birc xa hoat tinh duoc st dung c6 thé 1a tia o, tia y, chum dién tu, tia X, tia
ttr ngoai (UV), anh sang nhin thiy hodc 4nh sang hdng ngoai. Budc song cuc dai cta bire
xa hoat tinh con phy thudc vao céac dac tinh hép thu cua chit 1am nhay. Tuy nhién, tbt hon
14 bude séng cuc dai nam trong khoang tir 200nm dén 600nm, t6t hon nita 1a tr 300nm
dén 450nm. va tham chi &t hon nira 1a tir 320nm dén 420nm, va ddc biét t5t hon 1a tia
ning lugng hoat tinh 1a tia tir ngoai v&i budce soéng cuc dai nim trong khoang tir 340nm
dén 400nm.

Ngoai ra, hé khoi mao polyme hoa cta ché pham 16ng theo phuong an cla sang
ché c6 do nhay di ngay ca vdi tia nang luong hoat tinh c6 nang sudt thap. Do do, t6t hon
la qua trinh hoa ran duoc thuc hién thich hop véi do chiéu sang bé mit tiép xtc nim
trong khoang tir 10mW/cm? dén 4000mW/cm?, va t&t hon nita 1a tr 20mW/cm? dén
2500mW/cm?.

Pé lam nguén birc xa hoat tinh, dén thiy ngén, laze trang thai khi hoac rin, hoic
nguén tuong tu dugc st dung chu yéu, va dén halogen kim loai duoc biét dén rong rai.
Tuy nhién, hi€n nay, didn bién hién tai theo hudéng khong st dung thity ngén dugc mong
mudn manh mé tir quan diém bao vé moi trudng, va thay thé bang cac thiét bi phat xa dnh

sang tir ngoai ban dan trén co s6 GaN la cyc ky ¢6 hiéu qua vé mat cong nghiép va moi
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truong. Ngoai ra, didt phat quang (LED: Light Emitting Diode) (UV-LED) va di6t laze
(LD: Laser Diode) (UV-LD) ¢6 kich thuéc nho va gid thanh thap, va co6 tudi tho dai va
hiéu suét cao, va dugc mong doi 1a ngudn 4nh sang in phun loai hoa ran nhd 4nh séng.

Ngoai ra, co thé st dung cac didt phat quang (LED) va diot laze (LD) lam ngudn
birc xa hoat tinh. Cu thé 13, trong trudng hop ¢ do cAn dén ngudn tir ngoai, LED tir ngoai
va LD tr ngoai co thé dwoc st dung. Vi du, Nichia Corporation da dua ra thi truong LED
tlr ngoai ¢6 budce song voi phd phat xa chinh nam trong khoang tir 365nm dén 420nm.
Ngoai ra, trong trudng hop ¢ do can dén budc song tham chi ngin hon, ban mo ta cla
don yéu ciu cép bang doc quyén séng ché Mg s6 US6084250A boc 16 LED c6 kha néng
phét ra birc xa hoat tinh ndm trong khoang tir 300nm dén 370nm. Ngoai ra, cac LED khdc
cling san c6 va co thé phat ra bic xa c6 cac dai tia tir ngoai khac. Theo sang ché,
UV-LED la ngué)n tia nang lugng hoat tinh dugc wu tién déc biét, va dac biét dugc uvu
tién 14 UV-LED ¢6 budc song cuc dai nam trong khoéang tir 340nm dén 400nm.

Ngoai ra, t6t hon 13 do chiéu sang cuc dai trén moi trudong ghi cua LED nam
trong khoang tr 10mW/cm? dén 2000mW/cm?, t6t hon nfta 1a tir 20mW/cm? dén
1000mW/cm?, va dic biét tot hon 1a tir 50mW/ecm? dén 800mW/cm?.

Tét hon 13, ché phdm long dung dé in phun theo phuong 4n ctia séng ché duoc
chiéu xa thich hop béng birc xa hoat tinh trong khoang thoi gian tir 0,01 gidy dén 120
oidy va tot hon nita 12 0,1 gidy dén 90 giay.

Cac diéu kién chiéu xa ctia bic xa hoat tinh va phuong phap chiéu xa co ban
duoc boc 10 trong don yéu cau cdp biang doc quyén séng ché Nhat Ban sb
JP1985-132767A (JP-S60-132767A).

Ngoai ra, qué trinh hoa ran ¢ thé duoc hoan thanh bang céach st dung ngudn 4nh
sang khic ma khong duge kich thich. Cong bd don quéc té s6 W099/054415A dé cap
dén phuong phap chiéu xa, phuong phap sir dung s¢i quang, va phuong phép hudng
ngudn anh sang chudn muc vao bé mit guong, dugc lap dat trén mat bén clia bd phan dau,
dé chiéu xa vung dugc ghi bing anh sang UV. Cac phuong phap hoa rén néu trén co thé
duoc 4p dung cho phuong phéap ghi in phun theo phuong an cua sang ché.

Trong sb ching, tdt hon 1a phwong phép ghi in phun bao gdm budc chuén bi vat
lieu nén co 16p trang tri da dugc tao ra trén do, bude phun ché pham léng dung dé in
phun theo phuong an ctla sang ché khong chtra thudc nhuém mau dén 16p trang tri nay

bang dau ghi in phun, budc sdy kho ché pham 1éng dung dé in phun trén 16p trang tri nay
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bing cach st dung nhiét, va budc hoa tdn ché phim léng dung dé in phun bing cach
chiéu xa ché pham léng dung dé in phun bang tia tit ngoai, trong d6 vt ligu nén c6 16p
trang tri d3 duoc tao ra trén do c6 hinh dang 16m-16i & it nhat mot phén ctia bé mit duogc
str dung 1am phuong phap ghi in phun theo phuong 4n cia sang ché.

Lép trang tri nay co thé duoc tao ra bang cich st dung ché phdm léng theo
phuong 4n cua sang ché dudi dang ché phidm muyc nhu¢m mau hodc c6 thé duoc tao ra
bang céach st dung ché phdm muc da biét.

Trong sb chung, phuong én trong d6 ca 16p trang tri 14n 16p pht tao ra trén 16p
trang tri nay dugc tao ra bang ché phdm 16ng dung dé in phun theo phuong 4n cua sdng
ché 1a duoc wu tién. Phuong 4n néu trén 1a dac biét duge uvu tién dbi véi 16p trang tri va
16p pha tao ra trén vat liéu nén c6 hinh dang 16m-16i & it nhat mot phin ciia bé mit clia
no.

Bing céch tao ra 16p phu trén 16p trang tri nay khi st dung ché phdm 16ng theo
phuong 4n cua sang ché, ngay ca trong trudong hop ¢ d6 ché phidm muc da biét dugc sir
dung, do bén mai mon, kha ning udn cong, va tinh tro hoa hoc 1a vuot troi.

Ngoai ra, 1a phuong phap ghi in phun theo phuong an cua sang ché, phuong phap
ghi in phun bao gdm bude phun ché pham 1éng dung dé in phun chura thudc nhudm mau
theo phuong 4n cua sang ché dén vat liéu nén biang dau ghi in phun, budc sdy kho ché
phém l6ng dung dé in phun trén vat li¢u nén bang cach st dung nhiét, budc hoa ran ché
phim léng dung dé in phun bang cach chiéu xa ché phim léng dung dé in phun bing tia
t&r ngoai dé tao ra 16p trang tri, budc phun ché phim 16ng dung dé in phun theo phuong
4n ctia sang ché khong chira thudc nhudm mau dén 16p trang tri nay béng dau ghi in phun,
buge sdy kho ché phim 16ng dung dé in phun trén 16p trang tri nay bang cach st dung
nhiét, va buge hoa ran ché pham 16ng dung d& in phun bang cach chiéu xa ché pham léng
dung dé in phun bing tia tir ngoai la dugc wu tién, va phuong phap ghi in phun trong do
vat liéu nén c6 hinh dang 16m-1di & it nhat mot phén ctia bé mit cua nd 1a dugc vu tién
hon nira.

V& vat liéu nén, khong chi vat liéu nén ¢6 hinh dang 16m-10i & it nhit mot phan
ctia bé mit ctia da néu trén hodc twong tu, ma con la gidy nhu gidy khong phu va gidy
pht thong thuong, cdc vat liéu nhya hép thu nano khéc dugc st dung cho cai goi la mang
nhua va mang bao goi mém tao ra bang cach dtc vat liéu nhya thanh dang mang ciing ¢6

thé duoc st dung.
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Vi du vé cdc mang chét déo khac nhau bao gdbm mang polyetylen terephtalat
(PET: polyethylene terephthalate), mang polystyren dinh huéng theo hai truc (OPS:
oriented polystyrene), mang polypropylene dinh hudng theo hai truc (OPP: oriented
polypropylene), mang nilon dinh huéng theo hai truc (ONy: oriented nylon), mang
polyvinyl clorua (PVC: polyvinyl chloride), mang polyetylen (PE: polyethylene), va
mang xenluloza triaxetat (TAC: triacetate).

Ngoai ra, vi du vé cac chat déo c6 thé duogc st dung lam vt liéu nén bao g61n
polycacbonat, —nhua  acrylic,  copolyme acrylonitril-butadien-styren ~ (ABS:
acrylonitrile-butadiene-styrene), polyaxetal, ruou polyvinyl (PVA: polyvinyl alcohol) va

cao su. Ngoai ra, kim loai va thiy tinh ¢6 thé duoc s dung lam mdi truong ghi.

Vi du thue hién sang ché

Sau day, sang ché s& duoc mo ta cu thé hon nita dya trén cac vi du, nhung séng
ché khong bi gi6i han & cac vi du nay. O ddy, trr khi dugc quy dinh theo cach khic,
“phan” va “%” déu duya trén khoi luong.

L2/L1 & vt liéu nén

L2/L1 & vét lidu nén duoc do bing céch sir dung kinh hién vi laze phén tich hinh
dang (VK-X250/260, san xuét boi Keyence Corporation).

Sau ddy, cac chi tiét vé& cac thanh phan khac nhau duge st dung trong cdc vi du
va vi du so sanh duogc thé hién.

. Chét tao mau lyc lam (PB15:4, chit tao mau xanh C.I. 15:4, HELIOGEN BLUE
D 7110 F, san xuét bai BASF SE)

. Chét tao mau d6 tuoi (quinacridon hén tap, CINQUASIA MAGENTA L 4540,
san xuét boi BASF SE)

. Chét tao mau vang (PY155, chit tao mau vang C.I. 155, INK JET YELLOW
4GC, san xuat boi Clarinat)

. Chét tao mau den (muéi than, MOGUL E, san xuét boi CABOT)

. ChAt phan tan (Sol32000, SOLSPERSE 32000, san xudt bdi The Lubrizol
Corporation)

Chi tiét vé cac dung mdi hitu co dugc st dung trong cac vi du va vi du so sanh

duoc thé hién trong bang 1.
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Béang 1
, Diém soi ,
Tén hop chat Nha san xuét
°C)
3-Metoxybutyl axetat 172 Tokyo Chemical Industry Co., Ltd.
Trietylen glycol monobutyl
278 Tokyo Chemical Industry Co., Ltd.
ete (TEGMBE)
Dietylen glycol dimetyl ete
wien g Rl 188 Tokyo Chemical Industry Co., Ltd.
(DEGDEE)

Chi tiét v& cac oligome uretan (met)acrylat (cac oligome) dugc sur dung trong cac

vi du va vi du so sanh duogc thé hién trong bang 2.

Bang 2
Tén thuong mai Nha san xut S nhom chirc Mw
CN9001 Sartomer Company Inc. Hai nhém chure 3250
SHIKO The Nippon Synthetic
Sau nhom chue 1400
UV-7600B Chemical Industry Co., Ltd.
SHIKO The Nippon Synthetic
Hai nhém chure 5000
UV-3310B Chemical Industry Co., Ltd.
SHIKO The Nippon Synthetic
Ba nhom chirc 2400
UV-7550B Chemical Industry Co., Ltd.

Chi tiét vé& cac copolyme vinyl clorua-vinyl axetat dugc st dung trong cac vi du

va vi du so sanh dugc thé hién trong bang 3.

Béang 3
Conolvme vinvl Vinyl clorua Vinyl axetat ,
POy Y (% khéi (% khéi | Mw Nha san xuét
clorua-vinyl axetat
lugng) lugng)
vinnol H14/36 85,6 14,4 16000 | Wacker Chemie AG
vinnol H11/59 90,5 9,5 43000 | Wacker Chemie AG

. Chét trc ché polyme héa (UV 22, Irgastab (nhan hi¢u da dang ky) UV-22,
poly[oxy(metyl-1,2-etandiyl)]-o, 0,0~ 1 .2,3-propantriyltris[-[(1-ox0-2-propen-1-yl)oxy]
-2,6-bis(1,1-dimetyletyl)—4-(phenylenmetylen)xyclohexa—Z,5-dien-1-0n], san xuit bai
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BASF SE)

. Chét uc ché polyme hoa (UV 12, chét (rc ché polyme hoa trén co s nitroso,
mudi nhdm tirs(N-nitroso-N-phenylhydroxylamin), FLORSTAB UV12, san xuit boi
Kromachem Co., Ltd.)

. Chét khoi mao quang polyme hoa (Irg819,
bis(2,4,6-trimetylbenzoy!l)phenylphosphin oxit, IRGACURE (nhén hiéu d4 dang ky) 819,
san xuét boi BASF SE)

. Chét khoi mao quang polyme hoa (Irg29359,
1-[4-(2-hydroxyetoxy)phenyl]-2-hydroxy-2-metyl-1-propan- 1-on, IRGACURE (nhéan
hiéu da dang ky) 2959, san xuit boi BASF SE)

. Monome (PEA, 2-phenoxyetyl acrylat, SR339C, san xudt boi Sartomer
Company Inc.)
| . KP109 (dung dich 50%) (dung dich propylen glycol monometyl ete 50% khoi
luong cia hop chét siloxan duoc cai bién boi polyete, san xuét boi Shin-Etsu Chemical
Co., Ltd., Mw 12000, ham luvgng cia chu tric siloxan: 29% khoi lugng)

. KP368 (hop chit siloxan duoc cai bién béi polyete, san xuat bi Shin-Etsu
Chemical Co., Ltd., Mw 7000, ham lugng cua chu trac siloxan: 16n hon hodc béng 90%
khéi luong)

. KP306 (hop chit siloxan dugc ci bién boi polyete, san xudt boi Shin-Etsu
Chemical Co., Ltd., Mw 12000, ham luong cua cu triic siloxan: 25% khdi lugng)

. KP341 (hop chét siloxan dugc cai bién béi polyete, san xudt boi Shin-Etsu
Chemical Co., Ltd., Mw 11000, ham lugng cua chu trac siloxan: 15% khéi lugng)

. KF-96H-10,000 CS (hop chét siloxan duoc cai bién boi polyete, san xuat boi
Shin-Etsu Chemical Co., Ltd., Mw 70000, ham luong cua chu trac siloxan: 16n hon hodc
bang 20% khéi lugng)

. KF-961-30,000 CS (hop chét siloxan dugc cai bién béi polyete, san xuat boi
Shin-Etsu Chemical Co., Ltd., Mw 90000, ham luong cua chu trac siloxan: 16n hon hodc
bing 20% khdi luong)

. KF-96H-100,000 CS (hop chit siloxan dugc cai bién bsi polyete, san xudt boi
Shin-Etsu Chemical Co., Ltd., Mw 100000, ham luong cua chu trac siloxan: 16n hon
hodc bing 20% khéi lugng)

. BYK-UV 3500 (polydimetylsiloxan dugc cai bién béi polyete, san xult béi
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BYK Chemie GmbH, Mw 3500, ham lugng cua chu truc siloxan: 16n hon hoac béng 30%
khéi lwong)

. BYK 331 (polydimetylsiloxan céi bién béi polyete, san xuét boi BYK Chemie
GmbH, Mw 2500, ham lugng cua cAu tric siloxan: 10% khdi lwong)

. Efka SL 3210 (hop chét siloxan duoc cai bién béi polyete, san xuét boi Efka
Chemicals, Mw 1500, ham luong cua chu trac siloxan: 9% khoi luong)

. KP105 (dung dich 30%) (dung dich propylen glycol monometyl ete 30% khéi
luong cua hop chét siloxan cai bién bdi polyol, san xuat boi Shin-Etsu Chemical Co.,
Ltd.)

. MEGAFACE RS-72-K (dung dich 40%) (dung dich metyl isobutyl keton 40%
khdi luong cta chit hoat dong bé& mit trén co s¢ flo, san xuit boi DIC Corporation)

Céc vi du tir 1 dén 29 va vi du so sanh tir 1 dén 11

Didu ché thé phan tan cta chét tao mau

Céc ché pham khong phai 1a chét tao mau thé hién trong bang 4 dugc tron va
khudy (tir 10 dén 15 phit, tir 2000 dén 3000 vong/phit/phiit) bang thiét bi tron san xuat
b&i SILVERSON Co., Ltd. dé thu dwoc chat 16ng khong mau ddng nhat (dung dich lodng
ctia chat phan tan). Cac chét tao mau duoc bd sung vao chét 16ng khong mau nay (dung
dich lodng ctia chét phan tan), va khudy tiép bang thiét bi tron (tir 10 dén 20 phit, tir 2000
dén 3000 vong/phiit/phtt) dé thu duge 500 phén chét 1ong phan tin ban diu ddng nhat.
Sau d6, qua trinh phan tan dwge thuc hién béng cach sir dung thiét bi nghién hat tudn
hoan (SL-012C1) san xuét boi EIGER Corp. Qua trinh phan tan nay dugc thyc hién trong
cac diéu kién phén tan trong d6 200 phé‘m hat ziricon oxit c6 duong kinh 0,65mm dugc st
dung, va tdc do vanh ria dugc dat ¢ 15m/gidy. Thoi gian phéan tan dugc dat ndm trong

khoang tir 1 dén 6 gio.

Bang 4

Hon hop nghién | Hon hop qghién co | Honhop nghién | Hon hop nghién
co ban ctia chit | ban ca chit tao mau | co ban ctachat | co ban cua chét

tao mau luc lam do tuoi tao mau vang tao mau den

Chét tao PB15:4 Quinacridon hdn tap PY155 Muoi cacbon
mau 30% khéi luong |  30% khéi luong | 30% khéi lugng | 30% khdi luong

Chét phan So132000 So132000 S0132000 So132000

tan 10% khéi lwong 15% khéi lugng | 10% khdi lugng | 10% khoi luong
DEGDEE | 60% khéi lugng | 55% khéi lugng | 60% khéi luong | 60% khi lugng
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Diéu ché ché phdm léng nhudm mau

Ché phim thé hién trong bang 5 dugc tron va khudy bang cach st dung thiét bi
{ron san xuét boi SILVERSON Machines, Inc. (tir 10 dén 15 phit, tir 2000 dén 3000 vong
quay/phut) dé diéu ché ché phim long nhudm mau ddng nhit. Ché phdm nay dugc st

dung lam ché pham 16ng nhu¢m mau cho kiéu 2 m6 ta dudi day.

Bang 5
Ché phim 1éng nhudm mau Cl | Ml | Y1 | KI
Dung mdi hitu co 3-metoxybutyl axetat 79,9 | 74,7 | 75,9 | 78,4
Oligome CN9001 7 7 7 7
Nhuya vinnol H14/36 3 3 3 3
Chét trc ché polyme héa Uv22 1 1 1 1
Chét khoi mao quang Irg819 2 2 2 2
polyme hoa [rg2959 1 1 1 1
Chat hoat dong bé mit BYK 331 01 | 01 | 01 | 0,1
Hon hop nghién co ban cua chét tao mau luc lam 6 - - -
Hon hop nghién co ban cia chat tao mau do tuoi . 11,2 - -
Hon hop nghién co ban cla chét tao mau vang - - 10 -
Hdn hop nghién co ban cta chét tao mau den - - - 7,5

Diéu ché ché pham léng dung dé in phun

M>3i hop chét va chét twong tu dugc tron véi thanh phan trong mdi bang tir 6 dén
9 thé hién dudi day va khudy (tir 10 dén 15 phut, tir 2000 dén 3000 vong/phut/phut), bang
thiét bi tron san xut boi SILVERSON Co., Ltd., dé thu duoc ché phdm léng dong nhét
dung dé in phun.

Phuong phap ghi in phun

Bo séy nong béng cao su (SR100, san xuét boi ThreeHigh Co., Ltd.) va thiét bi
chiéu xa tir ngoai (UV) (Vzero, san xuét boi Integration Technology) dugc gin vao thiét
bi in phun (KEGON) san xuét bai Afit Corporation. Piu ra cia bd sy néng bang cao su
duoc dit sao cho nhiét d¢ cta vat li€u nén co6 thé dugce ting 1én dén khoang 60°C. Ngoai
ra, thoi diém tir khi phun muc in dén khi phoi sang UV tuong Gng véi thoi gian sdy kho
clia giot chit 1ong va tdc do di chuyén (Sm/phit dén 25m/phut) va viée dinh thoi gian

dong hodc mé ctra chin UV dugc diéu chinh sao cho thoi gian nay dugc dat dén 10 giay.
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Qua4 trinh in dugc thyc hién véi cAu hinh gém hai mAu. Mdi cdu hinh 14 nhu dugc
thé hién dudi day.

Kiéu in 1 (mot 16p)

Bing cach phun ché phdm 16ng nhudm mau tir dau in phun da duoc gia nhiét dén
35°C, qud trinh in dugc thyc hién trén vét liéu nén (trir khi dugc quy dinh theo cach khac,
da PVC (ARES YP606, san xudt béi YAMAPLAS CO., LTD., da tong hop polyvinyl
clorua, L2/L1 = 1,33) duge st dung). O thoi diém nay, mat do anh dwoc ddt dén 1200dpi
x 600dpi va lugng cua ché pham 16ng nhudm mau duoc phun (tbng lwong cla tat ca cac
chAt nhuom) dén vat lidu nén duoc dit dén gia tri 20g/m?.

Sau khi in, nhiét do duogc tang dén 60°C (nhiét do vat liéu nén) bang bd séy nong
bing cao su. Thoi gian sdy kho dugc dat dén 60 giay.

Sau khi sdy kho, viéc phoi sang duoc thuc hién v6i lugng chiéu xa bing
3000mJ/cm? bang thiét bi phoi sang UV dé tao ra 16p trang tri.

Kiéu in 2

Bing cach phun ché phdm 16ng nhudm mau tir dau in phun da dugc gia nhiét dén
35°C, qué trinh in dugc thuc hién trén vét liéu nén (trir khi dugc quy dinh theo cach khac,
da PVC (ARES YP606, san xuit bdi YAMAPLAS CO., LTD., da tong hop polyvinyl
clorua, L2/L1 = 1,33) dugc st dung). ( thoi diém nay, mat do anh dugc dat dén 1200dpi
x 600dpi va lugng cua ché pham 16ng nhuém mau dugc phun (tbng luong cla tat ca cac
chit nhuom) dén vat liéu nén dugc dat dén gia tri 20g/m>.

Sau khi in, nhiét do duoc ting dén 60°C (nhiét do vat liéu nén) bing bo sdy nong
bang cao su. Thoi gian sdy kho duoc dit dén 60 giay.

Sau khi séy kho, viéc phoi sang dugce thuc hién véi luong chiéu xa bang
3000mJ/cm? bang thiét bi phoi sdng UV dé tao ra 16p trang tri.

Ché pham long trong sudt duge phun tur déu in phun da dugc gia nhiét dén 35°C
dén 16p trang trf nay. O thoi diém nay, mat do diém anh dugc dgt dén 1200dpi x 600dpi
va luong ché pham 1éng trong subt dugc phun dén vat liéu nén dugc dat dén gia tri
10g/m>.

Sau khi phun, nhiét do duogc tang dén 60°C (nhiét do vat liéu nén) béng bo séy
nong bang cao su. Thoi gian sdy kho dugc dit dén 10 gidy.

Sau khi sdy kho, viéc phoi sang duoc thuc hién véi luong chidu xa bang
3000mJ/cm? bing thiét bi phoi sang UV d tao ra 16p bao v¢.
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1. In kidu in 1 bang ché pham Iéng nhudm mau

Mdi ché pham 16ng thé hién trong bang 8 hodc 9 dugc dua vao trong thiét bi in
phun va kiéu 1 duoc in.

M&di anh trong sb cac anh déng mau hinh chit nhat 20cm x 12cm dugc in dé tao
ra anh d3 hoa rén. DO bén mai mon, kha nang udn cong, va tinh tro héa hoc duoc danh
gi4 bing cach st dung anh da hoa ran dua trén céc tiéu chudn danh gia mo ta dudi day.
Cac két qua danh gia duoc thé hién chung trong bang & hodc 9.

2. In kiéu in 2 bang ché phém long trong sudt

MBbi ché phim long thé hién trong cac bang tir 6 dén 9 dugc dua vao trong thiét
bi in phun va kidu 2 dwoc in. La ché phdm 16ng nhudm mau, mot bd gdbm C1, M1, Y1, va
K1 duoc st dung. Anh c6 mau vang ddng nhét c6 kich thuge 20cm x 12cm duge in va
vat liéu nén c6 16p trang tri tao ra trén d6 duge hinh thanh. MB&i ché phim trong sb cac
ché phim léng trong su6t thé hién trong cac bang tir 6 dén 9 duoc sir dung lam ché phdm
long trong subt dé tao ra 16p bao vé trén 1op trang tri nay. DO bén mai mon, kha nang udn
cong, va tinh tro héa hoc dugc danh gia ddi voi cac mau da duoc tao ra theo cac ti€u
chudn danh gid dudi day.

Céc két qua danh gid duge thé hién chung trong céc bang tir 6 dén 9.

Danh gia

Do bén mai mon

Biang cach st dung thiét bi thtr loai gakushin (san xuét béi Suga Test Instruments
Co., Ltd.), s 14n mai mon nhét dinh dugce thyc hién trén anh da hoa rén néu trén trong
ltc &p tai trong 200g boi vai bong kho (vai mau tring dung cho tht nghiém: vai bong
(Kanakin s6 3, mua tir Japan Standard Association)). Trong thoi gian nay, s6 1an mai mon
cho t6i khi cac vét xude duoc nhan dién béng mit trén anh da hoa rin dugc ghi lai va do
bédn mai mon ctia anh da hoa rén dugc danh gid theo cac tidu chudn danh gia dudi day.
Theo céc tiéu chuén dénh gia dudi day, 3 diém trd 1én duoc coi 1a vuot qua.

Tiéu chuin danh gia vé do bén mai mon

5 diém: Khong c6 vét xude nao dugce tao ra ngay cd & s6 1an mai mon 1a 2000.

4 diém: Céc vét xude duge tao ra & s 1An mai mon 1én hon hodc béng 1000 lan
va nhé hon 2000 lan.

3 diém: Céc vét xude duoc tao ra & s6 14n mai mon 16n hon hodc bang 500 l4n va

nhé hon 1000 14n.
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2 didm: Céc vét xude dugce tao ra & s6 1an mai mon 1én hon hodc bé“mg 100 lan va
nhé hon 500 lan.

1 didm: Céc vét xudc duoc tao ra & s6 14n mai mon nhé hon 100 1an.

Kha ning ubn cong

Bing cach st dung thiét bi thir nghiém udn cong (Flexiometer, san xudt boi
Yasuda Seiki Seisakusho, Ltd.), mdt s 14n ubn xac dinh dugc thuc hién trén vt liéu nén
trén d6 anh da héa ran duoc tao ra. Trong thoi gian nay, sé 14n ubn cho t6i khi cac vét ran
nit duoc nhan ra bdng mat & anh da hoa rén dugc ghi lai va kha ning ubn cong ctia &nh
da hoa rén duoc dénh gid theo cc tiéu chudn dénh gia dudi ddy. Theo céc tiéu chuin
danh gid dudi ddy, 3 diém tr& 1én duoc coi 1a vuot qua.

Tiéu chuén danh gia vé kha ning ubn cong

5 diém: Khong c6 céc vét ran nut dugc tao ra ngay ca & s6 14n ubn 12 20000 lan.

4 didm: Cac vét ran nit duge tao ra & s6 1an ubn 16n hon hodc béng 10000 1an va
nho hon 20000 1an.

3 didm: Cac vét ran nit duoc tao ra & s6 1an udn 1én hon hoic béng 5000 1an va
nhé hon 10000 lan.

2 diém: Céc vét ran nut duoc tao ra & s6 1an udn 16n hon hoic béng 1000 l1an va
nhé hon 5000 lan.

1 diém: Cac vét ran nit duge tao ra & s6 13n uén nhoé hon 1000 lan.

Tinh tro hda hoc

Bang cach st dung thiét bi thir loai gakushin (san xuét bai Suga Test Instruments
Co., Ltd.), s6 1An mai mon nhét dinh duogc thuc hién trén anh da hoa rén néu trén, trong
lac d6 4p tai trong 400g bdi vai bong duge tdm etanol (vai mau trdng dung cho thur
nghiém: vai bong (Kanakin S4 3, mua tir Japan Standard Association)). Trong thoi gian
nay, anh da hoa ran bi bong ra, s6 14n cho t6i khi bé mit cia vat liéu nén dugc nhan ra
bing mat duge ghi lai va tinh tro hoa hoc cta anh da hoa ran duoc danh gia theo céc tiéu
chun danh gia dudi day. Theo céc tidu chun danh gid dudi day, 3 diém tré lén dugc coi
la vuot qua.

Tiéu chuin danh gia vé tinh tro hoa hoc

5 diém: B& mit cta vat liéu nén khong dwoc nhén ra bing mat ngay ca & sé 1an
mai mon bang 200 lan.

4 diém: B& mat cta vat liéu nén dugc nhén ra bang mét ¢ s6 lan mai mon 16n hon
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hoic bing 100 14n va nho hon 200 1an.

3 didm: B& mit caa vat liéu nén dugc nhén ra béng mit & s6 1an mai mon 16n hon
hodc bing 50 1an va nhé hon 100 lan.

2 diém: Bé mit cua vat liéu nén dugc nhén ra b%mg mét & s6 1an mai mon 16n hon
hoic bing 10 14n va nhé hon 50 lan.

1 diém: B& mit cia vat liéu nén dugc nhén ra béng mét & s6 1dn mai mon nhd
hon 10 1an.

D06 bam dinh

Anh da hoa rén duoc dua vao thir nghiém cét chéo theo JIS K 5066-5-6: 1992.
Thao tac (sau ddy, dugc goi 1a “thao tdc boc™) cho t61 khi bang dinh duge dinh vao phén
cit chéo ctia anh da héa rin va dugce boc ra duge thuc hign ba lan. Trong thoi gian nay,
phén dugc thuc hién thao tac boc dugce quan sat bang mat, va do bam dinh cta anh da hoa
ran dugc danh gid theo céc tiéu chuén danh gia duédi ddy. Theo cac tiéu chuén danh gia
dudi day, 3 diém trd 1én duoc coi 1a vuot qua.

Tiéu chuén danh gia vé do bam dinh

5 didm: Anh da hoa ran khong bi pha hity boi ba thao tac boc.

4 didm: Anh da hoa rin bi phd hity bdi thao tac boc thir ba.

3 didm: Anh da hoa rin bi pha hiy boi thao tic béc thir hai.

) diém: Anh da hoa rén bi pha hily béi thao tac béc thir nhét. (tuy nhién, anh
khong bi bong trdc).

| diém: Anh da hoa rén bi pha hiy va bong troc béi thao tic béc thir nhat.

Do n dinh phun trong qua trinh phun in (1J: Ink Jet)

Trong cung cac didu kién in anh dong mau ngoai trir 1a vét liu nén duoc thay doi
thanh tim ghi co kich thude A3 (GASAIL, gidy in anh dung cho qua trinh in phun, san
xuét bgi Fujifilm Corporation), qua trinh in anh d6ng mau lién tuc dugc thuc hién trén 40
tdm ghi. Sau day, tdm ghi trén d6 anh dong mau dugc in 1én dugc goi la “mau”. 40 mau
duogc quan sat bing mit va sb mau trong d6 voi phun dut quang (nghia 1a, 161 4nh do voi
phun khong phun) dugc xac nhan trong anh dong mau dugc kiém tra. Dua trén két qua
ndy, do 6n dinh phun trong qua trinh in phun dugc danh gia theo cac ti€u chuén danh gia
dudi day. Theo céc ti€u chudn danh gia dudi day, 3 diém trd 1én duoc coi 1a vuot qua.

Tiéu chudn déanh gia vé do 6n dinh phun trong qua trinh in phun

5 diém: S& mau trong d6 voi phun dut quang dugce xac nhén bang 0.
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3 diém
2 diém

1 diém
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- S6 mAu trong d6 voi phun dirt quang duoc xac nhén bang 1.
- S8 mau trong d6 voi phun dut quang dugc xdc nhén bang 2.
- S6 mau trong d6 voi phun dut quing dugce xac nhén bang 3.

- 6 mAu trong d6 voi phun dirt quang duge xc nhén 16n hon hodc bing 4.
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Cum tUr “ham lugng SiO” trong cac bang tur 6 dén 9 1a ham luong cua céu tric
siloxan trong hop chat.

Nhu da thdy rd tir cac két qua trong cac bang tir 6 dén 9, nhan thdy ring trong
truong hgp st dung ché phdm léng dung dé in phun theo phuong an cla sang ché, va
ngay ca trong trudng hop st dung vét licu nén c6 hinh dang 1om-15i 1am vt liéu nén, do
bén mai mon, kha ning ubn cong, tinh tro héa hoc, va do bam dinh cua mang hoa rén thu
duoc la vuot troi.

Ngoai ra, nhu da thiy ro tir cac két qua trong céc bang tir 6 dén 9, ché pham léng
dung dé in phun theo phwong 4n ctia sdng ché ¢6 do 6n dinh phun trong qué trinh in phun
vuot troi.

Ngoai ra, nhu thé hién trong céc vi du tur 1 dén 7 trong bang 6, trong trudng hop
& d6 ham lugng cua hop chét siloxan dugc cai bién béi polyete 16n hon hodc bing 2%
khéi lwong va nhd hon hodc bing 15% khbi lugng so v6i tong ham luong chét rin ctia
ché phém, do bén mai mon, tinh tro héa hoc, va dd bam dinh cia mang héa ran thu duoc
yuot trdi hon nira, va kha ning phun trong qua trinh in phun vuot troi hon nira.

Nhu thé hién trong céc vi du 1 va 10 trong bang 6, trong trudong hop & dé ham
luong ctia ciu tric siloxan cta hop chét siloxan dugc cai bién béi polyete 16n hon hodc
bing 20% khéi luong so v6i téng khoi lugng ctia hop chit siloxan dugc cai bién béi
polyete, do bén mai mon, tinh tro hoa hoc, va d6 bam dinh ctia mang héa ran thu dugc
vuot troi hon nira.

Nhu thé hién trong vi du 1 trong bang 6 va vi du 14 trong bang 7, trong truong
hop & d6 trong lugng phan tir trung binh trong luong hop chét siloxan duoc cai bién boi
polyete 16n hon hoac bang 5000, kha ning udn cong va do bam dinh cia mang héa rin
thu dugc vuot trdi hon nira

3. In kiéu 2 sau khi thay ddi vat lieu nén

Do bén mai mon, kha ning udn cong, tinh tro hoéa hoc, va do bam dinh ctia mau
di tao ra duoc danh gid dua trén céac ti€u chuén danh gid ngoai trix rang ché phdm 1ong
ctia vi du 1, 8, hodc 9, hodc vi du so sanh 1 hogc 2 thé hién trong bang 10 dugc sir dung
trén mdi vat liéu nén thé hién trong bang 10 lam ché pham 1éng trong sudt nho thiét bi in
phun.

Céc két qua danh gia duoc thé hién chung trong bang 10.
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Bang 10
Vidu Vi du so sénh

1 8 9 1 2
Do bén mai mon 5 5 4 1 2

Vit liéu nén: .
Kha ndng udn cong 5 5 5 5 5

CUPPUCCINO

CP-830 Tinh tro hoa hoc 5 5 4 2 2
D06 bam dinh 5 4 4 5 3
Do bén mai mon 5 5 5 2 3
Vit lidu nén: Kha ning ubn cong 5 5 5 5 5
MPI 1005 Tinh tro hoa hoc 5 5 5 2 2
D6 bam dinh 5 5 4 5 4

Ngoai ra, chi tiét vé cac vat liéu nén dugce st dung trong céc vi du dugc the hién

t6m tit trong bang 11.

Béang 11
Vat liéu nén Nha cung cap | L2/L1
Tém polyvinyl clorua Avery products
POV MPI 1005 P 1,05
bong corporation
Da polyvinyl clorua YAMAPLAS
CUPPUCCINO CP-830 1,21
(PVC) CO., LTD.
Da polyviny! clorua YAMAPLAS
ARES YP606 1,33
(PVCO) CO., LTD.

Nhu thé hién trong cdc bang 6 va 10, nhan thdy rang trong trudng hop st dung
ché phim 16ng dung dé in phun theo phuong 4n cla sang ché, dbi voi cac vit lidu nén
khéc nhau ¢6 hinh dang 16m-1di trén bé mit cua no, do bén mai mon, kha ning udn cong,
tinh tro héa hoc, va do bAm dinh cia mang hoa ran thu dugce 13 vuot troi.

Vi du 30

4. Kiéu c6 ca l6p trang tri 1an 16p bao vé bang cach st dung ché phidm léng
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phuong 4n cua sang ché

Ché phém léng dugc st dung dugce dua vao trong thiét bi in phun va mau 2 duoc
in. Ché phdm léng ctia vi du 28 trong bang 8 dugc st dung lam ché pham léng nhudm
mau. Anh mau vang thuan nhét co kich thuée 20cm x 12cm duge in va vat lidu nén cé
16p trang tri duge tao ra trén do duoc hinh thanh. Ché phidm long ctia vi du 1 thé hién
trong bang 6 duoc st dung lam ché pham long trong subt dé tao ra 16p bao vé trén 16p
trang tri nay. D9 bén mai mon, kha ning ubn cong, tinh tro hoa hoc, va do bam dinh dugc
danh gia dbi véi mau da chuén bi theo cac tidu chudn danh gid néu trén.

Theo céc két qua danh gid, do bén mai mon bang 5, kha ning ubn cong bing 5,
tinh tro hoa hoc bang 5, va d6 bam dinh bang 5.

Toan bd ban mod ta ctia don yéu cdu cép bang doc quyén sang ché Nhat Ban sb
2017-037215 ndp ngay 28 thang 2 ndm 2017 dugc dua vao déy bang cach vién dan.

Tht ca céc tai lidu, don yéu ciu cip bing ddc quyén sang ché va céc tiéu chuin
ky thuit néu & ddy dugc dua vao trong ban md ta nay bing cach vién din & cing mot
mirc d6 nhu thé mdi tai liéu, don yéu cdu chp bing doc quyén sang ché va cac tiéu chuan

k¥ thuat duge chi dan cy thé va riéng r& dé dugc dua vao bang cach vién dan.
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YEU CAU BAO HOQ

1. Ché phém long dung dé in phun, trong d6 ché pham nay chira:

dung moi hitu co;

hop chét c6 thé polyme hoa;

chit khoi mao quang polyme hoa; va

hop chét siloxan dugc cai bién boi polyete ¢ trong lugng phan tir trung binh
trong lugng 16n hon hodc bang 3000,

trong d6 ham lugng ciia dung moéi hitu co 16n hon hogc bang 40% khéi luong va
nhé hon holic bing 90% khéi luong so véi tdng khéi lugng ciia ché phim nay,

trong d6 ham luong ctia hop chét siloxan dugc cai bién bdi polyete 16n hon hodc
bing 2% khdi lwong va nhé hon hoc bing 15% khdi luong so v6i tong ham lurong chat
rén cia ché phim, _

trong d6 ham lugng cua chu tric siloxan cta hop chat siloxan dugc cai bién béi
polyete 16n hon hodc bang 15% khéi luong so véi tbng khéi lugng cia hop chat siloxan
duoc cai bién bai polyete,

trong do ty 1€ khéi lwong cua hop chét siloxan dugc cai bién bdi polyete va hop
chét c6 thé polyme héa 1a hop chat siloxan dugc cai bién béi polyete : hop chét ¢6 kha
ning polyme hoa = 1:3 dén 1:50,

trong d6 hop chét c6 thé polyme hoa bao gbém oligome uretan acrylat ¢6 hai
nhém chire, ma ¢6 trong lwgng phan tr trung binh trong lugng 16n hon hodc bang 3000
va nhé hon hodc bang 20000, va

trong d6 ché pham léng ding dé in phun bao gdm copolyme vinyl clorua-vinyl
axetat, trong d6 lugng ddng tring hop cta vinyl clorua nam trong khoang tir 70% khéi
luong dén 95% khéi luong va lugng dong trung hgp cua vinyl axetat ndm trong khoang
tir 5% khdi luong dén 30% khéi luong, trong luong phén tir trung binh trong luong cia
copolyme vinyl clorua-vinyl axetat 1a 16n hon hodc bang 5000 va nho hon hodc bing
100000, va ham luong cia copolyme viny! clorua-vinyl axetat la Ién hon hoac bang 0,1%
khéi lwong va nho hon hodc bang 10% khdi lugng so véi téng khoi luong clia ché phdm

long dung dé in phun.

2. Ché phdm long theo diém 1,

trong d6 ham lugng clia cau trac siloxan cla hop chét siloxan dugc cai bién boi
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polyete 16n hon hodc bing 20% khéi lugng so voi téng khdi lwong ctia hop chét siloxan

duoc cai bién bdi polyete.

3. Ché pham long theo diém 1 hodc 2,
trong d6 hop chét siloxan duge cai bién boi polyete c6 trong luong phan tir trung

binh trong lwong 16n hon hodic bang 5000 va nhé hon hodc bang 100000.

4, Ché phém long theo diém 1 hoic 2,
trong do ty 18 khdi lugng ctia hop chit siloxan duogc cai bién béi polyete va hop
chét ¢o6 thé polyme hoa 1a hop chét siloxan duoc cai bién béi polyete : hop chét co thé

polyme hoa = 1:5 dén 1:30.

5. Ché phim 16ng theo diém 1 hodc 2,

trong d6 ché pham nay khong chira thuéc nhudm mau.

6. Ché pham long theo diém 1 hogc 2, trong d6 ché pham nay 13 ché phdm long dung dé

in phun dugc phun [én vat liéu nén c¢6 hinh dang 16m-16i & it nhat mot phan ctia bé mit.

7. Phuong phap ghi in phun, trong d6 phuong phap nay bao gbm:
budc phun ché pham 16ng dung dé in phun theo diém bat ky trong sb cac diém tur

1 dén 6 lén vat lidu nén bang dau ghi in phun.

8. Phuong phap ghi in phun theo diém 7,
trong do6 vat liéu nén 1a vt liéu nén c6 hinh dang 16m-1di & it nhat mot ph?m cda

bé mat.

9. Phuwong phap ghi in phun, trong d6 phuong phap nay bao gdm:

bude chuén bi vat liéu nén c6 16p trang tri dugce tao ra trén do;

budc phun ché pham 1éng dung dé in phun theo diém 5 1én 16p trang tri bing dau
ghi in phun;

budc sy kho ché pham 16ng diing dé in phun trén 16p trang tri bang cach st dung
nhiét; va

buéc hoa rén ché phdm long dung d& in phun bang cach chidu xa ché pham long
dung dé in phun bang tia tir ngoai,

trong d6 vat liéu nén cé 16p trang tri dugc tao ra trén do c6 hinh dang 16m-15i & it

nhat mdt phan cta bé mat.
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