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A

1.1 Anh sang l1a mau sic

Ching ta dang song trong mot thé gidi diy mau sic. Vdi
SU trd gitip cia miu sic chiing ta ¢6 thé nhin nhin rd ring
moi vit xung quanh dé 1am cho cdm gidc clia ching ta 6t
hon. Cdc thiét k€ ndi that va sy phdi trdn miu anh hudng
true tiép dén 4n twdng va cadm gide cla chiing ta. Cdc mau
¢6 thé dung chung dudc vd1 nhau s€ tao ra mot su can
bing hai hoa lam cho ching ta ¢6 ¢cdm nhéin t6t. Nganh
cong nghiép in cling sit dung cdc mau dé thé hién an
phim hiéu qua hon. Cdc yéu cau vé chilt ludng tif phia
khdch hang dang khong ngitng ting. PE ddp ttng cdc yéu
cau nay, cdc tiu chuin chit lugng mdi da dude dit ra.
P¢E dinh gid cdic mau, trude hét ching ta phai nhin thi'y
ching. P& nhin thiy ching ta cidn c¢é dnh sdng.
Mt trifi toa ra dnh sdng - D6 14 ngudn sdng sd cap.

Tuy nhién, hau hét cdc d6i wdng trong moi trudng cia
chiing ta lai khong thé wr tda sing. Chiing dudc goi la
ngudn sang thit cAp. Chiing ta chi cam nhin dudc cdc
doi twgng nay va mau sidc cta ching khi chiing dudc
chiu sdng.

10
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Anh sing 12 bic xa lan truyén rat nhanh véi téc do
300.000 km/gidy. NGi ding ra, dnh sing bao gbm céc
dao dong dién tir dude truyén di tif ngudn sdng dudi dang

» . " - e » y - A
song. Giong nhu song nude, mo1 song dnh sang bao gdm
phan 16i 1én va phan 16m xudng.

Phin 16i /\
I |
Phan Iém \/

Cdc song dudc phin loai theo chi¢u dai budc séng hay
s0 dao dong ma ching thuc hién trong mdt gidy. Cac
budc song thudng c¢é don vi la km, m, cm, mm, nm hay
picomet. S& dao ddng séng trong mot gidy, goi la tan s0,
dudce do biing don vi Hz.

Cédc budc séng c6 chiéu dai khdc nhau ¢ nhitng dic tinh
khdc nhau. Thi du nhu tia X duge diing dé chan dodn
trong y khoa, nhiéu ba ndi trdg dudc trang bi cdc 10 viba
d€ niu va him ndng thic in. Cdc loai séng khdc dugc
diing trong viéc truyén tin hiéu dién thoai, radio va tivi.

Chi ¢6 mdt khodang séng dién tir rAt nho dude nhin thiy
dudi dang mau cta dnh sdng. Phan thiy dudc cia quang
phd séng trai dai tir 380 nm (tia cuc tim) dén 780 nm (tia
hong ngoai). Anh sing ¢6 thé dudc tich ra thanh cdc
thanh phan mau bing ling kinh. Anh sdng tring dudc
phdi trén bdi tit cd cdc mau trong dai quang phd va dudc
tdch thinh cdc mau trong ciu vong.

Hinh minh hoa k€ bé&n cho thdy chi¢u dai cdc budec sdng
tr o (Red) dén Luc (Green) roi dé€n Xanh (Blue)* cang
lic cang ngin dan.

* Do thudt ngit chi 1én mau trong tiéng Viét chua dinh hinh, dé
trdnh nham lan cdc khdi niém mau, ¢ dday chiing 16i tam ding
tiéng Anh dé chi 1én mau.

11

. red (khoang 700 nm)

ANAWAWA
I IRV IRV

. green (khodng 550 nm)

ANAWAWAWA
VRV IRV IRV

. blue (khoiang 400 nm)

NNNNNN
BVAVAVERVEVRV

https://tieulun.hopto.org



<3y

-

"_".'h- L

| Tia X : T Héng ! Séng vd tuyén :
| . ngoai ngoai 1 | 1 I i
| Tia | | 1 RadarTw F -
| I t é I 1 1 L] l M l I
| gamma | , S0ng ngan i1+ UHF HFIMFILF,

1 km
Budc song

400 500 600 700 nm

1.2. Cam nhan mau thay dudc

Chi qua su lién k€&t vdi dnh sdng ma miu sic cla vat thé
mdi tr§ nén thiy dudc - tai sao?

Maiu sic khong thé duge xem 1a dic tinh riéng cua mot
vl thé nhu 13 hinh thi cia vit thé dé. Pic tinh ¢d hitu
ctia cdc vit th€ 12 hip thu hodc phdn xa cdc budc séng
nao do.

Chiing ta chi ¢6 thé cdm nhdn cdc miu twong ¥ng vdi cdc
budc song phan xa.

12
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Néu dng sdng tring dudc chi€u vao mdt doi wwgng s€ ¢

mdt khd ning dudi diy xay ra:
TAt cd dnh sdng bi hip thu. Trong trudng hop nay
chiing ta cam nhén doi twwgng ¢6 mau den.
TAt ca dnh sdng dudc phan xa. Trong trudng hdp nay
doi trgng ¢6 mau tring.
TAl ca dnh sdng déu di qua ddi tudng. Trong trudng
hop ndy mau clia 4nh sdng khong doi.
Mot phan dnh sdng bi hdp thu, phan con lai dude phdn
xa. Trong trudng hdp nay ta cam nhdn dudc mau tuy
thudc vao bude séng nao clia dnh sdng dude phan xa
va budc séng nao dude hip thu.
MOt phan dnh sdng bi hap thu, phan con lai dudc
xuyén qua doi trgng. Trong trudng hdp nay ta cam
nhin dudc mau sic tuy thudc vao budc séng nio cla
dnh sdng bi hip thu, budc séng nao xuyén qua.

Mot phian dnh sing dude phdan xa, phin con lai di

qua. Trong trudng hdp ndy mau sic cla dnh sdng
dudc phan xa va mau cua dnh sang di xuyén qua s¢
thay doi.

Nhitng dic tinh ctia doi wong dude chi€u sdng quyét
dinh viéc cam nhdn mau s€ rdi vao mot trong cic trudng
hgp trén.

Anh sing phin xa hay truyén qua d6i wong duge mit
ngudi ghi nhin va chuyén thinh cdc xung thin kinh kich
hoat cam nhin mau trong bd nao.

13

https://tieulun.hopto.org



W o=

- a0

Vong mac cia mit ngudi cé
vO van € biao nhay sing. C6
hai loai t€ bio: t€ bao hinh que
va t&€ bao hinh nén. TE bao
hinh que phén biét dd sdng 104,
trong khi t€ bao hinh nén ghi
nhin mau sic. C6 3 loai t&€ bao
hinh nén, 1 loai phan d@ng cdc
budc séng ¢4 dinh trong dai

quang phd tir 400 dén 500nm
cho cam gidic mau Blue; mot
loai phan ng vdi bude séng tir 500 dén 600nm cho cam
gidc mau Green va mdt loai phan ng véi budec song tir
600 dén 700nm cho cdm gidc mau Red.

- mFn - -~ i - il = = =, u,
Vi¢c pho1 hdp cam nhédn cua cdc (€ bao hinh que va hinh

- o 5, g ) - v, - =
non trong mit lam cho con nguGi ¢6 thé cam nhidn va
phan bi¢t hang tri¢u mau.

1.3 H6n hgp mau
1.3.1 Hbn hgp mau cdng

HOn hdp cOng mau la sy phd1 hdp cac bude song anh
- A - s o - a il -
sang d€ tao ra cdc mau sic khdc nhau. Néu tit ca cic
% » a2 a5 . i~ - % -
mau cua quang pho dude pho1 hdp lai ta s€ ¢o mau tring.

Red, Green va Blue 1a cdc mau sd cidp cua hon hdp
mau cOng. Ching con dude goi 1a cdc mau moOt phan ba,
vi mdi mau dai dién cho mdt phian ba dii quang pho thay
dudec.

Nguyén 1y ¢d bdn ctia hdn hdp mau cong ¢6 thé dude md
td dé dang vdi ba vong tron mau, moi vong tron mau dai
dién cho mét chim sdng mau sd cip cla tdng hdp cong
dudc chi€u 1én min hinh. Giao di€ém cda cdc mau sd cip
chinh 1 cdc mau thit cap.

14
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Tai cdc ving giao nhau cda ba chim sing

green + red = yﬂuﬂw ¢6 cdc miu thit ¢idp dude tao ra;
green  + blue =  Cyan

blue + red = magenta

bluee 4+ red + green = tring

khong c6 ngudn sdng = den

Neuyén 1y ctia tong hdp mau cong dude sit dung trong
tivi mau, trong chi€u sdng trén sin khiu dé tao ra toin
cdc miu trong ddi quang phd thiy dudc.

1.3.2 Hén hgp mau trix

Cyan, Magenta va Yellow 1a cdc mau sd cip ctia hon
hgp mau trir, ching con dudge goi 1a mau hai phan ba vi
chiing dai dién cho hai phan ba khodng quang phd thiy
dudc.

Cdc mau hon hgp trir dude tao ra bing cdch bdt di (triy
di) mOt mau cOng sd ¢Ap tir dnh sdng tring (thi du nhu
diing kinh loc) hay bing cdch cOng hai mau sd ¢ip cua
tong hdp mau cong.

Muc in 1a cdc vat liéu trong sudt dong vai trd cia cdc
kinh loc mau. Mau nao sé dugc tao ra néu miau Blue
dudc hap thu bdi muc in khi in trén gidy tring?

Mau Blue dudce loai bo tir 4nh
sdng tring va cdc mau quang
pho con lai clia dnh sdng tring
dude phdn xa. Viéc tong hdp
hai thinh phin quang phd con
lai (R va G) s€ tao ra mau
Yellow va mau Yellow chinh
12 mdu ma ta cam nhin dudc.
Muec in dd trir bét di mOt phan
ba quang ph0 ctia 4nh sdng
(mau Blue) va cho hai phin ba
mau con lai di qua (R va G). Giay

15
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Hiy gida st ring ¢d hai mau muc trong sudt dude in
chong 1én nhau. Thi du d6 14 hai mau Yellow va Cyan.
Hai mau muc in nay ¢6 tdc dung loai trif hai mau Red va
Blue ra khoi dnh sdng tring. K&t qud 13 ta ¢im nhén
duge mau Green. Nhyt vy muc in di trif hai phan ba
thanh phan ctia dnh sdng tring.

Giay

Khi Cyan, Magenta va Yellow dude in chdng 1én nhau,
chiing s& hip thu h€t cdc thinh phin clia dnh sdng tring
nén khong ¢6 dnh sdng mau ndo phdn xa t3i mit ta cd,
do vy ta cam nhin dudc mau den.

Giay

16
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cyan + yellow =  green
yellow + magenta = red
magenta + cyan =  blue
cyan + magenta + yellow = den
khong ¢6 muc =  ring

1.3.3 Téng hop mau tuang hd

Cédc hinh dnh mau dudc in bing cdch st dung bon mau
muc Cyan, Magenta, Yellow va Black (den). Muc 1n
mau Pen cdi thién d0 sdc nét va chiéu su cla hinh
anh. Do dic tinh cua cdc hat mau cia muc mau, nén
mau Pen dugc tao bing cdch phoi hgp cdc mau Cyan,
Magenta va Yellow thuc st khong bao gid dudc den
dim nhv ¥ mudn.

Trong in offset kich thudc ctia cdc di€ém tram tuy thudc
vio tong miau mong mudn. Khi in, cdc di€m tram clia cdc
mau s& nim canh nhau, nim chong 1&én nhau mot phin
hoic nim chdng hoidn toan 1&n nhau. Néu chiing ta quan
sdt cdc di€m tram biing kinh phdng dai (xem hinh vé&)
chiing ta cam nhin dudc mau sic tir két qui cia tong
hdp mau trit (trf mau tring cla gidy). Tuy nhién, néu
khong ding kinh phéong dai va nhin td in vdi khoang
cdch thong thudng, mit ngudi khong thé phan biét dudc
tirng diém tram nhd. Trong trudng hdp niy cic mau dudc
in di dudc tong hdp cong.

Viéc phoi hdp gitta hon hdp mau c¢dng va mau trir dudc
goi 1a hdn hgp mau wong ho.

17

Trong tGng hdp miu trir, khi cic miu

muc cyan, magenta, yellow dude in

A - - - .,
ching lén nhau s€ tao ra cdc miau thi
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1.4 Cac hé thong phan loai mau.

Mdi nguSi cdm nhin mau mdt cdch khdc nhau.
N&u ta hoi nhi¢u ngudi vé mau clia mot vt nio
d6 ta s€ nhan dudc nhitng cdu tra 15i khdc nhau.

Tuy nhi€n, cdc nha in ¢in ¢ mot tiéu chuin cho
viéc xdc dinh mau. Vi muc dich nay nhiéu hé
thong phin loai mau khdc nhau da dudc thiét
lap. MOt vai hang san xudt myc in da cho in cdc
quyén sich miu mau va dit tén cho cdc miu, thi
du nhu Novavit 4F 434. Cdc hing sin xudt khdc st
dung quat mau nhu HKS va Pantone. Vong tron mau
ciing 12 mdt cong cu hd trd. N6 ¢6 thé gdm 6, 12, 24 hay
nhi¢u phian hon nita. TAt cd cdc hé thdng nay liét ké cdc
thi du v& cdc tong mau riéng biét rdi dit tén cho chiing.
Cdc hé thong mau nay khong phdi bao gid ciinghodn
hdo va da sO hau nhu khong thich hdp cho viée tinh todn.

Nhu ta da bi€t, cdm gidc v€ mau clia ching ta phu thudc
vao viéc kich thich cdc t€ bao thu nhin tin hiéu clia mit,
cdc t&€ bao ndy nhay cdm vdi cdc mau Red, Green va
Blue. Vi vay vi¢c phin loai mau mot cach r6 rang dua
trén ¢d s3 3 gid tri mau ndy 13 can thiét.

Vi su ho trg cia mot hé thong nhu th€, mau Green ¢6
thé dudc tinh nhu sau: Green=0x Red + 1 x Green +0 x Blue,
hodc gonhdn G=0xR+1xG+0xB.

Néu ta vé cdc mau cd bin theo cdc truc cia mot hé truc
toa do ta s€ c6 dudc khong gian mau.

Nhiéu chuyén gia di thdo luin vé cdc hé thong phin loai
mau va thi€t 1dp nén cdc khdi niém khdc nhau vé cdch
thi€t k€ mot khong gian mau. TAt ca céc
khong gian miu nay déu c6 nhitng vu diém /)
va nhudc diém. [

18
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Mot s6 khong gian miu quan trong nhit da dudc tiéu Ay
chuin hod trén pham vi todn cau. Chiing dudc sit
dung trong nhi¢u nginh c¢ong nghiép, thi
du nhu trong cong nghi¢ép nhuém va
sdn, trong nganh cong nghi¢p
dét, thuc phim va y (€.
Bi¢u dd mau tiéu chudn CIE
cho d€n nay di dudc chdp nhin
¢ moi ndi.

H¢ thong nay st dung cdc bi€nso X, Y
va Z la cdac gida tnn dinh lugng mau thay vi
R, G, B. Vi cdc 1y do thuc (€ cdc toa do mau
X, y va hé s0 d0 sdng Y dudc quyét dinh tif cdc
toa dd nay (Hé s& do sdng Y dudc dung d€ do do
sang cua mot vat thé mau). Vi tri ctia mdi mau cé thé
dude xdc dinh chinh xdc bing cdch sif dung 3 truc toa
do nay.

Cdc mau ¢6 ciing do sdng ¢6 thé dudc vé trong khong
gian 2 chiéu dudi dang mit phing don. Phin cit ngang
vuong goc vai truc dd sdng Y trong khong gian mau CIE
12 bi€u d6 mau CIE.

Cdc mau pho 1a cdc mau c6 do bio hoa t8i da ¢é thé
phuc ché& dudc cho mdt tdng mau (bude song). Chiing
nim trén dudng bién cia biu d mau CIE. Hinh minh
hoa chi vi trf cia mau phd wong @ng vdi bude séng clia
né tinh biing don vi nm. Puting thing ndi budc séng 380
nm va 780 nm dudc goi 1a dudng mau do tia. TAt ¢d cdc
mau dude tong hop cdng gita cdc miu phd nim trong
khu vuc dude bao bdi cdc di€m mau pho va dudng mau
do tia.

Pi€m trung tAm cta hé truc toa do ¢é toa d6 x = 0.333
va y = 0.333 dudc goi tit Ia di€m E (Equi - Energy
Spectrum - Piém cén biing niing lugng phd) va doi khi
con goi 1a di€ém A (Achromatic - di€m khong mau)

19
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D0 bao hoa cua cdc mau ting dan tif tAm ra ngoai bién.

Thang mau Chidu Au DIN 16 539 mé 4 vi tri ctia cdc
mau Cyan, Magenta va Yellow cho in Offset 3 va 4 mau.
NG ciing xdc dinh vi tri mau cho cdc miu thd cap cla
tong hdp mau trir 13 Red, Green va Blue.

Bi¢u dd mau dudi day cho thiy vi tri cdc miu theo tiéu
chuin DIN 16 539 ciing nhu khodng mau cé thé phuc
ch& duge khi in. Sy phin b nay rit wong dong vdi tat
ca cdc gia tri dd sang.

C4c tong mau nim trong hinh luc gidc § ¢6 thé phuc ché
dude biing phudng phdp in offset 4 mau dung lhdné Chiu
Au. Cidc tong mau niim bén ngoii chi ¢6 thé phuc ché
vdi su ho trg cla cdc mau dic biét.
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Trong thang mau Chiu Au DIN 16 539, cdc gid tri dudi
day doi véi gidy trdng phin da dude xdc dinh cho cdc
diéu kién in va do dac.

Cdc mau nguyén Cdc truc D3 sdng
cip va sd ¢cdp toa d mau

X y Y
Yellow 0.437 0.494 17.8
Magenta 0.464 0.232 17.1
Cyan 0.153 0.196 21.9
Yellow-magenta 0.613 0.324 16.3
Yellow-cyan 0.194 0.526 16.5
Magenta-cyan  (.179 0.101 2.8

Cdc gid tri x, y, vd Y dudc do bing mdy do pho. Chiing
con dude do vdi cdc mdy do cam tay hay cdc mdy tinh
ndi trrc tuyén véi mdy do kiém tra (thi du nhu
Heidelberg CPC 21).

21

Khodng miu ¢é thé phuc ché duge theo
DIN 16 539.
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Viéc ddm bdo chit lugng in nhim muc dich phuc ché
miu chinh x4c¢ va 6n dinh toan b qu4 trinh in. Bén canh
muc in va mau cda gidy in, cdc thong s6 quan trong nhit
12 40 day 18p muc, gid tri tAng thi, cAn bing mau, su
nhin muc va thi tv chong mau.

2.1 D6 day I6p muc

Cam gidc vé mau ctia mot hinh dnh in phu thude vao Idp
muc in ¢ mOt mitc dd nhat dinh.

Vi cdc ly do k¥ thudt, d0 day 16p muc 151 da trong ky
thuét in offset vao khoang 3,5 um.

Pdi véi gidy trdng phan va cdc miu myc theo tiéu chudn
DIN 16 539, céc vi vi trf mau chinh xdc ¢6 thé dat dudc
vdi Ao day 16p muc nim gitta khodng 0,7 va 1,1 pm.

Tuy nhién, n€u st dung gidy va muc in khong thich hdp
ta khong thé phuc ch& dude cdc mau nim & cdc géc clia
biéu d6 mau CIE. Khodng mau ¢é thé phuc ché dudc
ciing giam né€u d bao hoa mau khong du. Trong minh
hoa md td ¢ trang bén, viing mau tring cho thiy khodng
mau phuc ch& bi thu hep lai khi in bing cdc loai muc
khong dat chat lugng ctia m6i mau trong ba mau.

Xét vé khia canh vat 1y, anh hudng ctia d6 day 1dp muc
1&én cdc dic tinh quang hoc ¢ thé dudce giai thich nhu sau.

Muc in khong che phi gidy ma chiing trong sudt. Anh
sdng xuyén qua muc in. Trong qud trinh di qua muyc in,
dnh sdng s& dung phdi cdc hat mau, cdc hat mau niy sé
hap thu nhicu hay it cdc budc séng ndo d6 cla 4nh sdng.

Su tdp trung cla cdc hat mau va d day 1dp muc cang
cao thi cing ¢é nhi¢u hat mau dung phdi dnh sdng va
anh sdng s& dudc hap thu nhiéu hon.
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Cudi cling, cdc tia sdng tdi dudc bé mit gidy mau tring
va dudc phan xa. Trong qud trinh phan xa, dnh sdng lai
phai di qua do day 16p muc mot 1an nita roi mdi tdi mit
nguol quan sat.

Mot 16p muc in day hdp thu nhi¢u va phan xa it dnh sdng
hdn so vdi 1dp muc in mong, vi I€ d6 ngudi quan sdt cam
nhin mau td61 hon va ¢é dd bao hoa cao hon. Vi vay,
phin dnh sdng di dén mit ngudi dude coi 13 cd sd dé
ddanh gid mau.
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2.2 Y nghia cta gia tri téng tram* trong
nganh in

Ti€p theo muc in, cdc gid tri tdng tram 1a thdng sO quan
trong nhat d€ ddnh gid tdng mau.

Ung véi mbi dién tich (d6 16n) ciia diém tram ta s& ¢6
mot gid tri ting thit, ngudi ta thudng goi 1a gid tri tdng
tram F (%). N6 cho biét i 1& phan trim vé dién tich clia
cdc di€ém tram va phin gidy tring. Trong trudng hdp
gidy tring F=0%. Khi in pht nén F=100%. Néu F=40%
thi ¢6 nghia I cdc di€m tram che 40% dién tich va 60%
dién tich con lai 12 phdn tring cla gidy. Cdc tdng mau
cang sdng thi gid tri tdng tram cang nho.

2.2.1 Su dich chuyén tang thit

Khi mdt hat tram dugc truyén tif phim sang bdn in roi tr
bin in qua tim cao su, rdi cudi cling truyén 1én giay,
hang loat cdc y&u to ¢6 thé 1am thay d6i kich thude hinh
hoc ctia n6.

St thay ddi cdc gid tri tAng thit gdy ra bdi cdc qud trinh
trén ¢6 thé dude b trir tir cong doan ché& ban. Mot duding
cong md td cdc dic tinh truyén tang thi ¢6 thé dudgc vE
biing cdch do cdc thang kiém tra in va so sdnh ching vdi
bai mau. Néu trong toan b qud trinh in (1 khi quét hinh
cho d&n khi in hoan chinh) néu dat dugc cdc thong s6 so
vdi tiéu chudn thi ¢6 thé mong ddi sin phim in ra gidng
bai miu.

Tuy nhién, st dich chuyén ting thif 13 van dé kho ciia
nganh in khong thé thiy trude dude. Ching cin dugc Iuvu
¥, dic biét trong sudt qud trinh in. Cdc y&u 18 quan trong
nhat la:

* Gid tri tang thit dutge thé hién qua s bién doi dién tich ciia cdc
diém tram.
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Dudng di cla
diém tram

Phim

Binh ban
Ep phim
Hi¢n phim

Ban in
Phdi ban

Lamam

Cha muc

In

Ban in / cao su

Tam cao su

Cao su/ vat licu in

Cac yéu t6 anh hudng

GdJ canh phim, bing keo, keo din

Hoa chat, thdi gian hi¢n

Vit liéu in, dd0 mai1 mon theo soO
lugng 1n

Thdi gian phdi, hut chin khong,
chi€u sdng ngang hdng.

Ludng nude Am, dd pH, sifc ciing bé
mit, d§ ciing cua nudc, nhiét do.

bo day I6p muc, do quanh, nhi¢t do

By - t

Qua trinh ép lidn

Vit liéu, tinh trang bé mit

Qua trinh €p ldn
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Hinh dang di€m tram

Hai di€ém tram trén phim
(Phong dai khodng 150 1an)

s . 2 < b
Lala ¥ e A e | L*-’*
Piém tram trén ban trude khi
cha muc

p 2 ™~ *
Piém tram trén ban sau khi
cha muc

Hat tram trén tdm cao su
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Vitligu in
Truyén gidy

Ra gidy

Hat tram to ra

Phan tring bi bit

Hat tram bi nhd di

&

Cac yéu 16 anh hudng Hinh dang di€ém tram

B¢ miit, chit lugng gidy
Su #n khdp khi truyén gidy

Quétlem

Hinh phong dai cho thdy 1o
k€t qua t6t nhat cia mot
di€m tram.

Su tdng / giam cdc gid tri téng tram

Hién tudng hat tram to ra chinh la su gia ting dién tich
diém tram trong qud trinh in, khi so sdnh vdi diém tram
trén phim. Sy gia ting dién tich ndy mot phan 1a do qud
trinh in, vit liu in va mdy in va khong bi dnh hudng bdi
ngudii thd in. G mot gée do nio dé ngudi thd in ciing gop
phan lam ting tang thi dic biét 1a khi ho di¢u chinh viéc
cAp muc.

Hién twrgng cdc phan khong in (d€ tring) bi nho di cho
dé&n khi bi bit hin. DBoi khi su kéo dich va ddp nét ciing
gay bit.

La hién twong cdc hat tram trén (& in nhd hon so véi hat
tram trén phim.
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Su bién dang diém tram

Kéo dich 1a hién tudgng hinh dang mdt diém tram thay
ddi trong qud trinh in do chuyén dong widng d6i giita ban
in vd tAm cao su, chinh vi 1y do niy ma mot di€ém tram
tron ¢ thé bién dang thanh hinh bau duc. Kéo dich phia
gée phai cua hudng in dude goi 1a kéo dich bén. Kéo
dich chéo chi xay ra khi ca hai dang kéo dich trén xay ra
cung mot lic.

Trong in offset, dip nét cé nghia 13 mot di€m béng
khong mong mudn ¢é hinh dang giong nhu diém tram
xuat hién k& bén di€m tram.

L3 su bién dang clia diém tram gy ra bdi cdc tic dong
cd hoc sau in. Thudt ngit “quét lem™ cling dudc st dung
trong trrdng hdp muc in dinh vao mit lung cua (d in sau
no.

Cac diém ngudi tho in cin chi y

V@i s gitip d3 cla thang kiém tra, sy gia ting ting thit
¢ thé duge ki€m tra bing mit va do duge. PE phuc vu
cho viéc ki€m tra biing mit, cdc thang tin hiéu rat hitu
dung. Hién twgng phan t tring bi bit ¢6 thé theo dbi
dude 10t nhat vdi sy trg gitip clia cdc phan tf do tram vdi
cdc gid tri tang thit cao.

Hién twdng hat tram to ra va phan tring bi bit chii yéu
gay ra bdi su cAp myc qud nhic¢u va cidp khong du nudc,
ap luc in qud 13n gitra ban in va tdm cao su, cao su cing
khong chiit. Hon thé nita, cdc 16 cha muc va cha bdn ¢6
thé khong duge diéu chinh thich hdp.

29

Hat tram bi kéo dich

Hat tram bi ddip nét

Hat tram bi quét lem

Diing Sai

L N N | X R
eeoe o0
eeoe o0e®

]

https://tieulun.hopto.org



Sai Trong cdc diéu kién in binh thudng va phdi bdn chinh
xdc, cdc phin u¥ in thudng to hon so vdi phim. Céc
khi€m khuy&t nhu bay ban hodc tu muc c¢é thé lam cho

co o0 phan (¥ in nho lai. Trong trudng hgp dé ta nén khic phuc
: : : nhv sau: thudng xuyén lau rifa tim cao su va bd phén

muc, thay doi loai muc in va thit it chong mau. Kiém tra
cic 16 cha ban, dp luc in.

= = = Hién tudng kéo dich thdp nhat & cdc loai tram dudng.
000 Cdc dudng song song thudng chi ra hudng kéo dich. Kéo
dich theo hudng in thudng do sai 1éch ldn ép gitta dng
bian va 6ng cao su hodc do dp luc in qud cao. Pay la 1y
do tai sao qud trinh lin ép in va dp luc in can duge kiém

- i« ”
B tra thian trong nhat.

Pip nét dude ki€ém tra bing cdc phin t ding dé ki€m
cee tra kéo dich. Thém vio d6, cdc hat tram phai dugc ki€ém
eee tra bing kinh phéng dai vi tram dudng ban thin no
'Y X ) khong cho phép phan biét gita kéo dich va dip nét. Co

nhi¢u nguyén nhian gay ra dip nét, hiu hét cdc nguyén

nhin khong it thi nhi¢u déu lién quan dén gidy in.

Hién tudgng quét lem it khi xay ra vdi cic mdy in td rdi
: : : hién dai. Nhitng viing trén mdy in (3 rdi, noi J gidy va
886 miit gid'y mdi in ti€p xtic cd hoc 12 nguyén nhin chi yéu

giy ra hién wong quét lem. Quét lem c6 thé xdy ra khi
~ ~ . - = w - - - - g [ -
x€p chOng giay hodce khi in trén cdc may in dao mat giay.
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Cdc phan t tin hiéu in k&m vdi tai liéu nhu dai SLUR 13
mot cong cu ¢6 gid tri A€ kiém tra mot cdch nhanh chéng
nhitng su thay d6i gid tri ting thit. Cdc phin tf nay
phéng dai nhitng 101 xdy ra trong qud trinh in.

Cdc 161 nhu hat tram bi to ra, bi thu nho, kéo dich hay
dip nét dnh hudng dén cdc phan uf tram hat nhuyén
nhiéu hon 13 cdc phan tf tram hat 16n. Nguyén nhin xdy
ra hién twdng nay cé thé dude 1y gidi nhy sau: cdc di€ém
tram nho (tram d6 phdn giai cao) ting hodc gidm dién
tich bing véi su ting giam x4y ra ddi vdi cdc hat tram
I6n (tram ¢6 d6 phin gidi thip) do vay khi in tram ¢6 do
phan gidi cao ta sé ¢6 nhi¢u hat tram hon nén d€ bi ting
hoic gidm nhiéu hon so véi tram thd. Pé chinh 1a 1y do
tai sao trong sudt qud trinh in ¢é nhi¢u muc in tu quanh
cdc hat tram min hdn va hdu qua la hinh anh in ¢ do
phan gidi cao s& 18i hon. Hién wrong ndy 13 c¢d sd d€ thiét
l4p nén cdc phan ¥ tin hi¢u va do dac.

CAu tric va chifc niing cia ddi SLUR sé& gidi thich ngin
gon cho hién twgng trén. Trong gidi SLUR cdc phin ¥
tram thd (phan vién quanh) dude phodi hgp vdi cdc phan
tf tram min (cdc con s0).

Trong dai thang kiém tra SLUR ¢6 céc gid tri tong tram
biing nhau dudc tao ra tr tram tho. Cdc so tir 0 161 9 dude
tao ra W tram min ¢6 cdc gid tri tOng thu nho dan. Trong
qué trinh in sin ludng, trén (& in chuin s& ¢6 s8 3 trén
thang ki€m tra va khi nio viing tram thé xung quanh né
¢ cling gid tri tong thi ¢6 thé s6 3 khong con doc dudc
nita. Tuy nhién, néu sy gia ting ting thit xdy ra trong
sudt qud trinh in thi con sO cao hdn k€ ti€p vdi tang thit
thAp hon s& ¢é cung tdng v4i viing tram thd bao quanh
né. Su gia ting tang thit cang cao thi su cin biing tOng
giita sO va viing tram thd bao quanh s& dich chuyén vé
con sO cao hon.

D6i véi hién tigng hat tram bi thu nho thi moi viéc dién
ra ngudc lai. Trong trudng hdp nay cdc con s6 2, 1 hay
thAm chi 0 ¢6 thé khong doc dudc.
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Tit

Hat tram to ra

Hat tram nhd di

Kéo dich bén

Kéo dich

theo hudng in

Cdc con s chi don thuan cho biét hién wgng gia ting
tang thit hodc hién twgng thu nho hat tram ¢ thé xdy ra
hay khOong. Cdc nguyén nhdn gdy ra hai hi¢n tugng nay
phdi dudc xem xét biing kinh phéng dai trén (3 in hoic
trén ban in. Phin chit SLUR phia bén phai clia cdc con
s0 cho biét ¢ in dang chudn, hat tram to ra, kéo dich hay
ddp nét. Khi in néu hién ttdng gia ting ting thit xdy ra
thi chir SLUR s& khOng rd rang hon so vdi (& in t6t, mic
di toan bd ving chita chit SLUR trong t6i hon.

Tuy nhién, cdc di€m tram trén thang ki€ m tra it thich hdp
d¢€ nhén biét su kéo dich hay dip nét. O phin tram ta ¢6
thé nhin thiy st to ra nhung su bién dang di€n hinh kém
theo hudng kéo dich ¢4 thé thdy rd hon phin chit SLUR.
Thi du trong trudng hdp k€o dich theo hudng in thi cdc
dudng ké nim ngang tao nén chit SLUR (song song vdi
canh nhip) s& rong ra lam ta thiy ro chit. Ngudce lai,
trong trudng hdp kéo dich bén, phin bao quanh chif
SLUR ¢6 cdc duding ké doc s& trd nén 61 hon.
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Hinh minh hoa dudi diy cho thi'y dnh hudng cta su thay
ddi gid tri dién tich diém tram dé&n dnh in, diy 12 maot vi
du vé suf gia ting ting thit. ThAm chi néu cdc di€m tram
ctia chi mot mau ¢d ban 1dn hon mite yéu cau thi cling
din d&n sy thay ddi gid tri tong mau.

Di nhién, dié¢u nay ciing quan trong d6i vdi viéc truyén
tang thif chinh xdc trén mdy in. Qud trinh truyén ting thit
trong in offset (1f ban sang cao su va i cao su sang (J
in), thudng 1am cho cdc di€ém tram 16n hon. Hién tuwdng
nay dudc goi 1a sy gia ting tang thi.

Cdc dai thang kiém tra gitip kiém sodt dugc chit ludng
(& in, nhung chiing khong cung cip cdc thong tin vé cdc
gid tri sai 1&éch cu thé va cdc 16i. BE ¢4 thé biét dudc chit
Iugng clia cdc gid tri tdng can phai ding d&n cdc phuong
phdp do.

2.2.2 Su gia tdng tang thi

Su gia ting tang thit 1a su khdc biét gilta cdc gid tri tOng
tram trén phim va trén 3 in. Pay 1a k&t qua cia viéc
bi€n dang hinh hoc cia di€ém tram lin hiéu ng quang
hoc (hién widng tdn quang*) xem ro 3 chudng 3.4.4.

Ciing gidng nhu gid tri tdng tram F, gid tri gia ting ting
thit Z thudng dude tinh bing phan trim (cong thifc tinh
sU gia ting tang thit Z dude dé cip & chuong 3.5.1).
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St gia ting ting thif 12 su khdc biét giifa gid tri tong tram
khi in Fy va gid tr1 tong tram trén phim F.

Vi s gia ting ting thi khdc nhau wy thudc vao cdc
khodng gid tri tong, cdc sO liéu vé su gia ting ting thi
cling nén néi rd vé gid tri ting thit twong Wng trén phim.
Vi du: d gia ting tang thi 1a 15% doi véi Fy = 40%,
hodc gon hon 1a Z,, = 15%.

Cic thiét bi do hién dai cho biét do gia ting tAng thit mot
cdch truc Lép.

Chi y: D6 gia ting ting thi Z(%) 1a hiéu so giita gid tri
tong tram khi in Fy va gid tr1 tong tram trén
phim F.. Do vy gid tri nay khong lién quan dén
gia tr1 1dong tram trén phim F.

2.2.3 Budng ddc trung in

Su bi€n ddi gid tri tdng tram khi in Fp, so véi gid tri 1dng
tram trén phim F ¢6 th€ dugc mo té& mét cdch ro rang dé
di¢u chinh qu4 trinh ¢h& bin qua dudng dic trung in.

D¢ xdc dinh dudng dic trung in, ngudi ta sit dung thang
tram ¢6 it nhit 14 3 nic ting thit va mot O tong nguyén,
¢6 nhiéu thang do ¢6 cdc 6 chuyén doi gid tri tong tr 0%
dén 100% véi cdc gid tri tdng cdch nhau mot khodng 5%.
Vdi mdy do mit do ta ¢6 thé do mat do muc & tdng
nguyén va cdc bic trong thang tram dé tir d6 xdc dinh
tang th tram. Pua toa do cdc diém do dudc vao do thi
dd v& sdn cdc gid tri ting tht trén phim twong @ng, ta s&
¢6 dudng dic trung truyén ting thi W phim sang & in khi
qud trinh phdi ban dudc tiéu chudn hoa.

Puding dic trung nay chi ¢é gid tri ddi véi su phoi hdp
mufc in, gidy, dp luc in, cao su va ban in theo diéu kién
ki€m tra vi ching 13 nhitng y€&u t6 tir d6 ma ta xdc dinh
dudng dic trung. N&u ngudi ta ki€ém tra trén mot loai
mdy in khdc v3i muc in va gidy khdc thi mdi trudng hdp
s¢ cho ra m{t duGng dic trung khac.

Trén db thi dudng dic trung I nghiéng mot géc 459 biéu
dién duding dic trung in 1y twdng thdng thudng khong dat
dude. Trong trudng hdp ndy cdc gid tri ting thi trén
phim va trén td in hoan toan triung vdi nhau.

34

https://tieulun.hopto.org



Puting dic trung II thé hién ting thif tram do dudc trén
(& in chi rd sy thay doi ting thit giita phim va (3 in. Thi
du gid tri tong tram trén phim 1a 40% nhung trén dudng
dic trung in thit hai chi ra gid tri tOng trén td in 1a 55%.
Tir d6 ta ¢6 d6 ting thém ting thit Z(%) = 55%-40% =
15%. Khi xdc dinh sy gia ting tang thif trong qud trinh in,
phan tdng trung gian ndi 1&n nhiéu ¥ nghia nhit. Pudng
dic trung in chi ra ring tai phdn (Ong nay cdc gid tri tAng
thit dich chuy€n nhiéu nhat.

Film
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Td in

Z (%) 10% 15%

Td in
1{}[]“.-"‘& T = =11 . S + T+ TFTET A HT 1-..1.-;

90% [ S f
R . -] i L i prdfbad | fatbe ad b ] el t ’
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70% : R

60% [
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|
|
1

40%

30% Ff

20% Bf

10% Hm

l
4fud
']

0% W= i :
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Phim

Qua duding dic trung in thif hai ta ¢6 thé diéu chinh céc
gid tri tAng thit tram trén phim d€ cin biing va bi trif cho
d6 gia ting tang thi khi in.

35

https://tieulun.hopto.org



2.3 Do tuong phan K(%)

Do wong phin in twong ddi K(%) ding d€ kiém tra §
tOng %4.

Mot tJ in can ¢6 d twong phan cao hét mic ma né ¢6
thé. Piéu d6 ¢6 nghia 1a cdc tOng nguyén (in nén) cin ¢6
mat d0 muc cao, nhung tong tram van con hd khong bi
bit lai (tAng thit 181 vu). Khi ting lugng mue, mat do muc
trong cdc di€ém tram ting 1én va nhu viy d twong phdn
cling ting 1&én. Tuy nhién, viéc ting lugng muc dudc cip
chi ¢6 ¥ nghia d€n mot gidi han nhat dinh, vi khi d6 day
ctia 18p muc ting 1&n vugt qud gidi han d6, di€m tram to
ra va phan tring nén gidy § tong % bi bit lai. Nhu vay,
phan tring trén gidy bi gidm bdt din dén d6 twong phin
bi giam di.

Néu ta khong ¢6 sdn thiét bi do hién thi tryc tiép do
twong phan thi dd twong phan twdng ddi khi in ¢6 thé tinh
todn hay xdc dinh trén c¢d sd thang ki€m tra FOGRA
PMS (cOng thitc duge trinh bay & phan 3.4.3).

Pi€m tong phin twong ddi dudc sit dung dé kiém tra
chit luvgng di€m tram & tdng 3/4. Khi in sdn ludng, mic
di mit d6 mau muc & tdng nguyén khdng thay doi,
nhung khi tri s6 d0 tdng phan K bi gidm di thi d6 1a lic
can lau rira tim cao su.

Néu mat do muc ¢ tOong nguyén dat yéu cau, cdc gid tri
do trdng phan c¢6 thé dudc sit dung dé ddnh gid cdc yéu
t0 khdc dnh huGng dén qud trinh in nhu:

W Su lin ép in va dp luc in.

% Cdc tdm cao su va 1§ 16t

» Sy lam 4m bén.

W Muyc in va phu gia.

Khong gidng nhu sy gia ting tang thit, gid tri d§ wong
phan phu thudc mot phan 16n vio su gia ting mat do &
tong nén, nén né khong dude coi 1a mdt bién sd cho viée
chuian hod. Pé 1a 1y do tai sao cho dén nay tdm quan
trong cda né ngay cang gidm di ddng kE.
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2.4 C4n bdang mau

Nhuv da gidi thich & phan trén, cdc tdng mau dude phuc
ché trong in b6n mau bing sy phoi tron cdc thanh phan
khdac nhau cua muc Cyan, Magenta, Yellow va Black.
Né&u thanh phan phdi hdp giita ching thay d6i chiing sé&
cho ra miu khdc. € tranh diéu niy thinh phin cdc mau
ciu tao nén tOng mau mong mudn phai dude c¢in bing
chinh xdc va 6n dinh.

Néu chi ¢c6 mau Black thay doi, tdng mau trd nén sing
hodc 161 hon, chiing ta khong xem hién twgng nay nhu
t0ng mau bi roi loan. Tinh trang twong W cling xay ra khi
thanh phin tit ¢4 cdc mau hitu sic thay doi mdt cich
tuwdng d61 déu nhau va cing hudng.

Tuy nhién, chiing ta chi can thiép khi tong miu thay doi.
Su thay d6i tong nhu the chi xdy ra khi cdc mau phdi tron
thay d6i khong déu nhau hoiic & hon néu chiing thay doi
theo hudng ngudc nhau.

St thay ddi cAn bing mau ¢6 thé nhin ra ritrd rang trén
- w, . -~ = F o~ F A = u,
cdc vung ki€m tra cin bang xdam. Vi l€ do cdn bing mau

thudng dude goi la cin bing xdm.

St gia ting cdc bi€n sd khong thé tranh khoi clia moi
loai muc trong qud trinh in chi y&u phu thudc vao
nguyén 1y cdu tao anh dugc chon trong qud trinh ché
ban.

Ti€p theo diy, cdc dang thi€t 1ap anh quan trong nhit sé
duge dién gidi. Cdc bic¢u d6 gian lude cho thiy cdc loai
muc 1y wdng khong ton tai trong thuc €. Thém vao do
¢6 nhitng thay doi vé miu do viéc nhin muc trong qud
trinh in w6t chong udt (xem thém chudng 2.5). Pay 1a 1y
do tai sao trong thuc 1€ cdc gid tri tang thif thay doi so
vdi gid tri 1y thuyét. BE dat dudc cdc tong mau déu nhau,
cdc 6 ki€ém tra in chdng mau phai dugc chinh sita tong
ng.
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2.4.1 HOn hgp cac sdc mau

Viéc phdi tron mau bao gdm cdc miu sd cap clia tong
hdp trir Cyan (C), Magenta(M), Yellow (Y) va Black (K)
thong thudng dudc sit dung dé€ nhan thém chiéu siu cla
hinh danh va d€ cdi thién cdc dudng vién. Cdc tdng miu
t01 dugc phuc ché bing cdch phoi trdn ba mau sd cap.

L4y vi du, mau myuc in Cyan tr§ nén t6i hdn néu céc
thinh phin bing nhau cla Yellow va Magenta dudc
thém vao va hic dé thanh phan clia ching phai dudc duy
tri thdp hon mau Cyan. Ty 1¢ mau Magenta va Yellow
néu dugc phdi trdn vdi mau Cyan clung ty 1& no sé tao ra
mau den va vi th€ né 1am t6i phin con lai cia mau
Cyan.

Piéu nay dude minh hoa biing mdt vi du:

I Enlmy

70% C 80% M 90% Y 0% K 240%

Miu niu dudc dua ra trong hinh minh hoa dudce thiét 1ap
theo cdu tric mau 70% Cyan + 80% Magenta va 90%
Yellow. Ludng mau pht 1én bé mit vat licu 1én dén
240%. Mau Black khong dudc sir dung. Tuy nhién do cdc
mau dudc phoi trdn vdi ty 1¢ cao nén cin bing miu rit
khé dudce duy tri trong sudt qud trinh in.

Thém vio d6, véi mot bé mit dude phi muc rong nhu
th€, thdi gian kho va lugng muc tiéu thu sé gia ting.

CAu tric cdc mau clia miu ndu dude chi ra & hinh minh
hoa k& bén bao gdbm hai mau hitu sic va mot thanh phan
mau vO sic (miu den). Thinh phin mau vo sic dudc
phdi trdn bdi 70% Cyan, 70% Magenta va 70% cho ra
mau xdm (v sic). 10% Magenta va 20% Yellow con lai
[4 phin mau hitu sic.
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2.4.2 HOn hgp cdc mau hifu sdc va thay thé
cac mau bang mau den

K¥ thuit thay th€ cdc miu vo sic bing mau den (UCR -
Under Color Removal) 13 mdt sy bién d6i thanh phﬁn
mau hitu sic v4i mdt thinh phin mau vo sic dudc thay
bing mau den.

. ", S r '\. . ' '\. % .ﬁ. *
Gia su rang 30% cdc mau dudc loai bo tif mau ndu cua
vi du trén.

Phan mau vd sic bao gdom Cyan, Magenta va Yellow
dudc loai bo di 30% va thay thé bdi phan mau Black
30% wong dng. K&t qua 14 bé mit phi muc khdng con
12 240% nita ma chi con 180% vdi tdng mau khong doi.

+ I+ |+ =

40% C 50% M 60% Y 30% K 180%

Pay 1a mdt sy hd trd rit 16n cho thd in vi nguy cd thim
muc qua gidy dude gidm thi€u va su cin biing mau ¢
thé dudc duy tri dé ding hon.

2.4.3 Hon hgp mau vé sic

Ngudc lai vdi sy phoi tron cdc mau, trong viée phoi tron
mau vO sdc tdt cd cdc thinh phin mau vo sidc dude thay
th& bdi mau Black. Cdc tong mau vi thé khong con bi
lam 161 bing cdic mau bo sung ma dudc lam 181 bing
mau Black. C4u triic vo sdc 3 vi du dugi diy chi gdm ¢6
mau do, vang va den. N6i chung bé mit gidy dude phi
mot lugng mue khong qua 100%. Ky thudt nay cho phép
cdc thinh phan mau Cyan, Magenta va Yellow dudc
gidm thi€u mdt cdch ddng k& trong tat cd cdc hinh dnh
va tong mau. Ti€n trinh in nhu th€ trd nén ddng tin ciy
hon va viée nhin muc dude cai thién ddng ké.

+ [+ |+ -

0% C 10% M 20% Y 70% K 100%
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2.4.4 Hon hgp v sdc véi sy bd sung
cac mau hifu sac

Viée thém cdc mau hitu sdc vao 12 mdt sy bién ddi thanh
phan mau vd sic. Néu mit d§ clia muc in mau den trung
tinh khong du thi cdc mau Cyan, Magenta va Yellow dudc
thém vao cdu tric mau vo sic mdt 1an nita d€ cdi thién
chiéu siu ctia hinh dnh trung tinh (theo vi du & diy 13 25%)

+0 1+ -

25% C 35% M 45% Y 45% K 150%

Ki€u phdi trdn nay dude st dung rong rii ngdy nay, né di
duge cdi thién dé trd thinh mot phuong phdp c6 gid tri
trong thuc t€ va cho chat lugng in dnh t6t.

2.4.5 In 5-6-7 mau

Kiéu in 4 mau hién dai cho phép dat dudc cdc tiéu chuin
chit lugng cao. Tuy nhién, trong mdt s& bai miu ta cin mdt
si phdi trdn nhi¢u mau hon d€ dat dude yéu cau chit ludng
cao nhat.

Khodng mau phuc ché ¢6 thé duge ndi rong biing cdch sit
dung cdc mau dic biét (bén canh 4 mau sd cip cla tong
hop trir). Thi du néu miu dd ¢d dude sit dung bo sung cho
4 mau cd bin thi khodng mau dd cd duge phuc ché ¢6 thé
dugc md rong. NEu cin thi€t mot vai mau dic biét cling
dudgc in bo sung thém.
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Hinh minh hoa dudi ddy chi ra cdc
viéc in 7 mau dudc dinh vi trong bi
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Hinh luc gidc nim trong pham vi dudng bién cla bi€u do
mau dudc gidi han bdi vién den cho thi'y khodng miau phuc
ch€ tif cdc mau in ¢d ban Cyan, Magenta, Yellow (cdc gid
tri dugc do). Hinh 12 canh bao quanh né cho thiy céc
khodng mau ¢6 thé dude ndi rong nhu thé ndo khi in thém
cac mau Red, Green va Blue.
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2.5 Su nhdn muc va tha tv mau in

2.5.1 Su nhdn muc

Mot bi€n so khdc anh hudng dén viéc phuc ché tong
mau 13 tinh trang nhin muc. N6 chi ra ring mdt 16p mutc
dude chiap nhdn nhu th€ nio khi in 1én mdt 18p muc
khdc. C6 su khdc biét khi in mdt mau 1én gidy tring va
1én mot mau da in, khic biét giita ki€u in wdt chong udt
va udt chdng kho.

Thuit ngit in “udt chong khd” dude diung khi in mot 16p
muc duge in trye ti€p 1én bé mit vat liéu hoic mot 1dp
muc khdc di khd. Ngude lai n€u muc in dude in chong
1&én mdt I6p muc dude in trude do va con udt thi ta dung
thudt nglt “wdt chong wdt”. BGi véi mdy in nhicu miu
thuét ngir “uét chdong udt” thudng dude sit dung.

Néu muc phi déu va tdng miu niim ddng vi trf (toa do)
ta goi d6 1a tinh trang nhin muc t61.

Mic khdc, n€u tong mau mong mudn khong dat dugc thi
tinh trang nhan muc da bi sai (xdo tron). Piu ndy cling
xdy ra d6i vdi tit cd cdc mau muc pha khdac. Hiu qud la
khodng phuc ch€ mau bi thu nhé va ¢6 nhitng sic mau
khong thé tdi tao dudc.

N&u do day 16p muc in ding thi vi trf (toa dd) cdc mau
Cyan, Magenta va Yellow dude dit ding, n€u khong thi
toa d6 cdc mau Red, Green, Blue khong thé dat duge do
16i trong viéc in chdng mau trong qud trinh in.

42

https://tieulun.hopto.org



Bicu d6 mau CIE dudi diy cho thiy dnh hudng cla su
nhin muc kém hay thit tv chong miu khong diing anh
hudng dén chat ludng (3 in. Ving tring cho thi'y khoang
tong phuc ché bi thu hep lai do 161 clia sy nhin muc.
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2.5.2 Thif ty mau in

Hinh minh hoa dudi ddy cho thiy cdc két qud ctia ba lan
in chdng mau khdc nhau c¢ia mau Cyan va Magenta do
viéc thay doi thi tw chong mau giita chiing.

G vi du dau mdt 1dp muc mau Magenta dudc in trén mdy

in mot mau 12 mau in ddu tién. Sau d6 16p muc in mau

Cyan dugc in chong 1én sau khi 18p muc thit nhat da kho

(ki€u in U6t chong kho). P day 1dp muc clia hai mau

déu Iy wdng, sy truyén muc 1ot va toa dd miu mong
~ - R

muodn dat dude yéu cau.

Vi du thit hai cho thdy viéc in chong mau trén mdy in
nhiéu mau. Pau tién mot 16p muc Magenta dudc in trén
gidy kho (6t chdng kho). Sau d6 1dp muc in cyan dudc
in [&n trén 16p muc Magenta vin con udt (ki€u in udt
chdng wdt). Ngude lai vdi 18p muc in Magenta dude chap
nhin Ot bdi gidy in, sy nhin 13p muc cyan khong dat (do
viéc doi thif tf in mau trong qud trinh in chdng mau). K&t
qua, ta s€ ¢6 mdt mau doé ¢d ngd xanh. Trong thi du thi
3, ki€u in 16t chdong wdt ciing dude st dung nhung thay
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d6i thit ty in chong mau (in chong Cyan 1én Magenta).
K&t qud, ta ¢6 mau xanh ngd do .

Khi in chong 4 mau thi tht tw mau Cyan-Magenta-
Yellow- Blackthong thudng dude chdp nhdn 1a tiéu
chuin. Thit tr in chdng miu nay ciing 1a cd sd dé diéu
chinh dd s¢ch ctia muc in trong qud trinh sdn xuat muc.

Pé gidm thi€u cdc 16i do st nhdn muc giy ra, trong mot
O trudng hop dic biét, ban in nén dudce kiém tra k¥
ludng trudc khi gin 1én. Lay vi du, d61 vdi cdc viing mau
tOng nguyén k€t qua in s€ Ot hon khi in cdc mau nhat
trudc va mau dim sau.

Pic biét, diéu nay dudc dp dung khi in chong cdc nén
tram vdi nén t6ng nguyén. Pau tién nén tram nén dudc
in trude 1én gidy tring roi sau dé mdi in nén ddm hon
I€n trén no.

2.6 Cac dai kiém tra in

Pé kiém sodt chat ludng in trén cd sd cdc dit liéu do
dude, cdc dai ki€m tra in phdi dudc in cling vdi hinh dnh.
Cdc ddi kiém tra nay dude ché tao va cung cap tif céc
vién nghién ctfu in va cdc nha cung cap thiét bi in. Tuy
nhién chi ¢6 cdc bdn goc dude cung cip tr nha sdn xuit
mdi ¢6 thé diing dude con cdc ban phim dude sao chup
lai khong d@dm bdo duge cdc thong s kiém tra.

Cdc ddi ki€ém tra in hién dang ¢6 sin cho cdc mdy in i
4 dén 8 mau. Cdc dai ki€m tra in cho viéc in hon 4 mau,
sO lwgng cdc O nita tong va 6 kiém tra kéo dich s it di
nhung ting cdc 0 in t6ng nguyén va cin bing mau dé
ki€m tra sy cAp muc.

T4t ca cdc dai ki€m tra in bao gdm nhiéu phan tif ki€m
tra. Phin ti€p theo sé trinh bay cdc 6 kiém tra quan trong
nhat clia ddi ki€m tra mau CPC cia Heidelberg, cdc dii
ki€m tra cia FOGRA va BRUNNER.
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2.6.1 Cac 6 kiém tra tong nguyén

Cidc 0 ki€m tra tong nguyén cho phép kiém tra dj dong
déu phi muc. Cdc nhd sdn xuit khuyén cdo ngudi st
dung nén dit 1an lugt mdi 6 ki€m tra tong nguyén cho
trng mau cdch nhau bing véi ving phi muc (P61 véi
mdy ctia Heidelberg 1 32,5 mm). Bing cdch nay ta c¢6
thé st dung 6 ki€m tra tong nguyén vdi cdc thiét bi kiém
sodt tr dong.

2.6.2 Céac 6 ki€m tra in chéng mau

Cdc phin tif nay dudc thiét k& cho viéc ki€m tra va ddnh
gid tinh trang nhdn muc bing mit ciing nhy mdy do.

2.6.3 Cac 6 cdn bang mau

Ngudi ta phian biét gita 6 nén va 6 tram cin biing mau.
O 0 nén, k&t qua in chong cla cdc mau Cyan, Magenta
va Yellow phai cho ra mau den gin trung tinh. K& bén 6
nay 1 6 in bdi nén mau den d€ so sdnh.

Khi d6 day 18p muc dat yéu cdu, thit tr in chong mau
dudc chudn hda va st gia ting ting thit binh thudng thi
cdc 0 in chong mau Cyan, Magenta va Yellow phdi xdim
k€ cd 6 chong mau tdng nguyén cling nhu & cdc ting thi
khdc nhau. Cdc gid tri ting thi khdc nhau dudc st dung
bdi cdc nha sdn xuit d€ tao nén cdc 6 chdng mau vdi gid
tri tang thif ctia tirng mau phdi hdp sao cho chiing tao ra
mau xam:

Heidelberg 70% Cyan 60% Magenta 60% Yecllow
FOGRA 28% Cyan 21% Magenta 19% Yellow
Brunner 50% Cyan 41% Magenta 41% Yellow

Cdc 0 cin bing mau ciing dude ding d€ kiém tra cin
biing xdm twr dong cho cdc mau Cyan, Magenta, Yellow
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2.6.4 Cac 0 kiém tra tdng thif

Tuy thudc vao nha sian xuit, cdc 6 ki€m tra ting thif
chita cdc gid tri tAng thit tram khdc nhau.

Qua cdc dit liéu do dudc t¥ cdc O ting thit va 6 tong
nguyén ma su gia ting tang thit va do twong phan in
dudc tinh todn.

Heidelberg Fogra Brunner
75% 40% va 80% 50% va 75%

70% 40% 80%

2.6.5 Cac 6 ki€m tra kéo dich va dip nét

Cdc dutng vach song song nhau dudc dit d cac goc dd
cho phép ngudi thd in kiém tra bing mit vi mdy do mat
dd cdc 101 kéo dich hodc dip nét (xem chuong 2.2.1).

2.6.6 Cac 6 ki€m tra qua trinh phai ban

Cdc 0 kiém tra qud trinh phoi bin dudgc thiét k& d€ ki€m
tra bing mit. Cdc phan uf ki€m tra 13 cdc dudng ké cuc
méanh va dudng ké 4m ban ctia chiing cling nhu cdc ving
tram v{i cdc gid tri tram ghi sdn trong d6. Trén cd sd su
xuat hién cta cdc dudng manh ma ta ddnh gid dude do
phin gidi, trén c¢d sd do d6 16n cdc hat tram trén bdn dé
ki€m tra su khdc biét giita né va gid tri tram chudn trén
phim ma ta xdc dinh duge dd thi truyén ting thit.

0.5% 1%
29, 3%
4%  15%

Dudng ban Brunner
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Miy do méit d6 thiu minh

0.00

0.590

.80

May do mét dd phan xa

0.00

0.40

.80

Po mat do 12 phudng phdp do ré va pho bi€n nhit trong
linh vu'e ch& bdn va in. Cdc mdy do mit dd dudc diung
nhit cdc thi€t bi cam tay hay dudi dang cdc thi€t bi do
dOong (cac mdy do mat dj quét).

Co hai loat mdy do mét do dude dung cho cdc muc dich
khac nhau:
Cdc mdy do mat do thiu minh dudc ding trong ché
ban d€ do do den ctia phim (d€ trong).
Cdc mdy do mat dd phan xa dudc diing d€ do hinh dnh
in (d€ che).

Trong phin dudi diy, cdc nguyén 1y lim viéc clia mdy
do mat do phan xa s& dudc mo ta chi i€t hon.

3.1 Nguyén ly do
cia may do méat do phan xa

Trong ky thudt do mat d§ phan xa, 1dp muc in s& dudc
chi€u sang bdi mot ngudn siang. Tia sing di qua 16p muc
trong va dudc hap thu mot phan. Phan dnh sdng khong
dude hdp thu bi phan tdn nhic¢u bdi nén gidy in (hodc cdc
vit liéu khdc). Phan 4nh sdng phdn xa nay lai di qua 1dp
muc mot 1an nita va lai bi hdp thu. Phan dnh sdng con lai
khong bi hdp thu s€ di dén bd cdm nhin cia mdy do va
dude chuyén thanh tin hiéu dién. K&t qud cla viée do
vdi may do mat do phan xa dudc thong bao dudi dang
cac don vi mat do.

Trong qud trinh do, cdc hé thong thiu kinh duge ding dé
tip trung dnh sing. Cdc kinh loc phin cuc dung dé tranh
su' khdc biét trong cdc gid tri dude do tif bé mit muc in
con udt va da khd. Cdc kinh loc mau thich hgp dudgc
diing cho cdc mau do (Xem thém phan 3.2.1)
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Giay

Hinh v& trén gidi thich nguyén 1y nay, Ay m)t mang muc
mau do 1am vi du. Mot cdch 1y twdng, dnh sdng tring
chi€u i bao gdm cdc phin phd Red, Green, Blue bing
nhau. Muc in chifa cdc hat mau hap thu phan pho Red va
phan xa phin phd Green va Blue ma ching ta goi 13 mau
Cyan (Cyan=Green + Blue). Cic mdy do mat dd dudc
diing d€ do trong pham vi khodng hip thu ctia mdi mau,
ndi mat do va dd day 1dp muc twdng quan chit ché vdi
nhau. Trong vi du cua ching ta, mét kinh loc Red dudc su
dung chi cho cdc tia sing Red di qua va chin cdc tia sdng
Blue va Green lai.

Mait dd cua mdt 1dp muc chi yéu phu thudc vio cdc hat
muc, mat do tdp trung cua cdc hat muc va do day cua Iép
muc. P61 v3i mot loai muc, mat do 1a phép do do day 16p
muc chi né khong cho ta biét gl vé miu sic clia muc.

51
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Kinh lgc mau

Kinh lgc mau

Kinh loc mau

Kinh lgc phan cyc
Kinh loc phan cuc
Hé théng thau kinh
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3.2 Si dung céc kinh lgc trong do mat dé

3.2.1 Cac kinh loc mau va cac kinh loc d§ sang

Cidc kinh loc mau trong mdt mdy do mat dd dudc ding
phit hgp vdi hiéu qud hidp thu cia cdc miu Cyan,
Magenta va Yellow.

Céc tiéu chuin chung nhu DIN 16 536 va ISO/ANSI 5/3
xdc dinh cdc bing truyén pho va cdc vi tri twong @ng clia
st truyén qua toi da.

Cdc kinh loc mau bing rdng va bing hep dudc néura
diy lién hé d&n tiéu chuin A va T trong ISO mdt cich
twong wng. Cdc kinh loc bing hep phadi dudc st dung vi
st khdc biét k€t qua do ctia cdc loai kinh loc ctia cdc nha
san xuit khdc nhau thip hon so vdi kinh loc biing rong.

Cdc kinh loc mau phai luén dudge chon lua sao cho mau
cua nd 14 mau b cua mau muc in dude do. Mau den
dude do vdi mot kinh loc thi gidc duge diéu chinh cho
phit hdp vdi cam nhidn do sing phd clia mit ngudi.

Cdc mau dic biét dudc do vdi kinh loc cho gid tri do cao
nhal.

Ba hinh minh hoa dudi diy cho thiy cdc dudng cong
phian xa phd clia cdic mau Cyan, Magenta va Yellow
cliing cdc kinh loc mau twong ng theo DIN 16 536.
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3.2.2 Cac kinh loc phén cuc

Cic may do mit d6 ¢é thé dude diing d€ do ca 16p muc
udt 1An kho. Cdc mau mue udt ¢ mot bé mit phiing va
cho1 sang.

Trong sudt qud trinh kho, muc in hoa hdp vdi ciu tric
khong déu din ctia bé mit gidy va hiéu qud phdn chiu
bi giam di. Néu mdt 16p muc dude do lai sau khi da kho
thi két qua do sé khdc.

D¢ loai trir hiéu @ng nay hai kinh loc phin cuc vdi céc
duding chéo nhau duge lip ngang qua dudng di cla ta
sang. Cdc kinh loc phin cuc chi cho phép dnh sing dao
dong theo mdt phuong nhat dinh di qua va chiin lai cdc
séng dnh sdng dao dong theo phudng khdc. Mot phan
cdc tia sang dude phin cuc bdi kinh loc phin cuc diu
b, tién s€ phan xa theo hi¢u *ng tir I6p muc tic 1a khong

d thay doi phuong dao dong ciia né. Kinh loc phin cuc thit
" hai dudce dit & gée 90Y so véi kinh loc phin cuc dau tién

d€ chin cdc tia sing phan xa ngudc lai theo hiéu ing

gudng nay.
-
’ Tuy nhién cdc tia sing xuyén qua 16p muc va bi phan
,C:), chi€u bdi 18p muc hay nén vat liéu in s&é mit phudng
) A phin cyc ban diu cia ching. Vi I8 dé ching ¢6 thé di

qua kinh loc phin cuc thi hai va 131 bd cam nhdn tin hiéu
cua mdy do mat da.

Bing cdch chin cdc phan tf dnh sdng phdn xa tir bé mit
muc in cOn udt ta ¢6 thé ¢é dude gid tri do x4Ap xi biing
nhau cho muc in con udt va da kho.

Do bi chin bdi cdc kinh loc phian cuc nén cdc tia sdng (di
dudge bd cam nhdn cua mdy do s€ it han. Vi lé dé cdc
gid tr1 do dudc W cac may do co kinh loc phan cuc sé
thdp hon khi do bdi cdc mdy do khic.

Giay

e Hudng tan xa
~— Phudng dao dong

>4
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3.3 Cac gia tri do trong phép do méat dd

Cdc mday domatdo hién thi cdc s0 do clia ching cho mat
d6 muc D dudi dang sO logarit. P6 1a ty s logarit gitta
dnh dudc hiap thu b3i mOt nén trang tham chiéu* véi
lwgng sang dude hdp thu cta I6p muc dude do. Trong
thue 1€ cdc s6 lidu mat do muc hdu nhu dude goi chung
la "mat do”.

Gid tri mdt d§0 muc dudc tinh todn theo cong thic sau:

D:lgL

B

Hé s0 phan xa P dudc tinh todn nhu sau:

le;,
B —

le.

le. lEp
100%

le, _ 50%
B

— - =1{).5
le.  100%

Vi Lep la mét lugng sdng phan xa tf muc in va Le 1a
ludng sang phdn xa tf nén tring tham chiéu.

H¢ s0 phan xa B 1a ty sO gitta 4nh sdng phdn xa tr mot
miu do (muc in) va tr mdt di€ém tring (gid tri tham
chiéu).

Véi gia tri B dudc tinh toan theo nhu trén, mat do dudc
tinh theo cong thifc sau:

1 1
D=lg— =1lg — =1g2=0.30
Bﬁ gU.S g

s

* Nén tring tham chi€u: 13 nén ring
dirge chon @€ lim chuin hay lim miu
tham khio. Xin tham khio thém tii liéu
“ k¥ thudt do mitdd™ cda khoa K§ thudt
In truting BH SPKT TP. HCM.
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C6 mdt mdi twdng quan chit ché gitta d6 day 18p muc va
mét do muc. Hinh vé dugi diy cho thay ring vdi do day
16p muc ting, su phdn xa dnh sdng giam va gid tri mat

do tdng.

90%

£
JZ 50%

10%

1%

0.1%

0.01%

Lep

- lew

p=0.9

B=0.5

B=0.1

B= 0.01

B=0.001

= 0.0001

1
D= lg—
B

D =0.05

D=0.30

D=1.00

D=2.00

D =3.00

D =4.00
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Do thi dudi day cho thdy moi twdng quan gita dd day 1dp
mu¢ va mat dd muc cua 4 mau c¢d ban trong in offset.

Q-
s 4
[r=]
[T R
= ]
i Black
25 —
i Cyan
2] Magenta
2.0 —

1.5

1.0

0.5

lll]!lll.L.llllllll

Do day Iép muc
0.0 I I B B r1IT|ITII]IIIETI."'
0 0.5 1.0 1.5 2.0 2.5 LLm

Puding thing ditng dinh diu khodng do day 1dp muc xip
xi 1pm thudng dude dung trong in offset. PO thi cling cho
thiy riing cdc duding cong mit do doéc & phan dau va rat
ngang khi d0 day 16p muc cao nhit dat dude. T do day
16p muc ndy trd 1én hiu nhu khong ¢6 sy gia ting mat do
muc ndo nita thim chi néu viéc do dude thuc hién trén
mot hop chita ddy muc thi gid tri mit d6 ciing sé khong
cao hon. Tuy nhién, d6 day cua 16p muc nay khong con
thich hdgp cho 1n offset.
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3.4 Do mat do

3.4.1 L4y diém zero trén gidy trdng

Trudc khi bit dau do, cic mdy do mat d phdi dude dinh
chuin vé zero trén nén tring clia gidy (nén tring tham
chi€u) d€ loai trif cdc anh hudng vé mau sic va dic tinh
bé mit cta gidy 1én viéc xdc dinh d6 day 16p muc in.

Vimuc dich ndy, mit do clia gidy tring lién hé dén “nén
tring yét doi” dude do va s6 do nay dude xdc lap la
zero (D=0.00).

3.4.2 Mat dd téng nguyén

S6 do trén mdt viing tong nguyén dude coi nhu mat do
tong nguyén (DV). N6 duge do trén dai ki€m tra qud
trinh in dudc in trén td in dit thing géc véi hudng in.

Ngodi cdc phan tf ki€m tra khdc, ddi ki€m tra in cdn ¢6
cdc 6 tong nguyén cho cd 4 mau cd ban va néu cin thiét
con ¢6 cdc mau bd sung,

Mit d6 tong nguyén cho phép ki€m tra va duy tri do day

16p muc déu din (trong khodng dung sai nhit dinh) trén
toan bd t¥ in va qua trinh in.

3.4.3 Mat do tang tha

Mit d6 ting thi dudc do trén cdc 6 ting thd cua dai
ki€m tra in. Trong viing do khodng 3 dén 4 mm c6 su
phdi hdp gita cdc diém tram va nén tring cla gidy,
giong nhu khi dugc nhin bdi mdt ngudi.

Gid tri do dugc 1a mat d0 myc tai mot gid tri ting thit
(% dién tich di€ém tram). Ty 1¢ giira dién tich ctia cdc
diém tram va tong dién tich bé mit tai viing dude do
cang 1dn thi dd day 16p muc cang cao va gid tri mat do
tang thif cang 1dn.

https://tieulun.hopto.org
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3.4.4 Dién tich che quang hoc hiéu dung
(gid tri tAng thi trén t6 in)

Khi viing tram dudc do bing mdt mdy do mit d9, né
khéng phai 1a dd che pha dién tich hinh hoc ufc 1a ty 1&
dién tich giita cdc di€m tram vi nén tring clia gidy ma
la do do che dién tich quang hoc hi¢u dung.

Su khac biét gitta d§ che di€n tich hinh hoc va dd che
dién tich quang hoc hiéu dung ¢ chd 1a cd khi quan sdt
14n khi do mat do thi phan 4nh sdng chiéu tdi di vao trong
nén gidy tai cdc di€m khong dudc in bi giit lai bén dudi
cdc hat tram trong qua trinh phdn xa va coi nhu dude hiap
thu.

Al

Giay N:&é ;

Hi¢u ung nay dudc goi la “su tdn quang”. No lam cho
cdc di€m tram xudt hién vé phuong dién quang hoc to
hdn kich thudc thit cua né. B che dién tich quang hoc
hi¢u dung phdi hdp ca dd che dién tich hinh hoc lan suf
gia tdng dién tich quang hoc.
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3.5 Dinh lugng

Tit cdc gid tri do mat do t6ng nguyén vi mat do tang thi,
sy gia ting tang thi va d) widng phdn ¢ thé tinh todn
dude. Tuy nhién dau tién tdt cd cdc thi€t bi do phii dudc
can chinh vé zero trén nén gidy tring.

3.5.1 Gia tri tang thi trong in

Tir cdc gia tri mat do tong nguyeén (DV) va gid tri mat do
clia tAng thi duge do (DR), gid tri tAng thd (% dién tich
di€m tram) cta ¥ in Fy ¢4 thé tinh dugc biing phudng
trinh Murray - Davies

3.5.2 Su gia tidng tang thu

Su gia ting ting thit Z(%) 12 hiéu s6 giita gid tri ting thif
do dugc trén ¥ in (Fp) va gid tri tAng thit da biét trén
phim (Fp).

3.5.3 D6 tuong phan in

D6 twong phédn in wong doi cling dugc tinh wr gid tri mat
dé tong nguyén DV va mit d§ tong tram DR. Giad tri DR
¢ diy 16t nhat nén dudc do ¢ tOng 34 (Tong 75%).
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3.5.4 Su nhdn muc

St nhin muc dudc tinh todn tf cdc gid tri mdt do tong
nguyén cho mdi mau riéng biét, né cling dude tinh Y cdc
0 mau tong nguyén dudc in chong 2 miu va 3 mau trén
thang kiém tra in tudng ¥ng vdi thit tf miu in.

Su nhin muc dudc tinh todn biing cong thic sau cho thay
ty 1& % su truyén mot 16p mue nay 1én trén mot 1dp mure
khdc. Mau nim bén dudi (mau in dau tién 1&n gidy) dudc
coi la ¢o tinh trang nhan muc 100%.

3.5.4.1 In chong 2 mau

FA. (%) = 2=2-Di 100

2

vl

D,,, Mitdd muc in cua ca hai mau

D), Mat dd muc ctia 16p muc in dau tién
D, Mit d§ muc cua I6p muc in sau cling

Chi y: Tatca cdc matdd muc phai dude do vdikinh loc
mau bt danh cho mau in thit 2.

3.5.4.2 In chong 3 mau

vai
FAB (%) = DJ+E+3 = DI+2_ 1{]{].
; D-
D).a.4 Mit dd muc in cua ca ba mau
D, Mit @ muc cua 16p muc in sau cuing

D,,, Maitdd muyc cia hai lép myc in dau tién

Chi y: TAtca cdc mit dd muc phai dude do vdi mot kinh
loc mau bt dinh cho mau in thit ba.

01
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Cong thife trén ciing dudc dung trong bo phan ki€ém tra
chit lvgng CPC 21 cilia Heidelberg. Thém vao d6 con ¢6
cdc phuong phap khdc d€ tinh todn viéc nhin muc. Tat
c¢d cdc phuong phdp niay dang con la cdc vin dé tranh
ludn, do cdc gid tri dat dude hiéu mot ciach qud cing
ngic. Tuy nhién, d€ so sdnh gifta cdc 1an in va dic biét
la gita cdc 10 in trong cing mot ddt in thi ching thuc su
¢ ¥ nghia. Gid tri FA cang cao viéc nhin muc cang tot.

3.6 Tiéu chudn hod trong qud trinh in

In offset 1A mot qud trinh gdm nhiéu giai doan tir khi
nhin miu cho d&n khi ra sdn pham in cudi cing, nhur ché
bén, in thit, phdi bén, in thit.. Trong mdi giai doan clia
qud trinh, kich thudc ctia cdc phan tf in s& thay d6i : cdc
di€m tram s& 1n hon hodc nhé di, cdc dudng trd nén
manh di hay day hon.

Su thé hién tiéu bi€u cho mdi bude trong qud trinh ¢6 thé
dude mo ta bing cdc dic tuyén truyén anh, thong dung
nhit 14 cdc dic tinh phdi bdn va dic tinh in.

Muc dich clia ca qud trinh ch€ ban 14 lam cho 13 in ra
giong miu. O giai doan trudc in it ¢4 cdc y&u 16 bién
d6i ctia dnh in gdy ra bdi ché bin c6 hé dude bu trir.
Tuy nhién, vi hi¢u qua kinh t&, diéu nay chi c6 khd niing
néu s& lugng dic tinh truyén 4nh it di.

|
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Vi I&é d6 viéc tiéu chuin hod trong in chi nhim vio viéc
xdc dinh mdt lugng nhé cdc dic tinh truyén dnh sau cling
vdi 1 dung sai thip dé c6 dudce qud trinh ché& ban dat chat
lwgng cao, chi phi thAp ma khong phdi bin tAm nhicu vé
cdc dic tinh cua thi€t bi phoi ban hay cdc thi€t bi in riéng
ré.

Tat ca cdc budc trong qud trinh phai nhim viao muc tiéu
= =, - ~ : X - . - =

nay va linh 6n dinh cua no phai dude theo do1 lién tuc.
- r N . a & . A X % - = A ) - -

Cdc dai ki€m tra in, kiém tra ban va dic biét 1a cic mdy

=, b -~ - Ty - Ll ll":'l. ﬂ"?
do mau d mdy in la nhitng cOng cu rdt quan trong dé dat
dudc muc ti€u nay.

3.6.1 Cac hé théng tiéu chudn hoa

# .o ” ~ . 7 - # ~ ) -~
Co6 nhicu h€ thong ti€u chuan hoa khdc nhau. Tat ca déu
= % %, r F gy = r = o ~
nham vao cung muc dich: tao ra cdc td in ¢6 hi¢u qua vé
i % et . - A ;
gid thanh, chat lugng in cao va On dinh.

Cdc hudng din cho viéc tiéu chuian hod trong nganh in
dang dudc cdc nha cung cAp va cdc vién nghién ciu
khdc nhau cung cAp. Thi du, cdc hudng dan v¢ ticu
chuin dugc bién soan bdi Vién FOGRA - Hi¢p hdi
nghién cifu vé cong nghé in va c¢hé ban cia CHLB Diic
- da1 dién cho Hi¢p ho1 in CHLB DBuic.

Khdi niém nay dudc mo td chi tiét trong 4n ban dudc
minh hoa & hinh k& bén “Hudng din tiéu chuin hod qud
trinh 1n offset - Cac hudng dan cho viéc ché ban va in”.
An bin (A4 nay) va mot phim video dudc xuit bin bing
hai thit tiéng Anh va Pic. Dya trén 4n ban nay Khoa Ky
thudt In TruGng Pai1 hoc Su Pham Ky thuidt Tp. HCM
da bién soan gido trinh “Thuc hanh kiém tra chdt ligng
in offset”
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L l'rqu""I“Ir— - e B Vimain T b
l'.rl-ll.' T ik

Thyc hanh
quan ly chdt lugng

\N QFFSET

gy

A OLECEL
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3.7 Céc gidi han cua may do méat dé

Ciing gidng nhu k¥ thuit tdich mau, cic mdy do mat do
hoat dong véi cdc kinh loc dude dicu chinh cho phit hdp
vdi 4 miu cd ban. Chiing cung ¢ip mot gid tri twong doi
vé do day 16p muc nghia 13 chiing khdng do sy thé hién
% quang hoc ctia mau.

X :thich hap cho cic mau cd bin
® : thich hgp cho cic miu dic biét
() : thich hgp 1 phin

Diéu chinh myec ._

Kiém soat qué trinh in
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Cédc y€u 0 ndy dit ra mOt sO gidi han nhat dinh cho
viéc Wng dung cac mdy do. Bang phia trén liét ké cdc
linh vuc dp dung tiéu biéu khi so sdnh vdi mdy do mau
va mdy do pho.

Mot bat Igi chi yéu cta phép do mat dd 1a cdc mat dd
mau giong nhau khong nhat thi€t dan 16i cdc cam nhin
quang hoc gidng nhau. Py 13 trudng hdp khi cdc chat
liéu mau dude so sinh cho thi'y su khdc biét gitta chiing
v3i nhau. Vi 1& d6 cdc gid tri tham chi€u c6 thé khong
dudc 1dy tr cdc ban in thit hay cdc mau khdc.

Cdc han ché cua 3 kinh loc mau Red, Green, Blue 1a
tuwdng d61 quan trong. Khi cdc mau mau dudge phoi tron
bdi nhi¢u hon 4 mau ¢d bdn thi viée do cdc miu bd sung
tr¢ thanh mdt van d€ nan gidi. Trong hau hét cdc trudng
hop, khong ¢6 kinh loc nio thich hdp cho cdc miau bd
sung nhu thé k&t qua 1a cdc gid tri mat do muc do dudc
qud thap va su gia ting tAng thif cling sai.

Viéc st dung cdc mdy do mat do cling bi phé phdn khi
kiém tra mau trén cd sd cdc 6 ting thit chdng nhiéu mau
nhu 1 cdc 6 ki€ém tra sit ¢in bing xdm. Néu mot 6 cin
bing xdm dudc do vdi 3 kinh loc mau thi cdc gid tri mait
dd muc dat dudc khdc vdi cdc gid tri nhan dude khi do
riéng tirng mau bing kinh loc danh cho nd. Pi¢u nay xdy
ra vi mOi mt mau muc trong 3 miau muc in sé gép phan
vio tong mit 0 muc va cdc miu cd ban khong phdi la
nhitng muc in hoan hao (hip thu hoin hao 1/3 ving
quang phé thdy dudc va phidn xa 2/3 con lai) nén chiing
s& hap thu thém cdc khodng phd ma 18 ra ching khong
dudce hap thu.

Cidc mdy do mit do rdt hitu ich trong viéc theo ddi qud
trinh in cia mOt mdy in 4 mau. Trong t4t cd cdc rudng
hdp khdac cac may do mat do déu bi gidi han khi sur dung.
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x " - e
Mau mau Pantone xamam |

Hai vi du duéi ddy cho thdy cdc mau bd sung dude do vdi
may do mit do nhu thé€ nao.

400 200 600 700 nm

Tong mau “xdm”™ dudc trinh bay ¢ diy ¢6 do phan xa
widng doi cao, hdi giam di vé phia khoang pho Blue (380
- 500 nm). Do vay gia tri mat dod cao nhat (0.17 ) dude do
vdi mdt kinh loc mau Blue. Gid tri thdp ndy khong thé
thay d6i mot cdch dé dang, vi thay ddi do day 16p muc
chi din 16i 1am thay d6i khong ding k& mat do. Vil dé
trén thuc 1€ cdc mau nhat chu yéu dudc ddnh gid bing
mit trén ¢d sd 3 in khdch hing dong y va dude dicu
chinh thu cong.
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400 200 600 700 nm

1.0

0.5

ﬂ_ﬂ r[|T1'|1|

400 500 600 700 nm

Cdc mau bo sung HKS 8 va HKS 65 § vi du thif 2 ndy ¢6
st khdc biét hoan toian vé tong miu va c6 thé thay dudc
lir dudng cong phin xa phd ctia né. P&i vdi ca hai mau
st hap thu trong pham vi phd Blue (380 - 500 nm) 1a 16n
nhat. Vi k&l qua 1a mit do cao nhat (1.6 cho mdi miu)
dude do bing kinh loc mau Blue. Do viy cdc gid tri mit
dd bing nhau dude do bdi cling mot kinh loc mau khong
c6 nghia 1a cdc tdng mau cua chiing nhu nhau!

Vi vy sur thé hién clia mot mau chi ¢6 thé ddnh gid dudc
bdi phép do mau.
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Cac phep do mau
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4.8
4.9
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4.11
4.11.1
4.11.2
4.12
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Cac phép do mau

Po mau 70
Cdc gid tri kich thich 3 thanh phin/

Piém tring tham chiéu 72
Cdc diéu kién chi€u sdng chuin 72
Ngudi quan sdt chuin.

Cdc dudng cong phdi hgp mau 74
Do miu bing mdy do phd 76
Khodng sai bi¢t mau AE 78
Khong gian mau CIE LAB 81
Khong gian mau CIE LUV 84
Khong gian mau CIE LCH 85
H¢ CMC 86
HE Munsell 88
Phudng phdp kich thich ba thinh phin mau 89
Po miu phod 90
Nguyén Iy do clia bd phan kiém tra

chat lugng phd CPC 21 clia Heidelberg 92
Cdc ddi ki€m tra miu va in thit 93
Cdc dai ki€ém tra in thi 93
Cdc dai ki€m tra mau 94
Ki¢m sodt muc vdi CPC 21 clia Heidelberg 95
Ki€m sodt mau qua cdc 6 x4m 95
Kiém sodt mau vdi cdc 6 16ng nguyén 97
Kiém sodt mit do t6ng nguyén 99

Cdc vu di€m clia phép do mau ddi véi in offset 100
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Nhv da dé cip & phian “Cidc hé thdng phin loai mau”, ¢é
3 gid tri can thi€t d€ xdc dinh mau mdt cach rd rang. Cic
phép do mau md ta cdc gid tri nay dudc xdc dinh nhut thé
nao va ching lién hé vdi nhau ra sao? Tuy nhién, diéu
kién tién quyét la cdc miu nay phai cé thé do duge. Vi
th€, viéc do mau va cdc phép do mau lién hé qua lai mot
cdch tryc tiép.

4.1 Do mau

Cdc mau dude do bang phudng phdp kich thich 3 gid tri
mau gidng nht cdm nhin clia mit ngudi hodc do phd
phan xa.

V& nguyén tic, ciu tao cla cdc thi€t bi do mau phdi tuin
theo phudng thifc twdng v mit ngudi nhin mau. (Xem
hinh trang bén)

Muc (miu do) dude chi€u sdng bdi mot ngudn sdng phdt
xa. MOt phian dnh sidng chi€u tdi bi mau do hip thu va
phan con lai phan xa. Anh sdng phidn xa dugc mit ngudi
thu nhin. Khi 4nh sdng chi€u tdi mit, cdc t& bao hinh
nén nhay vdi cdc mau Red, Green, Blue bi kich thich va
dude cdc t€ bao than kinh thi gidc chuyén tin hié¢u kich
thich tdi nio bd cho phép cam nhdn mau.

Ti€n trinh ¢cdm nhin mau t nhién ndy dudc md phdng
lai trong cdc thi€t bi do. Trong qud trinh do dnh sdng
dude chiu t6i miu do. Anh sing phan xa di qua mdt hé
théng dng kinh va 13i bd cdm bién, b cdm bién nay
dung dé do cudng d6 dnh sdng ctia mdi mau va chuyén
tin hi¢u cam nhdn duge cho mdt mdy tinh. Tai dd, cdc tin
hi¢u nay dudc doi chi€u vdi gid tri cdim nhin wdng ing
cuia 3 loai t&€ bao hinh nén trong mit ngudi dude xdc dinh
theo chuidn quan sdt cia CIE. K&t qud nhin dudc 1a cic
gid tri kich thich X, Y va Z. Sau cung, cdc gid tri nay
dude chuyén doi thinh cde d6 mau hay cdc toa do cla
cac khong gian mau khac (thi du nhu CIE LAB hay CIE
LUV).
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Ngudn sang

Buc xa anh sang

Nguoi \4 Thiét bi do

Hé théng quang hoc
véi bd phan cdm nhan
cudng dd sang cho ting mau

Té& bao cam nhéan thj giac
!
I | I Cac ham hoa hgp mau

Blue  Green Red theo tiéu chudn quan séat
| ¢ | +
Kich thich Cac gia tri kich thich

3 thanh phan

.

Cam nhan mau Cac toa do mau
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4.2 Céc gid tri kich thich 3 thanh phan/
Piém trdng tham chiéu

Trong do mau, viéc xdc dinh cdc gia tri kich thich 3
thanh phin tf cdc vit phdn xa hofic phdt xa doi hoi
nhitng diéu kién phai dude chuin hod trde. Hau hét cdc
diéu kién dude chuin hod nay dude nhi sin xuit thi€t bi
do dy ki€n ¢d y d€ ngudi st dung dirng quan tdm xa hon
nita. Tuy nhién, trong phép do mau clia vat thé ¢6 3 yéu
16 thudng thay ddi v phdi dude ngudi sit dung diéu
chinh, d6 1a: di€m tring tham chiéu, loai 4nh sing va
ngudi (chu thé) quan sat.

Thong thudng, cdc gid tri do mau lién quan tdi do tring
tuyét doi. Vi thé, viéc cin chinh chinh 14 cin chinh cdc
don vi do lan lugt theo mdt do tring tuyét ddi theo
Iy thuy€t. Ngude véi phép do mat do, gidy chi dudc
diing nhu diém tring tham chiéu trong nhitng trudng hdp
ngoai I¢.

4.3 Céc diéu kién chiéu sang chuin

Khong c6 dnh sdng - khdng ¢6 mau sic. Nhung diéu nay
cling ¢ nghia loai d4nh sdng d6 dnh hudng d€n viéc cdm
nhin mau cta ching ta. Mau sic cla dnh sdng dudc xdc
dinh bdi thanh phidn quang phd ctia né.

Trong ¢ nhién, dnh sdéng mit trdi, wy theo thoi i€l cling
nhu mila va tirng thdi diém trong ngiy déu ¢6 dnh hudng
dén thanh phin quang phd dnh sdng. Cdc nha dao dién
phim hodc nhi€p dnh gia thudng phdi dgi mdt thdi gian
dai cho d€n khi diéu kién chiu sdng dat duge nhu ¥ ho.

Hon nita, ¢6 su khdc biét trong thanh phian quang phd
cia dén chi€u sdng nhin tao. Mdt vailoai dén tao ra dnh
sing hoi ngd sang do trong khi loai dén khdc toa ra dnh
sing hdi nga sang luc hodc xanh nhat.

Su phdn xa phd va cam nhin mau thay ddi tuy thudc viao
diéu kién chi€u sdng. Do dé, viéc xdc dinh cdc gid tri kich
thich 3 thanh phin phdi dua trén cd s¢ dnh sdng chuin.
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Theo tiéu chudn, su phin bd cudng dod sang cho cdc loai
dnh sdng khdc nhau nim trong khodng giita 380 va 780
nm (cdch nhau tirng khoang 5 nm). Hinh minh hoa ¢ trén
cho thdy su phin b0 pho cho cdc ngudn chifu sdng
chuian A, C, D, va Dy:.

b
oy

Cdc nguon chi€u sing chuan C, Ds, va D¢ tudng dong
nhu dnh sang trung binh ban ngay vdi cudng d§ buc xa
cao nhit ¢ vung mau tim. Hinh minh hoa k&€ bén cho
thAy thanh phin cia ngudn sing D... Mot nguon chiéu
sdang chuin A ¢6 cudng d6 dinh (cudng d6 cao nhat) nim
trong viing mau Red thi né ngd dé (4nh sdng budi chiéu
va den dién)

13

500

600

700
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600

4.4 Ngudi quan sat chuan
Cac dudng cong phdi hgp mau

M®i ngudi ¢é 3 duding cong phdi hdp mau dé udc ludng
cdc mau Red, Green va Blue. Bdi vdi nhitng ngudi nhin
mau binh thudng thi cdc dudng cong ndy hiau nhu gidng
nhau. Vi th&, cdc mau chi duge cdm nhin khdc nhau tai
cdc vang bién. Thi du, vin c¢6 nhitng mau dudc ngudi
nay cam nhin la xanh ngé luc, nhung ngudi khéc lai cho
13 luc nga xanh. P4 1a 1y do tai sao, d6i véi viéc do mau,
can thi€t phdi dinh nghia mdt ¢4 nhin v3i cdm nhin vé
mau binh thuOng dudc xem nhu 1d “ngudi quan sat
chuin”. Mot loat cdc cudc thit nghiém toin dién vdi mot
sO lugng 16n cho nhitng ngudi nhin mau binh thudng
duge ti€n hanh vao ndm 1931. Trén ¢d sd thit nghiém
nay, cdc dudng cong phdi hdp mau X, ¥ va Z dudc xdc
dinh va trd thanh cdc tiéu chuin qudc gia va qudc t& nhut
DIN 5033 va ISO/ DC 12 647.

TO0 nm
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Viéc nghién citu dude ti€n hanh cho ngudi quan st d
gbe 2V . Gée quan sdt trong bdi cdnh cdc tiéu chudn cla
phép do mau la gbc nhin vao m{t vung mau dang dudc
quan sat (xem hinh v€ bén). Thi du: néu mot vung mau
cO dudng kinh 3,5c¢m dudc quan st d khoang cach 1m thi
gée nhin mau chinh xdc 14 2Y.

Nim 1964, cudc tht nghiém twong tr da dudce lip lai
nhung vdi géc quan sdt 10", va ciing nhu trude, cic két
qua dudc trd thanh tiéu chuin b sung. Ngudi ta con goi
gée quan st 107 13 “ngudi quan sdt chuin 1964

~—
v D

1m

D Ccm
5 Ccm

~

1

400 500 600 700 nm
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4.5 Do mau bing mdy do phd

Cdc gid tri mau tiéu chudn dudce tinh wr dudng cong bifc
xa ctia nguon sing S(A), phan xa phd do dudc tir mdt
mau do (A) cling nhu 1a cdc dudng cong phdi hgp mau
X (L), ¥ (L) va Z (A) ciia chudn quan sdt.

Dau A d€ giita 2 dau ngodc don cho thdy ring viéc tinh
todn phu thudc vao budc song A ctia dnh sing (vd: trong
bude s6ng gita khoang 400-700 nm, cdch khodng 5 nm).
Trong budc ddu tién cta viéc tinh todn, cdc gid tri cla
ham bifc xa ctia ngudn chi€u sdng chuin S(1) dude nhin
véi gid tri phd phan xa B(A) cia miu do cho mdi budc
song. K&t qua 1a ¢6 dudng cong mdi - dudng cong kich
thich mau @(R).

O budc thit hai, cdc gid tri ti¥ dudng cong kich thich mau
dudc nhin véi cdc gid tri tr dudng cong phdi hgp mau
X (A), ¥ (A) va Z (A). KEt qua cho ra 3 duting cong mdi.

Cudi cung, biing phép tich phin va nhin vdi cdc thong
s0 dude chudn hod, cdc gid tri kich thich 3 thanh phan X,
Y, Z dudc tinh tif cdc ving nim trong dudng cong bing
phép tich phian khién n6 ¢6 kha ning md td mau do mot
cdch chinh xdc.

76

https://tieulun.hopto.org



Ngudn sang

l Mhan vai
Phé phan xa

l Bang

Pudng cong
kich thich mau

l Nhan vdi

Blf_ﬁmg cong
phéi hgp mau

l MNhan vdi

Phép tich phan
va chudn hoa

l Bang
Cac gia tri
kich thich
3 thanh phéan
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4.6 Khodng sai biét mau AE

Khoang sai biét mau la phép do khoang cdch giira hai vi
tri mau trong khong gian mau (thi du gitta mau trén bai
maiu va mau trén td in).

Khong gian mau CIE da dudc giai thich trong chudng
“Céc hé thong phin loai mau”. Nhung khong gian mau
nay ¢6 mdt nhuge diém chii yéu, d6 1a: khong phdi tat ca
cdc miu dude cam nhin bdi mit ngudi tai cdc vi tri khdc
nhau déu ¢6 dd khdc biét twong tng vdi viée cdm nhén.

MacAdam, mot ngudit My da nghién cu sy kién nay
trong mt loat cdc thir nghiém. Ong di phin tich va minh
hoa cdc k&t qua theo hinh sau. Hinh v& cho thdy cdi goi
1a hinh elip MacAdam dudc phéng dai gap 10 lan. Vi
khong gian mau CIE 14 khong gian miu 3 chiéu nén hinh
elip thuc s 1a cdc khdi elip. Kich thudc cua cdc khoi elip

'!'E%!!... !!!ﬂ!!!ﬂ!

"-1...==II
7ol
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nay la mot sy do dac tif nguGng cam nhdn cua cdc do
Iéch mau (mdi khoéi elip dude nhin tf tAm va cho tirng
tong mau riéng bict).

Hé thong nay khong dude st dung trong thuc t& d€ udc
lugng khodng sai biét mau vi né ngu ¥ ring cdc dung sai
¢6 thé chip nhin dude déu khdc nhau gita cic tong
mau. P& viéc tinh todn khodng sai biét mau ddng tin cdy
hdn, can phdi c6 mot khong gian mau, trong dé nhitng su
khdc biét vé mau dude cdm nhin nhy nhau déu ¢ cung
mot tri s6 nhu nhau. CIE LAB va CIE LUV 13 hai hé
thong ¢6 vu diém nhu thé. Chiing dudc phat trién bing
cdch chuyén doi todn hoc tir khong gian mau CIE.

Thong qua su chuyén doi nay, cdc khéi elip MacAdam
vdi cdc kich thude khdc nhau dude dnh xa lén cdc khoi
cau c¢6 kich thudc gidng nhu nhau. Bing cdch nay,
mit ngudi cam nhén sy sai biét mau cho 1t ca cdc mau
nhi nhau.

Vao ndm 1976, cic khong gian mau CIE LAB va CIE
LUV- cdc khong gian mau st dung thong dung nhat
trong nganh in dudc tiéu chuin hod qudc (€.
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Hinh minh hoa cho thay cdc vi tri clia cdc truc a* va b*
cua khong gian mau CIE LAB trong bang mau xy.

Cédc khong gian mau khdc nhu hé thong CMC va khong
gian mau Munsell cing dude st dung tai My.
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4.6.1 Khdng gian mau CIE LAB

Khong gian mau CIE LAB dudc st dung nhiéu nhat cho
viéc do mau vit thé (muc in), thi du, dé pha mot cong
thitc muc hay ki€m tra chit lvgng in. Cdc tdng mau
va do bao hoa mau dudc vé trén cdc truc a* va
b*. Truc a chay tir -a* (Green) dén +a* (Red) va
truc b chay twr -b* (Blue) dén +b* (Yellow).
Truc d6 sang L* ¢6 gid tri tir O (den ¢ ddy) dén
100 (tring & dinh).

Hinh minh hoa dudi day chi khong gian mau
CIE LAB diing dé do mau cdc vat thé. Vi né
la két qua cda qud trinh chuyén doi nén hinh
dang cua né khiac véi khong gian mau CIE.
Ciing vay, hinh dang ciia mdi gid tri do sdng

thay déi v6i L*. B

1
o
*

I
|
1

=h*

Trong hinh minh hoa, mit cit ngang qua khong gian mau
CIE LAB cho thiy cdc miu clia vt thé ¢6 gid tri do sdng
L* =50. Vang mau Green dudc thu hep lai va ving mau
Blue dudc thay ro hon.
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Trang
L*=100

Yellow
I::E

Gree

L*=0
Pen

Dai véi nhitng ngudi st dung trong thuc 1€, gidn d6 niy
rit can thiét.

L* = 75.3 ¢4 nghia |2 m{t mau sdng nim gilta ving va
do ¢ 6 gid tria* =51.2 va b* =48.4. Vi 18 d6, ta c6 thé
doan day la mOlt mau cam sdng.

Két qua: Mau tham chi€u va mau do ¢6 vi tri khdc nhau
trén khong gian mau nén mau cia ching khéc
nhau.
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Trang
L*= 100

AL*

Gia tri
tham chiéu

L*=70.0

Sur khdc biét vé vi tri mau cé thé dude phin loai nhi sau:

Vi viéc chuyén doi khéng tuyén tinh nén cdc quy luit
cta khong gian mau CIE khong dp dung dugc cho khong
gian mau CIE LAB.
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4.6.2 Khdng gian mau CIE LUV

Khong gian mau CIE LUV cing dudc tao thanh qua su
chuyén déi tir khong gian mau CIE nhung sit dung cong
thitc chuyén doi khdc. Ba truc toa do dudc xdc dinh
bdi cdc gid tri L*, u* va v*.
Vi khong gian mau CIE LUV va CIE LAB la két
qua ctia sut chuyén déi khdc nhau nén chiing ¢6
hinh dang khdc nhau. Ca hai khong gian nay
déu dudc dung dé do mau clia vit thé (xem
hinh minh hoa).

Hinh minh hoa dudi diy cho thdy, mit cit
ngang qua khong gian mau CIE LUV cho cic
miu ctia vit thé c6 do sidng L* = 50 (xem
Chuong 4.6.1). Vung mau Green trén khong
gian mau CIE LUV dudc dinh vi gan tim hon so
vd1 khong gian mau CIE LAB, hon nita, ving mau
Blue rong hon.

- u*

ﬁllll HEHE
-v*

Khoéng gian mau CIE LUV thuSng dudc dung cho viéc
danh gia mau trén man hinh (thi du nhu trén may quét
hay mdy tinh). Uu diém ctia né 1a c¢6 su chuyén doi
tuyén tinh d€ tat ca cdc tinh cin doi cia khong gian miu
CIE dugc giit nguyén khong doi (khdc véi khong gian
mau CIE LAB).
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4.6.3 Khdng gian mau CIE LCH

Thuit ngtt CIE LCH dudc st dung khi toa d6 cuc C
(khoang ciach so vdi tim) va goéc tong mau h duge dung
thay cho cac truc toa do Cartesian a, b hay u, v trong

khong gian mau CIE LAB hay CIE LUV. Khong gian
mau CIE LCH I khéng gian mau bd sung.

D6 sdng L* giif nguyén khong doi.

Cutng do mau C, dudc tinh bdi cong thic:
= Ya** + b*2,

Géc tong mau h¥ dudc tinh bdi cong thifc:
_ b
h = arctan (a*)'

DP6i v6i khong gian mau CIE LUV viéc tinh todn ciing
tuong tu.

Dudi diy 1a su md ta sd ludc véi gid tri mau do gidng
nhu vi tri mau trong Chuong 4.6.1.

Vi tri mau thue:

E*=75.3
i C*=70.5
- 80 h*=43.4%,

Ist x
- 70

L*
-100

- 60

a*0 | 50

- 30
- 20

- 10
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4.6.4 Hé CMC

CMC la mot cach udce lugng sy khdac bi€t vi tri mau trén
khong gian mau CIE LAB, dugc phdt trién tai Anh nim
1988 bdi Uy Ban Po Pac Mau Sic clia Hiép Hoi Céc
Nha Ché Tao Mau Va Thudc Nhudm. N6 khong mo td
st cam nhin khdc biét mau (nhu CIE LAB hay CIE
LUV).

Thong thudng sy thay d6i mau gin truc do sing dudc
cdm nhin nhiéu hon su thay ddi vé do bio hod mau. Hon
nita, st khdc biét d6 bio hda miau dé dang dudc chap
nhan hon la goc tdng mau.

Hinh v& cho thdy nguyén ly ddnh gid mau CMC cho cdc
vi tri mau khdc nhau trong khong gian mau CIELAB.
M&di hinh elip chi ra cdc vi tri vdi sy khdc biét mau
khong ddi phit hdp vdi cong thitc CMC. Ta c6 thé thiy
ro rang 1 cdc hinh elip (khodng dung sai trong khéng
gian mau CMC) trong ving khdong gian mau nho hon so
vdi hinh elip tai vang ¢6 d§ bao hoa cao. Thém vao do
hinh dang ctia chiing dudc thiét lip sao cho gic tdng
mau nho hon & d§ bao hoa mau. Cdc hinh elip ciling c6
kha ning dudgc diéu chinh riéng ré gitta su khdc biét do
sing va tong mau. Sy diéu chinh nay dudc thuc hién bdi
hai hé s0 1 va c. (114 hé s6 do dd sdng va ¢ 1a hé sO do
ludng to6ng mau thudng = 1). Nganh cong nghiép dét
thudng ding ty 18 [ : ¢ = 2 : I diéu nay ¢6 nghia 1a su
bién doi gip doi vé do sing sé dude chiap nhdn nhu do
bi€n ddi vé 1ong mau.

Ty 1& ndy ¢6 thé ddp ng dude cdc nhu cau ¢ng dung
dang dude ban luidn. Vi vay cdc gid tri vé su khdc biét vi
tri mau ¢6 ¥ nghia va cé thé so sdanh dugc chi trong moi
lién hé vdi cdc hé so do ludng.
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4.7 Hé Munsell

Munsell da phdt trién mot hé thdng phin loai miu vdi
khodng cdch vé sy khdc biét mau déu nhau vio nim
1905. Trong hé thong nay cdc mau dude sdp x&p theo
tOng mau, do sang va dd bao hoa mau. Cic tdng mau cd
ban 12 Red, Yellow, Green, Blue va Purple (do tia). Hé
thong dudc phdt hanh vao nim 1915 dudi dang “Sdch
mau Munsell” cho 40 tOng mau, dnh sdng loai C va mau
in trén gidy sdng va béng md.

Nim téng mau cd bdn lai dudc chia nho ra thanh 100
tong, mdi tdng ¢6 16 Ao bao hoa mau va 10 mic do sdng.
Hinh minh hoa cho thiy mdt mit cit 40 tong mau. Ké&t
qua cho ra mdt khong gian mau khong binh thutng, vi
do1 v3i mot s6 mau va gid tri dd sdng khdong bao trum (At
cd moi ving do mau.

75Y 5Y 2.5Y 1oy g 5 v

10“’ & -
o 16 Y 100
=) S
4 %
= & 5y L 90
5 12 '9,5
e, P L 80
10 —
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) 8 &
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5 T | 60
m =
@ B
g | ' N
3 s
Q v | 40
o, o
o & i 30
© & i
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. 10 ) - 20
2
‘S‘ 12 "'r"
4
%, o5 L 10
&,SH. 14 _.-bb
éﬁ'_;- a2
gg ao™ L0

< ;
801 gygz gdg 849 -

Toa d mau Munsell khong thé chuyén sang toa do
mau CIE.

Cic hé thong phan loai mau sau nay 1a cdc thé mau DIN
(DIN 6164). Hé Miu Ty Nhién NCS, hé mau ciia Hiép
Hoi Quang Hoc Hoa Ky OSA va hé mau thiét k& RAL
(RAL-DS).
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4.8 Phugng phép kich thich
ba thanh phan mau

Ciu tao clia cdc mdy do kich thich 3 thinh phan mau
gidng vdi ciu tao cia mdy do mat dj. Thay vi diung 3
kinh loc mau Red, Green, Blue va kinh loc thi gidic dé
loc mau den nhu mdy do mit dd ngudi ta phdi hgp nhic¢u
kinh loc d€ mo6 phdong 3 dudng cong phdi hdp miu X, ¥,
Z

Tuy nhién cic mday do mau theo phuong phdp kich thich
3 thanh phan miu ¢6 dd chinh xdc tuyét doi thip hon
mdy do phd vi cdc dudng cong phdi hdp miu ¢6 thé dudce
m¢é phong chinh xdc hay khong con tuy thudc va su
chi€u sing chuan. Tuy nhién, chiing thich hgp cho viéc
danh gia su sai bi¢t mau vi trong tridng hdp nay cdc gia
tri tuy€t doi khong can thi€t phai ¢ dd chinh x4c.

Thém vio d6, cdc thi€t bi dung d€ ché tao mdy do theo
phuong phdp kich thich 3 thanh phan mau ré hon nhicu
so vdi mdy do phd.

Ving do dugc chi€u sdng vdi dén ¢6 cdc thanh phan
quang pho gidng nhu 4nh sing chudn. Trong vi du dudi
ddy cua ching ta, mau Cyan dang dudc do.

Phé phin xa dude do biing viée phdi tron 3 kinh loc khdc
nhau va gia tr1 kich thich X dudc do vdi kinh loc Red, Y
v(di kinh loc Green va Z véi kinh loc Blue.

Sau khi do cdc gid tri kich thich ¢6 thé dude chuyén doi
sang khong gian mau (CIELAB hay CIELUV) d¢€ c6 thé
danh gid su khdc bi¢t mau.
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Giay

Nguyén tic do clia mdy do miu kich thich

ba thiinh phin.

4.9 Do mau phd

Trong tién trinh do mau phd toan bd quang phd thiy
dugc tir 380 d&n 780nm déu dugc do. Anh sdng phan xa
tir I1ép muc in duge tdch thinh cdc thinh phin phd biing
mdt thi€t bi nhiéu xa va dude do bing mdt loat cdc bd
cdm bién.

Tuy thudc vao d chinh xdc yéu cdu ma sy dong nhat
ctiia dnh sdng chi€u t6i dude do theo tirng khodng 1 nm,
5 nm hay 10 nm. Cdc gia tri kich thich X, Y, Z dudc tinh
tif cdc phd phdan xa dudgc do. PE tinh todn, cdc dudng
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cong phoi hdp mau s€ dudc lvu trong mdy tinh. Vi nhitng
duting cong nay dudc md phong bdi cdc kinh loc nén dd
chinh xdc tuyét ddi ciia mdy do phd rit cao. Tuy nhién,
ching dit hon nhi€u so véi cdc mdy do theo phudng
phdp kich thich 3 thanh phan.

Ngoai dd chinh xdc tuyét d6i cao, mot uu diém 16n cua
phuong phdp do mau phd 14 né ¢6 thé doc dude cdc gid
tri kich thich theo 4t ca cdc loai ngudn sdng va 14t ca cdc
chuin quan sit néu cdc gid tri d6 dudc lvu trong mdy
tinh. Hon thé nita ching ¢6 thé tinh mat do mau cho tat
¢d cdc tiéu chuén kinh loc.

Cho dé&n nay phudng phdp do phd da dudc 4p dung nhicu
trong nganh cong nghiép ché tao muc in.

Trong qud trinh nghién muc, cdc nha sdn xudt muc phai
tudn thi nghiém ngit theo cic miu mau cho trude. Piéu
nay rit quan trong trong trudng hgp muc in da dudc ticu
chuin hod. Trong nhitng trudng hdp nhu thé cic miu
muc phii dude do bing mdy do phd va ty 1& phdi tron
cdc loalr muc in dudc tinh todn trén mdy tinh qua chudng
trinh tinh todn ti 1&¢ muc pha trdn.

Trudc diy trong cic nhi in ngudi ta khong thé khai théc
t0i vu mdy do phd bdi vi chiing qud dit va cong kénh
cting nhu khoéng thé st dung chiing mot cich truc tiép
cho cdc miu cd bin. Vilé d6 ching chi duge sit dung dé
do cdc mau dic biét va kiém tra nguyén vit liéu (thi du
gidy va muc in) va ngudi ta da khong quan tAm st dung
chiing trong viéc ki€m sodt chit lugng in.
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4.10 Nguyén Iy do cia bd phan ki€m tra
chat lugng phd CPC 21 cua
Heidelberg

Tai Drupa nim 1990, hing Heidelberg 1a nha sdn xudt
ddu tién va duy nhat gidi thiéu mot bo phian do phd cho
m4y in offset: CPC 21, b6 phin nay dudec ndi truc tiép
vdi cdc mdy in offset qua b phdn ki€m tra mau w dong
wr xa CPC 1.

Trong qué trinh do, mot dau do sé quét qua dai ki€m tra
mau dé do phd cda tit cd cdc phin tf kiém tra, cdc
ngudn sang trén chuin A, C, D50 hay D65 va cdc chuin
quan sdt 1931 va 1964 ¢6 thé dudc st dung.

Nguyén ly do cua b CPC 21 dudc mo ta trong hinh vé
dudi day.
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Trude tién, ngudn sdng dude chi€u t¢i miu in qua gudng
phin xa hinh cdu & géc tdi 45°. Anh sing phin xa tai géc
0° hudng dén guong chuyén hudng roi di qua mot sdi cdp
quang din sdng tir ddu do dén mdy do pho. Tai dé dnh
sing phdn xa tf miu do dudc tich thinh cic miau phd
bing mOt bd phdn nhiéu xa d4nh sdng hoat dong nhu mot
lang kinh.

Cic diod quang s& do st phdn bd bifc xa trén toan bd dai
quang pho thay dudce (tir 380 dén 730nm) va gdi két qua
dén mdy tinh theo phép do mau. K&t qua dua ra dudi
dang cac gia tri kich thich X, Y, Z va cdc truc toa d0 mau
X,yva.

Cdc gid tri ¢6 thé duge ddi qua cdc khdong gian miu
CIELAB hay CIELUV. Sau khi cdc gid tri do dugc i
mau in dudc so sdnh vdi cde gid tri tham chi€u da dudc
thi€t 1ap tir trude (d€ ki€m tra xem khodng dung sai AE
¢ phit hdp khong), cdc yéu cau sita doi sé dude chuyén
qua CPC 1 d€ né truyén tin hiéu dén cdc 16 cip muc ctia
cdc bo phin in dé€ ching ti€n hianh diéu chinh ngay lip
tuc.

4.11 Cac dai kiém tra mau va in thi
4.11.1 Cac dai kiém tra in thi

Cédc (3 in thu khéng qua in tht trén may in offset ngay
cang dudc st dung nhiéu, vi ching ré hon va ¢6 thé tao
ra nhanh hdn cdc (3 in thi bing mdy in offset. C6 nhiéu
phuong phdp in thit khdc nhau, tit ¢a cdc phuong phdp
nay déu khong ding muc in offset. Tuy nhién, cdc chat
tao mau dung in thir (thi du nhu bt hodc muc nudc) va
muc in offset khdc nhau v¢& thanh phan.

Hing Heidelberg da phdt trién mot ddi ki€m tra in thi
dic biét (xem hinh v€ dudi day).

Black Cyan Magenta
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Ddi ki€m tra niy cé cdc 6 vudng tong nguyén mau Pen,
Cyan, Magenta va Yellow, cdng véi cdc 0 tang thit 70%
cho mdi miu, cdc 6 kiém tra viéc truyén muc va cdc 6
xdm gom c6 70% Cyan, 60% Magenta va 60% Vang.
Thém vao dé con ¢6 cdc phan tf giao dién gitip cho viée
doc tr ddng cdc gid tri tham chi€u trong CPC 21. Khi cdc
phan tf nay dudc bd tri vira khdp, tat ¢ cdc phan t
kiém tra sé dudc ghi nhdn. Trén cd s& niy, cdc gid tri
dude do ¢6 thé dude luu trit nhi cdc gid tri tham chiu.

4.11.2 Cac dai ki€m tra mau

D4i ki€m tra mau cho viéc do dac dic biét véi CPC21
cling dudc phdt trién bdi hing Heidelberg va bao gdm
cdc phin tif do ki€m tra in thit (ngoai trit cdc phan tf giao
dién). Thém vao dé cdc phin tf do ki€m tra viéc phdi
bin cho viéc phdi ban chudn ciing c6 sin.

Hiang Heidelberg cung c¢ip 3 dai ki€m tra miu khdc
nhau: ddi ki€ém tra in loai 4GS (gdm cdc 6 kiém tra xdm
va cdc 6 tdng nguyén) cho in 4 miu, dii ki€ém tra loai
6GS cho in 5 va 6 mau va dai kiém tra loai 8GS cho in 7
va 8§ mau.

Dit liéu vé cédc ddi ki€m tra miu va ki€m tra in ndy cta
cac bo phan do mdt do ci hdn loai CPC 2-01 dudc luu triv
trong CPC 21.

Ngudi stt dung cling c6 thé nap cdc ddi ki€m tra in bo
sung bing phuong phdp thd cong.
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4.12 Kiém soat muc véi CPC 21 caa
Heidelberg

CPC 21 cho phép 3 dang ki€m tra muc:
® Kiém sodt viéc do mau trén ¢d sd cdc 6 xdm.
® Ki€m sodt viéc do miu trén c¢d s cdc 6 mau tOng
o~ Tt it k o,
nguyén hodc 6 tang tha.
® Kiém sodt viée do mat do trén ¢d sd cdc 6 miu tOng
nguyén va O tang thi.

4.12.1 Ki€m soat mau qua cdc 6 xam

Nhu di dé cip G chudng 2.4, viéc ¢in bing mau la tiéu
chuin quyét dinh d€n cim nhin quang hoc ctia mdt hinh
anh in. Cdc 16i vé cin biing miu c¢6 thé thy rd rang &
cdc O xdm. Vi 18 d6 ta ¢6 thé st dung cdc 6 xdm lam co
sd diéu chinh phép do cling nhu d€ kiém tra va theo doi
tinh 6n dinh cia qud trinh in. C4dc phép do mau thuc su
thich hdp cho viéc nay nén cac muc in Cyan, Magenta,
Vang nén dudc kiém tra theo phép do mau trén c¢d sd cdc
0 xdm (néu ¢6 thé duge nén diing cdc tong 3/4).

Cédc tiéu chudn trong nhi in lin cdc gid tri i dii ki€ém
tra in thit ¢6 thé dudc sit dung nhu cdc gid tri tham chiéu.
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Hinh trén cho thiy man hinh hién thi cia CPC 21. Toa
d6 clia mau tham chi€u dudc hién ra trén mit phing toa
d6 a-b d goc trén bén trii.

Trong vi du cta ching ta né dudce dinh vi § tAm ufc la
nidm trén truc sdng. Vong tron 1dn ¢ gita man hinh cho
thiy ving xung quanh toa d0 mau tham chi€u dudc
phéng 16n. Ba vong tron ddnh ddu dudng bién cla 3
khodng dung sai AE gin, trung binh va rong. Truc dd
sing dugc dit gin mép bén phdi clia man hinh ciing
twong tng vdi toa dO mau tham chifu va & diy 3 khodng
dung sai ciing dugc ddnh ddu. Mdi mot ddu thip ddnh
diu vi tri cia cdc viing mau léch vé phia Yellow - Green
va sdng hon.

N&u sy sai 1éch 16n hdn khodng dung sai AE cho phép
cdc bd phan xit 1y sé tr dong tinh todn viéc chinh sifa can
thi€t cho mau Cyan, Magenta va Yellow. Thém vao viéc
do pho ¢ 6 xdm, viéc do phd & cdc 6 ki€m tra mau Cyan,
Magenta va Yellow ciing nhu cdc tri s6 phd doc dudc
clia cdc 6 chdong mau tdng nguyén ciing dudc tinh todn.
Theo cdch ndy, tt ca cdc yéu 0 lién quan ciing phdi cin
nhic ky ludng. Viéc chinh sita trén mdy in s& duge thuc
hién tu dong qua bd phin kiém sodt CPC 1.
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4.12.2 Ki€m soat mau vdi cdc 6 téng nguyén

Viéc ki€m tra cdic miu tong nguyén néi chung thich hdp
hon cho mau den va cac mau dic biét.

Mau den chd y&u dnh hudng dé€n d0 sdng. Vi mit ngudi
¢6 khuynh huéng nhay véi cdc bién d6i vé do sdng hon
13 vé miu, mau den ¢é thé dude ki€m tra trén cd sd cdc
0 tong nguyén. Kinh nghiém cho thiy ring dnh hudng
cia mau den 1én viéc cin bing miu can thi€t phai dudc
It § dén.

r %, . ~ = u L.y . % on Py
Cdc mau 1n bd sung da s6 dudc 1n riéng bict va in nén
fan A i - ~ k -~ =, > ks A
tong nguyén nén c¢6 thé cam nhin va chinh sura dé theo
ddi nd trén cd sG cdce O Ong nguyén.

Nhung 3§ cdc 6 ki€m tra tong nguyén viéc do phd va tinh
toin mau ¢6 nhi¢u vu diém hon so vdi kiém tra bing
viéc do mat do: né ¢é thé xic dinh mot cach chinh xdc
cdc tong mau chuin cé dat dude hay khong. Hon thé nita
cdc toa d6 mau tham chi€u cé thé dude nap vao dudi
dang tri sO hay bing viéc do cdc mau. Di¢u nay khong
thé thuc hién dude biing viéc do mit d6 mau.

Sau lan do dau tién CPC 21 cho biét cdc toa d6 mau
tham chi€u c¢6 thé dat dude véi mot mau miu hay khong.
Né&u khong, su khdc biét toa d6 mau cé thé xdy ra
AE s¢ dudc thong bdo.

possible
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Hinh trén cho thdy man hinh ctia CPC 21 khi ki€ém tra
cdc 6 1ong nguyén. O phia trén bén trdi 13 toa dd mau
tham chi€u trén mit phing toa do a-b, vong tron § gilta
man hinh 14 viing phéng 18n cho thdy cdc toa d mau 1ot
nhat s& dat dudc vdi dung sai nhé nhat AE . so Vi
toa d0 mau tham chiéu.

Toa dd ctia mau tham chi€u theo 1y thuyét dugc ddnh
diu bdi mdt vong tron (Trong thi du trén truc Red nim
thing gdc vdi truc Yellow).

Néu ¢6 cdc do 1éch vugt ra ngoai khodng dung sai cho
phép cdc diu chinh can thi€t s& dudc tinh todn lai bing
may tinh.

Céc s0 liéu phd cia cdc 6 mau tong nguyén don hay cdc
6 mau tang thi don duge ding d€ tinh todn.
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4.12.3 Ki€m soat mat do téng nguyén

Thém vao cdc dif liéu mau, cdc mdy do phd ciing c6 thé
thi€t 1ap cdc gid tri mat dd cho bat ky kinh loc mau nao.
PE hd trg cho ngudi sit dung, bd phin CPC 21 ciia
Heidelberg cling cung c¢Ap cdc gid tri mit d0 mau doc
1ap vdi cdc loai hinh kiém tra.

Dic biét doi vdi cdc 1énh tdi ban, cdc gid tri tham chiu
mit dd6 miu da dudc tinh todn rdi thi viéc ki€m sodt mat
do tong nguyén ciing dudgc su dung.
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4.13 Céc vu diém cha phép do mau
ddi vdi in offset

Dudi day 1a cdc t6ng k&t sau mot cude thim dd vé céc
tfu di€ém chd y&u ctia phép do mau cho in offset:

= Cdc s6 liéu do gin gidng nhat véi cdm nhin chi quan
vé mau.

© Cdc phép do mau 1a mdt k¥ thudt udc lugng mau ddc
lap véi qud trinh in tir giai doan ché bdn qua t4t ca cdc
giai doan in thtt va cudi cling 1a ki€m tra chat lugng.

% Céc gid tri tham chi€u miu ciing ¢ thé dudc dua ra
dudi dang s6. Mot giao dién cho bd phdn ché bédn da
ch san.

m Cdc gid tri tham chi€u mau c¢6 thé 1y true tiép W
mau do.

» Chi ¢6 cdc phép do mau mdi c6 thé diéu chinh mau
mot cach khach quan.

» Cédc phép do mau c6 thé ki€m tra mau trong moi lién
hé& d€n hinh dnh (thi du nhu qua cdc 6 xdm) ma khong
qua cdc gid tri dinh chudn mau dic trung va khong cin
cdc gid tri luu trir.

» Biing cdc phép do mau, 14t cd cdc muc in, thim chi
cdc mau dic biét rit sdng c6 thé dude ki€m sodt chinh
xdc va on dinh.

w Sv gia ting tang thit dudc phat hién mot cdch ddng tin
cdy bdi viéc do mau phd, thim chi doi véi viée sir
dung cdc loai muc dic biét.

= Ki€m sodl viéc in sdn ludng an toin hon vi ¢6 thé

phdt hién dudc nhitng thay ddi trong vat liéu in, cin du
trong muc va hién wgng méta.
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