CHAPTER 3

METHODOLOGY

This section describes the material,

apparatus and procedure utilised in the

experiment.

3.1.2 Filters
3.1.3 Ink cartridges
3.1.4 Syring ‘g;'*
3.1.5 Printing Head
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34.6.1 Blue: Acid Blue 9, Direct Blue 199 ( from Dalwa Chemical Co.

3.1.6.2 Magenta: Acid Magenta 1 (from BASF A.G.)

3.1.6.3 Red: Acid Red 289, Basacid Red 510, and Basonyl Red 540
(from BASF A.G.)

3.1.6.4 Yellow: Direct Yellow 132, Direct Yellow 86, Acid Yellow 23

(from Daiwa Chemical Co.)



3.1.6.5 Black: Direct Black (Bluish), Direct Black (Reddish) (from
Mitsubishi Chemical Co.)

3.1.6.6 Orange: Reactive Orange 13 (from Daiwa Chemical Co.)

3.1.6.7 Green: Zinc Phthalocyanine tetra sulfonate (from Nippon

Kayake Co.)

3.1.6.8 Violet: a anthraquinone group (from
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3.2.2 Colour measuring instrument: Gretag Macbeth Color Eye 7000
spectrophotometer
Measurement geometry diffuse/8°
Illumination/Observer: D65/10
Spectral range: 400 nm — 700 nm

Spectral interval: 10 nm output
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Specular component included
3.2.3 Orion pH meter

3.2.4 2210J Bransonic cleaner

form, preparation of blac k-calit ratlon and development of a

tool for KM calculations@and gamut.

3.3.1 Part I: Prgparatio -_ 1, A\

3.3 Procedure

The procedure can They consist of making a test

3.3.1.1 Test forr
33148 p form of i cd 1 inch was designed using

¢ layout was designed as shown in

yellow colour, which

ll
conS1sted of red and green
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Figure 3-1Layout for black and white substrate.
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3.3.1.2 Test form for colour inks.
3.3.1.2.1 Test form of sized 1 x 1 inch was designed using
Adobe PhotoShop.
3.3.1.2.2 The square was filled by a yellow colour which was

the same as the test form for black and white substrate.

L

Figure 3-2 Test form fa colour inks.
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3.3.2 Pol II Preparation ofgs black background on subsgrates for database

o Visihin 1 3T 3»11)1’1’3 ne ﬁ d
3.3.2.1 The bluish black dye was mixed and dispersed into water,
glycerine, diethylene glycol and acethylene glycol. The ink

formulation is displayed in Table 3-1.
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Table 3-1 Formulation of ink for making a black and white substrate.

Ingredient (% wt)
Dye concentration 10% 40
Solvent: Glycerine 15
Diethylene glycol S
Surfactance: Acethylene glycol: 3
Water 37

PR-101 inkjet paper and
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3.3.3.1 The dye wi ;“ nd dispersed into water, glycerine,
y 7 W y

di6th : nd a glycol to make a dye-based

A A ~ A . .

Y )

inkjet ﬁ\ in Table 3-1. Fourteen
dyes \.yere carried out.
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§oduce 7 levels of calibratien, inks. The seguence of mixture
Q W r] qcfsllj 1mpum:lgal]3tl ;]b@]l.tlltly, each level
of inkjet ink concentration was filtered before it was injected into

an ink tank. This was carried out for fourteen inkjet inks.
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Table 3-2 Concentration sequence of calibration panels.

Colour ink (%) Diluent (%)

2 98

10 90

20 80

30 70

50

75

100

333379

r \ n black and white substrate

- H g g . ‘ .
using the BJ F850 Canon printer. The yellow print head was used
’ \
fches then were used for database
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3.3.3.4 4 _ A= ulus values and the CIE
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L*a*k* co-ordinates of the printed patches were measured by

ﬂ U Q e W@Wﬁ& {E§9) 700 spectrophotometer

with an illumination/observation of D65/0 and specular
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3.3.4 Part IV Development of a tool for K and S analysis tool and a tool for
colour gamut.
The K and S analysis tool was orginally developed by Katemake.'' Katemake

developed and used the tool for K and S analysis of lithographic inks. In this research,
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it was assumed that the optical properties of the inkjet inks can be explained using

h ', used the single-constant KM theory to obtain

absolute K and S. Some researc
the optical properties for the inkjet inks, however, the inkjet ink layer was semi-
transparent that was similar to the lithographic ink, therefore, the two-constant KM

theory was applied to the inkjet ink S)i in this research. Some Visual Basic codes

were added to Katemake’s @ y/ make it more easy to use. The
spreadsheet was develo@e M-i‘5ros£ﬂpplication in order to obtain K

b\-b%ctance values. The K and §

and § values promptly
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of each ink panel from differ&_f@bnc |
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required to calculate Ry.K and S was calculat@;‘jﬁl y (see section 2.1, for the

derivation) using the K, from the database sheet.
I

Obtaining the data for a garticular ink from the database was carried out by using the

F-Y o/
INDEX works@tu&;lngfm %%cﬁ %eﬁ}\%ﬂ@mining the R, values,
Y
the calculation of K and S by the ledst ﬂuares méthod was autonfatically carried out.

see cogeNs WV LA & J S8 Tl QLD v

flowcharts, (Figure 3-3 and Figure 3-4) are the steps of the calculation used in the
spreadsheet.
Figure 3-3 shows the step of the calculation of R., and Figure 3-4 shows the

steps of the calculation of K and S
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Input

Measured reflectances of printed panel over white (Rw), that
of printed panel over (Rb), that of white substrate (Rg,w), and
that of black substrate (Rg,b)

ntage reflectances

ectances.

7 \N\‘\" | input
,$\\ “‘-w\ )

Set B to B(adj)
1.00001

0. SetRofopaque

Q wr] a ﬁ ﬂ ‘j ) =K aHto R(adj) 0.001

Obtain Rof
opaque layer / Output

Figure 3-3Flowchart of the determination of R,
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Measured reflectances of substrate Rg, that of sample at
Input
ewveryconcentration level and that of opaque layer.

Divide those percentage reflectances

100 to get the'reflectances ratio.

D _“-‘;‘: o
e

——

f/-/r r%\‘%bﬂ‘;}" that of

V 7/ SN

and Equation 2-11
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Output Obtain Kw(c)
and Sw(c)

Figure 3-4 Flowchart of calculation of K and S.
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— K.S.r,.r. R, and amount
ofink.
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SetK=0
SetS=0

is obtained

Output Obtain XYZ and
CIEL*a*h* coordinates

Figure 3-5Flowchart of the calculation of reflectance spectrum>and the tristimulus

values from the specified amounts of the components in the formulation.
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The absorption coefficients, K obtained were plotted against the volume
concentration, C to check the degree of the linearity of water-based inkjet ink. Then
the nonlinearity that appeared was characterised by fitting the data to a power series.
The coefficients of the power series equation of the relationship of K and C, then were

stored as database. When the volume con

entration of inks were changed, then K can

be back calculated. Figure 3-5 sk 41y -ps of calculation of the predicted
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