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Linh vue ki thuat duge dé cip

Séang ché @& cap dén bd phéan cha xat va dung cu viét ddi mau do nhiét c6 bd
phén cha xat.
Tinh trang k¥ thuit ciia sing ché

D3 biét bd phan cha xat lam bién d6i hodc loai bd mau sic cua nét viét tao ra
boi muc d6i mau do nhiét bang cach cha x4t 1én nd va va dung cu viét ¢6 bd phéan
cha xat nay (vi du, PLT 1). PLT 1 mo ta bd phan cha xat duoc tao ra tir vat liéu
dan hoi ¢6 tinh mai mon thip dé gan nhu khong tao ra vun tdy do su cha x4t voi
bé mit gidy v.v..
Danh muc tai liéu trich dan

Tai liéu séang ché

PLT 1: W0O2008/105227
Ban chét k§j thuit cia sang ché

Vén dé k§ thuat can duoc giai quyét boi sang ché

Tuy nhién, b phan cha xat dugc mo ta trong PLT 1 duogc tao ra tir vat liéu co
tinh mai mon th?ip, vi vay khi cha xat n6 1€n nét viét tao ra boi muc ddi mau do
nhiét dugc tao ra trén giéy ma trén d6 chit, v.v., dugc in tir trudc nhu trén sach,
d6i khi khong chi nét viét cia muc dbi mau do nhiét bi bién dbi mau sic hoic
mit mau, ma chit in s& bi mo va két qua 13 bé mit gidy cudi cung s& bj lam bén.
Hon nira, bd phén cha xat dugc tao ra tur vat liéu co tinh mai mon thép c6 thé lam
hu hai bé mit gidy khi cha x4t manh 1én né.

Sang ché dé xuat b phan cha xat cd thé dé dang [am bién doi mau sac cua nét
viét tao ra boi muc doi mau do nhiét va khong 1am hu hai bé mat giay hodc lam

mo chit in va dung cu viét d6i mau do nhiét c6 bd phan cha xat nay.
Phuong tién giai quyét van dé
Theo mot khia canh, sang ché dé xuét bo phan cha xat dé téy nét viét tao ra
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b6i muc d6i mau do nhiét trong d6 lugng mai mon Taber dugc x4c dinh trong JIS
K 7204 bang 10 mg hodc 16n hon véi CS-17. Nghia 13, theo khia canh nay, bd
phan cha xat bi mai mon mot cach thich hop khi dugc cha xat 1én nét viét tao ra
béi muc ddi mau do nhiét, dé c6 thd tiy nét viét d6 ma khong 1am hu hai bé mit
gidy va khong 1am mo chit in.

Hon nira, theo khia canh khac, sang ché dé xuét bd phén cha xat c6 do cung
do duoc boi thiét bi do do cing loai D dugc xéc dinh trong JIS K6203 béng 30
hoac 16n hon. Nghia 14, theo khia canh nay, co6 thé tao ra bd phan cha xat c6 do

ctmg dinh trude, vi thé thao tic cha xat c6 thé 6n dinh hon.

Hon nita, bd phan cha x4t chira chat déo hoa trén co s¢ axit phtalic dugc dé
xuat. Nghia 13, theo khia canh nay, bd phan cha xat s€ de bi mai mon hon, dé cé
thé tay nét viét ma khong lam hu hai bé mét giay hodc lam mo chit in.

Hon nfta, theo khia canh khac, dung cu viét d6i mau do nhiét c6 bo phan cha
xat theo khia canh trén duogc dé xuat.

Hon nita, dung cu viet d6i mau do nhiét c6 bd phan cha xat duoc bao vé boi
nip dugc tao ra trong sudt hodc ban trong sudt khi khong sir dung duoc dé xuat.

Hon nfta, dung cu viét d6i mau do nhiét cé bo phén cha xat c6 mat cat ngang
duoc 16 ra & dau sau cua hinh tam gidc vGi cac dinh cua hinh tam gidc nay duoc
bo tron theo hinh cung va c6 ban kinh cong cia cung dugc tao ra 16n hon ¢ gan
veé phia dau sau dugc tao ra.

Hiéu qua cta sang ché

Theo mdt khia canh, sang ché dé xuat bd phén cha xat cé thé lam thay doi
mot cach dé dang mau sic cta nét viét tao ra boi muc doi mau do nhiét va khong
lam hu hai bé mit gidy hodc 1am mo chir in va dung cu viet doi mau do nhiét co
bd phén cha xat nay.

Mo ta van tat cac hinh vé
Fig.1 thé hién dung cu viét c6 bo phén cha xat theo phuong 4n cta sang che,

trong do (a) 1a hinh chiéu canh va (b) 12 hinh v& mit cat doc.
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Fig.2 14 hinh v& phdi canh ctia phén diu sau cua dung cu viét trén Fig.1.
Fig.3 12 hinh v& phdi canh khéc cta phan dAu sau cua dung cu viét trén Fig.1.
MO ta chi tiét sang ché

Sau day, phuong an theo sang ché s& dugc giai thich chi tiét c6 dwa vao cac
hinh v&. Trén tt ca cac hinh v& nay, mdi bo phan tuong tng s& dugc ky hiéu boi

mot so chi dan.

Fig.1 thé hién dung cu viét 1 c6 bo phan cha xét theo phuong 4n cua sang
ché, trong d6 (a) 1a hinh chiéu canh va (b) hinh v& mit cét doc. Dung cu viét 1

con duoc goi 1a dung cu viét loai bam.

Dung cu viét 1 ¢6 than 4 dugc tao dang hinh tru va cé than tru trudce 2 va than
tru sau 3, rudt bat 5 dugc bd tri bén trong than 4 va c6 bd phan viét 5a & mot dau,
va 10 x0 6 1am dich chuyén rudt but 5 vé phia sau. Hon nita, & phan diu sau ctia
than 4 ¢4 nép trong 8 c6 kep 7 va duge tao ra & dang hinh tru va co cAu bim da
biét 10 bao gém bd phén tac dong 9. O phﬁn dau sau cua bd phén tac dong 9, bo
phén cha xat 11 dugc gén b%mg cach lép ép, dinh, v.v.. B phén cha xat 11 dugc

bao vé boi ndp 12 dugce tao ra trong sudt hodc ban trong sudt.

Trong phén mo ta, theo hudng truc cua dung cu viét 1, phia c6 bo phén viét
5a duoc xac dinh 1a phia “trudc”, trong khi phia ddi dién véi bod phéan viét 5a
duoc xac dinh 1a phia “sau”. Bing cach 4n bd phéan tac dong 9 vé phia trudc qua
bd phan cha xat 11, nghia la, béng cach bdm nd, rudt bat 5 co thé di chuyén trong
than 4 theo hudng trudc-sau dé chuyén ddi gitra trang thai khong viét va trang

thai viet cia dung cu viét 1.

Fig.2 1a hinh v& phdi canh cta phan diu sau cua dung cu viét 1 trén Fig.1,
trong khi Fig.3 1a hinh v& phéi canh khac cua phan dau sau ctia dung cu viét trén
Fig.1. Nhu duoc thé hién trén Fig.2 va Fig.3, bd phan cha xat 11 duoc tao ra dé
cb, trong trang thai ma & d6 noé dugc gén vao bo phan tac dong 9, vé co ban 12
hinh tam giac nhu hinh méat cét ngang cua phan dugc 16 ra khoi nép trong 8. Cu

thé 13, trén mit cat ngang, cac dinh cta hinh tam gidc duogc tao ra dudi dang cac
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hinh cung tron. Ban kinh cong ctia cac cung 16n hon ¢ gén vé phia diu sau cia bd
phén cha xat 11. Mat d4u sau 11a ctia bd phan cha xat 11 duoc tao thanh bé mat
cong. Vi vy, duong bién gilta mat dAu sau 11a va bé mat chu vi 11b ctia bd phan

cha x4t 11 tao ra dudng vién 11c.

Bo phén cha xat 11 ¢co thé cha x4t 1én ving rong hon béng cach st dung mit
dAu sau. Hon nita, bd phan cha x4t 11 ¢6 thé cha xat 1én ving rong hon bang cach
st dung phan dudng vién 11c tuong tng véi canh clia hinh tam gidc va c6 thé cha
x4t 1én ving hep hon bang cach sir dung phan duong vién 11c tuong Umg véi dinh
cta hinh tam gidc. Luu v ring, tAt nhién 13, hinh mit cit ngang khong chi gi6i
han & hinh tam gidc. Ciing c6 thé 13 hinh tr gidc, hinh luc gidc, hodc hinh da gidc
khéc.

O phan dau sau cua nép trong 8, bd phan khép ndi hinh dng 8a khdp véi nap
12 dugc tao ra. BO phéan khép ndi 8a duoc tao ra vé co ban bd trg cho mit ngoai
ctia bd phan cha x4t 11 dé khong can trd thao tac bam cta bd phén tac dong 9 qua
bo phan cha x4t 11 va dé tiép nhan b phan tac dong 9 va bd phan cha xat 11.
Nép 12 bao vé bd phan cha x4t 11 bang cach chup kin dAu trude va ¢ bé miat chu
vi trong bd tro cho bé mit chu vi ngoai ctia bd phan khép nbi 8a dé khdp véi bo
phan khép ndi 8a cua nép trong 8. O bé mit chu vi ngoai ctia bd phén khop nbi
8a, cac mau gai 8b dugc tao ra duoc bb tri tai cac khoang bang nhau theo huéng
chu vi va cac hoc gai 12a dugc tao ra ¢ cac vi tri tuong Ung tai bé mit chu vi
trong ctia ndp 12. Bang cach gai cic héc gai 12a va cac mau gai 8b, nép 12 duoc

1ap vao phan dau sau ctua ndp trong 8.

Tai thoi diém khong st dung, khi bd phan cha xat khong duoc str dung 11, bo
phéan cha xat s& dugc bao vé boi nép 12, vi vy co thé ngan bi lam ban. Hon nira,
bing cach tao ra nip 12 bang vat liéu trong sudt hodc ban trong sudt, co thé xéac
nhan bang mat mot cach dé dang trang thai bi mai mon cia bd phén cha xat 11.
Hon nita, ¢ trang thai nay, c6 thé 4n bd phén tac dong 9 vé phia trudc qua bd
phén cha xat 11, vi vay ngén nglra dugc thao tac bam khong chu dich. Theo cach

khac, khi thuc hién thao tac bam, nép 12 phai dugc thao ra khoi nép trong 8.
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Ruot bat 5 chira muc ddi mau do nhiét chira chit mau vi nang ddi mau do
nhiét. Vi vy, dung cu viét 1 1a dung cu viét ddi mau do nhiét. "Muc d6i mau do
nhiét" 1a muc co dic tinh duy tri mau dinh truéc (mau thi nhét) tai nhiét d0 ban
dAu (vi du, 25°C), bién ddi thanh mau sac riéng biét (mau tht hai) khi ting t6i
nhiét d¢ dinh truée (vi du, 60°C), sau d6 tré lai mau séc ban ddu (mau thir nhét)
néu dugc 1am lanh t6i nhiét d6 dinh trude (-5°C chéng han). Véi dung cu viét 1
st dung muc ddi mau do nhiét, viéc 1am mau tha hai mat mau va viéc tang nhiét
d6 ctia nét viét béi mau thi nhat (vi dy, d6) dé khién cho né mat mau & day dugc
coi la "viéc téy". Vi vay, bé mat viét ma trén d6 cac nét viét duogc viét, v.v., duoc
cha x4t bdi bd phan cha xat 11 dé tao ra nhiét ma sat va do do6, lam cac nét viét
mét mau, nghia 13, tdy ching. Luu ¥ rang, tit nhién 13, mau thi hai néu trén cling
¢6 thé c6 mau chit khong phai khong mau.

Cu thé 13, chét mau vi nang dbi mau do nhiét khong bi gidi han mot cach cu
thé mién 1a chit mau bién ddi mau sic do nhiét ma sat hodc nhiét khac, vi dy,
chit mau c6 chitc ning bién doi tir c6 mau thanh khong mau, tir mau nay thanh
mau khac, tr khong mau thanh c6 mau, v.v.. Cac chit mau khéac nhau c6 thé duoc
st dung. [t nhat, ¢ thé chta ché phém nhiét sic chua thudc nhudém leuco, thube

hién, va chat diéu chinh nhiét do bién doi mau duoc tao ra bén trong cac vi nang.

Thudc nhudém leuco c¢6 thé dugc str dung khong bi gidi han mot cach cu thé
mién 1a thudc nhudm cho electron ma cé chirc ning lam thudc hién. Cu thé 13,
nhim thu dugc muc c¢é tinh hién mau tuyét voi, thudc nhuém trén co so
triphenylmetan, trén co s& spiropyran, trén co s& fluoran, trén co s
diphenylmetan, trén co s& Rhodamin lactam, trén co sé indolyl phthalit, trén co
s& leuco auramin, hodc thubc nhudém thong thuong da biét 15 c6 thé duge st dung
riéng r€ (dang don) hodc két hop hai hoic nhiéu loai (sau day, don gian dugc goi

12 "it nhat mot loai") ¢ thé duoc st dung.

Cu thé 13, ¢6 thé st dung 6-(dimetylamino)-3, 3-bis[4-(dimetylamino)phenyl]
-1(3H)-isobenzofuranon, 3, 3-bis(p-dimetylaminophenyl)-6-
dimetylaminophthalit, 3-(4-dietylaminophenyl)-3-(1-etyl-2-metylindol-3-
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yl)phthalit, 3-(4-dietylamino-2-etoxyphenyl)-3-(1-etyl-2-metylindol-3-yl)-4-
azaphthalit, 1, 3-dimetyl-6-dietylaminofluoran, 2-clo-3-metyl-6-
dimetylaminofluoran, 3-dibutylamino-6-metyl-7-anilinofluoran, 3-dietylamino-6-
metyl-7-anilinofluoran, 3-dietylamino-6-metyl-7-xylidinofluoran, 2-(2-
cloanilino)-6-dibutylaminofluoran, 3, 6-dimetoxyfluoran, 3, 6-di-n-
butoxyfluoran, 1, 2-benz-6-dietylaminofluoran, 1, 2-benz-6-dibutylaminofluoran,
1, 2-benz-6-etylisoamylaminofluoran, 2-metyl-6-(N-p-tolyl-N-etylamino)fluoran,
2-(N-phenyl-N-metylamino)-6-(N-p-tolyl-N-etylamino)fluoran, 2-(3'-
triflometylanilino)-6-dietylaminofluoran, 3-clo-6-xyclohexylaminofluoran, 2-
metyl-6-xyclohexylaminofluoran, 3-di(n-butyl)amino-6-metoxy-7-anilinofluoran,
3, 6-bis(diphenylamino)fluoran, metyl-3', 6'-bisdiphenylaminofluoran, clo-3', 6'-
bisdiphenylaminofluoran, 3-metoxy-4-dodecoxystyrylquinolin, v.v.. Cac hop chat

ndy c6 thé duge sir dung dudi dang it nhét cac dang don.

Céac thudc nhudm leuco nay la cac thuoc nhudém cé cac khung lacton, cac
khung pyridin, cdc khung quinazolin, cac khung bisquinazolin, v.v. va tao ra mau
sdc bang cich mé& cac khung nay (cac vong). Tot hon 1a, can st dung thuoe

nhudm leuco ma bién doi tir ¢6 mau thanh khong mau do nhiét.

Thubdc hién c6 thé dugc st dung 1a chét c6 kha nang khién cho thu6c nhudm
leuco néu trén tao ra mau sic. Vi du, c6 thé su dung hop chét trén co s& nhua
phenol, hop chit mudi kim loai trén co sé axit salicylic, hop chéat mubi kim loai

nhua axit salicylic, hop chat trén co s& axit ran, v.v..

Vé thubc hién c6 thé dugce st dung, cu thé 13, ¢6 thé st dung it nhéat mot trong
s6 o-cresol, tertiary butylcatechol, nonylphenol, n-octylphenol, n-dodexylphenol,
n-stearylphenol, p-clophenol, p-bromophenol, o-phenylphenol, hexaflobisphenol,
n-butyl p-hydroxybenzoat, n-octyl p-hydroxybenzoat, resorxin, dodexyl galat, 2,
2-bis(4'-hydroxyphenyl)propan, 4, 4-dihydroxydiphenylsulfon, 1, 1-bis(4'-
hydroxyphenyl)etan, 2, 2-bis(4'-hydroxy-3-metylphenyl)propan, bis(4-
hydroxyphenyl)sulfua, 1-phenyl-1, 1-bis( 4'-hydroxyphenyl)etan, 1, 1-bis(4'-
hydroxyphenyl)-3-metylbutan, 1, 1-bis(4'-hydroxyphenyl)-2-metylpropan, 1, 1-
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bis(4'-hydroxyphenyl)n-hexan, 1, 1-bis(4'-hydroxyphenyl)n-heptan, 1, 1-bis(4'-
hydroxyphenyl)n-octan, 1, 1-bis(4'-hydroxyphenyl)n-nonan, 1, 1-bis(4'-
hydroxyphenyl)n-decan, 1, 1-bis(4'-hydroxyphenyl)n-dodecan, 2, 2-bis(4'-
hydroxyphenyl)butan, 2, 2-bis(4'-hydroxyphenyl)etylpropionat, 2, 2-bis(4'-
hydroxyphenyl)-4-metylheptan, 2, 2-bis(4'-hydroxyphenyl)hexaflopropan, 2, 2-
bis(4'-hydroxyphenyl)n-heptan, 2, 2-bis(4'-hydroxyphenyl)n-nonan, v.v..

Luong thudc hién duoc st dung khong bi gidi han mdt cach cu thé. Luong
bat ky 6 thé dugc lwa chon theo mat d6 mau mong mudn. Théng thudng, tét hon
1a chon lugng st dung nam trong khoang tir 0,1 dén 100 phén khdi lugng so véi 1
phan khéi luong cta thudc nhudm leuco.

Chét diéu chinh nhiét do bién ddi mau c6 thé duoc st dung 1a chit ma diéu
chinh nhiét do bién ddi mau trong qué trinh tao mau bang thubc nhudm leuco va
thudc hién.

V& chét didu chinh nhiét d6 bién ddi mau c¢6 thé duoc sir dung, c6 thé sir dung
chit didu chinh nhiét do bién ddi mau thong thudong da biét & co thé duge su
dung. Cu thé 1a, cac ruou, cic este, cac keton, cdc ete, cac amit axit, céac
azomethin, cac axit béo, cac hydrocarbon, v.v..

Vi duy, ¢6 thé sir dung it nhit mot trong sd

bis(4-hydroxyphenyl)phenylmetan-dicaprylat (C;H;s),

bis(4-hydroxyphenyl)phenylmetandilaurat (C;1Has),

bis(4-hydroxyphenyl)phenylmetandimyristat (Ci3Hz7),
bis(4-hydroxyphenyl)phenyletandimyristat (C13Hz7),

bis(4-hydroxyphenyl)phenylmetandipalmitat (C;5Haso),
bis(4-hydroxyphenyl)phenylmetandibehenat (C,1Has),

bis(4-hydroxyphenyl)phenyletylhexylidenedimyristat (C13Ha7), v.v..

B0 phan cha x4t 11, so v4i bd phén cha xat thong thuong nhu duge mo ta

trong PLT 1, dugc tao ra sao cho bi mai mon mét cach thich hop dé khong lam
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hu hai b mit gidy va khéng lam md chit in. Cu thé 13, trong thir nghiém mai mon
duoc x4c dinh trong JIS K7204 (ASTM D1044), tai mdi truong tai trong 9,8N va
1000rpm, luong mai mon Taber béng banh xe mai mon CS-17 cia mdy thir mai
mon Taber t6t hon 14 bang 10mg hozc 16n hon. Néu bd phén cha x4t c6 luong
mai mon Taber nho hon 10mg, bé mat gia?'ly s& bi hu hai va chir s& bi mo khi bi

cha sat.

Vé vat liéu dé tao ra bd phéan cha xat 11, cao su silicon, cao su nitril, cao su
etylen-propylen, cao su etylen-propylen-dien, hodc cao su ran nhiét khac hozc
elastome trén co s& styren, elastome trén co so olefin, elastome trén co s&
polyeste, hodc elastome déo nhiét khac hodc vat liéu tua cao su khac, cac hon hop
cua hai hoac nhiéu loai vat liéu tua cao su, va céc hdn hop cua céac vat liéu tua
cao su va cdc nhua c6 thé duge sir dung dé tao ra bd phan cha xat 11 dé cho

lwong mai mon Taber bang 10mg hodc 16n hon.

Hon nita, dé didu chinh lugng mai mon Taber bang 10mg hodc 16n hon, cling
c6 thé bd sung chét déo hoa phtalat dé lam cho vat liéu cua bd phan cha xat 11
mém hon. Do bd phan cha xat 11 chtra chét déo héa phtalat, nén bo phan cha xat
11 s& d& bi mai mon hon, vi thé c6 thé tdy cac nét viét ma khong lam hu hai bé

mat gidy va khong lam mo chit in v.v..

Hon nita, b phéan cha xat 11 t5t hon 13 ¢6 d6 cung do duoc badi thiét bi do do
cing loai D dugc xéac dinh bai JIS K6203 béng 30 hoac 16n hon. Do d6, d6 ctiing
dinh trudc co thé duoc dam bao va cb thé dat duoc thao tac cha xat 6n dinh hon.
Luu vy rang, bo phan cha xat 11 cling c6 thé duogc Gmg dung cho biit cAm Ung hogic

buat kim.

Danh muc céc s6 chi dan
1. Dung cu vidt
2. Thén tru trudc
3. Théan tru sau
4. Than
5. Rudt but
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6. Lo xo

7. Kep

8. Nip trong

9. B§ phan tac dong
10. Co cdu bam

11. B6 phan cha xat
12. Nép
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YEU CAU BAO HOQ
1. Dung cu viét ddi mau do nhiét bao gém bd phén cha sat dé téy nét viét dugc

tao ra bdi muc do6i mau do nhiét va phan thao tac,

trong d6 bang cach diy phan thao tac vé phia trudc thong qua bd phan cha

sat, rudt bat c6 thé di chuyén qua than theo chiéu truéc-sau,

trong d6 lwong mai mon Taber theo thir nghiém mai mon Taber dugc xac

dinh theo JIS K7204 1a 10 mg hoac 16n hon véi CS-17,

trong d6 bd phan cha sat ma dugc che bdi bd phan che ma dugc tao nén trong

su6t hodc ban trong suot khi chua dugc st dung, va

trong do trong trang thai ma by phén cha sat dugc che baoi bo phén che, khong

thé ddy phan thao tac vé phia truéc qua b phan cha sat.

2. Dung cu viét d6i mau do nhiét theo diém 1, trong d6 bd phéan cha sat c6 mat cat
ngang theo hudng bén dugce dé 10 & dau sau c6 dang hinh tam gidc véi cac dinh
ciia dang hinh tam gidc dugce tao nén dugc bo tron theo cac dang hinh cung va véi
cac ban kinh cong cua cic cung dugc tao nén 16n hon v& phia xa hon phia dau

sau.
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