BO GIAO DUC VA PAO TAO
TRUONG PAI HOC SU PHAM KY THUAT
THANH PHO HO CHi MINH
.......... | [ ——

Tran Thanh Ha - Nguyén Thanh Phuong

GIAO TRINH
THUC HANH - THI NGHIEM
VAT LIEU IN




NHA XUAT BAN PAT HOC QUOC GIA
THANH PHO HO CHI MINH - 2019

MUC LUC

PHAN NHAP MON THU'C HANH — THI NGHIEM VAT LIEU IN .....1
Bai 1. CAU TRUC GIAY XAC PINH PO DAY, PINH LUQONG ........ 5
Bai 2. CAU TRUC GIAY XAC PINH HUONG GIAY, MAT GIAY VA

1510 7.\ K €37\ S 10
Bai 3. TINH CHAT QUANG HOC CUA GIAY: PO PO TRANG,

DO SANG VA DO BONG ... 14
Bai 4. TINH CHAT QUANG HOC CUA GIAY: PO MAU Lab ......... 24
Bai 5. TINH CHAT QUANG HOC CUA MUC IN: PO MAU,

SO SANH MAU VA PO DO BONG ......cooooeeeeeeeeeee. 32
Bai 6.TINH CHAT QUANG HOC CUA MUC IN: PO DENSITY,

DO TUONG PHAN IN ..o 42
Bai 7. TINH CHAT QUANG HOC cUA MU C IN: PO SAI LECH

TONG MAU VA DO NGA XAM ..o, 53
Bai 8. PO NHOT VA PO MIN CUA MUC IN .o, 58
Bai 9. DO pH VA DO DAN PIEN CUA DUNG DICH LAM AM

TRONG IN OFFSET VA MU'C IN GOC NUOC ...coovvo.. 64
PHU LUC 1: MAU TRINH BAY BAO CAO ... 73
PHU LUC 2: DANH MUC CAC THIET Bl ..o 74
PHU LUC 3: THONG SO KY THUAT CUA THIETBI ................. 76

2



PHU LUC 4: THANG KIEM TRA TRONG IN OFFSET ............... 92

TAILIEU THAM KHAO ... 93

LOT MO PAU

Ngu0i Do Thdi c6 cau “Nghe thi quén, doc thi nh® va lam thi
hiéu”. V3i phuong cham nay ciing v&i nhitng yéu cdu tlr dé cuong chi
ti€t clla mon hoc Thuc hanh - thi nghi€m vat liéu in theo Chuong trinh
gido duc dai hoc 132 tin chi. Gido trinh Thuc hanh - thi nghiém vat
liéu in dugc bién soan nham gitip cho sinh vién clng c0, bO sung va
lam sang t& nhiing ki€n thlc chuyén mon vé vt liéu in. Bén canh do,
mon hQc con trang bi nhiing k¥ ning ¢ ban v€ cich hoc tap va nghién
cUu trong phong thi nghiém.

Dua trén nén tang ki€n thlc co ban cla mon hoc Var liéu in va
Ly thuyét mau sdc, Giao trinh Thuc hanh - thi nghiém vat liéu in
dudgc thi€t k€ gbm c6 9 bai thuc hanh - thi nghiém danh cho sinh vién
gOm céc phan chinh nhU sau:

% Gidy in: x4c dinh tinh chat co hoc cla gidy bao gdm d0 day,
dinh Iugng, hudng s& gidy, mat gidy va dd am gidy; xac dinh
tinh chat quang hoc cUa gidy nhu dO trang, mau sac, hubng
nga mau va do béng.

% Muc in: xdc dinh d6 nhdt, d0 min va d6 pH cUa muc in; pH
va d6 dan dién cla dung dich 1am &m trong in offset va céc
muc in gbc nudc.

< San pham in (t& in): xdc dinh cdc thong s6 quang hoc cla
muc in nhU: do mau, so sdnh mau, do do bong, do Density, do
d0 1éch tdng mau va dO0 ngd xdm cla muc in. Song song do,
mo6n hoc con gitip ngUdi hoce st dung thanh thao céc thiét bi



do, ki€m tra tién ti€n st dung phG bi€n trong nganh cong
nghiép in.

Nhém tdc gid xin chan thanh cdm On va hoan nghénh nhing y
ki€n déng gép cla quy dOng nghi€p va cdc ban sinh vién nham gitdp
gido trinh hoan thién hon.

Moi ¥ kién dong gép xin vui long lien hé qua email:
phuongnt@hcmute.edu.vn hodc nthphuong.khvl @ gmail.com.

TP HO Chi Minh, thang 04 ndm 2019
Nhém téc gid

PHAN NHAP MON
THUC HANH - THi NGHIEM VAT LIEU IN

1.1. Yéu cau doi v6i sinh vién

Chudn bi nGi dung Thuc hanh - thi nghiém: Sinh vién chudn bj
gidy, muc va cdc loai thi€t bi dung cu do dat thi nghi€ém c6
lién quan (Xem yéu cdu d6i v&i mOi bai thuc hanh - thi
nghi€m).

Tdc phong va thdi d0: Reén luyén tic phong can than va chinh
x4c trong qué trinh thuc hanh thi nghi€m, tuan thU cdc di€u
ki€n thi nghiém va nQi quy phong thi nghi€m.

Ghi chép sO li€u thi nghiém: Tat ca cic sO li€u trong bubi thi
nghiém phai dugc ghi chép rd rang theo bi€u mau cla phong thi
nghiém va c6 xdc nhan cla gido vién huGng dan trén két qua
tho.

Bdo cdo thi nghiém: Thuc hién cdc ndi dung bdo cdo theo yéu

cau cla tUng bai thi nghi€m, cdc dO thi, khong gian mau c6 thé


mailto:nthphuong.khvl@gmail.com

dugc vé bang tay trén gidy ké 6 li hodc khuyén khich vé
bang cdc phan mém vé do thi.

1.2. Khai ni€m ve sai s6 trong thuc hanh thi nghiém
1.2.1. Gid tri trung binh cUa cdc dai luong do

Khi do mOt dai lugng bat ky trong qué trinh thuc hanh thi
nghi€ém nhu: d6 day gidy, dinh lugng gidy hodc cdc gid tri mau Lab,...
Né&u chi do m6t 18n thi gia tri do khong dang tin cdy do c6 thé mac sai
s6t, do d6 ta can do nhiu 1an X, X,, Xs,..., X, 10i 14y gi4 tri trung binh
cla cé4c 1an do nhu cong thirc (0.1). C4c dai lugng do dudgc chia lam
hai loai 1 dai lugng do truc ti€p va dai lugng do gidn ti€p.

(0.1)

1.2.2. Pai luong do truc tiép: Pugc do thong qua cdc dung cy do, vi
du: do d0 day gidy bang thudc palmer, do gia tri mau Lab cUa muc in
béng thiét bi do X-Rite 530,... Khi ti€n hanh do mOt dai lugng x nio
d6 mot céch truc ti€p, chiing ta phdi do nhi€u 1an va gid tri trung binh
cla dai lugng x nay dugc tinh nhu cong thlc (0.1). SO 1an do cang
nhié€u (n 16n) thi gi4 tri trung binh cang dang tin cdy.

1.2.3. Pai luong do gidn tiép: Cic dai luong do khong thé do dugc
thong qua cdc dung cu do ma phdi bi€u dién dudi dang ham cla céc
dai lugng do truc tiép.

Vi du, d€ xdc dinh dinh lugng gidy ta st dung cdng thic: , trong
d6 m 1a kh&i lugng cUa gidy va S 1a dién tich gidy. P& xdc dinh dinh
lugng gidy ta can cin truc ti€p m va xdc dinh dién tich S nhi€u 1an roi
18y gid tri trung binh. Gi4 tri trung binh cUa dinh lugng gidy la: . Xéc
dinh d0 chat (mat dd) va dd rong cla gidy ciing 1a cic dai lugng do
gidn ti€p: PO chat (ty trong) = Pinh lugng/dd day gidy; PO réng =
1/D0 chat.

1.3. Sai s cUa phép do
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MObi phép do déu c6 mot d6 chinh xdc nao dé phu thudc vao
nhi€u yé€u t6 nhu: phudng phap do, dd chinh xdc cla mdy do, hodc
ngUdi do,... VAy phép do hoan toan ding khong th€ thuc hién dugc.
Do do6, khi do mOt dai lugng vat 1y néi chung va cdc dai luQng trong
thuc hanh thi nghi€ém vat li€u in néi riéng, ta chi tim dudc gid tri do
chr khong tim dudgc gid tri thuc. Van dé dat ra 1a 1am cich nao d€ udc
tinh hgp 1i khodng céch gilra gi4 tri do va gia tri thuc, chinh 1a xdc dinh
d0 chinh xé4c cla phép do. Ngudi ta ding danh tU sai sO d€ dién ta su
chinh xdc cUa phép do. C6 nhi€u nguyén nhan gy ra sai sO, bao gom:

1.3.1. Sai s6 hé théng
Cic dung cu do khong thé dat dén d0 chinh xdc mOt céch tuyét
d0i, dac tinh cla loai sai sO hé thOng 1a né tdc ddng mOt chiu trén két
qua do. Sai s6 hé thOng c6 th€ 1am 1&ch han két qua cla phép do, do
d6 ta can phai loai trlr hodc gidm t0i da sai sO hé thOng.
Nguyén nhan gy ra sai sO hé thOng:
» Do chUa can chinh thi€t bi do. Vi du: truGc khi do cdc tinh chét
quang hoc cUa gidy, muc in can phdi can chinh thiét bj Xrite
530 vGi tdm trang chudn kém theo thiét bi.
= Do nha sdn xudt céc thiét bj do luGng.
* Do phuong phép do.
1.3.2. Sai s6 ngdu nhién
Sai sO nay gy ra b&i nhi€u nguyén nhi€u nguyén nhan khic nhau
xuat phat tu:

» Dinh nghia khong hoan hdo cédc di€u kién thi nghi€m (nhu dd
tinh khi€t cla chat can do,...).

» SU phan tdn cUa két qud do khi 1dp lai phép do, di€u nay
thuOng phu thubc vao su khéo 1éo cla ngudi do.

*» Gi6i han tin cdy cla may do.
1.3.3. Sai s6 thé
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Do ngudi lam thi nghi€m mac phai, sai s6 nay dé dang bi khOng
ché, loai bO bdi ngudi 1am thi nghiém cdn trong, c6 kinh nghiém.
Tém 1ai, khi 1am thi nghi€ém ta pham phdi vUa sai s& hé thOng vira sai
s6 ngdu nhién, tuy nhién nhitng nguyén nhan giy ra chiing thudng khé
phan biét.

1.4. Cach tinh va bi€u dién két qua cUa dai luong do truc ti€p

Gia st ¢6 mOt dai lugng x can do, né€u do truc ti€p dai lugng
nay thi ta c6 gang thuc hién nhi€u 1an do (n = 1, 2, 3,... 12 s6 1an do)
dé€ gi4 tri trung binh cla két qua do gan v&i gid tri thuc nhat va nén
do vGi sO l1an 1.

(0.1)

K&t qua trung binh kém theo sai s6 chua bi€t, vi vdy can tim gidi
han cUa sai s0, sai s6 cla phép do dugc tinh theo cong thic:

0.2)
K&t qua cubi ciing cla phép do dugc bi€u dién dudi dang:
Vi du: Gié tri trung binh mat d0 quang hoc cla muc Cyan do
dugc vGi thi€t bi X-Rite 530 1a , trong 5 1an do 1an 1ugt thu dugc

céc két qué nhU sau: D1 = 1,51, D2 = 1,57, D3 = 1,54, D4 = 1,52 va
D5 = 1,54, sai sO tuy&t doi cla phép do mat d0 clla muc Cyan la:

Vay két qud cudi ciing cla phép do mat dd cla muc Cyan dugc
bi€u dién dudi dang: D = 1,54 +0,02.

Hau hét cic két qua do lién quan dén ki€m tra chat IUgng sdn
pham in nhu: théng s6 mau Lab, gid tri mat d0, d0 tuong phan in, d6
1&ch tong mau, dd ngd xam,... d€u 1a cic dai lugng dugc do truc ti€p
tU c4c thi€t bi chuyén dung nén trong gidi han cla gido trinh nay sé
khong trinh bay két qua do va sai s6 cUa cdc dai luong do gidn tiép.
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1.5. Can chinh thié€t bi do
D€ két qua do dugc chinh x4c, can phai:

= Can chinh thiét bi do trudc khi do: Vi du can chinh mdy do mau
quang phG Konica Minolta FD-5 v&i tdm cén chinh chudn trudc
khi do; cAn chinh mdy do d6 béng Elcometer 406 vGi tdm cin
chinh chudn c6 d6 béng = 0 va 93,4 truGe khi do.

= Ki€m sodt thiét bi do theo dinh ky: ki€m tra dinh kY sai sO cla
thi€t bi, dung cu do bang cac thi€t bi do c6 d6 chinh xic cao
hon (theo yéu cau cla nha sdn xudt).

Bai 1. CAU TRUC GIAY
XAC PINH PO DAY, PINH LUONG

1.1. MUC PICH

Gitp sinh vién bi€t cdch x4c dinh céc tinh chat lién quan dén cdu
tric gidy nhu: d0 day va dinh lugng gidy.

1.2. CO SO LY THUYET
1.2.1. Thanh phan cua giay

Céc thanh phan chinh cUa gidy gdm: xenlulo, hemixenlulo, lignine
va cdc chat phuy gia. Xenlulo 12 mOt loai polymer ty nhién c6 cong thlc
(C¢H,40s), nhur hinh 1.1, cdc phan tU xenlulo chlta mOt s& 1ugng 16n cic
nhém —OH lam cho ching c6 kha ning hit nudc va truong nd trong
nudc. Lignine ciing 12 mOt loai polymer tu nhién c¢é cdu tric mach
khong gian nén chiing cUng va khé dan két 1ai v&i nhau, di€u nay 1am
cho bé mat gidy khong phang va theo thdi gian lignine s& bi ngd vang.



(CGH | OOS)n y n=100-10000 (mdc &6 polymer héa)
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Hinh 1.1. Céng thUc c8u tao cla xenlulo

Chat phu gia: Al,05.2510,.2H,0 (cao lanh), CaCO;, BaSO,, TiO,,
3Mg0.4S5i0,.2H,0 (b0t talc).

1.2.2. Tinh chat cla gidy

Tinh chat quang hoc: d sang, dd trang, d6 duc, d0 béng va mau
cUa gidy.

Tinh chdt vat ly: dinh 1ugng (g/m?), d0 day, mat d0 (dd chat)
(g/cm?) va d6 rOng (1/d0 chat) cla gidy.

Trong bai dau cla hoc phan thuc hanh thi nghi€m nay, sinh vién
s& x4c dinh cdc tinh chat vat 1y cla gidy gbm: d0 day va dinh 1Ugng
gidy; tlr d6 suy ra céc thong sO dO chat va d0 rong cla gidy.

Chi€u day: MOt trong nhiing théng sO quan trong cUa céc vat
liéu dang tam. Trong nhlmg di€u kién xdc dinh, cling v&i sy ting
chi€u day thi d0 bén va khd ning chiu bi€én dang nén cUa gidy ting
1én, gidm d0 xuyén thau,...

% Gidy in thuOng s dung: 0,03-0,25mm; Carton c6 chi€u day

dén 3mm.

% Gidy thong thudng c6 chi€u day: 0,07-0,Imm. Hon n(fa, chi€u
day 1a théng sO quan trong d€ ngudi thg in cai dat ché dd lam
viéc cho mdy in nhu: 4p luc in, khodng cich gilta Ong cao su

va Ong ép in,...



Pinh lugng: Khéi Iugng 1m? gidy, don vi 1a g/m?% KhGi lugng
nay la tOng khéi lugng céc thanh phan vat liéu sgi, chat ddn va hoi
nUGc dugc si dung trong qud trinh sdn xudt gidy. Gidy in thong
thudng cé6 dinh lugng 20-200g/m?, carton cé dinh lugng dén
2000g/m>. Pinh lugng dnh hudng kh4 16n dén viéc xdc dinh phuong
4n thi€t k€ &n pham: s@ trang/tay sach, khOi lugng cong viéc trong
cdc cong doan thanh pham,...

1.3. VAT LIEU, THIET BI

Vat liéu: Nim loai gidy khéc nhau (m0i t& ¢ dién tich t0i thi€u
12 1m?) da dugc danh sO va v& miii tén theo mOt hubng.

Thiét bi:

1. Can dién t( phan tich v&i thong sO hi€n thi 1/1000g (Xem quy
trinh van hanh cUa can dién t& SHINKO DJ- 600).

2. TG sdy (Xem quy trinh van hanh cla tU sdy 1330 FX2).

3. Ban cat gidy hodc kéo.

4. Thudc thang.

5. Thudc Palme v&i dO chinh xdc 0,01mm.
6. May do d0 day gidy Mitutoyo No.547-316.

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

Xdc dinh dd day gidy bang thuGc palmer theo trinh tU sau:

1. MGi t& gidy can ki€m nghiém: Cat 10 t& gidy nh0 c6 dién tich
t0i thi€u 10x10cm?.

2. Dung thudc palmer do chi€u day 10 tO gidy trén. Ghi gid tri do
vao Bang 1.5.1.

3. Thuc hién budc 2 trén 4 di€m khac nhau thuQc dién tich gidy.
4. Tinh d6 day 1 tQ gidy.

5. Thuc hién 1ai budc 1 dén budc 4 cho cic loai gidy can ki€m
nghi€m con lai.

Xdc dinh dd day gidy bang mdy do a0 day gidy Mitutoyo

10



1. P6i v6i moi tO gidy can ki€m nghiém: Cat 1 manh c6 kich
thudc 20x20cm>.

2. Bat may do d0 day gidy Mitutoyo. Chon ché d0 do tuyét doi:
ZERO/ABS.

3. Po 5 gid tri d6 day gidy tai 5 vi trf khac nhau. Ghi gid tri do vao
Bang 1.5.2.

4. Thuc hién 1ai budc 1 dén budc 4 cho cic loai gidy can ki€m
nghi€m con lai.

1.4.2. X4c dinh dinh luong giay

1. Piéu ho gidy can ki€m nghiém (dién tich tOi thi€u 20x20cm?)
dén khi d0 am khong thay di.

2. Can dinh lugng gidy va ghi k€t qud vao Bang 1.5.3.
3. Dinh lugng (y) dugc tinh theo cong thilrc (1.1):
(1.1)
m: kh&i lugng gidy cin dudgc (g)
4. Thuc hién lai budc 1 dén budc 3 cho cic loai gidy can ki€m
nghiém con 1ai.
1.5. BAO CAO KET QUA THUC HANH - THi NGHIEM

Bang 1.5.1. SO liéu db day gidy bang thudc palmer

Ky hiéul PO day 10 t& gidy (mm)
gidy
ki€m

Lan1|Lan2|Lan3|Lan4|Lan5| Trung |Po day 1
R binh | to gidy
nghiém
(mm)
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Bang 1.5.2. SO liéu dd day gidy bang thuGc thi€t bi do d0 day gidy

Ky hiéu
gidy
ki€m

nghiém

PO day giay (mm)

Lanl | Lan2

Lan3

Lan4

Lan5s

Trung
binh

(mm)

Bang 1.5.3. SO liéu dinh luong gidy

Ky hi€u

Khoi luong gidy, 20x20cm>

giay
kiém
nghiém

Lan1

Lan2|Lan3|Lan4

Lans

Trung
binh

Dinh
luong
gidy
(g/m’)

w2
Ox

w»n
Ox

0p]
O

wn
Ox
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CAU HOI

1. Nguyén nhan dan dén sai s6 trong cic phép do? Trinh bay cic
sO liéu thi nghiém c6 kém theo sai sO nhu da huGng dan & bai md dau.

2. Nhan xét vé két qud do dd day gidy bang thudc palmer va
thudc do dién tU.

3. TU két qud thi nghi€ém do dugc, nhan xét gi vé mOi quan hé
gilra @0 day va dinh lugng gidy.

4. TU k€t qud thi nghiém, tinh cdc thong sO dO chat va do
rOng cUa gidy.

5. Néu Ung dung thuc t€ cla viéc xdc dinh d6 day, dinh lugng
gidy trong in va thanh pham.

Bai 2. CAU TRUC GIAY
XAC PINH HUONG GIAY, MAT GIAY
VA PO AM GIAY

2.1. MUC PIiCH

Gitp sinh vién bié€t cich xdc dinh cic tinh chat lién quan dén cau
tric gidy nhu: hulng gidy, mat gidy va d0 am gidy.

2.2.CO SO LY THUYET

Hudng gidy: Do su sap x€p c6 hudng cla céc sgi xenlulo trén
1uGi clla may xeo gidy lam cho gidy ludn c6 hudng song song (hudng
x& gidy) va hudng vuong géc nhu hinh 2.1. V&i sy sdp x€p nay lam
cho gidy c6 mOt sO tinh chat nhu sau:

Hinh 2.1. SU dinh hudng cdc sgi xenlulo theo hai hudng

va c8u triic chi tiét cla xenlulo
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* PO bén cla hudng song song cao hon hudng vuong géc;

» P6 truong nd khi ti€p xic véi nudc clia hudng song song thap
hon hudng vudng géc. SU 1ura chon hudng gidy dnh hudng rat
nhi€u dén chat lugng va tinh my thudt cla sdn phdm in.

Mat gidy: Do mdy xeo gidy chi c6 mOt mat 1uGi nén gidy ludn
c6 sU khéc biét vé d0 lang trén hai mat gidy. SU khic nhau nay s€ giy
nén mot sO khac biét vé chat Iuong tdi tao hinh Anh khi in trén cd hai
mat cUa gidy. Hinh 2.2 cho thdy chi ti€t cla mat gidy béng va gidy
mO dudi kinh hién vi quang hoc thong thuOng. Hinh 2.3 cho thdy anh
hién vi dién t(r b& mat (SEM) cla mat cat cUa mdt loai gidy trang
phU hai mat.

Hinh 2.2. Chi ti€ét mat gidy bong va gidy mo

Hinh 2.3. Anh hién vi dién tt bé mdt (SEM: Scaning Electronic
Microscopy) cia mdt cat mOt lo@i gidy trdang phu hai mdt

PO am gidy: Theo tidu chudn ISO 287, dO &m gidy chi don gidn
la su thay d6i khoi lugng gidy trudc va sau khi sdy & 105°C+2°C. O
cdc nudc nhiét ddi, d6 am tuong doi cla gidy 1a 65% tai 27°C. Gidy
dé dang hit &m hodc nha &m ra méi trudng xung quanh néu nhu moi
truOng kho hon d6 @m On dinh cUa gidy va d0 am cUa gidy dnh
hudng 1én toan b0 tinh chat co 1y cUa gidy.

2.3. VAT LIEU, THIET BI

Vat liéu: Nim loai gidy khac chlng loai (diing chung vé&i gidy & Bai
1).
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Thi€t bi: TU sdy (Xem quy trinh van hanh cUa tU sdy 1330 FX2),
mdy do d6 &m gidy P-2000.

2.4. TRINH TU PO
2.4.1. Xac dinh hudng giay

1. Trén hai canh vudng géc cUa gidy can ki€m nghiém: Cat 2
bing gidy c6 kich thudc 2x25cm?. Panh ddu A, B theo mbi chiéu.
2. Chép hai bing gidy lai. Gilt chdt mOt dau; dau kia dé€ roi tu

do va quan sat cich 2 bing gidy tdch xa nhau.

3. Thuc hién budc 2 nhung quay 180°. Quan sit cich 2 bing gidy
tdch xa nhau.

4. So sénh 2 truOng hgp & budc 2 va 3. TruOng hgp nao 2 bing
gidy tdch xa nhau hon thi bing gidy & phia trén s€ 12 hudng song
song (hinh 2.4).

5. Thuc hién 1ai budc 1 dén 4 cho 4 tG gidy can ki€m nghiém con
lai.

6. Két qud xdc dinh hudng gidy dugc ghi vao Bang 2.5.1.
2.4.2. Xac dinh mat giay

1. Trén moi t§ gidy can ki€m nghiém, cat 2 manh gidy nhd cé
kich thudc it nhat 10x10cm?,

2. Pat 2 manh gidy nhd (ngUgc mat nhau) vao tU sdy & 100°C,
sdy gidy trong khodng thdi gian 10 phit.

4. Ldy mau gidy ra ban va quan sit. Gidy ludn cong ngugc vGi
mat 1uGi va chi€u long mang 12 hudng song song (hinh 2.5). POi chi€u
lai hudng gidy vGi phan thi nghi€m 2.4.1.

5. Thuc hién 1ai budc 1 dén 3 cho 4 tO gidy can ki€m nghiém con
lai.

6. K&t qud xdc dinh mat gidy dugc ghi vao Bang 2.5.2.
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2.4.3. Xac dinh d® am gidy

1. SCr dung céc loai gidy di cat 6 dién tich 10x10 cm? hodc 20x20

cm’® nhu @ céc phan trén.

2. Trudc khi sdy: do d0 am cUa gidy tai 5 vi trf khac nhau trén bé
mat gidy bang mdy do d0 dm gidy P-2000, ghi 1ai két qua do vao
Bang 2.5.2.

3. Tuong ty, sau khi sdy 10 phiit, ghi nhén l1ai gid tri 6 am
gidy @ 5 vi trf khic nhau vao Bang 2.5.2.

2.5.BAO CAO KET QUA THUC HANH - THf NGHIEM

Bang 2.5.1. Xdc dinh hubng gidy (theo chiéu mii tén cho trudc)

Giay ki€m nghiém

SO ... SO ... S6 ... SO ... SO ...

Hudng gidy
(theo chiu

imiii tén)

Bang 2.5.2. Mt gidy (theo mat da ddnh s6 trudc), dd &m gidy

Giay ki€m nghiém

~ ~

SO ... SO ... SO ... SO ... SO ...

Mat gidy
(mat da danh
50)

D06 am trudc
khi sdy (%)

DO am sau
khi sdy (%)

CAU HOI

1. Thanh phan, cau tao cUa gidy gOm nhimg gi?
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2. Tai sao hudng song song chiu luc t&t hon hudng vudng géc, va
hudng vudng géc bi gidn n& nhi€u hon hudng song khi ti€p xic véi nuGe?

3. Gidi thich tai sao mat gidy cong ngugc v&i mat 1udi va chi€u
16ng mang 1a hudng song song?

4. Néu Ung dung thuc t€ trong nganh in cUa viéc xdc dinh hudng
gidy, mat gidy va d0 am gidy.

Bai 3. TINH CHAT QUANG HOC CUA
GIAY PO PO SANG, PO TRANG VA PO BONG

3.1. MUC PiCH

Gitp sinh vién phan biét dugc cic khai niém dd sdng, dd trdng va
d0 bong cUa gidy, tU d6 biét cach xdc dinh cic thong sO nay bang thiét
bi Spectrodensitometer FD-5 Konica Minolta (hodc Xrite 530) va thiét
bi do d6 béng Elcometer 406 L.

3.2.CO SO LY THUYET

Céc tinh chat quang hoc quan trong cUa gidy bao gbm: mau sac,
d0 sing, d6 trang va d6 béng. Cic tinh chat nay bi dnh hudng bdi bot
gidy, cic vat liéu tho s dung trong trang phU va cong nghé sdn xudt
gidy. Tinh chat quang hoc cUa gidy lién quan d€n sy phan xa, hap thy
hodc truyén qua cUa 4nh sing khi c6 sy tuong tic gilta 4nh sang v&i
gidy.

3.2.1. PO sang (Brightness)

Dinh nghia: D6 sang dugc dinh nghia 1a phép do sU phdn xa cla
4nh sdng mau xanh (blue) t&f b€ mat cla gidy, 4nh sdng mau blue nay
c6 budc séng chinh xéc tai 457nm véi dd rdng ph6 phan xa 1a 44nm.
Viéc Iya chon budc séng nay 1a do mat ngudi nhay véi 4nh sdng mau
blue. Trong qué trinh sdn xudt gidy, khi gidy dugc tdy trang thi duOng
cong ph& phdn xa ting hau hét trong viing mau xanh (blue) va viing tim
17



tai budc séng khodng 457nm. Hau hét gidy trang c6 d0 sang tlr 60
dén 90%.

Gid tri d6 sdng ndm trong khodng thang do tir 0 dén 100%; tuy
nhién, trong mOt sO truOng hop gia tri d6 siang cla gidy vugt qud
100%. Trong qué trinh sdn xudt gidy, cdc tdc nhan lam sing quang hoc
(optical brightening agents (OBAs)) thuOng dugc thém vao dé€ cdi thién
d0 sang cla gidy. Vai tro clla cdc OBA 1a phadn xa 4nh siang UV (cuc
tim) tU ngudn sang nhu 1 4nh sing nhin thdy trong viing phG 4nh sing
xanh (blue). K&t qud 1a dnh sang (nhin thdy) phdn xa tU bé mat cla
gidy cao hon so vGi dnh sdng mau blue phat ra tU ngudn sang, dan dén
gid tri dd trang vugt qua 100%.

Cic diéu kién duoc s dung trong nganh coéng nghiép gidy va
bt gidy

Ngubn chi€u sing: C4c ngulOn sing chudn CIE: C, D65 (6500K)
va D50 (5000K) dugc trinh bay nhu hinh 3.1. Ngudn sing chudn (D)
bao gOm cd viing 4nh sang khong nhin thdy nam trong mién UV c6
budc séng 300-380nm (hinh 3.1(a)), trong khi ngubn sdng C khong bao

gOm viing nay.

Hai chudn quan st dugc dinh nghia bdi CIE: Chudn quan sit CIE
1931 vGi chuén quan sét géc 2° va chudn quan sat CIE 1964 vGi chudn
quan sat 10°.

MO0i chudn quan sit dugc dinh nghia bGi ba ham hda hop mau
dudgc sU dung trong tinh to4n céc gid tri kich thich ba thanh phan CIE X,
Y, Z va Xy, Y1, Zio. Nganh cong nghi€p gidy va b0t gidy st dung két
hgp cd nguln sdng va cdc ham quan sit chudn va dugc ky hiéu nhu
sau: C/2°, D65/2° va D50/2°.

Hinh 3.1. (a) PhO phdn b6 cudng db cla cdc loai ngubn sdng khdc

nhau, (b) PhO phdn xa cUa cdc ngudn sdng khdc nhau,
(c) Thiét bi do d0 sdng cUa gidy Spectrodensitometer FD-5
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Cdc tiéu chu@n cong nghiép duoc st dung dé ddnh gii d6
sdng cUa gidy:

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

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

% Chudn ISO 12647-2 (Bang 3.1) dugc si dung cho quan 1y mau
trong nganh cong nghi€p d6 hoa. Chudn nay dénh gid su' phuc
ch€ mau theo loai gidy dinh trudc.

Chuén TAPPI thudng dugc sU dung & khu vuc Bac MY, trong
khi chudn ISO dugc s dung & nhitng viing con 1ai trén thé gidi.

C6 ba gid tri d0 sang cho gidy phdt huynh quang: d0 siang ISO
dudi ngubn sing C, d0 siang D65 dudi ngudn sing D65 va dd sing
dudi su phit huynh quang dugc loai bd. Gi4 tri d0 sdng cao hon thi
gidy sdng hon. Gidy c6 chlfa cic tac nhan lam trang quang hoc (OBAs)
cho thdy dinh phdn xa 4nh sing xanh. SU phdn xa 4nh sdng xanh lam
cho gidy trang hon dudi mat ngudi quan sit do mat ngudi nhay véi
thanh phan 4nh sdng phan xa nay.

3.2.2. PO trang (Whiteness)

PO trang cUa gidy 1a khd ning phdn xa toan b0 clia mi€n 4nh
sang nhin thay khi chi€u tGi bé mat cla gidy. PO trang CIE (dugc dua
ra bGi HOi dong Chi€u siang Qudc t€ - CIE) dugc do dudi ngudn sing
D65 (md phOng 4nh sang ngoai trdi vao ban ngay). Gid tri dd trang cla
gidy dudc tinh tUr viéc do ph6 mau cla gidy dudi ngudn sing D65.
Ngubn sing D65 c6 chlra Iugng dnh sang UV cao hon so vGi ngubn
sang D50 dugc st dung trong nganh cong nghiép d6 hoa (xem hinh
3.1(b)), vi th€ su hoat dOng clia ciac OBA sé cao hon. PGi vGi su phdn
xa hoan hdo (vat liéu mau trang khong phét huynh quang), gid tri d0
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trang CIE 1 100%; tuy nhién, d0i véi cic loai gidy c6 chlfa cic chat
phu gia OBA gia tri nay c6 th€ 16n hon 100% nhu hinh 3.2, cic OBA
hap thy 4nh siang UV va phit 1ai 4nh sang trong mi€n nhin thay.

Cong thlc tinh d0 trang CIE dugc trinh bay nhu sau:
3.1
Yo 12 gid tri Y, X;0 V2 yyo 12 cdc toa dd mau cla mau; X,i0 VA Yoo 12
cic toa d6 mau cla nguln sdng D65. Tat cd céic thong sO dugc tinh
theo cdc ham trong s6 cla chudn quan sét 10°.

Hinh 3.2. Ph& phdn xa cUa gidy khong chlra FWA (gidy A)
va chlta FWA (gidy B) dudi cdc nguOn sdng khdc nhau

PO trang thong thudng cUa gidy in khodng 60 - 87%, d0 trang
gidy khong dnh hudng truc ti€p dén khd ning in nhung dnh hudng
dén két qua in, gidy c6 dd trang cang cao thi d0 tuong phan hinh dnh
in s& cang tOt. Thanh phan chinh cla gidy gdm: xenlulo, hemixenlulo,
lignine va cic chdt phu gia nhu chdt tao mau, chat lam trdng quang
hoc hodc cic khodng chat vo cd. Hon nifa, tiy thuQc vao phuong phip
tay bOt gidy va thanh phan céc chat phu gia ma d0 trang gidy sé thay
d0i, mau gidy thong thudng s€ khong trung tinh ma s& bi ngd mau
(Color Cast). Biét truGc dugc sU ngd mau cUa gidy theo hudng nao thi
c6 thé bu trUf trong qud trinh ch€ ban d€ chat Iugng tdi tao hinh dnh in
dugc cdi thién.

Bang 3.1. Toa A0 mau, dG bong va dO sdng
cUa cdc loai gidy khdc nhau theo chudn ISO 12647-2

Loai giay Céc thong sO
L a’ b" |Gloss ISO
(%) |Brightness
(%)
Trang phUl béng, khong gb | 93 (95)| 0(0) |-3(-2)| 65 89
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Trang phU mO, khong gb 92(94) | 0 (0) |-3(-2)| 38 89
Trang phU béng, in cudn 87(92) | -1(0) | 3(5) | 55 70
Khong trang phU, trdng 92(95)| 0(0) |-3(-2)] 6 93
Khong trang phU, hoi vang | 88 (90) [ 0(0) | 6(9) | 6 7

3.2.3. DO béng (Gloss)

PO béng lién quan dén khad ning phdn xa 4nh sing theo mOt
hudng cu thé. Trong sdn xudt gidy trang phU d6 béng 1a mOt thong sO
quan trong, d6 béng lam cho gidy tréng c6 vé dep mat hon va vi thé
thong sO nay thuOng quan trong cho in quang cdo. Nguyén Iy do d0 béng
va thiét b chuyén dung duQc trinh bay nhu hinh 3.3, tai do6 mau do dugc
chi€u béi mdt chiim séng song song v&i mot géc tdi nao d6, co thé 1a 20,
60 hodc 85° tlty vao loai vat liéu can do d6 béng. Trong nganh in, dang
hinh hoc xdc dinh géc do s dung dua trén chat Iugng gidy va mlc dd
béng. PO béng ciing c6 th€ dugc do trén phan tl in d€ danh gid dO béng
cla 18p mufc in.

Bang 3.2. Khodng thang do d) béng phit hop vOi géc do cUa thiét bi

Khoang d® bong| Gia tri do v6i |(Goc khuy€n cdo
goc 60° dé do
Thap <10 85°
Trung binh 10-70 60°
Cao > 70 20°

Hinh 3.3. Do d0 bong: (a) Po db bong vOi cdc gdc do khdc nhau,
(b) Thiét bi do dd bong Elcometer 406L

Hinh 3.4. Khoang thang do d0 béng v0i cdc goc do khdc nhau
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Hinh 3.4 cho thdy rang d€ xdc dinh géc t6i uu cla phép do,
dau tién do vdi géc 60°, néu gia tri d6 béng 1a 5 G.U. thi thi€t bi ¢
géc do 85° khuy€n cdo dugc st dung bGi vi vGi géc do nay sé cho
két qud chinh xdc hon d6i v4i nhing vat thé c6 d0 bong thap. Gia
tri d6 bong gilra 0 va 10 G.U. khi do vGi géc 60° c6 thé khic nhau
xap xi khodng 5 va 60 G.U. khi do dudi géc 85° gid tri ¢6 béng nam
gilra 70 va 100 G.U. khi do vGi géc 60° c6 th€ khac nhau xap xi 30 va
80 G.U. khi do v&i géc do 20°.

3.3. VAT LIEU, THIET BI

Vat liéu: Nim loai gidy can ki€m nghiém cé dién tich t0i thi€u
20x20cm?.

Thi€t bi: Mdy do Spectrodensitometer FD-5, mdy do d0 béng
Elcometer 406L.
3.4. TRINH TU PO
3.4.1. Do dO sang

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

2. Chon chUlc ning Paper.

3. Vao Color Index va chon chlc ning Brightness d€ do d0 sang.

4. Po d0 sang cUa gidy v3i nguOn sang C va D65, ghi két qua do
dugc vao bang s0 1iéu 3.5.1.

5. Thuc hién it nhat 5 1an do khic nhau trén dién tich gidy.
3.4.2. Po dd trang

1. C4c budc thuc hién nhu phan 3.4.1.

2. Vao Color Index, chon chlc ning Fluorescence Whitening
Intensity (Chd ¥: trong phan nay chi do v&i nguon sing D65).

3. Thuc hién it nhat 5 1an do khic nhau va ghi k€t qua do vio Bang
3.5.2.
3.4.3. Do dO béng

1. Cén chinh thi€t bj do d0 bong Elcometer 406L.

2. Ti€n hanh do gi4 tri dd béng cla gidy. Ghi két qud do dugc
vao bang s0 1iéu 3.5.1.

3. Thuc hién it nhat 5 1an do khic nhau trén dién tich gidy.
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3.5.BAO CAO KET QUA THUC HANH - THf NGHIEM

Bang 3.5.1. Gid tri d0 sdng va dO bong cUa gidy

Ky hiéu PAPER
gidy Lanl|Lan2| Lan3 |Land4 [Lan5| Trung
ki€m binh
nghiém
SO ...

= Br (C, D65), %
= DO béng, (%)

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

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

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

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

Bang 3.5.2. Gid tri dO trang cUa gidy cé dnh hudng
clUa tdc nhan lam trang quang hoc

Ky hiéu PAPER

oidy Lanl|Lan2 | Lan3 |Lan4 [Lan5| Trung
ki€m binh
nghiém
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SO ...
lu. W. Int
= B (D65)
= B (410)
= AB

SO ...

Flu. W. Int
= B (D65)

= B (410)

" AB

SO ...
lu. W. Int
= B (D65)
= B (410)
" AB

SO ...
lu. W. Int
= B (D65)
= B (410)
" AB

SO ...

lu. W. Int
= B (D65)
= B (410)
= AB

Chii y: B (410) la do vOi ngubn sdng D65 nhung dinh buGc séng
tai 410 cla ngubn sdng da dugc loai bo.
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CAU HOI
1. Chi ra sy giOng va khic nhau gilra cdc phuong phap do d0 sing,
d0 trang va dd béng?

2. Gidi thich tai sao gi4 tri d0 sang cla gidy do vGi ngudn sing
D65 16n hon so v&i ngubn sang C.

3. Nhén xét v€ cic gid tri dO trdng gidy cla 5 loai gidy thi
nghi€m va chi ra cic loai gidy c¢6 chlfa tic nhan lam trang quang hoc
(n€u cé).

4. PO béng dugc do nhu thé nao va thuOng dugc do véi nhing
g6c do nao? Néu pham vi Ung dung cla mOi loai géc do dé.

5. Tai sao gidy thuGng ngd mau? Néu Ung dung thuc t€ cla viéc
xé4c dinh d0 trang, d0 sing va d6 béng cla gidy trong nganh in. So sanh
cic gia tri d0 sang va d0 béng gidy theo chudn ISO 12647-2 (bang 3.1).

Bai 4. TINH CHAT QUANG HOC
CUA GIAY PO GIA TRI MAU Lab

4.1. MUC PICH

Gitip sinh vién biét cich xdc dinh va bi€u dién gi4 tri mau cla
gidy trong khdng gian mau CIE Lab.
4.2.CO SO LY THUYET

CO s3 ly thuy€t vé do mau dugc trinh bay lién tuc trong hai bai
(bai 4 va bai 5) d€ phuc vu cho do mau cUa gidy va muc in.

4.2.1. Cac dac trung co ban clia mau sac
M6i mau sac c6 ba thanh phan ddc trung cO ban: Hue, Chroma

va Lightness.
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Hue: Khi yéu cdu xdc dinh mau cla mOt vat thé, thong s6 dau
tién chiing ta néi dén 1a dO mau (Hue) cUa vat th€ d6. PO mau
lién quan d€n mau sdc cla mOt vat th€ ma ching ta cdm nhén
nhu: Red, Orange, Green, Blue,... gi4 tri nay lién quan dén budc
s6ng phét xa. Banh xe mau nhu hinh bén dudi cho thdy rang su
lién tuc cla mau sac tU mau nay dén mau khic. Néu ban trdn
sOn mau Blue va ma Green ban sé& dugc mau Blue-Green, thém
mau Yellow vao mau Green s€ dugc mau Yellow-Green,...

Less Chroma More

‘ Yellow

Hinh 4.1. Hue Hinh 4.2. Chromaticity

Chroma: md td d0 sach (d0 bao hoa) clla mOt mau — néi cich
khic, mo td mOt mau gan v&i mau xdm hodc mau tinh khiét.
Hinh 4.2 cho thdy su thay d6i mau sac khi ching ta di chuyén
tU tam d€n bién cUa hinh tron. Mau tai tdm 12 mau xdm (duc) va
tr3 nén bao hoa hon khi chiing di chuyén vé bién.

Lightness (d0 sdng): cuOng d0 sédng cUa mOt mau thuOng dugc
g0i 12 gid tri d0 sang cUa mau d6. Mau sdc c6 th€ dugc phan
loai sdng hodc tGi khi so s4nh gi4 tri cuGng d sang cUa ching.
Hinh 4.3 trinh bay d0 sing cla mOt mau trén truc thang dlng.



‘White White

Lightness

Black Black

Hinh 4.3. Hé thOng ba thanh phdn mau sdc.
Truc thdng dlng biu thi gid tri dd trdng

Tai sao phai do mau?

Po mau la cich duy nhdt d€ md td cho ngudi khic bi€t va phan
biét chinh xéc tUng mau thay cho si cAm nhdn mau bang mat ngudi
do mOi ngudi s& cdm nhdn mau khic nhau. Vi dy, hinh 4.4 cho thdy
dé€ xdc dinh dugc chinh xdc mQt mau nao d6 phdi can c6 thi€t bj do
mau, phép do mau nhu ddu van tay d€ nhan dién mau sdc. Cic thiét bi
do mau dugc thiét k€ theo cich tuong tU nhU sU cdm nhan mau cla
mat ngUoi.
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300 400 500 600 700 nm

Hinh 4.4. Phép do mau la cdch duy nhd@t mé t8 mau sdc
4.2.2. Cac hé théng mau CIE

CIE 1a tlr viét tat cla Commission Internationale de I’Eclairage
- HOi ddng vé Chi€u sdng QuOc t€. Nim 1931, CIE tiéu chudn héa céc
hé thOng mau sac bang cich xac dinh ngudn séng (ngubn chi€u sing),
ngUoi quan sit va phuong phdp ludn dugc s& dung d€ dan dat ra cic
gid tri mo td mau sac.

Cic hé thGng mau CIE sU dung hé toa do ba truc d€ dinh vi mot

mau trong mOt khong gian mau. C4c khdng gian mau bao gbm:

® CIE XYZ

® CIELa’d’

® CIEL'Ch°

D€ dat dugc cic gid tri mau nay, ching ta phdi hi€u cich ho
tinh todn nhu thé nao — CO s& 1y thuyét d€ do mau. MOt cich tOng
quét, d€ c6 dugc céc gid tri mau, ta can ba y€u t6 sau: phO phan xa

cUa nguln sdng, phd phdn xa cla vat th€ can do (gidy hodc muc
in) va cdc ham hoa hgp mau.

Nhu dd bi€t, mat cUa ching ta can ba th(r d€ nhin m6t mau:
ngudn sdng, vat th€ va ngudi quan sdt. TuOng ty, cic thi€t bj do mau
cling cdm nhan mau sdc theo cich tuong tU nhu mat ngudi - bang
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céch tap hgp va 1oc cdc budc séng cUa anh sdng phan xa t& mOt vat
th€. Thiét bi cdm nhan cdc budc séng 4nh séang phdn xa dudi dang céc
gia tri sO. C4c gia tri ndy dugc ghi nhu nhiing di€m trong mién phG
nhin thdy va dugc goi 1a dif 1iéu ph6. Dt liéu phd dugc trinh bay dudi
dang m6t dudng cong phd nhu hinh 4.5 va dulng cong nay nhu la
“d&u van tay” d€ nhan dang mau sdc. Khi c¢6 dugc dudng cong phan
xa cUa mOt mau, chiing ta c¢6 th€ dp dung toan hoc d€ 4nh xa mau dé
sang khong gian mau. P& thuc hién di€u nay, chiing ta 18y dudng cong
phan xa nhan vGi d{r liéu nguln séng chudn cla CIE. MOi ngubn sdng
c6 sy phan b cdng sudt blc xa khic nhau, di€u nay giy anh hudng
d€n mau ma ching ta nhin thdy. Vi du, cdc ngudn sdng khéc nhau: A -
néng sang (incandescent), D65 - dnh sdng ban ngay (daylight) (hinh 4.6)
va F2 - phit huynh quang (fluorescent). Cac loai nguOn sing niy sé
dugc trinh bay chi tiét trong Bai 5.

120 120
100 -
O — | eeeesesene oo 100
> g0 o 5 —
& — K 5
= . o
S .60 K Q.
o1 Sc 60
T 40 . ga _—
%0 = ) S
=R . o —
S (ITYPPTL 52
s

400 500 600 700 400 500 500 700
Bué séng (nm) Bu& séng (nm)

Hinh 4.5. Puong cong ph® Hinh 4.6. NguGn sdng chun
10r mOt mau do D65/10° (anh sdng ban ngay)
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'—— 2° Observer (CIE 1931)

2.0 0° Observer (CIE 1964)

1.5

1.0 for i b g IR B
x(A)

0.5 N\

0.0

380 430 480 530 580 630 680 730 780

Bud séng (nm)

Gi4 tri kich thich 3 thanh phén

Hinh 4.7. Cdc ham hoa hOp mau tUr cdc chun quan sdt 2° va 10° cUa CIE

Chiing ta ti€p tuUc nhan két qud cUa tinh todn trén v&i cidc ham hoa
hgp mau theo chudn quan sat cla CIE. Nim 1931, CIE dua ra chudn
quan sat 2° va nim 1964 dua ra chudn quan sat 10°. CIE dua ra khai
ni€ém ngUdi quan sit chudn dua trén su cdm nhén trung binh cla con
ngUdi vGi cdc ham hoa hgp mau nhu hinh 4.7. N6i mOt cich ngan gon,
cdc ham hoa hgp mau theo céc quan sit chudn dai dién cho mOt ngudi
cdm nh@n mau trong mi€n phd nhin thdy. Khi céc gid tri nay dugc tinh
toan, chiing ta chuy€n d{r liéu sang cdc gid tri kich thich ba thanh phan
XYZ. Cdc qud trinh tinh todn néi trén dudgc trinh bay tém tat nhu hinh
4.8.

™ 380 430 480

s san g0 &0 730 7E)
Viavelengh {nm)

E = ; X = 62.04
32 ;; ﬁ - .

I Xii: =| Y=6972
“ﬂ' gi: " Z=7-34

Hinh 4.8. Cdc gid tri kich thich ba thanh phan

Céc gia tri X, Y va Z dudc tinh theo c4c cong thlc (4.1 — 4.3)
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4.1)
(4.2)
4.3)
Véi
E: ning lugng ngudn sing
R: phO phdn xa 4nh sang tUr vat thé

, » - cdc ham hoa h@p mau theo céc chudn quan st

4.2.3. Khong gian mau CIE L"a’b"

Khong gian mau nay dugc si dung nhi€u nhat cho viéc do mau
vat thé (gidy, muc in), thi du nhu dé x4y dung profile cho cdc chlng
loai gidy in trong qué trinh 1am qudn tri mau hodc pha mOt cong thiic
muc hay ki€m tra chat lugng in. Cdc tong mau va dO bao hda mau
dugc vé trén céc truc a”, b" va dd sdng vé& trén truc L nhu hinh 4.9.

= TrUc a: chay tU: -a"— +a" (Green — Red)
= Truc b: chay tU: -b" — +b" (Blue — Yellow)
= Truc L": chay tu: 0 — 100 (Black — White)
Khi gid tri a“ va b" ting ra hu@ng phia ngoai bién cUa vong tron thi
d0 bao hoa ciing ting 1én.
White

= Cic thong sO mau:
L'=29.00, a'=52.48, b'=22.23

Yellow

b*

Green _ a‘% at .
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Hinh 4.9. Khong gian mau Lab va
gid tri mau Lab cla mOt vat thé

TU cdc gid tri X, Y, Z tinh dugc & trén, céc gia tri L", a", b"trong
khong gian mau CIE L"a’b” dugc tinh theo cdng thlc sau:
4.4
4.5)
(4.6)

VGi X,, Y, va Z, 12 céc gid tri cho mau trang tham chi€u vGi
nguOn chi€u sang dugc st dung.
Bang 5.1. Cdc gid tri mau chudn CIE
d6i v0i cdc ngubn chi€u sdng khdc nhau

Ngudn Chuén Chudn quan sat 10°
sang quan sat 2°
X, Z, Xa Z,
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 nghi€m nay, ching ta ti€n hanh do gid tri mau Lab
cla 5 loai gidy can ki€m nghiém va vé& cic toa d0 mau L'a’b" trén
cung mOt khong gian mau CIE L™a’b".

4.3. VAT LIEU, THIET BI
Vat liéu: Nim loai gidy can ki€m nghiém c6 dién tich t0i thi€u
20x20cm?.

Thi€t bi: Mdy do mau quang ph6 X-Rite 530 (Xem quy trinh van
hanh cUa mdy X-Rite 530).

4.4. TRINH TU PO
1. Can chinh mdy do mau quang ph8 X-Rite 530
2. Chon chUc ning do Color cla mdy X-Rite 530:
= Do gia tri mau Lab tai 5 vi trf khac nhau cUa gidy can th(
nghiém
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= Ghi k&€t qua céc toa dd mau Lab vao Bang 4.5.1.

4.5.BAO CAO KET QUA THUC HANH - THi NGHIEM

Bang 4.5.1. Gid tri k€t qua mau Lab cUa gidy

A COLOR

Trung

mau Lanl|Lan2 | Lan3 |Lan4 |Lan5|
binh

s ®

CAUHOI
1. Trinh bay cé4c thanh phan c0 ban cla mau sac.
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2. Trinh bay mOt cich tém tat cdc budc co ban d€ c6 dugc cac
thong sO mau Lab.

3. Néu nhan xét vé cic thong s6 mau Lab G céc vi tri do khac nhau
trén moi loai gidy. V& cdc toa dd mau cla 5 loai gidy (Bang 4.5.1)
trong khong gian mau CIE Lab.

4. Néu Ung dung thuc té trong nganh in cla viéc xdc dinh mau
cla gidy.

5. TOng két vé tinh chat cla gidy: TU céc sO liéu thi nghiém tlr
bai 1 dén bai 4, sinh vién hiy phan loai gidy da thuc hanh - thi nghiém
theo chudn ISO 12647-2.

Bai 5. TINH CHAT QUANG HOC CUA MUC IN
PO MAU, SO SANH MAU VA PO PO BONG

5.1. MUC PiCH

Gitp sinh vién bi€t cdch xdc dinh: thong s6 mau trong khong gian
mau CIE Lab, so sanh mau va gi4 tri d0 béng clla muc in.
5.2. CO SO LY THUYET (Ti€p theo bai 4)
5.2.1. Ngu©n sing

Cdc nguén sdng chu@n CIE: Viéc dinh nghia cic ngudn chiéu
sang chudn 1a mOt phdn quan trong trong viéc mo td mau sdc trong
nhi€u linh vUc Ung dung khic nhau. C4c tiéu chudn cUa CIE cung cap
mOt hé thOng phG bi€n vé dit liéu phG doi véi cic loai ngudn chi€u
séng thuOng dugc st dung nhu hinh 5.1.

Hinh 5.1. (a) Ph& phdn xa cta ngudn sdng chudn A, C va D65,
(b) Ph& phdn xa cUa cdc ngubn sdng huynh quang F2, F7 va F11
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» Ngudn chi€u siang A: mo ta cic di€u kién 4nh sang dang néng
phét sang v&i nhiét d0 mau khodng 2856°K;

= Ngudn chi€u sang C: mo ta dnh sdng khong phai truc ti€p nhu
4nh sang ban ngay tai nhiét d0 khodng 6774°K, nguOn sing nay

khong ch(ra viing dnh séng cuc tim.

= Ngudn sing D65: md ta 4nh sdng trung binh ban ngay vGi nhiét
d0 mau khodng 6504°K, nguOn sdng ndy bao gdm ving budc
séng cuc tim.

= Ngudn sang huynh quang F2: md ta 4nh sing trang lanh.
= Ngudn sang huynh quang F7: mb ta 4nh sing ban ngay.

* Ngudn siang huynh quang F2: mb t3 dnh sang trang lanh véi
ba viing ph6 hep.

NguOn chi€u sang D mo ta cic di€u ki€n 4nh sang ban ngay khic
nhau theo nhi€t d0 mau. Hai loai ngudn chi€u sang D50 va D65 thuGng
duge st dung nhu 13 cdc ngudn chi€u siang chudn trong nganh cong
nghi€p d0 hoa. Cic nguOn sing nay tuong Ung vGi nhi€ét dO mau la
5000°K va 6500°K. Cic loai ngudn sing nay dugc st dung trong céc tinh
todn v€& mau sac dudi dang d{r liéu phd. Cong sudt phd phan xa cla
nguOn sdng - cdc nguOn nay 1a cdc vat phat xa - thuc sy khong khac biét
so v&i d{r liéu phd cla mOt vat thé c6 mau phdn xa. Chiing ta c6 thé
nhdn ra rang sU' dnh hudng cla céc loai ngudn sang khic nhau dé€n mbt
mau ndo dé bang cach ki€m tra cic dudng cong phG phan bo cong sudt
tuong doi cUa chiing.

5.2.2. SO dd nguyén Iy do mau

SO d0 nguyén ly do mau dudgc trinh bay nhu hinh 5.2, nhu di trinh
bay G bai 4, tir d(r liéu ph6 phan xa cla vat thé, cdc ngudn sang chudn
va cdc chudn quan sét ta ¢c6 dugc céc gid tri mau kich thich ba thanh
phan. SU' md ta mau sac kich thich ba thanh phén phu thudc vao cic hé

th6ng mau chudn CIE va su chi€u sing. Néi cdch khic, cdc mo ta mau
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ph0 khong yéu cdu tryc ti€p thdng tin nay. Tuy nhién, cdc tiéu chudn
CIE déng vai trd quan trQng trong viéc chuy&n d6i thong tin mau sac tlr
d(r 1iéu kich thich ba thanh phan dén d{t liéu pho.

Dt li€u phé va di liéu kich thich ba thanh phan: Cic phuong
phap mb td mau sdc c6 th€ chia thanh hai nhanh nhu sau:

= Dir li€u ph6 md ta céc tinh chat bé mat cla vat th€ c6 mau dudc
minh hQa qua céc y€u tO nhu phan xa, truyén qua hodc phat xa
4nh sang. C4c di€u kién nhu sy thay dGi 4nh sang, tinh nhat quan
cUa ngU0i quan sit khong dnh hudng dén nhing tinh chat bé mat
nay.

= Dt liéu kich thich ba thanh ph@n mé t3 cich ma mau sac cla
mOt vat th€ xudt hién d6i vdi ngudi quan sit hodc cam bién
hodc trén céc thi€t bi nhU man hinh hodc mdy in theo thudt ng(r
ba gi4 tri. Cac hé thOng CIE nhu XYZ va Lab dinh vi m0t mau
sac trong khong gian mau bang cich sU dung cic truc toa dd
trong khong gian ba chi€u; trong khi cdc hé thGng phuc ché mau
nhU RGB va CMY (+K) mb ta mOt mau sac theo thudt nglt ba gia
tri ¢6 th€ dugc trOn 1ai v&i nhau d€ tao ra mau.

Hinh 5.2. Nguyén Iy hoat dbng cla mdy do mau quang phO:
(a) Nguyén ly dung kinh lQc mau dang da gidc,
(b) SU dung ling kinh tdn sdc va (c) Ding cdch & nhiéu xa

Dt liéu phG c6 mOt sO thudn 1Qi riéng so vGi cdc gid tri kich thich
thong thudng nhu RGB va CMY(+K) 1a md t3 trung thuc mOt vat thé
c6 mau. Cic mo td mau theo RGB va CMYK phu thuc vao cic di€u
kién nhin va loai nguOn sing d€ nhin mau. Mét Uu di€m khéc cla dir
liéu phO 1a khd ning du doan dugc cic anh hudng cla cic loai ngudn
sang khdc nhau 1én sy xudt hién cla vat th€. Thiét bi do mau phd
(spectrophotometer) do d{F li€u ph0 - Iugng niing 1UQng 4nh sdng phan
xa ti mOt vat thé tai cac khodng budc séng xac dinh trong mién phd
4nh sang nhin thdy. Céc thiét bi nay cho két qud dang d{t liu cic gid
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tri phdn xa dudi dang dudng cong phd nhu hinh 5.3. Thi€t bj do phG
cho day dU cic thong tin vé mau sac va cho k&t qud chinh xic nhat,
nh{ing thong tin nay c6 th€ dugc chuy€n thanh d{t liéu dang kich thich
ba thanh phan hodc gid tri mat d6 thong qua mOt vai phép tinh. Vi du,
thi€t bi do mau Xrite 530 do 1Ugng 4nh sdng Red, Green, Blue phdn xa
t&r vat th€. SU dung CIE XYZ nhu 1a khong gian mau tham chiéu, dit
liéu sO nay dugc chuy&n thanh céc tQa d6 Lab. Trong vi dU nay (hinh
5.3), gid tri CIE Lab cUa mau Red do dugc l1a: L = 51,13, a = +48,88, b =
+29,53 (g6c quan sat 2° va nguOn chiu sang Ds).

Hinh 5.3. (a) Thiét bj X-Rite 530 va két qud do mau kich thich
ba thanh phan, (b) Két qua do mau dang ph®

NhU d3 néi G trén, cic loai ngudn siang khic nhau c¢é cic thanh
phan budc séng khac nhau do d6 chiing sé€ c6 cdc ddp Ung khéic nhau
khi tuong tic v&i vat thé. Vi duy, hai td gidy c6 mau sac gi®ng nhau khi
nhin dudi dnh d&n huynh quang nhung 1ai khéc nhau khi quan sat dudi
nguOn néng sang, hién tUgng niy dugc goi la hi€n tUgng metamerism
nhu hinh 5.4.

Hinh 5.4. Hién tuong Metamerism: Hai m8u nhin khdc nhau
dudi ngubn sdang A nhung gibng nhau dudi nguln sdng D65

5.2.3. So sanh mau

Trong qu4 trinh ddnh gid chat lugng td in thi vi€c do mau td in (so
vGi bai mau in da dugc ky duyét) 1a mOt trong nhitng thong sO can
thi€t. Mau dudgc th€ hién bdi toa dd mau trong mOt khong gian mau cu
th€. Viéc danh gid d0 chinh xic tdi tao mau sac dugc thong qua gid tri
sai biét mau AE, d0 sai bi€t mau dugc tinh nhu cong thlc 5.1 va hinh
5.5.

AE Nhan xét

AEnamgitaOval  Sukhdc biét nay khong thé cam nhan dugc
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AEnam gilta 1 va2 Sy khdc biét rat nho, chi cdm nhén dugc béi
mat cUa nhiing ngudi c6 kinh nghiém

AE nam gilta2 va 3,5 Su khac biét tuong doi, c6 th€ cdm nhén duogc
bGi mat clia nhiing ngurdi khdng c6 kinh nghiém

AE ndm gira3,5va5 Khdac biét 16n

AE 16n hon 5 Khac biét rat 16n

(5.1)

Hinh 5.5. Cdch tinh gid tri sai biét mau AE gilta bai m3u (S)
va gid tri tham chi€u (R) dua trén khéng gian mau CIE Lab
SU khéc biét vé mau sac gilr 2 bong hoa A va B: AL" = +11,1, Aa"
=-6,10,Ab" =- 525, AE,,” = 13,71.

Cic gia tri nay chi ra rang: trén truc a’, gid tri -6,10 chi ra mau
green nhi€u hon va mau red it hon. Trén truc b’ gid tri -5,25 chi ra mau
blue nhiéu hon va mau yellow it hon. Trén truc L°, AL" = +11,1 cho
thdy hoa B sang hon hoa A. Hon n(fa, gié tri AE,," = 13,71 cho thay mau
sac gilra hai bong hoa c6 su khéc biét 16n.

5.3. VAT LIEU, THIET BI
Vat liéu: TG in b6n mau c6 thang ki€m tra in 4GS.

Thi€t bi: May do mau quang phd X-Rite 530, mdy do dd béng
Elcometer 406L (Xem quy trinh v@n hanh cUa céc thi€t b).

Po mau

1. Can chinh may do mau quang ph8 X-Rite 530.
2. Chon chlec ning COLOR.
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3. Po céc gi4 tri Lab clla bOn mau CMYK. Ghi két qua do dugc
vao bang sO liéu 5.4.1.

Do dO bong

1. Cén chinh thi€t bj do d0 bong Elcometer 406L.

2. Ti€n hanh do gid tri d0 béng clia bOn mau CMYK. Ghi két qua
do dugc vao bang sO liéu 5.4.1.

So sanh mau (Match)

1. Can chinh mdy do mau quang ph0 X-Rite 530.

2. Chon chlc ning Match.

ChUc niing Match cho phép so sdnh cdc gia tri do v6i gid tri tham
chi€u trong phép do mau.

Khi do mau Sample, gi4 tri do s& dugc so sanh vdi tat ca céc gid
tri Reference theo th(f tu tUf nhd dén 16n.

3. Ghi két qua do vao bang s0 liéu 5.4.2.
5.4.BAO CAO KET QUATHU'C HANH - THi NGHIEM

5.4.1. Do mau va do dO bong

Bang 5.4.1. Gid tri k€t qua mau Lab va dO bong cUa bén mau CMYK

Toa d6 COLOR

mﬁu’ Dé ~ A N 2 N Trung
, Lanl | Lan2 | Lan3 | Land4 | Lan5
bong binh

CYAN
L:
a:
b:
Gloss (%)

MAGENTA
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L:
a:
b:
Gloss (%)

YELLOW
L:

a:

b:

Gloss (%)

BLACK

L:

a:

b:

Gloss (%)

5.4.2. Do su sai biét mau

Bang 5.4.2.Bang sO liéu do sU sai biét mau

Mau Bai tham chi€u Bai mau 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:
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CAU HOI
1. Liét ké cdc loai ngudn sang chudn dugc s& dung trong do mau.
2. Hién tugng Metarism 1a gi?

3. So sdnh sy khéc biét gilta phuong phdp do mau phd va do mau
kich thich ba thanh phan?

4. Néu nhan xét v€ céic thong s mau Lab cUa bon mau CMYK so
v@i c4c thong sO mau cUa gidy. N€u cic gia tri Lab CMYK khong dong
nhdt trén cdc viing hay gidi thich 1y do.

5. V& cic toa d6 mau cUa bOn mau CMYK (Bdng 5.2) trong
khong gian mau CIE Lab.

6. Trong do mau cdc sdn phdm in, khi ndo st dung chudn quan sét
2°va 10°?
7. Nhan xét gi vé€ gid tri d0 bong cla bGn mau CMYK.

8. Gi4 tri sai bi€t mau AE dugc tinh nhu th€ nio? Nhan xét gi vé
d0 sai biét mau gilta bai mau (Sample) so v&i bai tham chi€u
(Reference) cla bOn mau CMYK.

Bai 6. TINH CHAT QUANG HOC CUA
MUC IN DENSITY VA PO TUONG PHAN IN

6.1. MUC PIiCH

Gitp sinh vién bi€t cich x4c dinh: MOt vai thong sO cO ban trong
ki€m tra chat luong tO in: mat dO quang hoc muc in va d0 tuong phan

1n.
6.2. COSO LY THUYET

6.2.1. Mat do (Density)
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Nguyén ly phép do mat do: Nguyén ly cUa phép do mat db
(Density) 14 so sanh cuOng d0 anh sang dén bé mat cla mOt vat thé
vGi cuOng dd 4nh sang phdn xa hodc hap thu tUr b€ mat d6. Phép do
mat d0 dugc phan Iam hai loai:

< Do mdt d6 phan xa (Reflection densitometer).
% Do mdt dd truyén qua (Transmission densitometer).

Nhac 1ai, d6 hap thu A cUa mOt chat lién quan t6i hé s déap tat
mol (molar extinction coefficient) € hay con goi hé sO hé'p thu clla mau
(hé s6 nay 1a dac trung cla phan t tai mOt budc séng xéc dinh), dO
day cUla mau va nbng dO cla phan t hdp thy trong mau.

P
S "ﬂ
,

Pigment

Hinh 6.1. SU tuong tdc gilta dnh sdng vOi [0p mUc in

Pinh luat Beer — Lambert lién quan dé€n d0 truyén qua hodc hap
thu cUa mét vat liéu tai mOt budc séng ddc biét. Cu thé, anh sang tdi
c6 cudng d0 I, truyén qua 18p muc in c6 bé day L, khi dén nén trang
cUa gidy s€ bi phdn xa 1ai va dnh sang ra khdi 16p muc c6 cuOng d6 1
nhU hinh 6.1. Chia 16p muc thanh vo sO cdc 16p mdng c6 dd day dx,
chon phuong x 1a phuong truyén cla chum sdng. P& gidm cuGng db
dI trong 16p mOng c6 dO day dx cla 18p muc in ty 1€ vGi dd day dx va
cUOng d0 4nh sdng t4i, ta co:

(6.1)
Dau “-” chi sy gidm cuOng d0 khi dnh sing 16 ra.
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Lay tich phan (6.1) tU x = 0 dén x = L tuong duong vGi cuGng dd

4nh sang thay dGi tU I, tGi L.
(6.2)

Cong thic (6.2) dugc Bouguer thi€t 1ap nim 1792.

Vay cuOng d0 dnh sdng sau khi di qua 16p muc c6 dO day L sé
gidm theo ham mii.

Cong thic dugc viét lai:

(6.3)

bat: va (6.4)

Vi D la gid tri mat d© phan xa va {3 1a hé s6 phan xa - la ty s6
gilta cuOng d6 4nh sang I phdn xa tU* mau do (myc in) va cUuOng dO
4nh sang phan xa I, tlr nén trang tham chiéu.

Thé (6.4) vao (6.3), ta dugc:

(6.5)

Cong thlc (6.5) cho thdy: N&u I 12 cuOng d0 4nh sang truy€n qua
thi D 1a gi4 tri mat d0 truyén qua.

Vi thé, d6i vGi mOt ndng d6 mau sac cho trudc trong mOt mang
muc c6 d0 truyén qua, gid tri D phu thulc vao d day L cla mang
muc. Vi vay, mat dd quang hoc dugc sit dung d€ danh gid d0 day cUa
16p mang muc ciing nhu dd duc cla phim dnh. Mat d6 quang hoc cla
chat dye phu thubc vao ndng d0 cla né.

Trong bai thi nghi€m nay, chiing ta s dung gia tri mat d§ phdn
xa d€ danh gia dd day 18p muc, cling nhu thong qua gid tri Density dé
tinh céc thong sO khic nhu: Print Contrast (dO tuUOng phdn in), Dot
Area (dién tich phU cUa di€m tram)/Dot Gain (gia ting tang th(t), Hue
Error (sai 1éch tong mau)/Grayness (dO ngd xdm), Ink Trapping (d0

nhudm muc trong in chOng mau).
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Hinh 6.2. a) Nguyén Iy hoat dOng cUa thiét bi do mat dd quang
hoc phdn xa; b) Nguyén ly do mat dQ phan xa l6p muc Cyan

Viéc do mat d0 quang hQc tdng nguyén s€ gian ti€p cho bi€t d0
day 10p muc in. Tai ciing viing do cUa t& in va bai mau, n€u mat db
tuong tu nhau thi mau sdc s€ On dinh. Ngoai ra, viéc do mat dd theo
tUng ving R, G, B s€& cho biét d0 sach clUa mau in. Hinh 6.2(a) trinh
bay nguyén 1y hoat dOng cla thi€t bj do mat dd quang hoc phan xa.
Hinh 6.2(b) trinh bay nguyén ly do mat d0 phan xa 16p muc Cyan.
Hinh 6.3 cho thdy mOi quan hé mat d6 va d6 day 16p muc cla bOn
mau CMYK trong in Offset, tai diém ubn, theo chudn DIN Ia khoéng 1
micron, vi vay trén thuc t€ mat ngudi khong cdm nhdn dugc sy khic
biét khi ting d day 1Gp muc.

Hinh 6.3. MOi quan hé gilta mat dG va db day 10p muc
6.2.2. Kinh loc st dung trong do mat do
¢ Kinh loc mau

Mau cUa kinh 10c dugc chon bt véi mau cla 16p muc can do nhu
hinh 6.4, kinh 10c mau trung tinh dugc st dung khi do 16p muc den.

Mau mUc in | Mau kinh loc

Cyan Red
Magenta Green
Yellow Blue

Hinh 6.4. Cdc kinh loc mau d6i duQc chon phit hOp

v0i cdc mau Cyan, Magenta, Yellow
¢ Kinh loc phan cuc

Cong nghé sUr dung kinh 10c phan cuc do mat d0 cd nén
muc kho va muc udt (n€u khong s dung kinh 10c phan cuc thi
gia tri mat d0 do dugc cla 18p muc udt 16n hon so vdi 16p
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mutc kho), khi st dung kinh 10c phan cuc hi€u Ung béng trén
nén muc udt sé dugc gidm tOi thi€u. Nhu ching ta di biét, dnh
sang phét ra tU cdc nguOn sing chudn trong thiét bi do 12 khong phéan
cUc. Kinh 10c phan cuc 4nh sdng c6 dac di€m chi cho phép 4nh sing
di qua khi 4nh sing c6 phuong dao dOng trung v@i phuong cUa
quang truc.

Hai kinh 10c phan cuc dugc thi€t k€& sao cho quang truc cUa
chiing vudng géc vGi nhau nhu hinh 6.5. V&i thi€t k& nay thi hiéu
Ung béng trén 18p muc in con Udt sé dugc loai bd. Hon n(lra, do céc
tia sdng bi chdn bdi kinh 10c phin cUc nén cudng dO cla ching sé&
gidm (ngUdi ta tinh dugc cudng dO 4nh sdng gidm mOt nUa khi qua
kinh 10c phan cuc, I, = 1/21,) khi d€n b0 cAm nhan cUa thiét bi do.
Do dé, cdc gi4 tri mat d6 do dugc tUr thiét bi do c6 kinh 10c phan cuc
s€ nho hon khi do v6i cdc mdy do khéc.

6.2.3. Gidi han cuia phép do mat do

® Phép do mat d6 khong cho biét cic thong sO v€ mau sac (“mu

mau’’).

® Viéc do mat dd gdp khé khiin khi cdc bai mau dugc phdi trdn
nhiéu hon bGn mau cO ban, di€u nay 1a do han ché cla céc
kinh 1oc mau Red, Green, Blue (khong c6 kinh 10c mau nao thich
hgp cho cdc mau bd sung). Vi vay, cic mdy do mat d0 rat hitu
ich khi theo doi qua trinh in cUa mOt may in bOn mau.

Vi du: Céc mau b6 sung dugc do v6i may do mat do.

Hinh 6.6 cho thdy phG phdn xa cUa tdéng mau xdm, cuOng do
phan xa gidm vé phia budc séng 380 — 500 nm (mau Blue). Gia tri mat
d0 cao nhat D = 0,17 dugc do v&i kinh 10c mau Blue. Gi4 tri mat d6
nay khong thé€ thay d6i mOt cach dé dang, vi thay d6i d6 day 1Gp muc
chi dan dén 1am thay dGi khong dang k€ gid tri mat d0. K&t qua 13, trén
thuc t€ cdc mau nhat ch( yéu dugc danh gid bang mat trén cd sG tJ in
ma khich hang dOng y va dugc di€u chinh thU cong.
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Hinh 6.6. Phé phan xa cUa tong mau xdm

Hinh 6.7. PhO phdn xa cUa cdc m&u mau HKS 8 va HKS 65

PhG phan xa cUa hai mau mau khic biét hoan toan vé tong mau
12 HKS 8 va HKS 65 dugc trinh bay trong hinh 6.7. D&i v6i ca hai mau
mau nay, sU hdp thu trong khodng budc séng t&r 380 - 500nm (mau
Blue) 1a 16n nhat. Gi4 tri mat d0 dugc do véi kinh 10c mau Blue cho
mOi mau mau 1a D = 1,6. K&t qua cho thay, cic gia tri mat d6 do dugc
bang nhau bdi cing mOt kinh 10c mau khong c6 nghia 13 mau sdc cla
chiing nhu nhau. Vi du: Gia trj mat d0 6 tdng nguyén cla mau magenta
do dugc trén thang ki€m tra mau 1a D = 1,17 nhu hinh 6.8, dua vao gia

tri nay d€ di€u chinh cdc khéa muc trén may in.

Hinh 6.8. Do Density cUa mau Magenta

Bang 6.1. Gid tri Density cUa 10p muc Udt theo tiéu chudn Bac My

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

Bang 6.2. Gid tri Density cla 10p muc UGt theo tiéu chudn chdu

Au

Céc gia tri Density dugc khuyén cdo tUf UGRA / FOGRA c6 kinh
10c phan cuc va dép Ung E.

6.2.4. Cac gia tri duoc suy ra tu phép do mat do
DO tuong phan in: (Print Contrast)
PO tuong phan in dugc tinh todn bang céch so sénh gid tri mat do

do dugc & tong 3/4 va 6 tdng nguyén theo cdng thlc (8.7) sau:

(8.7)
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Ds: mat do 6 tdng nguyén (solid).

Dy: mat d0 do tai o tong %.

Hinh 6.9. Mat db 6 tong nguyén va mat do o tong tram

D0 tuong phan in tOt s gidp cho hinh dnh c6 chi€u sau. Khi ting
luong muc, mat d0 muc trong cic di€m tram ting 1én dan dén d6
tuong phan in ting. Nhung chi ting dén m6t mUc giGi han nhat dinh,
vi khi d6 day 186p muc ting 1én vugt qué gidi han cho phép, di€m tram
tora, phan trang nén gidy & tong 3/4 bj bit 1ai, 1am cho d6 tuong phan
gidm. Dua vao dO tudng phan in d€ di€u chinh cAn bang muc, nudc.

Bang 6.3. Gid tri d§ tuong phdn in (PC)
vOi ba di€u kién in thong thuOng

Céc gia tri PC dugc do tai 6 tong 75%, Trang thai-T.
6.3. VAT LIEU, THIET BI
= Vat liéu: TO in bdn mau c6 thang ki€m tra in 4GS.
= Thié€t bi: M4y do mau quang phG X-Rite 530 (Xem quy trinh van
hanh cUa mdy X-Rite 530).
6.4. TRINH TU PO
6.4.1. Do Density tong nguyén

1. Chon chUc ning do Density cUa mdy X-Rite 530 (Ché& d0 Auto,
All).

2. Do Density tong nguyén cho tung 6: C, M, Y, K.
= Trén dai ki€m tra cUa thang, chia lam 5 viing do. Trén mOi viing
ti€n hanh do Density cho ting 6: C, M, Y, K.

= Ghi két qua Density.

6.4.2. Do d0 tuong phan in
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1. Chon chlc ning do Print Contrast cUa mdy X-Rite 530.

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

= Trén ddi ki€m tra cUa thang, chia 1am 5 viing do. Trén m&i ving
ti€n hanh do D, (tong nguyén) va D3/4 (viing 70%) cho tlUng mau: C,
M, Y, K.

= Ghi két qud Print Contrast.

6.5. BAO CAO KET QUA THUC HANH - THi NGHIEM

Bang 6.5.1. Gid tri mat d0 quang hQc (Density)
DENSITY

Dmax N ~ ~ N N Trung
Vung 1| Vung 2| Vung 3 | Vung 4 (Vung 5 binh
in

CYAN

V:

>C:

M:

Y:
MAGENTA
V:

C:

>M:

Y:
YELLOW
V:

C:

M:

>Y:
BLACK

\Y
<20y
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Bang 6.5.2. Gid tri d) tuOng phdn in (Print Contrast)

PRINT CONTRAST

PC, % Vung 1 | Vung 2 | Vang 3 | Vung 4

Vung 5

Trung
binh

CYAN

MAGENTA

YELLOW

BLACK

CAU HOTI:

1. So sianh di€ém giOng va khdc nhau gilta phép do mat dd

(Density) va do mau?

2. Dua vao cong thlic do mat dO gidi thich tai sao dua vao gid tri
mat d6 c6 thé danh gid dd day va do sach clla muc?

3. Gi4 tri mat d0 thuOng dugc do cho céc loai bai mau in nao?

Giai thich.

4. Nhan xét v€ gia tri mat d0 trén tat cd cac ving do CMYK, néu

gia tri mat dd khong dOng nhat, gidi thich 1y do?

5. Gid tri PC dugc do nhu th€ nao? Nhan xét gid tri PC cho tUng
mau CMYK, gid tri nao s& cho d6 tudng phdn in t6t. Y nghia cla viéc

do d6 tuong phan in?

Bai 7. TINH CHAT QUANG HOC CUA MUC IN,
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PO SAI LECH TONG MAU VA PO NGA XAM

7.1. MUC PiCH

Gitp sinh vién bi€t cich xdc dinh: DO 1&ch mau va dd ngd xdm
cUa muc in thuc t€ so véi muc 1y tudng.
7.2. CO SO LY THUYET

7.2.1. DO 1€ch tong mau (Hue Error)

Muc in 1y tudng khi né hap thu toan bd 1/3 dai quang phG va
phan xa 2/3 dai quang phd con lai nhu hinh 7.1. Théng qua kinh 10c
ta c6 th€ do dugc su hap thu d6. Tuy nhién, muc in 1y tudng khong
tOn tai trén thuc t&€. Muc in thuc t&€ khong tinh khiét, ching ludn bi
nhiém ban. MOi muc in ¢ hai thanh phan khdng mong mudn: d6
1€ch tong mau va dd ngd xam.

Hinh 7.1. PhO phdn xa: (a) Muc in Iy tuGng, (b) MUc in thuc t€

Gi4 tri Hue mé td mau sac cUa vat th€ nhu Red, Green hodc
Cyan. Gi4 tri Hue Error chi ra dd 1éch tong mau.

Cong thlc tinh d6 1€ch tdng mau:
(7.1)

Dy gid tri mat dd cao nhat

Dyea: gid tri mat dO trung binh

Dt gid tri mat d0 thap nhat

Hinh 7.2. DO sai léch tong mau va dO nga xdm cUa l16p muc Cyan

7.2.2. PO ngd xam (Grayness)
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PO ngd xdm chi ra thanh phan xdm cla mOt mau. Vi du: mau
Yellow thém m&t Iugng nhd mau Black vao, tong mau (Hue) khdng
thay d6i nhung d6 xam ting lén.

Cong thUc tinh d6 ngd xdm: (7.2)

Gia tri mat d thap nhat do dugc qua kinh 10c s€ quyét dinh d6 ngd
xdm cUa mOt mau. Muc in c¢6 dO 1€ch tong va dO ngd xdm cang it cang
tot.

Tai sao phai do Hue Error va Grayness?

Po Hue Error va Grayness chi ra su d0ng nhat vé& mau cla tO in
th(f, muUc in va muc in di in trén gidy (t0 in) tU ngay niy qua ngay khic
hodc trong qua trinh in sdn xudt. Nhiing gid tri nay ciing dugc s dung
d€ ki€m tra muc va gidy in dau vao.

Bang 7.1. Cdc gid tri Hue Error va Grayness
d6i vOi ba diéu kién in thong thuong

7.3. VAT LIEU, THIET BI
Vatliéu: T in bén mau c6 thang ki€m tra in 4GS.
Thiét bi: Mdy do mau quang phG X-Rite 530 (Xem quy trinh van
hanh cUa mdy X-Rite 530).
7.4. TRINH TU PO
7.4.1. Po Hue Error va dO nga xam
1. Can chinh mdy
2. Chon chUc ning do Hue/Grayness;

3. Chon Mode: Nhan Enter d€ chuy&n qua lai gilta Hue/Grayness
va Hue/Grayness-Ref. Mode Hue/Grayness-Ref cho phép do va so sanh
vGi gid tri tham chi€u. N€u chon vét sdng tai Reference, nhan Enter, ta
c6 th€ do hodc chinh sta céc gid tri chudn tham chi€u. Gid trj hi€n thi
sau khi do tai Mode nay da trlr di gid tri tham chi€u.
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4. X4c 1ap ty chon (Option) cho Hue/Grayness. Nhan Enter tai
Option d€ chon céc tuy chon Absolute hodc Paper.

5. Po thong sO.

HUE-GR

AY

I Options

a5

et —| Hue Error Value

” —| Grayness Value

-
it

-
[

—_
>
;—i Cyan towards Yellow

[

6. Ghi cic gid tri vao bang s0 liéu 7.5.1.

7. POi chi€u vdi cic thong sO dugc do vGi chlc ning Density

(Option: All).

7.5. BAO CAO KET QUA THUC HANH - THf NGHIEM

Bang 7.5.1. Gid tri d0 1éch tong mau (Hue Error)

va dO ngd xdm (Grayness)

DENSI| Hue Hue Error/Grayness
TY IError (X-Rite)
/Gray
ness
(tinh
tay)
TG | TG [TO1[To2[To 1| T2
1 2 H| G| H G |H| G| H G
CYAN
V:
>C:
M:
Y:
MAGENTA
V:
C:
>M:
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Y:

YELLOW
V:

C:

M:

>Y:

BLACK
>V:

C:

M:

Y:

CAU HOI
1. PO 1&ch tong mau xudt hién khi nao? PO ngd xdm xudt hién
khi nao?

2. Nhan xét gid tri d6 1éch tong mau va dd ngd xdm cho tlng

3. Gi4 tri Hue Error va Grayness duQc tinh nhu thé nio, tai sao
phdi do Hue Error va Grayness?

Bai 8. PO NHOT VA PO MIN CUA MUC IN

8.1. MUC PIiCH

Gitip sinh vién bi€t ciach do d0 nhdt clla muc in va cic chat 10ng
(dung dich) bang thi€t bi do d0 nhdt; va xac dinh d0 min, khodng phan bo
pigment.

8.2. CO SO LY THUYET
8.2.1. Thanh ph&n co ban clla muc in
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Thanh phan co ban clla muc in gdm c6: mdi truOng lién két, chat
tao mau, cic loai dau khoéng, dau thuc vat va cic chat phu gia.

= Moi truong lién két: chlta cic loai nhua clng, nhua gb bién
tinh héa hQc, cac loai nhua hydrocacbon t6ng hgp va nhua alkyd mém
dudgc trdn v&i dau khodng va dau thuc vat d€ tao hé dbng nhat.

= Chdt tao mau: pigment hodc chat dye.

= Dau khodng va dau thuc vat: hoat ddng nhu chat mang cic
loai nhya va pigment va gitip tao mang murc.

» Cdc chat phu gia: dugc s dung trong qui trinh nghién
pigment hodc dugc thém vao cong thlfc muc in d€ tao ra tinh chat dac
trung cla muc. Vi du, sap (waxe) dudc si dung d€ cai thién kha niing
chOng tray xudc va ting tinh chat trugt cla 16p mang mutc kho.

8.2.2. PO nh6t

Hinh 8.1. M6 hinh tinh gid tri dd nhOt theo Newton

Pai lugng dac trung cho Iuc ma sit ndi trong sy chdy cla chat
18ng, 18p chdy nhanh 16i kéo 16p chdy cham, 18p chdy cham kim ham
16p chdy nhanh do 1uc hit phan tU (hinh 8.1).

Theo gia thuyét Newton

» T4c dung 1én tam trén 1uc F.

= Tam trén chuyén dOng d€u vdi van tGc V.

» Xuat hién luc f cing d6 16n va nguge chiéu F.

(8.1)

= Chat 16ng gilra hai tdm phang chuyén dOng vGi van t6c u =
u(y).

= LOp chat 10ng ndm sat tdm phang trén chuy&n déng: u = V.

= L&p chét 16ng ndm sit bé mat tdm phang dudi dlng yén: u =

= Luc ma sat nOi (Iuc nhGt): xuat hién do chat 1dng chuyén dOng
thanh tUng 16p mOng tru'gt 1én nhau.
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» Tinh nhGt: can trd sy chuyén dOng.
(8.2)

Trong dé:

= T: luc nh6t trén ti€t dién S.

» S: dién tich ti€t dién noi xdy ra Iuc nhét.

= 1): hé s6 nhét dOng luc.

= : Gradient van tOc theo phudng y.

U'ng sudt ti€p tuy€n do Iuc nhdt gay ra :

(8.3)

Don vi strdung trong do d0 nhét

TU cong thic (8.3) cho thdy, don vi cla d0 nhdt 1a N.m2.s, Pa.s.

Trong hé SI, s& dung don vi pascal.s [Pa.s] hodc milipascal.s
[mPa.s].

Céc don vi khic dugc s dung 1a Poise [P] hodc centipoise [cP].

MO0i quan hé gilta cic don vi: 1cP = ImPa.s

Chat 10ng tuin theo dinh ludt Newton g0i 1a chdt [Ong Newton, O
dé dong chdy nbi cla chdt I0ng khéng phu thudc vao luc ngdi (t6c db
truot) tac dung vao chét I0ng.

Chat 10ng khong Newton la chét 10ng c¢é A0 nhOt thay dbi theo
ngoai luc tdc dung vao. Vi du: son, muc in, h® dan, chat déo,...

DO6i véi muc in hoat dbéng cla chat 10ng Newton bi 1éch khi
c6 mat cUa pigmentdo su lién két hat bang cdc lién két héa hoc va
tuong tic vat ly trong subt qud trinh chay.

Theo Einstein: d0 nhGt hé phan tdn keo phu thudc vao thé tich va
hinh dang hat phan tan, n€u hat keo hinh cau:

(8.4)

Trong dé:
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" 1p: 0 nh&t moi truOng phan téan.

= »: nOng d0 thé tich cUa pha phan tn trong Iml, tOng thé tich
céc hat phan tdn c6 trong 1ml cUa hé.

PO nhét clia hé muc 16ng (muc in 6ng dOng, Flexo): con goi
12 chat 16ng Newton. PO nhGt gan nhu 1a hang s6 khéng phu thudc
vao dO 16n cla luc tdc dung va thOi gian tic dung khi nhiét d6 khong
thay doi.

PO nhét clia hé muc dac (muc in Typd, Offset): con goi la
chat 18ng khong Newton, d0 nh&tcé tinh xiic bi€n. PO nhGt s€ gidm di
khi Iuc tic dung va thdi gian tdc dung luc ting 1én, khi bd ngoai luc dO
nhét sé€ dan ting trd 1ai.

8.2.3. PO min clla muc in

Gi4 tri d0 min dugc thé hién théng qua kich thudc cla pigment
(gi(f vai tro chat tao mau cho muc in) va su phan bO cUa pigment theo
kich thudc. PO min cla muc in 13 thong sO quan trong trong qua trinh
ch€ tao muc in va dnh hudng truc ti€p 1én chat lugng san phdm in:
d0 dong déu cla 16p muc in; dO bén cla cao su, ban in,... PO min cla
muc in ciing dnh hudng dénviéc chon vat li€u in cho phit hgp (su
bang phang cla gidy in). Hinh 8.2(a) cho thdy khi cdc hat pigment
khong dOong déu sé€ phdn xa 4nh sing theo cdc hudng khic nhau, di€u
nay lam dnh huéng tGi chat lugng clia muc in. Hinh 8.2(b) cho thdy su
phan b0 kich thudc hat cla muc in offset trong khodng tUr 0,1 - 0,2um.

Hinh 8.2. (a) SU anh hudng cUa kich thuGc hat pigment lén tinh chat
quang cla muc in (b) Phan b0 kich thuGc hat clia mUc in offset

8.3. VAT LIEU, THIET BI
Vat liéu:
= 500 - 600ml muc in Ong dOng.
= 500 - 600g muc in Offset (C, M, Y, K).
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= Dung mo6i muc in (70% toluen + 30% Ethyl acetat).

Thiét bi:

* Thi€t bi do d0 nhét Brookfield LVDV-E (thang do 15-2.10%P).
Xem hudng dan s dung nhét k€.

* Dung cU do dd min clla muc in Elcometer 2070 NPIRL
8.4. TRINH TU PO
8.4.1. Do dO nhét

Trinh tU do (Xem hinh 8.3)

1. Lay khodng 500 - 600ml cdc muc in, dat vao binh U nhiét & 25
°C trong vong 1 gi0.

2. Chinh mdy cho cAn bang (giot nudc phdi nam & tim vong

tron).

3. Cém dién.

4. Chon va gan kim do. Cai dt théng sO phit hgp tai SPINDLE.
iKim s0 1 2 3 4
hwa s6 61 62

Kim do dugc gan vao ddu mdy
theo chi€u kim ddng hO. Kim do phdi
duoc nhiing vao chat I0ng dén vach
trén kim.

5. Cai dat tbc d0 quay tai
SPEED.

6. Cho mdy chay, doc gid tri d0
nhét: Gid tri d6 nhdt chi dugc chdp
nhan khi ti s6:

(Gid tri dd nhGt do/Gid tri A)  Hinh 8.3. Thiét bi do dé nhot
nh6t t6i da cla thang) > 10% Brookfield LVDV -E
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7. Sau 10 phuit, ghi gid tri d0 nh6t vao Bang 8.5.1 va 8.5.2.

8. Thdo kim, vé sinh mdy bang dung méi.

9. Lam tuong tu nhu trén (budc 1 - 8) cho khodng 500g muc
Offet. (Dung kim s0 4).
8.4.2. Do dO min

Trinh tU do:

Hinh 8.4. ThuOc do dO min Elcometer

1. Dung diia 18y mOt it muc offset (Cyan) 1én trén bé mat cla
Elcometer ddt vao phan triing nhat cUa thang do tU 0-10 microns nhu
hinh 8.4.

2. D€ dao gat nghiéng géc 45° gat manh sang trdi (v€ phia 0
micron).

3. Quan sit dd min cla muc va ghi gid tri d0 min (18y gid tri noi
xudt hién b6n sQc) vio Bang 8.5.3.

4. Xac dinh khodng céch tUr di€m c6 mOt sQc va bOn sOc. Gi tri
nay s€ danh gid su phan bo cUa pigment theo kich thudc.

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

6. Sau khi két thic do, vé& sinh sach dung cu bang khin mém va

xang.

8.5. BAO CAO KET QUA
Bang 8.5.1. DO nhGt muc in 6ng dOng (s6 vong xoay)
Thoi gian 5 10 15 20 25 30
(phut)
PO nhét (cP)

Bang 8.5.2. DO nhGt muc in Offset (sO vong xoay)

Thoi gian 5 10 15 20 25 30
(phuit)
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PO nhét (cP)

Bang 8.5.3. DO min cla muc in Offset

Loai| D6 Khodng cich tU soc 1 dén sQc 4, um
muc min,
um

Ll | L2 (L3 |L4]|TB | Ll | L2 | L3 | L4 | TB

Cyan

Magenta

Yellow

Black

CAU HOI
1. Trinh bay cdu tao c0 ban cla muc in.

2. PO nhét cla hé muc 10ng khic véi dd nhGt clla hé muc dac
nhu thé nao? PO nhdt cla muc in offset bi dnh hudng bdi nhiing yéu
tO ndo trong thanh phan cau tao cla chiing?

3. V& d6 thi phu thuQc cla d6 nhdt vao thOi gian tic dung Iuc
(sO vong xoay) cla c4c loai muc in trén. Nhan xét su thay dGi d0 nhdt.

4. Thié€t bi do d0 nhét Brookfield LVDV-E tai phong thi nghiém
Vatliéu in c6 do dugc dd nhdt clla muc in phun khong? Tai sao?

5. Kich thudc pigment dnh hudng dén chat lugng muc in nhu thé
nao?

6. Néu Ung dung cUa viéc xdc dinh d0 min va khodng phan b0
pigment trong muc in. Nhdn xét, danh gia két qud do d0 min cla bOn
loai muc in trén.
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BAI 9. PO pH VA PO DAN PIEN
CUA DUNG DICH LAM AM
TRONG IN OFFSET VA MUC IN GOC NUGC

9.1. MUC PIiCH

Gitip sinh vién bi€t cich x4c dinh d0 pH va d6 dan dién cUa dung
dich 1am @m va muc in gOc nudc. pH va d0 dan dién cla dung dich
lam &m 1a cdc thong sO can thi€t d€ lam am ban in.

9.2. CO SO LY THUYET
9.2.1. pH va d6 dan dién cla dung dich Iam &m

Su lam am bdn in offset 12 mOt trong nhimg yéu t6 quan trong
anh hudng dén chat lugng in. Dung dich lam &m (fountain solution) 12
mOt hdn hgp cla nudc va cdc chat héa hoc khdc nhau dugc phan bo
trong hé thOng lam am cUa thié€t bj in offset. Dung dich lam &m hoat
dOng kh(r thdm udt (ddy muc) doi vdi cic ving khong c6 hinh dnh

trén ban in.

NhU da néi, nudc 1a thanh phan chinh trong dung dich 1am &m, dé
ddnh gid nudc ngudi ta dya vao dO cUng cla né (Bang 9.1). PO clng
cUa nudc phu thuOc vao thanh phan cic kim loai nhu Mg, Ca, Fe, Na
trong nudc. Vi thé, trudc khi pha dung dich 1am &m can phai xic dinh
do clmng cla nudc.

Bang 9.1. Phan loai d) clng cla nudc

Loai nudc PO dan (mmhos) | PO clng (grains/gal)
Mém 0-200 0-6
Trung binh 200 - 400 7-11
CUng - 550 12-15
Rat cling >550 >15
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Khi can x{ 1y nudc:

- Céc ngudn nudc st dung khic nhau (nudc gi€ng, b€ chlra) c6
d0 dan dién va d6 clUng khic nhau nhiéu.

- Tinh chat cla nudc thay d6i manh theo miia.

- Nudc c¢6 d6 dan dién 16n hon 500mmhos.

- Nudc rat clng.

Thanh phan chl y€u cla dung dich lam dm gOm:

Axit: gitip gidm d0 pH va gilt cho ving c6 hinh anh trén bdn in
nhay v&i muc va viing khong c6 hinh dnh nhay véi nude.

Chat hoat déng bé mat: c6 tic dung lam gidm sUc cing bé
mat cUa nudc va duy tri khd ning tham udt cla dung dich
nUGc mdng trén cic ving khdng chlfa hinh dnh. Cic chat hoat
dOng bé mat thudng dugc st dung la: isopropyl alcohol va
glycerin.

Cdc loai muéi héa hoc (chat di€u hoa ban in): dugc s dung
dé€ t6i Uu héa hoat ddng mai mon bé& mat ban in do axit giy ra
nham gitp gia ting chdt IUgng in va d0 bén bdn in.

Gum arabic: dugc thém vao dung dich nuGc mang nham dé€ né
bam chat vao viing khong ¢6 hinh dnh in trén ban véi muc dich
day muc ra khoi ving nay. Bén canh d6 né ciing gitip bdo vé
ban in khoi sy tan cong cla dO &m va céc thanh phan héa hoc
khéc.

Chat dém: chat c6 kha ning trung hoa axit va bazQ trong cic
dung dich va vi thé chiing gitip duy tri d§ axit hodc bazQ trong
dung dich. Vi du nhu hinh 7.1, ching gitp gilt pH khong dGi
hodc thay d6i nhe bat chdp viéc thém axit vao dung dich. Chi y
rang dudng cong pH gan bang 4.0 (thay dbi rat it). PO thi bén
phai cho thdy gi4 tri pH khong On dinh (ting 1én) khi khong s(t



dung dung dich dém. Gi4 tri pH khong d&i 1a di€u mong muln
trong in Offset.
9.2.2. PO pH va do pH
pH 1a chi s6 mo td s& 1ugng cdc ion axit (ion Hydro) hién dién
trong nudc. Nudc tinh khiét c6 pH bang 7.0. Pi€u nay c6 nghia 1a nudc
tinh khié€t chla 107 mol céc ion hydro trén lit. Khi d0 pH gidm xuOng
mOt don vi, cic ion axit ting 1&n theo thira s6 10.

Cong thUc tinh pH:
pH = -logo[H*] (7.1)

NOng d6 ion H* ([H*]) dugc tinh theo don vi mol/l.

pH c6 khodng than do tU 0 d€n 14: gi4 tri trung hoa tai pH = 7,
dung dich mang tinh axit khi pH < 7 va ki€m khi pH > 7.

Ounces/gal Ounces/gal
C6 dung dich dém Khong c6 dung dich dém

Hinh 9.1. Anh huGng cUa dung dich dém 1én A0 pH cUa dung
dich

< Cac anh huéng clia pH dé€n qua trinh in

Trong in offset, d® pH cho chat 1uQng in tOt nhat tir 4.0 - 5.5. Gi4
tri pH cao hon c6 th€ dnh hudng dén d6 dam nhat hodc su tao ving
cla muc in. Gi4 tri pH trong khodng 3.5 - 4.5 (mdi truOng axit) s€ in
mon bé mat ban in.

% MOt di€u quan trong can chi y ddi véi dung dich lam am

- Xem dung dich 1am &m c6 ch(ta dung dich dém hay khong;

- Khd ning tuong thich cla né vGi ngudbn nudc & noi cé hoat
d0ng sdn xudt in;

- Dung dich pH phai c6 gié tri pH chinh x4c va phdi c¢6 kha ning

tuong thich véi muc in va ban in.
62



- Khong s dung nhiéu loai dung dich 1am &m khdc nhau.

< Cach xac dinh pH: c6 hai cich s& dung gidy chi thi pH hodc
thi€t bi do pH di€n t& nhu hinh 9.2.

9.2.3. P dan dién

D0 dan dién 1 kha ning truyén dan hat tdi mang dién tich cla
mot chat. PO dan dién cla nudc lién quan tGi su c6 mat cla cic ion
kim loai hoa tan trong nu@c nhu CI', SO,>, NO™,... nOng d0 céc ion cao
hon thi d6 dan dién cao hon (nudc cling hon). Nudc thong thudng cé
mUc d6 ion thdp nén d6 dan dién thdp, cOn va glycerin khong dan
dién va c6 gia tri ¢6 dan bang 0; vi thé, cOn va glycerin hoat ddng nhu
chat pha 16ng va Iam gidm d6 dan cla dung dich.

Vi du, trong in Offset c4c ion nay chl y€u dén tU cic axit va muOi
trong dung dich nudc mang. Khi ndbng d6 nudc méang thém vao nudc
nhi€u hon, sO 1ugng céc ion ting 1én va d6 dan dién ting 1én. PO dan
dién thuOng gia ting trong qud trinh in vi cdc tdc nhaAn muc va gidy lam
ban dung dich 1am &m. Vi vay, viéc do d0 dan dién phai dugc thuc
hién trudc khi dung dich 1am &m dudgc s dung trén mdy in.

Hon nira, vi cdc cOng nghé mdi trong nganh cong nghi€p in phat
tri€n nhu hién nay thi gid tri pH khong dU d€ xic dinh mUc d0 hoat
dOng tOt nhat cUa dung dich 1am &m, thém vao d6 d6 dan dién 1a thong
sO chinh xdc d€ di€u chinh ndng d6 dung dich 1am &m trong hoat dOng
san xudt in.

% Do d6 dan va don vi do d6 dan dién

Pon vi do d6 dan dién 12 Simens trén mét [S/m] trong hé do
1uOng SI, hodc millihos trén cm [mmho/cm] (ngugc vGi don vi do dién
tr& 12 ohm) theo don vi MY.

Po d0 dan: st dung thi€t bi do dd dan, dat dién cuc cUa thiét bi
do vao dung dich can do va chQ vai gidy gia tri dd dan sé xudt hién
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dudi dang sO c¢6 don vi (mmho/cm). PO dan dién nén dugc ki€m tra

tru@c va sau khi thém cOn vao dung dich nudc méng.

Hinh 9.3. PO thi pH, d0 dan dién theo nGng d0 dung dich lam dm khdc
nhau (a) axit c6 dung dich dém va (b) axit khong c6 dung dich dém

< Anh huéng ctia néng dé dung dich lam &m trong in offset

KET QUA CUA NONG PO
DUNG DICH LAM AM KHONG PHU HOP
NoOng do du NOng dd khong du
- Gy ra sU nhii tUong héa muc in - Tao bot vang
- Tong tram bi bit - Tong tram bi bit
- DO nhan muc kém - GOom khong hiéu qua
- Gay mon ban in - GAy mon bdn in
- Kho muc cham
- Pha hUly céc truc ép

9.2.4. pH cla muc in gdc nude

Muc in gbc nu@c 13 mOt trong nhitng loai muc in than thién véi
moi trudng. TUOng tU nhU muc in gdc dung moi, thanh phan chinh cla
muc in goc nuGc gbm: chat tao mau, chat két dinh, dung mdi va céc
chat phu gia. C6 rat nhiu loai pigment, chat phu gia va cic chat két
dinh khic nhau dugc s dung d€ tao ra mOt cong thfc muc in cé tinh

chat nhu mong muOn.

Vi dy: Céng thUc cO bdn cla muc in phun gbc nudc gdm cic
thanh phan sau:

Thanh phan Ham luong (%) Chutc ning
- NudGc 50-90 | Dung mdi
- Chat tao mau 1-15 - Tao mau sac
- DOng dung moi/chat lam| 2-20 - Han ché bay hoi
udt
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- Chat dinh hinh 0-10 - CO dinh muc in trén
vat liéu

- Chat hoat dOng bé mat 0,1-6 - Diéu chinh sUc ciing
bé mat va khd ning
tham uGt

- Nhua 0,2—10 | Lam bén, ting d0 bam
dinh

- Chat diét ndm 0,05—-1 | Ngin chdn ndm phat
trién

- Chat dém 0,05—-1 | Diéu khién pH

pH cla muc in gbc nudc (con mOt y€u t6 khéc 14 nhiét d0) can
phdi dugc ki€m soét trong sudt qud trinh in b&i vi mOt sy thay dGi nhd
cting c6 th€ anh hudng d€n chat lugng in do cic tinh chat cUa muyc in
bi thay d6i. SU thay dGi pH hodc nhiét d6 cla muc in s& dan dén su
thay d0i vé slic cing bé mat, d6 nhGt ciing nhu' d6 bén vimg cla hé
muc in (nhifng thay d6i nay 12 khong mong muén). Viéc ki€m soat pH
trén mdy in 12 y€u tO can thi€t nhat dbi vdi cic loai muc in gdc nudc,
nhltng loai muc nay hoat dOng trong nhiing khodng pH xic dinh va
n€u khong duy tri thi s€ giy ra cdc van dé trong qué trinh in nhu' muc
day, kho qua nhanh hodc qua chdm, tao bot,... Vi thé€, viéc duy tri pH
cUa muc in gbc nudc d€ dat dugc chat Iugng in dOng bd nhat 1a di€u
can thiét phai lam.

D0oi véi mOt muc in gc nudc thong thudng, gid tri pH hoat ddng
t6i Uu nam trong khodng tUr 8.5 dén 9.5, trong khodng pH nay nhua sé&
hinh thanh mu®i hoa tan va vi thé chuyén cdc chat ran (nhua, pigment va
cdc chat phu gia) thanh c4c thanh phan hoa tan, tao ra m6t hé muc
dong bo.

< D& dat duoc diéu nay, can thuc hién cdc budc sau:

Trudc khi in: Pat muc vao mdy in; d€ muc ludn chuyén
khodng 2 - 5 phiit va ki€m tra pH. Néu pH thap, di€u chinh
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bang cich thém chat di€u chinh pH; néu pH cao thém muc
tuoi (fresh ink) vao d€ gidm pH. N&éu pH van cao hon 9.9
thi thay muc cti bang muc in méi.

Trong qud trinh in, pH cUa muc in trén mdy in nén dugc

ki€m tra mOt 1an trong mOt gi® va duy tri ching trong

khodng t0i Uu.

M6t s6 van dé thudng gap trong in d6i véi muc in géc nudc

do sur thay d6i pH gay ra:

Van dé gap phai

Nguyén nhan

Cich khac phuc

Su thay d6i vé mau sdc
(mau khong dOng nhat trong
qué trinh in).

Khd qua nhanh (muc khd
trén khudn in hoac trén trug
anilox).

Xudt hién b0 xung quanh
viing in, xudt hién cic d6m

muc du xung quanh bé mat

khuon.

pH thap

pH thap

Khong di€u chinh
pH

Duy tri pH trong khodng
8.8 d€n 9.1.

Ki€m tra pH va di€u chinh|
& mUc t6i Uu (8.8 - 9.2), sU
dung chat phu gia.

Ki€m tra va duy tri pH.

9.3. DUNG CU - VAT LIEU
= M4y do d6 pH - d6 dan dién cam tay (Xem hudng dan st

dung).
= Nudc cat.

= COc thUy tinh 500ml.

* Dung dich lam dm.

= Muc in Flexo gOc nudc.

9.4. TRINH TU PO

9.4.1. Po d6 d&n dién va pH cUa dung dich lam &m
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1. Po d dan dién va pH cla nudc diung d€ pha dung dich lam
am. Lay 300 ml nudc cat, do d0 dan dién va d6 pH.

2. Ti€p theo, thém 15ml dung dich 1am dm dang dac, do d0
dan dién va pH cQa hOn hgp vlra pha. Nhiing dién cuc vao dung
dich can do, khudy mOt vai gidy va ghi 1ai gid tri d0 dan dién va
dd pH nay vao Bang 9.5.1.

3. Tuong ty, thém 30 ml dung dich 1am &m khéc, do 1ai d§ dan
di€én va d0 pH. Quy trinh do nhu budc 3.

4. Lap lai quy trinh cho dén khi lugng dung dich 1am dm thém
vao du ra so v3i lugng ma nha san xudt khuyén cdo. Ghi két qua thuc
nghiém vao Bang 9.5.1.

9.4.2. Po pH cUa muc in géc nuéc

= Lay 100ml muc in goc nudc (C, M, Y) cho vao ba cOc chlra
rieng biét. Po gid tri pH va ghi nhan gia tri nay vao Bang
9.5.2.

9.5. BAO CAO KET QUA

Bang 9.5.1. Két qud do a0 dan dién va dd pH cUa dung dich lam @m

Vad 1am &m (ml) 15 30 45 60
D6 pH

D06 dan dién

(mmho/cm)

Yéu c@u:

a) V& d0 thj bi€u dién dd pH va d6 dan dién trén ciing mOt hé
truc t0a dO (truc hoanh bi€u thi nOng dd dung dich lam &m, truc tung
bi€u thi d0 dan dién va d6 pH). Néu nhén xét.

b) Tai sao pH trong khodng 4.5 - 5.5 cho chat lugng in tOt?
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Bang 9.5.2. Gid tri pH cla muc in gbc nudc

[Loai muc MAGANTA | YELLOW CYAN
D6 pH

Yéu cau:

Nhan xét gid tri pH cUa muc in gbc nudc. Trong qud trinh in, sy
thay d0i pH cUa muc in thuOng gy ra nhitng van dé€ gi va cich gidi
quy€t nhU thé nao?
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PHU LUC 1.
MAU TRINH BAY BAI BAO CAO

Bai bdo cdo dugc trinh bay trén gidy A4, gdm cic n0i dung sau:

HO & tén sinh vién:  |[L&p: Ngay thi nghi€m:
Nhom:

~2 ~

DPiém sO:

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

Muc tiéu bai thi nghiém (1d):

Co s8Iy thuyét (2d):

K&t qua thi nghiém (2d):

(SO liéu thuc nghiém dat duoc)

Két qud & ban ludn (5d):

TU két qua thi nghiém dat dugc:

- Tinh todn, v& do thj (néu co).

- Nhan xét k€t qud thuc nghi€m.

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

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

PHU LUC 3.
THONG SO KY THUAT CUA THIET BI

1. M4y do dO day giay Mitutoyo No.547-316
Mo ta
Hing sdn xudt: Mitutoyo — Nhat Ban.

Model: 547-315.

Xudt x(: Nhat Ban.

San pham nam trong dong thudc do dd day Series 547:

- C6 th€ do d0 day cla mOt vat mOng vo cung nhanh chéng, nhu

12 manh gidy hay mang
- Mang khd niing chOng nuGc va dau thAim nhap qua mat trudc.
Thong sO ki thudt:

- Dai do: 10mm

- B0 phan gidi: 0.0lmm

- P0 chinh xdc: + 0.020mm
- Luc do: 1.5N hodc bé hon
- Hé don vi: met
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2. M4y do d® am gidy P2000

Tinh ning n6i bat cla may do d® &m gidy P2000:

- Mdy do d0 am gidy P2000 1a dong ho do d6 8m dién tr@, si
dung m6i quan hé gilta 6 &m va dién trd. Cic chan ti€p xiic gan trén
dinh cUa dong hd dugc st dung d€ lién lac truc ti€p véi vat liéu.

- Nhi€u dién cuc bén ngdi ciing c6 san cho céc Ung dung cu thé.

- Mdy do d0 am gidy Delmhorst P2000 ddc biét h{tu ich cho viéc
th(r nghiém céc loai gidy, bia séng va Ong gidy.

- Thiét bi cdnh bdo duQc trang bi cdi, nhac nhd dé dat dugc s6
1an xdc dinh trudc hodc ty 1€ phan trim do 1uOng, c6 thé Iuu tGi 100
1an doc va c6 thé hién thi gid tri trung binh va cao nhat cla sO doc
duagc luu trir.

Thong s kY thudt:
Model P2000
xuat xU My
Hing sdn xudt Delmhorst
Nguyén ly do bién trg
Pién cuc Tich hop
Pién cuc dai 8mm
Hién thi Man hinh LCD hién thi séng 1o
Cho phép tU can chinh
bon vi do % MC
NguOn dién Pin 9v
PO chia 0.1%
PO sau do dugc 8mm (5/16 inch)

+4.3 - 18% trén gidy
+5 - 40% tam do gidy cuOn,

Tam do carton paper
+0 - 100% udc lugng gia tri am
cho cic loai vat liéu khic

Kich thudc 203x76x42mm

Trong luOng 285gr
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3. M4y do mau quang phé Konica FD-5 (Model: FD-5)

Hang san xuat: Konica - Nhdt Ban

- ChUc niing do mau va mat do.

- Tuong Ung v&i Pi€u kién do M1 cUa tiéu chudn ISO 13655.

- Cong nghé VFS (Virtual Fluorescence Standard) cUa Konica
Minolta cho phép do L*a’b” tuong Ung vGi ISO 13655 Piéu kién do M1
(CIE Iluminant D50).

- Phuong thlc do: 45/0, ddp Ung tiéu chudn CIE No.l5, ISO
7724/1, DIN 5033 Teil 7, ASTM E 1164 va JIS Z 8722.

- Tty chinh man hinh mOt cich dé dang v&i ch€ d0 xem danh sich
d(r1iéu, d6 thi 3D, man hinh Pass/Fail.
- Tudng thich v&i cic bi€u d6 ki€m tra khac nhau (MediaWedge,
ECI2002, IT8.7/3, v.v.
Céc thong sO kY thuat:
Ki€u may FD-5

Hé thOng chi€u sang/do Phuong thiic do: 45/0, ddp Ung tiéu chudn CIE
No.15, ISO 7724/1, DIN 5033 Teil 7, ASTM E

1164 va JIS Z 8722
Viung budc séng do 360nm t&i 740nm
Khodng cich do 10nm
NUra bing thong Approx. 10nm
Khau d6 do ®3.5mm
NguOn sdng LED
Khodng do Density: 0.0D to 2.5D;
Reflectance: 0 to 150%
Do 1ap lai Density: = 0.01D
Mau sac: Within = AE00 0.05
Thoi gian do Khodng 1.4 s (do mOt di€m)
Diéu kién do Tuong Ung vGi ISO 13655, diéu kién do MO

(CIE Illuminant A), M1 (CIE Illuminant D50) va
M2 (chi€u sing v3i b0 1oc UV)

Nguln sing A, C, D50, ID50, D65, ID65, F2, F6, F7, F8, F9,
F10, F11, F12.
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Ki€u may FD-5

Density Tiéu chu@n: ISOT, ISO-E, ISO-A; DIN 16536

Ngon ng(r Anh, Phap, DUc, Tdy Ban Nha, Nhat, Trung
Qulc (gidn th€)

COng giao ti€p USB 2.0

Kich thudc 70x165x83mm (Than mdy);

(WxDxH) 90x172x84mm (Vi vO bao vé)

Trong lUQng Khodng 350g (Than mdy); Khoang 430g (V&i
vO bdo vé)

Diéu kién hoat ddng 10 dén 35°C
30 to 85% d® &m khong ngUng tu
Storage temperature/ 0 dén 45°C
humidity range 0 to 85% d® &m khong ngung tu
Phu kién tiéu chudn ~ Tam hiéu chudn trang, mat na, kinh bdo vé,
b0 chuyén ddi AC, cip USB, vO, b 1oc phan
cuc, phan mém qudn ly dit liéu FD-S1w.
Phu kién chon thém Phan mém quan 1y mau basICColor catch all,
XY Do mau ty ddng Stage Color Scout A3 +,
Phan mém quan ly mau SpectraMagic NX.
4. May so mau - eXact Standard/AdvancedModel: eXact
Standard/Advanced
Hang san xuat: X-rite
Pac tinh
= M4y quang ph® do mau — Xrite eXact cho phép cic xudng san
xudt in va bao bi ki€m sodt va quan 1f mau sac qua cic hé thOng mang,
dam bdo dugc db chinh xdc nhat clla mau sac.
= Tiéu chudn ISO, JPMA, G7 va PSO.
= Nhanh chéng va dé dang.
= Hi€u chuén va ki€m tra thiét bi qua hé théng mang.
» K&t hgp vGi nhi€u cong nghé in dac biét.
= HO trg do vGi nhi€u ngudn 4nh sing.
= HO trg do vGi nhi€u ché d0 thé hién 4nh sing khic nhau.
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Piéu kién do (theo tiéu chudn ISO 13655)

= MO (Khong 10c, bao gdm 4nh siang UV)

= M1 (Anh sing ban ngay, D50)

= M2 (LQc tia UV)

= M3 (LOc tén xa)

= Thong s6 kY thuat

= BO phan tich phG: DRS spectra engine

» Thang ph&: 400nm — 700nm vGi budc ting 10mm

Hé quang hoc
= Hinh thdi do dac: 45°/0°, theo tiéu chudn ISO 5-4:2009 (E)
» Khe quang do: 1.5mm, 2mm, 4mm hodc 6mm
» NguOn sing: Pén Tungsten khi (phét quang loai A) va UV LED
» Céic di€u ki€én van hanh: Thang nhiét d0 van hanh: 50° dén
95°F (10° dén 35°C), 30-85% d0 &m tuong dbi tdi da (khong dong
suong); Thang nhiét d6 bdo qudn: -4° dén 122°F (-20° dén 50°C)
» Giao dién, kich thudc va khbi lugng
= COng d{t 1iéu: USB 2.0
= NguOn di€n: 100-240VAC 50/60Hz, 12VDC @ 2.5A
Pin: X-Rite p/n: SE15-44 Lithium Ion, 7.4VDC
» Kich thuGc: H: 7.6cm, W: 7.8cm, L: 18cm, Kh6i lugng: 16lbs
(0.7kg)

Phu kién

» Day cdp USB, b0 ngudn, CD véi phdn mém va tii liéu, b0 sac,
hudng dan van hanh nhanh, hOp dung may.
5. M4y do dO béng Elcometer 406L

Céc thong sO

Sai s0: £0.5 GU (don vi PO béng)

D0 phan gidi: 0.1GU

Kich thudc: 125x50x100mm (4.9x2.0x3.9”)
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Trong lugng: 350g

Loai pin: 5 x LR0O3 (AAA)

Pham vi do: 0 - 1,000 GU cho 60°.
B0 nhG: 200 thong s6/géc

Cac bO phan chinh clia may

Thié€t bj Elcometer c6 ba phim di€u khién chinh:
Phim READ/SELECT
Phim nay c6 ba chUc niing chinh:
Power: Phim nay dugc si dung d€ md
ngubn khi do.
Read: Nhan va gi(t d€ thuc hién phép do.
Select: Khi cai dat chUc ning, phim nay IUa
chon muc chlc niing hodc xdc dinh Iai sU' 1ua chon
trudc do.
Phim SCROLL UP/DOWN
’him nay co bOn chlc ning chinh:
Xem cic sO liéu théng ké: Trong phép do géc don, nhan phim UP dé
xem thOng ké cdc géc di chon.
X6a: Trong phép do géc don, nhdn phim DOWN d€ vio mode XOA.
Cu0n lén/xudng: Khi cai dat menu, s& dung
phim UP/DOWN d€ chon cic chlic ning c6 san.
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Cai dat gia tri can chinh: Trong phép cai dat can chinh, nhan
phim UP/DOWN d€ diéu chinh gid tri can chinh.
Phim chuyén géc/cén chinh/hy

Phim nay c6 ba chUfc ning:

Chuy€n géc: Trong phép do, nhdn phim C
d€ chon céc géc do khic nhau.

Can chinh: Trong phép do, nhan phim C
khodng 2 gidy d€ bat dau qu trinh can chinh.

Cancel: khi cAn chinh, nhan phim C d€ hly bd qua trinh nay.
Huéng dan st dung

Kiém tra gid tri cdn chinh

a) Pat mdy do vao tam can chinh

b) Chon géc do theo yéu cdu, nhdn phim C d€ chon cic géc
20/60/85 (Riéng dong mdy nay chi cé mot géc do 60).

¢) Khi géc yéu cu do dugc hién thi, doc gid tri bang cich nhan
phim READ/SELECT.

d) So sédnh géc do da chon v&i gia tri d0 béng tai géc do nay —

xem bén trong tam can chinh.

Néu gia tri doc trén may phit hgp v&i gid tri d0 bong trén tam can
chinh, may san sang st dung.

Néu gi4 tri doc trén mdy khong phit hop v&i gid tri d0 béng trén

tam can chinh thi xem can chinh 1ai.
Tién hanh cén chinh mdy

a) Ki€m tra b& mat tdm can chinh khong bi bi€n dang hodc tray
xUdc, néu can thi€t thi lau sach 1ai bang nudc am va vai khd mém.

b) Pat mdy vao tadm can chinh.
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¢) Nhén va gilt phim C d€ bat dau qua trinh can chinh. Man hinh
xudt hién nhu sau:

CALIBRATE ANGLE 20°.
Press Read Key

d) Nhdn phim READ/SELECT. Sau mOt khodng thdi gian chQ vai
gidy, xudt hién thong bao “Please Wait”, man hinh xudt hién:

CALIBRATE
Sample High Ref

e) Nhan phim READ/SELECT. Sau mOt khodng thGi gian ch® vai
gidy, xudt hién thong bao “Please Wait”, man hinh xuat hién:

20° Angle
Completed

Cin chinh xong, mdy sé tr& vé ché dé do va san sang st
dung.

Mt s6 luu ¥ khi cdn chinh mdy

- Tam cAn chinh phdi ludn dugc gilt sach s& va khong bi sai hdng
bi€n dang, n€u vi pham céc di€u nay phép do s€ khong con chinh x4c.

- Néu c6 thong bo 10i xudt hién trong qua trinh can chinh thi ti€n
hanh lau sach bang vai mé&m va cén chinh Iai.

Tién hanh phép do

a) Pinh vi mdy do bang cich si dung cdc mii tén phia trudc va
mat bén thang hang v&i ving can do.

b) Chon géc do theo yéu cau, nhdn phim C d€ chon céc géc do
20/60/85.
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c¢) Nhan va nhd phim READ/SELECT. M4y s& bat dau doc va
sdng man hinh.

d) Géc, gi tri dd béng va gid tri doc dugc hi€n thi trén man hinh
va dugc 1uu trr trong b0 nhé.

ANGLE VALUE No.
60° 93.2 31

Mady Elcometer 406 L dOc theo don vi dd béng (GU — Gloss
Units). P& chuy&n sang % phan xa, xem bang 1.

Bang 1
Géc do (dO) Phan trim phan xa
20 Gia tri d0 béng doc dugc x 0.05
60 Gia tri d0 béng doc dugc x 0.1

DE& do bé mat 16m

Thié€t bi Elcometer 406L c6 mOt ddc di€m ddc bié€t 1a cho phép do
d0 béng cic bé mat 16n mot cach nhanh chéng - “di chuyén va doc”.

a) Trong khi do, nhan va gi(t phim READ/SELECT.

Thiét bj s& bat dau thuc hién phép do. MOt tin hiéu “+/-” sé bat
dau sdng 1én tai géc phai cuGi man hinh.

b) Ti€p tuc gilt phim READ/SELECT va dua mdy dén viing can
do k€ tiép.

¢) Khi phim READ/SELECT dugc thd ra gid tri doc cudi cing sé&
dudc hi€n thi. Gi4 tri nay s€ dugc luu trong b nhd.

Xoa dirliéu

a) Khi do, nhdn phim SCROLL DOWN. Sé& xudt hién thong bio

sau:
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b) Nh@n phim READ/SELECT. Man hinh s€ hién thi:

¢) Nhan phim READ/SELECT d€ ki€m tra 1ai. Gi4 tri doc culi
ciing s€ dugc x6a va mdy s€ nhac céc gid tri mubn x6a sau do.

d) N€u can thiét, ti€p tuc x6a cic gid tri sau d6 thi nhan phim
READ/SELECT.

e) Khi x6a xong, nhan phim C d€ tr& vé man hinh do.

Xem cdc s6 liéu théng ké cUa phép do

Thié€t bi nay c6 chlc ning tinh toan phan tich s6 li€u thOng ké cdc
gid tri doc. P& xem cic sO liéu thOng ké:

a) Khi mdy & ch€ d0 do, nhan phim SCROLL UP. Cic s0 liéu
th&ng ké s& dugc hién thi trén man hinh.

STATS MIN MAX MEAN
20° 88.1 88.2 88.1

b) Thié€t bi s& hién thi géc do, c4c gid tri MIN (nhd nhat), MAX
(16n nhat), MEAN (trung binh).

¢) Nhan va gilt phim READ/SELECT d€ di€u chinh man hinh
xem cdc sO li€u thOng ké khac. Cac gid tri nay 1a hé sO dao dOng (CV)
va d0 1&ch chuan (SD).

MEAN CV SD
88.1 0.12 0.87

d) D€ trd vé man hinh do sau khi xem céc s6 liéu thOng k&, nhan
phim SCROLL DOWN.

Cai dat mdy

DE cai dat may:

a) Nhan va gi(t phim DOWN

b) Trong khi gilt phim DOWN, nha&n phim C d€n khi man hinh
xudt hién: “System Set-up”.
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¢) Sau d6 s& dung phim SCROLL UP/DOWN dé€ cai dat cic lua
chon.

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

Elcometer 2070 NPIRI ding d€ x4c dinh kich thudc cla hat
nghién trong cdng nghiép muc in. Dugc 1am bang thép khong gi va
¢6 hai ranh do.

Dai do: 0-25 pym.
7. May do d0 nhét Brookfield LVDV-E

Hing san xudt: BROOKFIELD

Xuat x: My

Hién thi s6

Giai do: 15 - 2.000.000mPa*s/cP

D0 chinh xéc: £1.0% of range

Khd niing doc lai: +0.2%

TOc d0: 0.3 - 100rpm

SO cap tbc do: 18

Vao: 220V/50Hz

Cung cap gOm: mdy, 4 cOc 4 spindles, chan mdy, hOp dung

8. Thiét bi do pH

Hing san xuat: LaMotte (MY)
Thong s0 ki thudt:

- Dai do: 0 dén 14 pH

- D06 phan gidi: 0,01

- B0 chinh xdc: +0.01

- Hiéu chudn: 3 diém

- Loai dau do: Epoxy, Ag/AgCl

Cdc phim chirc nding
On/OFF: M&/Tat may
MODE: Lua chon ché dd do Ion, mV, pH va nhiét d0
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CAL: Cho phép canh chinh mdy
HOLD/ENTER: Gi(r gi4 tri do hién tai/X4c nhan gi4 tri hiéu chinh.

Cdc buoc thuc hién phép do pH

B1: Lap b6 phan do vao 18p v cao su bdo vé.
B2: Lap pin va ki€m tra pin

B3: NOi di€n cuc va cAm bi€n nhiét d0

B4: Diéu kién cla dién cuc

Trang thdi cUa di€n cuc do pH trudc khi st dung 1an dau tién hodc
sau mOt thOi gian dai khong sU dung phdi dUgc ngdm trong trong dung
dich c6 pH = 4 it nhat 1 gi0. Sau d6 rlra sO qua voi nudc trude khi st
dung.

B5: khdi dOng thi€t bi do

Nh&n phim ON/OFF dé€ khdi dOng thiét bi do. Tat ca cdc vi trf
hié€n thi cUa LCD dugc hién thi trong thdi gian ngan d€ chudn doin
man hinh hi€n thi LCD. Thi€t bi do s& 3 ché d0 do Ion néu ta khong
can chinh (calibration) hodc reset.

Nhan phim MODE d€ chon ché d0 ché dd do thich hgp. Ky hiéu
cla ché d0 do sé dugc hién thi trén LCD. Trong ch€ d6 do nhiét do,
LCD sé hién thj 25°C (mdc dinh cla nha sdn xudt) hodc nhiét d6 hién
tai cUa dau do.

Man hinh hién thi “Ur” néu gi4 tri do dudi mUc cho phép, “Or”
néu gid tri do vugt qua mUc cho phép.

B6: Canh chinh thié€t bi do

(D€ thi€t bi do chinh xdc hon theo dé nghi clla nha sdn xudt ta
phdi canh chinh it nhat 2, 3 1an vdi gi4 tri pH 4.01, 7.00 va 10.01 USA).

Trudc tién ta phdi chon cho thi€t bi do c6 thé do dugc chudn
USA, NIST, Low Ionic (Pb). Néu mudn bd qua budc hi€u chinh nay ta
c6 th€ nhan phim CAL d€ trd 1ai ché do do.
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Nhan phim va gilt MODE, d0ng thGi nhdn phim ON dé€ khéi
dOng thi€t bi do man hinh hi€n thi “bUF” nhap nhéy.

Nhan phim ENTER d€ chon, s& dung MODE d€ chon USA,
NIST hay Pb.

Nhén phim ENTER d€ xdc nhan loai chudn da chon. Man hinh
trG vé ché do do pH.

Reset gid tri hi€u chinh truéc do

Nhan va gilt phim CAL dOng thGi nhdn ON d€ khéi dOng thiét bi
do, man hinh xudt hién “rSt” nhdp nhdy.

Nhan phim MODE d€ bd qua budc nay n€u khong muln reset.

Nhén phim ENTER d€ xé4c nhan, thiét bi do sé tu dOng x6a tat
cd céc gia tri trudc do.

Canh chinh v6i chué@n USA

R6t pH USA di bi€t gid tri vao 10 chlra di dugc lam kho, khdi
ddng thiét bj do va né s€ tu dong khdi dOng G ch€ dO do. Chon ché
d0 pH bGi nhan phim MODE néu can thiét.

Nhiing ca dién cuc va dau do nhiét vao binh ch(fa pH chudn (vi
du pH = 7), ¢6 dao dOng nhd trén man hinh hién thi, chG 30 gidy d€
doc gid tri On dinh.

Nhén phim CAL d€ chon ché d0 hiéu chinh pH. “CA” s& nhap
nhdy trén man hinh cling v&i gid tri pH.

C6 th€ bd qua canh chinh khong chdp nhan gi4 tri mGi bang cach
nhan phim CAL. Thiét bi do sé tr& 1ai man hinh ché d0 do pH.

P& xdc nhén véi gid tri canh chinh mdi theo chudn USA, nhan
phim ENTER, man hinh hién thi “CO” ngay tUc thdi va tré vé ché do
do.

Tié€p tuc 1dp 1ai tU budc 2 d€ canh chinh cho cédc gid tri tiéu
chudn pH = 4.01 va 10.01.

Canh chinh nhiét d6
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NGi dau do nhiét vGi thi€t bi do. Nhdn phim MODE cho dén khi
“0C” hi€n thj trén man hinh.

Nhan phim CAL d€ chon ché d6 canh chinh nhiét d6, man hinh
s€ hi€n thi “CA” va gi4 tri nhiét d0.

Nhan phim ting/gidm d€ dat gia tri nhiét 6 mong mudn (gid tri
hi€u chinh ndm trong khodng 20-300C).

P& b0d canh chinh nhan phim CAL, ngugc 1ai d€ xac nhan gid tri
canh chinh m@i nhan phim ENTER.

Tién hanh do pH

Trudc khi ti€n hanh do, ta phdi v& sinh ddu dién cuc va dau do
nhiét d6 v4i nudc hodc vai mém.

Khdi dbng thi€t bi do bang cich nhdn phim ON. Nhan phim
MODE @€ chon ché d0 do thich hgp.

Nhiing dOng thOi dau do nhi€t va dau dién cuc vao dung dich can
do, ch® cho dén khi gid tri thi€t 1ap ta ti€n hanh doc gid tri do. Trong
qué trinh thay d6i gid tri cQa dung dich can do, ta c6 thé€ gilt gia tri &
bat ky thoi di€m nao bang cich nhdn phim HOLD va d€ trd 1ai ta
nh&n phim HOLD mOt 1an n{ta.

PHU LUC 4
THANG KIEM TRA TRONG IN OFFSET

Thang ki€m tra Heidelberg 4GS, 6GS va 8GS
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Ti€ng Viét
Gido trinh VAt liéu in (2013) — Tran Thanh Ha, NXB Pai hoc Qudc
gia TP HCM.

Cdch xdc dinh sai s6 cUa phép do cdc dai lugng vat Iy (1997) — DO
Tran Cét, Pai hoc Bach khoa Ha NOi.

Mau sdc va chdt IUong in (2002) — Ngé Anh Tudn, Vi Khac Lién,
TruGng Pai hoc Su pham Ky thuat TP HCM.

Tiéng Anh
Handbook of Print Media (2000) — Helmut Kipphan.
A Guide to Understanding Color Communication (2007) — Xrite.
The Color Guide and Glossary (2004) — Xrite.
A Guide to Understanding Graphic Arts Densitometry (2003) — Xrite.
Paper, Ink and Press Chemistry — Sappi.

PaperStandards & Measurements — Sappi.

10. Water, pH andConductivity for printers (2004) — Fuji Hunt

Photographic chemicals, Inc.
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11. pH, Conductivityand Offset Printing (2002) — EuGene Van Roy.

12. Inks - Water - Based (2004) — Matt Lichtenberger.

13. pH - Neutral Inks - Help Has Arrived (2004) — Graphic Sciences, Inc.
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