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LOI MO PAU

Nguoi Do Thai c6 cau “Nghe thi quén, doc thi nhé va lam thi hiéu”.
Véi phuong chdm nay cung véi nhitng yéu cau tir dé cuong chi tiét ca
mon hoc Thuc hanh - thi nghiém vat li€u in theo Chuong trinh gido duc
dai hoc 132 tin chi. Gido trinh Thuc hanh — thi nghi¢m vat liéu in
duoc bién soan nham giup cho sinh vién cing ¢d, bo sung va lam sang
té nhirng kién thtre chuyén moén vé vt liéu in. Bén canh d6, mon hoc
con trang bi nhitng k¥ ning co ban vé cach hoc tp va nghién ctru trong
phong thi nghiém.

Dua trén nén tang kién thirc co ban cia mon hoc Vit liéu in va Ly
thuyét mau sdac, Giao trinh Thue hanh - thi nghiém vat liéu in duoc thiét
ké gdm c6 9 bai thyc hanh - thi nghiém danh cho sinh vién gdm céc phan
chinh nhu sau:

*

< Gidy in: xac dinh tinh chét co hoc cua gidy bao gom d6 day,
dinh luong, hudng s6 gidy, mit gidy va do am gidy; xac dinh tinh
chat quang hoc cua gidy nhu do tring, mau sic, hudng ngd mau
va do bong.

* Muec in: xac dinh d6 nhét, 40 min va d6 pH cua muyec in; pH va

L)

dd dan dién cia dung dich lam am trong in offset va cac muc in
goc nudc.

>

San pham in (t¢ in): x4c dinh cac thong s6 quang hoc cuia myc

o
*

in nhu: do mau, so sainh mau, do d¢ bong, do Density, do do léch
tong mau va do nga xam cuia muc in. Song song d6, moéon hoc con
gitp nguoi hoc st dung thanh thao céc thiét bi do, kiém tra tién
tién sir dung phd bién trong nganh cong nghiép in.

Nhom tac gia xin chan thanh cam on va hoan nghénh nhiing ¥ kién
dong gop cua quy dong nghiép va cac ban sinh vién nham gitp gido trinh
hoan thién hon.

Moi ¥ kién déng gdp xin vui long lién hé qua email: phuongnt@
hcmute.edu.vn hodc nthphuong.khvl@gmail.com

TP Ho Chi Minh, thang 04 nam 2019
Nhom tac gia






PHAN NHAP MON
THUC HANH - THI NGHIEM VAT LIEU IN

1.1. Yéu cau doi voi sinh vién

e Chudn bi néi dung Thire hanh - thi nghiém: Sinh vién chuén bj
giéy, muc va cac loai thiét bi dung cu do dat thi nghi€ém c6 lién
quan (Xem yéu cau déi véi mdi bai thuc hanh - thi nghiém).

e Téc phong va thai dg: Rén luyén tac phong can than va chinh xéac
trong qué trinh thuc hanh thi nghi€m, tuan thu cac diéu kién thi
nghiém va ndi quy phong thi nghiém.

o Ghi chép sé liéu thi nghiém: Tat ca cac sb liéu trong budi thi nghiém
phai dugc ghi chép 16 rang theo biéu mau ctia phong thi nghiém va
c6 x4c nhan cla gido vién hudng dan trén két qua tho.

® Bdo cdo thi nghiém: Thuc hién cac ndi dung bao céo theo yéu cau
cua tung bai thi nghi¢m, céc dd thi, khong gian mau cé thé duoc
v& bang tay trén gidy ké 6 1i hoac khuyén khich v& bang cac phan
mém V& d6 thi.

1.2. Khai niém vé sai s6 trong thwc hanh thi nghiém
1.2.1. Gid tri trung binh cua cac dai lwong do

Khi do mét dai lwong bat ky trong qua trinh thyc hanh thi nghiém
nhu: d6 day gidy, dinh luong gidy hodc cac gia tri mau Lab,... Néu chi do
mot lan thi gia tri do khong dang tin cdy do c6 thé méc sai sét, do do ta can
do nhiéu lan X5 Xpy Xypeney X roi léy gia tri trung binh cuia cac lan do nhu
cong thure (0.1). Céc dai luong do dugce chia lam hai loai 1a dai luwong do

tryc tiép va dai luong do gian tiép.

x1+x2 +...+xn (0.1)

X =
n

1.2.2. Pgi lwong do truc tiép: Puoc do thong qua cac dung cu do, vi du: do
do day gidy bang thudc palmer, do gia tri mau Lab ctia muc in bang thiét bi
do X-Rite 530,... Khi tién hanh do mot dai luong x nao dé6 mot cach truc
tiép, chung ta phai do nhiéu 1an va gia trj trung binh ctia dai luong x nay
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duoc tinh nhu cong thie (0.1). S6 1an do cang nhiéu (n 16n) thi gia tri trung
binh cang dang tin cay.

1.2.3. Pai lwong do gidn tiép: Cac dai lugng do khong thé do dugc thong
qua cic dung cu do ma phai biéu dién dudi dang ham cta cac dai luong
do truc tiép.

Vi du, dé xé4c dinh dinh lugng gidy ta st dung cong thirc: ¥(g/m?) =%
, trong d6 m 13 khéi luong cua gidy va S 1a dién tich gidy. Dé xac dinh dinh
lugng gidy ta can can truc tiép m va xac dinh dién tich S nhiéu 1anxdi lay
gié tri trung binh. Gi4 tri trung binh cua dinh lwong gidy 1a: y(g/m*) = % Xac
dinh d6 chat (mat do) va do r5ng cua giéy cling la céc dai lugng do gian
tiép: DO chit (ty trong) = Dinh luong/do day gidy; Do rong = 1/Do chit.

1.3. Sai s6 ciia phép do

M&i phép do déu c6 mot do chinh xac ndo d6 phu thudc vao nhiéu
yéu t6 nhu: phuong phap do, d6 chinh xac cia may do, hodc ngudi do,...
Viy phép do hoan toan dung khong thé thuc hién dugc. Do d6, khi do mot
dai lugng vat Iy ndi chung va cac dai lugng trong thyc hanh thi nghiém vat
li¢u in ndi riéng, ta chi tim duoc gia tri do chir khong tim dugc gia tri thyc.
Van dé dit ra 1a 1am cach nao dé udce tinh hop 1i khoang cach giira gia tri
do va gia tri thuc, chinh la xac dinh d¢ chinh xac ctia phép do. Nguoi ta
ding danh tir sai s6 dé dién ta sy chinh xéac ciia phép do. C6 nhiéu nguyén
nhan gay ra sai s6, bao gdm:

1.3.1. Sai 56 h¢ thong

Céc dung cu do khong thé dat dén do chinh xac mot cach tuyét doi,
dic tinh cua loai sai s6 hé théng la n6 tac dong mot chiéu trén két qua do.
Sai s6 hé théng c6 thé 1am 1éch han két qua ctia phép do, do d6 ta can phai
loai trir hodc giam tdi da sai s6 hé théng.

Nguyén nhan gay ra sai s6 hé thong:

» Do chua can chinh thiét bi do. Vi du: trudce khi do cdc tinh chat
quang hoc cia gidy, muwc in can phdi can chinh thiét bi Xrite 530
VGi tam trang chudn kém theo thiét bi.

= Do nha san xuit cac thiét bi do ludng.

= Do phuong phap do.



1.3.2. Sai s6 ngdu nhién
Sai s6 ndy gdy ra boi nhiéu nguyén nhiéu nguyén nhan khac nhau
xuét phat tir:
= Dinh nghia khong hoan hio cac diéu kién thi nghiém (nhu d6 tinh
khiét cua chét can do,...).
= Sy phan tan ciia két qua do khi 1ap lai phép do, diéu nay thuong phu
thudc vao su khéo 1éo cua nguoi do.
= (G161 han tin cdy cua may do.
1.3.3. Sai 56 thé
Do nguoi lam thi nghiém mac phai, sai s6 nay dé dang bi khong ché,
loai bo boi ngudi lam thi nghiém can trong, c6 kinh nghiém. Tom lai, khi
1am thi nghiém ta pham phai vira sai s hé thong vira sai sb ngu nhién, tuy
nhién nhiing nguyén nhan gay ra chung thuong kho phan biét.
1.4. Cach tinh va biéu dién két qua ciia dai lwong do truc tiép
Gia str c6 mot dai luong x can do, néu do truc tiép dai luong nay
thi ta ¢6 géng thuc hién nhiéu 1an do (n=1,2,3,... 1a s6 lan do) dé
gia tri trung binh cta két qua do gan véi gia tri thuc nhét va nén do véi
s6 lan 1é.

X+ X, ot X,

X =

(0.1)

n

Ket qua trung binh kém theo sai s chua biét, vi vdy can tim gidi han
cua sai sd, sai s6 cta phép do dugc tinh theo cong thic:

X, —x|+|x2 —x|+...+

X, —x|

Ax = | (0.2)

n
Két qua cudi cung cua phép do dugc biéu dién dudi dang:
x=xtAx
Vi du: Gia tri trung ‘tinh mat do quang hoc cua muc Cyan do duogc
v6i thiét bi X-Rite 530 1a D =1,54, trong 5 1an do 1an lugt thu dugc cac

két qua nhu sau: D1 = 1,51, D2 =1,57, D3 =1,54, D4 = 1,52 va D5 =
1,54, sai sb tuyét d6i ciia phép do mat do cuia myuc Cyan la:



1,51-1,54/+
Ax =

1,57-1,54]+

1,54-1,54]+
5

1,52-1,54]+

1,54-1,54
=0,02

Vay két qua cudi cung cua phép do mat do cua myuc Cyan dugc biéu
dién dudi dang: D = 1,54 +0,02.

Hau hét cac két qua do lién quan dén kiém tra chét lugng san pham
in nhu: thong s6 mau Lab, gia tri mat d9, do tuong phan in, dg léch tong
mau, do nga xam,... déu 1a cac dai luong duogc do truc tiép tir cac thiét b
chuyén dung nén trong gidi han cua gido trinh nay s& khéng trinh bay két
qud do va sai sé ciia cdc dai lwong do gian tiép.

1.5. Can chinh thiét bi do
DPé két qua do dugc chinh xac, cin phai:

» Can chinh thiét bi do trude khi do: Vi du can chinh may do mau
quang phé Konica Minolta FD-5 v&i tam can chinh chuan trudc khi
do; can chinh may do d6 bong Elcometer 406 véi tim cin chinh
chuan c6 do bong = 0 va 93,4 trude khi do.

= Kiém soat thiét bi do theo dinh ky: kiém tra dinh ky sai sb cta thiét
bi, dung cu do béng cac thiét bi do c6 dd chinh xac cao hon (theo
yéu ciu ciia nha san xuat).
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Bai 1. CAU TRUC GIAY
XAC PINH PO DAY, PINH LUQONG

1.1. MUC PICH

Gitip sinh vién biét cach x4c dinh céc tinh chat lién quan dén cau
trac gidy nhu: do day va dinh luong gidy.

1.2. CO SO LY THUYET
1.2.1. Thanh phin cua gidy

Céc thanh phan chinh cia gidy gom: xenlulo, hemixenlulo, lignine
va cac chat phu gia. Xenlulo 1a mét loai polymer ty nhién c6 cong thic
(CH,O,) nhu hinh 1.1, cidc phan tr xenlulo chira mot s6 lugng 16n cac
nhom —OH lam cho ching c6 kha nang hit nudce va truong nd trong nudce.
Lignine ciing 13 mot loai polymer ty nhién c6 cu tric mach khong gian
nén chiing cting va kho dan két lai véi nhau, diéu nay lam cho bé mit gidy
khong phang va theo thoi gian lignine s& bi nga vang.

(CﬁH] UOS)n . n=100-10000 (mic 43 polymer héa)

n = 100-10000

Hinh 1.1. Céng thitc cdu tao ciia xenlulo
Chat phu gia: A1,O,.28i0,.2H,0 (cao lanh), CaCO,, BaSO,, TiO,,
3Mg0.4Si0,.2H,0 (b0t talc).
1.2.2. Tinh chit ciia gidy
Tinh chdt quang hoc: 6 sang, do tring, d6 duc, do bong va mau
cua gidy.
Tinh chat vdt Iy: dinh luong (g/m?), d6 day, mat do (d6 chit) (g/cm®)

va do rong (1/d6 chit) cua gidy.

11



Trong bai dau cta hoc phan thyc hanh thi nghiém nay, sinh vién s&
xac dinh cac tinh chat vat 1y cia gidy gom: do day va dinh luong gidy; tir
d6 suy ra cac thong sé do chat va do rdng cua gidy.

Chiéu day: Mot trong nhitng thong sb quan trong cua cac vat liéu
dang tAm. Trong nhirng diéu kién xac dinh, cing védi su ting chiéu day
thi d6 bén va kha ning chiu bién dang nén cua gidy ting 1én, giam do
xuyén thau, ...

% Gidy in thuong st dung: 0,03-0,25mm; Carton c6 chiéu day dén

3mm.

< Gidy thong thuong c6 chidu day: 0,07-0,1mm. Hon nita, chiéu

day 1a théng sb quan trong dé ngudi tho in cai dit ché do lam viée
cho méy in nhu: ap lyc in, khoang cach giita 6ng cao su va éng
¢ép in,...

Pinh lrgng: Khéi lugng 1m?gidy, don vi 1a g/m2. Khéi lugng nay
1a tong khéi luong cac thanh phan vat liéu soi, chat don va hoi nudc
duoc sir dung trong qua trinh san xuét gidy. Giy in thong thuong c6
dinh luong 20-200g/m?, carton cé dinh luong dén 2000g/m2. Dinh
lugng anh huéng kha 16n dén viéc xac dinh phuwong an thiét ké an
pham: s trang/tay sach, khéi luong cong viéc trong cac cong doan
thanh pham, ...

1.3. VAT LIEU, THIET BI

Vit liéu: Nam loai gidy khac nhau (mdi t& c6 dién tich tdi thiéu Ia
1m?) da dugc danh s6 va v& mili tén theo mot hudng.

Thiét bi:

1. Can dién tir phan tich v6i thong sé hién thi 1/1000g (Xem quy trinh
van hanh cua can dién tt SHINKO DJ- 600).

2. Tu sdy (Xem quy trinh van hanh cua tu sy 1330 FX2).

3. Ban cit gidy hoic kéo.

4. Thudc thang.

5. Thudce Palme vdi @6 chinh xac 0,01mm.

6. May do do day gidy Mitutoyo No.547-316.

12



1.4. TRINH TU PO
1.4.1. Xac dinh dd day gidy

Xac dinh do day gidy bang thuéc palmer theo trinh ti sau:

1. Mbi to gidy can kiém nghiém: Cit 10 to gidy nhé co dién tich toi
thiéu 10x10cm?.

2. Dung thudc palmer do chiéu day 10 to gidy trén. Ghi gia tri do vao
Bang 1.5.1.

3. Thuc hién budc 2 trén 4 diém khac nhau thudc dién tich gidy.

4. Tinh d6 day 1 to gidy.

5. Thuc hién lai buée 1 dén budce 4 cho cac loai giéy can kiém nghiém
con lai.

Xac dinh do day gidy bang mdy do do day gidy Mitutoyo

1. D6i voi mdi to gidy can kiém nghiém: Cat 1 manh co kich thudc
20x20cm?.

2. Bat may do do day gidy Mitutoyo. Chon ché do do tuyét dbi:
ZERO/ABS.

3. Do 5 gia tri 4o day gidy tai 5 vi tri khac nhau. Ghi gié tri do vao
Béang 1.5.2.

4. Thuc hién lai budc 1 dén bude 4 cho cac loai gidy can kiém nghiém
con lai.

1.4.2. Xac dinh dinh lwong gidy

1. Pidu ho gidy can kiém nghiém (dién tich tdi thiéu 20x20cm?) dén
khi d6 4m khong thay doi.

2. Can dinh luong gidy va ghi két qua vao Bang 1.5.3.
3. Dinh lugng (y) dugc tinh theo cong thic (1.1):
_mx 10*

20x20 (1.1)
m: khéi lugng gidy can duoc (g)

y(g/m?)

4. Thyc hién lai budc 1 dén budce 3 cho cac loai gidy can kiém nghiém
con lai.
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1.5. BAO CAO KET QUA THUC HANH - THi NGHIEM

Bing 1.5.1. S6 liéu dé day gidy bang thuéc palmer

Ky hi¢u

Do day 10 to gidy (mm)

giay
kiém
nghiém

Lan
1

Lan | Lan

2

3

Lan
4

Lan
5

Trung
binh

Do day
1to
gidy

(mm)

2]
O~

7]
O>~

w2
O>~

w2
O~

SO ...

Bing 1.5.2. S6 liéu dé day gidy bang thudce thiét bi do dé day gidy

Ky hié¢u
giay kiem
nghiém

Do day gidy (mm)

Lin1

Lin 2

Lan 3

Lan 4

Lan 5

Trung
binh
(mm)

w2
O>~

w2
O~

7]
O~

2]
O~

72!
O~

7]
O~

Bing 1.5.3. S6 liéu dinh lwong gidy

Ky hi¢u

Khdi lwgng gidy, 20x20cm?

gidy
kiém
nghiém

Lin
2

Lan
R}

Lan
4

Lin
5

Trung
binh

Pinh
lwgng
giay
(g/m?)

n
O~

w2
O~

w2
O>~

]
O~

n
O~
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CAU HOI
1. Nguyén nhan dan dén sai s6 trong cac phép do? Trinh bay cac sb
li¢u thi nghiém c6 kem theo sai s6 nhu da huéng dan ¢ bai mo dau.

2. Nhan xét vé két qua do d6 day gidy bang thudc palmer va thudc
do dién tu.

3. Tir két qua thi nghiém do dugc, nhan xét gi vé mbi quan hé gitra
d6 day va dinh luong gidy.

4. Ttr két qua thi nghiém, tinh céc thong sé do chat va do rong
cua gidy.

5. Néu tng dung thuc té cua viée xac dinh do day, dinh lugng giéy
trong in va thanh pham.
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Bai 2. CAU TRUC GIAY
XAC PINH HUONG GIAY, MAT GIAY
VA PO AM GIAY

2.1. MUC PiCH

Gitip sinh vién biét cach xac dinh céc tinh chat lién quan dén cau
tric giay nhu: hudng gidy, mat gidy va dg am giay.
2.2.COSOLY THUYET

Huwéng gidy: Do su sip xép co hudng cia cac soi xenlulo trén ludi
cua may xeo giay lam cho giay ludn c6 hudng song song (hudng xé giay)
va hudng vuong gdc nhu hinh 2.1. Vi su sap xep nay lam cho gidy c6 mot
sO tinh chat nhu sau:

Hudng vuéng géc [_b 8
——

( ' | Xenlulo

J (ChHlﬂoﬁ)n , 0=100-10000 (mdt d6 polymer héa)

A
J § o CHOH [ o
[]
0

—

n = 100-10000

Hudng may (/)

Hinh 2.1. Su dinh huong cac soi xenlulo theo hai huong
va cau triic chi tiét ciia xenlulo
= D) bén ctia hudng song song cao hon hudng vudng goc;
= P¢ truong nd khi tiép xtic véi nude cua hudng song song thap hon
huéng vudng goc. Su lwa chon huéng gidy anh hudng rat nhidu dén
chat luong va tinh my thuat cla san pham in.
Mt gidy: Do may xeo gidy chi c6 mot mit ludi nén gidy ludn cé su
khac biét vé do lang trén hai mat gidy. Su khac nhau niy s& gay nén mot
s6 khac biét vé chat lugng tai tao hinh anh khi in trén ca hai mét cuia giéy.
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Hinh 2.2 cho thdy chi tiét cua mat gidy bong va gidy mo duéi kinh hién
vi quang hoc thong thuong. Hinh 2.3 cho thdy anh hién vi dién tir bé mat
(SEM) clia mit cat ctia mot loai gidy trang phu hai mit.

Lop trang phu

Hinh 2.3. Anh hién vi dién tir bé mdt (SEM: Scaning Electronic
Microscopy) ciia mdt cat mét logi gidy trang phii hai mdt
P am gidy: Theo tiéu chuan ISO 287, d6 am gidy chi don gian 1a sy
thay d6i khoi lugng gidy trude va sau khi sy ¢ 105°C+2°C. O cac nude nhiét
dai, do am twong dbi cua gidy 1a 65% tai 27°C. Gidy dé dang hut 4m hodc nha
am ra moi truong xung quanh néu nhu méi trudng kho hon d6 4m 6n dinh cia
gidy va do 4m cuia gidy anh huong 1én toan bo tinh chat co 1y cia gidy.

2.3. VAT LIEU, THIET BI
Vit liéu: Nam loai gidy khac chung loai (ding chung véi gidy ¢ Bai 1).

Thiét bi: Tu say (Xem quy trinh van hanh cua tu sdy 1330 FX2),
may do d6 am gidy P-2000.
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2.4. TRINH TU PO
2.4.1. Xac dinh hudéng gi?iy

1. Trén hai canh vuong
goc cla gidy can kiém nghiém:
Cit 2 bang gidy co kich thudc
2x25cm?. Panh diu A, B theo
mdi chiéu.

2. Chép hai bang gidy lai.
Giit chat mot dau; dau kia dé roi
tu do va quan sat cach 2 bang
gidy tach xa nhau.

3. Thyc hi¢n budc 2 nhung
quay 180°. Quan sat cach 2 bang
gidy tach xa nhau.

4. So sanh 2 truong hop
¢ budce 2 va 3. Truong hop nao
2 bing gidy tach xa nhau hon
thi bang gidy ¢ phia trén sé& 1a
hudng song song (hinh 2.4).

5. Thuc hién lai buée 1 dén
4 cho 4 to gidy can kiém nghiém
con lai.

7
DN

N

7

Huong song song

1

Huong vuéng goc

Hinh 2.4. Cdch xdc dinh huéng gidy

Huong song song

Mat giéy

Hinh 2.5. Cdch xdc dinh mdt gidy

6. Két qua xac dinh hudéng gidy duoc ghi vao Bang 2.5.1.

2.4.2. Xac dinh mit gidy

1. Trén moi to gidy can ki€ém nghiém, cat 2 manh giay nho c6 kich

thudc it nhat 10x10cm?2.

2. Pt 2 manh gidy nho (nguoc mit nhau) vao ta siy ¢ 100°C, say

gidy trong khoang thoi gian 10 phut.

4. Lay méu gidy ra ban va quan sat. Gidy ludn cong nguoc voi mat
ludi va chiéu long méang 13 hudng song song (hinh 2.5). Bdi chiéu lai
huéng gidy v6i phan thi nghiém 2.4.1.

5. Thuc hién lai budc 1 dén 3 cho 4 to giéy can kiém nghiém con lai.

6. Két qua xac dinh mit gidy duoc ghi vao Bang 2.5.2.
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2.4.3. X4c dinh dd 4m gidy

1. Str dung céc loai gidy da cat c6 dién tich 10x10 cm? hodc 20x20 cm?
nhu & cac phan trén.

2. Trudce khi sdy: do d6 am cua gidy tai 5 vi tri khac nhau trén
bé mit gidy bang may do d6 am gidy P-2000, ghi lai két qua do vao
Bang 2.5.2.

3. Tuwong tu, sau khi siy 10 phut, ghi nhan lai gia tri d6 am gidy ¢ 5
vi tri khac nhau vao Bang 2.5.2.

2.5.BAO CAO KET QUA THU'C HANH - THI NGHIEM
Bing 2.5.1. Xdac dinh huéng gidy (theo chiéu miii tén cho truéc)
) Giay kiém nghiém ’
SO ... SO ... SO ... SO ... SO ...

Huéng gidy
(theo chiéu

mili tén)

Bing 2.5.2. Mdt gidy (theo mdt da danh sé trude), dé am gidy

Giay kiém nghié¢m
SH ... S6 ... S6 ... S6 ... SH ...

Mit gidy (mat
da danh s6)
Do am trude
khi sdy (%)
Do 4m sau khi
sy (%)

CAU HOI
1. Thanh phan, cu tao cua gidy gdm nhirng gi?

2. Tai sao hudng song song chiu lyc t6t hon hudng vudng goc, va hudng
vudng goc bi gidn nd nhiéu hon hudng song khi tiép xtc véi nudc?

3. Giai thich tai sao mat gidy cong nguoc v6i mat ludi va chiéu 10ng
mang 1a huéng song song?
4. Néu tng dung thuc té trong nganh in cua vi¢c xac dinh hudng giéy,

mat gidy va do am giay.
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Bai 3. TINH CHAT QUANG HQC CUA
GIAY PO PO SANG, PO TRANG VA PO BONG

3.1. MUC PiCH

Gitp sinh vién phan biét duoc cac khai niém do sdng, do trdang va
dé béng cua gidy, tir d6 biét cach xac dinh cac thong sd nay bang thiét bi
Spectrodensitometer FD-5 Konica Minolta (hodc Xrite 530) va thiét bi do
do bong Elcometer 406 L.

3.2.COSO LY THUYET

Céc tinh chat quang hoc quan trong cia gidy bao gdm: mau sic, do
sang, d trang va do bong. Cac tinh chat nay bi anh hudng boi bot gidy, cac
vat liéu tho st dung trong trang phu va cong nghé san xuat gidy. Tinh chét
quang hoc cua gidy lién quan dén su phan xa, hip thu hodc truyén qua cia
anh sang khi c6 su tuong tac gitra anh sang voi gidy.

3.2.1. D¢ sang (Brightness)

Dinh nghia: Do sang dugc dinh nghia 1a phép do sy phan xa cua
anh sang mau xanh (blue) tir bé mit cua gidy, anh sang mau blue nay cé
bude song chinh xac tai 457nm véi d6 rong pho phan xa 1a 44nm. Viéc
lya chon budc song nay la do mit ngudi nhay véi anh sang mau blue.
Trong quéa trinh san xuat gidy, khi gidy duoc tdy tring thi duong
cong phd phan xa ting hau hét trong ving mau xanh (blue) va ving
tim tai budc song khoang 457nm. Hau hét gidy trang c6 do sang tir 60
dén 90%.

Gia tri do sang nam trong khoang thang do tir 0 dén 100%; tuy
nhién, trong mot sd truong hop gia tri do sang cua gidy vuot qua 100%.
Trong qua trinh san xuat gidy, cac tac nhan lam sang quang hoc (optical
brightening agents (OBAs)) thuong duoc thém vao dé cai thién do sang
clia gidy. Vai tro ctia cac OBA la phan xa anh sang UV (cuc tim) tir
ngudn sang nhu 1a anh sang nhin thiy trong ving pho anh sang xanh
(blue). Két qua 1a anh sang (nhin thay) phan xa tir bé mit cta gidy cao
hon so v6i anh sang mau blue phat ra tir ngudn sang, dan dén gia tri do
trang vuot qua 100%.
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Cic diéu kién dwoc siv dung trong nganh cong nghiép gid'y va
bét gidy

Nguon chiéu sang: Cac ngudn sang chuan CIE: C, D65 (6500K)
va D50 (5000K) duogc trinh bay nhu hinh 3.1. Ngudn sang chuan (D)
bao gém ca ving anh sang khong nhin thay nam trong mién UV c6 budc
song 300-380nm (hinh 3.1(a)), trong khi ngudn sang C khong bao gém
vung nay.

Hai chuan quan sat duoc dinh nghia boi CIE: Chuan quan sat CIE
1931 v6i chudn quan sat goc 2° va chuin quan sat CIE 1964 véi chuan
quan sat 10°.

M&i chuan quan sat dugc dinh nghia bai ba ham hoa hop mau dugc
su dung trong tinh toan céc gia tri kich thich ba thanh phén CIEX)Y, Z
va X, Y, Z, Nganh cong nghi¢p gidy va bot gidy str dung két hop ca
nguodn sang va cac ham quan sat chuan va duogc ky hiéu nhu sau: C/2°,

D65/2° va D50/2°.

T o140

2
..... D6
187 A (a) A 120——%}57 (b) -
16 7|~ D50 N < /N
- D65 Sioo —
14 . S =
12 4~ AUvcut) = g AT
1 /‘4* - & , A A (UV cut)
08 -l
08 D\" 4/ .. = -
04 e B £ -
02 = @ p——er
(== EEs L L (A 1 1 1 ! J 0t L
300 320 340 360 380 400 420 440 460 480 500 380 430 480 530 580 630 680 730
Buwdc séng (nm) Budc song (nm)

Hinh 3.1. (a) Phé phin bé cwong dé cia cdc loai nguon sang khdc nhau,
(b) Pho phan xa cua cdc nguon sang khdc nhau,
(c) Thiét bi do do sang cua giay Spectrodensitometer FD-5
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Cdc tiéu chudn céng nghiép dwoc siv dung dé dinh gid dp sing

cua gidy:

% Technical Association of the Pulp and Paper Industry (TAPPI):
T451.

¢ International Organization for Standardization (ISO): ISO 2470.

< Chuan ISO 12647-2 (Bang 3.1) dugc str dung cho quan 1y mau
trong nganh cong nghiép d6 hoa. Chuan nay danh gia su phuc ché

mau theo loai gidy dinh trudc.

Chuén TAPPI thuong duge sir dung & khu vuc Bac My, trong khi
chudn ISO dugc st dung ¢ nhitng ving con lai trén thé gioi.

C6 ba gia tri d6 sang cho gidy phat huynh quang: d6 sang ISO duéi
ngudn sang C, 6 sang D65 dudi ngudn sang D65 va do sang dudi su phat
huynh quang duoc loai bo. Gia tri 46 sang cao hon thi gidy sang hon. Gidy
c6 chira cac tic nhan lam tring quang hoc (OBAs) cho thiy dinh phan xa
anh sang xanh. Su phan xa anh sang xanh lam cho gidy trang hon du6i mat

ngudi quan sat do mat ngudi nhay véi thanh phan anh sang phan xa nay.
3.2.2. P tring (Whiteness)

Do tring cua gidy 1a kha ning phan xa toan bd ctia mién anh sang
nhin thay khi chiéu t6i bé mat cua gidy. Do tring CIE (dugc dua ra boi Hoi
dong Chiéu sang Qudc té - CIE) duoc do dudi ngudn sang D65 (mo phong
anh sang ngoai troi vao ban ngay). Gid tri do tring cua gidy duogc tinh tir
viéc do phd mau cia gidy dudi ngudn sang D65. Ngudn sang D65 c6 chia
lwong anh sang UV cao hon so voi ngudn sang D50 duoc st dung trong
nganh cong nghiép dd hoa (xem hinh 3.1(b)), vi thé su hoat dong cua cac
OBA s& cao hon. Ddi voi su phéan xa hoan hdo (vat liéu mau tréng khong
phat huynh quang), gi4 tri do tring CIE 1a 100%; tuy nhién, ddi véi cac
loai gidy c6 chita cic chat phu gia OBA gia tri ndy c6 thé 16n hon 100%
nhu hinh 3.2, cac OBA hép thy anh sang UV va phat lai 4nh sang trong

mién nhin thay.

Cong thirc tinh do tring CIE dugc trinh bay nhu sau:

22



W =Y,+800(x,,, —x,,)+1700(y, , — ¥;,) G-D
Y, lagiatriY, x vay,, lacéactoa do mau cia mau; x  vay  lacac
toa do mau cua ngudn sang D65. Tat ca cac thong s6 dugc tinh theo céac

ham trong s6 ctia chuédn quan sat 10°.

140 : ! : !

>y 1ay B Phan xa duéi ngudn sing

120 -

_Phan xa du6i nguon sang

- Phan xa dudi nguon sang c6 cuong do UV
thap 5

100 -

80 fhaf} i

] {Phin xa dudi 3 ngudn sang D65, D50 va
_.GiayA  nguon sang c6 cudong do UV thap

h
it
4

[21]| Scaacan0oaascas

. quang (fluorescent whitening agent (FWA)):

- Gidy B: ¢6 chira FWA

G71]| S08a0080000"

o 350 450 4%0 560 55‘0 ED‘D Bal 700 750
Buéc song (nm)
Hinh 3.2. Ph6 phan xa cua gidy khong chita FWA (gidy A)
va chira FWA (gidy B) duéi cdc nguon sang khdac nhau

Do trang thong thuong cua gidy in khoang 60 - 87%, do trang gidy
khong anh huong truc tiép dén kha ning in nhung anh huéng dén két qua
in, gidy c6 do trang cang cao thi do twong phan hinh anh in s& cang tot.
Thanh phan chinh ciia gidy gom: xenlulo, hemixenlulo, lignine va cac chat
phu gia nhu chét tao mau, chit lam tring quang hoc hoic cac khoang chit
v6 co. Hon nita, tily thuc vao phuong phap tay bot gidy va thanh phan cac
chat phy gia ma do tring gidy sé thay d6i, mau gidy thong thudng s& khong
trung tinh ma s& bi nga mau (Color Cast). Biét trudc dugc sy nga mau cia
gidy theo huéng nio thi ¢ thé bu trir trong qua trinh ché ban dé chét luong
tai tao hinh anh in duogc cai thién.
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Bdng 3.1. Toa do mau, do bong va do sang
ciia cdc loai gidy khdc nhau theo chudn ISO 12647-2

Cac thong sb
. ok 1SO
Loai giay X . . | Gloss .
L a b Brightness
(%)
(%)
Trang phti bong, khong gd | 93 (95) |0 (0) -3 (-2)| 65 89
Trang phu mo, khong gb 92(94) |0 (0)[-3(-2)| 38 89
Trang phu bong, in cudn 87(92) |-1(0)| 3(5) | 55 70
Khong trang phu, trang 92(95)0(0)[-3(-2)| 6 93
Khoéng trang phu, hoi vang | 88 (90) |0 (0)| 6(9) | 6 73
3.2.3. B¢ bong (Gloss)

Do bong lién quan dén kha nang phan xa anh sang theo mot hudng
cu thé. Trong san xuat gidy trang phii do bong 1a mot thong s6 quan trong,
d6 bong 1am cho gidy trong co vé dep mit hon va vi thé thong s6 nay thuong
quan trong cho in quang céo. Nguyén ly do d bong va thiét bi chuyén dung
dugc trinh bay nhu hinh 3.3, tai d6 mau do dugc chiéu boi mot cham sang
song song v&i mot goc to1 nao do, co thé 1a 20, 60 hodc 85° tuy vao loai vat
liéu can do do bong. Trong nganh in, dang hinh hoc xac dinh goc do sir dung
dua trén chat luong gidy va mirc d6 bong. Do bong ciing c6 thé duoc do trén
phan tr in dé danh gia d6 bong ctia 16p muc in.

(a) . Cam bién
%A’a’nh sang

\
!

Hinh 3.3. Do do bo’ng.‘ (a) Po do bong voi cdc goc do khac nhau, (b)
Thiet bi do do bong Elcometer 406L
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Do bong thap D) béng trung binh  DJ bong cao

1 2 3 4 5 6 7 8 9 10 11 12 13
Mau do

Hinh 3.4. Khoadng thang do d¢ bong voi cdc goc do khac nhau

Bing 3.2. Khodng thang do dé béng phit hop véi géc do cia thiét bi

Khoing do bong Gia tri do véi goc Géc khuyén cao dé
60° do
Thap <10 85°
Trung binh 10-70 60°
Cao >170 20°

Hinh 3.4 cho thiy rang dé xac dinh goc tdi wu cta phép do, dau tién
do véi goc 60°, néu gia tri do bong 1a 5 G.U. thi thiét bi c6 goc do 85°
khuyén cdo duogc st dung boi vi voi goc do ndy s& cho két qua chinh xac
hon d6i v6i nhiing vat thé c6 do bong thap. Gia tri do bong giira 0 va 10
G.U. khi do véi goc 60° c6 thé khac nhau xap xi khoang 5 va 60 G.U. khi
do dudi goc 85°; gia tri do bong ndm gitra 70 va 100 G.U. khi do véi goc
60° ¢ thé khac nhau x4p xi 30 va 80 G.U. khi do véi goc do 20°.

3.3. VAT LIEU, THIET BI
Vit liéu: Nam loai gidy can kiém nghiém c6 dién tich tdi thiéu
20x20cm?.
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Thiét bi: May do Spectrodensitometer FD-5, may do do bong
Elcometer 406L.
3.4. TRINH TU PO
3.4.1. Do d) sang

1. Can chinh may do Spectrodensitometer FD-5 Konica Minolta.

2. Chon chure nang Paper.

3. Vao Color Index va chon chtrc nang Brightness dé do d6 sang.

4. Po d6 sang cua gidy véi ngudn sang C va D65, ghi két qua do
duoc vao bang s6 liéu 3.5.1.

5. Thuc hién it nhat 5 1an do khac nhau trén dién tich gidy.
3.4.2. Po dp tring

1. Céc budc thyc hién nhu phan 3.4.1.

2. Vao Color Index, chon chuc nang Fluorescence Whitening
Intensity (Chu ¥: trong phan nay chi do véi ngudn sang D65).

3. Thyc hién it nhat 5 lan do khac nhau va ghi két qua do vao Bang 3.5.2.
3.4.3. Po do bong

1. Can chinh thiét bi do do bong Elcometer 406L.

2. Tién hanh do gia tri d6 bong cua gidy. Ghi két qua do duoc vao
bang sb liéu 3.5.1.

3. Thuc hién it nhat 5 1an do khac nhau trén dién tich giay.
3.5.BAO CAO KET QUA THU'C HANH — THi NGHIEM

Bing 3.5.1. Gid tri dj sang va dg bong ciia gidy
PAPER

Ky hiéu gidy
kiém nghiém | y3, 1| Lin2 | Lin3 | Lin4 |Lans| [FUns

binh

S6 ...
= Br (C, D65), %
* D) bong, (%)

S6 ...
= Br (C, D65), %

= Dy bong, (%)
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SO ...
= Br (C, D65), %
* Do bong, (%)

S6 ...
= Br (C, D65), %
= D) bong, (%)

So ...

= Br (C, D65), %

* D9 bong, (%)

Bing 3.5.2. Gid tri dg trang cua gidy c¢é dnh hudng
cua tac nhan lam trang quang hoc

PAPER

Ky hi¢u gidy T
kiém nghiém | 14n1| Ldn2 | Lidn3 | Lin4 | Lin5 rung

binh

S6 ...

Flu. W, Int
= B (D65)

= B (410)

* AB

S6 ...

Flu. W. Int
= B (D65)
= B (410)

" AB

S6 ...

Flu. W. Int
= B (D65)
* B (410)

= AB




S6 ...

Flu. W. Int
* B (D65)
= B (410)

= AB

S6 ...

Flu. W. Int
= B (D65)
= B (410)

= AB

Chit y: B (410) la do véi nguon sing D65 nhung dinh bude séng tai
410 cua nguon sang da dwoc loai bo.

CAU HOI

1. Chi ra sy gidng va khac nhau giita cdc phuwong phap do do sang,
do trang va do bong?

2. Giai thich tai sao gia tri d¢ sang ctia gidy do v6i nguon sang D65
16n hon so v6i ngudn sang C.

3. Nhéan xét vé cac gi tri do tring glay ctia 5 loai gidy thi nghiém va
chi ra cac loai gidy c6 chira tic nhan lam tring quang hoc (néu co).

4. D6 bong duoc do nhu thé nao va thudng duoc do véi nhitng goc
do nao? Néu pham vi tmg dung ctia mdi loai goc do do.

5. Tai sao gidy thuong nga mau? Néu ng dung thuc té ciia viéc xac
dinh d6 tring, 6 sang va do bong cua gidy trong nganh in. So sanh céc gia
tri do sang va do bong gidy theo chuan ISO 12647-2 (bang 3.1).
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Bai 4. TINH CHAT QUANG HQC
CUA GIAY PO GIA TRI MAU Lab

4.1. MUC PICH
Gitip sinh vién biét cach xac dinh va biéu dién gid tri mau cua gidy
trong khong gian mau CIE Lab.

4.2.CO SO LY THUYET

Co s0 1y thuyét vé do mau duoc trinh bay lién tuc trong hai bai (bai
4 va bai 5) dé phuc vu cho do mau cta gidy va myc in.

4.2.1. Cac dac trung co ban ciia mau sac

MObi mau sic c¢6 ba thanh phan dic trung co ban: Hue, Chroma va
Lightness.

°,

% Hue: Khi yéu cau xac dinh mau ctia mot vat thé, thong sb dau tién
chting ta ndi dén 1a 46 mau (Hue) cua vat thé d6. PO mau lién quan
dén mau sic cua mot vat thé ma chung ta cam nhan nhu: Red,
Orange, Green, Blue.... gia tri ndy lién quan dén budc song phat
xa. Banh xe mau nhu hinh bén duéi cho thiy rang su lién tuc cua
mau sic tir mau ndy dén mau khac. Néu ban tron son mau Blue va
ma Green ban s€ dugc mau Blue-Green, thém mau Yellow vao mau
Green s€ duoc mau Yellow-Green,...

‘ Yellow

Less Chroma

Hinh 4.1. Hue Hinh 4.2. Chromaticity
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% Chroma: mo ta d6 sach (46 bao hoa) ciia mdt mau — néi cach khac,
mo ta mot mau gan vi mau xam hodc mau tinh khiét. Hinh 4.2 cho
thdy su thay d6i mau sic khi chung ta di chuyén tir tim dén bién
cua hinh tron. Mau tai tdm 1a mau xdm (duc) va tr¢ nén bao hoa
hon khi chung di chuyén vé bién.

¢ Lightness (d0 sang): cuong do sang ciia mdot mau thuong dugce goi
1a gia tri do sang cta mau d6. Mau sic c¢6 thé duoc phan loai sang
hoic t6i khi so sanh gia tri cudng do sang ctia chiing. Hinh 4.3 trinh
bay d6 sang ctia mdt mau trén truc thing ding.

*,

White

L III

Black

White

Lightness

Black

Hinh 4.3. H¢ thong ba thanh phan mau sdc.
Truc thang dirng biéu thi gid tri do tring

Tai sao phdai do mau?

Po mau 1a cach duy nhit ¢ mé ta cho ngudi khac biét va phan biét
chinh xac timg mau thay cho sy cam nhan mau bang mat nguoi do mdi
nguoi s€ cdm nhan mau khéac nhau. Vi dy, hinh 4.4 cho théy dé xac dinh
dugc chinh x4c mot mau ndo d6 phai can c6 thiét bi do mau, phép do mau
nhu diu van tay dé nhan dién mau sic. Cac thiét bi do mau duoc thiét ké

theo cach tuong ty nhu sy cam nhén mau cua mat nguoi.
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600 700 nm

Hinh 4.4. Phép do mau la cach duy nhdt mé ta mau sdc

4.2.2. Cic hé thong mau CIE

CIE la tir viét tit cia Commission Internationale de I’Eclairage -
Hoi dong vé Chiéu sang Qudc té. Nam 1931, CIE tiéu chudn hoa cac hé
thong mau sic bang cach xac dinh ngudn sang (ngudn chiéu sang), ngudi
quan sat va phuong phap luan dugc sir dung dé dan dit ra cac gia tri md
ta mau sac.

Cac hé théng mau CIE str dung h¢ toa dg ba truc dé dinh vi mot mau
trong mot khong gian mau. Cac khong gian mau bao gdm:

e CIE XYZ
e CIE L"a’db’
e CIEL'Ch®

Dé dat dugc cac gia tri mau nay, chung ta phai hiéu cach ho tinh
toan nhu thé nao — Co s 1y thuyét dé do mau. Mot cach tong quat, dé
¢ duge cac gia tri mau, ta can ba yéu t6 sau: phd phan xa ctia ngudn
sang, phd phan xa cua vat thé can do (gidy hodc muyc in) va cidc ham hoa
hop mau.

Nhu da biét, mit cia ching ta cin ba thir dé nhin mot mau: nguon
sdng, vdt thé va nguoi quan sat. Tuong ty, cac thiét bi do mau ciing cam
nhan mau sic theo cach twong ty nhu mét ngudi - bang cach tap hop va
loc cac budce soéng cia anh sang phan xa tr mot vat thé. Thiét bi cam nhan
cac budc séng anh sang phan xa dudi dang cac gia tri s6. Cac gid tri nay
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duoc ghi nhu nhitng diém trong mién phd nhin thdy va duoc goi la dit liéu
phé. Dit lidu phd dugc trinh bay dudi dang mot duong cong phd nhu hinh
4.5 va duong cong nay nhu 1a “du van tay” dé nhan dang mau sic. Khi c6
duoc dudng cong phan xa ciia mot mau, chung ta c6 thé 4p dung toan hoc
dé anh xa mau d6 sang khong gian mau. Pé thuc hién diéu nay, ching ta
ldy duong cong phan xa nhan véi dir liéu ngudn sang chuan ciia CIE. Mdi
ngudn sang cé sy phan bd cong suit birc xa khac nhau, diéu nay gy anh
huong dén mau ma ching ta nhin thdy. Vi du, cic nguén sang khac nhau:
A - nong sang (incandescent), D65 - dnh sdng ban ngay (daylight) (hinh
4.6) va F2 - phat huynh quang (fluorescent). Cac loai ngudn sang nay s&
duoc trinh bay chi tiét trong Bai 5.

120
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Hinh 4.5. Puong cong phé
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Hinh 4.7. Céic ham hoa hop mau tir céc chudn quan sat 2° va 10° ciia CIE
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Chung ta tiép tuc nhan két qua cua tinh toan trén véi cac ham hoa hop
mau theo chuan quan sat ctia CIE. Nam 1931, CIE dua ra chuan quan sat 2°
va nim 1964 dua ra chuan quan sat 10°. CIE dua ra khai niém nguoi quan
sat chuan dya trén sy cam nhan trung binh ctia con ngudi véi cac ham hoa
hop mau nhu hinh 4.7. N6i mot cach ngan gon, cac ham hoa hop mau theo
cac quan sat chuan dai dién cho mot ngudi cam nhan mau trong mién phd
nhin thay. Khi cac gia tri ndy duoc tinh toan, chung ta chuyén dit liéu sang
cac gia tri kich thich ba thanh phan XYZ. Céc qu4 trinh tinh todn ndi trén
dugc trinh bay tom tat nhu hinh 4.8.

i L ! X = 62.04
HE iz X3 =| v=69.72
L F i
= HE 1 z=-7.34
Dudng cong Ngudn sang Quan sat chuan Gia tri kich thich
phd D65 3 thanh phan

Hinh 4.8. Cdc gid tri kich thich ba thanh phan
Céc gid tri X, Y va Z duogc tinh theo cac cong thuc (4.1 —4.3)

700

X = j E(A)x R(A)x x(A)dA (4.1)
Y= [ EQ)xR(A)x y(A)dA 42)
Z= [ EQ)xR(A)xz(A)dA (4.3)

400
Voi
E: ning luong ngudn sang
R: phd phan xa anh sang tir vat thé
;, ;, Z: céc ham hoa hop mau theo cac chuan quan sat
4.2.3. Khong gian mau CIE L*a’b"
Khéng gian mau nay duoc str dung nhiéu nhét cho viéc do mau vat

thé (gidy, myc in), thi du nhu dé xay dung profile cho cac ching loai gidy
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in trong qua trinh 1am quan tri mau hodc pha mét cong thirc muc hay kiém
tra chat lugng in. Cac tong mau va d§ bao hoa mau dugc ve trén cac truc
a’, b" va d6 sang v trén truc L" nhu hinh 4.9.

* Truc a: chay tu: -a*— +a” (Green — Red)

* Truc b: chay tr: -b* — +b” (Blue — Yellow)

* Truc L": chay tir: 0 — 100 (Black — White)

Khi gia tri a” va b" tdng ra hudng phia ngoai bién ctia vong tron thi
do bao hoa cling tang lén.

White
L*=100

Yellow

b*
Green _a,_b% a* 4

Blue

L*=0
Black

Céc thong s6 mau:
L"=29.00, a"=52.48, b"=22.23

Hinh 4.9. Khong gian mau Lab va
gia tri mau Lab cua mot vat thé
Tu cac gia tri X, Y, Z tinh dugc & trén, cac gia tri L*, a*, b'trong
khong gian mau CIE L*a’b" dugc tinh theo cong thirc sau:

(4.4)
s (5] 5
X Y
A " (4.5)
s () 2]
Y Z
LN " (4.6)

V61X , Y vaZ lacac gia tri cho mau trang tham chi€u véi nguon
chiéu sang duoc su dung.
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Bdng 5.1. Cac gia tri mau chuan CIE
doi voi cac nguon chieu sang khac nhau

Ngudn Chuén quan sat 2° Chuén quan sat 10°
sang
Xn Zn Xn Zn
D65 95,047 108,883 94,811 107,304
A 109,850 35,585 111,144 35,200
C 98,074 118,232 97,285 116,145
FL2 99,186 67,393 103,279 69,027
FL7 95,041 108,747 95,792 107,686
FL11 100,962 64,350 103,863 65,607

Trong bai thi nghiém nay, chiing ta tién hanh do gia tri mau Lab cta
5 loai gidy can kiém nghiém va v& cic toa d6 mau L'a’b* trén cing mot
khong gian mau CIE La’b".
4.3. VAT LIEU, THIET BI

Vit liéu: Nam loai gidy can kiém nghiém c6 dién tich tdi thiéu
20x20cm?.

Thiét bi: May do mau quang phd X-Rite 530 (Xem quy trinh vén
hanh cuia may X-Rite 530).

4.4. TRINH TU PO
1. Can chinh may do mau quang phd X-Rite 530
2. Chon chuc nang do Color cua may X-Rite 530:
* Do gid tri mau Lab tai 5 vi tri khac nhau cua giéy can thu
nghiém

= Ghi két qua cac toa d6 mau Lab vao Bang 4.5.1.
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4.5.BAO CAO KET QUA THUC HANH - THi NGHIEM

Bing 4.5.1. Gid tri két qud mau Lab ciia gidy
) ) _ COLOR
Lan1|Lan2 | Lan3 | Lan4 |Lan S| Trung binh

Toa do mau

So ...

&

=3

ge

R o

- :

a:
b:

CAU HOI
1. Trinh bay cac thanh phan co ban clia mau sic.

2. Trinh bay mot cach tom tat cac budc co ban dé cé dugce cac thong
sO mau Lab.

3. Néu nhan xét vé cac thong s6 mau Lab & cac vi tri do khac nhau
trén mdi loai gidy. V& cac toa d6 mau cta 5 loai gidy (Bang 4.5.1) trong
khong gian mau CIE Lab.

4. Néu tmg dung thuc té trong nganh in cta viéc xac dinh mau cia gidy.

5. Tong két vé tinh chat ciia gidy: Tir cac s lidu thi nghiém tir bai
1 dén bai 4, sinh vién hdy phan loai gidy da thuc hanh - thi nghiém theo
chuan ISO 12647-2.
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Bai 5. TINH CHAT QUANG HQC CUA MUC IN
PO MAU, SO SANH MAU VA PO PQ BONG

5.1. MUC PIiCH

Gitp sinh vién biét cach xac dinh: thong sé mau trong khong gian
mau CIE Lab, so sanh mau va gia tri o bong cua muyc in.
5.2. COSO LY THUYET (Tiép theo bai 4)
5.2.1. Ngudn sang

Cic nguon sing chudn CIE: Viéc dinh nghia cic ngudn chiéu sang
chuan 1a mét phan quan trong trong viéc mo ta mau sac trong nhicu linh
vuc ung dung khac nhau. Cac tiéu chuan ctua CIE cung cap mot h¢ thong

phé bién vé dir liéu phd ddi véi cac loai ngudn chiéu sang thudong dugc st
dung nhu hinh 5.1.

A
204 (a) K 80 (b)
/
/ 70+ | Fa
// ‘/
150 ; 60 ‘ ‘
/ |
. // 50 [ ’,
ol /.\/\\‘\/\ ! " ( ’ | :
"/ RN AN c . ! [ ‘
SN , /\_\‘_7,::‘ s D65 ‘l ‘ ‘ ‘||)
[ / e A 30 [ | F2
i /// i/"\\\ = | P\ fil‘l /\/‘/(
50 ‘//\"‘ p V s ‘\ A !"{’//k\i\j*' - F7
[ 0 of A TSIV NN L
/ pos” . o ;AJ & - K_ J \J '\7’\,_7\‘ /’\' >~
%o 400 500 600 760 400 500 600 700
Budc song (nm) Budc song (nm)

Hinh 5.1. (a) Phé phan xa cua nguon sang chuan A, C va D63,
(b) Phé phan xa cia cdc nguon sang huynh quang F2, F7 va F11

= Nguon chiéu sing A: m6 ta cac diéu kién anh sang dang nong phat
sadng v&i nhi¢t do mau khoang 2856°K;

= Ngudn chiéu sang C: m6 ta anh sang khong phai tryc tiép nhu anh
sang ban ngay tai nhiét do khoang 6774°K, ngudn sang niay khong
chtra vung anh sang cuc tim.

= Ngudn sang D65: mo ta anh sang trung binh ban ngay voi nhiét
d6 mau khoang 6504°K, ngudn sang nay bao gom vung budc
song cuc tim.

37



= Ngudn sang huynh quang F2: mé ta anh sang tring lanh.
= Nguon sang huynh quang F7: m6 ta anh sang ban ngay.

= Nguon sang huynh quang F2: mo ta 4nh sang trang lanh véi ba
vung pho hep.

Nguon chiéu sang D mo ta cac diéu kién anh sang ban ngay khac
nhau theo nhiét d6 mau. Hai loai ngudn chiéu sang D50 va D65 thudng
duoc str dung nhu 14 cac ngudn chiéu sang chuan trong nganh cong nghiép d6
hoa. Cac ngudn sang ndy tuong Gmg voi nhiét d6 mau 1a 5000°K va 6500°K.
Céc loai ngudn sang nay dugc st dung trong céc tinh toan vé mau sic dudi
dang dit liéu pho. Cong suat phd phan xa cia ngudn sang - cac ngudn nay la
cac vat phat xa - thuc sy khong khac biét so véi dit 1iéu phd ctia mot vat thé co
mau phan xa. Ching ta ¢6 thé nhan ra rang sy anh hudng cia cac loai ngudn
sang khac nhau ¢én mot mau nao d6 bang cach kiém tra cac duong cong phd
phan bd cong suat twong ddi cua ching.

5.2.2. So' 6 nguyén 1y do mau

So d6 nguyén 1y do mau duoc trinh bay nhu hinh 5.2, nhu d3 trinh
bay & bai 4, tir dir liéu phd phan xa cta vat thé, cic ngudn sang chuin va
cac chuan quan st ta c6 duoc cac gia tri mau kich thich ba thanh phan. Sy
mo ta mau séc kich thich ba thanh phan phu thudc vao cac hé thong mau
chuén CIE va su chiéu sang. Noi cach khac, cac mo ta mau pho khong yéu
cau tryc tiép thong tin ndy. Tuy nhién, cac tiéu chuan CIE déng vai tro
quan trong trong viéc chuyén doi thong tin mau sic tir dit liéu kich thich
ba thanh phan dén dit liéu pho.

Dir liéu phd va dir li¢u kich thich ba thanh phan: Cac phuong
phap mo ta mau sic c6 thé chia thanh hai nhanh nhu sau:

= Dir liéu ph(x) mé ta cac tinh chét bé mat cia vat thé c6 mau dugc minh
hoa qua cac yéu to nhu phan xa, truyén qua hodc phat xa anh sang. Cac
diéu kién nhu sy thay doi anh sang, tinh nhat quan cua nguoi quan sat
khong anh hudng dén nhiing tinh chat bé mit nay.

= Dir liéu kich thich ba thanh phin m6 ta cich ma mau sic cta mot
vat thé xuét hién d6i v6i nguoi quan sat hodc cam bién hoic trén cac
thiét bi nhu man hinh hodc may in theo thuat nglt ba gia tri. Cac h¢
thong CIE nhu XYZ va Lab dinh vi mot mau sic trong khong gian
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mau bang cach str dung cac truc toa do trong khong gian ba chiéu;
trong khi cac hé théng phuc ché mau nhu RGB va CMY (+K) m6 ta
mot mau sic theo thudt ngit ba gia tri c¢6 thé dugc tron lai v6i nhau
dé tao ra mau.

a

® oo o
Dau nhan b g
P X /’ Do m& (Aperture)

Red

K’ S
Motor

|/
|:}_'ﬁ(7»)

A Kinh loc dai hep Bau nhan
B Théu kinh Lang kinh phan tan
Mdu:do Kinh/loc dang banh xe
(e.g., 64 filters) R
Pho pha xa
c guong phan xa phén tan

dang luGi

(e.g., 250 Ipm

Do md (Aperture-pinhole)
(50 pm x 250 pm)

i

sQi cap quang l
Diode line array
Nguén séng (e.g., 512 diodes)
~® 8 Xit Iy mau
N
Miu do Hé s& phan xa B l
Cac gia tri mau:

Gia tri mau L*a*b*, XYZ, LCH

Hinh 5.2. Nguyén Iy hoat déng ciia mdy do mau quang pho:
(a) Nguyén ly dung kl'l:lh loc mau dang da giac,

(b) Sur dung lang kinh tan sac va (c) Dung cach tur nhiéu xa
Dit liéu phd c6 mot s6 thuan loi riéng so voi cac gia tri kich thich
thong thuong nhu RGB va CMY (+K) 1a mé ta trung thuc mot vat thé co
mau. Cac mo6 td mau theo RGB va CMYK phu thudc vao cac diéu kién
nhin va loai ngudn sang dé nhin mau. Mot uu diém khac cia dit liéu pho 1a
kha niang du doan dugc cac anh huong ctia cac loai ngudn sang khac nhau
1én sy xuat hién cta vat thé. Thiét bi do mau phd (spectrophotometer) do
dir liéu phé - lugng nang lugng anh sang phan xa tor mot vat thé tai cac
khoang budc song xac dinh trong mién phd anh sang nhin thay. Cac thiét
bi nay cho két qua dang dit liéu cac gi tri phan xa dudi dang dudng cong
pho nhu hinh 5.3. Thiét bi do phd cho diy du cac thong tin vé mau sic va
cho két qua chinh xac nhét, nhiing thong tin nay c6 thé dugc chuyén thanh
dir li¢u dang kich thich ba thanh ph?m hodc gia tri mat do thong qua mdt vai
phép tinh. Vi du, thiét bi do mau Xrite 530 do luong 4nh sang Red, Green,
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Blue phan xa tir vat thé. Str dung CIE XYZ nhu 1a khong gian mau tham
chiéu, dit liéu s6 nay duoc chuyén thanh cac toa d6 Lab. Trong vi du nay
(hinh 5.3), gi4 tri CIE Lab cia mau Red do duoc la: L=151,13, a=+48,88,
b =+29,53 (gbc quan sat 2° va ngudn chiéu sang D).

+128 b* 100 L*
(YELLOW) (WHITE)

+48.88

_.*._+29.53
4 51.1
+128 a* —¢>118

(RED)
-128 b* 0L*
(BLUE) (BLACK)
o s -
26% intensity at 400nm wavelength
29% intensity at 410nm
34% intensity at 420nm
120

= — 37% intensity at 430nm

2 100 ...and so on over 31 total intervals

E o

6 . ® LY

g .

5 — .

@ 4 .

o e .

4 . .

L4 . .
20 e o®
— ®teccccee®
400 500 600 700
WAVELENGTHS (nm)

Hinh 5.3. (a) Thiét bl X-Rite 530 va két qua do mau k’l'ch thich
ba thanh phan, (b) Két qua do mau dang pho
Nhu di noi & trén, cac loai ngudn sang khac nhau c6 cac thanh phan
budc song khac nhau do d6 chiing s€ c¢6 cac dap ung khac nhau khi twong
tac voi vat thé. Vi du, hai to gidy c6 mau sic giéng nhau khi nhin dudi 4nh
dén huynh quang nhung lai khac nhau khi quan sat dudi ngudn noéng sang,
hién tugng nay dugc goi la hién twong metamerism nhu hinh 5.4.
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Standard Samples Standar Samples

Hinh 5.4. Hién twong Metamerism.: Hai mau nhin khdc nhau
duoi nguon sang A nhung giong nhau dwdi nguon sang D65

5.2.3. So sanh mau

Trong qua trinh dénh gia chat lugng to in thi viéc do mau to in (so véi
bai mau in da duogc ky duyét) 1a mot trong nhitng thong s can thiét. Mau
duoc thé hién bdi toa d6 mau trong mot khong gian mau cu thé. Viéc danh
gi4 do chinh xac tai tao mau sic duoc thong qua gia tri sai biét mau AE, do
sai biét mau dugc tinh nhu cong thuce 5.1 va hinh 5.5.

AE Nhan xét

AE nim gitta 0 va 1 Su khéc biét nay khong thé cam nhan duoc

AE nim gitra 1 va 2 Su khéac biét rit nhd, chi cam nhan duge bai
mat cua nhitng ngudi cé kinh nghiém

AE nim gitta2 va 3,5 Su khéc biét tuong ddi, ¢6 thé cam nhan duoc béi
mat cua nhitng nguoi khong c6 kinh nghiém

AE nim giita 3,5va 5 Khac biét 16n

AE 16n hon 5 Khéc biét rat lon

AE!, = \J(AL') +(Aa’ ) +(Ab')

AL =L, - L, 5
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Al* T~ Cs AEzp

N N * ok % !
Cs: Toado mau (L ,a,b) S
cua bai mau S W

Cr: Toa do mau (L"a"b")
clia bai tham chiéu |

a.i:
Hinh 5.5. Cdch tinh gid tri sai biét mau AE giita bai mdu (S)
va gida tri tham chieu (R) dwa trén khong gian mau CIE Lab

Su khac biét vé mau séc gitlr
2 bong hoa A va B: AL™ = +11,1,
Aa’=-6,10,Ab" =- 525 AE =
13,71.

Céc gia tr1 nay chi ra rang:

-

i 3 o 7 HoaA:L =5299, HoaB:L" = 64,09,
mau green nhiéu hon va mau red it 4 =882 b'=5453 4'=272 b'=4928

hon. Trén truc b", gia tri -5,25 chi
ra mau blue nhiéu hon va mau yellow it hon. Trén truc L*, AL* =+11,1 cho
thiy hoa B sang hon hoa A. Hon nita, gié tri AE "= 13,71 cho thiy mau

trén truc a’, gia tri -6,10 chi ra

sdc gitra hai bong hoa c6 sy khac biét 16n.
5.3. VAT LIEU, THIET BI
Vit liéu: To in bén mau c6 thang kiém tra in 4GS.

Thiét bi: May do mau quang phd X-Rite 530, may do do bong
Elcometer 406L (Xem quy trinh van hanh cta céac thiét bi).

Po mau

1. Can chinh may do mau quang phd X-Rite 530.
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2. Chon chtc nang COLOR.

3. Po cac gié tri Lab ctia bdn mau CMYK. Ghi két qua do duoc vao
bang so6 ligu 5.4.1.

Do do bong

1. Can chinh thiét bi do do bong Elcometer 406L.

2. Tién hanh do gia tri 6 bong ctia bdn mau CMYK. Ghi két qua do
duoc vao bang so liéu 5.4.1.

So sanh mau (Match)

1. Can chinh may do mau quang pho X-Rite 530.

2. Chon chtrc ndng Match.

Chtrc nang Match cho phép so sanh cac gia tri do voi gia tri tham
chiéu trong phép do mau.

Khi do mau Sample, gia tri do s& duoc so sanh voi tat ca cac gia tri
Reference theo thir tu tir nhd dén 16n.

3. Ghi két qua do vao bang s6 liéu 5.4.2.
5.4.BAO CAO KET QUATHUC HANH - THi NGHIEM
5.4.1. Do mau va do do béng

Bing 5.4.1. Gid tri két quda mau Lab va dé béng ciia bon mau CMYK

COLOR

Toa d§ mau,

Pobong | Lin1 | Lin2 | Lin3 | Lin4 | Lins | Lrung

binh

CYAN
L:
a:
b:
Gloss (%)

MAGENTA
L:
a:
b:
Gloss (%)
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YELLOW
L:
a:
b:
Gloss (%)

BLACK
L:
a:
b:
Gloss (%)

5.4.2. Do su sai biét mau

Bdng 5.4.2.Bang s6 liéu do sw sai biét mau

Mau Bai tham chiéu Bai miu AE
CYAN L: AL:
a: Aa:
b: Ab:
MAGENTA L: AL:
a: Aa:
b: Ab:
YELLOW L: AL:
a: Aa:
b: Ab:
BLACK L: AL:
a: Aa:
b: Ab:
CAU HOI

1. Liét ké cac loai ngudn sang chuan duoc str dung trong do mau.

2. Hién tugong Metarism la gi?
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3. So sanh su khac biét giita phwong phap do mau phd va do mau
kich thich ba thanh phan?

4. Néu nhan xét vé cac thong sé mau Lab cia bén mau CMYK so voi
cac thong s6 mau cua gidy. Néu cac gia tri Lab CMYK khong dong nhét
trén cac vung hay gidi thich ly do.

5. V& cac toa d6 mau ctia bon mau CMYK (Bang 5.2) trong khong
gian mau CIE Lab.

6. Trong do mau cac san pham in, khi ndo str dung chuan quan sat 2°
va 10°?

7. Nhén xét gi vé gia tri do bong ctia bon mau CMYK.

8. Gia tri sai biét mau AE dugce tinh nhu thé nao? Nhén xét gi vé do
sai biét mau giira bai mau (Sample) so voi bai tham chiéu (Reference) clia
b6n mau CMYK.
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Bai 6. TINH CHAT QUANG HQC CUA
MU'C IN DENSITY VA PO TUONG PHAN IN

6.1. MUC PiCH

Gitp sinh vién biét cach xac dinh: Mot vai thong s6 co ban trong
kiém tra chat lugng to in: mat d§ quang hoc muc in va do tuong phan in.

6.2.COSO LY THUYET
6.2.1. Mat do (Density)

Nguyén ly phép do mat d¢: Nguyén ly cua phép do mat do (Density)
1a so sanh cudng d6 anh sang dén bé mit ciia mot vat thé véi cudng do
anh sang phan xa hodc hép thu tir bé mat do. Phép do mat d§ dugc phan
lam hai loai:

¢ Do mdt do phdn xa (Reflection densitometer).
% Do mgt dj truyén qua (Transmission densitometer).

Nhic lai, 6 hép thu A ctia mot chat lién quan tdi h¢ $6 dap tat mol
(molar extinction coefficient) ¢ hay con goi hé s6 hap thu cua mau (hé sd
nay 1a dic trung ctia phan tir tai mot bude song xac dinh), do day ctia mau
va ndng d6 ctia phan tr hp thu trong mau.

gl
e ’ﬂﬂ
/

Pigment

; ," ‘ L&p muc co
o \ ds day L

Hinh 6.1. Su twong tdc giita anh sang voi lop muyc in

Dinh luit Beer — Lambert lién quan dén do truyén qua hodc hap
thu cua mdt vat liéu tai mot budc song dac bi¢t. Cu thé, anh sang tdi co
cuong do I truyén qua 16p muc in c6 bé day L, khi dén nén tring cua
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gidy sé& bi phan xa lai va anh sang ra khoi 16p muc c6 cuong do I nhu
hinh 6.1. Chia 16p myc thanh v6 sb cac 16p mong c6 do day dx, chon
phuong x 12 phuong truyén ciia chum sang. P giam cuong do dI trong
16p méng c6 do day dx cua 16p muc in ty 1€ voi d§ day dx va cuong do
anh sang toi, ta co:
dl =—1.c.dx (6.1)

Déu “-” chi sy giam cudng do khi anh sang 16 ra.

Lay tich phan (6.1) tir x = 0 dén x = L tvong duwong v6i cudng do anh
séng thay doi tir I t6i 1.

1 L
ﬂ =—cdx> J-ﬂ = —SIdx = lni= L= Io.e_g'L
I A I 0 I

0 (6.2)
Cong thirc (6.2) duoc Bouguer thiét 1ap nam 1792.

Vay cuong d6 anh sang sau khi di qua 16p myc c6 do day L s€ gidm
theo ham mi.

Cong thue duoc viét lai:

log,, L _ 0.4343xex L
1 (6.3)
P
Pit: D=04343xexL 3 1, (6.4)

Vé6i D 1a gia tri mat do phan xa va p 12 hé s6 phan xa - 1a ty s giita
cuong d6 anh sang I phan xa tir mau do (muc in) va cuong do anh sang
phan xa I tur nén tring tham chiéu.

Thé (6.4) vao (6.3), ta dugc:

D =log,, 1]_0 =logy, <

p (6.5)

Cong thirc (6.5) cho thiy: Néu I 1a cudng do anh sang truyén qua thi
D 1a gia tri mét do truyén qua.

Vi thé, d6i v6i mot ndng d6 mau sic cho trudce trong mot mang muc
c6 do truyén qua, gid tri D phu thudc vao d6 day L cia mang muc. Vi vy,
mat d6 quang hoc dugc sir dung dé danh gia d6 day cua 16p mang muc
cling nhu d6 duc ctia phim anh. Mat d6 quang hoc cua chat dye phu thudc
vao ndng do ctia no.

47



Trong bai thi nghiém nay, chiing ta st dung gia tri mat d§ phan xa
dé danh gia do day 16p muc, ciing nhu thong qua gia tri Density dé tinh
cac thong s6 khac nhu: Print Contrast (@6 twong phdn in), Dot Area (dién
tich phii ciia diém tram)/Dot Gain (gia tang tang thit), Hue Error (sai léch
tong mau)/Grayness (do nga xam), Ink Trapping (do nhuom muyec trong in
chong mau).

(a) Nguén sang
® B6 do
A s f——

O/_. Bo xu ly
) l’ Phén tich
Théu Kinh © /!

Kinh phan cuc

1.42

/ Mat do quang hoc

Klnhloc s h kinh o

| l S
—
r_. e

\_———r— 2 e P e e Ty

I

Glay Muic Chiéu day 16p muc

Do phan xa p = l/l, Mat dé D = log1/B

s o H¢ thé’ng théu kinh dwoc s dung déhéi tu anh sang
(b) RS

# [~

o Kinh loc phdn cuc anh sang dwoc st dung dé tranh
su khdc biét khi do Density cua l6p muc con uot va
16p muec kho

1.55

PO
I Colour filter

N Colour filter
EE Colour filter
[ Polarisation filter

Polarisation filter
Paper — ~

Lens system

Hinh 6.2. a) Nguyén Iy hoat dong ciia thiét bi do mdt do quang hoc phdn
xa, b) Nguyén ly do mat do phan xa l6p muc Cyan
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Viéc do mat d6 quang hoc tong nguyén s& gian tiép cho biét do
day 16p muc in. Tai cung ving do cua td in va bai miu, néu mat do
tuong tu nhau thi mau sic s& On dinh. Ngoai ra, viéc do mat do theo
ting ving R, G, B s& cho biét d6 sach ciia mau in. Hinh 6.2(a) trinh bay
nguyén Iy hoat dong cua thiét bi do mat do quang hoc phan xa. Hinh
6.2(b) trinh bay nguyeén ly do mat d¢ phan xa 16p muc Cyan. Hinh 6.3
cho théy mdi quan hé mat d¢ va do day 16p muc cua bon mau CMYK
trong in Offset, tai diém udn, theo chuan DIN la khoang 1 micron, vi
vay trén thuc té mat nguoi khong cdm nhan dugc sy khac biét khi tang
do day 16p muc.

S
=
E .

] Black
2.5] .

] ! ~____ Cyan

] 1 o Magenta
2.0 ! P _— Yellow

] )
1.5] -~~~ ~%

o o - ;/J_l

1 Y/
1 '0_: // :

1 /7 i

.. ]
0.5 f/ :

1 /7 :

] 1 Do day I6p muc
D-G L) , T T T

0 0.5 1.0 1.5 2.0 2.5 [um]

Hinh 6.3. Moi quan hé giita mdt do va do day lop muc
6.2.2. Kinh lgc sir dung trong do mat do
¢ Kinh loc mau

Mau cua kinh loc dugc chon bu véi mau cua 16p muc can do nhu
hinh 6.4, kinh loc mau trung tinh dugc st dung khi do 16p muc den.

Mau muc in Mau kinh lgc
Cyan Red
Magenta Green
Yellow Blue
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1.0 Cyan
0.5
0.0

Al S0 i ix rm

0.0 =
ar

Magenta

Yellow

nm

Hinh 6.4. Céc kinh loc mau doi dwoc chon phu hop

voi cac mau Cyan, Magenta, Yellow

¢ Kinh lgc phan cuc

Cong nghé st dung
kinh lgc phan cuc do mat
dd ca nén muc kho va
muc uét (néu khong s
dung kinh loc phan cuc
thi gid tri mat do do duoc
cua l6p muc udt 16n hon
so v&i 16p muc kho), khi
st dung kinh loc phan cuc
hiéu Gng boéng trén nén
muc udt s€ dugc giam
tdi thiéu. Nhu ching ta
da biét, anh sang phat ra
tlr cac ngudn sang chuan
trong thiét bi do 1a khong
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~u~~ Hudéng tin xa
Hudng dao dong

Hinh 6.5. Anh huong ciia cdc kinh loc phan cuc
nham tranh sy phan xa guong trén cau tric bé
mat nhan khi do mat do quang hoc



phén cuc. Kinh loc phan cuc anh sang c6 dic diém chi cho phép anh
sang di qua khi &nh sang c6 phuong dao dong trung véi phuong cua

quang truc.

Hai kinh loc phéan cuc duoc thiét ké sao cho quang truc ctia chiing
vudng goc voi nhau nhu hinh 6.5. Vi thiét ké nay thi hiéu tng bong
trén 16p muc in con udt s€ dugc loai bo. Hon nita, do céc tia sang bi
chan bdi kinh loc phan cuc nén cuong do cua chiung s€ giam (nguoi ta
tinh dugc cuong do anh sang gidm madt ntra khi qua kinh loc phan cyc,
I_=1/21 ) khi dén by cam nhan cua thiét bi do. Do do, cdc gid tri mat do
do duoc tur thiét bi do co6 kinh loc phan cuc s€ nho hon khi do véi céc

may do khac.
6.2.3. Gi6i han cua phép do mat d¢

e Phép do mat d6 khong cho biét cac théng s6 vé mau sic (“mu
mau”).

e Viéc do mat do gip kho khan khi cac bai mau duoc phdi tron nhiéu
hon bdn mau co ban, diéu nay la do han ché cua céc kinh loc mau
Red, Green, Blue (khong c6 kinh loc mau nao thich hop cho cac
mau bd sung). Vi vy, cac may do mat do rat hitu ich khi theo ddi

qua trinh in cua mgt may in bon mau.
Vi du: Cac mau bo sung duoc do véi may do mat do.

Hinh 6.6 cho thay pho phan xa cia tong mau xam, cudng do phan xa
giam vé phia budc soéng 380 — 500 nm (mau Blue). Gié tri mat do cao nhat
D =0,17 dugc do voi kinh loc mau Blue. Gié tri mat do nay khong thé thay
d6i mot cach dé dang, vi thay dbi do day 16p muec chi ddn dén 1am thay dbi
khong dang ké gia tri mat do. Két qua 13, trén thyc té cac mau nhat chu yéu
dugc danh gia bang mat trén co s& to in ma khach hang dong y va duoc

diéu chinh tha cong.
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Colour sample Pantone Warm Gray 1 400 500 600 700 nm

Hinh 6.6. Phé phan xa ciia tong mau xam

400 500 &00 700 M Colour sample HKS 8

400 £00 630 T00 nm

Colour sample HKS 65

Hinh 6.7. Phé phdn xa cia cdc mau mau HKS 8 va HKS 65

Phé phan xa ctia hai mdu mau khéc biét hoan toan vé tong mau 1a
HKS 8 va HKS 65 duoc trinh bay trong hinh 6.7. Déi véi ca hai mau mau
nay, su hap thu trong khoang budc séng tir 380 - 500nm (mau Blue) 14 16n
nhat. Gia tri mat do duoc do véi kinh loc mau Blue cho mdi mau mau 1a
D = 1,6. Két qua cho théy, cac gia tri mat do do duoc béng nhau boi cung
mot kinh loc mau khong ¢ nghia 1a mau sac cua chung nhu nhau. V7 du:
Gi4 tri mat d6 6 tong nguyén cia mau magenta do dugc trén thang kiém tra
mau la D = 1,17 nhu hinh 6.8, dua vao gia tri nay dé diéu chinh cac khoa
muc trén may in.
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Hinh 6.8. Do Density cua mau Magenta

o i Bl B
. |

Bing 6.1. Gid tri Density ciia [6p muc w6t theo tiéu chudn Bic My

BLACK CYAN | MAGENTA | YELLOW
SHEET-FED, OFFSET 1.70D 140D | 150D | 1.05D
WEB-OFFSET, Magazine 1.60 D 130D | 140D | 1.00D
NON-HEATSET WEB, Newspaper 1.05D 090D | 090D | 085D

Céc gia tri Density (bao gdm gidy) theo chudn GRACol, Trang thai-T.

Bing 6.2. Gid tri Density ciia I6p muc w6t theo tiéu chudn chdu Au

CYAN |MAGENTA [YELLOW E| BLACK |YELLOWT
HIGH GLOSSY PAPER 145 | 140 |140E | 185 | 1.00T
COATED PAPER, mat 135 | 130 |130E | 175 | 0.95T
UNCOATED PAPER, News Print 1.20 115 |120E | 155 | 0.85T

Céc gia tri Density duoc khuyén céo tir UGRA / FOGRA c6 kinh loc

phan cuc va dap ung E.

6.2.4. Cac gia tri duwgc suy ra tir phép do mat do

Do tuwong phan in: (Print Contrast)

D6 twong phan in dugc tinh toan bang cach so sanh gia tri mat do do

dugc ¢ tong 3/4 va 6 tong nguyén theo cong thirc (8.7) sau:

PC(%) = [

DS_DT

S

Dg: mat d6 6 tong nguyén (solid).

D.: mt do do tai 6 tong .

jxlOO

(8.7)

53



Hinh 6.9. Mat do 6 tong nguyén va mdt do 6 tong tram

Do twong phan in tét s& gitp cho hinh anh c6 chiéu siu. Khi ting
lugng muc, mat d) muc trong céac diém tram tang 1én dan dén do tuong
phan in ting. Nhung chi ting dén mot mirc giéi han nhat dinh, vi khi do
day 16p muyc ting 1én vuot qua gidi han cho phép, diém tram tora, phan
trang nén gidy ¢ tong 3/4 bi bit lai, lam cho d6 twong phan giam. Dya vao
d6 tuong phan in dé diéu chinh can bang muc, nude.

Bdng 6.3. Gia tri do twong phan in (PC)
Vv6i ba diéu kién in thong thirong

BLACK | CYAN |[MAGENTA|YELLOW
SHEET-FED, OFFSET 43 38 38 33
WEB-OFFSET, Magazine 38 45 35 30
NON-HEATSET WEB, Newspaper 16 13 12 15

Céc gia tri PC dugc do tai 0 tong 75%, Trang thai-T.
6.3. VAT LIEU, THIET BI

= Vit liéu: To in bdn mau co thang kiém tra in 4GS.

= Thiét bi: May do mau quang ph6 X-Rite 530 (Xem quy trinh van
hanh cia may X-Rite 530).
6.4. TRINH TU PO
6.4.1. Do Density tong nguyén

1. Chon chtrc ning do Density cia may X-Rite 530 (Ché do
Auto, All).

2. Po Density tong nguyén cho ting 6: C, M, Y, K.

= Trén dai kiém tra cta thang, chia 1am 5 ving do. Trén mdi ving tién
hanh do Density cho tirng 6: C, M, Y, K.

= Ghi két qua Density.
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Solid tone
K C M

- 40%

6.4.2. Do d) twong phan in

Halftone

1. Chon chtic ndng do Print Contrast cua may X-Rite 530.

2. Do Print Contrast cho tirng mau: C, M, Y, K.

= Trén dai kiém tra ctia thang, chia 1am 5 ving do. Trén mdi ving tién
hanh do D__ (t6ng nguyén) va D3/4 (ving 70%) cho timg mau: C, M, Y, K.

= Ghi két qua Print Contrast.

6.5. BAO CAO KET QUA THU'C HANH - THi NGHIEM
Bdng 6.5.1. Gia tri mat do quang hoc (Density)
DENSITY

D .. Vung | Vung | Vung | Vung | Vung | Trung
1 2 3 4 5 binh

CYAN
V:
>C:
M:
Y:

MAGENTA
V:
C:
>M:
Y:

YELLOW
V:
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Bdng 6.5.2. Gia tri do twong phan in (Print Contrast)
PRINT CONTRAST

Vung 1 | Vung 2 | Vung 3 |Vung 4| Vung | Trung
5 binh

PC, %

CYAN

MAGENTA

YELLOW

BLACK

CAU HOI:

1. So sanh diém gidng va khac nhau giira phép do mat do (Density)
va do mau?

2. Dya vao cong thirc do mat dg giai thich tai sao dya vao gié tri mat
do c6 thé danh gia do day va do sach cta muc?

3. Gia tri mat do thuong duge do cho céc loai bai mau in nao? Giai
thich.

4. Nhén xét vé gia tri mat do trén tat ca cac vung do CMYK, néu gia
tri mat do khong dong nhét, giai thich 1y do?

5. Gia tri PC duoc do nhu thé nao? Nhan xét gia tri PC cho tirng mau
CMYK, gié tri nao s€ cho do twong phan in tot. Y nghia cua viéc do do
tuong phan in?
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Bai 7. TINH CHAT QUANG HQC CUA MUC IN,
PO SAI LECH TONG MAU VA PO NGA XAM

7.1. MUC PiCH

Giup sinh vién biét cach xac dinh: P9 léch mau va d¢ nga xam cua
muc in thyc t€ so véi muc 1y tuong.

7.2. CO SO LY THUYET
7.2.1. B§ léch tong mau (Hue Error)

Muc in 1y tuong khi né hap thu toan b 1/3 dai quang phd va phan xa
2/3 dai quang pho con lai nhu hinh 7.1. Thong qua kinh loc ta ¢6 thé do
duoc sy hap thu d6. Tuy nhién, muyc in Iy tudng khong ton tai trén thuc
té. Muyc in thuc té khong tinh khiét, chiing ludn bi nhidm ban. Mdi muc
in c6 hai thanh phan khong mong mudn: d6 1éch tong mau va do nga xam.

380 575 575 380 485 120

budc séng, nm budc séng, nm budc séng, nm
MUC CYAN MUC MAGENTA MUC YELLOW
(b)
Phanxa,% Cyan Phan xa,% Magenta Phan xa,% Yellow
100 r/_,-r N—
J e ]
380 495 L% nm 380 49t 575 nm 770 380 495 875 m 120

Budc séng, nm Buéc song, nm Bude song, nm
Hinh 7.1. Phé phan xa: (a) Mec in Iy twong, (b) Muc in thuc té

Gia tri Hue mo td mau sac cua vat thé nhu Red, Green hodc Cyan.
Gié tri Hue Error chi ra d§ 1éch tong mau.

Cong thue tinh d6 1éch tong mau:
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H(%) = [%} 100

max min (7 X 1 )
D_ :gia tri mat d cao nhét
D_ . gia tri mat d¢ trung binh
D_, : gia tri mat do thap nhat
100~
Density 757
50— I
Y Hue Erro
Dmfn u r
o 0.22 Grayness

Hinh 7.2. D¢ sai léch tong mau va do nga xam cua lop muc Cyan
7.2.2. D6 nga xam (Grayness)

D0 nga xam chi ra thanh phan xam ctia mot mau. Vi du: mau Yellow
thém mot lwong nhd mau Black vao, tong mau (Hue) khong thay d6i nhung
do xam tang 1én.

Cong thiic tinh d6 nga xam:  G(%) = (DLJ «100(7.2)
Dmax

Gié tri mat do thip nhat do dwoc qua kinh loc s& quyét dinh d6 nga xam

ctia mot mau. Muyc in ¢6 do 1¢ch tong va dd nga xam cang it cang tot.
Tai sao phdai do Hue Error va Grayness?

Do Hue Error va Grayness chi ra sy dong nhat vé mau cua to in thu,
muyc in va myc in da in trén giay (t0 in) tr ngay nay qua ngay khac hodc
trong qua trinh in san xuat. Nhitng gié tri nay cling duoc st dung dé kiém

tra myc va giay in dau vao.
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Bdng 7.1. Cac gia tri Hue Error va Grayness

doi véi ba diéu kién in thong thuong

Cyan Magenta Yellow
HUE [GRAY | HUE | GRAY | HUE | GRAY
SHEET-FED, OFFSET 20 | 14 46 | 14 5|6
WEB-OFFSET, Magazine 21 | 21 50 | 18 6 | 15
NON-HEATSET WEB, Newspaper 28 | 42 5834 | 10 | 25

7.3. VAT LIEU, THIET BI

Vat liéu: To in bon mau c6 thang kiém tra in 4GS.

Thiét bi: May do mau quang ph6 X-Rite 530 (Xem quy trinh vén

hanh cua méy X-Rite 530).
7.4. TRINH TU PO

7.4.1. Do Hue Error va dj nga xam

1. Can chinh may

2. Chon chuc ndng do
Hue/Grayness;

3. Chon Mode: Nhan
Enter dé chuyén qua lai
gitta Hue/Grayness va Hue/

Options

)
e T e
=

B -
5 S

[ B

e e
50 50 15

b Mode>

—

Grayness-Ref. Mode Hue/Grayness-Ref cho phép do va so sanh véi gia tri
tham chiéu. Néu chon vét sang tai Reference, nhan Enter, ta c6 thé do hoic
chinh stra cac gia tri chuén tham chiéu. Gia tri hién thi sau khi do tai Mode

nay da trir di gi4 tri tham chiéu.

4. Xac lap tuy chon (Option) cho Hue/Grayness. Nhian Enter tai
Option dé chon cac tuy chon Absolute hodc Paper.

5. Po thong so.

; y "
Hue -2 I
i

HIUIE-GRAY |r!!,+~:=-= =
HUE~GRAY Options
-
P apmar i
1%

'——| Cyan towards Yellow

<Compl

J"_'f>

6. Ghi cac gia tri vao bang s liéu 7.5.1.
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7. Boi chiéu véi cac thong s6 duge do vdi chiic nang Density

(Option: Al

).

7.5.BAO CAO KET QUA THU'C HANH - THi NGHIEM
Bdng 7.5.1. Gia tri do léch tong mau (Hue Error)

va do nga xam (Grayness)

DENSITY

Hue Error/Grayness
(tinh tay)

Hue Error/Grayness
(X-Rite)

To | To
1 2

To 1 To 2

To 1 To 2

H| G| H G

H| G| H G

CYAN
V:
>C:
M:

A\

MAGENTA
V.

C:

>M:

Y.

YELLOW

CAU HOI

1. B9 léch tong mau xuat hién khi nao? B9 ngd xam xuat hién khi nao?

2. Nhan xét gia tr1 do I¢ch tong mau va do ngd xam cho tirng mau.

3. Gia tri Hue Error va Grayness dugc tinh nhu thé nao, tai sao phai
do Hue Error va Grayness?
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Bai 8. PO NHOT VA PO MIN CUA MUC IN

8.1. MUC PiCH

Gitip sinh vién biét cach do do nhét ciia myc in va cac chat 1ong
(dung dich) bang thiét bi do dd nhét; va xac dinh d§ min, khoang phan bo
pigment.
8.2. CO SO LY THUYET
8.2.1. Thanh phin co ban ciia muyec in

Thanh phan co ban ctia myc in gdm c6: méi truong lién két, chat tao
mau, cac loai dau khoang, dau thuc vat va cac chat phu gia.

= Moi trwong lién két. chua cac loai nhua cung, nhya gS bién tinh
hoa hoc, céac loai nhya hydrocacbon tong hop va nhya alkyd mém duogc
tron voi dau khoang va dau thyc vat dé tao h¢ dong nhat.

® Chit tao mau: pigment hodc chat dye.

» Diu khodng va dau thue vit: hoat dong nhu chit mang cac loai
nhya va pigment va giup tao mang muc.

= Cdc chit phu gia: dugc st dung trong qua trinh nghién pigment
hodc dugc thém vao cong thirc myc in dé tao ra tinh chat dac trung cua
muc. Vi du, sap (waxe) dugc su dung dé cai thién kha nang chong tray
xuodc va tang tinh chat truot ctia 16p mang muc kho.
8.2.2. B nhot

¥

]
u=v TAm phang
L J— 2 ~
v chuyén dong
Moi truong
h u(y) chit long
T4m phang
co dinh
u=0

Hinh 8.1. M6 hinh tinh gia tri do nhot theo Newton
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Dai luong dac trung cho lyc ma sat ndi trong sy chay cua chét long,
16p chay nhanh 161 kéo 16p chay cham, 16p chady cham kim ham 16p chay
nhanh do lyc hut phan tir (hinh 8.1).

Theo gid thuyét Newton

= Tac dung Ién tdm trén lyc F.

= Tam trén chuyén dong déu vai van toc V.

= Xuét hién luc f cung do lon va nguoc chiéu F.

V

f=77-57 (8.1)

= Chét 16ng giita hai tim phing chuyén dong véi van toc u = u(y).

= L6p chét long nam sat tim phang trén chuyén dong: u= V.

= L6p chit 1ong nam sat bé mat tim phang dudi dung yén: u = 0.

= Lyc ma sat ndi (luc nhét): xuat hién do chat long chuyén dong
thanh ting 16p mong truot Ién nhau.

= Tinh nhét: can tré sy chuyén dong.

du
T=n-S =
n dy (8.2)
Trong do:

= T: lyc nhét trén tiét dién S.
= S: dién tich tiét dién noi xay ra luc nhét.
=" n: hé s6 nhét dong luc.

. d_u: Gradient vén toc theo phuong y.

LAy .
Ung suat tiép tuyén do lyc nhét gy ra :

T_Z_ .d_u
g 1 dy (8.3)

Don vi swr dung trong do do nhot

Ttr cong thire (8.3) cho thdy, don vi cua d6 nhét 1a N.m2.s, Pa.s.
Trong h¢ SI, st dung don vi pascal.s [Pa.s] hodc milipascal.s [mPa.s].
Cac don vi khac dugc st dung 1a Poise [P] hodc centipoise [cP].
M&i quan hé giita cac don vi: 1cP = ImPa.s

Chét long tuan theo dinh luat Newton goi 13 chdt long Newton, ¢ dé
dong chay noi cua chat long khong phu thuoc vao luc ngoi (toc do truot)
tac dung vao chat long.
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Chét long khéng Newton la chdt long cé dé nhét thay déi theo ngoai
lyc tac dung vao. Vi du: son, myc in, ho dan, chat déo,...

Déi véi muee in hoat dpng ciia chit long Newton bi léch khi c¢é mdt
cia pigmentdo sw lién két hat bang cdc lién két héa hoc va twong tic vit
Iy trong suét qud trinh chay.

Theo Einstein: d6 nhét hé phéan tan keo phu thudce vao thé tich va
hinh dang hat phan tan, néu hat keo hinh cau:

n=1,(1+2.50) (8.4)
Trong do:
® 1,: 40 nh6t moi truong phan tan.

= »: ndng do thé tich cua pha phan tan trong 1ml, tong thé tich cac
hat phan tan c6 trong 1ml cta hé.

P) nhét ciia hé mwe 16ng (mue in dng ddng, Flexo): con goi
1a chat 1ong Newton. Do nhdt gan nhu 1a hing sé khong phu thudc
vao do 16n cua luc tac dung va thoi gian tac dung khi nhiét d khong
thay doi.

D) nhét ciia hé mue dic (mue in Typd, Offset): con goi 1a chat
long khong Newton, do nhétco tinh xuc bién. DO nhdt s& giam di khi luc
tac dung va thoi gian tac dung luc tang 1én, khi bo ngoai luc d¢ nhot s€
dan tang tro lai.

8.2.3. Py min cia muc in

Gia tri 6 min duoc thé hién thong qua kich thudc cta pigment (gitr
vai trd chét tao mau cho muc in) va sy phan bd cia pigment theo kich
thudc. Do min ciia myc in 1a théng sb quan trong trong qué trinh ché tao
muc in va anh hudng truc tiép 1én chat lugng san pham in: d6 dong déu
ctia 16p muc in; d6 bén cta cao su, ban in,... Do min ctia myc in ciing anh
huéng dénviée chon vat liéu in cho pht hop (su bang phang cua gidy in).
Hinh 8.2(a) cho thiy khi cac hat pigment khong dong déu s& phan xa anh
sang theo cac huéng khac nhau, diéu nay 1am anh huong téi chat luong cta
muc in. Hinh 8.2(b) cho thay su phan bd kich thudc hat ctia muc in offset
trong khoang tur 0,1 - 0,2um.
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(b)

01 02 03 04 05 06 MM

Hinh 8.2. (a) Sy anh huéng ciia kich thude hat pigment 1én tinh chdt
quang ciia myec in (b) Phén bé kich thudée hat ciia miee in offset

8.3. VAT LIEU, THIET BI
Vit liéu:
= 500 - 600ml myc in 6ng dong.

= 500 - 600g muc in Offset (C, M,
Y, K).

* Dung m6i muyc in (70% toluen +
30% Ethyl acetat).

Thiét bi:

= Thiét bi do do nhdt Brookfield

LVDV-E (thang do 15-2.10%P). Xem
huéng dan st dung nhot ké.

Hinh 8.3. Thiét bj do dé nhot

Brookfield LVDV -E
* Dung cu do d§0 min cia myc in

Elcometer 2070 NPIRI.
8.4. TRINH TU PO
8.4.1. Do d) nhét
Trinh ty do (Xem hinh 8.3)
1. Léy khoang 500 - 600ml cac muc in, dat vao binh u nhiét ¢ 25 °C
trong vong 1 gio.
2. Chinh may cho can bang (giot nudc phai ndm ¢ tim vong tron).
3. Cém dién.

4. Chon va gan kim do. Cai dat thong s6 phu hop tai SPINDLE.
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Kim s6 1 2 3 4
Mai s6 61 62 63 64

Kim do dwoe gan vao dau may theo chiéu kim dong ho. Kim do phai
dwoc nhung vao chat long den vach trén kim.

5. Cai dat téc d6 quay tai SPEED.

6. Cho may chay, doc gia tri d§ nhét: Gia tri do nhét chi duge chép
nhén khi ti so:

(Gia tri do nhot do/Gia tri do nhot 16i da cia thang) > 10%

7. Sau 10 phut, ghi gia tri d nhdt vao Bang 8.5.1 va 8.5.2.

8. Thao kim, vé sinh may bang dung méi.

9. Lam tuong tu nhu trén (bude 1 - 8) cho khoang 500g muc Offet.
(Dung kim s6 4).
8.4.2. Do d) min

Trinh tu do:

Hinh 8.4. Thuoc do do min Elcometer
1. Dung diia ldy mot it myc offset (Cyan) 1én trén bé mat cua
Elcometer dat vao phan trling nhat cua thang do tir 0-10 microns nhu
hinh 8.4.

2. Bé dao gat nghiéng gboc 45° gat manh sang trai (vé phia 0 micron).

3. Quan sat do min ctia muc va ghi gia tri d§ min (léy gia tri noi Xuat
hién bon soc) vao Bang 8.5.3.

4. Xac dinh khoang cach tir diém c6 mot soc va bén soc. Gid tri ny
s€ danh gia sy phan bo cua pigment theo kich thudc.

5. Lap lai cac budc 1 - 4 cho cac muc con lai (Magenta, Yellow va
Black).

6. Sau khi két thuc do, vé sinh sach dung cu bang khan mém va xang.
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8.5.BAO CAO KET QUA
Bing 8.5.1. PJ nhét muec in ong dong (sé vong xoay)

Thoi gian 5 10 15 20 25 30
(phut)
Do nhét (cP)
Bing 8.5.2. PJ nhét muec in Offset (s6 vong xoay)
Thoi gian 5 10 15 20 25 30
(phut)
Do nhét (cP)
Bdng 8.5.3. Do min cua myc in Offset
Loai mue Do min, ym Khoang cach tir soc 1 dén
soc 4, um
L1 | L2|L3 L4 TB| L1 |L2|L3 | L4 |TB
Cyan
Magenta
Yellow
Black
CAU HOI

1. Trinh bay cau tao co ban cua muc in.

2. Do nhét cua he¢ myce 1ong khac véi do nhét ciia hé muc dac nhu thé
nao? DY nhdét ciia myc in offset bi dnh hudng badi nhitng yeu to nao trong
thanh phan cau tao ctia chung?

3. V& dd thi phu thudc cua do nhdt vao thoi gian tac dung luc (sé

vong xoay) cua céac loai myc in trén. Nhan xét sy thay ddi do nhét.

4. Thiét bi do d6 nhét Brookfield LVDV-E tai phong thi nghiém Vat
liéu in c6 do dugce dd nhdt ciia muc in phun khong? Tai sao?

5. Kich thudc pigment anh huong dén chat lugng muc in nhu thé nao?

6. Néu ung dung cia viéc xac dinh d6 min va khoang phan bd
pigment trong muc in. Nhan xét, danh gia két qua do d¢ min ctia bon loai

muc in trén.
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BAI 9. PO pH VA PO DAN DPIEN
CUA DUNG DICH LAM AM
TRONG IN OFFSET VA MUC IN GOC NUOC

9.1. MUC PiCH

Giup sinh vién biét cach x4c dinh d6 pH va d6 dan dién cia dung
dich lam am va myec in goc nude. pH va do dan dién cua dung dich 1am am
la cac thong s6 can thiét dé lam am ban in.

9.2. COSO LY THUYET
9.2.1. pH va d9 din dién ciia dung dich 1am 4m

Sy lam am ban in offset 1a mot trong nhitng yéu t6 quan trong anh
huong dén chit luong in. Dung dich lam am (fountain solution) 1a mot hdon
hop ctia nude va cac chat hoa hoc khac nhau duge phan bd trong hé thong
lam 4m cua thiét bi in offset. Dung dich 1am am hoat dong khir tham wot
(day muc) ddi v6i cac ving khong c6 hinh anh trén ban in.

Nhu d néi, nude 13 thanh phan chinh trong dung dich lam am, dé
danh gia nudc nguoi ta dua vao do ciing cua n6 (Bang 9.1). B cliing cua
nudc phu thudc vao thanh phén cac kim loai nhu Mg, Ca, Fe, Na trong
nude. Vi thé, trudc khi pha dung dich 1am am can phai xac dinh do cing
cua nudc.

Bdng 9.1. Phan logi do cung cua nudc

Loai nwée P§ din (mmhos) Do cirng (grains/gal)
Mém 0 - 200 0-6
Trung binh 200 —-400 7-11
Cung —550 12-15
Rét clmg >550 >15

Khi can xur Iy nudec:

- Céc ngudn nudce str dung khac nhau (nudc giéng, bé chtra) c6 do
dan di¢n va dg ctrng khac nhau nhiéu.

- Tinh chat ctia nuéc thay d6i manh theo mua.

- Nuéc c6 d6 dan dién 16n hon 500mmbhos.

- Nudc rat cung.
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Thanh phan chu yéu cta dung dich lam 4m gdm:
% Axit: gitp giam d¢ pH va gilt cho vung c6 hinh anh trén ban in
nhay v6i myc va vung khong c6 hinh anh nhay véi nudce.
< Chit hoat ddng bé mdt: c6 tac dung lam giam stc cing bé mit cla
nude va duy tri kha niang tham uét cia dung dich nude mang trén
cac vung khong chira hinh anh. Céc chat hoat dong bé mat thuong
duoc su dung la: isopropyl alcohol va glycerin.

%  Cdc logi muoi héa hoc (chat di€u hoa ban in): dugc st dung dé toi
uu hoa hoat ddng mai mon bé mat ban in do axit gy ra nham gitp
gia tang chat lugng in va do bén ban in.

% Gum arabic: dugc thém vao dung dich nuéc mang nham dé no
bam chat vao vung khéng c6 hinh anh in trén ban véi muc dich
day muec ra khoi ving ndy. Bén canh d6 né ciing gitup bao vé ban in
khoi sy tin cong ciia do 4m va cac thanh phan hoa hoc khac.

Chit dém: chat c6 kha ning trung hoa axit va bazd trong cac dung
dich va vi thé ching giup duy tri d6 axit hodc bazd trong dung dich.
Vi du nhu hinh 7.1, ching gitp giit pH khong d6i hodc thay d6i nhe

o
2

bét chap viéc thém axit vao dung dich. Cha y rang duong cong pH
gan bang 4.0 (thay dbi rat it). DO thi bén phai cho thiy gia tri pH
khong on dinh (tdng lén) khi khong sur dung dung dich dém. Gia tri
pH khong d6i 1a diéu mong mudn trong in Offset.

9.2.2. b pH va do pH

pH 1a chi s6 mé ta sb luong cac ion axit (ion Hydro) hién dién trong
nude. Nudce tinh khiét c6 pH bang 7.0. Piéu nay c6 nghia la nudc tinh khiét
chtra 107 mol cac ion hydro trén lit. Khi d6 pH giam xudng mot don vi, cac
ion axit tang 1én theo thira s 10.

Cong thtrc tinh pH:
pH = -log [H"] (7.1)
Nong d6 ion H* ([H]) duoc tinh theo don vi mol/l.
pH c6 khoang than do tir 0 dén 14: gia tri trung hoa tai pH = 7, dung
dich mang tinh axit khi pH < 7 va kiém khi pH > 7.
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Hinh 9.1. Anh hieong ciia dung dich dém 1én do pH ciia dung dich
% Céc anh hwéng ciia pH dén qua trinh in

Trong in offset, 4 pH cho chat luong in t6t nhét tir 4.0 - 5.5. Gia tri pH
cao hon c6 thé anh hudng dén do6 ddm nhat hodc su tao vang ctia muyc in. Gia
tri pH trong khoang 3.5 - 4.5 (mdi truong axit) s& an mon bé mét ban in.

< Mt diéu quan trong cin chi y ddi véi dung dich 1am 4m

- Xem dung dich 1am 4m c6 chira dung dich dém hay khong;

- Kha ning tuwong thich ctia nd v6i ngudn nudc & noi cd hoat dong
san xuat in;

- Dung dich pH phai c6 gia tri pH chinh xac va phai c6 kha nang
twong thich v&i myc in va ban in.

- Khong st dung nhiéu loai dung dich
lam 4m khéc nhau.

% Cach xac dinh pH: co6 hai cach s
dung gidy chi thi pH hodc thiét bi do pH dién
tir nhu hinh 9.2.

9.2.3. D) din dién

Do din dién 1a kha ning truyén dan hat
tai mang dién tich ciia mot chat. P dan dién

cua nudc lién quan téi sy cd mat cua cac ion
kim loai hoa tan trong nudc nhu Cl, SO42', Hinh 9.2. May do pH
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NO*,... ndng d6 cac ion cao hon thi d6 dan dién cao hon (nuéc clng
hon). Nudc thong thuong c6 mic d6 ion thap nén do dan dién thap, con va
glycerin khong dan dién va c6 gi tri do dan bang 0; vi thé, con va glycerin
hoat dong nhu chit pha 10ng va lam giam d¢ dan cua dung dich.

Vi du, trong in Offset cac ion nay chu yéu dén tir cac axit va mudi
trong dung dich nudc mang. Khi ndng d6 nwéc mang thém vao nude nhicu
hon, s6 lwong cac ion ting 1én va d6 dan dién ting 1én. Do dan dién thuong
gia ting trong qua trinh in vi cac tic nhan myc va gidy lam ban dung dich
lam am. Vi vay, viéc do do dan dién phai dugc thuc hién trude khi dung
dich lam 4m duoc st dung trén may in.

Hon nira, vdi cac cdng nghé maoi trong nganh cong nghi¢p in phat
trién nhu hién nay thi gia tri pH khong du dé xac dinh murc d6 hoat dong
t6t nhat ctia dung dich 1am am, thém vao d6 do dan dién 1a thong sb chinh
xéc dé diéu chinh nong do dung dich lam am trong hoat dong san xuét in.

% Do dp din va don vi do dé din dién

Pon vi do ¢ dan dién 1a Simens trén mét [S/m] trong hé do luomg SI,
hodc millihos trén cm [mmho/cm] (ngugc voi don vi do dién trd 1a ohm)
theo don vi My.

Do d¢ dan: st dung thiét bi do do dan, dat dién cuc cua thiét bi do
vao dung dich can do va chd vai gidy gia tri d6 din s& xuét hién dudi dang
s6 ¢6 don vi (mmho/cm). D6 dan dién nén duoc kiém tra trudc va sau khi
thém con vao dung dich nudc mang.

(a) (b)
3500 9 3500 o
3000 ° 8 3000 8
0
> 250 7oz 60 7
2 4 2
© 2000 o § 0 2000 6
=} 3 v
T . g °
G 150 e ., 5 5 1500 . o 5
O] o B o (
1000 ‘ 1000 - 4
[+] *
0 500 N * 3
500 3
0 2
0 z \ \ \ \ \
\ \ \ [ \ 0 1 2 3 4 5 6 o pH
0 1 2 3 4 5 6 T )
T O Conductivity
) o Concentration (ounces per gallon)
Concentration (ounces per gallon)

Hinh 9.3. D6 thi pH, dé dan dién theo nong do dung dich lam am khéc
nhau (a) axit co dung dich dém va (b) axit khong co dung dich dém
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% Anh hwong ciia nong dé dung dich lam dm trong in offset

KET QUA CUA NONG PO
DUNG DICH LAM AM KHONG PHU HQP
Nong do duw Nong d9 khong di

- Gay ra sy nhii turong héa muc in - Tao bot vang
- Tong tram bi bit - Tong tram bi bit
- B0 nhan muc kém - Gom khong hi¢u qua
- Gay mon ban in - Gay mon ban in
- Kho muc cham
- Pha huy céc truc ép

9.2.4. pH ciia muec in goc nwée

Muc in gbc nude 1a mot trong nhiing loai myc in than thi¢én véi moi
tm(mg Tu(mg ty nhu myc in gbc dung mdi, thanh phan chinh cta myc
in gbc nude gom chét tao mau, chat két dinh, dung méi va cac chéat phu
gia. Co rat nhiéu loai pigment, chat phu gia va cac chat két dinh khac nhau
dugc su dung dé tao ra mot cong thirc myc in c6 tinh chit nhu mong mubn.

Vi dy: Cong thirc co ban ciia muc in phun géc nudc gom cac thanh
phan sau:

\ A Ham P v
Thanh phéan licong (%) Chirc nang
- Nudc 50-90 | - Dung moi
- Chat tao mau 1-15 - Tao mau sic

- Pong dung mbi/chat 2-20 - Han ché bay hoi
lam udt

- Chét dinh hinh 0—10 |- Cb dinh muc in trén vat liéu

- Chét hoat dong bé mit 0,1 -6 - Piéu chinh s@c cang bé mat
va kha nang tham udt

- Nhuya 0,2—10 |- Lam bén, ting d6 bam dinh

- Chét diét nAm 0,05-1 - Ngan chan nam phat trién

- Chét dém 0,05—1 | - Diéu khién pH

pH cua muc in gdc nude (con mot yéu t6 khac 1a nhiét do) can phai
dugc kiém soat trong sudt qué trinh in bai vi mot su thay d6i nho ciing co
thé anh hudng dén chat lugng in do céc tinh chét cua muc in bi thay ddi. Su
thay doi pH hoic nhiét d6 ctia myc in s& dan dén su thay ddi vé st cang
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bé mit, do nhét cling nhu d6 bén viing ctia hé muec in (nhimg thay doi nay
1a khong mong muén). Viéc kiém soat pH trén may in 14 yéu t6 can thiét
nhit d6i v6i cac loai muc in gbe nudc, nhitng loai muc nay hoat dong trong
nhimng khoang pH xéc dinh va néu khong duy tri thi s& gy ra cac van dé
trong qua trinh in nhu myuc day, kho qua nhanh hoac qua cham, tao bot,...
Vi thé, viéc duy tri pH ctia myc in géc nudc dé dat duge chat lugng in déng
bd nhat 13 diéu can thiét phai lam.

Déi véi mot myc in gde nude thong thuong, gia tri pH hoat dong toi
vu nam trong khoang tir 8.5 dén 9.5, trong khoang pH nay nhya s& hinh
thanh mudi hoa tan va vi thé chuyén cac chét ran (nhya, pigment va cc chit
phu gia) thanh cac thanh phan hoa tan, tao ra mot hé myuc dong bo.

s Dé dat dwoc diéu nay, can thuwce hién cdc buwoc sau:

e Trudc khi in: Bt muc vao may in; dé muc luan chuyén khoang
2 - 5 phit va kiém tra pH. Néu pH thép, diéu chinh bang cach
thém chat diéu chinh pH; néu pH cao thém muc tuoi (fresh ink)
vao dé giam pH. Néu pH van cao hon 9.9 thi thay muyc cii bang
muc in moi.

e Trong qua trinh in, pH cta muc in trén mdy in nén dugc
kiém tra mot lan trong mot gio va duy tri chang trong
khoang tdi uu.

M@t s6 vin dé thwong gap trong in déi véi muc in goc nuwée do sw
thay déi pH géy ra:

Vin dé gip phai Nguyén nhan Cich khic phuc
Sy thay d6i vé mau sic pH thép Duy tri pH trong khoang
(mau khong dong nhat 8.8 dén 9.1.
trong qua trinh in).
Khé qua nhanh (muc kho pH thap Kiém tra pH va diéu chinh
trén khuon in hodc trén o muc toi uu (8.8 -9.2), stir
truc anilox). dung chat phu gia.
Xuat hién bd xung quanh Khéng diéu Kiém tra va duy tri pH.
vung in, xuat hién cac chinh pH
dom muc du xung quanh
bé mat khuodn.
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9.3. DUNG CU - VAT LIEU

= May do d6 pH - do din dién cam tay (Xem hudng din sir dung).
= Nudc cat.

= Céc thity tinh 500ml.

= Dung dich lam am.

= Muc in Flexo gdc nudc.

9.4. TRINH TU PO
9.4.1. Po dp dén dién va pH ciia dung dich lam dm

1. Do d6 dan dién va pH cia nudc dung dé pha dung dich lam am.
Léy 300 ml nudce cat, do dd dan dién va do pH.

2. Tiép theo, thém 15ml dung dich lam 4m dang dic, do d6 dan dién
va pH cua hdn hop vira pha. Nhung dién cuc vao dung dich can do, khudy
mot vai gidy va ghi lai gia tri do dan dién va do pH nay vao Bang 9.5.1.

3. Twong ty, thém 30 ml dung dich 1am am khac, do lai d6 dan dién
va d0 pH. Quy trinh do nhu budce 3.

4. Lap lai quy trinh cho dén khi lugng dung dich lam am thém vao
du ra so v6i luong ma nha san xut khuyén céo. Ghi két qua thuc nghiém
vao Bang 9.5.1.

9.4.2. Po pH ciia muc in géc nwéc
= LAy 100ml muc in gbc nudc (C, M, Y) cho vao ba cdc chira riéng
biét. Po gia tri pH va ghi nhan gia tri nay vao Bang 9.5.2.
9.5.BAO CAO KET QUA
Bing 9.5.1. Két qua do do dan dién va dé pH ciia dung dich lam am

Vi (ml) 15 30 45 60

Do pH

Do dan dién (mmho/cm)

Yéu cau:

a) Ve dd thi biéu dién do pH va do dan dién trén cung mat hé tryc toa
dd (truc hoanh biéu thi nong d¢ dung dich 1am am, truc tung bicu thi do
dan dién va d¢ pH). Néu nhan xét.

b) Tai sao pH trong khoang 4.5 - 5.5 cho chat luong in t6t?
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Bing 9.5.2. Gid tri pH ciia muc in gbc nude

Loai muc MAGANTA YELLOW CYAN

Do pH

Yéu cau:

Nhan xét gia tri pH ctia myc in géc nuodc. Trong qua trinh in, sy thay
do61 pH cta myc in thuong gay ra nhitng van dé gi va cach giai quyét nhu
thé nao?
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) PHU LUC 1.
MAU TRINH BAY BAI BAO CAO

Bai bao céo dugc trinh bay trén gidy A4, gdm cac ndi dung sau:

Ho & tén sinh vién: Lop: Ngay thi nghi¢m:
Nhom:

Diém s0:

Bai thi nghiém s6:.. “TEN BAI THUC HANH - THi NGHIEM”

Muc tiéu bai thi nghiém (1d):

Co s6 1y thuyét (2d):

Két qua thi nghiém (2d):

(Sé liéu thuc nghiém dat dwoc)

Két qua & ban luin (5d):

Tir két qua thi nghiém dat duoc:

- Tinh toan, v& db thi (néu co).

- Nhan xét két qua thuc nghiém.

- Y nghia két qua thuc nghiém trong thyc té.
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PHU LUC 2.

DANH MUC THIET BI PHUC VU CAC BAI
THUC HANH - THI NGHIEM

¢
2. May do d¢ day gidy 3. May do d6 am giay
P2000

1. Can dién tir SHINKO DJ- 600
MITUTOYO NO. 547-316

4. May do d¢ bong
ELCOMETER 406 L

a1
‘ > &
° = \ )
s \
» > Z
\\ 5 g ,\‘\//

7. May do mau quang phd
X-Rite eXact

6. May do mau quang phd
Konica FD-5

5. Méy do mau quang phd
X-Rite 530

8. Thudc do d6 min myc in
Elcometer

9. May do d6 nhot Brookfield
LVDV-E

10. May do pH Lamotte



- PHULUCS3. '
THONG SO KY THUAT CUA THIET BI

1. May do do day gidy Mitutoyo No.547-316

Mo ta

Hiang san xuat: Mitutoyo — Nhat Ban.

Model: 547-315.

Xuét x(r: Nhat Ban.

San phim nim trong dong thudc do do day Series 547:

- C6 thé do do day ctia mot vat mong vo cung nhanh chéng, nhu 1a
manh gidy hay mang

- Mang kha ning chéng nudc va dau tham nhap qua mat trude.

Théng s6 ki thuit:

- Déi do: 10mm

- b6 phan giai: 0.0lmm

- B0 chinh xac: £ 0.020mm

- Luc do: 1.5N hoac bé hon

- Hé don vi: met
2. May do d Am gidy P2000

Tinh niing ndi bat ciia may do d9 Am gidy P2000:

- May do d6 am gidy P2000 1a ddng hd do d6 am dién trd, st dung
moi quan hé gitra d§ am va dién tré. Céc chan ti€p xuc gan trén dinh cla
dong ho dugc str dung dé lién lac tryc ti€p vai vat lidu.

- Nhiéu dién cuc bén ngdi ciing ¢ sin cho cac tmg dung cu thé.

- May do d¢ am gidy Delmhorst P2000 dic biét hitu ich cho viéc thir
nghiém céc loai gidy, bia song va ong giay.

- Thiét bi canh bao duoc trang bi coi, nhéc nhé dé dat duge sd 1an xéac
dinh trudc hodc ty 1€ phan tram do luong, c6 thé luu téi 100 lan doc va cod
thé hién thi gia tri trung binh va cao nhat cua s6 doc dugc luu trir.
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Théng s6 ky thuit:

Model P2000
Xudt xir My
Hang san xuét Delmbhorst
Nguyén ly do bi¢n tro
bién cuc Tich hop
bién cuc dai 8mm
Hién thi Man hinh LCD hién thi sang rd
Cho phép tu can chinh
Don vi do % MC
Nguon dién Pin 9v
Do chia 0.1%
b0 sau do duoc 8mm (5/16 inch)
+4.3 - 18% trén gidy
. + 5 - 40% tam do gidy cudn, carton
Tam do paper q
+ 0 - 100% udce lugng gia tri am
cho cac loai vat liéu khac
Kich thudc 203x76x42mm
Trong luong 285gr

3. Miy do mau quang pho Konica FD-5 (Model: FD-5)

Hing san xuit: Konica - Nhat Ban

- Chtric nang do mau va mat do.

- Tuong ung véi Pidu kién do M1 cia tiéu chuan ISO 13655.

- Cong nghé¢ VFS (Virtual Fluorescence Standard) cua Konica
Minolta cho phép do L*a’b* twong tng voi ISO 13655 Biéu kién do M1
(CIE luminant D50).

- Phuong thure do: 45/0, dap tung ti€u chuan CIE No.15, ISO 7724/1,
DIN 5033 Teil 7, ASTM E 1164 va JIS Z 8722.

- Tty chinh man hinh mét cach dé dang véi ché do xem danh sach di
liéu, dd thi 3D, man hinh Pass/Fail.
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- Tuong thich véi cac biéu dd kiém tra khac nhau (MediaWedge,

ECI2002, IT8.7/3, v.v.

Cic thong so ky thuat:

Kiéu may FD-5

Hé thong chiéu sang/
do

Phuong thire do: 45/0, dap tmg tiéu chuan CIE
No.15, ISO 7724/1, DIN 5033 Teil 7, ASTM E
1164 va JIS Z 8722

Vung budc song do 360nm to1 740nm

Khoang cach do 10nm

Nura bang thong Approx. 10nm

Khéu do do ®3.5mm

Ngudn sang LED

Khoang do Density: 0.0D to 2.5D;
Reflectance: 0 to 150%

bo 1ap lai Density: 2 0.01D
Mau sac: Within £ AE00 0.05

Thoi gian do Khoang 1.4 s (do mot diém)

bicu kién do

Tuong mg v6i ISO 13655, diéu kién do MO
(CIE Iluminant A), M1 (CIE Illuminant D50)
va M2 (chiéu sang véi bo loc UV)

Nguon sang

A, C, D50, ID50, D65, 1D65, F2, F6, F7, F8,
F9,F10, F11, F12.

Density Tiéu chuan: ISOT, ISO-E, ISO-A; DIN 16536

Ngoén ngir Anh, Phép, Dtc, Tay Ban Nha, Nhat, Trung
Qudc (gian theé)

Cong giao tiép USB 2.0

Kich thudc 70x165x83mm (Than may);

(WxDxH) 90x172x84mm (V&1 vo bao vE)

Trong luong Khoang 350g (Than may); Khoang 430g (Vai

vo bao vé)

Diéu kién hoat dong

10 dén 35°C
30 to 85% do am khong ngung tu
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Kiéu may FD-5

Storage temperature/ 0 dén 45°C
humidity range 0 to 85% do am khong ngung tu

Phu kién tiéu chuan Tam hiéu chuan trang, mat na, kinh bao v¢, bo

chuyén ddi AC, cap USB, vo, bo loc phan cuc,
phan mém quan 1y dir liéu FD-S1w.

Phu kién chon thém Phan mém quan ly mau basICColor catch all,

XY Do mau tu dong Stage Color Scout A3 +,
Phan mém quan ly mau SpectraMagic NX.

4. May so mau - eXact Standard/AdvancedModel: eXact Standard/
Advanced

Hang san xuit: X-rite
Pac tinh

= Méy quang pho do mau — Xrite eXact cho phép cac xudng san xuat

in va bao bi kiém soat va quan li mau sac qua cac hé thong mang, dam bao

duoc
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d6 chinh xac nhat cia mau sac.

= Tiéu chuan ISO, JPMA, G7 va PSO.

= Nhanh chéng va dé dang.

= Hiéu chuan va kiém tra thiét bi qua hé thong mang.

= Két hop voi nhidu cong nghé in dic biét.

= HJ trg do voi nhidu ngudn anh sang.

= H) trg do véi nhidu ché do thé hién anh sang khac nhau.

Diéu kién do (theo tiéu chuin ISO 13655)

= MO (Khong loc, bao gdbm anh sang UV)

= M1 (Anh sang ban ngay, D50)

= M2 (Loc tia UV)

= M3 (Loc tan xa)

= Thong s6 k§ thuat

= B9 phén tich pho: DRS spectra engine

= Thang pho: 400nm — 700nm véi bude ting 10mm

H¢ quang hoc
= Hinh thai do dac: 45°/0°, theo tiéu chuan ISO 5-4:2009 (E)
» Khe quang do: 1.5mm, 2mm, 4mm hodc 6mm



= Nguon sang: Pén Tungsten khi (phat quang loai A) va UV LED
» Cac diéu kién van hanh: Thang nhiét d¢ van hanh: 50° dén 95°F
(10° dén 35°C), 30-85% do am tuong ddi t6i da (khong dong swong);
Thang nhiét d6 bao quan: -4° dén 122°F (-20° dén 50°C)
= Giao dién, kich thudc va khéi lugng
= Cong dir liéu: USB 2.0
= Nguon dién: 100-240VAC 50/60Hz, 12VDC @ 2.5A
Pin: X-Rite p/n: SE15-44 Lithium lon, 7.4VDC
*» Kich thudc: H: 7.6cm, W: 7.8cm, L: 18cm, Khbi lugng: 16lbs
(0.7kg)

Phu kién
= Day cap USB, bo nguén, CD voi ph?m mém va tai liéu, bo sac,
huéng dan van hanh nhanh, hop dung may.

5. May do d§ bong Elcometer 406L.

Cic thong s6

Sai sb: 0.5 GU (don vi Do bong)

Do phan giai: 0.1GU

Kich thudc: 125x50x100mm (4.9%2.0x3.9”)
Trong luong: 350g

Loai pin: 5 x LR03 (AAA)

Pham vi do: 0 - 1,000 GU cho 60°.

Bo nhé: 200 thong s6/goc

Cac by phan chinh cia may
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Thiét bi Elcometer c¢6 ba phim diéu khién chinh:

Phim READ/SELECT
Phim nay c6 ba chttc ndng chinh:
Power: Phim nay dugc st dung dé md ngudn khi do.
Read: Nhan va giir dé thuc hién phép do.

Select: Khi cai dat chic nang, phim nay lga chon muc
chtrc ndng hoac xac dinh lai su lya chon trudce do.

Phim SCROLL UP/DOWN
Phim nay ¢ bdn chirc ning chinh:

Xem cac so liéu thong ké: Trong phép do goc don, nhin
phim UP dé xem thdng ké cac goc da chon.

Xé6a: Trong phép do goc don, nhan phim DOWN dé vao
mode XOA.

Cudn lén/xudng: Khi cai dat menu, sir dung phim UP/DOWN
dé chon cac chirc nang co san.

Cai dit gia tri can chinh: Trong phép cai dit can chinh, nhin phim
UP/DOWN dé diéu chinh gia tri can chinh.

Phim chuyén géc/cén chinh/hiiy
Phim nay c6 ba chirc nang:

Chuyén géc: Trong phép do, nhan phim C dé chon cac
gbc do khac nhau.

Cén chinh: Trong phép do, nhan phim C khoang 2 gidy
dé bat dau qua trinh can chinh.

Cancel: khi can chinh, nhin phim C dé huy bo qua trinh nay.

Hwéng din sir dung

Kiém tra gid tri can chinh

a) Dt may do vao tim can chinh

b) Chon goc do theo yéu ciu, nhan phim C dé chon cac goc 20/60/85
(Riéng dong may nay chi c6 mdt goc do 60).
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¢) Khi gbc yéu cau
do duoc hién thi, doc gia
tri bang cach nhin phim
READ/SELECT.

d) So sanh goc do da
chon véi gid tri do bong tai
gbc do nay — xem bén trong
tam can chinh.

Néu gié tri doc trén méy phu hop voi gia
tri 46 bong trén tAm can chinh, may sin sang
su dung.

Néu gia tri doc trén may khong phu hop
v6i gia tri d6 bong trén tAm can chinh thi xem
can chinh lai.

Tién hanh cén chinh mdy

a) Kiém tra bé mat tim can chinh khong bi bién dang hoic tray xudc,
néu can thiét thi lau sach lai bfmg nude 4m va vai khd mém.

b) Pat may vao tim can chinh.

¢) Nhan va giir phim C dé bat diu qua trinh can chinh. Man hinh xuét
hién nhu sau:

CALIBRATE ANGLE 20°.
Press Read Key

d) Nhan phim READ/SELECT. Sau mét khoang thoi gian cho vai
giay, xuat hién thong bao “Please Wait”, man hinh xuat hién:

CALIBRATE
Sample High Ref

e) Nhan phim READ/SELECT. Sau mét khoang thoi gian cho vai
gidy, xuat hién thong bao “Please Wait”, man hinh xuat hién:

20° Angle
Completed
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Cin chinh xong, mdy sé tré vé ché dp do va sin sang sir dung.

Mt s6 luu ¥ khi cdn chinh mdy

- T4m cén chinh phai luén dugc giit sach s& va khong bi sai hong bién
dang, néu vi pham cac diéu nay phép do s€ khong con chinh xéc.

- Néu c6 thong bao 1i xuat hién trong qué trinh can chinh thi tién
hanh lau sach bang vai mém va can chinh lai.

Tién hanh phép do

a) Pinh vi may do bang cach st dung cac mii tén phia trude va mit
bén thang hang vdi ving can do.

b) Chon goc do theo yéu cau, nhin phim C dé chon cic goc do
20/60/85.

¢) Nhan va nha phim READ/SELECT. May s& bat dau doc va sang
man hinh.

d) Goc, gia tri do bong va gia tri doc dugce hién thi trén man hinh va
duoc luu trit trong b nhd.

ANGLE VALUE No.
60° 93.2 31

May Elcometer 406 L doc theo don vi d¢ bong (GU — Gloss Units).
Pé chuyén sang % phan xa, xem bang 1.

Bang 1
Goc do (do) Phan trim phin xa
20 Gia tri d6 bong doc dugc x 0.05
60 Gia tri d0 bong doc duoc x 0.1

Dé do bé mdt I6n

Thiét bi Elcometer 406L c6 mot dic diém dic biét 1a cho phép do
do bong cac bé mat 16n mot cach nhanh chong - “di chuyén va doc”.

a) Trong khi do, nhan va giit phim READ/SELECT.
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Thiét bi s& bat dau thuc hién phép do. Mot tin hiéu “+/-” s& bit dau
sang 1én tai goc phai cudi man hinh.

b) Tiép tuc giit phim READ/SELECT va dua may dén ving can do
ké tiép.

¢) Khi phim READ/SELECT dugc tha ra gia tri doc cudi cing s&
duoc hién thi. Gia tri nay s€ dugc luu trong bd nho.

Xoa dir liéu

Delete Sample
60° 97.6 32

ARE YOU SURE ?
Press Read Key

a) Khi do, nhan phim SCROLL DOWN. S& xuat hién théng bao sau:

b) Nhan phim READ/SELECT. Man hinh s& hién thi:

¢) Nhan phim READ/SELECT dé kiém tra lai. Gié tri doc cudi cing
s€ duoc x6a va may s€ nhac cac gia tri muon xoa sau do.

d) Néu can thiét, tiép tuc xoa cac gia tri sau d6 thi nhan phim READ/
SELECT.

e) Khi x6a xong, nhan phim C dé tré vé man hinh do.

Xem cdc sé liéu thong ké ciia phép do

Thiét bi nay c6 chirc nang tinh toan phan tich s6 lidu thong ké cac
gia tri doc. P& xem cac so liéu thong ké:

a) Khi may & ché d6 do, nhan phim SCROLL UP. Cac sb liéu thong
ké s€ duogc hién thi trén man hinh.

STATS MIN MAX MEAN
20° 88.1 88.2 88.1

b) Thiét bi s& hién thi goc do, cac gia tri MIN (nho nhat), MAX (I6n
nhat), MEAN (trung binh).

¢) Nhan va gitr phim READ/SELECT dé diéu chinh man hinh xem
cac sb liéu thong ké khac. Céac gia tri nay 1a hé s6 dao dong (CV) va do
léch chuan (SD).
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MEAN CV SD
88.1 0.12 0.87

d) Dé tro vé man hinh do sau khi xem cac sb liéu thong ké, nhan
phim SCROLL DOWN.

Cai dat may

Dé cai dit may:

a) Nhén va gitr phim DOWN

b) Trong khi gitt phim DOWN, nhan phim C dén khi man hinh
xuat hién: “System Set-up”.

¢) Sau do st dung phim SCROLL UP/DOWN dé cai dat cac lua
chon.

6. Model: Elcometer 2070 NPIRI/Hang Elcometer/Anh

Elcometer 2070 NPIRI dung dé xac dinh kich thuéc cua hat
nghién trong cong nghiép muyc in. Pugc 1am bang thép khong gi va
c6 hai ranh do.

Dai do: 0-25 pm.
7. May do d§ nhét Brookfield LVDV-E

Hiang san xuat: BROOKFIELD

Xuit xir: My

Hién thi s6

Gidi do: 15 - 2.000.000mPa*s/cP

D6 chinh xac: £1.0% of range

Kha nang doc lai: £0.2%

Téc d6: 0.3 - 100rpm

S cap toc do: 18

Vao: 220V/50Hz

Cung cap gdm: may, 4 coc 4 spindles, chan may, hop dung

8. Thiét bi do pH

Hing san xuat: LaMotte (M§)
Thong sb ki thuat:
- Dai do: 0 dén 14 pH
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- b6 phan giai: 0,01

- B9 chinh xac: £0.01

- Hiéu chuén: 3 diém

- Loai dau do: Epoxy, Ag/AgCl

Cac phim chirc ndang

On/OFF: M¢/Tét may

MODE: Lua chon ché d6 do Ion, mV, pH va nhiét do

CAL: Cho phép canh chinh may

HOLD/ENTER: Gitr gia tri do hién tai/Xac nhan gia tri hi€u chinh.

Cac budc thuc hién phép do pH

B1: Lip bo phan do vao 16p vo cao su bao vé.

B2: Lap pin va kiém tra pin

B3: Ndi dién cuc va cam bién nhiét do

B4: biéu kién cua dién cuc

Trang thai cta dién cuc do pH trude khi str dung lan dAu tién hodc sau
mot thoi gian dai khong str dung phai dugc ngam trong trong dung dich c6 pH
=4 it nhat 1 gio. Sau d6 rira so qua voi nude trude khi sir dung.

B5: khoi dong thiét bi do

Nhén phim ON/OFF dé khai dong thiét bi do. Tét ca cac vi tri hién
thi cia LCD dugc hién thi trong thoi gian ngin dé chuin doan man hinh
hién thi LCD. Thiét bi do s& ¢ ché d6 do Ion néu ta khong can chinh
(calibration) hoac reset.

Nhén phim MODE d¢ chon ché do ché do do thich hop. Ky hiéu
cua ché d6 do s& dugc hién thi trén LCD. Trong ché d6 do nhiét do,
LCD s& hién thi 25°C (mic dinh cta nha san xuat) hodc nhiét d6 hién tai
cta dau do.

Man hinh hién thi “Ur” néu gia tri do dudi mirc cho phép, “Or” néu
gia tri do vuot qua muc cho phép.

B6: Canh chinh thiét bi do

(D¢ thiét bi do chinh x4c hon theo d€ nghi clia nha san xuat ta phai
canh chinh it nhét 2, 3 1an véi gia tri pH 4.01, 7.00 va 10.01 USA).

Trudce tién ta phai chon cho thiét bi do c6 thé do duogc chuin USA,
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NIST, Low Ionic (Pb). Néu mudén bé qua budc hiéu chinh nay ta c6 thé
nhén phim CAL dé tro lai ché do do.

Nhén phim va gitt MODE, dong thoi nhdn phim ON dé khoi dong
thiét bi do man hinh hién thi “bUF” nhép nhay.

Nhan phim ENTER dé chon, s dung MODE dé chon USA, NIST
hay Pb.

Nhén phim ENTER dé xac nhan loai chuan da chon. Man hinh tré
vé ché do do pH.

Reset gid tri hiéu chinh trudc do

Nhan va giit phim CAL dong thoi nhan ON dé khoi dong thiét bi do,
man hinh xuét hién “rSt” nhap nhay.

Nhan phim MODE dé b6 qua budc nay néu khong mudn reset.

Nhén phim ENTER dé x4c nhan, thiét bi do s& tu dong xda tat ca cac
gia tri trude do.

Canh chinh véi chuin USA

Rot pH USA da biét gia tri vao lg chura da dugc lam kho, khoi dong
thiét bi do va n6 s& tu dong khoi dong & ché d6 do. Chon ché do pH boi
nhan phim MODE néu can thiét.

Nhung ca dién cuc va dau do nhiét vao binh chia pH chuan (vi du
pH = 7), c6 dao dong nho trén man hinh hién thi, chd 30 gidy dé doc gia
tri 6n dinh.

Nhén phim CAL dé chon ché d6 hiéu chinh pH. “CA” s& nhip nhay
trén man hinh cung véi gia tri pH.

C6 thé bo qua canh chinh khong chap nhan gia tri moi bang cach
nhin phim CAL. Thiét bi do sé& trd lai man hinh ché d¢ do pH.

Pé xac nhan véi gia tri canh chinh mai theo chuén USA, nhan phim
ENTER, man hinh hién thi “CO” ngay ttrc thoi va tré vé ché do do.

Tiép tuc lap lai tir budc 2 dé canh chinh cho cac gia tri tiéu chuan pH

=4.01 va 10.01.
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Canh chinh nhiét do

Nbi dau do nhiét véi thiét bi do. Nhan phim MODE cho dén khi “0C”
hién thj trén man hinh.

Nhéin phim CAL dé chon ché d6 canh chinh nhiét @0, man hinh sé
hién thi “CA” va gia tri nhiét do.

Nhian phim ting/giam dé dat gi4 tri nhiét d6 mong mudn (gia tri hiéu
chinh nam trong khoang 20-300C).

Dé bo canh chinh nhan phim CAL, nguoc lai dé xac nhan gié tri canh
chinh méi nhan phim ENTER.

Tién hanh do pH

Trude khi tién hanh do, ta phai vé sinh dau dién cuc va dau do nhiét
d6 véi nudce hodc vai mém.

Khai dong thiét bi do bang cach nhan phim ON. Nhin phim MODE
dé chon ché d6 do thich hop.

Nhiing déng thoi dau do nhiét va dau dién cuc vao dung dich can
do, chd cho dén khi gia trj thiét 1ap ta tién hanh doc gia tri do. Trong qua
trinh thay doi gia tri ctia dung dich can do, ta c6 thé giit gia tri & bat ky thoi
diém nao bang cach nhan phim HOLD va d¢ trg lai ta nhan phim HOLD
mét 1an nira.
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PHU LUC 4
THANG KIEM TRA TRONG IN OFFSET

Thang kiém tra Heidelberg 4GS, 6GS va 8GS

802 I CMY CM B4 C4 M4 40% 8% B C I
X CMY -< 409 80%
X CMY 26 Ko 40w Z
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