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Nhitng nam ddi mdi, nganh in nudc ta da cé nhiing budc tién bo vuot bac. San lugng
in tang gdp nhiéu 1an, chét lugng san pham in tang trién 16 rét, dac biét 13 in mau.
Cong nghé in da chuyén hoan toan sang cong nghé in tu dong, ché ban dién tir phat
trién rat nhanh, Cac luu db 1am viéc hién dai da xuét hién.

Tuy nhién, dé thuc su hoa nhap va canh tranh binh dang véi cac nudc trong khu vuc,
chling ta con phai cb gang nhiéu, phai khdc phuc manh mé nhiing yéu kém. Mot
trong nhiing diém yéu kém nhét hién nay ctia chling ta chinh & ngudn nhan luc dudc
trang bi kién thic quan Ii in viing vang va y thic quan Iy dé nang cao chéat lugng toan
dién. Néu khong 1am dugc diéu nay thi du co dau tu may moéc thiét bi mac tién va
cong nghé hién dai dén dau di nifa ching ta van khong thé vuon Ién canh tranh véi
cac nudc trong khu vuc.

Gido trinh nay dudc bién soan nham muc dich trang bi cho céc ky thuat vién chuyén
nganh in va d4c biét 1a cac ky su tudng lai nhiing kién thlc can ban nhat dé kiém tra
va quan Ii chat lugng san pham in trong d6 chl trong dén phudng phéap in phé bién
nh&t hién nay 14 Phudng phap in Offset.

Gido trinh gdm 7 chuong vdi cac ndi dung co ban sau:

Chuong 1:
Chuong 2:
Chuong 3:
Chuong 4:
Chuong 5:
Chuong 6:
Chuong 7:

Céc chuong dudc trinh bay theo cau tric tif don gidn dén phuc tap va 1an lugt theo
qué trinh cdng nghé san xuét In.

Hy vong rang gi4o trinh nay sé lam ré nhiing van d& ma nganh in hién nay dang gip
phai ddng thdi trang bi nhiing kién thlc can thiét nhat cho ngudi ky su chuyén nganh
in trong tuong lai.
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Cac phép do mau

Céc dac diém in va cac thudc tinh cla ching

Do va kiém tra cac dac diém in

Céc loai thang kiém tra do chinh xac

Kiém tra qua trinh lam phim va phoi ban

Kiém tra qua trinh in va danh gia chét lugng td in.
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Do mat do 1a phuong phap do phd bién nhéat trong Iinh vuc ché ban va in.
Céac may do mat do dudc duing nhu céc thiét bi cam tay hay dudi dang céc
thiét bi do tu ddng (cac may do mat do tu dong kéo thang do vao va do
tiing 6 kiém tra).

Co hai loai may do mat dé dugc dung cho cac muc dich khac nhau:

 Cac may do mat dd thau minh dudc diing trong ché ban dé do do den
clia phim (& trong).

 Cac may do mat do phan xa dudc dung dé do hinh anh in (dé duc).

May do mat do thdu minh May do méat d6 phan xa
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Nguyén ly do cia may do mat dé phan xa

Trong ky thuat do mat do phan xa, 16p muc in sé dudc chiéu sang bdi mot
nguodn sang. Tia sang di qua Idp muc khong trong subt hoan toan dudc hap
thu mot phan. Phan anh sang khong dudc hap thu bi phan tan trén bé mat
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Chuaong 1

Hinh 1: Nguyén Iy may
do mat do
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giay in (hodc cac vat lieu khac) va dudc phan xa. Phan anh sang phan xa
nay lai di qua I6p muc mét 1an nifa va lai bi hap thu mot phan. Phan anh
sang con lai khdng bi hap thu sé di dén bd cdm nhan clia may do va dudc
chuyén thanh tin hiéu dién. Két qua cua viéc do véi may do mat dd phan
xa dugc théng bao dudi dang cac don vi mat do.

Trong qua trinh do, cac hé théng thau kinh dudc ding dé tap trung anh
sang. Cac kinh loc phan cuc ding dé tranh su khac biét giua cac gia tri
dudc do tif bé mat muc in con udt va da kho. Cac kinh loc mau thich
hop phai dudc dung cho cac mau do. Hinh vé dudi day giai thich nguyén
ly nay, lay mot 16p muc mau do lam vi du. Trong diéu kién ly tudng, anh
sang trang chiéu tdi bao gdm cac phan phd Red, Green, Blue bang nhau.
Muc in chtia cac hat mau hap thu phan phd Red va phan xa phan phé
Green va Blue ma ching ta goi la mau Cyan (Cyan=Green + Blue). Cac
may do mat do dudc dung dé do trong pham vi khoang hap thu ctia moi
mau, noi mat do va do day 16p muc tuong quan chat ché véi nhau. Diéu
nay c6 nghia 1a ngudi ta co thé do dd day I6p muc thdng qua viéc do hap
thu mau hay méat do cta I6p muc.
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Mat dd ctia mot I8p muc chli yéu phu thudc vao chét lugng hat muc, mat
do tap trung clia cac hat muc va do day ctia I8p muc. Can luu y rang mat
do 1a mot phép do dd day 18p muc chii né khong cho ta biét gi vé mau
sac clia muc.

Cac thanh phan cia mét may do mat do:

PE thuc hién viéc do dac va tinh toan mét may do mat d6 gdm 3 phén
chinh:

Hé thbng chiéu sang

Bao gbm mdt dén chiéu sang va mot ngudn cung cap nang ludng cho dén
hoat dong. Theo céc tiéu chudn ANSI/ISO*, c4c dén chiéu sang phai cung
cép &nh sang cé mau sac dat chat ludng (vi du nhu sy can bang gitia cac
mau Red, Green, Blue dudc goi Ia ngudn sang A). Pén chiéu sang cla
may do quang phé dudc cip nang lugng bdi mdt mach dién lubn gitt cho
d6 sang 6n dinh hodc diéu chinh sao cho ludng sang phét ra tir dén khong
d6i. DU cho dén va ngudn nang lugng cé thay ddi thi cac thiét bj trén may
do van duy tri mot ngudn sang 6n dinh dé chiéu sang mau do.

Hé thbng thu nhan va do
Bao gdm mot bo cam bién quang hoc, mot bd phan quang hoc thu thap
anh sang va cac kinh loc mau. cac kinh loc mau phai tuan thd cac tiéu
chudn ANSI/ISO.

Céac may do mat dd s dung trong nganh in va xuat ban dudc trang bi
mdt bd kinh loc c6 dic tinh gan gidng vdi cac dic tinh tadch mau cho qua
trinh in. Cac gia tri phd nay dudc dinh ra bdi Gy ban ANSI IT2 trong mot
van ban vé tieu chudn dudc goi 1a tham chiéu T. Cac thong sb ky thuat
nay gilip cho cac may do mat do dudc ché tao bdi cac nha sdn xuét déu
gibng nhau. Tham chiéu T 1a két qua cla qué trinh nghién cu lau dai
va da dudc cong nhan véi muc dich dap tng dudc cac dinh nghia chuén.

B6 phan xu ly dir liéu
C6 nhiém vu thu nhan cac tin hiéu dién dai dién cho nang lugng sang

chiéu téi bé mat clia mau do va nang ludng sang phan xa thu thap dudc
roi tinh todn va hién thi sb liéu. Hé théng nay cé thé 1a mot may do ty 18
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don gian va mot mach do dudc ndi véi bd hién thi analog hoac digital, né
cling c6 thé cé bd nhé dé tinh toan va x{ Iy thém cac thong sb vé su gia
tang tang thd va do tuong phan in.

Ngoai ra né ciing con cé thém mét may tinh dé phan tich anh sang do duac.

Vai tro clia cac tiéu chuan trong hoat dong cua may do mat do

Mbi quan hé qua lai clia cac bo phan phic tap trong may do mat dd nhén
manh dén cac tiéu chuin ché tao va st dung. Vién tiéu chudn quéc gia
Hoa Ky ANSI va t6 chuc tiéu chudn quéc té 1SO da dua ra céc tiéu chuén
théng nhat dé ché tao may do mat dd. Vi du bd phan quang hoc chiéu sang
va thu nhan tin hiéu dugdc gidi han & goc nhin 5 do va quang truc cua tia
sang hudng tdi mau do dudc dat vudng goc véi bé mat mau do. Qua cac
thoa thuan vé tiéu chuan may do mat d6 hon bbn mudi nam qua, tat ca
cac may do mat do phan xa da dudc ché tao vdi géc chiéu sang O do hodc
45 d0, vi thé 4nh sang phan xa ti bé mat mau do dugdc thu thap & goc 0
do hoac 45 do.

Moi quan hé giiia cac goc chiéu va cac bé mat bong

Trong trudng hop cac bé mat phang va bong, mot phan anh sang chiéu tdi
dudc phan xa tai ding géc ma nd dudc chiéu t6i, do vay né khong dudc
cac b0 phan thu nhan tin hiéu phan xa dat & géc 45 d6 cam nhan. Khi do
cac bé mat phang va bong véi mot may do mat do c6 bd phan thu nhan
tin hiéu dat § goc 45 do thi cac may do cho két qua cao hon mc hap thu
thuc té clia mau do.

Hién tugng phan xa cung goc téi dugc con ngudi cdm nhan nhu do bong,
nhung chi tai mét géc quan sat dac biét. Khi ngudi quan st nhan thic dugc
hién tugng nay thi cd thé cb dinh bé mat t5 in 8 mdt goc thich hdp nham
loai trif dudc nd. Vi thé khi quan sat va do mat do bé mét in, cac phép do
mat dd cling c6 cdm nhan giéng nhu cadm nhan cla con ngudi. Viéc can
lang bé mat td in bang vecni hay OPP tao cho td in mdt bé méat phang khién
cho né tao ra nhiéu hién tugng phan xa ciing géc tdi va thudng dugdc diing
dé tao cdm giac hinh anh dam da hon.
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Phan hoi ctia may do mat do

Cac may do mat dd cé thé doc cac gia tri mat do khac nhau néu co bat
ky thiét bj ndo bén trong nhu kinh loc, bd cam bién hay bd phan phan
tich, tinh todn quan hé logarit khac nhau. Su phan hoi clia may do mat do
dudc xac dinh nhu gia tri mat do dudc doc bdi may do d6 dua trén tat ca
céc bién sb dau vao dé cho ra céc gia tri mat do. Vi thé can phai co 1 tiéu
chudn phan héi chung cho tat ca cac may do mat do dé ching cung cap
céc gia tri mat dd dong nhat bt ké dén cac khac biét vé thiét bj nhu bd
kinh loc, thiét bi cdm nhan sang hay bd phan chuyén ddi quan hé logarit.

Bang rong, bang hep va bang thong

Su khac nhau giita cac may do mat dé bang rong va mat dé bang hep
Thuat ngit “bang” lién hé dén khoang quang phd kha kién ma mot kinh
loc cho di qua. Cac kinh loc bang rong cho phép mét khoang quang phd
rong hon di qua so véi kinh loc bang hep.

PE hiéu mdt cach téng quéat su khac biét gitta kinh loc bang réng va kinh
loc bang hep can luu y rang may do mat do dudc dung chi yéu dé do bé
mat clla mot vat thé theo cach gibng nhu con ngudi nhin bé mat do.

M6t may do mat dd phan xa do su phan xa anh sang clia cac bé mét, cac
bé mat thudng khac nhau vé céu tao, vé mau va ty 1& phan xa ba thanh
phan phd Red, Green, Blue. Ba thanh phan nay néi chung phl hgp Vi
cam nhan thj giac vé anh sang Red, Green, Blue.

Con ngudi c6 thé nhin anh sang trong khoang quang phd kha kién cé budc
séng ti 400 dén 700 nm. DO phan gidi giai do 1a Imm. Ving phd ma ta
thay 1a mau Blue kéo dai trong khoang 400 dén 500 nm trong khi viing
phd Green ti 450 dén 640 nm va viing phd Red ti 500 dén 700 nm.

Cling gibng cac bd thu nhan tin hiéu Red — Green — Blue clia méat ngudi,
mdi kinh loc bang rdng cho di qua khoéang giai do (1nm, 10 nm hay 1/3
khoang quang phd thay dudc). Cac kinh loc bang rong dudc st dung trong
may quét mau dé phan mau hinh anh. Céc kinh loc bang hep thudng 13
céc kinh loc nhiéu cé bang thong xap xi 20nm (cho phép 20nm quang phéd
thay dudc di qua). Cac quy cach phd clia mot may do mat do bang hep
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Chuaong 1

Hinh 2: D6 nhay vdi
ba mau clia mat. Tat
ca cac gia tri dudc diéu
chinh dé dinh lun &
100%
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ddi hoi phai do & dinh cla tin hiéu phan hdi, bang thdng tai 50% tin hiéu
thu dudc va quan trong nhat la mot vai phép do khdng dudc chap nhan
(thiéu tin hiéu phan hdi) do tin hiéu phan hdi nam ngoai khodng bang rong.
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Tai Chau Au, cac nganh cong nghiép da st dung kinh loc Wratten 47B c6
khodng quang thong xap xi 55-60nm dé do mat dd ctia muc in mau vang
trong nhiéu nam. 0 My, ngudi ta lai st dung kinh loc Wratten 47 c6 bang
thong xap xi 70-80nm dé do mau vang. Vién tiéu chuan quéc gia Hoa Ky
da tiéu chuén hda chudn phan hoi theo kinh loc Wratten 47 va doi khi
cac may do mat do st dung kinh loc 47B dudc coi la loai may do mat do
bang rong (vi may do mat do bang hep dac trung cé khoang phd di qua
la 20nm) .

Tac dung kinh loc bang réng
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Kinh loc bang rong cung cap cac phép do theo cac ham toan hoc. Mot
phép do theo ham toan hoc chi ra mdt mau do sé dudc nhin nhu thé nao.
Cac phép do theo kinh loc bang rong thong thudng phu hgp véi cac thudc
tinh cla quéa trinh in nhu do day 16p muc, su truyén muc, do sai léch tong
mau, do tuong phan in, su gia tang tang thd, thdi gian 10 sang...

Céac kinh loc bang réng cho céc sb liéu do cé thé so sanh dudc véi phép
do mau, do thdi gian 16 sang va cac ky thuat do khac khi ching dugc dung
dé danh gia qua trinh ché ban mau.

Ngoai ra, d6 nhay clia mat ngudi véi ba thanh phan quang phd kha kién
tuong tu (mac du khong tuyét dbi) véi cac may do mat do cé kinh loc bang




Bang A: So sanh
khodng mau ma mat
ngusi thdy dudc véi
cac kinh loc khac

QUAN LY CHAT LUONG SAN PHAM IN

rong. Trén thuc té, su tuong quan nay du tot trong béi canh phuc ché bbn
mau trong nganh in.

Do muc in mau vang (phan hdi mau Blue)

Khoang phd Blue mat ngudi thdy dugc 400 - 500 nm.

Kinh loc bang rong 47 do dudc tu 400 - 481 nm

Kinh loc bang rong 47B do dugc tt 400 - 510 nm

Kinh loc bang hep do dudc tl 415 - 445 nm

o0

<§; Do muc in mau magenta (phan hdi mau Green)

>§ Khoang phd Green mat ngudi thdy dudc 450 - 640 nm.
8. Kinh loc bang rong 58 do dugc it 490 - 570 nm

:g Kinh loc bang rong 61 do dugc ti 500 - 560 nm

%_ Kinh loc bang hep do dudc tli 515 - 545 nm

=

Do muc in mau Cyan (phan héi mau Red)

Khoang phd Red mat ngusi thdy dude 500 - 700 nm.

Kinh loc bang rong 25 do dudc ti 580 - 640 nm

Kinh loc bang rdng 29 do dugc tu 590 - 640 nm

Kinh loc bang hep do dudc ti 605 - 630 nm

Tac dung kinh loc bang hep

Nguagc lai v@i cac may do mat dd dung kinh loc bang rong, cac may do
mat do dung kinh loc bang hep cho mot khodng phé di qua khoang 20nm.
Né&u cac viing phd nay dit tai tam cda budc song tbi da dudc hap thu thi
cac may do vdi kinh loc bang hep cho dd nhay ctia phép do cao nhét.

Cac phép do nay dugdc diing dé phan tich vi chting chi ra su hap thu tbi da
dudc thé hién nhu thé nao tai mdi budc séng. Tuy nhién cac may do véi
kinh loc bang hep cé cac ving mu giia cac bang théng cta ching. Trong
cac vung mu nay, cac may do mat do khong nhay véi bat ky thi gi phan
xa ti mau do. Hé qua 13 hai loai muc in dudc cac may do méat d6 véi kinh
loc bang hep cam nhan 1& gibng nhau, cé thé xuat hién khac nhau dudi
mat ngudi néu cac dac tinh phd cta chiing khac nhau trong viing mu. Dé
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lién hé viéc do bang kinh loc bing hep véi kinh loc bing rong, ngudi su
dung phai biét cac dic tinh phd clia mau do.

Uu diém cla kinh loc bang hep 1a chling thé hién su khac biét rd rét khi
do su thay ddi clia do day 16p muc. Cac may do mat do st dung kinh loc
bang hep ciing it 1& thudc vao dén chiéu sang va cac bién di ctia b cam
bién. Tuy nhién cac thi nghiém cho thay ti I8 tin hiéu / nhiéu thu dudc tu
may do kinh loc bang hep khong tot bang ti 1& tin hiéu / nhiéu clia may do
kinh loc bang rong. Vi may do mat do dung kinh loc bang hep khong thé
nhin ra bat c( th( gi tai cac viing mi nam gidia cac ving nhay clia bang
thdng nén ching khdng cho sb liéu hoan toan gibng nhu su cdm nhan cta

mat ngudi.
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Budc séng (nm)




Hinh 5: Pho phan
xa clla mau Cyan
dudc in tbng nguyén
va su truyén dan tin
hiéu cla céc kinh
loc mau (cac kinh
loc hong ngoai ciing
dudc thi nghiém)
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Nén st dung loai may do mat do nao?

M3ac du nganh cong nghiép dién tli va céac tiéu chudn da dudc cai tién
nhung cac may do mat do cd kinh loc bang rdng ngay nay van chua dat
dd dd nhay dé ghi nhan nhiing thay ddi nho vé anh sang khi do 13p di 13p
lai. Cac chuyén gia dé nghi rang cé nhiing lanh vuc san xuat dac biét la
do mau nén st dung may do mat do vdi kinh loc bang hep nhung ho lai
khuyén cdo rang céac lanh vuc in an, xuat ban, bao bi va céac ing dung do
dac kiém tra khac khong nén st dung kinh loc bang hep vi cé nhiéu di
lieu khong thé thu nhan dudc.

S dung cac kinh loc trong do mat do

Cac kinh loc mau va cac kinh loc do sang

Cac kinh loc mau trong mét may do mat d6 dudc dung phu hgp véi hiéu
qud hap thu clia cadc mau Cyan, Magenta va Yellow.

Cac tiéu chuén chung nhu DIN 16536 va ISO/ANSI 5/3 xac dinh cac
bang truyén phé va cac vi tri tuong ting clia su truyén qua tbi da.

Céc kinh loc mau bang réng va bang hep dudc néu ra & day lién hé dén
tiéu chudn A va T trong ISO mét cach tudng ting. Céc kinh loc bang hep
phai dudc st dung vi su khéc biét két qua do clia céc loai kinh loc clia cac
nha san xuét khac nhau thap hon so véi kinh loc bang rong.
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Hinh 6: Cac mau
dac biét dudc do vai
kinh loc cho gia tri
do cao nhét.

Céac kinh loc mau phai luén dudc chon lua sao cho mau cla né la mau
bu clla mau muc in dugc do. Mau den dudc do véi mot kinh loc thi giac
dudc diéu chinh cho phl hdp véi cdm nhan do sang phd ctia mat ngudi.

M .

Cyan Red
Magenta Green
Yellow Blue

400 500 600 700 nm

1.0 1.
A A
Yellow B Magenta
0.5 .
0.0 0.0

400 500 600 700 nm 400 500 600 700 nm

Ba hinh minh hoa trén cho thay cac dudng cong phan xa phd clia cac mau
Cyan, Magenta va Yellow cung cac kinh loc mau tuong ting theo DIN 16 536.

Cac kinh loc phan cuc

Cac may do mat do co thé dugc dung dé do ca I6p muc udt 1an kho. Cac
mau muc udt c6 mot bé mat phang va béng.

Trong subt qua trinh khd, muc in hod hop vdi cau tric khong déu dan cla
bé mat gidy va hiéu qua phan chiéu bj gidm di. Néu mot I6p muc dudc do
lai sau khi da kho thi két qua do sé khac.

PE loai tri hiéu Ung nay hai kinh loc phan cuc véi cac dudng chéo nhau
dudc 1ap ngang qua dudng di cla tia sang. Céc kinh loc phan cuc chi cho
phép &nh sang dao dong theo mdt phudng nhét dinh di qua va chan lai
cé4c song anh sang dao dong theo phuong khac. Mot phan céc tia sang
dudc phan cuc bdi kinh loc phan cuc dau tién sé phan xa theo hiéu Ung
tl 16p muc tlc 1a khong thay di phuong dao dong ctia né. Kinh loc phan
cuc thd hai dudc dat & géc 90° so vdi kinh loc phan cuc dau tién dé chan
cac tia sang phan xa ngudc lai theo hiéu (ing guong nay.

Tuy nhién céc tia sang xuyén qua Ip muc va bj phan chiéu bdi 16p muc
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hay nén vat liéu in sé mat phudng phan
cuc ban dau cua ching. Vi 1é d6 ching c6
thé di qua kinh loc phan cuc thd hai va téi
bd cam nhan tin hiéu ciia may do mat do.

Bang cach chan cac phan tl anh sang
phan xa tl b& mat muc in con udt ta co
thé cé duac gia tri do xap xi bang nhau cho
muc in con uét va da kho.

Do bi chan bdi cac kinh loc phan cuc nén
céac tia sang téi dugc bo cam nhan clia may
do sé it hon. Vi 1& d6 cac gia tri do dudc tu Gidy
cac may do co kinh loc phan cuc sé thap
haon khi do bdi cac may do khac.

"~ Hubng tan xa
<— Phuong dao déng

Cac gia tri do trong phép do mat do

Cac may do mat dd hién thi cac sb do clia chiing cho mat do muc D dudi
dang sb. D6 1a ty sb logarit gitta anh dudc hap thu bdi mot nén trang tham
chiéu* véi lugng sang dudc hap thu cla I8p muc dudc do. Trong thuc té
céc sb lieu mat do muc hau nhu dudc goi chung 1a “mat do”.

Gia tri mat d6 muc dudc tinh toan theo cong thic sau: D=Ig%
Hé s6 phan xa B dudc tinh todn nhu sau:

le le

w p

100% 50%
Iep 50
le, 100

B= 0.5

Véi le, la mét lugng sdng phan xa to muc in va le, la lugng
sang phan xa tir nén trang tham chiéu.

Hé sb phan xa 13 ty sb giita anh sang phan xa ti mot mau do (muc in) va
tl mot diém trang (gia tri tham chiéu).

| 13
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Hinh 7: M6i tuong
quan chat ché gida
do day 16p muc va
mat d6 muc

Hinh 8: D6 thi thé
hién méi tuong quan
gilta d6 day I6p muc
va mat d6 muc cla
4 mau cd ban trong
in offset

14 |

V@i gia tri dudc tinh toan theo nhu trén, mat do dudc tinh theo cong thic:

1

1
D=IgF=IgE

=1g2=0.3

C6 mot mbi tudng quan chat ché gitla do day 16p muc va mat dé muc.
Hinh vé dudi day cho thay rang véi do day I6p muc tang, su phan xa anh
sang giam va gia tri mat do tang.

/ 90% ‘ 50%
p=0.9,D=0.5 B=0.5,D=0.3
/ 10% ‘ / 1%
e A I A B
p=0.1,D=1.0 f=0.01,D=2.0
< 0.1% 0.01%
f=0.001, D=3.0 f=0.0001, D=4.0
s A
&
=
Black

Cyan
Magenta

I I A A A I

1.0

0.5

bg day I6p muc
0.0 T T TT | T 1T T 1T | T T TT | T TT | T >
0 0.5 1.0 15 2.0 25 um
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Pudng thang diing danh dau khoang do day I16p muc xap xi 1mm thudng
dudc dung trong in offset. B thi ciing cho thdy rang cac dudng cong mat
d6 dbc & phan dau va nam ngang khi do day I6p muc cao nhat dat dudc.
TU do day 16p muc nay trd 18n hau nhu khong cé su gia tang mat do muc
nao nia. Tuy nhién, dd day cuta I6p muc nay khdng con thich hgp cho in
offset.

Do mat do

Léy diém zero trén gidy trang
Trudc khi bat dau do, cac may do mat dd phai dudc dinh chudn vé zero
trén nén trang clia gidy (nén trang tham chiéu) dé loai trif cac anh hudng vé
mau sac va dic tinh bé mat cla gidy 1én viéc xac dinh dd day I8p muc in.
Vi muc dich nay, mat do cla gidy trang lién hé dén “nén trang tuyét dbi”
dudc do va sb do nay dudc xac 1ap 1a zero (D=0.00).

Khi tién hanh cac phép do véi diém zero Iy trén td in, ta sé gap cac bat
Igi quan trong nhu sau:

 Khi lay diém zero chuén trén gidy, ngudi st dung may do bdo cho
may tu dong trif di cac gia tri mat do cla gidy & nhiing lan do. Diéu
nay rat quan trong vi trén thuc t& mau cla td in 1a tat ca cac mau ta
thay khi quan sat t in ké cd mau cla gidy (cac mau muc in cé tinh
trong subt va thuc su déng vai tro clia cac kinh loc anh sang phan xa
tU to gidy va téi mat ngudi).
 Ngay nay, cac nha nghién ctiu da biét rang mat do cla giay phia bén
dudi 16p muc téng nguyén khong giéng vdi mat do clia gidy chua in
trén cling mot t§ in, vi thé loai trif mat do nén gidy ra khdi mat do
tong cong khi do — dinh chudn diém zero trén gidy — chua thuc su
cho thay mat do cla I6p muc in
Mat do tong nguyén
Sb do trén mot viing tong nguyén (tdng 100% hay tong in nén) dudc coi
nhu mat do tong nguyén (DV). N6 dudc do trén dai kiém tra qua trinh in
va dugc b tri trén t3 in dat thang gdc véi hudng in.

Ngoai cac phan tli kiém tra khac, dai kiém tra in con c6 cac & tdng nguyén
cho cd 4 mau co ban va néu can thiét con c6 cac mau bd sung. Mat do
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tdng nguyén cho phép kiém tra va duy tri dd day I6p muc déu dan (trong
khoang dung sai nhat dinh) trén toan bd td in va quéa trinh in.

M3t d6 tang thi
Mat do tang thi dudc do trén cac 6 tang thi clia dai kiém tra in. Trong
vling do c6 chiéu réng khoang 3 dén 4 mm c6 su phdi hop giita cac diém
tram va nén trang cla giay, gibng nhu khi dudc nhin bdi mat ngudi.

Gia tri do dudc 1a gia tri mat d6 muc tai ving cé tang thi (% dién tich
diém tram). Ty 1& gitia dién tich cta cac diém tram va téng dién tich bé
mat tai vung dudc do cang I6n thi d6 day |6p muc cang cao va gia tri mat
do tang thi cang 16n.

Dién tich che quang hoc hiéu dung (gia tri tang thi trén td in)

Khi mot may do mat d6 do mot vung tram, n6é khong chi do mat do thong
qua dd che phu dién tich hinh hoc ma con do d6 che dién tich quang hoc
hiéu dung.

DO che dién tich h‘|rjh hoc la ty ‘Ié _/@_
dién tich gilta cac diém tram va nén

trang cla gidy. D6 che dién tich
quang hoc hiéu dung tinh luén ca v
phan anh sang chiéu di vao trong
nén gidy va bj gill lai bén dudi cac

hat tram trong qué trinh phan xa va E 5
coi nhu dudc hap thu. Gidy Z%

Hiéu ting nay dudc goi 13 “su tan quang”. N6 lam cho céac diém tram xuét
hién vé phudng dién quang hoc to hon kich thudc that cla né. DO che
dién tich quang hoc hiéu dung phdi hdp ca dd che dién tich hinh hoc 1an
sy gia tang dién tich quang hoc.

Cac ting dung cd ban clia may do mat dé trong viéc kiém tra chat lugng

TU céc gia tri do mat do tdng nguyén va mat do tang thi ta co thé tinh
dudc su gia ting tang thd va do tudng phan in. Tuy nhién trudc hét tat ca
céc thiét bj do phai dugc can chinh vé zero trén nén gidy trang.
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Gia tri tang thi trong in
TU cac gia tri mat do tong nguyén (DV) va gié tri mat do cta tang thd dudc
do (DR), gid tri tang thit (% dién tich diém tram) clia to in F, co thé tinh
dugdc bang phuong trinh Murray - Davies

1-10"R

1 10% 100

Fo(%)=

Su gia tang tang thi
Su gia tang tang thi Z(%) 1a hiéu sb gilia gia tri tang thd do dugc trén td
in (F,) va gié trj tang th(i da biét trén phim (F).

Z(%) = F-F,
Do tuong phan in
Do tuong phan in tudng dbi cling dudc tinh tU gia tri mat do tong nguyén
D, va mat dd tong tram D.. Gia tri D, & day tot nhat nén dugc do & tong
%4 (Tong 75%).

D. -
K(%)= ——=--100
D

v

Su nhan muc
Su nhan muc dudc tinh toan ti c4c gia tri mat do tong nguyén cho mbi
mau riéng biét, né cling dugdc tinh tu cac 6 mau tong nguyén dudc in
chdng 2 mau va 3 mau trén thang kiém tra in tuong ding véi thd tu mau in.

Su nhan muc dugdc tinh todn bang cong thic sau cho thay ty 1& % su
truyén mot 16p muc nay Ién trén mét 16p muc khac. Mau nam bén dudi
(mau in dau tién 1én gidy) dudc coi 1a cé tinh trang nhan muc 100%.

In chéng 2 mau D -D
FA,(%)= %- 100

2

véi D,,,: Mat do6 muc in cda ca hai mau
D,: M4t @6 muc cda I6p myc in dau tién
D,: Mat dé6 myc cda I6p muc in sau cung

Chu y: Tt ca cac mat d6 muc phai dudc do véi kinh loc mau ctia mau
in tha 2.

In chong 3 mau FA. (%)= L1ezes = Puiz 199
3 ol
D

2
1 S]

| 17




18 |

Chuong 1 MAT PO VA PHEP PO MAT B0

véi D, ., . Mat dé muc in cda ca ba mau
D,: Mat dé muc cda I6p muc in sau cung

D,.,: Mat dé muc cda hai I6p muc in dau tién

Chu y: Tat ca cac mat do muc phai dudc do véi mdt kinh loc mau cla
mau in thd ba.

Cong thuc trén cling dudc dung trong bo phan kiém tra chét lugng CPC 21
clia Heidelberg. Thém vao dé con cé cac phudng phap khéac dé tinh toan
viéc nhan muc. T4t ca cac phuong phép nay dang con la cac van dé tranh
luan, do céc gia tri dat dudc hiéu mdt cach quéa cling ngac. Tuy nhién, dé
so sanh giifa cac |an in va dac biét 13 gilia cac td in trong cling mot dot in
thi chling thuc su cé y nghia. Gié tri FA cang cao viéc nhan muc cang tot.

Cac gidi han cua may do mat do

Ciing gibng nhu ky thuat tdch mau, cadc may do mat do hoat dong vdi cac
kinh loc dudc diéu chinh cho phi hgp véi 4 mau co ban. Ching cung cap
mot gia tri tuong dbi v& do day 16p muc nghia Ia chiing khong do su thé
hién quang hoc clia mau.

Céc yéu td nay dat ra mot sb gidi han nhéat dinh cho viéc ting dung cac
may do. Bang phia trén liét ké céac linh vuc &p dung tiéu biéu khi so sanh
véi may do mau va may do phé.

M6t bat Igi chll yéu clia phép do mat do 14 cac mat do mau gibng nhau
khong nhét thiét dan tdi cdc cdm nhan quang hoc giéng nhau. Pay la
trudng hop khi cac chét liéu mau dudc so sanh cho thay su khac biét gitla
chilng v8i nhau. Vi 1& d6 cac gia tri tham chiéu c6 thé khéng dugc 1y tu
c4c ban in thr hay cac mau khac.

Céc han ché clia 3 kinh loc mau Red, Green, Blue l& tuong d6i quan
trong. Khi cac mau mau dudc phdi tron bdi nhiéu hon 4 mau cd ban, viéc
do cac mau b sung trd thanh mot van dé nan gidi. Trong hau hét cac
trudng hap, khdng co kinh loc ndo thich hgp cho cac mau bd sung nhu
thé két qua 1a cac gia tri mat do muc do dudc qué thap va su gia tang
tang thu ciing sai.
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May do mau

ot o chock s ay do

(): thich hop mot phén matdo | pp kich thich | PP Do phé
Cong thuc muc .
Piéu chinh muc

+ Trén cd sd cac tiéu chuan X () X o X o
 Trén cd sd cac day kiém tra in thi X () X o X o
* Trén cd sd cac sb lieu chi yéu (X) () X e
* Trén co s6 ban in thi X e X e
 Trén cd sd cac day ngau nhién X o X o
e Trén co sd di liéu hinh anh (QT Ché ban) (X) (*) X o
e Xac dinh muc in thich hop (X) () X e
Hoa hgp mau (so sanh) X (e) X o
Kiém soat qua trinh in

e Trén cd s 0 tong nguyén X (*) X o X e
* Trén co sd 0 tang thi don sac X (*) X e X o
e Trén co sd 0 tang th{ in nhiéu mau (X) X o X o
e Dua theo hinh anh X e X o
* Xéc dinh yéu t6 sai hdng do muc X o X o
* Xac dinh cac thay déi cla gidy in % o s
bo dac

e Mat d6 tong nguyén X () X () Xe
e Sy gia tang tang thu X (*) X (*) X e
* Su nhan muc (tuong dbi) X (*) X (*) X o
e Sy nhan muc (tuyét dbi) 7 o X e
e Hién tugng méta Xe Xe
o An tugng cdm nhéan X e X e
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Hinh 9: Ph6 thé hién
clla mau do mau
pantone

Hinh 10: Su khac
nhau vé téng mau
dudc thé hién qua su
khac nhau vé dudng
cong phan xa pho

20 |

Viéc st dung cac may do mat do ciing bi phé phan khi kiém tra mau trén
cd s3 cac O tang thli chdng nhiéu mau nhu 1 cac 6 kiém tra su can bang
xam. Néu mot 6 can bang xam dudc do vdi 3 kinh loc mau thi céc gia tri
mat d0 muc dat dudc khac véi cac gia tri nhan dudgc khi do riéng tung
mau bang kinh loc danh cho né. Diéu nay xay ra vi m6i mot mau muc
trong 3 mau muc in sé gép phan vao téng mat dd muc va cac mau cd ban
khong phai la nhiing muc in hoan hao (h&p thu hoan hdo 1/3 viing quang
phd thay dudc va phan xa 2/3 con lai) nén ching sé hap thu thém céc
khoang phé ma Ié ra chiing khong dudc hap thu.

Céac may do mat dd rat hiu ich trong viéc theo déi quéa trinh in clia mot
may in 4 mau. Trong tat ca cac trudng hdp khac, cac may do mat do déu
bi gidi han khi st dung. Hai vi du dudi day cho thay cac mau bd sung
dudc do véi may do mat do nhu thé nao.

1.0

B )

0.5

0.0
MAau mau Pantone xam 4m 1 400 500 600 700 nm

Téng mau “xam” dudc trinh bay & day c6 dd phan xa tudng d6i cao, hdi
giam di vé& phia khoang phd Blue (380 - 500 nm). Do vay gia tri mat do
cao nhat (0.17 ) dugdc do véi mot kinh loc mau Blue. Gia tri thap nay
khong thé thay ddi mot cach dé dang, vi thay ddi do day I6p muc chi dan
t6i 1am thay d6i khong dang k& mat dd. Vi 1& dd trén thuc té, cac mau
nhat chll yéu dudc danh gia bang mét trén co sd td in khach hang dong y
va dudc diéu chinh thi cong.

1.0

0.0 T == =1 T L B
400 500 600 700 nm Méu méu HKS 8
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1.0

0.5

[0 B e e e S L L B i
400 500 600 700 nm Méu méu HKS 65

Cac mau bd sung HKS 8 va HKS 65 & vi du thli 2 nay co su khac biét
hoan toan vé tdng mau va cé thé thay dugdc ti dudng cong phan xa phd
clia nd. D6i vdi ca hai mau su hap thu trong pham vi phd Blue (380 - 500
nm) 1a 16n nhat. Va két qud 1a mat dd cao nhat (1.6 cho méi mau) dugdc
do bang kinh loc mau Blue. Do vay cac gi4 tri mat dd bang nhau dudc do
bdi cing mot kinh loc mau khong ¢ nghia la cac tdng mau ctia ching
nhu nhau! Vi vay su thé hién clia mot mau chi cé thé danh gia dudc bdi
phép do mau.

Nhiing bién déi gay bdi kich thudc 16 do

Hinh 11: Khi do vdi
may do mat dd co 16
do nhd han, su thay
ddi nho tai vj tri dat
16 do ¢ thé tao ra su
bién d6i dang ké

Trong cac may do mat do phan xa, kich thudc 16 do thay d6i tif 2mm dén
Amm. Mac du kich thudc 16 do trong may do mat do khong gay anh hudng
I6n dén su bién ddi khi do cac mau tong nguyén hay nén gidy nhung né
lai c6 4nh hudng 16n khi do cac gia tri tang thi (cac tong tram). Diéu nay
xay ra vi 16 do xac dinh mét viing do trén vat liéu ma may do sé thu nhan
anh sang phan xa. Kich thudc 16 do nhé hon xac dinh mot viing dudc do
nhd hon trén bé mat td in va su gia tang bién ddi khi do c6 thé xay ra khi
c6 sy thay d6i nhd cla vi tri dat 16 do trén td in (xem hinh 8). Vi thé kich
thudc 16 do 1a mot yéu t6 bién d6i dudc gay bdi cd may do mat do 1an
ngudi van hanh.
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PE quyét dinh su gia tang bién ddi nay, nén cé trong tay hai may do méat
d6 dudc sdn xuat bai cling mot hang va hai may nay cang giéng nhau cang
tot (luu y rang hai may nay ohari cé kich thudc 16 do nhu nhau) sau dé:

 Dinh chuan ca hai may do mat do, kiém tra lai bang tham chiéu T.
Bdo ddm rang ca hai may déu tuan thl theo tiéu chuan phan hdi T.

« S0 dung thanh kiém tra in c6 do phan giai tram 133Ipi (hodc 150Ipi
hay 120Ipi). Do kiém tra trén & tram 50%. Tién hanh do bang 16 do
16n rdi tiép tuc do bang 16 do nhd han. Ghi lai cac gia tri do én biéu
dd phan tich cho tuing loai 16 do.

* Lap lai thi nghiém nay ciing trén mau do 50%, cting mot ngudi do
tién hanh 20 chu ky do trén mdt mau do, mdi chu ky do 3 1an lién
tiép vai 2 loai 16 do (120 Ian do, 60 lan do bang 16 do 16n va 60
lan do bang 16 do nhd). Ngudi van hanh ciing nén thr dé dau doc
léch sang mot cht trén mau do. 120 1an do nén dudc do cach nhau
khodng mét thdi gian cb dinh tuy nhién khong bét budc phai lai 5
phit hay bat ky khoang thdi gian nao.

« Phan tich 2 biéu db sb liéu cho 16 do I6n va nhd. Gia sl rang 2 may
do gibng nhau va mau do ciing nhu ngudi do khong doi, két qua sé
cho théay su khac biét gitia 16 do cé kich thudc 16n va nho ciing nhu
phan déng gép clia chling vao tong sai léch mat do trong hé thbng d6.

C4c tuy chon sau day ciing gitip phat hién thém anh hudng cta 16 do:
» Do va phan tich cac mau do 25% va #5% va tong nguyén (100%).
 So sanh bang phan tich va thong ké khi do trén cac mau do co do
phan giai tram khac nhau va hinh dang cac diém tram khac nhau.
» Do cac mau do dudc in trén céc loai gidy khac nhau vi dd min cla
gidy cling anh hudng dén két qua do.
Dudi day 1a mét cach do kiém tra nhanh (nhung khong co tinh thong ké)
sé,giup ta hidu r6 anh hudng cua kich thudc 16 do 18n su phdi hgp muc —
giay — d6 phan giai tram:
» Do mau do 50% mdt 1an st dung 16 do nhd rdi ghi sb liéu do lai.
* Do lai mau do d6 10 Ian, ghi lai cac sb liéu do va tinh ra gia tri trung
binh (trong mdi 1an do ta c6 thé ddi nhe dau doc qua vj tri ké bén).
e Lap lai budc 1 s dung 16 do 16n.
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* Lap lai budc 2 véi 16 do 16n.
e So sanh 4 gia tri thu nhan dudc. Ching sé chi ra:
- Phép do mot Ian véi 16 do nhd sé khac véi do mot Ian vai 16 do
I6n nhu thé nao.
- Su khéc biét gitta phép do mot 1an véi phép do 10 1an va lay gia
tri trung binh.
- Su khéc biét gitfa gia tri trung binh trong 10 Ian do trén 16 do 16n
véi 16 do nhd.
Khi dé cap dén kich thudc 16 do va do phan gidi tram, cac chuyén gia luu
y rang khi do phan gidi tram tang thi kich thudc 16 do c6 thé gidm ma
khong anh hudng nhiéu dén phép do. Biéu nay ciing hop Iy vi khi do phan
giai tram tang co6 nghia la kich thudc ctia hat tram nhd di.

Luu y rang viéc do vai cac 16 do nhd cé thé bi anh hudng bdi cac yéu tb
nhu do min cla gidy va cac thay ddi trong viéc truyén muc. Khi phai dung
16 do nhd dé do mat dd trén cac mau kiém tra co dd phan giai tram tho,
ta van c6 thé dat dudc dd chinh xac néu chiu kho do nhiéu 1an véi cac vi
tri do 1an can diém do dau tién va Iy gia tri trung binh.

Céc nghién ctiu clia vién GAFT dudc bao cdo nam 1989 cho thay rang khi
do trén céc loai gidy in bdo, cac may do mat do vai 16 do 16n cho céc sb
do 6n dinh hon. Trong quéa trinh kiém tra vdi cac thang kiém tra c6 dién
tich cac 0 kiém tra chi nhd bang mét nlia so vdi cac 6 chuén, ta phai st
dung 16 do nho dé tranh bj sai léch do anh hudng clia cac ving ké can.
Céc nghién cliu clia Franzsigg & vién nghién cliu RIT chi ra rang khi do véi
16 do c6 dudng kinh 2mm trén loai tram c6 do phan giai 85Ipi thi do bién
d6i sb do 13 +2% c6 nghia 1a diém tram 50% c6 thé dudc do 14 48% hay
52%. Sai s6 nay chi con +1% khi do trén loai gidy c6 dd min cao.

Cac luu y khi thuc hanh do mat do

Céc tiéu chuan can chinh ludn dudc cung cip keém theo tiing thiét bi. Viéc
can chinh cén ban nén dudc tién hanh theo chi dan trong sach hudng
dan s dung, sau dé cac may do mat do dudc thiét 1ap cac thong sb dé
do cho phii hgp véi cac mau theo cac hudng dan va dinh gia tri zero cho
nén gidy trang.
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Néu may do mat do khong thé trd vé 0.00 cho nén gidy trang thi cac gia
tri do dudc phai trif b6t di mat do cla gidy trang (diéu nay chi xay ra vdi
cac may do mat do ci). Khi xac dinh mat do phai luu y rang hau hét cac
vat liéu in (trtf kim loai va mot so loai plastic) déu cho 4nh sang mat sau
qua. Vi thé anh hudng clia bé mat ma mau do dudc d&t 1én trén d6 phai
dudc can nhac ky. Cac chuyén gia nganh in déu khuyén rang vat liéu
dudc in mdt mat phai dudc do khi mau do nam trén bé mét trang va vat
lieu dudc in ca hai mat khi do phai dat mau do 1én nén den. Tly thudc
vao dang cau tao hinh hoc clia cdc may do mat dd phan xa, cac gia tri
do dudc phu thudc chi yéu vao khodng cach. D& dam bao cho céc thiét
bi do dang tin cay, cac mau do phai dudc dat trén mot bé méat phang va
khong bi danh dau bdi bat ky thi gi. Cac mau pha dudc do bang cach
thiét 1ap cac thong sb trong may do mat do dé tao ra cac gia tri cao nhat.
Trong trudng hdp cac thiét bi cd bo phan tu ddng chon kinh loc, cac kinh
loc dung sé dudc chon mot cach tu dong.

Luu y vé can chinh may do mat dé

Gi4 tri do dugc trén gidy trang tly thudc vao loai gidy va kinh loc. Trong
trudng hop cac phép do dudc tién hanh trén nhiéu loai gidy khéac nhau,
thiét bi phai dudc dat vé gia tri zero tai bé mét trang cda gidy trudc
khi do.

Luu y khi do mat d6 chénh Iéch giita muc uét va muc kho

SU dung may do mat dd quang hoc khdng cé kinh phan cuc dé do cac gia
tri mat do. Khi muc con udt, mat do D = 1,45, cling tai diém dé khi muc
da kho6 sau han 30 phit cé mat d6 D = 1,38. Vay mat do chénh léch gilia
muc udc va muc kho 1a 0,07. Néu mat do muc khd do dudc 1a D = 1,40
thi mat dé muc uét thucsula D = 1,40 + 0,07 = 1,47.

e Luuy ludn giit cho dau do clia may do mat dd quang hoc sach sé.

e CAac gia tri mat do chi cé tinh chét tuong dbi, chiing khdng thé dé
dang chuyén tui gié tri nay sang gia tri khac. Muc cla cac hang san
xuat khac nhau hay ngay ca nhiing loai muc khac nhau cla cling mot
hang san xuat déu cd céc gia tri mat do khac nhau, ngay ca khi ta in
trén cling mot loai gidy véi cling @ day 16p muc.
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DE kiém soat mat do trong qua trinh in doi hdi phai cé cac thang kiém
tra chinh xac (vd: thang kiém tra FOGRA - PMSI, FOGRA - PMS).
Céc phép do mat do thudng cung cap céc bao cdo khong chinh xac
vé tong mau clia muc in thi du nhu mau Magenta dudc tao ra “4m
hon” hay “lanh hon”. Chi c6 céc thiét bi do mau mdi cung cap céc
gia tri dang tin cay vé tinh chéat nay.
Viéc can chinh may do mat do cé lién quan dén gidy trang phai dudc
kiém tra nhiéu 1an mdi ngay véi mdi mau.
Nén st dung may do mat dd quang hoc véi ché dd tu dong chon
kinh loc va tinh toan dudc kich thudc hat tram cling nhu su gia tang
tang thd.
Thuat ngt mat dé muc uét dugc ding dé dién ta gié tri mat
d6 do duogc tir mau 30 gidy sau khi in.

Thuat ngit mat dd muc khoé dung dé dién ta gia tri do dudc
tir méu tbi thiu 30 phit sau khi in.

May do mat do thich hgp

Mot may do mat do hién dai thich hdp nhét cho cac hoat dong kiém
tra chat lugng. Cac may do mat do dudc san xuat tif nhitng ndm 1985
thudng dudc coi la may do hién dai. MOt may do mat do hién dai phai co
phan 16n cac dic diém sau:

C4u tao chu yéu bdi cac thiét bi dién tu

B6 phan hién thi sb do dién tl

Tuan thl céac thdng sb ky thuat ciia ANSI/ISO

Dé dang can chinh

C6 chiic nang giao tiép dudc véi may tinh qua cac cong giao tiép vdi
may tinh thong dung

S0 dung dén halogen c6 bd phan 6n dinh ngudn sang

Duing pin va st dung linh hoat véi cac nguodn dién

D& dang thao 1ap va di chuyén
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Cac yéu t6 can Iuu y khi mua may do mat d.

Khi can nhac mua mot may do méat do phai dat cac cau hoi sau rdi két
hdp Vvdi cac thdng tin ti phan trén dé so sanh cac may do mat do:

May c6 thé do dudc bao nhiéu 1an rdi méi thay pin?

Viéc do dac c6 anh hudng khi ngudn pin can khong?

Ngudn sang cé phai 1a ngudn tiéu chuin A khong? (Mac du ta kho
xac minh rang né cd phu hgp vdi tiéu chudn khong, ta van cé thé
thay su khac biét bang cach so sanh ngudn sang clia may do mat do
d6 vai mot ngudn sang halogen.)

Bao lau thi may do méat dd phai dudc can chinh lai? méi ngay, moi
tuan, mdi thang...?

B6 phan can chinh co thay ddi khi thay d6i dén?

May do c6 thé dudc nbi vai may tinh va viéc két n6i nay cé thé thuc
hién hoan hao khong?

Do chinh xac clia may do khi doc mot vat liéu chudn nhu tham chiéu
T*. May do mat dd c6 chinh xac khi doc mau tham chiéu T nhu quy
cach nha san xuat?

Do bén clia may do khi bi rdi tui trén ban xudng? (khoang 60cm)
Viéc thay dén co6 dé dang hay khong?

Chinh sach bao tri slia chiia ctia nha sdn xuat hay nha cung cép.
Kich thudc cla 16 do? Phai dam bdo rang kich thudc cla 16 do du
rong dé cd thé thu nhan dudc chinh xac cac dic tinh in va da nhd
dé do céac thang mau hay céac 6 kiém tra in. Luu ¥ rang néu do hinh
anh in tram thd v6i may do mat dd co 16 do nho thi cac sb do trd nén
kém chinh xac va 6n dinh (xem phu luc C).

ChU y rang cac cau tra I3i cho hau hét cac cau hdi trén chi co thé 13 dudc
hodc khong dudc khi so sanh cac may do vé hiéu qua hoat dong va gia
thanh va khdng nén danh gia thap diém nao.

P6 nhay clia may do mat do véi cac bé mat khong binh thudng

Cac may do mat d6 phi hgp vdi cac tiéu chudn ANSI/ISO hoan toan nhay
vdi cac bé mat do. Méc du céc tiéu chudn nay yéu cau phai do mat do trén
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bé mét cling va phang nhung doi khi ngudi sii dung phai do trén bé mat
x6p va bi ubn nhu chdng gidy in. Dé tim hiéu cac bé mat khong 6n dinh
anh hudng nhu thé nao dén may do ngudi ta thudng st dung quy trinh sau:

* Dinh diém zero trén bé mat cling va phang.

 Doc céc sb lieu trén thang kiém tra mau hodc cac thang kiém tra
khac dudc dat trén mot bé mat phang va clng rdi ghi lai cac sb do.

 Doc cac sb liéu trén cac thang mau va thang kiém tra tudng tu véi
may do mat do dudc dat mot cach can dbi Ién trén hai miéng chém
bang bia cling hay céac vat liéu tuong tu rdi do ghi lai cac sb liéu.

* Tién hanh nhu budc 3 nhung may do mat dd dudc dat nghiéng mot
bén bang mot miéng chém va ghi lai cac s6.

Hinh 12: Mot may
do mat do phu hgp
véi cac tiéu chuén
ANSI/ISO sé nhay véi
su thay ddi trén bé
mat tiép xdc.

May do dugc dat trén mat May do dudc ké déu hai May do dudc ké mot bén
phang bén bang hai miéng chém bang mot miéng chém

ChU y rang mot thiét bi ma s6 liéu do dudc tl né it bi bién ddi khi may do
dudc chén déu hodc chén mot bén co thé khdng nhay vdi cac bé mat bat
thudng va co thé khdng cé gidi han 5° trén cac géc do dudc xac dinh bdi
tiéu chudn ANSI/ISO. Viéc thiéu phii hop véi tiéu chudn nay cho thiy may
do khong dudc lay tiéu cu t6t trén bé mat do cé thé gdp mot phan vao su
bién d6i chung céc sb liéu do dudc. Mot hé qua cla viéc st dung may do
mat dd khoéng phl hgp vai tiéu chuén 1a ngudi st dung sé khong biét khi
c6 mdt su thay d6i nho v& mat dd td in hay cac thudc tinh khac xay ra.

Céac cai tién trong phép do mat do

Bang nhiéu cach cac may do mat do da dudc cai tién dang ké trong 15
nadm qua. Theo cac diéu tra clia Hiép hdi thong tin nganh in GCA céc cai
tién gdm:
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« M6t tiéu chudn phan xa ISO 5/3 (tiéu chudn T) hién dang st dung
dé xac dinh cac thdng sb phd cla cac may do mat do phan xa. Hién
tai cac nha san xuat c6 mot tieu chudn dé nham vao nhiing ngudi
st dung theo mot dinh nghia toan hoc dé ti d6 mat do tuyét dbi cla
cac mau do cé thé dudc xac dinh qua céc tiéu chuén cua Vién nghién
clu qubc gia Hoa Ky.

* Su chinh xac cla cac thiét bi dién td - bao gdm cac bd cam bién,
ngudn sang va bod kinh loc khién cac may do mat dd ngay nay cho két
qua 6n dinh hon. Cac 6ng nhan quang da dudc thay thé bdi cac diod
quang va cac bd cdm bién cho su chinh xac va 6n dinh ma cac 6ng
nhan quang trudc day khong thé dat dudc. Céc 16p kinh loc dudc boc
rit kin, bd khuéch dai FET da dudc cai thién lam tang tinh 6n dinh.

* Céc thiét bj dién t sb hda cling gilip nang cao su chinh xac va tinh
6n dinh cla thiét bi. Cac thiét bi dién tif nay lam rat ngan thoi gian
hodc khong can phai chd dgi may do khdi dong va quan trong hon
nia la han ché t6i da cac bién déi sb do khi dau doc bi nong 1én (do
dién thé dao dong). Cac thiét bj 6n dinh hon nhiéu va van hanh véi
d6 nhiéu thap (mot vai may do mat dd con cho phép doc t6i 3 sb 18).
Céc thiét bi mdi cho phép luu gitl cac thong sb can chinh trong mot
thoi gian dai dé han ché viéc thay ddi khi can chinh lai nhiéu Ian. Cac
may do ngay nay doi hoi it bdo hanh hon va it hu hon.

e Cac den day téc halogen nho thich hgp cho cac may do mat do cung
cap mot ngudn sang 6n dinh hon va sang hon.

 Dau do dudc thiét ké lai dé dé& do hon.

* Viéc can chinh may do ludn 1a van dé 16n nhét trong phép do mat
dd. Viéc can chinh dé dang han trén cac may do mat dd mdi lam cho
chlng trd nén than thién vdi ngudi st dung hon. Day la mot trong
nhiing cai tién quan trong nhét vé may do mat do.

e Viéc cai tién cac bd vi xt ly da md rong kha ning do dac va tinh
toan trén may do mat do. Nhiing cai tién bao gdm viéc doc truc tiép
phan tram dién tich diém tram, su truyén muc, do sai léch tong
mau, dd nhubn den. Céc cai tién nay da cho phép Iap chuong trinh
n6i két vdi cac may tinh cho muc dich phan tich, cung cép nhiing
thong tin nhanh chéng, chinh xac va lam cho thiét bi dé& diéu chinh
hon. Cac may do c6 thé dudc Iay diém zero va thay déi ché do doc
dé dang hon.
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 Héau hét cac may do mat dd déu dudc trang bi mdt may in cho phép
in truc tiép cac di liéu dugc do.
* C6 nhiéu 16 do rdng hon va hep hon dé Iya chon.
* C4 nhiéu loai may phdi hop ca do mat dd phan xa 1an mat do thau
minh.
* (Co kha nang do cung mdt lic véi céc kinh loc thi giac, kinh loc Red,
Green, Blue...
Céc cudc nghién clu ciing cho thay cac phép do mat do st dung kinh loc
bang hep hién nay khong cé cai tién gi déc biét.

Cac tiéu chuan va kiém tra viéc tuan thu cac qui dinh

Tiéu chuén ANSI / ISO

Tiéu chudn ANSI PH2.18, tiéu chudn I1SO 5/3 diing cho viéc do mat do
dudc chap thuan vao nam 1984. Céc diéu kién phéd xac dinh mot bo sb
hién thi sy phan hdi phé tiéu chuén cho:

« Tiéu chuidn A: xac dinh ham phan hdi cho phép do cac mau anh
chup, cac phim Slide 35, cac bai mau dé trong nhin truc tiép hay
chiéu bang may phéng anh.

« Tiéu chudn M: xac dinh ham phan hdi cho viéc do nhiing phim
am ban.

« Tiéu chuan T: x4c dinh ham phan héi cho cé4c ban in thii khong qua
vO bai, cacsbanr in thi bd bai va céc td in ciing nhu céc vat liéu in
khac dudc do bang cach st dung kinh loc bang rong.

Céch thuc té duy nhat ma céac nha san xuat mau do mat do, nhiing ngudi
st dung may do mat dd trong nganh in va xuat ban cé thé xac dinh may
do clia ho cd phi hgp vdi tiéu chudn T hay khong bang cach sl dung cac
tham chiéu cla Vién tiéu chudn va céng nghé Hoa Ky (NIST). T tham
chiéu T clia GCA ciing phu hdp véi cac qui dinh nay.

Uy ban ANSI IT2-28 cling da hoan tat mot tiéu chudn I, va mot tiéu
chudn cho cac may do st dung kinh loc bang rong 47B dudc coi la tiéu
chudn E, cling vdi céc tiéu chudn lién quan 13 cac tiéu chudn duing cho
nganh in @€ do mat do, do mau va do phé.
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Tiéu chuén DIN
Mdt tiéu chuén cho viéc do mat dd ciing dudc phéat trién bai t6 chic tiéu
chudn Buc (DIN). Tiéu chudn DIN 16536 c6 tén la “Do mat d6 cho nganh
in”: nhiing yéu cau vé dung cu do cho phép do mat do phan xa, bao gdm
ba phan: cac thuat ngd, cac yéu cau db6i véi may do mat do mau, va cac
trinh tu do. Ngudc lai véi cac tiéu chudn clia My ANSI va tiéu chudn quéc
té 1S0, céc tiéu chudn DIN khong c6 cac phan tiéu chudn phan hoi.

Céac tiéu chudn cho do mat dd cta DIN gdm co: Cac tai lieu qui dinh géc
do, loai 4nh sang dung dé chiéu sang mau vat, dd nhay phd clia cac bd
cdm bién, cac kinh loc, cac gia tri do dudc bdo cdo nhu thé nao? Kich
thudc viing dudc do, tinh 6n dinh cla thiét bi va phudng phap can chinh
thiét bj.

» Goc do, gbc chiéu sang 45°/ 0 ° hay 0 ©/ 45 ©, £5° v4i mot hé
théng vong khuyén dudc khuyén cdo néu ding dé do cac bé mat in
nhu gidy.

* Loai 4nh sang dung chiéu sang mau do: Ngudn sang A (2854 K
+100 K)

DO nhay phd clia cac bo cadm bién: cac bd cdm bién quang dién phai
hoat ddng hiéu qud ti budc séng 380 nm dén 720 nm. Mot su nhay
cdm Vvdi cac budc séng gdbm tia hdng ngoai (trén 720 nm) phai dudc
loai bd bang kinh loc tia hdng ngoai.

« Cac kinh loc: Céc kinh loc c6 thé dugc dat trudc hodc sau mau do
trén dudng di cla tia sang (Iuu y rang tiéu ANSI/ISO da loai bd phan
booer sung vé vj tri clia kinh loc mau vi su khéc biét clia phép do co
thé xay ra do thay d&i vi tri ctia kinh loc. Anh hudng clia su khac biét
nay dudc dé cap trong tai liéu phu luc ctia DIN).

Viéc do mat do mau cta kinh loc dudc do bang phudng phap “Lugng phd”
st dung mot kinh loc hap thu, thi du nhu kinh loc Wratten. D6i véi viéc
do mat d6 mau bang kinh loc DIN da chi ra:

« DPé do mau vang: Dung kinh loc Blue c6 dinh nhay phd & 430nm
+5nm va c6 bang thong ti da 13 40nm khi ludng &nh sang phan
xa ti mau do dugdc kinh loc cho qua 50% va bang thong t6i da 13
80nm khi lugng sang phan xa dudc kinh loc cho qua 10% (xem biéu
do 13a).
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Hinh 13a: Phan xa
phd clia mau vang
tbng nguyén va su
truyén dan (cho qua)
cla kinh loc theo
tiéu chuan DIN dé
do mat dd mau qua
kinh loc va mat do
ph6

Hinh 13b: Phan xa
phd clia mau ma-
genta tong nguyén
va su truyén dan
(cho qua) cla kinh
loc theo tiéu chudn
DIN dé do mat dd
mau qua kinh loc va
mat do phd
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« D& do mau Magenta: Dung kinh loc Green cé dinh nhay phd &
530nm +5nm va cé bang thong t6i da 60nm khi kinh loc cho anh
sang phan xa ti mau do di qua 50% va bang thong toi da [a 100nm
khi kinh loc cho qua 10% (xem biéu d6 13b).

« Pé do mau Cyan: Dung kinh loc Red cé dinh nhay phd & 620nm
+5nm va dung thém kinh loc tia hdng ngoai, bang thong tbi da 13
50nm khi kinh loc cho qua 50% lugng sang phan xa tif mau do va
10023 khi kinh loc cho qua 10% lugng sang ti mau do.

100
g 90
. 80 /-
= [
- 70 =
~© o I
£ 60
& 50 '; iy I
o L )
w(S 7] 1N , Mau vang
© 40 ",' ‘ S |T===-- Kinh loc mat d6 mau
< . clia kinh loc DIN
,(a>)~. 30 .l ' “I va kinh loc hdng ngoai
S 20 — + =wams e=s w Kinh loc mat do mau phd
= 10 L )/ \\ va kinh loc hdng ngoai
0 S EAE |
400 500 600 700 800
Budc séng (nm)
100
90
2 80
S 70 /-
5 60 =
= i
o 50 T
c [ R
ww 40 ey Mau Mgenta
© ] ' ' mnms ome o Kinh loc mat d6 mau
«% 30 " Lo ' ctia kinh loc DIN
> i i va kinh loc hong ngoai
> 20 <\ ! ; T —H------ Kinh loc mat d6 mau php
= 10 \ILN A v va kinh loc hdng ngoai
O P ’ r" -\, S o ‘
400 500 600 700 800

Budc séng (nm)

Céc kinh loc cing doc sai s6 =0.1 don vi mat dd khi do mau phé theo

dinh nghia cta DIN.
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Hinh 13c: Phan xa
phd clia mau cyan
tong nguyén va su
truyén dan (cho qua)
cla kinh loc theo
tiéu chuan DIN dé
do mat d6 mau qua
kinh loc va mat do
phd

Hinh 13d: Cac kinh
loc vGi cac dudng
cong chi ra tat c3
cac tiéu chuan phu
hgp vdi DIN nhung
khong tao ra s6 do ly
tudng cho mau Cyan
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Thuat ngd “Mat do mau phd” lién quan dén phép do mau v sac la phép
do udc lugng su phan xa va mat dd clia chat tao mau tai cing mot budc
séng. Céc gia tri thu nhan dudc bang mot may do phd ciing dudc dé cap
trong tiéu chuan DIN. D& do mat dd mau phd, DIN dua ra qui cach:
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« D& do mau vang: Dung kinh loc Blue co6 dinh nhay phd & 430nm
+5nm, ¢ bang thong t6i da 1a 20nm khi kinh loc cho 50% lugng
sang phan xa ti mau do di qua va 30nm khi kinh loc cho qua 10%
(xem biéu d6 13A).

« P& do mau Magenta: Ding kinh loc Green cé dinh nhay phé §&
530nm +5nm va c6 bang thong t6i da 20nm khi kinh loc cho qua
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50% lugng sang phan xa ti mau do va 30nm khi kinh loc cho qua
10% (xem biéu d6 13B).

« DPE& do mau Cyan: Dung kinh loc Red cé dinh nhay phd & 620nm
+5nm va cb bang thong t6i da 1a 20nm khi kinh loc cho qua 50%
lugng sang phan xa ti mau do va 30nm khi kinh loc cho qua 10%
lugng sang & t mau do (xem biéu d6 13C).

Céc tai liéu tiéu chudn DIN khong cho cac hudng dan rd rang vé cac thiét
ké may do dung do mat do mau phd. Day la ly do chd yéu tai sao trén
thuc t& cac may do phd khong cé kha ning do theo kiéu do mau vo sac
mot cach chinh xac. Vi thé hai may do phd khong dudc xac 1ap va can
chinh k¥ ludng c6 thé cho cac gia tri do mau vo sac khac nhau. Cubi cling
dé dam bao rang may do mat do dang cam nhan anh sang theo qui cach
yéu cau, cac tiéu chuin DIN dac khong néu ddy dd vi da loai bo it nhat
mot khodng mat do nam ngoai méat do cao nhat khi do chi ra. Vi thé viéc
ap dung cho nganh in va ché ban phai xac dinh cac may do sé cam nhan
mot mat do cé gia tri 3.0 nhu thé nao?

* Hién thi cac gia tri do: cac may do nén hién thi truc tiép céac sb do,
thidu 1.61, 0.53, 0.25.

« Kich thudc 16 do: Budng kinh céc 16 do trén may do mat do nén
la 3.5mm du cho dudng kinh 3mm dudc coi la gidi han thap nhét.
Pudng kinh céc 16 do nén dudc Iua chon trén co sé d phan giai tram
150Ipi. DIN luu y rang khi d6 cac hinh anh dudc in véi dd phan giai
tho hon thi dudng kinh cac 16 do phai dudc kiém tra thd. DIN ciing
luu y rang viing do phai khong bi dnh hudng clia viing xung quanh,
ké c& nén gidy trang. DIN da dé nghi mot phuong phép xac dinh
kich thudc vliing do nhd nhéat cé thé do dudc trudc khi cac viing xung
quanh anh hudng dén két qua do. Trai lai tiéu chudn ANSI PH2.17
xac dinh qui cach ddng nhét clia ngudn sang va do nhay qua 16 do,
né cling xac dinh céac yéu tb khdng dong nhéat, gidy 1a mot mau do
khong dong nhat. Cac tiéu chuan DIN khdng néi dén cac yéu t6 nay.

« Su &n dinh cta thiét bi:

- May do phai 6n dinh trong pham vi = 0.02 don vi mat dd ti mot
thang x4m da dudc can chinh hoan hao. Néu thang kiém tra bién
dbi + 0.02 don vi mat do ti mdt thang xam da dudc can chinh
hoan hao. Néu thang kiém tra bién dbi = 0.02 don vi mat do thi
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ngudi st dung c6 thé mong doi su bién déi tdng cong cla sb do
trong khoang = 0.04.

- May do mat dd phai duy tri su 6n dinh khi do véi cac kinh loc
bd sung.

e Can chinh may do:

- May do nén dudc can chinh bang cach dung mot nén trang
li tudng dudc dinh nghia bdi c4c tiéu chudn khac cta DIN dé
tham chiéu.

- MGt phuong phap do khac ctia ANSI chii khdng phai ctia DIN -
lién quan dén su chiéu sang du, tiéu chuan ANSI PH2 - 17 yéu
cau rd 1& mau do phai 16n hon ving do 2mm. Su chiéu sang du
na sé lam giam thiéu céc 18i khi do gy bdi 4nh sang dudc phan
xa bén dudi bé mat clia mau do ciing nhu &nh sang tif bén ngoai
bé mat do.

- Hiéu ting nay c6 thé gay anh hudng trong qué trinh in vi cac bé
mat tho va khong cling (thi du nhu gidy dnh thong thudng) ciing
nhu cac d3c tinh vat Iy cla gidy in cho phép anh séng phan xa
tir bén dudi bé mét.

e M6t sb diém can can nhic khi dung tiéu chudn DIN:

- N6 xac dinh goc do va su chiéu sang gibng nhu cac tiéu chuén
ANSI/ISO.

- M3c du cac may do cling dudc xac dinh céc tiéu chuan - ké ca
céc gi4 tri truyén qua chon loc cho céac kinh loc - nhung né khong
phai la tiéu chudn phan hdi phd (mau) ma may do mat do phai
c6. Bbi vai ngudi st dung, cac bién déi chap nhan trong DIN cho
phép cac nha san xuat tuan thl tiéu chudn DIN ma san xuét ra
cac may do mat do co sai s6 16n. Su cho phép bién ddi ciing cé
nghia 13 mot thiét bi kiém tra co bat ky s6 liéu nao tuan thi theo
DIN (nhu m&u tham chiéu T diing cho kiém tra viéc tuan thi tiéu
chudn ANSI/ISO) khong thé phéat trién dudc. Tém lai, trén thuc
té cling c6 thé 1a mot may do mat do tuan thu cac tiéu chuén
DIN ciing tuan thi c4c tiéu chudn T cla ANSI/ISO. Cach kiém
tra 1a nén ding mau tham chiéu T.

- N6 cho phép cac nha san xuét lua chon loai kinh loc cé ludn
trong may do gdbm mdt bd kinh loc bang rong va mot bo kinh loc
bang hep. Két qua la ngudi st dung phai biét bo kinh loc tiéu
chuén DIN nao da dugdc dung cho may do (xem biéu do 7D)
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Cé hai phép do mau cd ban: do mau theo phuong phép kich thich 3 thanh
phan va do phd mau. Do mau bang phuong phép kich thich 3 thanh phan
mau dua trén nguyén Iy gidng nhu cdm nhan clia mat ngudi con do phd
mau sé do phd phan xa tai tling budc séng hay tiing khoang budc séng.

Khi do mau theo phudng phap kich thich 3 thanh phan, muc (mau do)
dudc chiéu sang bdi mot ngudn sang phéat xa. Mot phan anh sang chiéu tdi
bi mau do hap thu va phan con lai phdn xa. Anh sang phan xa dudc mat
ngudi thu nhan. Khi 4nh sang chiéu t6i mat, cac té bao hinh nén nhay véi
cac mau Red, Green, Blue bi kich thich va dudc cac té bao than kinh thi
giac chuyén tin hiéu kich thich téi ndo bd cho phép cam nhan mau.

Tién trinh cdm nhan mau tu nhién nay dudc md phdng lai trong céc thiét bj
do. Trong qua trinh do, 4nh sang dudc chiéu tdi mau do. Anh sang phan xa
di qua mot hé thdng 6ng kinh va ti bd cam bién, b cam bién nay dung dé
do cudng do anh sang clia mdi mau va chuyén tin hiéu cam nhan dudc cho
mot may tinh. Tai d6, céc tin hiéu nay dudc d6i chiéu véi gid tri cdm nhan
tuodng (ing clia 3 loai té bao hinh nén trong mat ngudi dudc xac dinh theo
chudn quan sat ctia CIE. K&t qua nhan dudc 1a cac gia tri kich thich X, Y
va Z. Sau cling, cac gia tri nay dudc chuyén ddi thanh cac do mau hay cac
toa do clia cac khong gian mau khéc (thi du nhu CIE LAB hay CIE LUV).
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Ngudn sang

Blic xa 4nh séng

Ngudi Thiét bi do

Mau do

Hé théng quang hoc
vdi bd phan cdm nhan
cudng do6 sang cho tling mau

Té bao cdm nhan thi giac

I—|—| Cac ham hbq hop mau
Blue Green Red theo tiéu chuan quan sat
Kich thich Cac gia tri kich thich
i 3 thanh phan
Cam nhan mau Cac toa d6 mau

Céac gia tri kich thich 3 thanh phan/ Diém trang tham chiéu

Trong do mau, viéc xac dinh cac gia tri kich thich 3 thanh phan tu cac vat
phan xa hoac phat xa doi hoi nhiing diéu kién phai dudc chudn hoa trudc.
HAu hét céc diéu kién dudc chudn hoa nay dudc nha san xuat thiét bj tinh
toan ky. Tuy nhién, trong phép do mau cua vat thé c6 3 yéu tb thudng
thay d6i va phai dudc ngudi st dung diéu chinh, d6 la: diém trang tham
chiéu, loai 4nh sang va ngudi (chl thé) quan sat.

Thong thudng, cac gia tri do mau lién quan tdi do trang tuyét dbi. Vi thé,
viéc can chinh chinh 1a can chinh cac don vi do 1an lugt theo mot do trang
tuyét doi theo Iy thuyét. Ngudc véi phép do mat do, gidy chi dudc ding
nhu diém trang tham chiéu trong nhiing truding hdp ngoai é.
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Cac diéu kién chiéu sang chuan

Khong cé anh sang - khong c6 mau sac. Nhung diéu nay ciing cé nghia
loai anh sang dé anh hudng dén viéc cadm nhan mau cla ching ta. Mau
sac cla anh sang dudc xac dinh bdi thanh phan quang phé cta noé.

Trong tu nhién, anh sang mat trdi, tuy theo thdi tiét cling nhu mua va
tiing thoi diém trong ngay déu c6 anh hudng dén thanh phan quang phd
anh sang.

Céc nha dao dién phim hoZc nhiép anh gia thudng phai dgi mot thdi gian
dai cho dén khi diéu kién chiéu sang dat dudc nhu y ho.

3.0
2.5
2.0
15
1.0 3 -',‘¢"""u,,“'

0.5

0.0

400 500 600 700 nm
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Hon nifa, c6 su khac biét trong thanh phan quang phd clia dén chiéu sang
nhan tao. Mot vai loai dén tao ra anh sang hoi nga sang do trong khi loai
den khac toa ra anh sang hdi nga sang luc hoac xanh nhat.

Su phan xa phé va cdm nhan mau thay déi tuy thudc vao diéu kién chiéu
sang. Do do, viéc xac dinh céac gia tri kich thich 3 thanh phan phai dua
trén cd sd anh sang chuan.

Theo tiéu chuén, su phan bd cudng do sang cho cac loai anh sang khac
nhau nam trong khodng gitta 380nm va 780 nm (cach nhau tiing khoang
5 nm). Hinh minh hoa & trén cho thay su phan bd phé cho cac ngudn
chiéu sang chuén A, C, D50 va D65.

Cac ngudn chiéu sang 2.0
chudn C, D50 va D65
tuong ddng nhu &nh sang
trung binh ban ngay véi 45
cudng do blc xa cao nhat &
vung mau tim. Hinh minh
hoa ké bén cho thay thanh
phan clia ngudn sang D65.
M6t ngudn chiéu séang
chudn A c6 cudng do dinh
(cudng do cao nhét) nam
trong vung mau Red thi
né ngad dd (4nh sang budi

LA . aa A 0.0
chiéu va den dién) 400 500 600 700  nm

SV

1.0

0.5

Ngudi quan sat chuan - Cac dudng cong phdi hap mau

Mdi ngusi c6 3 dudng cong phdi hgp mau tuong Ung véi 3 loai t& bao
cadm nhan mau dé cam nhan cac mau Red, Green va Blue. D6i véi nhiing
ngudi nhin mau binh thudng thi cac dudng cong nay hau nhu giéng nhau.
Vi thé, cac mau chi dudc cdm nhan khéac nhau tai céc viing bién. Vi du,
cd nhiing mau dugc ngudi nay cdm nhan la xanh nga luc, nhung ngudi
khac lai cho la luc nga xanh. R0 rang la viéc cdm nhan mau mang tinh
chl quan clia ngudi quan sat, do vay dé loai bd yéu tb chi quan trong do
mau, can phai dinh nghia mdt ngudi véi cdm nhan vé mau binh thudng
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dudc xem nhu 13 “ngudi quan sat chudn”. M6t loat cac cudc thl nghiém
toan dién véi mot sb lugng 16n cho nhiing ngudi nhin mau binh thudng
dugc tién hanh vao nam 1931. Trén cd s th( nghiém nay, cac dudng
cong phdi hdp mau X_,y_vaz_ dudc xac dinh va trd thanh cac tiéu chuan
qudc gia va quéc té nhu DIN 5033 va I1SO/ DC 12 647. Viéc nghién clu
dudc tién hanh cho ngudi quan sat § goc 2° . Géc quan sat trong bi canh
céc tiéu chudn cla phép do mau 13 géc nhin vao mdt viing mau dang
dudc quan sét (xem hinh vé bén). Vi du: néu mot viing mau cé dudng kinh
3,5cm dugc guan sat g krzlooéng cach 1m thi géc nhin mau chinh xac la 2°.

X(A) yO) zZ(V)

Nam 1964, cudc thii nghiém tuong tu da dudc lap lai nhung vdi géc quan
sat 10°, va cling nhu trude, cac két qua dugdc trd thanh tiéu chuan b
sung. Ngudi ta con goi goc quan sat 10° I3 “ngudi quan sat chudn 1964”.

Po mau bang may do phé

Céac gia tri mau tiéu chuan dudc tinh ti dudng A
cong bc xa ctia ngudn sang S(1), phan xa phé

do dugc ti moét mau do (I) ciing nhu 1a cac

dudng cong phdi hgp mau x_(1), y (1) va z_(I)

clia chuin quan sat. Viéc tinh toan céac gia tri

mau phu thudc vao budc séng | clia &nh sang

(vd: trong budc sbéng gitta khoang 400-700 1m

nm, cach khodng 5 nm). Trong budc dau tién

10°A 17 5 cm

cla viéc tinh toan, cac gia tri cia ham buc xa
cla nguodn chiéu sang chudn S(I) dudc nhan
véi gia tri phd phan xa b(l) ctia mau do cho
mdi budc séng. Két qud la co dudng cong méi v
- duong cong kich thich mau j(l).
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O budc thd hai, cac gia tri ti dudng cong kich thich mau dudc nhan vdi
céc gia tri tif dudng cong phdi hgp mau x_(1), y (1) va z_(1). K&t qud cho
ra 3 dudng cong mdi.

Cubi cling, bang phép tich phan va nhan véi cac thong sb dudc chuén
hod, cac gia tri kich thich 3 thanh phan X, Y, Z dudc tinh tlif cac viing nam
trong dudng cong bang phép tich phan khién né cé kha nang md ta mau
do mot cach chinh xac.

Ngudn sang

| nnan vei
Phd phan xa

l Bang

Pudng cong
kich thich mau

l Nhan véi

Puadng cong
phdi hap mau

l Nhan véi

Phép phﬁn tich
va chuan héa

l Bang
Cac gia tri kich thich
3 thanh phan

Khoang sai biét mau AE

Khoang sai biét mau la phép do khoadng cach gita hai vi tri mau trong
khong gian mau (thi du gitia mau trén bai mau va mau trén td in).

Khong gian mau CIE ¢6 mot nhudc diém chd yéu, do 1a: khong phai tat
cd cac mau dudc cadm nhan bdi mat ngudi tai cac vi tri khac nhau déu cé
do khac biét tuong ting véi viéc cam nhan.
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MacAdam, mot ngudi My da nghién clu hién tugng nay trong mot loat
cac thit nghiém. Ong da phan tich va minh hoa cé4c két qua theo hinh bén
dudi. Hinh vé cho thay céc hinh elip MacAdam dudc phéng dai gap 10
lan. Vi khong gian mau CIE 1a khong gian mau 3 chiéu nén hinh elip thuc
su 1a cac khéi elip. Kich thudc clia cac khoi elip nay 1a mot su do dac tu
ngudng cam nhan cla cac dd léch mau (mdi khéi elip dudc nhin tU tam
va cho tling tong mau riéng biét).

—a<<

0.8

0.7

0.6

0.5

0.4

0.3

700730
T T

0.2

0.1
ol
1470 ENEEEENE NN
11 1450 ENNEEEE NN NN
0.0 09 TS 400-380
00 01 02 03 04 05 06 07 —BX

Hé théng nay khdng dudc st dung trong thuc té dé udc ludng khoang sai
biét mau vi nd ngu y rang cac dung sai cd thé chap nhan dudc déu khac
nhau giita cac tong mau. Dé viéc tinh toan khoang sai biét mau dang tin
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cay han, can phai cé mot khong gian mau, trong dé nhiing su khac biét
vé mau dudc cdm nhan nhu nhau déu cé cling mot tri sb nhu nhau. CIE
LAB va CIE LUV Ia hai hé thng c6 uu diém nhu thé. Ching dugdc phat
trién bang cach chuyén ddi toan hoc tif khong gian mau CIE.

Thong qua su chuyén ddi nay, cac khdi elip MacAdam vdi cac kich thudc
khac nhau dudc anh xa lén cac khéi cau cé kich thudc gibng nhu nhau.
Bang cach nay, mat ngudi cdm nhan su sai biét mau cho tat ca cac mau
nhu nhau. Vao nam 1976, cac khong gian mau CIE LAB va CIE LUV- cac
khong gian mau s dung thdng dung nhat trong nganh in dudc tiéu chuén
hod quéc té.
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Hinh minh hoa cho théy céc vi tri clia cac truc a* va b* cta khong gian
mau CIE LAB trong bang mau xy.

Céc khong gian mau khac nhu hé théng CMC va khong gian mau Munsell
cling dudc st dung tai My.

Khong gian mau CIE LAB

Khong gian mau CIE LAB dugdc sl
dung nhiéu nhéat cho viéc do mau vat
thé (muc in), vi du, dé pha mot cong
théic muc hay kiém tra chat lugng in.
Cac tobng mau va do bao hoa mau dudc
vé trén cac truc a* va b*. Truc a chay
ti -a* (Green) dén +a* (Red) va truc
b chay tu -b* (Blue) dén +b* (Yellow).
Truc d6 sang L* co gia tri tu O (den &
déay) dén 100 (trang & dinh).

Hinh minh hoa duéi day cho thay khong
gian mau CIE LAB dung dé do mau céc
vat thé. Vi né 1a két qud clia qua trinh
chuyén ddi nén hinh dang clia né khac
vGi khong gian mau CIE. Cling vay, hinh
dang ctia méi gia tri do sang thay ddi
vai L*.

b*
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Trong hinh minh hoa, mat cat ngang qua khong gian mau CIE LAB cho
thay cac mau cla vat thé co gia tri do sang L* = 50. Ving mau Green

dudc thu hep lai va viing mau Blue dudc thay ré hon.

Pbi véi nhiing ngudi st dung trong
thuc té, gian do nay rat can thiét.

Tring
L*= 100

Yellow

Nhiing sai biét mau dugc tinh o
bang cach sl dung cong thiic sau: . b

. . . Green 'az*i#a Red
AL = Lact : Lref /_b

Aa = a;ct = Yref
AV =t b, o
AE,, =+AL? + Aa + Ab™2 =0
Pen
Vidy: Mau tham chiéu \
LRy s s Mau do dudc
da biét gia tri
L* 70.0 7#5.3
a* 55.0 51.2
b* 54.0 48.4
L* = 75.3 ¢6 nghia la mdt mau sang nam gidla vang va dd cd co gia tri

a

Trang

L*=100

* = 51.2 va b* = 48.4. Vi vay, ta c6 thé doan day 1a m6t mau cam sang.

Mau tham chiéu: trong truong hgp so mau dugc hiéu 1a mau
dudc chon dé lam chudn hay mau cén phai phuc ché lai.

Két qua tinh dudc:

AL" =753-70.0=5.3

Aa" =51.2-55.0=-3.8

Ab" =48.4-54.0=-56

AE] =15.3% + (-3.8)2 + (-5.6)’ = 8.6

7
Gia tri a* |
do dugc ! AL

NJ &~
q |
/0 L*75.3,.

48472 I P g
b*

Két qua: Mau tham chiéu va mau
do co vi tri khac nhau trén khong
gian mau nén mau cua ching
khac nhau.

7 Gia tri
tham chiéu
L* =70.0
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Su khac biét v& vi tri mau cé thé dudc phan loai nhu sau:

A E nam giita O va 1

Su khac biét nay khong thé cam nhan
duagc.

A E nam gitta 1 va 2

Su khac biét nay gan nhu khong thé cam
nhan dudgc.

A E nam gidla 1 va 2

Khac biét rat nhd, chi cdm nhan dudc bdi
nguadi co kinh nghiém.

A E nam giita 2 va 3.5

Khac biét tudng dbi, co thé cam nhan dudc
bdi ngudi khong co6 kinh nghiém.

A E nam gitta 3.5va 5

Khéc biét 16n.

A E I6n hon b

Khéac biét rét I6n.

Vi viéc chuyén déi khdng tuyén tinh nén céac quy luat clia khong gian mau
CIE khong ap dung dudc cho khong gian mau CIE LAB.

Khong gian mau CIE LUV

Khong gian mau CIE LUV cilng dudc
tao thanh qua su chuyén ddi ti khong
gian mau CIE nhung s dung cong thtic
chuyén d6i khac. Ba truc toa do dudc
xac dinh badi cac gia tri L*, u* va v*.

Vi khéng gian mau CIE LUV va CIE LAB
la k&t qua cla su chuyén ddi khac nhau
nén ching c6 hinh dang khac nhau. Ca
hai khong gian nay déu dudc dung dé do

mau cla vat thé.

Hinh minh hoa dudi day cho thay, mat cat ngang qua khong gian mau CIE
LUV cho cac mau clia vat thé ¢ do sang L* = 50 . Viing mau Green trén
khong gian mau CIE LUV dudc dinh vi gan tam hon so vdi khong gian mau
CIE LAB, hon niia, vung mau Blue cling rong hon.
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V*

Khong gian mau CIE LUV thudng dugc dung cho viéc danh gia mau trén
man hinh (thi du nhu trén hang ngay may quét hay may tinh). Uu diém cua
né 13 c6 su chuyén déi tuyén tinh dé tat ca cac tinh can dbi clia khdng gian
mau CIE dudc giti nguyén khong dbi (khac véi khong gian mau CIE LAB).

Khong gian mau CIE LCH

Thuat ngd CIE LCH dudc st dung khi toa do cuc C (khoang cach so Vi
tam) va géc tdng mau h duge dung thay cho céc truc toa do Pé-cat a, b
hay u, v trong khéng gian mau CIE LAB hay CIE LUV. Khdng gian mau CIE
LCH Ia khong gian mau bé sung.

90°
b*

Do sang L* gili nguyén khong ddi.

Cudng d6 mau C’, dugc tinh bdi
cong thic: C, =+a? + b?

Géc tong mau h? dugc tinh bdi

180° -a*

[

cong thuc: h;b=arctanb—*
a

Pbi v6i khong gian mau CIE LUV
viéc tinh toan ciing tuong tu.

-b*
270°

Vi tri mau thuc: L*=75.3; C*=70.5; h*=43.40.
48 |




Hé CMC

QUAN LY CHAT LUGNG SAN PHAM IN

CMC la mot cach udc lugng su khéac biét vi tri mau trén khdng gian mau
CIE LAB, dudc phat trién tai Anh nam 1988 bdi Uy ban Do dac mau sac
clia Hiép hdi Cac nha ché tao mau va thubc nhudm. N6 khdng md ta su
cadm nhan khéc biét mau (nhu CIE LAB hay CIE LUV).

Théng thudng sy thay déi mau gan truc dd sang dudc cdm nhan nhiéu
hon su thay ddi vé do bao hoa mau. Hon nifa, su khac biét d6 bao hoa
mau dé dang dudc chap nhan hon 13 gbc téng mau.

Hinh vé cho thay nguyén ly danh gia mau CMC cho céc vi tri mau khac
nhau trong khéng gian mau CIELAB. Mdi hinh elip chi ra cac vi tri véi su
khac biét mau khong ddi phit hop véi cong thiic CMC. Ta c6 thé thay ré
rang la cac hinh elip (khodng dung sai trong khong gian mau CMC) trong
vlng khdng gian mau nhd hon so véi hinh elip tai viing cé d6 bao hoa cao.
Thém vao dé hinh dang clia ching dudc thiét 1ap sao cho gdc tong mau
nhé hon & d6 bao hoa mau. Cac hinh elip cling cé kha néng dugdc diéu
chinh riéng ré gitia su khac biét dd sang va tong mau. Su diéu chinh nay
dudc thuc hién bdi hai hé s6 | va c. (I 1a hé sb do dd sang va c la hé sb do
ludng téng mau thudng = 1). Nganh céng nghiép dét thudng dung ty |1é
| :c =2 :1 diéu ndy cd nghia la su bién ddi ghp doi vé do sang sé dudgc
chép nhan nhu dd bién déi vé tong mau.

Ty |18 nay cé thé dap Uing dudc cac nhu cau ting dung dang dudc ban lun.
Vi vay cac gia tri vé su khac biét vj tri mau cé y nghia va cé thé so sanh
dudc chi trong méi lién hé véi cac hé sb do ludng.

* L*
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Hé Munsell

Munsell da phat trién mot hé thdng phan loai mau véi khoang cach vé
su khac biét mau déu nhau vao nam 1905. Trong hé thdng nay, cac mau
dudc sap xép theo tdng mau, do sang va do bao hoa mau. Cac tong mau
cd ban la Red, Yellow, Green, Blue va Purple (d6 tia). Hé thong dudc phat
hanh vao nam 1915 dudi dang “Sach mau Munsell” cho 40 tobng mau,
anh sang loai C va mau in trén gidy sang va béng mé.

N&m téng mau co ban lai dugc chia nhd ra thanh 100 téng, mdi tdng cd
16 d6 bao hoa mau va 10 muc d6 sang. Hinh minh hoa cho thay mot
mat cat 40 tong mau. Két qua cho ra mot khdng gian mau khong binh
thudng, vi d6i véi mot sO mau va gia tri do sang khong bao trim tat ca
moi vung do mau.

Toa @& mau Munsell khong thé chuyén sang toa dd mau CIE. Cac hé
thdng phan loai mau sau nay 1a cac thé mau DIN (DIN 6164). H&é mau
tu nhién NCS, hé mau clia Hiép h6i Quang hoc Hoa Ky OSA va hé mau
thiét ké RAL (RAL-DS).

\'
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Po mau bang phudng phap kich thich ba thanh phan mau

C4u tao clia cac may do kich thich 3 thanh phan mau gibng vdi cu tao
clla may do mat do. Thay vi dung 3 kinh loc mau Red, Green, Blue va
kinh loc thi giac dé loc mau den nhu may do mat do ngudi ta phéi hop
nhiéu kinh loc d& md phéng 3 dudng cong ph6i hop maux_,y , z .




QUAN LY CHAT LUGNG SAN PHAM IN

Tuy nhién cac may do mau theo phuong phap kich thich 3 thanh phan mau
¢ d6 chinh xac tuyét dbi thap hon phudng phéap do phé vi cac dudng cong
phdi hdp mau cé thé dudc md phdng chinh xac hay khong con tuy thudc
va su chiéu sang chuan. Tuy nhién, chiing thich hop cho viéc danh gia su
sai biét mau vi trong trudng hdp nay cac gié tri tuyét d6i khong can thiét
phai c6 do chinh xac. Thém vao do, cac thiét bi dung dé ché tao may do
theo phuong phap kich thich 3 thanh phan mau ré hon nhiéu so vdi may
do pho.

Vung do dudc chiéu sang vdi dén cé cac thanh phan quang phd gibng
nhu anh sang chuan. Trong vi du dudi day clia ching ta, mau Cyan dang
dudc do. Phé phan xa dudc do bang viéc phbi tron 3 kinh loc khac nhau
va gia tri kich thich X dudc do véi kinh loc Red, Y véi kinh loc Green va Z
vdi kinh loc Blue.

Gidy

Sau khi do, céc gia tri kich thich cé thé dugdc chuyén ddi sang khong gian
mau (CIELAB hay CIELUV) @€ c6 thé danh gia su khac biét mau.

Po mau phé

Trong tién trinh do mau phd, toan bo quang phd thay dugc tif 380nm dén
780nm déu dudc do. Anh sang phan xa tif 16p muc in dugdc tach thanh
céc thanh phan phd bang mot thiét bi nhiéu xa va dudc do bang mot loat
céc bd cam bién.
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Tuy thudc vao d6 muc do chinh xac ma mau do dudc do theo tiing khodng
1 nm, 5 nm hay 10 nm. Céc gié tri kich thich X, Y, Z dudc tinh tif cac phd
phan xa dudc do. DE tinh toan, cac dudng cong ph6i hgp mau sé dudc luu
trong may tinh. Vi nhiing dudng cong nay dugc md phong bdi céc kinh loc
nén dd chinh xac tuyét d6i clia may do phd rat cao. Tuy nhién, chlng dat
hon nhiéu so vdi cac may do theo phuong phép kich thich 3 thanh phan.

Ngoai do chinh xac tuyét dbi cao, mot uu diém 16n clia phudng phap do
mau phd 1a n6 c6 thé doc dudc cac gia tri kich thich theo tit ca céc loai
ngudn sang va tat ca cac chuan quan sat néu céc gia tri d6 dugc luu trong
may tinh. Hon thé nita, chling cé thé tinh mat d6 mau cho tat ca céc tiéu
chuén kinh loc.

Cho @én nay, phudng phap do phé da dudc ap dung nhiéu trong nganh
cong nghiép ché tao muc in.

Trong qua trinh nghién muc, cac nha san xudt muc phai tuan thd nghiém
ngat theo cac mau mau cho trudc. Diéu nay rat quan trong trong trudng
hdp muc in da dugdc tiéu chuan hoa. Trong nhiing trudng hop nhu thé céac
mAau muc phai dudc do bang may do phé va ty 1& phdi tron cac loai muc in
dudc tinh toan trén may tinh qua chuong trinh tinh toan ti &€ muc pha tron.

Trudc day, do mau bang phuong phap nay trong cac nha in ngudi ta khong
thé khai thac t6i uu may do phd bdi vi chiing qua dat va cong kénh ciing
nhu khong thé st dung chiing mot cach truc tiép cho cac mau cd ban. Vi
l& d6 chling chi dudc st dung dé do cac mau dac biét va kiém tra nguyén
vat liéu (thi du gidy va muc in) va ngudi ta da khong quan tam si dung
chiing trong viéc kiém soat chat lugng in.

Nguyén Iy do cia bd phan kiém tra chét lugng pho
CPC 21 cua Heidelberg

Tai Drupa ndam 1990, hang Heidelberg la nha san xuat dau tién va duy
nhat gidi thiéu mét bd phan do phd cho may in offset: CPC 21, bd phan
nay dudc ndi truc tiép vai cac may in offset qua bd phan kiém tra mau tu
dong tu xa CPC 1.

Trong qué trinh do, mot dau do sé quét qua dai kiém tra mau dé do phé
clia tat ca cac phan tl kiém tra, cac ngudn sang trén chuan A, C, D50 hay
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D65 va cac chuan quan sat 1931 va 1964 c6 thé dudc st dung.

Nguyén ly do ctia b CPC 21 dudc mo ta trong hinh vé dudi day.

-iﬁi-
-EE&!E_

Ngudn sang

730nm

Guong cau
Dudng di
cla tia sang

Gudng nhiéu xa

Gidy

Trudc tién, ngudn sang dudc chiéu t6i mau in qua guong phan xa hinh
cu @ goc t6i 45°. Anh sang phan xa tai goc 0° hudng dén guong chuyén
hudng rdi di qua mot soi cap quang dan sang tU dau do dén may do phé.
Tai d6 4nh sang phan xa tif mau do dudc tach thanh cac mau phd bang
mot bd phan nhiéu xa 4nh séang hoat déng nhu mot lang kinh.

Céc diod quang sé do su phan bd buc xa trén toan bd dai quang phd théy
dudc (tr 380 dén 730nm) va gdi két qua dén may tinh theo phép do
mau. Két qud dua ra dudi dang céc gia tri kich thich X, Y, Z va céc truc
toa dd mau x, yva Y.

Cac gia tri c6 thé dudc dbi qua cac khong gian mau CIELAB hay CIELUV.
Sau khi cé4c gia tri do dudc ti mau in dudc so sanh vdi cac gia tri tham
chiéu da dugc thiét 1ap ti trudc (dé kiém tra xem khoang dung sai DE c6
phl hdp khong), cac yéu cau slia déi sé dudc chuyén qua CPC 1 dé né
truyén tin hiéu dén cac 16 cp muc clia cac bo phan in dé chiing tién hanh
diéu chinh ngay 14p tuc.
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Cac dai kiém tra mau va in thi
Céc dai kiém tra in thi
Céc td in thl ky thuat sb ngay cang dudc st dung nhiéu, vi ching ré han
va co thé tao ra nhanh hon céc td in th(l bang may in offset. C6 nhiéu
phudng phép in thl khac nhau, tat ca cac phuong phap nay déu khong
dung muc in offset. Tuy nhién, c4c chat tao mau dung in th (vi du nhu
bot hodc muc nudc) va muc in offset khac nhau vé thanh phan.

Hang Heidelberg da phat trién mot dai kiém tra in thi d3c biét (xem hinh
vé dudi day).

Black Cyan Magenta

CM CM ' 70% B 70% C 70% M CM C M
e

- )

d
.

© 1990 HEIDELBERG CPC Proof

%

Dai kiém tra nay gdm co: cac 6 vudng tong nguyén mau Den, Cyan,
Magenta va vang, cac 6 tang thd 0% cho mdi mau, cac 6 kiém tra viéc
truyén muc va cac 6 xam gom cé 0% Cyan, 60% Magenta va 60% Vang.
Ngoai ra con c6 cac 0 gilip cho may do tu dong doc céc gia tri tham chiéu
trong CPC 21. Khi céac 6 kiém tra nay dudc dat dung vi tri, may do mau
sé 1an lugt ghi nhan tat ca cac gia tri clia cac 6, ti dd cac gia tri dudc do
c6 thé dugc Iuu trit nhu céc gia tri tham chiéu.

Céc dai kiém tra mau
Dai kiém tra mau cho viéc do dac dac biét véi CPC21 ciing dudc phat

trién bdi hang Heidelberg va bao gdm cac phan ti do kiém tra in tho.
Ngoai ra, con cé cac phan td kiém tra viéc phoi ban.

Hang Heidelberg cung cap 3 dai kiém tra mau khac nhau: dai kiém tra in
loai 4GS (gdm céac 6 kiém tra xdm va cac 6 tdng nguyén) cho in 4 mau,
dai kiém tra loai 6GS cho in 5 va 6 mau va dai kiém tra loai 8GS cho in
7 va 8 mau.

B C M CM C © 1990 HEIDELBERG cPC System 4 GS M CM' CM B

C
3 '19 4720 B oxxxxx ' [T T T ddes . 21 € oo m 6 122 M xxo0x

vl
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_ QUAN LY CHAT LUGNG SAN PHAM IN

DI lidu vé céac dai kiém tra mau va kiém tra in ndy cla cac bd phan do
mat d6 c hon loai CPC 201 dudc luu tri trong CPC 21.

Ngudi st dung ciing cd thé nap céc dai kiém tra in b4 sung bang phudng
phap thd cong.

Kiém soat muc véi CPC 21 cua Heidelberg

CPC 21 cho phép 3 dang kiém tra muc:
* Kiém soat thong qua viéc do mau trén cac 6 xam.
. K\iém soat thong qua viéc do mau & cac 6 mau tong nguyén hoac 0
tang thu.
. K\iém soat thong qua viéc do mat d6 & cac 6 mau téng nguyén va o
tang thu.

Kiém soat mau qua cac 6 xam

Viéc can bang mau 13 tiéu chudn quyét dinh thdng qua viéc do mau théng
qua viéc do mau dén cam nhan quang hoc clia mot hinh anh in. Céc 16i vé
can bang mau co thé thay ré rang & cac 6 xam. Vi Ié dd ta c6 thé st dung
cac 6 xam 1am cd sd diéu chinh phép do ciing nhu dé kiém tra va theo doi
tinh 6n dinh ctia qua trinh in. Cac 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 cd sd cac 6 xam (néu cd thé dudc nén diing cac tong 3/4).

Céac tiéu chuén trong nha in Ian cac gia tri tU dai kiém tra in thl co thé
dudc st dung nhu céc gia tri tham chiéu.
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Hinh trén cho thy man hinh hién thi clia CPC 21. Toa do clia mau tham
chiéu dugdc hién ra trén mat phang toa do a-b & goc trén bén trai.

Trong vi du clia chling ta né dudc dinh vi & tam tic 1a nam trén truc sang.
Vong tron 16n & gitia man hinh cho thay viing xung quanh toa do mau
tham chiéu dudc phdng I8n. Ba vong tron danh dau dudng bién cta 3
khoang dung sai AE thap, trung binh va cao. Truc do sang dudc dat gan
mép bén phai clia man hinh cling tudng (ing vdi toa dd mau tham chiéu
va @ day 3 khoang dung sai cling dudc danh dau. Mbi mot dau thap danh
dau vi tri clia cac viing mau léch vé phia Yellow - Green va sang hon.

Néu su sai l&ch 16n hon khodng dung sai AE cho phép cac bd phan xu
ly sé tu dong tinh toan viéc chinh stia can thiét cho mau Cyan, Magenta
va Yellow. Trudc khi tién hanh chinh stia tat ca cac yéu to lién quan ciing
phai can nhac ky ludng, ngoai viéc do mau & 6 xam, may do sé do phd &
céc 6 kiém tra mau Cyan, Magenta va Yellow ciing nhu céc tri s6 phd doc
dudc clia cac 6 chong mau tdng nguyén. Viéc chinh stia trén may in sé
dudc thuc hién tu dong qua bo phan kiém soat CPC 1.
Kiém soat mau vdi cic 6 téng nguyén

Viéc kiém tra cac mau tdng nguyén ndi chung thich hgp hon cho mau den
va cac mau dac biét. Mau den chd yéu anh hudng dén do sang. Vi mat
ngudi ¢ khuynh hudng nhay véi cac bién déi vé do sang hon 13 vé mau,
mau den c6 thé dudc kiém tra trén cd s cac 6 tdng nguyén. Kinh nghiém
cho thay rang anh hudng ctia mau den |én viéc can bang mau can thiét
phai dudc luu y dén.

Cac mau in bd sung da sb dudc in riéng biét va in tdng nguyén nén ching
ta c6 thé cdm nhan, theo déi nd va chinh stia dé trén co sd cac o tong
nguyén. O céac & kiém tra tdng nguyén, viéc do phd va tinh todn mau co
nhiéu uu diém hon so vai kiém tra bang may do mat do: nd cé thé xac
dinh mot cach chinh xac cac tdng mau chuan cé dat dudc hay khong.
Ngoai ra céc toa dd mau tham chiéu cé thé dudc nap vao dudi dang céc
tri s6 mau hay bang viéc do cac mau tham chiéu. Diéu nay khdng thé thuc
hién dudc bang viéc do mat do mau.

Sau 1an do dau tién, CPC 21 cho biét cac toa dd mau tham chiéu cé thé
dat dudc véi mot mau mau hay khdng. Néu khong, su khac biét toa do
mau c6 thé xay ra va AEp sé dudc thong bao.
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Hinh trén cho thdy man hinh ctia CPC 21 khi kiém tra cac 6 tong nguyén.
O phia trén bén trai 1a toa dd mau tham chiéu trén mat phang toa dd a-b,
vong tron & gilta man hinh 1a viing phéng 18n cho thdy cac toa dd mau
tot nhat sé dat dugdc vai dung sai nhd nhat AEpossible so vdi toa d6 mau
tham chiéu.

Toa d0 clia mau tham chiéu theo ly thuyét dudc danh dau bdi mot vong
tron (Trong thi du trén truc Red nam thang goc vdi truc Yellow).

Néu cé cac do léch vuot ra ngoai khodng dung sai cho phép cac diéu
chinh can thiét sé dudc tinh toan lai bang may tinh.

Céc s liu phd clia cac 6 mau tdng nguyén don hay cac 6 mau tang thu
don dudc dung dé tinh toan.

Kiém soat mat dé téng nguyén
Thém vao cac di liéu mau, cac may do phd ciing cd thé thiét 1ap cac gia
tri mat do cho b4t ky kinh loc mau nao. Dé hd trg cho ngudi si dung, bd
phan CPC 21 clia Heidelberg cling cung cap cac gia tri mat do mau doc
lap véi céc loai hinh kiém tra.

Dic biét dbi vai cac 1&nh tai ban, cac gia tri tham chiéu mat do6 mau da
dugc tinh toan rdi thi viéc kiém soat mat do tong nguyén ciing dudc su
dung.
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CAC DAC TRUNG IN VA
THUQC TINH CUA CHUNG

Cac dac trung in

Dbi véi ché ban, cac dac trung in cé thé dudc dinh nghia 1a “Cac dnh hudng
dudc két hop cta mot sb céc dac trung cén phai dudc bu trd khi tao ra
cac ban tach mau”.

Trong qué trinh ché ban, cac dac trung in xac dinh su can chinh may quét
va thudng dugdc xac dinh theo cac dif liéu v& mat do td in va can bang xam.

Pbi véi qué trinh in, cac dic trung in dugdc dinh nghia la : “Tap hop céc
dac trung cé dnh hudng dén phuc ché in va dnh hudng dén su chinh xéc
gilfa t& in thd va td in that cang nhu gilla cac td in trong mot lan in hay
gilfa nhiéu lan tai ban”

Cac thudc tinh cua cac dac trung in

C6 nhiéu yéu t6 bién ddi gay ra su khac biét gitta td in thf va td in that, gia
céc td in trong mot 1an in va gidla céc 1an in. Cac yéu to nay cé thé dudc
phan thanh cac thudc tinh cd ban nhu sau:

Bé& mat td in

Mau muc cd ban (tdng mau, mat do)

Su truyén tong (gia ting tang thi)

Mau muc so cap (su nhan muc, thd tu in chdng mau)
Can bang xam.
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Mac du céac thudc tinh nay dudc liét ké nhu nhiing thudc tinh riéng 1é
nhung ching khong thé tach rdi nhau ma trong thuc t& chdng cé anh
hudng qua lai 1an nhau. Tuy nhién ching ta can phai do cac thudc tinh
nay mot cach riéng biét dé cé thé xem xét anh hudng cla ching dén su
bién d6i tong thé.

Bé mat td in

BE& mat td in cd anh hudng quan trong dén céc dac trung in xét ca vé yéu
td thi giac 1an céc thudc tinh do dudc trén td in. Phan I8n céac ky thuat
vién nganh in déu trdi qua cac khd khan khi cb gang in cho gibng bai in
thi (da dudc in trén gidy trang phan) vdi gidy in that 1a gidy khong trang
phan. Cac anh hudng clia bé mat td in c6 thé dudc thay ro rang khi do
mat dd cla cac loai gidy khac nhau. Ching ciing cho thay ré khi phuc
ché hinh mau hay tham chi hinh mot mau cé mét su khac biét 16n vé cac
dac trung khi in.

Nhiing su khac biét nay cho thdy nhiing khé khan khi phai truyén tang
th trén cac loai gidy khac nhau. Dudi day 1a khoang mat do tbi da co thé
dat dudc khi in trén céc loai gidy khac nhau.

Loai gidy Khoang mat do
Gidy in bao 1.1
Gidy khong trang phan 1.4
Gidy couché matte (bé mat khdng béng) 1.6
Giay couché méat bong 1.9

Ngoai nhiing su khac biét vé mat dd con cd su khac biét vé khodng mau
phuc ché khi in trén cac loai gidy khac nhau. Hinh vé dudi day cho thay
khoang phuc ché mau khi in trén loai gidy in bao nhd hon nhiéu so vdi khi
in trén loai gidy trang co trang phan, vi Iy do ndy ma khodng mau sac in
trén gidy in bao thudng c6 d6 bdo hoa mau thap hon khi in trén céc loai
gidy khac. Mac du cling cé su dich chuyén vé tdng mau nhung su chuyén
dich nay khong thé xac dinh mot cach chinh xac tU biéu dd nay vi muc in
st dung dé in trén hai loai gidy nay khac nhau.
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Cac anh hudng clia bé mat td in dbi véi cac tong mau muc co thé dudc
quan sat mot cach rd rang khi in cling mét loai muc 1én nhiéu loai gidy
khac nhau. Su so sanh nhu thé cé thé khong chinh xac hoan toan vi su
sai biét vé tdng mau muc bi anh hudng chi yéu bdi do day 16p muc dudc
in 1&n cac bé mat td in d6. Trong thuc té, su sai biét mau sé it hon néu do
day 16p muc dugc diéu chinh dé dat dudc gia tri d sangchung trén tling
loai gidy. DO sai biét mau cho moét khoang mat do tiéu biéu clia céc loai
gidy dudc thé hién trong bang dudi day.

Khoang sai biét mau téi da giita cac

Loai gidy loai gidy trong ciing 1 nhém

Khi chua in
Gidy khong trang phan véi bé mat 13.3 6.3 7.6 8.4
khong bdéng
Gidy trang phan, bé mat bong 1.2 2.7 3.6 1.1
Phdi tron tat ca céc loai gidy 13.3 20.6 @ 26.5 | 16.1

Khoang sai biét mau chi ra trong bang 1a khoang sai biét t6i da gitia cac
loai gidy trong cting mdt nhém giay.
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Ta c6 thé nhan thdy mot diéu tha vi & day 1a su sai biét mau gida céc loai
giay trong cting nhém gidy khong trang phan khi in thap hon so vdi khi
chua in, céc loai gidy trong nhom gidy ¢ trang phan thi ngudc lai. C mot
su gia tang khoang sai biét mau dang ké khi tat ca cac loai gidy dudc dua
ra so sanh, day 1a két qua clia su khac biét vé dd béng, dd hap thu, do
nhén bé mat va cac dac trung quang hoc clia cac loai gidy. Mau sac cla
gidy r6 rang 1a c6 anh hudng 1&n tong mau ctia muc in. Nhung c6 mot diéu
can phai luu v 1a khi xem xét mot qué trinh phuc ché mau, gidy in mac
nhién dudc xem nhu mot nén trang tham chiéu va trong tiém thic ching
ta ludn ¢ su diéu chinh nay. Mau séac cla gidy in con cé anh hudng nhiéu
hon khi in cac nén mau 16n 1&n trén d6 vi cac nén mau nay loai tri bat ky
kha ndng bu trii nao clia hé thong thi giac clia ching ta.

M6t thudc tinh nifa bi dnh hudng bé mat cla td in chinh 14 su gia tang
tang thi. Ching ta da biét rang su gia tang tang thd chinh la hién tugng
cac hat tram trén td in 16n hén cac hat tram trén phim, hién tugng nay
cling bi anh hudng mot phan bdi su tan xa anh sang trén bé méat td in, C6
mot su khac biét dang ké gilia sy tan xa anh sang trén bé mat giay trang
phan va gidy khong trang phan. Mot 1an nita ta lai thay viéc so sanh giia
céc loai gidy vdi nhau khong hoan toan chinh xac khi cac thudc tinh khac
nhu mat do va do day I6p muc ciing thay di. Tuy nhién, cac sb liéu do
dac cho thay cé mot su khac biét khoang 3% trong su gia tang tang thd
& phan tong trung gian giita cac loai giay trang phan cao cép va cac loai
gidy khong trang phan va su gia tang tang thd cao nhat nam & cac loai
gidy khong trang phan.

Ngoai cac anh hudng clia bé méat td in, khodng mat do, su gia tang tang
th( va khoang mau phuc ché, chiing ta ciing phai xem xét cac anh hudng
thi giac nhu cau tric bé méat td in va cac dac trung quang hoc khéc.

Tong mau so cap

Tong clia cac mau muc in cd ban khi dudc in 1én mét loai gidy cu thé dudc
xac dinh bdi cac tiéu chuan phii hap, thi du nhu tiéu chudn BS 4666. Tuy
nhién cting c6 su bién déi vé tong mau gilia cac bd muc clia cac hang san
xuat muc khac nhau. Su khac biét vé tong mau gidla cac bd muc sé anh
hudng dén khodng mau phuc ché va do vay ciing anh hudng dén két qua
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in khi in cting mot bo phim nhung bang nhiéu loai muc khac nhau. Ly
do c6 su khac biét vé tdng mau chinh 1a gia thanh cla cac loai hat mau.
Vi qué trinh in khong hoan hdo nén né co thé 1am tang hay gidm khoang
mau phuc ché tai mot mau nao dé thi du nhu mau Red bang céach thay
d6i cac tong mau nhu Cyan va Magienta nhung lai lam gidm khodng mau
phuc ché clia cac mau khac.

Tham chi néu muc in va bé mat td in gibng nhau nhung d6 day 16p muc
khac nhau thi cac tdng mau ciing sé thay déi. Hiéu Ung thi giac vé su bién
d6i tdng mau do dd day I8p muc ciing gibng nhu khi in trén cac loai gidy
khac nhau. Viéc diéu chinh gidm do day 16p muc khi in trén gidy trang
phan hodc gidy khong trang phan sé 1am gidm d6 bao hoa mau va khoang
mat d6 mau phuc ché.

Tong mau in thi hai va thd ba

Cac mau muc in thd hai va thi ba bi anh hudng bdi tong mau muc in va
do day I16p muc in trudc dé. Ching cling bi anh hudng bdi cac dac trung
vé su truyén muc. Trong thuc té€, ¢ nhiéu td in khi so cac mau muc in
dau tién thi gibng nhau nhung khi in chdng thém mdt mau nia thi lai nhin
khac nhau, dac biét khac nhau & d6 bao hoa mau.

Cong viéc in nhiéu mau bao gdm viéc in chong nhiéu I§p muc 1én nhau
va diéu quan trong 1a lugng muc in chdng 1én mot mau da dudc in trudc
d6 cling cling dudc chap nhan nhu lugng muc in 1&n phan tréng cla gidy
(viing chua in). Kha nang in chong mot mau nay 1én mot mau khac dudc
goi 1a thudc tinh truyén muc. Viéc truyén muc kém cé nghia la muc in
dudc truyén 1&n trén mot I6p muc khéc it hon ludng muc can thiét nén
mau tong hop bi ngd sang mau cla Idp muc in trudc do.

Truyén tong

Qué trinh tram hoa hinh anh tao ra nhiing su bién ddi vé do bao hoa
mau, cac diém tram cé kich thudc khac nhau khi dudc quan sat ti mét
khoang cach thich hgp sé dudc hoa trén bdi qua trinh thi gidc ctia chidng
ta. Cudng do clia mau ma ching ta thay dudc tai bat ky mot phan nao
trén thang do kiém tra tdng mau phu thudc vao ca lugng muc dudc truyén
lén gidy 1an mat do clia phan tdng nguyén ciing nhu kich thudc clia diém
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tram dudc in. Vi cac diém tram co thé thay déi kich thudc ti phim sang
ban in nén c6 kha nang mot tdng mau thay ddi khong phu thudc vao su
thay doi tdng mau chung. Mac du kich thudc diém tram cé thé bi thay
d6i theo hudng nhoé di nhung thong thudng ching thay ddi theo hudng
16n 1én (su gia tang tang thi). Viéc giam do day 18p muc cé thé cho phép
dat dugc mot tbng mau nao dé nhung lai lam cho téng mau chung thay
déi nhiéu.

Céc dac trung in con bj anh hudng nhiéu bdi cac hiéu Ung thi giac cla
céc diém tram co kich thudc khac nhau va su khac biét gita td in thi va
in that. Trong tinh hudng cac diém tram 16n hon muc cho phép do 16i cla
qua trinh ché ban, khi in ta khong thé nao dat dugc mat do yéu cu trén
tat ca céc tong cling mot ldc.

M3c dU hién nay cac nha in da biét nhiéu vé su truyén tong mau nhung
phan 16n cac sai hdng van lién quan dén cac van dé vé kiém soat su
truyén tong hay phuc ché tong khdng chinh xac dac biét 1a su sai biét tong
mau gilfa cac td in th(r va in that (trén cling mét loai gidy hay khéc loai
gidy), gilla cac t0 in trong cling mdt 1an in va gitta céc lan in.

Can bang xam

Can bang xam khong phai 13 yéu t6 tu bién d6i ma bi bién d6i do nhiéu
yéu t6 khac. Néu céc 16p muc dudc in chdng 1&n ding nhu yéu cau thi &
phan xam cla hinh dnh sé c6 mau trung tinh, néu cac I8p muc truyén Ién
nhau khong chinh xac thi phdn mau xam clia hinh dnh sé bi nga sang mot
tong mau nao do. Nhu ta da phan tich & trén, su truyén muc chinh xac
con phu thudc vao nhiéu yéu t6 nhu su gia tang tang thd...nén can bang
xam cling phu thudc vao toan bd céac yéu tb da ké trén. Can bang xam dé
bi phat hién bang mat thudng khi in nhiing anh cd mang téng xam 16n
nhung lai it bi phat hién khi in nhitng hinh cé nhiéu tdéng mau. Can bang
xam thuc chéat cling 1a can bang mau vi viéc truyén tdng mau khong chinh
xac dugc phat hién nhanh nhét tai nhiing viing tong xam.

Xac dinh qui cach cua cac dac trung in

Anh hudng cla céac dic trung I18n viéc phuc ché mau can phai dude mé ta
hay xac lap thanh qui cach. Cé hai cach xac lap qui cach. Mot qui cach cé
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thé dudc xac dinh bdi cac thang kiém tra in nham thiét 1ap cac dac trung
in can thiét cho mot bai in hay mot tiéu chudn in trong mot diéu kién cu
thé. M6t qui cach in nhu thé c6 thé dudc thiét 1ap cho mdt may in cu thé
hay mot nhém cac may in. MGt phudng phap khéac dé xac 1ap qui cach 13
tuan thd mot sb cac tiéu chuén in da dudc cong bo.

Cach dau tién nén dudc thuc hién khi cong viéc in c6 nhiing diém khong
binh thudng thi du nhu bé mat gidy in dac biét hay do phan giai tram cao.
Pay ciing chinh 14 phudng phép tét nhét khi cac phim tach mau dudc
thuc hién dudi su kiém soat clia nha in vi nd cho phép thiét 1ap cac diéu
kién t6i uu cho qua trinh in clla nha may ngay tai khau ché ban. Tuy nhién
khi cac phim tach mau dudc khach hang cung cap cho nha in va cac bd
phim nay khong tuan thl cac qui cach ma nha in dang s dung thi mot
qui cach tiéu chudn sé dudc diing dé thay thé

Cac qui cach in tiéu chuan

P& c6 thé thod hiép véi nhiéu qui cach in khac nhau ngudi ta da dua
ra cac tiéu chudn chung va ching dudc coi nhu nhiing tiéu chudn cong
nghiép théng thudng. Cac qui cach dang dung cho bao va tap chi la tiéu
chudn clia hiép hdi cac nha in dinh ky (FIPP) va qui cach cho in bdo bang
phuong phép in offset clia Anh Quéc (UKONS). Cac qui cach tuong tu
cling dudc ap dung & Hoa Ky, dé la qui cach cho in offset cuon (SWOP)
va qui cach cho in quang cdo khong say (SNAP). Ngoai ra con nhiéu qui
cach nifa ma cac nha in phai luu y tim hiéu dé si dung cho phu hop.

Su chuyén dich tang thi trong cac qué trinh phuc ché 13 nhiing nguyén
nhan co ban gay ra su chénh léch cac gia tri mat d6 gidia bai mau va td in
cling nhu gilia c4c giai doan clia qué trinh phuc ché. Bén canh muc in va
mau cla gidy in, cac thong sb quan trong nhéat 13 do day 16p muc, gia tri
tang thd, can bang mau, su nhan muc va thi tu chdng mau.

Do day 16p muc

Cam giac vé mau clia mot hinh anh in phu thudc vao 16p muc in § mot
muc do nhat dinh. Vi cac Iy do ky thuat, do day 16p muc tbi da trong ky
thuat in offset vao khoang 3,5 mm.
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Pbi vai gidy trang phan va cac mau muc theo tiéu chuan DIN 16 539,
céc vi vi trf mau chinh xac c6 thé dat dudc véi do day 16p muc nam gida
khoang 0,7 va 1,1 mm.

Tuy nhién, néu st dung gidy va muc in khong thich hop ta khong thé phuc
ché dugc cac mau nam & cac géc cla biéu dé mau CIE (cdc mau cé do
bdo hoa mau cao nhat). Khoang mau cé thé phuc ché dudc ciing gidm
néu do bao hoa mau khong dd. Trong minh hoa mo td & trang bén, viing
mau trang cho thdy khoang mau phuc ché bj thu hep lai khi in bang céc
loai muc khong dat chét lugng.

Xét vé khia canh vat ly, anh hudng clia do day I6p muc lén cac dic tinh
quang hoc c¢6 thé dugdc giai thich nhu sau: Muc in khong che phu gidy
ma ching trong subt. Anh sang xuyén qua muc in. Trong qué trinh di qua
muc in, 4nh sang sé dung phai cac hat mau, cac hat mau nay sé hép thu
nhiéu hay it cac budc séng nao dé clia anh sang. Su tap trung clia cac hat
mau va do day 16p muc cang cao thi cang c6 nhiéu hat mau dung phai anh
sang va anh sang sé dudc hap thu nhiéu hon.

0.0E
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 X
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Cudi cling, céc tia sang tdi dudc bé mat gidy mau trang va dudc phan xa.
Trong qua trinh phan xa, anh sang lai phai di qua dd day I6p muc mot 1an
nla rdi mdi tdi mat ngudi quan sat.

Mot 16p muc in day hap thu nhiéu va phan xa it &nh sédng hon so véi I1dp
muc in mdng, vi 1& d6 ngudi quan sat cdm nhan mau téi hon va cé do bao
hoa cao hon. Vi vay, phan anh sang di dén mat ngudi dudc coi la co s6
dé danh gia mau.

Su chuyén dich tang thi trong qua trinh phuc ché

Tiép theo muc in, cac gia tri tong tram 1a thong s6 quan trong nhat dé
danh gia tong mau.

Ung v8i mbi dién tich (d0 16n) ctia diém tram ta sé cé mot gia tri tang thu,
ngudi ta thudng goi 1a gié tri tong tram F (%). N6 cho biét ti [& phan tram
vé dién tich cta cac diém tram va phan gidy trang. Trong trudng hgp gidy
trang F=0%, khi in pht nén F=100%. Néu F=40% thi c6 nghia la cac
diém tram che 40% dién tich va 60% dién tich con lai la phan trang cla
gidy. Céc tong mau cang sang thi gia tri tdng tram cang nha.

Su dich chuyén tang thi
Khi mot hat tram dugc truyén ti phim sang ban in rdi tif ban in qua tam
cao su, rdi cubi cling truyén 1én gidy, hang loat cac yéu tb co thé 1am thay
d6i kich thudc hinh hoc cta no.

Su thay d6i céc gia tri tang thi gay ra bdi cac qua trinh trén co thé dugc
bu trii tif cong doan ché ban. Mot dudng cong md ta cac dac tinh truyén
tang thd co thé dudc vé bang cach do cac thang kiém tra in va so sanh
chiing v6i bai mau. Néu trong toan bd qua trinh in (tif khi quét hinh cho
dén khi in hoan chinh) néu dat dudc cac thong sb6 so vdi tiéu chuén thi co
thé mong ddi san pham in ra gibng bai mau.

Tuy nhién, su dich chuyén ting thd 13 van dé khé cla nganh in khong thé
thay trudc dude. Ching can dudc luu y, dac biét trong subt qua trinh in.
Céc yéu t6 quan trong nhét 1a:
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Pudng di cla
diém tram

Cac yéu tb anh hudng

Hinh dang diém tram

Phim Gd canh phim, bang keo,
keo dan
Binh ban
) Hoa chét, thdi gian hién
Ep phim
Hai diém tram trén phim
Hién phim (Phéng dai khodng 150 lén)
Vat liéu in, d& mai mon
theo s6 lugng in
Thdi gian phdi, hit chan
Ban in A A s
khong, chiéu sang ngang
Phai ban hong. g , .
biém tram trén ban sau khi cha muc
T Lugng nuéc am, do pH,
stic cang bé mat, do clng
Cha myc clia nudc, nhiét do.
In Do day I16p muc, do quénh,
nhiét do
Diém tram trén ban sau khi cha muc
Quaé trinh lan ép
Vat liéu, tinh trang bé mat
Tam cao su
Quaé trinh ép lan
Cao su/ vat
liéu in
Hat tram trén tdm cao su
BE mat, chét luong giay
Vat liéu in

Truyén gidy

Ra gidy

Sy an khdp khi truyén gidy

Quét lem

Hinh phdng dai cho thdy ré két qua tbt

nhét cta mot diém tram
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SU TANG / GIAM CAC GIA TRl TONG TRAM

Hat tram to ra Hién tugng hat tram to ra chinh la sy gia tang
dién tich diém tram trong qué trinh in khi so
sanh vdi diém tram trén phim. Su gia tang dién
tich nay mot phan 13 do qué trinh in, vat liéu in
va may in va khong bi anh hudng bdi ngudi thg
in. O mot géc dd nao dé ngudi thg in ciing gbp
phan lam tang tang th( dac biét 1a khi ho diéu
chinh viéc cap muc.

Phan trang bi bit Hién tugng cac phan khong in (dé trang) bi nho
di cho dén khi bj bit han. Ddi khi su kéo dich va
dup nét ciling gay bit.

Hat tram bi nho di La hién tugng cac hat tram trén td in nhd hon so
vGi hat tram trén phim.

SU BIEN DANG PIEM TRAM

Hat tram to ra Kéo dich 13 hién tugng hinh dang mot diém tram
thay déi trong qua trinh in do chuyén dong tudng
dbi gitta ban in va tdm cao su, chinh vi ly do nay
ma mot diém tram tron cé thé bién dang thanh
hinh bau duc. Kéo dich phia goc phai clia hudng
in dudc goi la kéo dich bén. Kéo dich chéo chi
xay ra khi ca hai dang kéo dich trén xdy ra cung
mot Ic.

Hat tram bi dup nét Trong in offset, dlp nét co nghia 13 mot diém
béng khong mong mubn ¢ hinh dang gibng nhu
diém tram xuét hién ké bén diém tram.
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Hat tram bi quét lem La sy bién dang clia diém tram gay ra bdi cac tac
ddéng co hoc sau in. Thuat ngli “quét lem” ciing
dudc st dung trong trudng hgp muc in dinh vao
mat lung cla td in sau nd.

CAC DIEM CAN LUU Y KHI KIEM TRA

PUNG SAI
Vi su gitip dd clia thang kiém tra, su gia tang tAng thu
c6 thé dudc kiém tra bang mat va do dudc. BE phuc vu
A~ AR ¥ < ; ; PR A ' X )
cho viéc kiém tra bang mat, c,ac thang tin h|e,7u rat hiiu oo SO
dung. Hién tugng phan tl trang bi bit c6 thé theo d6i| e e @

dudc tot nhat véi su trg gitip clia cac phan td do tram
vdi cac gia tri tang thu cao.

Hién tugng hat tram to ra va phan trang bj bit chd
yéu gay ra bdi su cap muc qua nhiéu va cap khong du
nudc, ap Iuc in qué I6n gitia ban in va tdm cao su, cao E
su cang khong chat. Hon thé nia, cac 16 cha muc va
cha ban c6 thé khong dudc diéu chinh thich hap.

Trong céc diéu kién in binh thudng va phoi ban chinh
xac, cac phan ti in thudng to hon so vdi phim. Cac
khiém khuyét nhu bay ban hozc tu muc cé thé 1am cho
phan tf in nho lai. Trong trudng hdp dé ta nén khac
phuc nhu sau: thudng xuyén lau rifa tdm cao su va bd
phan muc, thay ddi loai muc in va thd tu chdng mau.
Kiém tra cac 16 cha ban, ap luc in.

Hién tugng kéo dich thap nhét & cac loai tram dudng. 000
Céc duong song song thudng chi ra hudng kéo dich. 000
Kéo dich theo hudng in thudng do sai léch |an ép gilia 000
bng ban va dng cao su hodc do ap luc in qua cao. Day Plpipy
la ly do tai sao qué trinh 1an ép in va ap luc in can dudc
kiém tra than trong nhét.




QUAN LY CHAT LUGNG SAN PHAM IN

DUp nét dudc kiém tra bang cac phan t diing dé kiém

tra kéo dich. Thém vao d6, cac hat tram phai dudc

kiém tra bang kinh phéng dai vi tram dudng ban than PP o060

n6 khdéng cho phép phan biét giia kéo dich va dip| ® @ @ (X N )

nét. Co nhiéu nguyén nhan gay ra dip nét, hdu hét| @ @ ® | © @ @

cac nguyén nhan khong it thi nhiéu déu lién quan dén

giay in.

Hién tugng quét lem it khi xay ra véi cdc may in td rdi

hién dai. Nhiing viing trén may in td rdi, ndi td gidy va

mat gidy mdi in tiép xdc cd hoc 1a nguyén nhan cha | ® ® @ oo
0 ’ ) 00 000

yéu géy,ra hi(\én tuqlng quét lem. Quét lemcothé xdy o @ @ 000

ra khi xép chong giay hoac khi in trén cac may in dao

mat giy.

Céc phan td tin hiéu in kém vdi tai lieu nhu dai SLUR 14 mét cong cu cé
gia trj dé kiém tra mot cach nhanh chéng nhiing su thay d6i gia tri tang
thd. Cac phan ti nay phong dai nhiing 16i xay ra trong qué trinh in.

C4c 16i nhu hat tram bi to ra, bj thu nhd, kéo dich hay dlp nét &nh hudng
dén cac phan ti tram hat nhuyén nhiéu hon 1a cac phan td tram hat 16n.
Nguyé&n nhan xay ra hién tugng nay cé thé dudc Iy giai nhu sau: cac diém
tram nhd (tram dd phan giai cao) tang hodc gidm dién tich bang véi su
tang giam xay ra doi vdi cac hat tram 16n (tram c6 @ phan giai thap) do
vay khi in tram c6 do phan gidi cao ta sé cé nhiéu hat tram hon nén dé bj
tang hoac giam nhiéuhon so vai tram thd. D4 chinh 1 Iy do tai sao trong
subt quéa trinh in ¢d nhiéu muc in tu quanh céc hat tram min hon va hau
qua 1& hinh anh in & do phan giai cao sé tbi hon. Hién tudng nay 1a co sd
dé thiét 1ap nén cac phan tl tin hiéu va do dac.

Cau tric va chlc nang clia dai SLUR sé gidi thich ngan gon cho hién
tugng trén. Trong giai SLUR cac phan tl tram thd (phan vién quanh) dudc
phdi hgp véi cac phan tif tram min (céc con sb).

Trong dai thang kiém tra SLUR c6 cac gia tri tong tram bang nhau dugdc
tao ra t tram tho. Céc s6 tU O tdi 9 dudc tao ra tif tram min c6 cac gia
tri tong thu nhd dan. Trong qué trinh in san lugng, trén td in chudn sé co
sb 3 trén thang kiém tra va khi nao viing tram thd xung quanh né cé cling
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gia tri tong thi c6 thé sb 3 khdng con doc dudc nia. Tuy nhién, néu su gia
tang tang thi xay ra trong subt qué trinh in thi con sb cao hon ké tiép véi
tang th( thap hon sé co cling tng véi vliing tram thd bao quanh né. Su
gia tang tang th cang cao thi su can bang tong gilta sb va viing tram thd
bao quanh sé dich chuyén vé con sb cao han.

Pbi vdi hién tuogng hat tram bj thu nhé thi moi viéc dién ra ngudc lai.

Hat tram
tora

Hat tram
nhé di

Kéo dijch bén

FM

=

Kéo dich
theo hu'éng in

Trong trudng hop nay céac con sb 2, 1 hay tham chi O c6 thé khong doc
dudc. Céac con s6 chi don thuan cho biét hién tugng gia tang tang thu
hodc hién tugng thu nhd hat tram cé thé xay ra hay khdng. Cac nguyén
nhan gay ra hai hién tudng nay phai dudc xem xét bang kinh phéng dai
trén td in hodc trén ban in. Phan chif SLUR phia bén phai clia cac con s6
cho biét td in dang chuén, hat tram to ra, kéo dich hay dtp nét. Khi in,
néu hién tugng gia tang tang thi xay ra thi chil SLUR sé khong r6 rang
hon so véi td in t6t, méc du toan bo viing chlia chit SLUR trong t6i hon.

Tuy nhién, cac diém tram trén thang kiém tra it thich hgp dé nhan biét
su kéo dich hay dup nét. O phan tram ta c6 thé nhan thay su to ra nhung
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su bién dang dién hinh kém theo hudng kéo dich cé thé thay rd hon phan
chi SLUR. Thi du trong trudng hgp kéo dich theo hudng in, cac dudng ké
nam ngang tao nén chit SLUR (song song véi canh nhip) sé rong ra 1am ta
thay ro chil. Ngudc lai, trong trudng hdp kéo dich bén, phan bao quanh
chit SLUR c6 céac dudng ké doc sé trd nén t6i hon.

Hinh minh hoa dudi day cho thdy anh hudng clia su thay di gia tri dién
tich diém tram dén &nh in, day 13 mét vi du vé su gia tang tang thd. Tham
chi néu cac diém tram cta chi mdt mau cd ban 16n hon muc yéu cau thi
cting dan dén su thay ddi gia tri tong mau.

Pulng Sai

DT nhién, diéu nay ciing quan trong d6i vdi viéc truyén tang thi chinh xéac
trén may in. Qua trinh truyén tang th( trong in offset (tU ban sang cao
su va tif cao su sang td in), thudng 1am cho cac diém tram 16n hon. Hién
tugng nay dudc goi 1a su gia tang tang thd.

Cac dai thang kiém tra gitip kiém soat dudc chat lugng td in, nhung ching
khéng cung cap cac thong tin vé céc gia tri sai léch cu thé va cac 16i. D&
c6 thé biét dudc chét lugng clia cac gia tri tong can phai ding dén céc
phudng phéap do.
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Su gia tang tang thu
Su gia tang tang th 1a su khac biét gitia cac giatri tong tram trén phim va
trén 10 in. Day 13 két qud ctia viéc bién dang hinh hoc clia diém tram 1an
hiéu Ung quang hoc (hién tugng tan quang*)

Ciing gibng nhu gia tri tong tram F, gia tri gia tang tang thd Z thudng dudc
tinh bang phan tram (cong thic tinh su gia tang tang th( Z dudc dé cap
d chuong 3.5.1).

Su gia tdng tang thi 13 su khac biét gitla gia tri tong tram khi in FD va gi4
tri tong tram trén phim F_.

Vi sy gia tang tang thd khac nhau tuy thudc vao cac khodng gia tri tong,
céc s6 lidu vé su gia tang tang th( cling nén ndi rd vé gia tri tang thi tuong
(ing trén phim. Vi dy: d6 gia tang tang thi 14 15% dbi véi F, = 40%, hodc
gonhonlaz, = 15%.

Céc thiét bi do hién dai cho biét do gia tang tang thi mot cach truc tiép.

Cht y: DO gia téng tang thit Z(%) 1a hiéu sb gita gi trj tong tram khi in F
va gia tri tong tram trén phim F. Do vay gia tri nay khong lién quan dén
gia tri tong tram trén phim F.

* Hién tugng tan quang la hién tugng anh sang bj gild lai
trén td in, khong phan xa lai mét hay may do.

Duong dac trung in
Su bién ddi gia tri tdng tram khi in FD so vdi gié tri tong tram trén phim
FF c6 thé dudc mo ta mét cach ré rang dé diéu chinh qué trinh ché ban
qua dudng dac trung in.

PE xac dinh dudng d3c trung in, ngudi ta st dung thang tram c6 it nhat Ia
3 néc tang thi va mot 6 tong nguyén, cé nhiéu thang do cé cac 6 chuyén
doi gia tri tong ti 0% dén 100% vdi cac gid tri tong cach nhau mot
khoang 5%. V4i may do mat do ta c thé do mat dd muc 4 tong nguyén
va cac bac trong thang tram dé tif dé xac dinh tang th( tram. Bua toa do
cac diém do dugc vao db thi da vé san cac gia tri tng thi trén phim tuong
ling, ta sé co dudng d&c trung truyén tang thi ti phim sang td in khi qua
trinh phoi ban dudc tiéu chuén hoa.
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Pudng dac trung nay chi co gia tri dbi véi su phdi hdp muc in, gidy, ap luc
in, cao su va ban in theo diéu kién kiém tra vi chiing 13 nhing yéu tb tu
dé ma ta xac dinh dudng dic trung. Néu nguoi ta kiém tra trén mot loai
may in khac véi muc in va gidy khac thi mdi trudng hop sé cho ra mot
dudng dac trung khac.

Trén dd thi dudng dac trung | nghiéng mot goc 45° biéu dién dudng dac
trung in ly tudng thong thudng khong dat dudc. Trong trudng hop nay, cac
gia tri tang th( trén phim va trén td in hoan toan tring véi nhau.

Pudng dac trung Il thé hién tang thd tram do dudc trén td in chi 1o su
thay d6i tang thd gitta phim va td in. Thi du gia tri tdng tram trén phim 1a
40% nhung trén dudng dac trung in thii hai chi ra gia tri tong trén td in la
55%. Tit d6 ta cd dd ting thém tang thi Z(%) = 55%-40% = 15%. Khi
xac dinh su gia tang tang th( trong qué trinh in, phan tong trung gian noi
lén nhiéuy nghia nhat. Budng dac trung in chi ra rang tai phan tong nay
céc gia tri tang thd dich chuyén nhiéu nhat. Qua dudng dac trung in thu
hai, ta c6 thé diéu chinh cac gia tri tAng th( tram trén phim dé can bang
va b trii cho do gia tang tang thd khi in.

TG in

Film Td in
100% Z (%)
F. F, °
90% OO QOO
sl B 0w
80% 20% 30%
70%
Dudng dac tuyen Il ————v
IO
l..'....l
60% SO } 15%
l:.:.:.:l
50% 40% 55%
Pudng dic tuyén |
40%
DV=1.50 80% 90%
20%
10% —
2 0%
0% P
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 1P(:1(i)z° 100% 100%
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Do tuong phan K(%)
Do tuong phan in tuong dbi K(%) duing dé kiém tra & tong ¥a.

Mbt td in can cd do tudng phan cao hét mic ma né co thé. Diéu doé co
nghia 14 cac tong nguyén (in nén) can cé mat dd muc cao, nhung tong
tram van con hd khong bi bit lai (tang thd t6i uu). Khi tang lugng muc,
mat d6 muc trong céac diém tram tang Ién va nhu vay do tuong phan ciing
tang |én. Tuy nhién, viéc tang ludng muc dudc cap chi cé ¥ nghia dén mot
gidi han nhat dinh, vi khi dd day cda I6p muc tang 1&én vudt qué gidi han
d6, diém tram to ra va phan trang nén gidy & tong ¥ bi bit lai. Nhu vay,
phan trang trén gidy bi gidm bét dan dén dd tuong phan bj giam di.

Néu ta khong cé san thiét bi do hién thi truc tiép do tuong phan thi do
tudng phan tuong dbi khi in cé thé tinh toan hay xac dinh trén cd sd thang
kiém tra FOGRA PMS.

Piém tuong phan tuong dbi dugc st dung dé kiém tra chat lugng diém
tram & tong 3/4. Khi in san lugng, mac du mat d6 mau muc & tong nguyén
khong thay di, nhung khi tri s6 do tudng phan K bi gidm di thi dd 13 Itc
can lau rfa tam cao su.

(D, - D)
D

\

K(%) = 100
Néu mat dd muc & tdng nguyén dat yéu cau, cac gia tri dd tuong phan cé
thé dugc st dung dé danh gia cac yéu tb khac anh hudng dén quéa trinh
in nhu:

e Sulan épinva ap lucin.

 Cac thm cao su va td I6t.

« Sy lam &m ban.

* Muc in va phu gia.
Khong giéng nhu su gia tang tang thd, gia tri d6 tuong phan phu thudc
mot phan 16n vao su gia ting mat do & tdng nén, nén né khong dudc coi
la mét bién sb cho viéc chuan hoa. D6 13 Iy do tai sao cho dén nay tam
quan trong clia n6 ngay cang giam di dang ké.

78 |




_ QUAN LY CHAT LUGNG SAN PHAM IN

Can bang mau
Nhu da giai thich & phan trén, cac tdng mau dudc phuc ché trong in
b6n mau bang su phéi tron cac thanh phan khac nhau clia muc Cyan,
Magenta, Yellow va Black. Néu thanh phan phéi hop giita chiing thay ddi
chiing sé cho ra mau khéc. D8 tranh diéu nay thanh phan cac mau ciu
tao nén tdng mau mong mubn phai dudc can bang chinh xac va én dinh.

Néu chi ¢ mau Black thay d6i, tong mau trd nén sang hoac toi han,
chiing ta khong xem hién tugng nay nhu téng mau bj rbi loan. Tinh trang
tuodng tu cling xay ra khi thanh phan tat ca cac mau hiiu sac thay déi mot
céach tuong dbi déu nhau va cling hudng.

Tuy nhién, chiing ta chi can thiép khi tdng mau thay di. Su thay d6i tong
nhu thé chi xay ra khi cac mau phdi trén thay déi khdng déu nhau hoic
t& hon néu ching thay ddi theo hudng ngudc nhau.

Su thay d6i can bang mau cé thé nhan ra rat rd rang trén cac vling kiém
tra can bang xam. Vi 1é d6 can bang mau thudng dudc goi la can bang
xam. Su gia tang cac bién sb khong thé tranh khoi clia mbi loai muc trong
qua trinh in chl yéu phu thudc vao nguyén Iy cau tao anh dudc chon trong
qua trinh ché ban.

Tiép theo day, cac dang thiét 1ap anh quan trong nhat sé dudc dién giai.
Céac biéu do gian lugc cho thay céac loai muc Iy tudng khong ton tai trong
thuc té. Thém vao d6 cé nhiing thay ddi v&é mau do viéc nhan muc trong
qua trinh in uét chong uét (xemthém chuong 2.5). Pay 13 Iy do tai sao
trong thuc té cac gia tri tang thd thay ddi so véi gia tri ly thuyét. DE dat
dudc cac tong mau déu nhau, cac 6 kiém tra in chong mau phai dudc
chinh sla tuong Ung.

Hén hop céc sac mau
Viéc phdi tron mau bao gdm cac mau so cip clia téng hgp trif Cyan (C),
Magenta(M), Yellow (Y) va Black (K) thdng thudng dudc sii dung dé nhén
thém chiéu sau cta hinh anh va dé cai thién cac dudng vién. Cac tong
mau toi dudc phuc ché bang cach phdi tron ba mau so cap.

Ly vi du, mau muc in Cyan trd nén tdi hon néu céc thanh phan bang
nhau cla Yellow va Magenta dudc thém vao va IGc dé thanh phan cla
ching phai dudc duy tri thdp hon mau Cyan. Ty 1&é mau Magenta va
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Yellow néu dugc phdi tron véi mau Cyan cling ty 1& né sé tao ra mau den
va vi thé né lam toi phan con lai ctia mau Cyan.

Piéu nay dudc minh hoa bang mét vi du:

+B+[ +0- B

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

Mau nau dudc dua ra trong hinh minh hoa dudc thiét 1ap theo cau tric
mau 70% Cyan + 80% Magenta va 90% Yellow. Lugng mau phd lén bé
mat vat liéu Ién dén 240%. Mau Black khong dudc st dung. Tuy nhién do
cac mau dudc phéi tron véi ty 16 cao nén can bang mau rat khé dude duy

tri trong subt qua trinh in.
100%

Thém vao do, véi mot bé mat dugc phd
muc sé gia tang. Cau tric cac mau cla
mau nau dudc chi ra & hinh minh hoa
ké bén bao gdm hai mau hilu sac va
mdt thanh phan mau vo sac (mau den).  50%
Thanh phan mau vd sac dudc phdi tron
bsi 70% Cyan, 70% Magenta va 70%
cho ra mau xam (vo séc). 10% Magen-
ta va 20% Yellow con lai 1a phan mau
hiiu sac.

0%

Hén hgp cic mau hitu sac va thay thé cic mau bang mau den
Ky thuat thay thé cadc mau vo sac bang  1go0 -
mau den (UCR Under Color Removal)
12 mot su bién déi thanh phan mau hiu
sac v4i mot thanh phan mau vo sac

dudc thay bang mau den.
50%

Gia sU rang 30% cac mau dudc loai bd
tU mau nau cuta vi du trén.

Phan mau vo sac bao gdm Cyan, Ma-
genta va Yellow dudc loai bd di 30% 0%
va thay thé bdi phan mau Black 30%
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tuong Ung. Két qud 1a bé mat phi muc khong con 1a 240% nila ma chi
con 180% véi tdng mau khong ddi.

+0+ [+ =B

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

Pay la mot sy hd trg rat 1n cho thd in vi nguy cd thdm muc qua gidy dudc
giam thiéu va su can bang mau cé thé dudc duy tri d& dang hon.

Hén hgp mau vé sic
Nguodc lai v6i su phdi tron cac mau,
trong viéc phdi tron mau vo sac tat ca
céc thanh phan mau vo sac dudc thay o0, -
thé bdi mau Black. Cac tong mau vi _
thé khong con bj 1am toi bang cac mau .
b6 sung ma dudc 1am tdi bang mau .
Black. CAu tric vo séc & vi du dudi day .
chi gdbm c6 mau dd, vang va den. N6i ~ %0%
chung bé mét gidy dudc phli mot ludng
muc khong qua 100%. Ky thuat nay
cho phép cac thanh phan mau Cyan,
Magenta va Yellow dudc giam thiéu mét 0%
cach dang ké trong tit ca cac hinh anh c M Y K
va tong mau. Tién trinh in nhu thé trd
nén dang tin cay hon va viéc nhan muc
dudc cai thién dang ké.

+ |+ +IN- B

0% C 10% M 20% Y 70% K 100%
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Hén hop vé sac vdi su’ bé sung cac mau hifu sic
Viéc thém cac mau hiu sic vao I3
mot sy bién ddi thanh phan mau vé 100%
sac. Néu mat do clia muc in mau den
trung tinh khong da thi cac mau Cyan,
Magenta va Yellow dugdc thém vao
ciu tric mau vo sac mot 1an nia dé
cai thién chiéu sau cda hinh 0% anh
trung tinh (theo vi du & day la 25%)

50%

Kiéu ph6i trén nay dudc st dung rong
rai ngay nay, né da dudc cai thién dé trd
thanh mdt phuong phap co gia tri trong
thuc té va cho chéat lugng in anh tot.

+E+| |+

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

0%

In 5-6-7 mau
Kiéu in 4 mau hién dai cho phép dat dudc cac tiéu chuan chét lugng cao.
Tuy nhién, trong mot s6 bai mau ta can mét su phdi trdn nhiéu mau hon
dé dat dudc yéu cau chét ludng cao nhét.

Khodng mau phuc ché cé thé dudc ndi rong bang cach st dung cac mau
dac biét (bén canh 4 mau so cap cla tong hop trti). Thi du néu mau dd
cd dudc st dung bd sung cho 4 mau cd ban thi khodng mau do cd dudc
phuc ché cé thé dugc md rong. Néu can thiét mot vai mau dac biét ciing
dugdc in b6 sung thém.

Hinh minh hoa dudi day chi ra cac gia tri mau do dugc tU viéc in 7 mau
dudc dinh vi trong biéu d6 mau CIE.
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Hinh luc gidc nam trong pham vi dudng bién clia biéu dd mau dudc gidi
han bdi vién den cho thdy khoang mau phuc ché tii cac mau in co ban
Cyan, Magenta, Yellow (cac gia tri dudc do). Hinh 12 canh bao quanh né
cho théy cac khoang mau co thé dugc ndi rong nhu thé nao khi in thém
cac mau Red, Green va Blue.

Su nhan muc va thi tu mau in

Su nhan muc
Mot bién s6 khac anh hudng dén viéc phuc ché tong mau la tinh trang
nhan muc. N6 chi ra rdng mét 16p muc dudc chap nhan nhu thé ndo khi
in 18n mot 16p muc khac. Co su khac biét khi in mot mau lén gidy trang va
lén mot mau da in, khac biét gitia kiéu in udt chong udt va udt chong kho.

Thuat ngdl in “uét chong kho” dude dung khi in mot 16p muc dude in truc
tiép 1&n bé mat vat lieu hodc mot I8p muc khac da kho. Ngudc lai néu
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muc in dudc in chong lén mot 16p muc dudc in trude dé va con udt thi ta
dung thuat ngt “uét chong uét”. Bbi véi may in nhiéu mau thuat ngll “uét
chong uét” thudng dudc st dung.

Néu muc phu déu va tong mau nam ding vi tri (toa do) ta goi d6 1a tinh
trang nhan muc tbt.

M3c khac, néu tdng mau mong mubn khong dat dugdc thi tinh trang nhan
muc da bi sai (xao tron).

Diéu nay ciing xay ra dbi vdi tt ca cac mau muc pha khac. Hau qud 1a
khoang phuc ché mau bj thu nhd va cé nhiing sac mau khong thé tai tao
duagc.

Néu dd day 16p muc in ding thi vi tri (toa dd) cac mau Cyan, Magenta va
Yellow dudc dat ding, néu khdng thi toa do cac mau Red, Green, Blue
khong thé dat dudc do 16i trong viéc in chdng mau trong qua trinh in.
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Biéu dd mau CIE trén cho thay anh hudng clia su nhan muc kém hay th(
tu chdng mau khong ding anh hudng dén chét lugng td in. Ving tring
cho thdy khodng tong phuc ché bi thu hep lai do 16i ctia su nhan muc.

Thi ty mau in
Hinh minh hoa dudi day cho thay cac két qua clia ba 1an in chdng mau

khac nhau clia mau Cyan va Magenta do viéc thay déi thd tu chong mau
gilia chung.

O vi du dau mdt 16p muc mau Magenta dudc in trén may in mot mau 13
mau in dau tién. Sau d6 16p muc in mau Cyan dudc in chong Ién sau khi
I6p muc th( nhat da khd (kiéu in uét chéng khd). Do day 16p muc cua
hai mau déu ly tudng, su truyén muc tot va toa dd mau mong mudn dat
dudc yéu cau.

Vi du th( hai cho thay viéc in chdng mau trén may in nhiéu mau. Dau tién
mdt 16p muc Magenta dudc in trén gidy kho (uét chong khd). Sau dé 16p
muc in cyan dudc in 1&n trén I6p muc Magenta van con uét (kiéu in udt
chdng udt). Ngudc lai véi I8p muc in Magenta dudc chap nhan tét bdi giay
in, su nhan 18p muc cyan khong dat (do viéc ddi th tu in mau trong qué
trinh in chdng mau). Két qua, ta sé cé mdt mau dd cd ngd xanh. Trong thi
du thi ba, kiéu in udt chong uét ciing dugde st dung nhung thay déi thi
tu in chong mau (in chong Cyan Ién Magenta). Két qua, ta cd mau xanh
nga do .
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Khi in chdng 4 mau, thd tu mau Cyan - Magenta - Yellow - Black thdng
thudng dudc chap nhan 13 tieu chuan. Thi tu in chdng mau nay ciing 13
cd s@ dé diéu chinh do séch clia muc in trong qué trinh sdn xuat muc.

PE giam thiéu cac 16i do su nhan muc gay ra, trong mot sb trudng hop dac
biét, ban in nén dudc kiém tra ky ludng trudc khi gan 1én may. Lay vi du,
dbi véi cac viing mau tong nguyén két qua in sé tot hon khi in cac mau
nhat trudc va mau dam sau.

Dic biét, diéu nay dudc ap dung khi in chdng céc nén tram vdi nén tong
nguyén. DAu tién nén tram nén dudc in trudc Ién gidy trang rdi sau dé mdi
in nén dam hon 1&n trén né.

86 |




PO VA KIEM TRA
CAC DAC TRUNG IN

Céac loai thang kiém tra

Vi tri clia cac thang kiém tra trén td in

Nén dung thang kiém tra nao?

Céc phan td kiém tra mau muc va do day 16p muc
Cac phan td kiém tra su truyén muc

Cac phan td kiém tra su can bang xam

Cac 6 kiém tra su chong mau chinh xac

Cac 0 kiém soat su truyén tong

Céc dudng cuc manh

Cac diém tram & phan sang va phan tbi

Cac 6 kiém tra diing dé do mat do

Cac 6 kiém tra gdm céc dudng manh

Pudng cong dac trung cla su gia tang tang thu
Céc phép do su truyén muc

Do dd léch tong mau va do nga xam

Biéu d6 mau luc giac clia GAFT

D0 tuong phan mau

Do can bang xam
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PO VA KIEM TRA
CAC DAC TRUNG IN

Céac loai thang kiém tra

Viéc do céc dac tinh cla cac dac trung in khdng nhiing quan trong trong
viéc cung cap cac qui cach trong céac giai doan sdn xuét in ma con gilip
kiém soat két qua in that ding nhu td in thr. Céc thong s6 kiém tra dudc

xac dinh thong qua cac phan tl kiém tra dudc gan kém hinh anh in.

Céc dai kiém tra in.

Céc dai kiém tra in thudng c6 cac phan ti nhu bang dudi day

Thudc tinh

Mau cla muc
in va do day I6p

Phan tif kiém tra

O tong nguyén

Cach kiém tra

Quan sat, may do
mau, may do phd

Céac vung tram min hay thé

Cac 6 tang tha

muc mau, may do mat do
Su truyén tong Thang kiém tra cac budc lién tuc | Quan sat
(Lam ban in) Cac dudng cuc manh Kinh 1Up
Hat tram phan sang va phan toi | Kinh lap
Cac 6 kiém tra hinh sao Quan sat
Su truyén tong Céc 6 kiém tra hinh sao Quan sét
(In) Phan tif c6 kich thuéc bién déi | Kinh ltp

Quan sat may do

May do mat do
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Su truyén tong Cac 6 kiém tra hinh sao Quan st

(Kéo dich hay Céc vong tron ddng tam Quan sat

dap nét) Céc duong manh Quan sat hay may do

Su truyén muc Céc 0 tong nguyén in chdng 1én | Quan sat hay may do
nhau mat do

Can bang xam Céc 0 trung tinh in chong 3 mau | Quan sat, may do

mau, may do phd
mau, may do mat dé

Chdng mau chinh | Cac dau canh point chong mau, | Kinh ltp
Xac cac vong tron dong tam

Vi tri cGia cac thang kiém tra trén to in

Mdt trong nhiing diéu can can nhiac khi st dung céac thang hay dai kiém
tra in chinh 14 vi tri clia né trén td in. Theo nguyén tac chung, né phai
dudc dat tai vi tri nao ma co thé biéu thi tot nhat tinh trang cla toan
bo 1 in va sau dé né phai dudc cat hay dau di trong qué trinh thanh
pham. Trén may in offset td rdi, vi tri thuan tién nhat dé dat thang kiém
tra canh dudi clia td in, tuy nhién tai vi tri nay gidy thudng bi bién dang
nén ta nén dat cac thang kiém tra tai tdm hay ndia phia trén cua td in.
Trén may in, cudn muc in gan nhu cha lién tuc 1én ban in vi khodng hd
trén 6ng ban gan nhu khong dang ké, vi vay vi tri dat td in khdng quan
trong nhu in tJ rdi, ngudi ta cd thé dat & nhiing ndi thuan tién dé khi
thanh pham no sé bj cat di, tranh dat thang kiém tra tai nhiing vi tri ma
ban in bj duc 16 dinh vi.

Nén dung thang kiém tra nao?

Viéc dung thang kiém tra nao tuy thudc vao nhiing thudc tinh in ndo ma ta
mubn kiém tra va phudng tién kiém tra 13 gi? Néu ta khong c6 san nhiing
thiét bi kiém tra nhu may do mat do hay may do mau thi ta phai ding
nhiing thang kiém tra nao cé thé gilp ta kiém tra cc thudc tinh in bang
cach quan sét qua kinh 1Gp. Néu khdng cd méay do mau ma chi cd may
do mat dd thi phai tim cach bb tri thang do sao cho qua mat dd cac mau
ta c6 thé kiém tra dugc mau. Viéc bb tri thang kiém tra phai tuan thl cac
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qui cach chuén cla cac nha san xuat may in néu nhu trén may in doé co
cac thiét bi do kiém tra tu dong.

Cac phan ti kiém tra mau muc va dé day 16p muc

Viéc do mat do tdng nguyén 1& mot phuong thic hiéu qua dé theo di va
kiém soat dd day I6p muc. Néu chi dé kiém tra mat do tong nguyén ta co
thé chi bd tri cac 6 tong nguyén cho cac mau cling nhu céc 6 tong nguyén
tao ra do cac mau chdng Ién nhau, viéc tao ra cac 6 kiém tra tong nguyén
hét stic don gidn. Tuy nhién trong in offset, ching ta phai d6i mat véi
céc kho khan gay ra do viéc kiém soat ca ving pht muc nam theo chiéu
ngang clia ban in. Theo Iy thuyét, ta phai b tri mot thang do trai dai tu
dau nay dén dau kia theo chiéu ngang cla td in nhung trén thuc té diéu
nay khong thé thuc hién dudc vi néu chiéu cao ctia mot 6 kiém tra 1a 1
cm thi ta phai ding dén 4 cm gidy (4 mau) dé chda céac thang kiém tra
trong khi con nhiéu 6 kiém tra cac ciing can dudc in.

Tat ca céac thang kiém tra hién nay gdm cé mot s6 6 tong nguyén cho mdi
mau va ching dudc bb tri theo tiing khodng 1ap di Iap lai doc theo chiéu
dai clia thang kiém tra. Néu thang kiém tra chi dung cho mét loai may in
cu thé nao do thi chiéu dai clia thang kiém tra sé bang do rdng clia viing
phl muc. Theo quan diém kiém soat viéc cap muc, cang cé nhiéu 6 kiém
tra tong nguyén 1ap di Iap lai thi cang tbt, tuy nhién cang cd nhiéu 6 kiém
tra tdng nguyén thi cang cé it cac 6 kiém tra khac dudc dat vao td in.

Trong trudng hdp ta khong co thiét bj do, viéc kiém tra do day I6p muc
bang cach quan sat co6 thé thuc hién dudc bang cach dung cac dudng co
do day thay doi két hop véi cac soc trang manh nhu hinh dudi day.

Cac phan tu kiém tra su' truyén muc

PE kiém tra su truyén muc ta ding cac 6 mau tdng nguyén cé chiia cac
mau in chong 1&n nhau, Cyan chong 1&n Vang, Cyan chong 1én Magenta
va Magenta chdng Ién Vang. Ta c6 thé kiém tra sy truyén muc bang cach
quan séat bang mat thudng hay ding may do mat do hodc may do phd.
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Yéu cau dbi véi thang do kiém tra su truyén muc la né phai that thang, 6
chlfa hai mau in chdng I&n nhau phai nam ké bén cac 6 mau tong nguyén
clia ting mau riéng biét dé tién cho viéc quan sat. Cac gia tri do su truyén
muc doc theo chiéu rong hay chiéu ngang clia td in phai gibng nhau.

tl kiém tra su can bang xam

HAu hét cac thang kiém tra déu chlia mot hay nhiéu 6 mau xam dudc
tao thanh do su in chdng ba mau muc cd ban. Trong diéu kién Iy tudng,
cac 0 nay phai c6 mau xam trung tinh, tuy nhién vi trong qué trinh in cé
nhiéu yéu t6 bién déi 1am cho cac 16p muc in chdng 1&n nhau khong déu,
két qua 1a 6 xadm trung tinh nay nga sang mot tdng mau nao do va thong
thudng ta co thé thay bang mat thudng. DE tién cho viéc quan sat ngudi
ta thudng bb tri cac 6 kiém tra su can bang xam k& bén cac 6 c6 in mau
den véi mat do tuong Ung, ching thudng c6 gia tri mat dé la 25%, 50%
va 75%.

Cac 6 kiém tra su chdng mau chinh xac

HAu hét cac thang kiém tra in déu co cac dau kiém tra gdm nhiing dudng
r4t manh dat tai phan cubi mdi dai kiém tra. Mot s6 thang kiém tra cé
céc dau kiém tra do chinh xac khi in chong mau tai cac khoang déu nhau
doc theo thang kiém tra. T4t ca cac 6 kiém tra nay phai nam trong mot
khu vuc gi6i han trén td in vi nhiéu khi hinh anh trén td in da dudc chong
mau chinh xé4c rdi nhung céc thang kiém tra van chua chong khit 1én nhau
vi chling nam tai vi tri mép dudi t gidy hay tai ndi td in bj kéo gian (dat
gidy). Thong thudng ngudi ta bb tri bdn 6 kiém tra chong mau chinh xac
tai bbn goc clia td in vi day 13 ndi ma td in dé& bj kéo gian nhét, di nhién
|4 viéc bb tri nhu thé khdng mang lai su chinh xac hoan toan tri khi ta bd
tri cac 6 kiém tra nam lién tuc doc theo canh du va canh dudi cla td in.

Cac 6 kiém soat su truyén tong

M3c dU viéc do dién tich cac diém tram (dudc tinh toan ti cac phép do
mat d0) da dudc phd bién rong rai va la cach hiéu qua dé xac dinh va kiém
soat su gia tang tang thd nhung van cé mét sb hinh anh dudc thiét ké dé
nhay mot cach dac biét vdi su truyén tong. Mot sb6 anh kiém tra cung cap
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kém theo cac gia tri nhung cling c6 nhiing anh chl yéu diing dé xac dinh
su gia tang tang thd bang mat thudng.

Cac dudng cuc manh

Cac diem

Cac dudng cuc manh thudng dudc b tri trén cac thang kiém tra ban dudc
san xuat bdi Hiép hoi Nghién cliu phat trién cong nghiép in ctia Thuy ST
(UGRA). Ho da tao ra cac dudc cuc manh véi cac do day khac nhau dudi
dang am ban va duong ban. Cac dudng nay dudc thiét ké dé nhay cam
mot cach d3c biét véi su thay d6i clia viéc truyén tong. Néu cac dudng
cuc manh dudng ban bién mat hay khong dudc phuc ché, viéc truyén
tong anh bi gidm di, néu cac dudng am ban bi 14p, viéc truyén tong anh
tang lén.

Dang kiém tra nay rt hiiu ich @€ thiét Iap viéc truyén hinh anh chinh xac
khi phdi ban, sao chup phim va in th( bang phudng phap quang hod,
nhung né bi gidi han trong qué trinh in san ludng vi n6 chi thé hién dudc
céc gia tri thap nhat va cao nhéat trong toan bd khodng mat do. Cac qua
trinh in tht khong tao ra cac van dé nghiém trong khi st dung thang kiém
tra nay vi cac khoang mat do con lai co thé tién doan dudc. Viéc truyén
muc tU ban in xubng cao su va xubng gidy in khé co thé tién doan dudc va
yéu cau phai do nhiéu viing hon trén khoang mat dd. Cac vung tong trung
gian la cac viing dudc nhin ré nhat trong dai tong do va ching ta phai
do cac gia tri nay. Mac du cac 6 kiém tra c6 cac dudng cuc manh cling
thudng xuat hién & cac thang kiém tra in nhung chiing dugc dung chli yéu
dé kiém soat qua trinh lam ban in.

tram & phan sang va phan toi

Céac diém tram & phan sang va phan t6i thuc hién chic nang tudng tu nhu
cac dudng cuc manh va chll yéu dudc dung dé kiém tra qua trinh truyén
hinh &nh qua qué trinh quang héa Thang kiém tra ban UGRA la mét thi
du dién hinh. Chiing bao gdm cac 6 kiém tra phan sang cé gia tri tong tu
1% dén 5% va cac 6 kiém tra phan t6i co gia tri it 95% dén 99%, mbi
néc tang 1%. Cac 6 kiém tra ndy cé cling gidi han nhu cac 6 kiém tra c6
céc nét cuc manh va ciing dudc dung chl yéu dé kiém tra qué trinh l1am
phim va phdi ban, tuy nhién né cung cap cac thdng tin rat hiu ich cho bd
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phan ché ban qua viéc cung cap cac gia tri tong I8n nhat va nhd nhéat cé
thé phuc ché dugc.

Céc 6 kiém tra hinh sao (cdc 6 kiém tra vdi cac nét c6 dé day thay doi)

Cac 6 kiém tra hinh sao cla hiép hoi ky thuat in (GAFT) la mot trong
nhiing thang kiém tra dau tién dudc thiét ké dé kiém soat viéc truyén tong
va chiing dudc st dung rong rai trong nganh cong nghiép in. Thang kiém
tra bao gdm cac dudng xuat phat tif tdm mot vong tron va cé do day thay
doi tl tm ra phia ngoai (cang cach xa tam cac dudng cé do day 16n han.
Trong mét sb linh vuc cu thé, nd ciing gibng nhu 6 kiém tra cé cac dudng
cuc manh nhung dd day cla ching bién déi lién tuc va khdng manh nhu
vay, thang kiém tra hinh sao cung c&p nhiéu thong tin hon dé kiém soéat
qua trinh in.

Khi dung dé kiém tra qua trinh 1am phim hay lam ban in, né cling déng
vai tro nhu céc 6 kiém tra ¢ cac dudng cuc manh. Cac dudng & tam cla o
kiém tra cd dd manh cao nhét va ching dudng nhu xuat phat tif mot tam
diém c6 mau trang. Kich thudc clia tdm diém tang nay dudc quyét dinh
bdi lugng hinh dnh bi méat di trong quéa trinh lam ban in, trdi lai hinh &nh
bi I6n hon sé& lam cho cac dudng manh nhat & tam dinh vao nhau va tao
ra mot vong tron nhd mau den & tam, kich thudc clia vong tron mau den
nay xac dinh do gia tang cla hinh anh.

Binh thudng Anh to ra Anh bj thu nhé

Thang kiém tra hinh sao cla Gaft khi dugc phdng ta cho
thdy hinh &nh & cac trang thai: binh thudng, bi I6n 1én va bi
thu nho

Céc 6 kiém tra c6 dién tich diém tram bién ddi
Cac 0 kiém tra loai nay dudc thiét ké g€ lugng hoa do gia tang kich thudc
clia hinh anh bang cach udc lugng su thay ddi clia ca diém tram cé kich
thudc bién ddi. Mot trong nhiing loai than kiém tra nay 1a thang kiém tra
su gia tang tang thd 3 phan tong trung gian clia GAFT.
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Thang kiém tra su gia tang tang th( phén trung gian
D6 phén giai tram 120 dudng/ inch

Trén phim

Thang kiém tra su gia tang tang thd phan trung gian
D6 phéan giai tram 120 dudng/ inch

Trén td in

Trong qua trinh in, cac diém tram khi tang kich thudc sé nbi lién khoang
hd gilla cac goc canh cla cac hat tram va nbi lién cac dudng chéo goc.
Ta c6 thé thay trén hinh vé, cac 6 kiém tra dudc thiét ké theo ki€u 6 kiém
tra nao dudc danh s6 16n hon sé cé kich thudc diém tram nho hon. Vi 1&
dd, su gia tang kich thudc cla diém tram c6 thé dudc lugng hoé bang
cach xac dinh vi tri ma cac hat tram dudc ndi lién nhau. Trén hinh vé
vi du, ta thay hat tram tai cac 6 kiém tra dugc danh s6 1, 2, 5, 10 déu
da bi n6i lién nhau trong khi cac hat tram cua 6 kiém tra dudc danh sb
15 chua bj nbi lién, dua vao hinh vé ta cé thé suy ra su gia ting tang
thi la 10%.

Con sb nay dudc xem nhu xap xi su gia tang cd hoc kich thudc diém
tram ch(f khong phai su gia tang tang th( vat Iy khi do bang may do mat
d6 ( can phai luu y rang trong qué trinh do mat do do cac yéu t6 vat Iy
nhu su tan xa va hap thu clia gidy sé 1am cho may do cam nhan su hap
thu anh sang nhiéu hon so véi thuc t& va dan dén céc s6 liéu hién thi
mat do gia tang cao hon). Néu sé liéu do dudc khong tudng Ung véi su
gia tang trong thuc té thi ta phai st dung cac phan td kiém tra c6 cling
do6 phan giai tram véi hinh anh trén td in. Cac thang loai nay cé kich
thudc rat nhd va hiiu ich cho nhiing cong viéc in cé dién tich chifa trang
cho céac thang kiém tra nhd. Tuy nhién khi sii dung, trong thuc té, céac
ky thuat vién nhan thay rang rat khé xac dinh vj tri ndo trén thang kiém
tra c6 cac diém tram bi ndi lién nhau vi kich thudc cta ching qua nho.
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Céc 6 kiém tra c6 céc gia tri tang thi duoc tao bdi tram c6é d6 phan gidi cao va

tram c6 dé phan giai thip
Thuc té cho thay rang, viéc truyén tong thay ddi dang ké khi sti dung céac
do phan giai tram khac nhau trén cung mét to in. Cac hinh anh dudc in
bang tram cé do phan gidi cao cho thay c6 su gia ting tang thi cao hon
s0 vdi cac hinh &nh c6 dd phan giai thap cé cling tdng. Nhu vay hinh anh
dudc tao ra ti cac loai tram c6 do phan gidi thap sé cho céc gia tri mat do
6n dinh hon hinh anh dudc tao ra tli cac loai tram cé mat do thap, tU dac
diém nay ngudi ta da thiét ké& cac thang kiém tra trén co s tham chiéu
qua lai gitfa cac 6 kiém tra.

Néu su gia tang tang thi trong quéa trinh
in hay giia qua trinh in thi va in that
khac nhau, d6 tuong phan gitia cac 6
kiém tra c6 cac tong dudc tao ra tii tram
thd va tram min sé cho phép kiém tra su
gia tang tang thi gitia cac td in véi nhau.
Mot sb nha san xuat cung cap cac dai
kiém tra co cac 6 kiém tra vai tang thd
khac nhau dudc tao ra bdi cac dd phan
giai khac nhau. Néu qué trinh in dién ra
binh thudng thi cac 6 nay khong cé su
khac biét nhung néu su gia tang tang thd
qgua muc cho phép xay ra thi tuy theo mic
do6 ma céac 6 kiém tra sé chi ra su tudng
phan giia cac 6 tram thd va tram min, su
khac biét nay co thé dudc quan séat bang
mat thudng.

Mot trong nhiing 6 kiém tra thong dung dang nay la thang kiém ra su gia
tang tang th( clla GAFT. C6 10 mUc do khac nhau vé dién tich diém tram
c6 do phan giai cao dugc danh sb tir O dén 9. Cac 6 kiém tra nay cling
chinh 13 cac con sb dudc lam t tram c6 d6 phan giai cao nhung cé dién
tich diém tram khac nhau, bao bén ngoai cac con s6 nay la mot dai tong
d6 déu nhau dudc lam bang tram cé dd phan gidi thap. Trong qua trinh in,
tuy thudc vao su gia tiang tang thi & mdc do nao ma con sb bidu thi mic
d6 d6 sé tuong phan han so véi nén tram thd bao quanh nd, ngudi ta cé
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thé phat hién bang méat thudng. Thang kiém tra nay cé thé diing dé kiém
ta qué trinh in san lugng cling nhu qua trinh in tha.

Cac 6 kiém tra dung dé do mat do

Céc yéu t6 can nhac chinh cho cac phan tr dudc do 13 s6 ludng cac 6 tang
th( va gié tri tong clia chiing. Do khdng cé nhiéu dién tich danh cho thang
kiém tra nén ta khong can phai d4t toan bo cac gia tri tong vao thang kiém
tra ma chi can dat vao ba gia tri tong cd ban, mot sb thang kiém tra chi
gdm mdt hodc hai 6 tang thu.

Céc gia tri tong khac dugdc dung khi yéu cau c6 thém nhiéu thong tin, thi
du nhu khi so sanh td in thif va to in that. Khi chi c6 mat do téng nguyén
va mot gia tri tong khac nlia dudc do, gia tri tong d6 nén la cac tong trung
gian (40% hoac 50%) chd khong nén dung céc tong & phan tdi. Trén cac
may do kiém tra tu dong gan lién véi may in cé ché dd tu dong diéu chinh
lugng muc cung cap can phai co cac & kiém tra co gia tri tong khodng
70% dén 75%.

Céc 6 tang thu trén céc tang do thudng dudc lam véi do phan giai tram
60 dudng/ cm. Nhiéu cong viéc in chat lugng cao hién nay dudc in véi do
phan gidi cao hon, diéu nay cé nghia la su thay d6i trén hinh anh dudc in
sé 16n hon sy thay déi trén thang kiém tra.

Céc phan ti kiém tra su kéo dich va dip nét

Sy gia tang tang thu 1a yéu t6 khong thé tranh khoi trong qua trinh in va ta
phai kiém soat su gia tang d6 6 mot gidi han nhat dinh. Su gia tang tang
th(i bao gdm hai thanh phan quan trong khac nhau. Su gia tang tang thu
xay ra cht yéu @ céc ria xung quanh diém tram hodc né bi bién ddi theo
moét hudng. Su bién ddi tang th( theo mot hudng xay ra khi ¢ su kéo
dich hay ddp nét va dudc xem 16i gy ra trong qué trinh in vi nd chinh 1a
nguyén nhan gay nén su khdng 6n dinh va khong thé du bao vé cac hau
qua do no gay ra.

Céc phan tl kiém soat trudc day chi yéu ding dé theo ddi su truyén tong,
né cho biét c6 su kéo dich nhung khong cé kha nang tach su kéo dich ra
khdi su gia tang dién tich diém tram thong thudng. Cac 6 kiém tra kéo
dich va dup nét dudc diing dé chi ra su khac biét nay. Khong gibng nhu
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céc diém, cac dudng c6 hudng va vi c kéo dich va dlp nét déu 1a nhiing
hiéu Ung cé hudng nén ching cd kha nang phat hién su bién déi theo
hudng nay.

Céc 6 kiém tra hinh sao

Cac 6 kiém tra hinh sao chi ra su thay d6i dd 16n clia hinh anh thong qua
kich thudc cta vong tron trung tam, do dugc tao thanh tu cac dudng co
cac hudng khac nhau nén né ciing cé kha nang chi ra su thay déi theo
cac hudng. Néu hién tugng kéo dich xay ra, vong tron & tam sé bién thanh
hinh elip va hudng ctia dudng kinh nho hon cla hinh elip chi ra hudng
kéo dich. N&u hién tugng dlp nét xay ra thi vong tron & tam cla 6 kiém
tra hinh sao sé cé hinh s6 8 va truc ngan cla hinh nay sé chi ra huéng
ddp nét cta hinh anh. Mac du céc 6 kiém tra nay cé thé cho thay hién
tugng kéo dich hay dup nét nhung chiing khong cho phép lugng hoa miic
dd kéo dich hay dup nét.

Binh thudng

Kéo dich theo hudng in

Kéo dich 45°

Hinh trén day miéu ta cac anh hudng cla kéo dich va dip nét trén cac
thang kiém tra khac nhau

Céc 6 kiém tra gém céc vong tron dong tam
Ciing gibng nhu 6 kiém tra hinh sao, 6 kiém tra gdm cac vong tron dong
tam ciing dudc dung dé phat hién ra su ddp nét hay kéo dich va cling
c6 kha nang phan biét dudc hai hién tugng nay. O kiém tra nay gdm céc
vong tron dong tam cé cac dudng kinh khac nhau, do day cla cac vién
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dudng tron va cac khoang hd trang gitta ching bang nhau dé cé do ph
muc trén 6 kiém tra 1a 50%. Khi hién tugng kéo dich xay ra, cac cung
clia vong tron theo hudng 90°sé dam hon trong khi dlp nét lai tao ra
cac cung nhd hon.

Cac 6 kiém tra gom cac dudng manh

Céc dudng manh va nhd 1a mot trong nhiing dang thic théng dung nhat
diing dé kiém tra su kéo dich va dap nét. Nguyén Iy kiém tra nhu sau:
néu su kéo dich xay ra theo hudng nao thi cac dudng kiém tra sé c6 do
day 16n haon theo hudng dé trong khi cac dudng kiém tra theo hudng khac
van giit nguyén khong ddi. Tuy nhién céac thang kiém tra nay c6 thé phan
biét dudc su kéo dich va ddp nét ma khong phai quan sat bang kinh 1Gp
do su bién ddi rat r6 clia ching nhung lai cé nhudc diém 13 khong lugng
hoa dugc muc do bién déi.

Céc thang kiém tra gdbm cac dudng manh

Phéng to

Céc phép do kiém tra trong qua trinh in

Do dién tich diém tram

PE c6 thé do dudc dién tich diém tram ta can phai c6 mot ving tong
nguyén nam k& mét ving niia tong. Phép do dién tich diém tram dugc
thuc hién trén viing tong nguyén va vlng nlla tong va cac gia tri nay dudc
diing dé tinh dién tich diém tram. Su tinh toan dua trén gia thuyét la néu
vling tong nguyén hap thu mdt phan anh sanh chiéu tdi va ving cé tang
th( cling chi h&p thu mot phan anh sang chiéu téi tuy thudc vao dién tich
diém tram.

| 99




Chuang 4 PO VA KIEM TRA CAC DAC TRUNG IN

100 |

Lugng sang hap thu tai viing niia tong
Lugng sang hap thu tai vuing tong nguyén

Dién tich diém tram=

Néu sy hap thu anh sang ctia viing tong nguyén 1a 0,9 va ving nlia tong
la 0,45 thi dién tich diém tram sé la:

. 0.45
Dién tich diém tram= o9 " 0.50 (50%)
0 day, ta thay viing nifa tong hap thu mét nlia lugng sang chiéu téi so véi
vlung téng nguyén.

Chlng ta biét rang may do mat do do lugng sang hap thu va cam nhan vé
anh sang hay am thanh cla con ngudi khong tuyén tinh ma né chiu anh
hudng clia ham sb logarit vi thé su hap thu tudng duong véi 1- 10-D (vdi
D 13 mat do). Phudng trinh tinh dién tich diém tram trg thanh:

1- 10%
% T,=—————-100 (%)
1- 10°%
Véi: T, : Dién tich diém tram(%)
D, : mat do do dugc tai 6 tong nguyén
D, : m4t do do dugc tai 6 nua tong

Phuong trinh Murray-Davies

Phudng trinh néu trén 1& phudng trinh Murray-Davie va hau hét cac may
do mat do ngay nay déu st dung phuong trinh nay dé tinh toan dién tich
diém tram. Chlng ta can than trong khi st dung cdng thiic nay vi gia tri
tram do dugc khong phai la gia tri do trén co sd do che dién tich hinh hoc
clia cac hat tram (1a cach tinh dién tich diém tram dua trén co s tinh
toan do che dién tich ctia diém tram trong mot khu vuc rdi so sanh né véi
phan khong bi che dé suy ra ti 1& dién tich che ph). Trong thuc t&, vi ban
than gidy tan xa anh sang ngay bén trong nd nén xay ra trudng hgp mot
luong 4nh sang dang 1& phai phan xa khi dudc chiéu téi phan trang xung
quanh ctia diém tram thi lai tan xa va troi 1&n tif phan gidy nam ngay bén
dudi hat tram nén bj suy yéu di.

Ludng sang bi giil lai ngay bén dudi td in lam anh hudng dén phép do.
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—>
Viéc anh séang bj giil lai mot phan bén trong td in sé 1am lugng 4nh sang
phan xa it di va do vay lam cho gia tri mat d6 do dudc cao han, déi khi
ngudi ta goi day 1a hién tugng gia tang tang thu thi giéc.

Phuong trinh Yule-Nielsen
PE khac phuc cac khiém khuyét ctia phuong trinh Murray-Davies, Yule va
Nielsen da dua ra phuang trinh sau:

1- 10O

% T,= 1- 10w

-100 (%)

VGi: n 14 hé sb bu cho su gia tang méat do

Hé sb n phu thudc vao loai gidy va do phan giai tram. N6 cling dudc diéu
chinh tuy theo gi4 tri tang thi nhung diéu nay thudng khong thuc té. Bang
cach Iya chon gi4 tri thich hgp cho hé sb n ta cé thé diéu chinh phuong
trinh Yule-Nielsen gan véi thuc té hon.

Néu phép do dién tich diém tram chi ding cho muc dich so sanh gia tri
mat do gidia td in thl va td in that va gitia cac td in véi nhau thi viéc su
dung phuong trinh Murray-Davies hay phudng trinh Yule-Nielsen déu c6
thé chip nhan dugdc. Trong thuc t&, viéc chon Iua hé sb n cho phu hop 13
mot viéc phic tap va dé don gidn hoa viéc nay ngudi ta da lua chon né
dua trén ba loai gidy nhu bang sau

Loai giay Hé s6 n

Gidy trang phén 1,65
Gidy khong trang phén loai thudng 2,70
Giay khong trang phéan loai tot 2,60
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Su gia tang tang thi

Phép do su gia tang tang thd 1a mot phép do don gidn dua vao gia tri tram
do dudc trén phim va gid tri tram tuong tng do dudc trén td in. Lay gia tri
tram trén td in trif di gia tri tram trén phim sé co gia trj gia tang tang tha
tuang Uing vdi tung gia tri dién tich tram

Gia tri diém tram khi in - Gia tri diém tram trén phim
= Sy gia tang tang tha

D6 tuang phan in

Do tuong phan in & dd tuong phan & ving t6i, noi ma dén mot muc do
nao dé ngudi quan sat cd thé phan biét dudc cac téng dudc in 3 ving
ti. DO tudng phan in dudc tinh toan bang cach so sanh gia tri mat do do
dudc & tong 3/4 (thong thudng la 70 hodc 75%) va 6 tong nguyén theo
cong thic sau:

D,-D
% PC= ——- 100

S

Véi: D_: Mat do 6 tong nguyén (ké c& mat do gidy)
D, Mét d6 cia tong 3/4 (ké c& mat db cia gidy)
%PC: D6 tuong phan in tinh bang phan trém

Cac nghién ctiu ctia Uy ban Nghién ciiu in GCA da dé nghi rang khi in trén
gidy trang phan st dung tién trinh in offset cudn cé bd phan say, gié tri do
tuong phan in dat dudc la 25% hodac cao hon c6 nghia la tuong Ung Vi
viéc ngudi quan sat cam nhan td in tot. Vi thé tuong phan in 1& mot thude
tinh in co ich can phai do vi:

 Ngudi thg in va ngudi thd tach mau cho rang né hiu ich vi né cung
cAp mdt chi sb cla viéc phuc ché anh tai mot diém quan trong cla
dudng cong phuc ché tong

 Ngudi thd in - du cho ho c6 st dung thanh kiém tra dé tinh toan do
tuong phan hay khong —cting van hanh may in bang cach cho nhiéu
muc c6 thé dudc vao viing tong nguyén trong khi van giil cho cac 6
tram trong phan t&i khong bi bit. Hoat ddng nay cha yéu dugdc kiém
so4t bang cach diéu chinh can bang muc nudc va cé thé dugdc do va
mo ta bang do tudng phan in.




QUAN LY CHAT LUGNG SAN PHAM IN

« Ngudi dit hang in — du cho ho cé nhan thic rang ho dang ding
phuong phap nhin dé udc lugng dd tudng phan in — St dung do tuong
phan in dé quyét dinh chét lugng in. Td in véi do tuong phan in cao
thi thudng nhin bat mat hon vi cac ving t6i dam da va co chiéu sau
trong khi cac vling trung gian va vling tong 3/4 van thé hién dd vai tro
clia n6 tao cho hinh anh c6 cdm giac 3 chiéu “ thoat “ ra khoi td gidy.

Trai lai td in c6 dd tuong phan thap thudng dudc mo ta 1& mi md hay bj
phai mau

S ligu vé d6 tuong phan in tu ban than né cung cap mot thong tin rd rang
vé tién trinh in nhu :

e (1) Mat do cta I6p muc.
* (2) Su gia tang tang th( trong vung tong 3/4
* (3) Kha ning gia tdng d6 day I6p muc trong khi van khong lam
tang céac gia tri tang th( & cac vung tong trung gian.Lay thi du, néu
do tuong phan in tang c6 nghia la mat dé tong nguyén tang nhung
khong lam tang mat d6 cua vung tong 3/4. Trai lai viéc do tuong
phan in gidm c6 nghia la mat do tong nguyén tang nhung cac 0 trung
gian & tong 3/4 bi bit, lam hinh dnh dudc phuc ché khdng cé chiéu
sau va 1am gidm do tuong phan thay dudc gidia cac ving tong nguyén
va tong 3/4.
Luu y rang do tuong phan in khdng md t& mot mdi quan hé tuyét dbi véi
tat ca cac hinh anh. Thay vao d6 do tuong phan in cho thay phia trong
mat 18 in t6t trén cd s kinh nghiém phuc ché. Thi du, mét hinh dnh cé
d6 tudng phan cao hay thap (thi du mét con gau bac cuc ding trén tuyét)
sé van xuat hién véi do tuong phan tbi thiéu bat ké dén do tuong phan in
la bao nhiéu.

Do tudng phan in hay dd tudng phan phan t6i clia td in 1a mot thudc tinh
quan trong dé danh gia chat lugng in vi nd nhay vdi hau hét cac thay doi
trong qua trinh in. P tudng phan in cling thudng dudc do dé danh gia:

 Ap luc giita cao su va td in

Sy lam &m va céc phu gia lam dm

e Muc in

* Dudng cong tudng phan in dac trung
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D tuong phan in tuong déi %
50

40+

30+

204

101

0
T T T T
0.0 0.5 1.0 1.5 2.0 2.5

Mat do téng nguyén (Ds)
] bt=000 Dt=0.87 N Dt=2.50 Il
[ ] ps=0.00 Ds=1.50 [l ps=2.50 Il

D0 tuong phan = 0% DO tuong phan = 42% DO tuong phan = 0%

Kéo dich va dup nét

Phuodng trinh ding dé tinh dién tich diém tram qua phép do mat do tang
th( cta hinh anh cé thé 4p dung cho bat ky loai tang thi ndo. Néu do
vling ph0 muc dudc tao bdi cac dudng tang thi ta cé thé dinhlugng su
kéo dich hay dup nét. D& cé thé thuc hién phép do kiém tra ta co thé bb
tri hai 6 tang tht 50% nam ké nhau, mot & c6 goc tram 0° va mot 6 co
goc xoay tram 90°,

Trong qué trinh in ta tién hanh do do phd muc cla tiing 6 va trii ching
cho nhau. Do khéc biét chinh 1a su gia tang tang thi co thé gdp phan 1am
hinh anh bi kéo dich hay dup nét. Kiéu do va tinh nay thudng khong cé
s&n trén cac may do mat do tu ddong ma phai thuc hién thd cong.

Pudng cong dac trung cua su gia tang tang tha
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Viéc do dién tich diém tram dudc thuc hién trén cac thang kiém tra
thudng chi dudc thuc hién qua mdt hodc hai 6 tang thd ¢ san trén thang,
nhung dé do va tinh toan su gia tang tang thd can phai c6 mot thang kiém
tra c6 d0 cac tong duadc in kém theo hinh anh. Thang kiém tra ban UGRA
la thang thich hop nhat cho cdng viéc nay. Dién tich diém tram phai dudc
do trén tiing nac thang kiém tra. D& hd trg cho qua trinh tinh toan, cac
gia trj do nay dudc danh dau trén truc toa do biéu thi mbi quan hé gita
dién tich diém tram trén phim va dién tich diém tram trén td in, dudng
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noi lién gilia cac gia tri dudc danh dau trén dd thj dudc goi la dudng cong
dac trung cla su gia tang tang thu.

Pudng cong dac trung cla sy gia ting tang thd khi in v6i ban dudng

(%) 100
90

~
80 /
o e
60 e
50 //

40
/

30

20 .

w0l

0

0 10 20 30 40 50 60 70 80 90 100 (%)
Pudng thang goc 45° biéu dién mdi quan hé tuyén tinh (Iy tudng) gida
phim va td in. Do vay su gia tang tang thi con dudc xem la do léch cla
dudng dic trung so véi dudng thang géc 45°. Ngoai ra con cd mdt cach
khac dé biéu dién mbi quan hé nay la danh dau gia tri tram do dugc tu
céc nac cla kiém tra trén t3 in tuong Ung véi cac gia tri tram trén phim.
Pudng cong dac trung clia su gia tang tang thi khi in véi ban duong

30
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Cac phép do su truyén muc

Céc phép do su truyén muc dung dé dinh ludgng su truyén mot Idp muc
nay Ién trén moét I6p muc da dugc in trudc do6. Day cing chinh la mot
trong nhiing phép do don gian c6 thé thuc hién bang may do mat do. Co
nhiéu cong thic ding dé tinh sy truyén muc nhung cong thic dudi day
la thong dung nhaét.

R D...-D
Do truyén muc % = %

2

VGi: D, , : mat db cua hai I6p muc in chong 1én nhau
D, : mét d¢ cda Idp myc in dau tién
D, : mat dé cua Idp muc in thi hai.

Po mat @ dé tinh toan su truyén muc

D1+2 = 160
D, =0.45 D, =1.30

,__ |

T4t c& cac mat do dudc do bang kinh loc danh cho mau in sau ciing. O
hinh vé trén, su truyén muc dudc tinh nhu sau:

- 1.60 - 0.45
D6 truyén muc % = — 100 = 88
1.30
Do truyén muc hiém khi dat dudc 100% ma thudng nam trong khodng
70% dén 90%. DO truyén muc cang cao thi su truyén muc cang tot.

PE tinh dd truyén muc khi in ba mau ta cé cong thic sau:

D

D1+2+3 )

D

3

Do truyén muc % = L2

V6i: D, ., ,: mat dé cda ba I6p myc in chong I1én nhau
D,.,: matdo cda 2 I6p myc in dau tién
D, : mat dé cua I6p muc in thi ba.
T4t cd cdc mat do dudc do bang kinh loc danh cho mau in
sau cung (mau thu ba)

Phudng trinh nay khong cung cap mot phép do chinh xac cho su truyén
muc trong thuc té vi né dudc gid dinh rang c6 ap dung nhiing qui dinh
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bd sung. Qui dinh nay cho rang mat dd clia cdc mau muc in phdi tron
véi nhau dudc do qua mot kinh loc bang véi tdng mat do clia cac muc in
thanh phan dugdc do qua cac kinr,] |Q(,3 danh cho riéng né. Trong thuc te,
qui dinh nay khdng dung vi cac yeu to sau:

» 06 sy khéc biét gitla viéc truyén muc 1én bé mat gidy chua in va bé

mat giay da in

 Muc in khong trong sudt hoan toan

e (CO su phan xa va tan xa anh sang bén trong td in

e Su phan xa phé clia cac may do mat do

Do do Iéch tong mau va do nga xam

Viéc tinh toan dd Iéch tdng mau va do nga xam la chlc nang thong thudng
c6 s&n trong cac may do mat dd hién nay.

Ca dd léch tong mau va do nga xam déu lién hé dén mau cla muc in, vi
ching ta khong thé do mau truc tiép bang may do mat dd nén ching ta
c6 thé do gian tiép théng qua céc thong sb khac. Cac phép do do Iéch
tdng mau va do ngd xam rat hiu dung khi ching ta so sanh dd 6n dinh vé
mat tdng mau clia cac hop muc trong cling mét 16 hang hay kiém tra tinh
trang nhiém ban cdia cac muc in dang st dung.

Theo Iy thuyét, muc in nén hap thu 1/3 dai quang phé anh sang va phan
xa 2/3 dai quang phé con lai. May do mat d6 co thé do su hép thu cac
mau Red, Green, Blue clia cac mau co ban Cyan, Magienta va vang thong
qua tat ca céc kinh loc. Néu d3c tinh phd ctia muc in va kinh loc dat dén
do Iy tudng nhu Iy thuyét thi dd thi phan xa phé clia ba mau muc in co
ban cé dang nhu hinh dudi day.

“+ R G B R G B R G B

Cyan Magenta Yellow
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Vi muc in va kinh loc Iy tudng khdng ton tai trén thuc té nén ching ludn
c6 su chénh 1&ch so vdi hinh vé trén. Ta c6 thé lugng hoa dudc dd Iéch
tong mau va do nga xadm bang cach do nhiing hap thu phd khdng mong
dgi cliia cac mau (mat do).

Dé léch tong
PE do do 1&ch tong mau, mau trén td in phai dudc do qua ca ba kinh loc
va ap dung cong thdc sau:

D :
A 1A A o/ _ med min_
D0 léch téng % == o 100

max min

Véi: D_ : gid tri mat db thdp nhat

D, .. : &ia tri mat do trung binh
D_. :gia tri mat do cao nhat
Hinh vé dudi day mo ta cac phép do dudc tién hanh ti mau do 1& mau
Magienta
14+ R G B G B
i B
10l
08l
06l
04l
0.2 4+
0.0 L I-'
Ideal magenta Hue error Greyness
TU vi du nay, do léch tong clia mau Magienta la:
0,66 - 0.20
Do léch tong % =—— 100 = 42%
1.30-0.20

Do 1&ch tong mau 13 42% nhung chiing ta ciing can phai can nhac khuynh
hudng léch tdng mau. Hudng 1&ch tong mau dudc quyét dinh bdi kinh loc
cho mat dd thap nhét, trong trudng hop nay hudng I&ch téng chinh la mau
Red. Néu mot may do mat do dudc 1ap trinh dé tinh do 1&ch téng, nd sé
hién thi do léch tdng cling vai hudng 1&ch tdng, néu ching ta do do léch
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tong clia cac viing dudc in chdng (Red, Green va Blue) tif hai mau muc
in co ban thi gia tri dd léch thu dudc rat cao. Gia tri ly tudng trong trudng
hgp nay la 100%, nhung tham chi néu su truyén muc dudc cho 1a hoan
hao thi gia tri Iy tudng nay cling sé khong dat dudc do nhiing ly do ké trén.
D6 nga xam
TU céc gia tri do dé tinh do 1&ch tong ta c6 thé ding dé tinh dd nga xam.
Chlng ta thy rang dd 1&ch tdng cé lién quan dén su khac biét gitia gia
tri mat do thap nhat va gia tri mat do trung binh. Néu cac loai muc cé do
léch tong mau bang khong thi ciing chua thé xem cac loai muc dé 1a ly
tudng. Néu mat dd do dudc qua cac kinh loc déu cho thay co su hap thu,
nghia 13 c6 tdn tai mot lugng mau xam nhéat dinh trong muc in va mat do
thu dudc qua kinh loc. M4t do thap nhat do dudc qua kinh loc quyét dinh
dén do nga xam cla mdt mau. Ta c6 cdng thic tinh d6 nga xam nhu sau:

D_
B léch tong % =—""-100

max

SU dung vi du nhu hinh trén ta c6 d6 nga xam la:

A 0.20
D6 léch tbng % =——-100 = 15
1.30

Bi€u d6 mau luc giac ciia GAFT

Thong thudng ching ta sé sé s dung cac gia tri d l1éch tdng mau va do
nga xam dé so sanh céc loai muc in. Nhung chiing ta cling c6 thé st dung
céac phép do tUi bidu do ciu tric mau dé so sanh khoang phuc ché mau
clia hai td in hay gifa t in thif va td in that. Biéu dd nay cing cé nhiéu
diém gibng nhu biéu db mau CIELAB, né c6 dang hinh luc gi4c va cho
phép biéu dién su khac biét vé do bao hoa mau va do léch tong mau. Ta
can phai cé mét to gidy mau dé vé bidu dd luc gidc va qua trinh vé tuong
dbi don gian va cling khong can thiét phai tinh toan g ca. N6 dudc xem
|2 biéu db hiu ich nhét.

D& danh diu I18n bidu dd nay, ching ta can phai cé céc gia trj do mat do
qua céc kinh loc Red, Green va Blue clia cdc mau can danh dau. Lay vi
du mau Magienta cla céac vi du trudc, cac gia tri mat dé clia nd dugc do
qua cac kinh loc la: Red= 0,20; Green=1,30 va Blue= 0,66. Diém xubt
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phét cla tat cd cadc mau ludn 1a tam cla hinh luc gidc dai dién cho giatri
tl trang dén den. DAu tién st dung mat do clia kinh loc Red, ta di chuyén
ra phia ngoai, hudng dén phia ddi dién cta Red & Cyan dén mot gia tri
mat dd 13 0,20. Tai diém nay, ta di chuyén vé phia dbi dién clia mau
Green la mau Magienta mét khoang tuong Ung vdi gia tri mat do cla kinh
loc Green 1a 1,30, tU day ta lai tiép tuc di chuyén hudng vé phia dbi dién
clia mau Blue la vang mot khoang tuongling véi gia tri mat d6 cda kinh
loc Blue la 0,66. Day la diém ma ta danh dau cho mau muc in Magienta.
Mau Ii tudng l1a mau dudc danh dau ding ngay trén truc ctia nd trén hinh
luc giac. Khoang céach clia diém dudc danh dau so véi tdm cla hinh luc
gi4c cho biét d6 bao hoa mau.

V& khoang phuc ché mau trén biéu dd luc giac cla Gaft

Green
1.5

Increasing
saturation

Cyan Yellow

AN

Red = Q.2

Blue | Red

(9]
@
@
S
=
\4&
A\

Magenta ink
Magenta hue error = 42%

Cling can phai luu y rang vi tri tuong d6i ctia cac mau trén biéu dd mau
luc giac khong tuong ting vai do khac biét mau dudc cdm nhan bang thi
giac. DU sao di nita biéu dd luc giac nay ciing cho phép diing cac may do
mat do dé do khoang khdng gian mau phuc ché khi khdng cé céc thiét bi
do mau mac tién.
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Diing biéu d6 mau luc giac dé xac dinh khoang mau phuc ché khi in trén
giay trang phan va gidy in béo.

Green
1.5

Cyanfi’\:’ i \\:,}Yellow

Newsprint

« Coalod

Blue © "4 Red

Magenta

D6 tuong phan mau

Do tuong phan mau la thudc tinh clia cadc mau muc cd ban. N6 dudc tinh
thong qua cac phép do mat do. Cong thic nay cling c6 thé ding dé so
sanh cac dic tinh tudng dbi clia cac mau muc in hay 1a cd sd dé quyét
dinh do day 16p muc toi uu ctia mot loai muc.

Trong hau hét cac quéa trinh in mau, ching ta déu cb gang in sao cho
khoang phuc ché mau cao nhat trong kha ning cho phép cla gidy in va
muc in. Diéu nay c6 thé dudc thuc hién mét phan qua viéc in cac mau
véi d6 bao hod mau cao nhat. O mat do thip, ta co thé quan sat do bao
hoa mau bj gidm di do ta c6 thé nhin thdy dudc nén gidy phia dudi I16p
muc va khi d6 day I6p muc tang Ién thi d0 bao hoa mau ciing tang Ién,
nhung khong phai tang lién tuc. Dén mot mic dd nao do, viéc hap thu
mau khong mong mudn sé 1am gidm do bdo hoa mau va lam cho mau toi
hon. Diéu nay ding cho mau Cyan va mau Magienta nhung anh hudng it
dén mau vang vi hap thu mau khong mong mubn clia mau nay thap. Cong
thic tinh d6 tuong phan mau nhu sau:
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bo tuong phan mau (%) = [(10-D_,) - (10-D_)1. 100

Véi : D : gid tri mat db thdp nhat
D__ : gid tri mat do cao nhat.

Cong thic nay tudng tu nhu cong thic tinh d6 nga xam, phép do do tuong
phan mau cling bj anh hudng bdi tinh 1am gidm do bdo hoa mau clia nén
gidy. Néu cong thic tinh dudc ap dung cho mau in cé dd day I16p muc
tang thi r6 rang do tudng phan mauciing tang (c6 thé quan sat dudc). Do
tudng phan mau nhd khi do day I6p muc thap va tang khi dd day 16p muc
tang nhung chi tang dén mot dinh diém nao dé thi bat dau giam xubng.

Su thay d6i do tuong phan mau Ung vdi su thay ddi do day 16p muc.

D0 bao hoa mau %

100
90 L Yellow
80 +
60 | /_\
Magenta
50

04 06 08 10 12 14 16 18 20
Mat d6 tong nguyén

Po can bang xam

O can bang xam trong thang kiém tra 1a mot 6 cho phép kiém tra bang mat
thudng nhung ciing cung cap thém nhiéu thdng tin hiiu ich cho qua trinh
kiém soat vdi cac phép do dudc thuc hién véi mot may do mat do. Gia su
rang may do mat do co thé do véi tit ca cac kinh loc cling mét lic. Néu
cac & kiém tra can bang xam c6 mau xam trung tinh thi may do mat do
sé nhan dudc cac gia tri do tif ba kinh loc déu nhau. Mot su chuyén dich
trong quéa trinh cdp muc hay su gia tang tang th( & bat ky mau nao ciing
déu tao ra céac két qua thay dudc va do dudc trén cac 6 can bang xam.
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Gid sl t3 in ra khong dat dudc su can bang hoan hao trén 6 kiém tra can
bang xam va mat do do dudc qua cac kinh loc sé khong bang nhau, trong
trudng hop nay ta cé thé do 6 can bang xdm ctia mau do va xac 1ap nd
bang 0, khi d6 cac sb do trén céc 3 in ra sé phan anh rd nét hon do léch
can bang xam. Phép do nhu thé rat hitu ich vi né cho thay anh hudng clia
su truyén muc, su gia tang tang thi va viéc cap muc trén may. Tuy nhién
viéc st dung cac gia tri do dudc dé chinh stia sé khdng chinh xac nhu
chiing ta thay trong hinh vé dudi day.

Tang do day I6p muc Magenta

0.10
0.07
0.05 - 0.04
0.00
Cyan Magenta Yellow
0.10 Tang do day I6p muc Yellow
0.06
0.05
0.00
Cyan Magenta Yellow

010, (08 rangdé day I6p muc Cyan

0.05
0.01
0.00 I
Cyan Magenta Yellow

Céc phép do su khac biét mat dd dudc tién hanh trén cac 6 can bang xam
dang méat 6n dinh vi su bién déi trong viéc cap muc nay cé thé lién quan
dén cac muc khac.

Chulng ta c6 thé thay rang ca hai mau muc in mau Cyan va Magienta déu
h&p thu anh sang clia hai mau ma dang Iy ra nd khong nén hap thu, mot
su thay ddi trong viéc cap muc clla mot mau sé tao ra sy thay doi mat
do trén mau khac. Day 1a mot su thay dbi thuc t& ma ching ta co thé
quan sat bang mat thudng, nhung viéc quyét dinh chinh slia c6 mot chut
khd khan va cach giai quyét tot nhat van 1a diéu chinh viéc cap muc trén
nhiing mau nao dang tao ra 16i nhiéu nhét.
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CAC LOAI THANG
KIEM TRA PO CHINH XAC

Céc thang kiém tra dudc dung dé kiém tra va kiém soat qua trinh tao ban
in va qua trinh in. Chuong nay dua ra cach chon Iua céc thang kiém tra
thich hop theo cac tiéu chuén can chinh quy dinh trong tling trudng hap
cu thé.

Trong phan nay chiing ta sé tim hiéu vé mot sb loai thang do va kiém tra
duing trong ché ban va in, tif 6 nam dudc cong dung va nguyén tac chung
clia cac loai thang kiém soat va trén cd sd dd, ngudi doc co thé doc va
hiéu céc loai thang kiém soat khac.

Thang kiém tra FOGRA - PMS |

Thang kiém tra nay gdm c6 cac phan sau:

e Cac phan S, M va | clia thang kiém soat FOGRA - PMS |, déu c6 do
phan giai tram tuong duong nhau 60I/cm.

* Phan T : viing tram 80%, la nhiing hat tram tron c6 dudng kinh 85
um (0,085 mm).

e PhanV: 6 tdng nguyén.

« Phan M : |4 nhiing hat tram dudng, tron, c6 dudng kinh 120 um va
c6 dién tich diém tram 1a 39%.
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e Phan S : la nhiing hat tram duong,
tron, c6 dudng kinh 50 um va cé
dién tich diém tram 1a 7%.

« Phan D/D bao gdm nhiing dudng
cé6 mat do 48 dudng/cm 3 goc
0°va 90° va mot ving hep nam
g gilta c6 cac duong nghiéng mot
gbc 45°. Nhiing dudng nay cé bé
rong 130 um va nhiing dudng am
thi c6 bé rong 80 um, c6 dién tich tram 13 62%. Céc 6 nay gitp ta co
thé phat hién dugdc nhiing viing tram bi dlp nét hay bi kéo dich bang
mat thudng hay bang may do mat do. Néu mat do chénh I&ch gitta
cac 6 nay nhoé hon 0,05 thi cac td in ra 1a chap nhan dudc.

« O kiém tra hinh sao K : 13 nhiing dudng am hoac dudng rat manh
¢ d6 rong ti 4 - 40 um. O kiém tra nay dudc diing dé kiém tra viéc
phoi ban bang méat thusng.

- Bén phai : thang kiém tra FOGRA-PMS I/N
- Bén tréi : thang kiém tra FOGRA-PMS | (kich thudc that)

Thang kiém tra ban UGRA 1982

Thang kiém tra tiéu chudn nay dudc phat trién dé kiém soat quéa trinh tao
phim va ban in offset bang phudng phap CtF, né con cé thé dudc dung dé
danh gia dudng dac tuyén in trong in thl va in that. Trong trudng hdp dbi
vdi qué trinh tao ban am, thang kiém tra ban ctia UGRA 1982 dung thich
hdp hon so vdi thang kiém tra FOGRA PMS I/N do cé4c néc tong lién tuc.
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Thang kiém tra ban UGRA 1982 gdm cé 5 nhém 6 kiém tra:

e Ving cé tong lién tuc: gdm 13 néc tong lién tuc cd kich thudc (4x5)
mm. Dudi day 13 phan kiém tra cac 6 cé tong lién tuc (dudc phong
dai 3 lan)

Pay 13 phan viing ding dé kiém soat thdi gian va cudng do chiéu
sang cla deén phdi khi chup phim. Céc gia tri mat do dudc ghi chu
phia trén cla céc 8, céc gia tri nay ciing dudc dung dé kiém tra mat
d6 clia phim bang may do mat do. M6i quan hé gitta thdi gian chiéu
sang (thdi gian phaoi ban) va céc 0 tong lién tuc nhu sau:

S6 6 bi méat trén 1 2 3 4 5 6 7
thang

Thdi gian chiéusang | 1.4 2.0 (2.8 |40 56 |80 |11.2

Thdi gian va cudng dd chiéu sang chinh xac khé co thé chi xac dinh
thong qua vung tong lién tuc nay. Khi xac dinh can xac dinh thdi gian
va cudng do cho mot loai ban mdi, nén tién hanh nhiéu 1an va phai
két hop kiém tra viing c6 nhiing dudng cong manh dé cé thé dat do
chinh xé4c cao. Dbi véi nhiing loai ban trang sén thong dung hién nay,
c6 thé tham khao gia tri sau:

- Ban nhom diazo trang san duong ban: mat khoang tu 6 thd 4
dén 6 thit 6
- Ban nhom diazo trang s&n am ban: mat khoang tii 6 thi 5 dén
0thd 7
* Ving cé nhiing dudng cong rat manh: dudc chia thanh phan am va
duong, c6 dudng kinh 4,5 mm, chuyén déi mat do lién tuc ti 7 - 10
um. Su tang dan cac 6 nay tuong tu véi hé thdng cud FOGRA PMS.
Ty 1é giita d6 rong dudng va khoang trang la 1 : 9. Dudi day la phan
kiém tra gdm cac dudng manh tuong thich véi FOGRAPMS (phéng
dai 3 14n).
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Xac dinh thdi gian phdi t6i uu cta phim / ban in:

- Tién hanh phdi vdi cac khodng thdi gian nhu sau: 20s — 40s —
80s — 160s — 320s. (Cudng dd dén phoi, khodng cach deén dén
ban in, loai ban, ndng do thudc hién, thdi gian hién... khong
thay d6i)

- Xéc dinh thdi gian phdi nao ma phan am va phan dudng clia
nhiing dudng manh dong thdi bi mat tai ciing mét gia tri clia do
day nét.

Tuy tUng loai phim va ban in sé cé cac muc thoi gian phoi tuong Ung,
db6i véi cac loai ban thong dung (ca ban am va duong) thi day bj méat
khoang 8 6 4m va 6 6m. Nhu da néi & trén, can phai két hop ca ving
nay va vling tong lién tuc & trén dé xac dinh thdi gian phai chinh xac,
mUc thdi gian phdi tdi uu 1a muc thda man ca hai diéu kién trén.

Vlng tang th( tram: c6 do phan giai 60lpcm (150Ipi) bao gdm 10 6
c6 kich thudc (5 x 5) mm c6 tan thi 1an lugt dudc ghi ch trén thang.
Céc 6 nay dung hé thdng tram elip ciia FOGRA va c6 gbc xoay tram 13
45°. Dudi day la phan kiém tra gdm cac 6 tong dudc tao bdi cac hat
tram hinh elip, c6 do phan giai tram Ipi 14 150Ipi (phéng dai 3 1an).

Vlng tang thd tram nay ding dé danh gia viéc tai tao tang thi cl
phim/ban in, két hgp viéc do dat tang thi tram phuc ché dudc trong
thuc té, ching ta cd thé xay dung dudc dudng cong tang thi cho
thiét bi ghi phim &p dung trong viéc canh chinh thiét bi, dong thdi
cling c6 thé hd trg kiém soat cac yéu t6 anh hudng dén qua trinh 1am
ban in khi phoi va hién ban.
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Gi4 tri khuyén cdo theo Media Print Standard 2006.

Gia trj tAng thy | Khoang gia tang tang thf cho phép

trén phim/file A:13% | B:16% | C:19% | D:22% | E:25%
0,0 0,0 0,0 0,0 0,0

0 0,0
5 2,0 3,0 3,9 4,8 57 6,7
10 4,0 5,6 7,3 8,9 10,6 12,3
15 59 8,1 10,3 12,5 14,7 17,0
20 7,6 10,2 12,8 15,5 18,1 20,8
25 9,3 12,1 15,0 179 20,8 238
30 10,7 13,7 16,7 19,8 22,8 259
35 12,0 15,0 18,1 21,1 24,2 | 27,3
40 13,0 16,0 19,0 22,0 |250 28,0
45 13,8 16,7 19,6 1224 |252 28,0
50 14,3 17,0 19,6 1223 |249 275
55 14,6 17,0 19,4 21,7 |24, 26,4
60 14,5 16,6 18,7 20,8 |22,8 24,8
65 14,1 15,9 17,7 19,4 | 21,1 22,7
70 13,4 14,9 16,,3 17,6 19,0 20,3
75 12,3 13,4 14,5 15,5 16,5 17,5
80 10,7 11,5 12,3 13,0 13,7 14,4
85 8,7 9,3 9,8 10,2 10,7 11,0
90 6,3 6,6 6,9 7,1 7,3 7,5
95 3,4 3,5 3,6 3,7 3,8 3,8
100 0,0 0,0 0,0 0,0 0,0 0,0
PT1va2 Jomy  [JK mcvy MK

PT3 oMy [JK mcvwY MK

PT4va5 Ocmy [OK Hmcvy MK

PT: Paper type: Loai gidy (c6 5 loai theo ISO 12647)
[1Ban am M B3n duong
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e Viung kiém tra dlp nét va kéo léch: gdbm 4 6 cé kich thudc (5x5) mm.
S0 dung céc thiét bi do tang thu, ing vdi diéu kién phoi da an dinhh
trudc do, ghi nhan lai gia tri tang thd tram tai tao dudc trong thuc té,
lan lugt nhap cac gia tri nay vao phan Calibration trong RIP

Hinh bén 1& cac 6 kiém tra kéo dich va dup
nét (phéng dai 3 Ian). Vung nay c6 tan sb
tram 1a 48lpcm, dién tich phd la 60%, d6
day nét 1a 124m, dd hd trang 84m. Ung dung
clia mdi o:

- O D: day 13 6 cuc ky nhay cdm vdi 16i kéo dich va dip nét, cac
dudng line sap xép tao thanh hinh vudng sé bién dang khi cé 16i
xay ra. Huéng bién dang chinh la hudng bi kéo dich.

- Cac 6 0%90%45° : st dung khi kiém soat su chinh xac cd khi
clia may in mdi hodc khi thay cac 6ng bang cach in cac bai
test mau. S0 dung thiét bi do mat do dé do do tudng phan in
tai nhiing 6 nay so sanh v4i gia tri tiéu chuén, ching ta cé thé
canh chinh chinh xac thiét bi.

 Cac 0 kiém tra vliing sang: duing cho c& ban in &m Ian ban in duong,
bao gdm 12 & cé kich thudc (5 x 5) mm va c6 téng tif 0,5% - 5%.
Bén dudi 1a cac 6 kiém tra ving sang cd dd phan giai tram Ipi 13
150Ipi (phéng dai 3 1an).

Vlng nay c6 tan s6 tram 1& 60lpcm, hinh dang tram chuén cla Fogra,
gdc xoay tram 13 45° . Vling nay cho phép dang gia kha nang tai tao tang
th( § muc cao nhat va thap nhét, ban chét clia viing nay cling giong nhu
vling c6 cac nét manh, né gdp phan danh gia dd tbi uu cla céac yéu t6 anh
hudng dén qua trinh 1am ban in




Thang kiém tra ban GAFT

QUAN LY CHAT LUGNG SAN PHAM IN

Vi tri Y nghia

Thong tin RIP: Ghi nhan cac thong tin vé RIP: thiét
bi ghi, mUc d0 bién dich cla Postscrip, kich thudc,
hudng ghi anh, d6 phan giai tram, hinh dang tram,
goc xoay tram...

1-pixel 2-—pixels 3-pixels 4—pixels

847y  1693u  2540p 3387

Ving c6 nét manh: La nhiing dudng rat manh am
ban va dudng ban xép theo chiéu ngang va chiéu
doc. Diing dé kiém tra d6 phan gidi va do chinh xéac
clia thiét bi bi ghi, xac dinh nhiing chi tiét nhd nhéat
ma thiét bj c6 thé phuc ché, hé trg kiém soat thdi
gian phdi ban (nhiing dudng rat manh nay rat nhay
cam vdi thdi gian phoi, tly theo ban sl dung la am
ban hay dudng ban, néu thdi gian phdi qué lau thi
cac dudng manh nay sé to ra hoac nhd lai).

1-pixel 3—pixels

La cac 6 dang ban cd cé cac diém cé kich thudc tu
1-4 pixel. O 1 pixel, dugc tao ti cac diém anh 1
pixel den va 1 pixel trdng, cac 6 2, 3 & 4 pixel ciing
tuong tu. Cac 6 nay ding dé kiém tra kha nang tai
tao chi tiét cla thiét bi trén phim véi do phan gidi
xuat cho trudc, hinh dang va kich thudc cac 6 dudc
tai tao phai that dong déu nhau.
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La cac hinh ban nguyét nlta am, nilia dudng tuong
Ung ti 1 — 4 pixel. Day la vung khé tai tao chinh
xac tuyét dbi d6i vai cac thiét bi ghi. N6 ciing ding
dé kiém tra khd nang tai tao chi tiét cia hé théng
ghi @ nhiing chi tiét nhd nhat nhung trén ca 2 chiéu
doc va ngang.0 1pixel la 6 rat nhay cdm vdi bat ct
nhiing thay d8i dU 1& nho nhét trong qué trinh ghi.

star

solid

O hinh sao: La mot day cac hinh tam giéc riéng biét
vdi goc ma 5° va khoang céch gitta chldng Iéch nhau
59, dinh cla céac tam giac hoi tu ¢ tdm cla 6 tao
thanh hinh sao (Star). Hé théng ghi cé d6 phan giai
cang cao thi vling trang nhin tif tdm ra cac hudng
cang sac nét.

Luu y: Néu tam diém cac 6 hinh sao khong tron 13
do c6 su thay d6i cudng do dau ghi trén chiéu doc
va chiéu ngang (mot sb thiét bj do phan giai theo
chiéu ngang cao hon chiéu doc tao thanh hinh elip
c6 truc dai theo chiéu doc)

Hinh & tdm to ra bdo hiéu gia tang tang thi qué cao
Hinh @ tdm thanh hinh s6 8: dUp nét.

Bén dudi 6 hinh sao la 6 tong nguyén (Solid) dung
dé do mat do két hgp vai do che pht muc 6 100%.

50/150

50/200

Hai 6 50/150 va 50/200 c ciing tang thd 1a 50%
nhung @6 phan gii tram & hai 6 khac nhau, Ian lugt
la 150Ipi va 200Ipi. Cac 6 nay dudc diing dé danh
gia gia tri gia tang tang thd cla hé théng ghi khi
dung tan sb tram cao nhat.

S5 1 2 3 4 5

995 99 98 97 96 95

Ving thé hién dién tich diém tram va tang th( tram
nhd nhat ma thiét bi ghi tai hién dugdc. Viing nay
cling h6 trg kiém soat ca yéu tb anh hudng dén qua
trinh lam ban in
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Thang kiém tra hién ban & vling sang va viing ti,
dudc chia ra 1am 2 phan, phan nam dudi dudc RIP
c6 ap dung ché dd b trir dudng cong tang thd bang
chiic nang calibration cé san ctia RIP, thang nam
trén dugc RIP nhung khong ap dung ché do bu tru.
Néu 2 thang nay sau khi do dat c6 tang thd nhu
nhau nghia la khong cé sy bu tri nao dudc ling
dung trén RIP

Thang kiém tra CTP - Tool ciia Heidelberg

Céc dai kiém tra nay dugc thiét ké dé co thé lam viéc cho ca cac thiét bi
RIP khong do Heidelbeg san xuét (third-party RIPs — nha san xuét thi 3).
Ngudi st dung co thé bd di nhiing phan khéng phl hop véi diéu kién san
xuat thuc

té

Tén hidu

may ghi — T S-um»:-

Plate Control Strip
V2,08 20060100 (6s)
W

Tén loai Mau in
ban kém

Customizstion (optionsl)

+
Calibration curve

0 thong tin

« O 1: Thé hién thong tin may ghi, tén loai kém,
mau in.

» O 2: Cac thong tin vé tram in ghi ban (xuét xu,
loai tram, tan s6 quét tram, géc tram, hinh dang
tram, do phan giai thiét bi...)

O 3: Cho biét thong tin vé viéc thuc hién bl sai

lach tram dé dam bdo tuyén tinh ghi tram cla
thiét bi, bl dot gain trén t3 in (linearization &
process calibration) va ngay, gid ghi ban.
Pudng chdm chdm nét mau trang 1a dang dudng
cong bu dot gain td in (process calibration) con
viing mau den cho biét hiéu Ung thay ddi tng
tha trén ban. Tri s6 thay ddi tang thi xac dinh
theo ti 1é ghi bén 6 bén canh (scale).
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O kiém soat chit lugng va dé 6n dinh ghi, hién ban.
Khi thiét bi ghi ban dam bao yéu cau ghi tram tuyén
tinh va diéu kién hién ban dugc kiém soat tot, quan
sat bang méat thudng ta thdy cac 6 tam giac tram
min nda bén tréi clia panel sé c6 tong dam hon céc
0 tram tho dai so sanh, con cac 6 tam giac nlia bén
phai sé nhat hon.

Chét Iugng ghi va hién ban dudc coi 13 6n dinh,
chép nhan dudc khi quan sat mat thudng thay 6 tam
giac cung tong vdi dai tram so sanh trong gidi han 3
6 tram tho nam gitia panel (kich thudc 2,4 cm) khi
thuc hién ghi tram tuyén tinh.

| Cac 6 chiic nang danh gia chit Iugng ghi ban.

« O 1: Néu hinh dang pixel can xting theo 2 chiéu
quét x, y thi ca 4 6 tram cling tri sb tong quang
hoc (optical tonal value). Néu 4 & tram c9 trj s6
tong khac nhau thi viéc ghi 1a khong déi xtng.

« O 2: danh gi4 kha nang ghi tram tuyén tinh cla
hé théng ghi ban tai diém tram 50% (mid-tone),
dé kiém tra & danh gia chinh xac mdc do ghi
tram tuyén tinh, ta phai dung kinh IGp (d0 phéng
dai 50 lan trd lén). Do hat tram 1& hinh vudng,
néu ghi tram tuyén tinh tuyét d6i (tri s6 tram trén
file 13 50% thi tri sO tram trén ban ciing 1a 50%)
cac 6 vudng nay chi vifa cham dau nhau. Néu
quan sat mat thudng, trong trudng hop nay ca 4
0 tram phai cung mot tong mau xam, 6 tram co
kich thudc hat tram nhd khong nhat hon 6 tram
c6 kich thudc hat tram 16n. Néu c6 khe hd trang
gilta cac 6 den (dién tich ving khong bat muc
I6n han) tdc la dot gain trén ban nhan gia tri am
(bay tram). Con néu céc 6 den gbi dau nhau mot
phan (kich thudc hat tram I16n 1&n) tudng Ung véi
viéc gia tang tang thi trén ban in (dot gain trén
ban duang).
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« 0 3 & 4: danh gia may ghi ban c6 dam bao
ghi tram dbi xting va tuyén tinh hay khong. Néu
viéc ghi ban 13 tuyén tinh va da@m bao tinh dbi
xting thi cac dudng duong va dm ca hai 6 tram
c6 cling kich thudc bé rong tiing cap. Néu kich
thudc bé rong dudng tram cac phan duong va
am khac nhau thi viéc ghi 1a khong tuyén tinh.
Viéc ghi khong dam bao tinh d6i xiing 2 chiéu
néu bé rong cac dudng ké tram tiing cap & 2 6
tram khac nhau.

+ 0 5: 6 chii Times c6 kich thudc font 14 0.5, 1, 2
va 4 point dudc ghi & 2 ché dd duong ban va am
ban dé danh gia d6 phan giai ban kém ciing nhu
danh gia ghi tram khong dbi xting va ghi tram
khong tuyén tinh.

wonigns [T T T T ] & danh gia tang tha tram

Shadows

ootporcanon {3 [ [ |
—

.

* Hinh 1: Vang séng (Highlights) va ving toi

(Shadows) nhu truyén théng gdm 3 phan : phan
oo - trén gdm 5 6 tram vling sang, phan giita gdm 5 6
tram vling t6i va phan cubi cling gdm 5 6 ghi tri
sb tram tuong Ung cla cac 6 tram Highlights va
Shadows phia trén. Dung kinh IUp thong thudng
dé kiém tra.

S . Bk

e Hinh 2: 6 “solid ink” va “plate background” c6
thé dung dé hiéu chinh thiét bi do.
Céc 6 tram hang trén cho két qua tri s6 tram khi c6
canh chinh hé théng ghi ban. Cac 6 tram hang dudi
la tri s6 tram khong c6 canh chinh thiét bi. Cac s6
20, 40, 50, 60, 80 la cac tri s6 tram (%) cla cac
0 tram
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Cac thang kiém tra in

PE kiém soat chat lugdng in trén cd s6 cac di liu do dudc, cac dai kiém
tra in phai dudc in cling véi hinh anh. Cac dai kiém tra nay dudc ché tao
va cung cap tl cac vién nghién clu in va cac nha cung cap thiét bj in.
Tuy nhién chi c6 cac ban gbc dugdc cung cap ti nha san xuit méi cé thé
dung dudc con cac ban phim dudc sao chup lai khdng dam bao dugc cac
thong s6 kiém tra.

Céac dai kiém tra in hién dang c6 san cho cac mayin ti 4 dén 8 mau. D6i
vdi cac dai kiém tra in cho viéc in hon 4 mau, sb lugng céc 6 niia tong va
6 kiém tra kéo dich sé it di nhung ting cac 0 in tdng nguyén va can bang
mau dé kiém tra su cap muc.

TAt ca cac dai kiém tra in bao gdm nhiéu phan ti kiém tra, mbi phan tu
dudc thé hién dudi dang mot 6 kiém tra, mdi 6 kiém tra cé chic nang gilp
ngudi ky thuat vién van hanh may in kiém soat cac dic tinh clia qué trinh
in bang mat thudng hay bang cac thiét bj kiém tra. Nhin chung cac thang
kiém tra in sé gdm céc phan tl sau:

Céc 6 kiém tra tong nguyén

Cac 6 kiém tra tdng nguyén cho phép kiém tra dd dong déu phi muc. Cac
nha san xuat khuyén cao ngudi st dung nén dat 1an lugt mdi 6 kiém tra
tdng nguyén cho tling mau cach nhau bang véi ving pht muc (D6i véi
may cua Heidelberg la 32,5 mm).

Bang cach nay ta cd thé si dung 6

kiém tra tong nguyén vdi cac thiét bi

kiém soat tu dong.

Cac 6 kiém tra in chong mau

Céc phén tl nay dugc thiét ké cho viéc kiém
tra va danh gia tinh trang nhan muc bang
mat ciing nhu may do.

Cac 6 can bang mau

Ngudi ta phan biét giita 6 nén va 6 tram can bangmau. O 6 nén, két qud
in chong clia cac mau Cyan, Magenta va Yellow phai cho ra mau den gan
trung tinh. K& bén 6 nay 1a 6 in bdi nén mau den dé so sanh.
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Khi do day 16p muc dat yéu cau, thd tu in chong mau dudc chuén hoa va
su gia tang tang thi binh thudng thi cac 6 in chdng mau Cyan, Magenta
va Yellow phai xam ké ca 6 chong mau tong nguyén cling nhu & cac tang
th(i khac nhau. Cac gia tri tang thli khac nhau dudc st dung bdi cac nha
san xuat dé tao nén cac 6 chdng mau vdi gia tri tang th cda ting mau
phdi hdp sao cho chiing tao ra mau xam:

Cac 6 can bang mau ciling dudc diing dé kiém tra can bang xam tu dong
cho cac mau Cyan, Magenta, Yellow

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

Céc 6 kiém tra tang thit
Tuy thudc vao nha san xuét, cac 6 kiém tra tang thi chlia céc gia tri tang
thi tram khac nhau.
Qua céc di liu do dudc tif cac 6 tang thii va 6 tong nguyén ma su gia
tang tang thd va do tudng phan in dudc tinh toan.

Céc 6 kiém tra kéo dich va dup nét
Cac duong vach song song nhau dudc dat & cac goc dé cho phép nguoi
thd in kiém tra bang mat va may do mat do cac 16i kéo dich hodc dUp nét.

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

70% 40% 80% 50% 50% 75%
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Céc 6 kiém tra qué trinh phoi ban

Cac 0 kiém tra qua trinh phdi ban dudc thiét ké dé kiém tra bang mat.
Céc phan t kiém tra 1a cac dudng k& cuc manh va dudng k& am ban
clia ching ciing nhu cac ving tram véi céc gia tri tram ghi s&n trong do.
Trén co s@ su xuat hién clia cac
duong manh ma ta danh gia dudc
do phan giai, trén co sd do do 16n
cac hat tram trén ban dé kiém
tra su khac biét gitia n6 va gia tri
tram chuén trén phim ma ta xac
dinh dugdc dd thi truyén tang thu.

Thang kiém tra in FOGRA-PMS

Dung cu kiém tra nay dudc phat trién dé kiém tra va giam sat td in th{
cling nhu td in that. C6 4 mau kiém tra ké tiép nhau trén thang theo thi
tu cac 6 toéng nguyén C, M, Y, K; cho 3 mau R, G, B va cho 3 mau in
chong C + M + Y cing nhu 1a mdt nhdm chinh gdbm céc 6 tdng nguyén
va cac 0 tang thd tram. Thém nifa, nhiing viing kiém tra san cé trén ban
gilip cho ngudi thg in kiém tra d6 dong nhéat tif ban nay sang ban khéc.
Luu ¥ rang cac chi s6 clia cac phan nay cé thé dao dong 1én xubng khong
qué 3 um so véi gié tri gbc. Khi xac dinh do phan giai va kiém tra ban in,
thang kiém tra ban clia UGRA 1982 hay thang kiém tra FORGA - PMS |
diing tot hon so véi diing thang kiém tra in.

Thang kiém tra in FOGRA - PMS bao gdm céc 6 kiém tra c6 kich thudc
(6 x 6)mm, va cd mot 6 gdm ca hai viing K va S (6 x 8)mm gop lai. Céc
phién ban dac biét dudc dung cho cac may in cé dung hé thdng CCI hay
CPC. Thang kiém tra in FOGRA - PMS c6 ban tai cac nha cung cép thiét bj
ché ban dudi dang phim am hodc duong. Phién ban 80% dudc dung dic
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biét cho viéc kiém tra va theo doi in anh (hinh A 23.2). Phién ban 100%
dudc thiét ké diing dé kiém tra va theo dai viéc in bao bi va cac &n pham
cé tong nén (tdng nguyén) chiém da sb.

Cac 6 kiém tra tang thi co gia tri 40% cho tong trung

gian va 80% cho viing toi dudc ding dé kiém tra su

gia tang tang th, mat do va do tudng phan in bang ,

cac phép. do mat do. O phién ban 80%, céc 6 kiém tra f?c 0 kiem tra
B i R . X .. ang thu tram

dudc dat cach nhau 5 cm. O phién ban 100%, c4c 6  (phong dai 5 Ian)

kiém tra dudc dat cach xa nhau hon.

0 phién ban 100%, cac 6 téng nguyén cho mdi mau
thudng dugc dat cach nhau 5 cm cho phép mat do tong -
nguyén dudc kiém tra chat ché hon. Céc tong nguyén
clia cac mau thd cp (Red, Green, Blue) cho phép kiém

O kiém tra
. ! N , . tong nguyén
5 lan. tra viéc truyén muyc bang mat thudng hay bang  (phdng dai 5 lan).

may do mat do.

Phan D dugdc dung dé kiém tra su ddp nét hay kéo dich
bang mat thudng. Néu trong phan nay xuat hién dudi
dang mot tong dong nhat, né gilip ta udc ludng dudc sU 6 kiém tra dip nét

. A p hay kéo djch (phéng
gia tang tang tha. dai 5 14n).

O kiém tra K vdi cac dudng radt manh dudc ding dé

kiém tra viéc phoi ban bang mat thudng trén subt chiéu

rong cla ban va tu ban nay sang ban khac. N6 chi ra

cho ngudi thd in biét ban in c6 cho phép phuc ché

lai cac dudng rat O kiém tra K va S manh nam trong  OkiemtraKkvas
» A 2 n (phdng dai 5 lan).

khoang tiéu chuan hay khong.
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Khi chi dugdc dung dé kiém tra do phan giai thi phai st dung cac thang
kiém tra da dudc dé cap tu trudc. Ty 18 gitla do day nét den va khodng
trang 1a 1 : 9. O kiém tra S dudc dung dé kiém tra bang mat thudng viéc
truyén tang thi & phan sang vdi cac diém tram cé dién tich 2%, 3%, 4%
va 5%. Néu viéc truyén tang thi chinh xac cac 6 kiém tra sé cho thay mot
tdng ddng nhAt. Hai viing kiém tra su can bang xam vdi ba mau in chong
cho thay tong xam trung gian xap xi vdi cac tong den co dién tich diém
tram 1a 80% hay 40% nam ké bén né. Su thay ddi can bang xam gida td
in th(r va td in chuén trong qua trinh in cé thé dudc phat hién bang mat
thudng véi do chinh xac rét cao.

Thang kiém tra in thi va in that

Thang kiém tra su chuyén dich can bang xam

Thang kiém tra anh hudng ctia mau vién
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Thang kiém tra su chuyén dich can bang xam
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Thang kiém tra anh huéng ctia mau vién

Thang kiém tra qua trinh in
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Kiém tra su dich chuyén mau trong ky thuat UCR va GCR

Hé théng thang kiém tra cGia Brunner

Vai nét vé hé thong Brunner

Hé thdng Brunner phéat trién va dua ra thi trudng hé thdng céc giai phap
cho viéc kiém tra qui trinh, quan Ii chat lugng, tiéu chudn hda trong cong
nghiép in. Hon 30 ndm hé théng nay diing dau trong viéc xac dinh tiéu
chudn cong nghiép cho qui trinh in c¢é dién, ti ché ban cho dén in. Nang
luc clia hé théng Brunner dua trén kién thic toan dién vé qui trinh in va

phuong phép do ludng, dién dich va danh gia phat trién cao.

H& théng Brunner 13 hé théng kiém soat dat tiéu chuan Chau Au, dap tng

tot cac yéu tb kiém tra dé kiém soat chat lugng.

Can bang mau
« Trong phan tdng trung gian: 6 can bang xdm C50%, M41%, Y41%

« Trong phan tong nguyén: & can bang tang th( viing tdi/tdng nguyén

3x100% CMY.
« Trong phan tdng trung gian clia mau riéng 1&: 50% CMY
« Trong phan tdng nguyén clia mau riéng 1&: mat dd6 CMY
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Su gia tang gia tri tang tha':

Sy gia ting gia tri Dung sai | Dic diém

. CMY®
ting tha® 26 Ki thujt®

Tiéu chudn toan cdu 12% | 12% | 14% | +4% Giay 1SO 1-3,
60-70 l/cm

Tiéu chuén toan cau 15% | 15% | 17% | +4% Giay IS0 1-3,
tiéu chuin chinh 60-70 I/cm

Tiéu chudn toan cau 19% | 19% | 21% @ +4% Gidy 1SO 3,
54-60 l/cm

Tiéu chudn toan cdu 19% | 19% | 21% | +4% Gidy 1SO 4,
khong trang pht 54-60 I/cm

Tiéu chudn toan cdu 23% | 23% | 25% | +4% Giay 1S0 4,
khong trang phu 54-60 I/cm

) Gig tri nhan dudc khi do sdn phdm tai ving 50% tram so
v6i bai méu gbc hodc file d liéu

@ Dung sai 26 = +4% &p dung cho su thay ddi theo mic
d6 dbi véi 95% cla tat cd diém tram trong qua trinh kiém
tra. Cén bang ctia ba mau CMY co ban khdng nén qué +2%

®) Két qud do ludng dbi vdi loai vat liéu in.

4 Loai gidy theo tiéu chudn ISO dudc xac dinh theo ting
mau muc va khéng phu thudc déc tinh bé méat cda vt liéu,
(nhiing d&c tinh nay cé dnh hudng I16n dén su gia ting tang
thir gidia cac loai gidy khéc nhau).

Dai kiém tra nay gdm 20 gia tri tong tram ding dé kiém tra do gia ting
tang thu.
3 C RN RNNRRRRRRRRRRRRANRRNRY fissssoeem

™ Print Zebrastrip Inline sequence with 20 tone value steps per color for recording print characteristic curves (illustration reduced in size)
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Thang kiém tra in thi phién ban A va B:
Thang kiém tra in thd v1.0-A va —B thich hgp cho kiém tra td in thit hon
la dé kiém tra td in that. Dung dé do va 1ap nén dudng cong tang thd va
do can bang xam. Thang nay thudng dudc do bang may Techkon RS 800.

Thang kiém tra in thi phién ban C:
Do c6 kich thudc 16n hon nén thang nay chi cé 10 budc chuyén tram thay

vi 20 budc nhu phién ban v1.0-A va —B cho cac mau so cap. Thang nay
thudng dudc do bang may Xrite/GretagMacbeth EyeOne.

Bai mu st dung thang kiém tra Brunner.
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Thang kiém tra Brunner va thang kiém tra mau Instrument Flight

Dé4u dinh vi CMYK ctia Brunner:
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Su két hop gia tri tang thif trong thang Brunner zebra:

Kiém tra td in:

Cac luu y khi sif dung thang kiém tra trong thuc té

* Viéc mat cac diém tram cuc bd cé thé dan dén nhiing gia tri kiém tra
sai léch, nguyén nhan 1a do gd film, do bui ban hay phim bj com do
dan bang keo hai mat ... Vi Ii do d6, cac thang kiém soat phai dugdc
gan & céc chd trong (khong bi com 1én). Chu ¥ gitl cho nhiing 6 kiém
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tra nét manh, 6 kiém tra tang th(i va 6 kiém tra phan sang phai gii
khong c6 bui ban hay cé dan bang keo. Bang keo phai dudc dan cach
xa nhiing ving nay tt' 5 -10 mm .

Céc chi s6 khac nhau trong cac 6 kiém tra nét manh 1a do anh sang
chiéu 1&n theo subt chiéu réng clia ban khac nhau, do sy mét tram
cuc bd ma nguyén nhan cé thé do bang keo dan qué gan viing tram,
do do gd clia bang keo hay do bui ban, do su khac nhau cuc bd vé
film, ban hay dung dich hién ban ciing nhu do su tiép xtc khdng t6t
gilfa phim va ban trong may phdi ban. Khi kiém tra su khac biét vé
chi sb gilta cac dudng manh, phai luu y rang c6 mot su khac biét 3
mm tuong Ung vdi su bién doi gia tri tong toi da 1a 1,2 % .

Cac thang kiém tra ban cé thé dudc dan theo hudng in (chiéu doc
clia ban) hay theo chiéu ngang clia ban, chi c6 thang kiém tra in 13
phai dan theo chiéu ngang clia ban .

Néu khong d0 chd dé gan thang kiém tra trén td in, ta c6 thé gan Ién
support tai dudi hay dau nhip trén ban kém.

Céc thang kiém tra phai dudc gitl trong tinh trang hoan hao (khong
dudc lam trdy suét hay sao chép) .

O kiém tra tang thi trong thang kiém tra ban UGRA 1982 dudc diing
dé xac dinh su chuyén doi tang th ctia ban va ciing dudc dung dé
kiém tra viéc phdi ban am. Chlng ta dinh nghia su chuyén ddi tang
thd 13 sb cac budc tong lién tuc dudc chuyén dén hay chuyén di bi
gay khic. Mot sb lugng 16n cac budc chuyén trung gian nhu thé co
nghia 1a mot su chuyén déi tang th( déu dan.

Dbi véi viéc in cac &n pham khong c6 tdng nguyén chiém da sb, cac
chyuyén gia khuyén céo rang mat do clia cac 6 kiém tra 80% trén
ban in th{l hoc td in chudn phai dudc phuc ché chinh xac.
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Xac dinh do phan giai ctia ban in

Muc dich cla viéc tiéu chudn hoa quéa trinh Iam ban in 14 bdo ddm cho
phim va thang kiém tra luén ludn cé cling su gia tang tang th( bat ké do
|4 loaiban in gi hay trong diéu kién ndo. Diéu nay dudc bao dadm néu qué
trinh 1am ban in dugc thuc hién trong khodng nét cuc manh dudc tiéu
chudn hoa phu hgp vdi bang tham chiéu cho phdi ban. Mdt ban tham
chiéu thich hdp cé thé dudc xac dinh dua trén cd sd mot thong sb cla
ban in d6 la do phan gidi. N6 co thé dudc xac dinh bang cach diing mot to
tham chiéu cho qué trinh 1am ban in hay bang cach chiéu sang vdi nhiéu
thoi gian khac nhau.

Cac khai niém co ban
Do phan giai
Do phan giai clia ban in 14 d6 day nhd nhét clia cac dudng cuc manh am
hay dudng trén thang kiém tra c6 thé dudc tai tao lai trén ban. Gia tri nay
c6 don vi la micrometres (um).

Budc kiém tra
Pay la mot loat cac thdi gian chiéu sang riéng biét véi nhiéu thdi gian
chiéu sang tang dan trén mot ban in. Thdi gian chiéu sang phai dudc chon
sao cho cac budc chiéu sang la bdi sb clia thdi gian chiéu sang trudc (vi
du nhu 1, 4 hay 2).Vi du nhu céc sb sau: 10, 14, 20, 28, 40, 56, 80,
112 hay 1, 2, 4, 8, 16.... Loat chiéu sang thi hai thich hop cho cac budc
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chuyén lién tuc trén thang kiém tra bdn UGRA 1982. Loat chiéu sang dau
tién thich hgp cho hai budc chuyén tong lién tuc.

Chi sé céc dudng cuc manh
Chi s6 cac dudng cuc manh 13 sb ludng cac dudng cuc manh am hay duong
tai tao lai dugc trén ban in. Céc chi sb nay lién hé dén do rong clia cac nét
manh am hay dudng truyén trén phim va cé don vi 1a micrometres (um).

(I micrometre = 1 um = 0,001 mm)

Céc thang kiém tra dé chinh xac
D6 13 nhiing tam film kiém tra c6 cac 0 kiém tra la cac diém tram hay céac
dudng tram dudc phuc ché lai véi dd chinh xac cao. Cac thang kiém tra
nay khong thé sao chép lai dudc trong thuc té vi do chinh xac clia ban sao
bi gidm di & c& cac 0 kiém tra tang th( 1an céc 6 kiém tra nét manh. Nén
st dung thang kiém tra PMS I, PMS I/N, hay thang kiém tra ban UGRA
1982 dé xac dinh do phan giai.

Qua trinh thu'c hién
D0 phan giai ctia ban in doc lap, khdng phu thudcvao viéc hiut chan khong
hay vao may phoi ban. D& xac dinh do phan gidi clia ban in offset, ting
budc kiém tra dudc thuc hién bang cach st dung mot 6 chdia cac dudng
cuc manh tai mot diém xac dinh trén ban va tién hanh chiéu sang. Vdi
mot thai gian chiéu sang mdi, thang kiém tra dudc dat trén mot viing clia
ban, nhiing ving con lai ctia ban dudc che.

Phai luu y can than trong qué trinh thuc hién dé cac dudng cuc manh tai
tao lai dudc trén ban khdng bi bién dang do tiép xtc khong tot gitia thang
kiém tra va bé mat ban (vi du nhu do hit chan khong khong tot, do gd
cat, do bang keo dan dinh vao 6 cé cac dudng cuic manh hay dan qua gan
vling co6 cac duong cuc manh).

Thdi gian chiéu sang ngan nhat phai dudc chon sao cho I8p nhil tuong
clia ban khong thé hién day da (cé nghia 1a khi hién ban, nhiing viing cé
thoi gian chiéu sang it nhat van con mang md khéng thé hién rd dugc).

Viéc danh gia dudc thuc hién khi ban da dugdc hién day dd, cé thé dem
di in dudc. Thdi gian chiéu sang dudc chon 14 thdi gian ma sb lugng cac
duong cuc manh hién dudc trén ban phu hgp (trong pham vi cho phép).
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Do day cla cac dudng nay lién hé déndo phan gidi cla ban in. Do phan
giai clia ban in chinh 13 nét manh nhét cé thé hién I18n dudc véi mot thoi
gian chiéu sang dudc xac dinh 1a chuén.

M6t d6 phan giai khéc cé thé dudc chon néu nhu ban in dugdc hién khong
theo chi dan clia nha san xuat.

Kién thiic vé do phan giai ban in 1a diéu kién tién quyét cho viéc tieu
chudn héa qua trinh 1am ban in. Thong sd nay dudc dung dé an dinh ban
in thanh moét ban tham chiéu vdi s6 cac dudng cuc manh quan sat dugdc
khi tiéu chudn héa qua trinh chiéu sang.

Do phan gidi
8 micromet
(um)
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Vi du thuc té

Hinh minh hoa trang trudc cho thay céac & chtia cac dudng cuc manh cla
céc budc kiém tra trén mot ban in dudng. Ta cd thé thay rang néu thdi
gian chiéu sang tang thi cac dudng rong tuong ting bi mat: ban in trd nén
nét han. Bbi v6i cac ban in am thi ngudc lai : ban in trd 1én nhoe hon.
Chiéu sang dudc nhan doi trong tiing trudng hop; né tuong dudng vdi hai
budc méat dd lién tuc trén thang kiém tra ban UGRA 1982. Hinh minh
hoa cho thay trong trudng hap chiéu sang véi thdi gian 1a 10 don vi chiéu
sang (ngudi ta thudng quy dinh 1 don vj chiéu sang la 10s, 15s hoac 16n
hon) chi sb cac dudng cuc manh am va duong gidng nhau, vi thé ban in
cé d6 phan giai la 8um.

Xac dinh do phan giai ban in bang biéu do

Do phan giai c6 thé dudc xac dinh chinh xac hon va dang tin cay hon bang
cach st dung mot biéu dd tuong tu nhu vi du chi ra trong hinh vé bén
dudi Chi sb cac dudng cuc manh cla céac 6 kiém tra am hodc dudng dudc
chi ra trong bang trang bén, vi du nhu danh dau trén truc tung phia trén
céc s6 chi don vj chiéu sang. Néi cac diém dugc danh déu lai véi nhau
ta sé c6 hai dudng cong tron (cho &m va duong). Diéu nay tao ra mot gia
tri trung binh gilia cac gia tri dudc do. Cac dudng cong dudc tao ra giong
vdi thuc té hon 13 dudng zig zac dudc tao ra khi ndi cac diém dudc danh
dau lai véi nhau. Néu truc hoanh dudc chia don vi theo ham logarith thi
két qud 1a mot dudng thang sé dudc tao ra thay vi mot dudng cong, toi
thiéu khoang nét manh phai I6n hon 10 um. Mot thuan Igi nifa clia biéu
dd hinh B 1-2 1 hinh dang cac dudng cong clia mét ban in thudng gibng
nhau bat chap khodng céch gitia dén va khung phdi.

Thoi gian chiéu sang 5 10 20 40 80

Cac nét cuc manh am 12 8 6 4 4
xuat hién trén 6 kiém tra (um)

Céc nét cuc manh am 6 8 10 12 15
xuat hién trén 6 kiém tra (um)

Cac budc kiém tra trén mot ban dudng dudc minh hoa trong do thi sau:
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Céc chuyén gia khuyén céo rang do phan gidi ctia ban am phai ludn dudc
xac dinh bang cach st dung biéu do chi ra  hinh trén. Viéc danh gia do
phan giai ctia bai in am ddi hoi phai co mot kinh phong dai tot (phéng to
khoang 20 14n) va mot ngudn sang manh dé dadm bao rang cac quyét dinh

vé ban in 4m ludn chinh xac.

Tam quan trong cua viéc sif dung cac loai phim sao chup cé chét lugng

va cac hat tram sac canh

Viéc tiéu chudn hoéa qua trinh phdi ban doi hdi su khéc biét vé gia tri tong
gilta phim va ban phai xay ra dong thdi gitla hinh anh va thang kiém tra.
Chudng nay dua ra céc diéu kién can phai c6 cho muc dich nay. Néu ban
in dudc ché tao bang cach st dung céc hat tram c6 canh mém va khong
du den thi khong thé dat dudc mot két qua 6n dinh va dang tin cay.

Cac thudc tinh co ban

Bé rong vién tram

B& rdng vién clia mot hat tram khong dudc qua I8n. Bé rong nay dudc tinh
toan dua trén cd s@ khoang céch gitia cac dudng vién cd mat do ti 0.3

dén 1.3 phia ngoai vién cla diém tram.
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Mat do loi tram
La mat dd & trung tam clia mdt hat tram nlia tong. DE chan chan truyén
tram chinh xac, gia tri mat d6 nho nhat nay phai bang 2.4. Céc chuyén
gia khuyén rang gia tri nay nén bang 3.

Vat liéu tao phim lith
Pugc sl dung dé tao ra cac tAm phim gdm céc
dudng hodc nét. N6 tao ra mot vién tram hep (hat
tram sac canh) néu st dung dung dich hién hinh
danh riéng cho phim lith.

Phim dung dugc véi anh sang ban ngay
D6 1& mot loai phim nhay véi tia cuc tim (UV) ma c6 thé tién hanh xU
ly trong diéu kién &nh sang ban ngay va khong gibng nhu phim nét, loai
phim nay khong cho phép 1am sac canh céc diém tram dudc sao chép tu
loai phim nay.

M3t d6 phan trong cta phim
D6 13 mat do & cac phan trong ctia phim dudc xac dinh bang cach st dung
mot may do mat dd thdu minh (do bang kinh loc mau xanh tim hay kinh
loc tia cuc tim).

Cac luu y khi sif dung cac loai phim sao chup
Céc loai phim c6 do den khdng dong nhét hay bé rong vién tram 16n (minh
hoa nhu & hinh B 3-1) khong cho phép truyén tang tht mot cach chinh
xacva dang tin cdy trong quéa trinh phdi ban. Diéu nay ciing dudc ap dung
cho cac hat tram bi chia cét hay tao bdi cac dudng khdng dd do den. Hinh
dang cla cac hat tram nay la do céc xac lap khong chinh xac trong may
tach mau dién ti hay may ghi phim.
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Céc dudng vién co mat dd quang hoc tudng Uing nam phia bén ngoai ria
diém tram & phan sang : bé rong vién tram nho (hat tram bén phai) va bé
rong hat tram I6n (hat tram bén trai). MGt milimet trén hinh tuong Ung vdi
0,001 mm trén phim. Anh chup phéng 1000 Ian diém tram phia btrén.

Tuong tu, chi cé nhiing loai phim chuyén dung cho sao chép mdi dugc
diing nhu cac ban gbc trong in thd va in that vi chiing cé bé rong vién
tram va matdo 16i tram can thiét. Diéu kién nay chi cd thé bd qua khi néu
céc diém tram cé bé rdng dudng vién 0 hep va mat do 16i tram dat yéu
cau. Dé xac dinh chinh xac ngudi ta phai st dung céac kinh hién vi ¢ do
phong dai cao.

PE chan chan rang budc kiém tra chiéu sang bang mét thang kiém tra
dudc &p dung trén toan bo bé mat ban, mat dd phim trong ctia né khong
dudc qua 0.1. Vi du nhu mat do phan trong clia phim ctia thang kiém tra
FOGRA - PMS nhd hon 0.05.

Trong khi gia tri mat do tuong tng ctia phim gbc 1a 0.13 thi lugng anh
sang do trén phan trong clia phim bj giam di 0.08 khi so véi thang kiém
tra PMS.Diéu nay ciing gidng nhu 1am gidm di 20% thdi gian chiéu sang.
Vi & d6 céc thdi gian chiéu sang thu d6i véi thang PMS phai dudc tang
lén 20% dé dam bao rang bé mat ban nam bén dudi 16p phim nhan dugdc
lugng anh sang chinh xac.

Ban sao trén phim lith Ban sao trén phim ding dugc
v@i anh sang ban ngay.
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Ban sao trén phim lith Ban sao trén phim ding dugc

R R vGi dnh sang ban ngay.
Nguyén nhan

Qué trinh tdch mau cé thé dua dén két qua trén céc loai phim lith 13 chu
triic va hinh dang ctia mot hat tram ndia tong giéng nhu hinh trén. Cac tdm
phim tach mau nhu vay khong nén dudc st dung vi mot su truyén tang tha
khong kiém soat dudc da xay ra trong quéa trinh phai ban. Viéc sao chép
phim tao ra cac hat tram sac canh hon va cé mat do 16 phim du den.

Cac ban phim sao phai dudc thuc hién mot cach chinh xac néu khong
két qua sé khong dudc nhu mong mudn; 2 thi du nhu trong hinh minh
hoa cho diéu nay. Hai ban sao dudc tao ra thanh cong trén phim lith
bang cach dung mét tdm phim truc tiép c6 cac hat tram mém. Két qua la
bé rdng vién tram dudc giam bét di t6i mot mic do chap nhan dugc. D
nhién, két qua mong mudn sé khong dat dudc khi phim dudc sao chép 2
lan trén phim diing dudc véi anh sang ban ngay; cac budc chuyén tang
th( clia phim thi khdng theo kip cac diéu kién thuc hién.

Céc hat tram trén phim cé thé dudc chinh sta Céc hat tram trén phim sau
v8i céc bé réng vién tram cuc I6n, bé rong vién khi dugc sao chép.
tram sang hon khi anh sang di qua phim
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Cac loai phim tan xa va viéc mat cac diém tram cuc bo

Cac khai niém co ban

Gd phim
Cling gibng nhu chiéu sang trén ban dudng vdi cac miéng phim dudc binh
l&n tAm support, cac nét den bén dudi gd phim cé thé xuét hién trén ban.

Cac phim tan xa
Pay la cac phim ban trong sudt 1am cho &nh sang bi tan xa theo tat ca
cac hudng.

Tiép xtc
Su tiép xtic dudc coi 13 tot khi khong cé bui, bot khi hay céac vat khac nam
gilta phim va ban in ciing nhu gitta phim va dé support.

Viéc mét diém tram cuc bo

Trong trudng hdp tiép xtc khong du sat, &nh sang tham nhap vao phia
bén dudi cac dudng nét hay cac diém tram, dén mot gidi han nao do thi
cac hat tram khong thé truyén qua dugdc ban in va viéc méat cac diém tram
dién ra tai nhung ndi tiép xtc khong tot nén con goi l1a méat diém tram cuc
bo. Tai nhiing nai tiép xtc khong tbt, ngoai hién tugng méat diém tram con
c6 hién tugng tao quang sang tai ndi dé trén ban trong trudng hgp phdi
ban dudng va cac diém t6i noi ban am. Néu hinh anh 1a nhiing tong dong
nhéat thi hién tugng tiép xuc khong t6t dugdc thé hién qua td in ra bi IU mu.

Thiét bj hat chan khong

Cac khung phoi chli yéu dudc trang bi véi bom hit chan khong, luc hat
chan khong ddm bao 4p luc can thiét giita phim va ban va loai b cac
bot khi.

Thang kiém tra su tiép xdc KKS cda FOGRA

V4i thang kiém tra ndy cac 6 kiém tra riéng biét da dugdc can chinh tao ra
mot sy mat diém tram cuc bd cé thé xac dinh dugc va do chinh xac. Vai
céc loai ban dudng, cac nét duong ban xung quanh nam 6 kiém tra khong
thé phu ché lai dudc, cac nét sé bi I8p khi trong trudng hop phoi ban am.

Trong trudng hdp phoi ban tiéu chuén tudng tng véi ban tham chiéu sao
chép, cac dau gd phim khong dudc tai tao va cac bui nhd dudc loai bd
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hoan toan. Cac phim tan xa dudc st dung dé loai bd hoan toan cac go
phim. Tuy nhién diéu nay lam gia tang kha ning hu hdng clia ban do céc
diém tram cuc bd bi mat nhiéu. Do vay, viéc st dung tan xa yéu cau phai
c6 sy tiép xtc hoan hdo gitta phim va ban in.

Céc Iuu y khi kiém tra

DE kiém tra thdi gian hat chan khong da da dé bat dau chiéu sang chua
nham tao ra su tiép xtc hoan hdo trong quéa trinh chiéu sang, mot tdm
Crdm ky thuat 16n dugc dat 18n trén ban va mot sy di chuyén cla dai
morié dudc quan sat khi khong khi dudc rat khoi khung phai. Khi cac su
di chuyén nay md dan di thi thdi gian hat chan khong da du.

Cach tbt nhét dé loai bd cac canh, gd phim la tién hanh chiéu sang Ian
thi hai va st dung mét ban che.

Phong phoi ban va khung hat chan khong phai dudc gildl cho sach sé va
tranh bui t6i da, nén tranh dung céc Idp bang keo dung trong qué trinh
binh ban, khi cat hodc cao phim khong dudc tao cac g gilta cac canh
phim. Nén dat thang kiém tra cach xa viing cé hinh anh it nhat 5mm vi
cac nét manh trén cac 6 kiém tra rat nhay. Hinh dudi day cho thay cac
phan clia mdt khung phdi. Luc hit chan khong tao ra gitta tdm 16t cao su
e va tdm kinh a lam cho tAm cao su 16t bi ép sat vao miéng kiéng va két
qua la phim ¢ dudc tiép xtc chat vdi ban d. Néu tdm dé support khong
bang phang hoan toan (ta khéng ban dén van dé nay khi sii dung phim
nguyén 14) thi ban in phai dugc Ia bién dang tudng (ing, diéu nay khong
phai lic nao ciing xay ra dac biét la véi cac ban kém day hoac ban kém
dugc dbt chay trudc nham dé tang sb lugng in.
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a = tdm kinh, b = t&dm Support, ¢ = phim (dugc dan bang bang keo),

d = ban in, e = tdm cao su I6t, f = tAm phim tan xa.

Céc gia tri tbi da cho phan trdm thoi gian chiéu sang vdi phim tan xa
Khoang 15% dén 30% téng thdi gian phdi ban, nén ding vdi phim tan xa.
Khoang chiéu sang nay chi it hon hodc nhiéu hon trong trudng hdp ngoai
& vi khuynh hudng gay méat diém tram cuc bd qué cao. Chi sb trén thang
kiém tra su tiép xtic KKN clia FOGRA dudc diing lam cd s dé danh gia.
Cac gia tri sau day dudc xem nhu cac gia tri toi da cé thé chap nhan dudc
cho d6 tao quang.

Tir 14 dn 19 6 thang tron sb 2 va tir 20 dén 25 & thang tron s 3

Trong thuc té&, cac ban day hon va cac ban da kim loai thudng bi mat diém
tram cuc bo nhiéu hon cac ban mang.

Nén dung loai keo dan hay bang keo dan phim cé dd trong subt, dd min
va dd mdng cao nhét.
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Xac dinh pham vi chiéu sang trén ban in

Pham vi chiéu sang dudc xac dinh néu nhu ta mudn biét chi s6 cla céc
dudng cuc manh riéng & clia mot loai ban in nao dé thay déi nhu thé nao
khi chiéu sang khac nhau. Gi4 tri nay clia dudng dac tuyén ban in c6 thé
dudc dung dé danh gia xem cac dao dong gay bdi viéc kiém soat su chiéu
sang khdng chinh xac hay su phan bd lugng anh sang chiéu tdi ban khong
dong déu co thé dudc 1am cho phi hgp trong pham vi khodng chiéu sang
tiéu chudn hay khong ?

Cac khai niém co ban
D6 chuyén tang thi cua ban in

Thuat ngll dd chuyén tang th dudc dung dé lién hé dén sb budc mat do
chuyén tlf sang nhat dén t6i nhat khi tang thdi gian chiéu sang trong phoi
ban dudng va phoi ban am. Diéu nay cé nghia la s6 budc chuyén nhd hon
thi d6 chuyén tang th sau hon (do tuong phan cao han). Cac ban in vdi
d6 tuong phan tang thi binh cho thay phan Ung nhay vdi cac g6 bang keo
dan trén phim (chi khi phdi ban duong). Tuy nhién, céc loai phim cé cac
hat tram c6 bién mém (bé réng vién tram I8n) truyén tang th{ tot hon trén
cac loai ban in nay.

Déy céc dudng cuc manh tiéu chuén
Day cac dudng cuc manh tiéu chuan nay dudc luu y dac biét nhu l1a mot
tidu chuan trén moi bang tham chiéu phdi ban. Mot ban in tiéu chuén
nén nam trong pham vi ndy. V4i nhiéu ban in, cé thé tham khao cac bang
tham chiéu phdi ban dé xac dinh day cac dudng cuc manh.

Téng s6 anh sang bic xa
D6 1a téng cudng do buc xa trong khodng nhay phd ctia ban in offset va
téng blc xa dat dudc trong thoi gian chiéu sang ban Khi qua trinh phoi
ban, né khong quan trong lam du cho tong do sang dat dudc do thdi gian
chiéu sang 16n hay thdi gian chiéu sang it véi blc xa manh.

Cac luu y trudc khi xac dinh

Trinh tu xac dinh cling gibng nhu qui trinh xac dinh do phan gii clia ban
in nhung cé su khac biét 13 ta sé chiéu sang dé xac dinh gidi han trén
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va gidi han dudi cla cac dudng cuc manh cho phép, qui trinh sau dung
cho ¢d hai trudng hgp, dbi véi ban in duong va dbi véi ban in &m. Chi cé
mdt su khac nhau 13 viing chiéu séng ctia ban in &m dudc xac dinh bang
céch st dung dudng cong clia cac dudng cuic manh am t6t nhat chi ra khi
ban in &m da hién xong, chuan bj dem di in; trong khi do, cac dudng cuc
manh duong t6t nhat thi co gia tri dbi véi ban in dudng.

NGi chung, c6 nhiéu 18i xay ra ma ta cé thé quan sat dudc trong subt quéa
trinh kiém soat chiéu sang. Nguyén nhan cla céc 16i nay cé thé do su
phan b6 cudng dd anh sang khac nhau trén khung kinh hat chan khong,
do 16i vé nhiét do cla cac té bao quang, hay 1a do c6 mdt su thay doi
trong day quang phd téng hdp clia 4nh sang dén phdi trong subt qua trinh
lam viéc. Nén chd y dac biét dé biét dugdc ty 1é phan tram trén tong buc
xa anh sang chiéu tdi dugc st dung dé cé dudc cac nét manh nam trong
khoang mUc thap nhat trong khoang tiéu chuén trudc khi cac chi so nét
manh cao hon vugt qué khoang tiéu chudn. Ching ta xac dinh pham vi
chiéu sang bang cong thic:

chiéu sang dé c6 dudc chi sb cac dudng
cuc manh cao han trong khoang tiéu chuan

Pham vi chiéu sang = - - -
chiéu séng dé c6 dugc chi s6 cac dudng
cuc manh thap han trong khoang tiéu chuan.

Pham vi chiéu sang dudc xac dinh theo cach nay khong phu thudc vao
cudng do chiéu sang cling nhu vao cac diéu kién phai dac biét.

Xac dinh pham vi chiéu sang

Hinh minh hoa sau cho thdy pham vi chiéu sang dudc xac dinh nhu thé
nao? Trong hinh vé ta thay két qua clia 2 budc kiém tra trén cling mot bé
mat ban am (d6 phan giai 8 um) dudi cudng do blc xa anh sang (budc
th{r a) va blc xa anh sang kép (budc thd b) dudc dobang mot may do do
sang. DO thi bén dudi chiia cac gia tri ti khodng nét manh tiéu chuén va
ti bang sao chép tham chiéu tuong Ung (xem thém chuong B 2).
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Chi sb cac dudng cuc manh —»

w
o

-
3

N
a

20

R
_\.\
N\

N

—_
o
N

Day cac dudng cuc manh tiéu chudn—
[ ]
[ 1

L

[T 11
[T 1
D06 phan giai : 8 um

100 200 500 1000 2000

[
a

Khoang chiéu sang tiéu chudn  Thgi gian Chiéu sang —p

o EITEEINETE

o

10 20

gl

Tinh toédn pham vi chiéu séng bang céch st dung mét biéu db chiéu sang
(thang logarit). Budc thir a: cudng db buc xa don, budc thi b: cudng do buc xa kép.

Nhiing diém riéng 1& nay khong nén dudc nbi chinh xac lai véi nhau, tét
hon 1& chiing phai nén dudc ndi suy dé tao ra mot dudng cong tron hay
motdudng cong thang. Budng tao ra gibng nhu mot dudng cong thuc su
hon 1a gibng nhu mdt dudng zigzac. Pham vi chiéu sang clia cac budc
kiém tra a va b dudc tinh toan 1a i 18 thdi gian chiéu sang dé dat dudc céac
dudng cuc manh day hon (12 um) va thdi gian chiéu sang dé dat dugc
cac dudng cuc manh mang hon (10 um). Thdi gian chiéu sang dudc thé
hién bang mot dudng cong chli khong phai bang céac diém. Gia tri 1.4
clia pham vi chiéu sang (dudc tinh toan cho bdi dudng cong a 69s / 48s
= 1.4 ; va cho bdi dudng cong b 140s / 98s = 1.4) déu dudc tim thayd
ca hai budc kiém tra. Diéu d6 cé nghia la ban in nay phan Ung vdi su gia
tang d6 phan giai 2um khi ma tong s6 4nh sang trung binh tang 1én 40%
(vi du nhu nd ting lén ti 48s dén 69s hay tang ti 98s dén 140s ). Néu
pham vi tiéu chudn tif 10 - 12um dudc quan sét thi phai chan chan rang
su dao ddng Ién xudng cla thdi gian chiéu sang va cudng do phan bb
khéng dudc qua 40%.
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Uéc lugng cac chi s6 ctia dudng cuc manh

Lam thé ndo ma pham vi chiéu sang cé thé dudc st dung dé udc lugng
céc chi s6 khac nhau clia cac dudng cuc manh do cudng do chiéu sang
phan bb khac nhau?

Quy téc sau dudc ap dung néu nhu ti sb:

Cudng do chiéu sang & pham vi chiéu sang 16n nhat

Cudng do chiéu sang & pham vi chiéu sang nhé nhat

nhd hon pham vi chiéu sang thi su dao ddng cudng do anh sang co thé
nam trong pham vi khoang nét manh tiéu chuan. Diéu kién can 13 thdi
gian chiéu sang ban phai dudc xac 1ap sao cho gia tri nét manh nhd hon
khoang nét manh tiéu chuén cé thé dat dudc vdi su chibu sang it nhat.

Vi du:

Khi do anh sang chiéu tdi mot khung kinh hat chan khong bang
mot dung cu do dd sang cam tay, mot gia tri cudng do sang 7.000
lux dudc do tai viing c6 do sang thap nhat va gia tri 14.000 lux tai
ndi c6 dd sang cao hon. Ti s6 clia ching 1a 2, cao hon gié tri 1.4
clia pham vi chiéu sang tiéu chudn cho may phdi ban. Néu thang
kiém tra dugc dat tai noi cé do sang thap nhat khi tién hanh kiém
tra va mot gia tri thi du nhu 10um dat dudc véi thoi gian chiéu sang
la100 gidy tuong Ung véi dudng cong a, gia tri 15um khi dat dugc
tai ndi dudc chiéu sang cao nhéat (theo hinh B 6-1: téng ludng anh
sang chiéu tdi ban tang gap ddi tuong Ung véi thdi gian chiéu sang
200 giay cho dudng cong a) thi khodng nét manh tiéu chuan nam
trong khodng tii 10um dén 12um nhu mong muén.

M6t dd thi khac dac biét thich hdp dung dé xac dinh pham vi chiéu sang
vi cac dudng cong trd thanh cac dudng thang trong day trén 10um. Tréi
lai, khi céc gia tri nay dudc danh du trén dd thi theo mot dudng ké tang
dan trén truc hoanh thi hai dudng cong khac nhau dudc tao ra cd méi
quan hé chat ché vdi nhau.

Pham vi chiéu sang md ta do dbc clia cac dudng thang trén dd thi tuong
tu nhu hinh B 6-1. Mot dudng dbc cé nghia 1& mot pham vi chiéu sang
nhd, mot dudng déc it hon cé nghia 1& pham vi chiéu sang rdng han.
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Pham vi chiéu sang cé thé dudc xac dinh véi do chinh xac cao nhét néu
nhu cac budc kiém tra dudc dat theo cach ma chi sb cac dudng cuc manh
nam trong trong day ti 8 - 25um hay 30um.

Mot 6 chlia cac duong cuc manh duong hay dm dudc coi nhu la tai tao
hoan chinh néu nhu it nhat 50% cac dudng cuc manh tai tao lai dudc
trén ban. Trong trudng hdp con c6 nghi ngd, cac gia tri trung binh dudc
danh dau Ién dd thi. Theo kinh nghiém, véi mdt nguon sang t6t va mot
kinh phéng dai tif 10 dén 15 1an c6 thé quan sat dudc cac 6 nét manh tu
Aum dén 6um. Mot cach khac dé kiém tra nlfa la quan sét su khac biét
vé do sang gilta cac 6 nét manh am va céc 6 tong nguyén hay gilia cac 6
nét manh duuong va ban in dudc hién day du.

Mt pham vi chiéu sang cao cho thay dd chuyén tang thd binh cla I6p
nhd tuong trén ban.
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Khoang chiéu sang tiéu chuan

Tinh toédn pham vi chiéu séng bang cach st dung mét biéu db chiéu séng (thang tuyén
tinh). Budc thir a: cudng dé buc xa dan, budc thu b: cudng dé bic xa kép.
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KIEM TRA QUA TRINH IN
VA CHAT LUQNG TO IN

Néu tat ca céc giai doan chuan bi tuan thl ding cac qui cach da mo ta thi
qua trinh in sé it gap phai cac kho khan. Tuy nhién van c6 mot s6 yéu to
quan trong phat sinh trong qué trinh in. Tuy thudc vao ban chéat cong viéc
ma ta cé nhiing chién ludc khac nhau. C6 rat nhiéu yéu t6 phéat sinh trong
qua trinh in nhung ching ta chi cd thé kiém soat dudc do day I6p muc két
hdp vdi viéc diéu chinh lugng nudc. DI nhién ciing cé nhiing yéu té bién
d6i va cac thudc tinh ma ta khdng xem dé 1a cac dac trung clia qué trinh
in nhu chdng mau chinh xac, ké, 10t gidy...Vi cac yéu té nay khong anh
hudng truc tiép dén quéa trinh phuc ché nhung ching van quan trong xét
vé chéat lugng chung clia san pham.

Mac du do day I6p muc chi la mot thudc tinh clia dac trung in ma ching
ta c6 thé kiém soat truc tiép trong quéa trinh in nhung né lai khong anh
hudng truc tiép dén céac yéu td khéc. Vi 1é d6 diéu chinh do day 16p muc 1a
cach dé diéu phdi két qua chung va doi khi né cling dudc ding dé bu trif
cho céc sai hdng clia cac thudc tinh khac. Thi du néu su gia tang tang thi
clia mOt mau cao hon tiéu chudn, ching ta sé phan Ung bang cach giam
lugng muc cung cap dé cé dudc mat dd ding, ngudc lai ching ta co thé
tang viéc cap muc néu su gia tang tang thi thap. Viéc diéu chinh nhu thé
chi c6 thé dudc chap nhan trong mot pham vi hep. Néu su gia ting tang
thlr quéa cao, do day I6p muc phai dudc gidm di t6i mot mic nao d6 ma sé
cé su suy gidm dd bao hoa mau khong thé chap nhan dudc trén toan bd
khoang tong do. Tinh hudng nhu thé dudc minh hoa trong hinh dudi day.
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Mét do = 1,4 tai Mét do = 1,4 tai Mat d6 = 1,0 tai
0 kiém tra tong nguyén 0 kiém tra tong nguyén 0 kiém tra tong nguyén
4
. . Gia tang tang thi ‘
. . Gia tang tang tht nhung gidm sy cép nuéc
. . nhung duy tri dugc mat do dé duy ti mat do tang thi
—_— _—
o0 D
Mét do = 0.45 tai Mét do = 0.55 tai Mat d6 = 0.45 tai
6 kiém tra tang thu 6 kiém tra tang thu 6 kiém tra tng tha
c6 dién tich diém tram = 67% 6 dién tich diém tram = 75% c6 dién tich diém tram = 71%

Piéu chinh viéc cdp muc dé bu trif cho su gia tang tang thu

c6 thé 1am gidm d6 bao hoa mau trén toan khodng tong do.

Kha niang diéu chinh do day I16p muc theo kiéu nay chi co thé thuc hién
trong phudng phap in offset chd khong thuc hién dugc trong cac phuong
phap khac nhu 6ng ddng hay flexo, doi khi diéu nay ciing dudc xem 14 uu
diém cla phudng phap in offset nhung doi khi cling 1a khuyét diém vi né
lam tang lugng phé pham va l1am qué trinh in mat di tinh 6n dinh.

Céc dic tinh cia hé thong muc in Offset

Phan 16n cac kho khan trong viéc kiém soat qué trinh in offset cd lién
quan dén hé thdng muc. Dac tinh truyén muc va cac doi hdi phai két hop
ca nudc 1an muc 1am cho hé théng cip muc trd nén phc tap dé cé thé
tach 16p muc ra nhiéu 1an va truyén 1&n ban in va né cling lam cho viéc
kiém soat muc trd nén phc tap.

Diéu chinh vang cap muc

M6t chudi cac 16 muc cé thé gitt mot lugng muc 16n va diéu nay dan dén
viéc can thiét phai diéu tiét viec nap muc, viéc nap thém muc phu thudc
vao mlc tiéu thu muc trén td in. Khong phai tat ca cac viing trén td in
déu nhan mdt lugng muc nhu nhau do vay viéc diéu chinh viing cap muc
la mot diéu khong thé tranh khdi. Ngay nay vdi cac hé thong dinh lugng
muc in hién dai diéu khién bdi cac dong cd riéng cac may in da cho phép
diéu khién mot lugng muc chinh xac xudng td in nhung bén canh doé van
con nhiing phuc tap chua khic phuc dudc.

Viéc két hdp cac nat chinh muc theo tiing viing va hé thong truyén muc
qua cac 16 da tao nén nhiing khé khan, dac biét la viéc tao ra cac “dai
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truyén muc”, thuat ngll nay ding dé mé ta tinh hubng ma cac viing hinh
anh nam trén cling mdt hudng nhan muc bi ép budc phai nhan cting mot
dong truyén muc, tdc 1a mot 16p muc cé dd day bang nhau dudctruyén 1&n
tat ca cac hinh anh. Diéu nay khong tao ra van dé qua khd khan khi cac
hinh &nh cé tdng déu nhau va phan bb déu trén toan td in, nhung khi cac
hinh &nh c6 do phd muc khac nhau thi cac van dé bat dau phat sinh. Néu
trén cling mot dai truyén muc c6 mot mang tong nguyén nam trudc mot
vling hinh anh c6 dd pht muc thap thi mau thuén sé xay ra, néu truyén
muc dé dat dudc ding mat do tong nguyén theo yéu cau thi ving hinh
anh c6 tong nhat nam trén cting dai truyén muc sé nhan dudc mot lugng
muc thang du va ngudc lai néu truyén vira d0 muc cho hinh anh t6ng nhat
thi lai khong di muc cho vlng téng nguyén.

Mdt van dé phc tap nia la hé thong truyén muc hiém khi c6 thé truyén
muc dong nhat tU dau td in dén cudi td in. Su dao dong vé mat do muc
thudng la =4% trén cac may in offset td rdi nhung may in offset cudn lai
khong bi tinh trang nay do khe hd trén dng ban khong dang ké. Viéc bién
d6i vé mat do trén td in trong in offset td rdi c6 thé dudc do va luu thanh
mot bd hd so va dudc thé hién 3 hinh dudi day. Trén hau hét cac may in
hién dai ngudi ta cd thé can cl vao cac hd sd bién ddi mat do dé diéu
chinh céac dao dong cta 16 cham muc

Su khac biét v& mat do so véi trung binh
0.2

0OlfF—————————— — — — — — 1

Trung binh

-0.1

-0.2

0O 50 100 150 200 250 300 350 400 450
Khoang cach so véi canh dau nhip

Su bién ddi mat d6 tiéu biéu td canh ddu (canh bat nhip) dén duéi t5 in
Thai gian dap dng
Cac yéu t6 can can nhac thém 1a thdi gian dap Ung va thdi gian 6n dinh

can thiét sau khi chinh muc hay thay ddi cac diéu kién in. Khdng cé qui
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luat tuyét dbi nao dé xac dinh khodng thdi gian nay vi nd phu thudc vao
thiét k& cta hé théng muc, hé thdng Iam &m, db phl muc va cac muc do
thay d6i. Tuy nhién rd rang 1a ching ta phai chap nhan mot sb lugng td in
nhat dinh trudc khi dat dudc su 6n dinh trong qué trinh chuén bi in hay
sau khi duing may.

Hinh minh hoa dudi day cho thdy chu ky 6n dinh vao thdi diém bat dau
in, sau khi diing may va sau khi lau tdm cao su, thuc nghiém dudc tién
hanh trén mot may in offset td roi hién dai dang in hinh anh véi d6 phu
muc 16n va dong nhéat.

Chu ky 6n dinh c6 thé 1au hon nhiéu khi in cac bai cé d6 phi muc thap
hay may in ¢ khiém khuyét vé& hé thong 1am dm hay hé théng muc dic
biét 14 vao Iic khdi dong sau khi diing may. Trong mot diéu kién in 6n
dinh, hd so vé& d6 day l6p muc dudc thiét 1ap théng qua cac 16 trong hé
thdng muc. Khi may in duing lai, muc in c6 gang dat dudc su can bang
thdng qua cac 16 trong hé théng va thong qua tat ca cac viing phd muc.

60
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0
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-20

16 \o oo o oo ______|
Khoang 300 td Khoang 500 t3
dé dat dugc sy on dinh dé giong t6 mau
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dé gibng td mau
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Lugc db kiém soét cho thay su 6n dinh vao thoi diém khdi dong va khi dirng méay.
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Hinh &nh ¢ do phl muc thap can nhiéu thdi gian hon dé thiét 1ap diéu
kién 6n dinh vi ching can nhiéu thdi gian hon dé loai bd 16p muc du.

Su bién doi trong qua trinh in

Theo Iy thuyét, mot khi muc in da dudc diéu chinh va dat dudc su 6n dinh
thi két qua dat dugc trén td in sé 6n dinh trong subt quéa trinh in. Tuy nhién
trong thuc t&, cac td in khong thé nao gibng nhau hoan toan dugc vi co
mot s6 bién d6i khong thé tranh khoi va né dude xem 1a céac bién ddi binh
thudng hay bién ddi tu nhién

Bién d6i binh thuong
Bién d6i binh thudng & nhiing bién d6i cé lién hé dén qua trinh va 1a két
qua clia cac dao dong ngau nhién xay ra trong qua trinh truyén muc xubng
gidy in. D6 13 sy bién ddi co thé quan sat dudc khi do va phan tich ti mot
mau rit ra ti cac td in ké tiép nhau trong diéu kién in 6n dinh, sau khi
viéc chinh muc da hoan tat va khong cé su diéu chinh ndo nija. Mac du
chiing ta khdng thé chinh stia nhiing bién ddi binh thudng nay nhung ta
biét rang dd khong 6n dinh clia né bi anh hudng bdi cac yéu t6 sau:
« Dac tinh dang dudc do-mat dd tong nguyén, dién tich diém tram, do
sai Iéch mau.
e Vi tri clia td in khi dudc do-vi tri nao tiép xic véi cao su cang nhiéu
thi thudng cé sy bién ddi 16n hon.
« Mau muc-cé anh hudng dén do nhay cla phép do.
« Nong dd pigment clia muc in-c6 dnh hudng dén su cdm nhan khi do
day 16p muc thay déi.
« Cac bién d6i trén bé mat td in va su hap thu cla ching.
Su chinh xac vé chdng mau trén may in nhiéu mau-cé anh hudng dén su
kéo dich, dup nét va cac tbng mau.
Su bién déi luy tién
Su bién ddi luy tién hay su bién ddi tang dan thudng xay ra khi sau mot
thdi gian nhat dinh trong qua trinh in nhung may in khong dudc diing lai
ma tiép tuc in. Su bién ddi Iuy tién cé thé xay ra do cac bién ddi v& moi
trudng nhu thay ddi vé nhiét do hay su bién ddi trong qué trinh in nhu
cao su bi ban hay tang th( gia tang do c6 su thay d6i trong viéc cap muc.
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Su bién ddi luy tién ciing dudc xem 14 bién d6i tu nhién nhung khac nhau
& chd bién déi luy tién khong mang tinh ngiu nhién ma ting dan va bat
budc phai dudc diéu chinh. Su bién déi Iuy tién ciing xy ra sau khi da
thuc hién chinh slfa vi su bién né can mot khodng thdi gian nhat dinh dé
dat dudc su 6n dinh va diéu quan trong 1 trong khi may in dang dan dan
4y lai su 6n dinh thi khdng nén can thiép chinh sa.

Su bién dbi dot ngét
Su bién d6i dot ngdt xay ra khi cé6 mot thay déi nhanh chong xay ra trong
céc diéu kién in thi du nhu thém muc vao mang muc in hay ngay khi diing
may lai va khdi dong tiép.

Céc diéu can Iuu y khi kiém soat qua trinh in

Trong khi kiém soat qua trinh in offset, ngudi thd in phai nhan thic dudc
céc dang bién ddi khac nhau dé cé su can thiép chinh xac. Viéc chinh slia
khong dung sé lam mét thdi gian va gay rdi loan cho cac budc chinh sla
tiép theo. Nhiing ngudi thd in cé kinh nghiém thudng khong chinh stia gi
thém néu nhu ho biét dudc may in dang trong giai doan Iy lai su 6n dinh
sau mdi lan chinh sta, viéc chinh slia trong giai doan nay chi lam cho
thdi gian 6n dinh ctia may in 1au hon va lugng phé pham nhiéu hon. Thuc
té cho thay rang, nhiing ngudi thd in hay chinh stia trén may in chinh la
nhing ngudi 1am gia tang su bién di trén may in nhiéu hon va 1am cho
céc 0 in ra khong hoan toan giéng nhau.

Ngudi ta da thuc hién mot thii nghiém nhu sau dé xem xét cac bién doi
xay ra nhiéu hon hoac it hon khi ngudi thg in khong tham gia vao qua
trinh chinh stia. Trong lan in dau tién, ngudi thg dudc yéu cau chinh cho
td in gibng vdi td in thi ma khong cé su hd trd cla thiét bj do. Trong lan
in sau, ngudi ta yéu ciu ngudi thg in cho ban in qua may quét ban dé
céc phim muc dudc diéu chinh tu dong va ngudi thd in khong dudc chinh
slia. Hai do thi dudi day cho thay su bién ddi khi ngudi tho tham gia diéu
chinh nhiéu hon so véi khi khong diéu chinh. D6 thi ciing cho thay cac
bién d6i véi su tham gia clia ngudi thg thudng 1a do cac diéu chinh qué
mUc can thiét gay ra. Néu chi xét riéng vé yéu tb bién ddi chiing ta cd thé
két luan rang néu ngudi thg cang chinh it bao nhiéu thi bién déi cang it
b&y nhiéu. Tuy nhién nhiém vu ctia ngudi thg 1a phai diéu chinh sao cho
td in that phai gidng td in thd va ho can hiéu rang su diéu chinh phai dién
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ra tU tif vi may in can phai cé thdi gian dé dat dudc su 6n dinh sau nhiing
diéu chinh dé.
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Su 6n dinh va chinh xac trén td in chi cé thé dat dudc khi viéc cap muc
cho tling viing dudc diéu tiét sao cho lugng muc cung cap cho cac 16 muc
bang vdi lugng muc truyén xudng td in. Néu viéc cap muc quéa nhiéu,
lugng muc du sé ton dong va phan tan vao cac dai truyén muc lan can va
hinh anh trén cac viing dé sé dam hon. Néu su cap muc khong dd trén
b4t ky viing nao thi muc in sé hét dan va muc in tlf cac viing lan can lai
bS sung cho viing cap thiéu muc khién cho hinh anh trén td in trd nén
nhat hon. Nhu vay d6i véi mdi bai in, ngudi thg in phai canh lai cac khoé
muc dé diéu chinh viéc cdp muc cho phl hop véi d6 phd muc cla céc
vung trén hinh anh.

| 167




Chuong 7 KIEM TRA QUA TRINH IN VA CHAT LUONG T3 IN

168 |
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B0 thj cho thdy sy bién d6i trong qua trinh in
khi ngudi thg khéng tham gia diéu chinh may in.

RG rang 13 td in sé 6n dinh hon néu nhu céc diéu chinh tif phia ngudi tho
in it hon va thuc t& cho thay rang ngoai viéc diéu chinh dé cé dugc mat
d6 mong mubn, ngudi thg in con cb gang diéu chinh dé dat dudc su can
bang giita cac vliing chinh muc, day 1a diéu rat khd co thé dat dudc vi dé
dat dugc su can bang nay lai lam phéat sinh sy bién déi khac va qué trinh
diéu chinh cd 1an lugt dién ra cho dén khi in xong.

Cac chién ludc kiém soat

Qua cac phan tich & trén, hé théng muc 1a bd phan gay ra nhiéu bién ddi
nhat. Ching ta thudng bd qua yéu t6 su chinh slia clia ngudi thg in dua
trén cd sd nao. Néu viéc kiém soat chi dua trén su so sanh bang mat gita
td in thd va td in that hay gilia c4c to in th( v8i nhau thi bdn chét cta
cong viéc quyét dinh dén viéc ra quyét dinh diéu chinh ctia ngudi thg. Néu
bai in chi gdm cac hinh &nh tdng nguyén hay dnh nét thi viéc diéu chinh
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sao cho tdng mau gibng nhau, cé dudc su 6n dinh va do day 16p muc
ddng nhét trén toan bd td in chinh 1a cac yéu tb quyét dinh. Néu in mot
bai tudng tu nhung cé céc vliing c6 hinh anh tang thi thi cling doi hdi cac
diéu chinh trén nhung Iuu y hon vé su gia tang tang thu.

M3c dU ching ta cé thé 4p dung chién ludc kiém soat nay hay chién lugc
kiém soat khac nhung 16 rang la cé nhiing bai dé diéu chinh nhung ciing
c6 nhiing bai rét kho, thi du nhu cac bai cé hinh anh cé do tudng phan
thap va céac tong chl yéu 1a tdng xam sé rat nhay vai su bién ddi trong
can bang xam hay mat do gitia cac mau, trai lai cac hinh anh cé do tuong
phan manh vé tong va vé mau lai it bi anh hudng bdi cac yéu to trén.

Hé théng PCP clia Brunner

Hé thdng PCP clia Brunner da c6 nhiing nd luc nghién ctiu quan trong
nham dinh lugng cac anh hudng cla cac loai hinh anh khac nhau dén
dung sai cho phép trong qué trinh in mau. Hang Brunner da dé xu&t mot
hé théng “ HO so dd tudng phan hinh dnh”-PCP, trong dé hinh dnh dugdc
phan thanh cac nhém dua trén do nhay clia ching véi cac 16i can bang
xam. Hinh &nh dudc chia lam ba loai xuat phat tif nhém O dudc gan céc 6
mau cling tinh chat dudc phuc ché bang ba mau muc in cd ban. M&i nhém
c6 céc 6 tang thli véi muc do khac biét vé dién tich diém tram khéac nhau,
trong qué trinh in ngudi ta can cl vao su khéc biét clia cac 6 nay dé dua
ra quyét dinh xem hinh anh cé thé dudc chip nhan trong qué trinh phuc
ché hay khong néu xét riéng v& mét thi giac. Hinh anh dudc phan loai la
nhém 3 cé do tuong phan mau manh va cé dung sai bién ddi trong khodng
+6% dién tich diém tram tai cac vliing tong trung gian. Cac hinh anh trong
nhém 2 ( nhém cé da sb cac loai hinh anh) ¢ khad nang bién déi trong
khoang dung sai = 4%. Nhém 1 chl yéu la cac hinh dnh cé céc tong chil
yéu thién vé& xam trung tinh vi du nhu mau kim loai, day la nhém khé kiém
soat nhat vi chi can mot su bién ddi khoang +£2% thi da bi phat hién. Cac
nghién cliu khac cho thay su bién déi vé gia tang tang thd trong subt quéa
trinh in thudng dao dong trong khodng =2% tai cac tongtrung gian. Diéu
nay c6 nghia 1a cac 6 mau dong nhat hay hinh anh trong nhém mdt khdng
thé khong bién ddi trong qua trinh in. Nhiing hinh dnh trong nhém nay
phai dudc chuyén ddi sang hinh anh thién vé mau den bang ky thuat GCR
dé lam gidm dd nhay clia ching véi c4c bién ddi trong qua trinh in.
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Chién lugc do

Néu chién lugc kiém soat chi dua trén nhiing phép do thi viéc lua chon
6 kiém tra dé do va tiéu chi danh gia a yéu t6 quan trong vi ching ta
khdng con diéu chinh dua trén su cdm nhan thi giac. Vi do day 16p muc
12 yéu t6 duy nhat ma ching ta cé thé diéu chinh truc tiép va su diéu
chinh nay ludn dudc tién hanh thog qua viéc do gia tri mat do tong
nguyén. Phan 16n cac hé thong diéu tiét lugng muc tu dong trudc day
déu tuan th( phudng phép nay. Tuy nhién viéc diéu chinh nhu thé chi
thich hgp cho mét sb hinh dnh chd khong thich hop vdi toan b hinh
anh trén td in, do vay khi diéu chinh d6 day I6p muc ta phai chap nhan
tinh tudng ddi clia hinh &nh trén td in. Ching ta cling biét rang céc thudc
tinh khac clia cac déc trung in, dac biét 13 su gia tang tang th( rat quan
trong. Viéc duy tri mat do tong nguyén 6n dinh khong cé nghia 13 co
dudc cac mat do tang thd 6n dinh.

Vi Ié d6 chiing ta phai 4p dung chién ludc do va diéu tiét tuy thudc vao
ban chét clia cong viéc. Bang dudi day sé chi ra cac chién ludc do va kiém
tra cho tung loai céng viéc in.

Loai hinh anh Chién Iudc: kiém soat

Hinh dnh gdbm | Do mat do tong Quan sat va duy tri mat d6 téng

cac duong nét | nguyén nguyén trong qua trinh in.

va tong nguyen Do céc 6 mau tong Do mau va duy tri khodng sai biét
nguyén mau AE trong qua trinh in.

Hinh anh co Do méat do tong Quan sat va canh chinh dé duy tri

cac thang mau | nguyén va su gia ting | mat do téng nguyén trong khi van
tong nguyén va | tang thl & phan tong | ddm bdo su gia ting tang thi nam
cac thang mau | trung gian trong gidi han cho phép.

c6 tang thu

Do mat do tong Quan sat va duy tri mat d6 tong 75%
nguyén va mat do trong khi van gitt mat do téng nguyén
tong 75% nam trong khoang dung sai cho phép.
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Hinh anh Do méat do tong Quan sat va canh chinh @€ duy tri
thong thudng | nguyén va su gia tdng | mat do tdng nguyén trong khi van
tang th( & phan tong | dam bao su gia tang tang th nam

trung gian trong gidi han cho phép.

Do mat do tong Quan sat va duy tri mat do tdng 75%
nguyén va mat do trong khi van gitt mat do téng nguyén
téng 75% nam trong khodng dung sai cho phép.

Do mat d 6 can bang | Quan sét va canh chinh dé duy tri
xam qua 3 kinh loc mat dd cac 6 can bang xam trong khi
van dam bao sy gia tang tang thi
trong gidi han cho phép

Do mau lai cac 6 can | Quan sét va canh chinh cac 6 mau
bang xam trong khodng sai biét mau AE cho
phép va gia tri do tong nguyén &
khoang dung sai cho phép

Chién lugc kiém soat cac 6 xam

Can bang xam 1& mot dac tinh quan trong ctia mdt qua trinh phuc ché
va nd bi anh hudng bdi cac thudc tinh cla cac dac trung in. Ching ta cé
thé thay rd diéu nay trong qua trinh phuc ché. Ching ta phai sti dung can
bang x4m dé cung cip céc thong tin vé& cac dic trung in, do vay dé kiém
soat quéa trinh in ta van cd thé st dung chién ludc kiém soat dua trén co
sd duy tri su can bang xam & muc on dinh.

Cac 6 can bang xam c6 thé dudc do bang may do mat do, doi khi ta cling
phai do mat do 6 xdm bang ba loai kinh loc dé cd nhiing quyét dinh diéu
chinh hop ly. Do mat do 13 phudng phéap kiém soat dudc phat trién bdi
Brunner diing cho cac hé théng kiém soat Color Perfect clia Dupont va
Auto Pilot cia Man Roland.

Hé thong kiém soat CPC 2S clia Heidelberg ciing 1a mot hé théng kiém tra
tinh vi nhung lai diing phép do mau dé do cac 6 can bang xam. Hé thong
nay do mau & cac tong 75%, 6 can bang xam in chong ba mau trén td in
thi hay céc td in that duy tri ching trong khodng dung sai cho phép qua
céc thong s6 DE clia hé mau CIELAB. Véi cac may do mat dd viéc chinh
slia cac mau Cyan, Magieta, vang khong thé dudc thuc hién ngay ti phép
do ma phai thong qua viéc tinh toan. Cac may tinh khong chi can thiét

| 171




Chuong 7 KIEM TRA QUA TRINH IN VA CHAT LUONG T IN

dé xac dinh thudc tinh cta tling mau ma con xem xét chinh stia khi co su
gia tang tang thd. Chién lugc kiém soat dudc ap dung trong hé thong may
tinh qua luu dd dusi day

Luu db ra quyét dinh chinh sta trén céc hé thong kiém soét
bang may tinh théng qua cac gia tri mau do dugc & cac 6 can bang xam
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Mbt trong nhiing uu diém khi st dung phép do mau la xac ding dudc
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QUAN LY CHAT LUGNG SAN PHAM IN

khoang dung sai cho phép thong qua cac gia tri DE, cac gia tri nay phu
hdp v6i nhiing cdm nhan thi giac clia con ngudi trudc céc bién déi. Trong
b6i canh nay, cé mot diéu thd vi khi xem xét mbi quan hé gitia gié tri DE
véi cac mic dd bién ddi dién tich diém tram & cac tong trung gian va cac
loai hinh anh dudc phan loai d hé théng Brunner PCP. Cac chi s6 vé méi
quan hé d3c trung nay dudc thé hién & hinh dudi day.
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Bién doi dién tich diém tram va AE.

R6 rang 1a cd mot khoang bién déi dién tich diém tram dan dén mot gia
tri sai biét mau AE va cé nhiéu cach giai thich vé diéu nay: can bang xam
khong thé dat dudc néu nhu chi cé 3 gid tri mau muc in cd ban bang
nhau, cac bién ddi vé truyén tong gitla cac mau, su khac biét vé do sang
gilla ba mau.

Tuy nhién, véi cac gia tri sai biét mau nhd hon AE = 6, ta c6 thé thay
dudgc mbi quan hé tuyén tinh gitta muc dd bién ddi dién tich tram tai cac
6 can bang xam va gia tri E do dudc tai d6. M6i quan hé nay rd rag hon
khi in trén gidy couché véi do phan giai tram 60 dudng/ cm.

Thuc té cho thay trong céac diéu kién in dn dinh nhat thi bién ddi binh
thudng ciing tudng dudng vdi gia tri AE= 2 va né tudng dudng véi su bién
d6i dién tich tram 13 2%.

| 173




Chuong 7 KIEM TRA QUA TRINH IN VA CHAT LUONG T3 IN

174 |

Po trén cac hinh anh

Trong hau hét céac ing dung, viéc do chi la mdt phan cta qua trinh kiém
soat, yéu t6 quan trong chinh Ia ban chat cla hinh anh dang dudc do,
viéc do kiém tra thudng dudc tién hanh thong qua cac thang kiém tra.
Cac thang kiém tra c6 khuyét diém & chd chiing chiém dién tich trén td in
va khong phai ltic nao ching cling phan anh dung nhiing thay déi dang
dién ra trén td in. Do vay ngoai cach dung thang kiém tra ngudi ta con cé
thé do tryc tiép cac hinh anh trén td in. Tuy nhién, d6i véi cac cong viéc
in cu thé, néu cd cac mang hinh anh dd 16n vai cac tong tuong dbi déu
nhau thi viéc do dac khong c6 van dé nhung kh khong cé chd do hay chd
do c6 nhiéu tdng mau chong lan 1&n nhau thi van dé bat dau phat sinh va
chling ta khé co thé kiém soat thong qua viéc do truc tiép trén hinh anh.

Pinh vi diém do chinh xac 1& mot yéu tb quan trong khi do céac hinh anh
khong cé tong dong nhét.

TU nhiing quan sat trong thuc tién ngudi ta da thy rang chién lugc kiém
soat bang céach do tryc tiép 1&n hinh &nh trén td in khdng dé& 4p dung cho
phan 16n céc loai cong viéc in ma chi co thé ap dung trong nhiing diéu
kién cu thé.






