CHAPTER 3

EXPERIMENTAL

3.1 Materials

3.1.1 Printing plates :3P opolyiier.platés with fWordifferent thickness was used
a) Nyloflex ACE
b) Nyloflex FAL

c) Nyloflex Sp

3.1.2 UV Flexo inks : 2 typesfwas uséd = =

a) Radical ink : Zeller + G EHE N Y7-S1300 A

b) Cationic ink

iF |

3.1.3 Printing substrates : .3 ‘s‘elf adhesive (SAbnaterials with different surfaces was

- FUEINENINYINT
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3.1.4 Scapa tape Y572 (380 um)

3.1.5 Scapa tape Y644 (550 um)
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3.1.6 Ethanol

3.1.7 Ethylacetate
3.1.8 Hydrosolv
3.1.9 Tesaprint 52506

3.1.10 Tesaprint 52916

3.2 Apparatus

1achine (For ACE and

Y
3.2.2 Nyloprint hine (For Sprint)

3.2.3 Thickness gauge

F iz
3.2.4 Hardness gauge : HiatermeBgeratvor|

3.2.5 Video-print

s B
-

-' i ‘ .
3.2.6 Printing press : 1 _:!:Iw“ 4670, Serie Nr. R O 671

3.2.7  Anilox roll : 320 1/cm (800 1pi) 60°screen rulin -_ “and 3 cm’/m® pick-up

woume ﬂ‘lJEl’JVIEWI‘i'WEI”ﬂ’i

3.2.8 Print smuﬂtor

@mmmmwwa NYINY

3.2.10 Den31tometer TECHKON R 410




3.3 Procedure

3.3.1 Evaluation of plate making parameters: A test was made for each plate type in
order to specified the suitable processing time used in the plate making."'

3.3.1.1 Wash out test

3.3.1.1.1  Trim not yet pre-expos ale terial to pieces about 12 x 17

ate, vermg plate, expose full-

nuous-flow washer, using

1rst piece, 6 min for the

fourth.

3.3.1.14 The pla ',- i\ ed for about 15 minutes (a
» drying ti %

3.3.1.1.5 gfterdry 7 lwashed—outparts.

Regard as the optimum wash-out time the point ﬂwhich the desired relief

depth is exceedﬁ n gb.l' m is desired, for
example, you chopse the wash-out tlme that produced a wash-out epth of 1.2 mm.

RFRTRPT mﬂﬂ‘wﬁ}“gﬂnw allajdepth anid

wash-out fime. The values indicated represent the difference between the originally

measured raw plate thickness and the remaining thickness of the wash-out plate

segments.
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The curves showing wasgh-out

“can’ o be regard as examples. Since the

relationship -between ‘Wwash-out time’ ‘Wash-o relief depths differs

soducts have to be test-

3
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3.3.1.2 Backéxposure test

QT STVFR PV B v

approximzﬂely 20 x 48 cm (0.787 x 1.89), and place it on the vacuum plate of the

according ta, the

determined ac !l dingly.

exposing unit with the relief layer facing downwards. Plate face and back are easily
told apart by trying to lift one corner of the foil. This is possible only with the
protective foil. However, for the time being, the protective foil has to remain on the

plate. Vacuum is not required for the pre-exposure test
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To avoid reflection, it is advisable to use a suitable base material in

pre-exposure and main exposure (e.g. black board, red plastic sheet).

3.3.1.2.2 Before exposing, cover the plate with pieces of opaque

material the size of the rest secti f the test negative. Keep the first field

b @e second field (Figure 3-2)

covered throughout; ste

3.3.1.2.3 Expese the second step (e.g.10 seconds for plate thickness

s mﬂlu &L’l V12 3 hEbogk co position B 5o
i éi“@ﬁ’ﬁ"ﬁfﬁﬁ'ﬁ’m”fﬁ’a

Now move the cover piece from position D to position C and expose for 30
seconds. In this way, you obtain a series of exposures with 10-second increments.
Usually, 8 steps are exposed (Figure 3-3). The basic length of exposure varies

according to the plate type (plate thickness).
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Figure 3-3 Prg posure times
Next, wash the @Xpoged _ylg)i x: t the gth of time previously

determined as necessary fof the esmﬁﬁéﬁ ] easurement of the different

ﬂ _3-.5-"- &

steps, it is essential that the plﬁﬁe‘f&e 1 ntl dried for approximately 15
minutes.
The foregom Ve k) -exposure time, wash-

out time and relief depth.

iR inan-

- Short e-exposure and lon%.wash -out tlme = deep rehef

B R HAD fR FIRYFA e o

correlated in such a way that the plate is washed out right down to the polymerized
base.
The recommended added time for 0.2 mm (0.008) extra relief depth is

explained by the following:
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Between the pre-exposed and thus polymerized bottom part of the layer and
the non-polymerized upper part, there is a transitional phase in which the material is
partly polymerized. This partly polymerized material should be washed off as far as

possible so that the relief base and the foundation material will be in a thoroughly

,}er to dissolve, the wash-out time is to

@ollowing criteria:

polymerized zone. Since this material t

be prolonged accordingly.

The relief depth sh

Fine-screen work, especial ith, _ - 8 pasily reproduced with a
shallow relief (e.g.0.7 mm or 0,028) SITK ' A ey \ ill lead to dot loss. Stock
that is uneven, rough aﬁd maybe 1"' ' l relief.

Plate-back pre-exposuré k £t6%e o for e h pew batch of plates.

—

e

3.3.1.3 Main exposurﬂst ﬂ
33.1.3.1 Fﬁrﬂﬁm‘i wlﬁw\%fw%?qﬁmsmw x 1.89)

3.3.1.3.2  Pretexpose the back for the length of t1me determined by your tests.
SRR VB o -
rotectlve foil. Lay the nyloflex test negative on the plate, matt emulsion
side down. Cover the edges of the nyloflex plate with profile foil strips to
ensure perfect vacuum and prevent the vacuum foil from sticking to the cut
edges of the plate. Now switch the vacuum pump on and unroll the foil

over the plate, pulling evenly. For quick removal of entrapped air, it is
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- advisable to roller-squeegee the vacuum foil or wipe it with an antistatic
cloth. This will make any enclosed dust particles located in transparent film
areas visible. These particles must be removed to prevent exposure faults.
The two nyloflex FA II/FAR II/FAH/MA 1I as well as FAC II/FAC 11 S

test negatives contain four identical strip§ of test elements. They are available from

i dr new ones as needed, in

BASF Drucksysteme Gmbh.

It is advisable not te.cop

order to avoid tonal deviatio
The test elementé

ctermine the main exposure

time and the exposure lati 3.18 mm (0.03 — 0.125),

the nyloflex FA II/FAR oSt e, i ..\

ﬂﬂﬂ?ﬂﬂﬂiﬂﬂ”ﬂﬁ
ammnimumw Y1
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3.3.2 Plate Making m

e R LIEAL I

o Addlid plate of A4 81ze

atmmma@u UAIINYAY

- A plate for a print simulator (Dynamic swelling test)

e A plate for a printing test (using a test negative as an original)

Solvent washable plate makingl2 : The photopolymer plates was made through 6

steps
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. Back exposure (with 360 nm UVA)

Back-exposure of base to ultraviolet light to harden (cure) floor and establish
relief depth

Main exposure (with 360 nm UVA)

Wash out in appropri : | water to unexposed polymer and

Drying (at 65°C)

Drying of the pl i = J sorbed selvent and restore gauge
thickness, or remove and render plate pressready
Post exposure (with 36

Post-exposure to finally éuré floor and houlders
Aftertreatment (Wikh 254 JV i"

The plate surfacﬂ detacked by exposing the plate ﬁface to UVC light.

Water washabkﬂa}eJ g'(lmg 1;' Qtopolymﬂage! was made through 5 steps

j &

2

Bﬂwﬁl"ﬂ\ﬂﬂ‘im’ﬁm’n NENa Y

Maifl exposure (with 360 nm UVA)

. Wash out : a water was used

Drying (at 65°C)

Post exposure (with 360 nm UVA)
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3.3.3 Swelling test

< 5 B B

Static swelling test

In order to know the stahility of each plate/ink combination and to

geddn different surface area, this test

- ! j
.'- ry k @mount of UV ink onto the

compare the amount ¢ “-_ :
was Conducted )

plates’ surface, ﬁ? ‘

hours.

the oven of 40 C for 24

3.3.3.1.1 Samp
First, the plate sg Bach plate sample was then
written with nu 6 photopolymer plates, 12

combinations between

ﬂUEl’EIVIEWl‘iWEI'"ﬂ’i

QWWMﬂ‘i’s’UNWI’JV H18 Y
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Table 3-1 Combinations of plate samples and UV inks

Sample number Plate type UV Ink applied
1 ACE 114 Radical ink
ACE 114 Cationic ink

T AGEa0 Radical ink
"‘H.‘\ .’// adical in

ACE 170 Cationic ink

Radical ink

Cationic ink

Radical ink

Cationic ink

Radical ink

Cationic ink

Radical ink

Cationic ink

ﬂuEI’JVIEW]iWEI'lﬂ‘i

3.3.3.12 Measuring plates properties

QT PR RGBT RS o

weight, thickness, and hardness.

3.3.3.1.3 Applying inks onto the plates’ surface
For each plate sample, UV ink was applied on the plate surface

relevant to the combination of each sample number.
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3.3.3.1.4 Storing the plate sample
After ink was applied, the plate samples was stored in the oven of
40°C which is supposed to be the temperature in the printing nip

for 24 hours.

After ké€pingan'the’oven for 24 hours plate samples was taken

out of the & 57 1 cleaned
Each platg' sa E was agal casured for physical properties

N ——— 7
3.3.3.1.7 Adia Y|

ff s RN e
AT Y

Comparison o elling occurred in different plate
types
Comparison of the swelling occurred in the same plate type

of different thickness



3.3.3.2 Dynami

c swelling test
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For each plate and ink combination, printing for 35,000 impressions

(7,000 m) was conducted using a print simulator and printing substrates was

printed at every 5,000 impressions (1,000 m).

Figure

]

]

"' . .
theprint simulator

ﬂUU’mﬂﬂiWH’]ﬂ‘i

33 2.1

33322

PR R

The plateswas cut mto the printing 81ze for the print

ahlibr5bsbT | 3 U UAIINYQY

Each plate sample was measured for thickness and

hardness

The plate was cleaned using ethanol for FAH and ACE

and hydrosolv for SPRINT.
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33324 To ensure a good adhesion, the edges of the polyester
base of the plate was cleaned with ethyl acetate
3.3.3.2:3 The temperature was set and kept constant at 40°C

during printing using a hot air blower

333256 as, then mounted ; on the printing cylinder

3.3.328 4 mting was conducted using

ate was printed every 5,000

15, the plate was demounted from

3.3.3.2 g; ' hs:' for thickness and

! (Iness i

3&11 ‘ﬁj: gﬁﬂﬁﬂfﬁ };iiﬁ?)le was measured
RININIUNRINYIAY
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3.3.4  Printing test

From the available materials, 36 combinations of inks plates and substrate

was printed using the Nilpeter, Model F 2400, Mask Nr. 4670, Serie Nr. R O 671

3.3.4.1 First, the plate was cut into the printing size (20 x 30 cm)

3.3.4.2 o_ethanol for FAH and ACE and

3.3.4.3 The plate™xa€sthe !He printing cylinder with

Scapa tapg ; m) for the 1.70:mm plate, and on the hard
sleeve wi abatape Y644 (5 s.\\ the print undercut.
3.34.4 For ga \binafion 2 nd substrate, printing was

accomplishgd o
3.34.5 The prifted Samples we en for each combination.

2T ITEN] ; .
3.3.4.6  Inordert ovaluate ality, tone reproduction curves,

dot ¢ ar

"‘ sessment was then

U

analysed.
AULINENTNEINS
PAINIUNNINGAY
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3.3.4.6.1 Visual assessment
In order to evaluate the print quality, the visual assessment of the print
samples is necessary. In this test, the following criteria were evaluated

relevant to the printed image.

Reverses

Eﬁr ’\\k\\ O Not open

w

Solid/line I Y “ ous O Not homogeneous
Picture Worst
Penguins © Jrv - |0 ‘ 03 (04 [O5
Fruit =S TORA ‘ )3 |04 |05
Wedser 703 (04 |05
Vignettes in ¥ dge mooth | O Hard

il

AN TN INAE
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3.3.5 Effect of the printing substrate
The quality of printing, which is achievable, is strongly dependent on
the surface properties of the printing material. In this case, measurement of the

roughness and absorbency stand as highly influential factor.

3.3.5.1 Roughness

by their roughne

The surface gotighness of ea \ bstra as.measured 3 times using a

roughness gauge; Wverke=1.V-50 an measure an average

roughness of the su

(3:1)

Where :

ﬂ‘lé]sﬁlveragﬂﬂhmw i -

oug ness
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3.3.6 Absorbency
In this test, the relative absorbency of the substrates is compéred by
gravimetric evaluation together with a consideration of the solid ink density.
3.3.6.1 For each substrate, cut a piece of pure printing substrate and a

piece of substrate covered with full solid.

\
3.3.6.2 Check for the weis ,Jkt,; U/' cut sample.

3.3.6.3 Measuzé the solid de 1ty@lm on each substrate.

3.3.6.4 In orde enC each printing substrate,

the weighi€hange o off eac ate.and a comparison of the

o

solid density

AULININTNEINS
ARIAIN TN TN
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