CHAPTER III

EXPERIMENTAL

3.1 Materials

3.1.1 Printing plates

b) nyloflex™
c) nyloflex”

d)

nyloflex%
e) DuPont®D

3.1.2 UV Flexa Process Cyan VW 42501
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3.1.3 Printing substrates
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3.2.1 Thickness gauge

3.2.2 Hardness gauge : HitermeBgeriit ® von Bareiss
3.2.3 Densitometer : TECHKON® R 410

3.2.4 VIP® flex 334 vipflex Flexo Eye V.5.09

3.2.5 Exposure Unit and Aftertreatment : Combi FIV
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3.2.6 Wascher Unit :Combi FV

3.2.7 Printing press : Nilpeter® , Model

3.2.8 Anilox roll : 400/3.0 l/cm.

32.9 Computer to Plates imaging : Hell ® F 1200
3.2.10 Film imaging : AGFA® SelectSet Avantra 25E

3.2.11 Contact angle meter : FACE® Model CA-A

3.2.12 Microscope :

A test was ma sach \: er to determine the suitable
Mr" %
3.3.1.1 Wash on |

e _pieces which had not been pre-

exposed through ﬁ— ack were ¢

== {""', cm (4.7x7 inches).

? ?rz lpl f] each raw plate piece,
or rmnut

and then full aﬁa had exposed in the exposure un1t f

3.3.1.1.3 Now the plate pieces had washed out at different flow
speeds in the continuous flow washer. The first plate piece washed out at 240
mm/min., the second plate piece 200 mm/min., the third at 160 mm/min., and the

fourth at 120 mm/min.



22
3.3.1.1.4 The plate pieces are dried for approx. 15 minutes (this

drying time is only applicable for the test.

3.3.1.1.5 After drying, the thickness is measured at the washed-
out spots.

The wash-out depth was the difference to the standard depth. But we have

‘ W so the desired relief depth is 900 pm,

chosen the plate, which have thi

the wash-out time at whic pth 0 has been achieved is used. But

7"«”;;* e850+50um
t eicol tween the relief depth and the

rence between the previously

in this case the relief dept.
The figure 3-1 g
wash-out time. The &

determined plate thick pess of the washed-out plate

pieces.
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Figure 3-1 Display for wash-out process.
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3.3.1.2 Continuous flow washer

With the use of continuous washers, printing plate is first punched with a
punch and then hanged into the transport rail which pulls the plates one after the other
through the wash-out, cleaning and pre-drying unit. The necessary wash-out time
follow from the brush contact pressure, the type and condition of the solvent and the
flow speed. The printing plate lea s/device pre-dried and with a clean black. A

\28

While room ure 18 s - or washing-out solvent is heated

separate cleaning step is no leng

up to an operating te Q s level must be maintained in every

type of washer.

3.3.1.3 Pldte-

33.1.31 A ug_ cut to a size of 20 x 48 cm and then

eI
WH “‘Oonto the V

placed with the relie plate. of the exposure unit. The

front side and back:sid ' st g at a corner of the plate

which film can be de(mhed This is always exclusivelym\e film of the front side. For

NSS/LLE L LA ——

the pre—exposur test.
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reﬂectlon free background should be ensured during pre-and main exposure.

3.3.1.3.2 Prior to the beginning of the exposure, the plate piece is

covered with an opaque lamina which has the size of the test areas of the test
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negative. The first area remains covered all the time, the stepped exposure begins with

the second area figure 3-2.
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Figure 3-3 Profile of the test plate with different pre-exposure times.

The exposed printing plate is now washed out depending on the desired relief

depth in accordance with the time determined in the wash-out test. For the
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measurement of the different steps, the printing plates must then be dried for approx.

15 minutes.

The reason for the recommended extra in order to achieve a 200 pm deeper
relief depth is as follows between the lower part of the layer which has been
polymerized through the plate-back pre-exposure and the upper part which has not

been polymerized, there is a transition phase in which the material is partly

The extension
detach more slowly.
The selection of Y PR AR \ ad e according to the following

criteria

"

The plate-baclﬂare-e 505U
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be -L, individually for every new

plate batch.



26
3.3.1.4 Main exposure test

3.3.1.4.1 For the main exposure test, raw printing plate is cut to a

size of 20 x 48 cm.

3.3.1.4.2 The full area of the raw plate is exposed with the

previously determines pre-expo ' the plate back.

o ——

’ ™1k \ (relief layer up), and the
protective film is remo ' \ \ aced on the printing with the
matted layer side down #Thg'edges \ % Rl ate are covered with profiled

s ’ . A ad to prevent the vacuum film is
rolled over the plate with#a form pull; In \\ 0 remove air trappings fast, it is
recommendable to rub theVacuuin fi . . ubber roller or an anti-static cloth.
Trapped dust particles wi

necessary to remove them from

transparent negative. af€as in order It

; :
e uﬁﬁ ﬂ ﬁ Wa%:‘wmﬂlﬁcorrect main exposure

time is determifiéd by means of a ste.pped exposure test figure 3—4
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}#}} test technique.
Xpa ureﬂate is washed out and dried.

"‘\-u-*n_ t development stages of the

3.3:
The correct exposure ti

relief details. Steps whi show too strongly washed-

out halftone areas an

m W
VLNl
DR SR IR 216

For the printing plates in thicknesses from 0.76-3.18 mm., the
following limits apply:
The lower exposure limit is the time with which

- Isolated dots with a diameter of 200 pm ,

- Aline grid with 55um lines, and
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- A halftone with a 2 % tone value are well anchored with an up to

0.7 mm relief depth.

The upper exposure limit is the time with which the intermediate depth

of a reverse dot with a 400 um diameter is at least 70 um. this is the case, if

the relief depth between the thick lines of the solid area obviously decreases in

figure 3-6.
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Figure 3-6 Evaluation of upper and lower exposure limits.
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3.3.1.6 Drying

The washed-out printing plate is placed in a drying cabinet equipped
with a hot air blower. The recommended drying time for a 170 mm. thick plate is 2

hours at a temperature of 65°C as given in the table 3-1.

Plate type/Thickness nxlosolv®
ART/FAR/FAH/ACE/FE 2h / 65°C(149 °F)
0.76 to 1.14 mm/0.030-0.045

ART/FAR/FAH/A \\\\ | 2-3h/65°C (149 °F)

1.70 to 3.18 mm./0.06]

d '\ g time. (14)

The post @r ;.- or together with the light
aftertreatment. For the post ont side & of the monolayer plate is exposed

to UV light in the aftertreatme gposure unit without vacuum film. The

T

post exposure and [ , atthe same times . This way,
e N

we will guarantee thatthe g Tﬂ polymerized and is optimal

with regard to its l*ardness compres&ylhty, solvent and crack resistance.

recommencefo L Akl & o3 el d5 ) 9
q RIAINTNUURIINYNY
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3.3.1.8 UVC light after treatment

The exposure of the printing plate to short-wave UVC light makes the
plate surface non-sticky again. In this process, the printing plate remains glossy so
that the result of the UVC light aftertreatment cannot be checked visually. It can only
be felt.

The stickiness is determi

ressing the ball of the hand onto it,

proceeding in 3-minute ste iness after each step. The optimal

time must not be exceed ially, sine there would be the risk that
cracks will from, abo

t] E«'ﬁuh"" d-area. For the same reason, no

printing plate should b ent immediately out of the drying

cabinet while it is stil 1ld first cool down.

During the U are should be taken that the

required drying time are ure light aftertreatment may fix

remaining swellings in the pl__aw he will be thickness deviations in the

e

finished plate. The lefgth of the | a.-:-m.ﬁ.-.».>~,;‘.;ir..=;==f.f.r==;$,;‘a' light differs depending

y

Too long exposur€ time will make thesplate surface brittle. Cracks may appear.

Cracks also or%,u&QAnﬂnﬁfmﬂn’;njnade at the same time
TR T T TR o

taken that the temperature in the light aftertreatment device remains constant. If this is

.
on the device and the @te /pe

not the case, the result may be changed in the times determined.
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3.3.2 Print quality test

3.3.2.1 Preparation of plate quality test

The above steps are the plate preparation for quality testing. Each
measurement of the relief value from each plate type has to nearly to each other

because of the relief dept will effective on angle of screen.

3.3.2.2 Printin

It is quite( uality of each plate type after printing

——
because of the differ speeially the effective of plate

impression to substratgdwi the “printing g . We cannot use the same
impression for every type ause the printing result will not complete and

cannot evaluate print i ly this' experiment will adjust plate

Evaluate t int result b the roundness factor of gain. The
i y wsing

— fmm%,u&lom&nﬁ N &Lo) 8590 en. Al prine resuts
R RTRYT P19 b ie) 1M1 b
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3.3.3 Ink Transfer test

3.3.3.1 Sample preparation

Cut the plate to a rectangular shape size of 10 x 15cm. The size of the
test area should be 8x 9 cm.. There will be a total of 5 different plates with ten plates

per sample. Then die cut the subs cm. and remove to check weight.

3.3.3.2 Printi

Install the 400/3.0 I/em and put the new substrate into the

press. Test and set up the press at a speed of 10

rpm for approximately, ve the substrate to the before

exposure unit both after otal of 10 samples

ifois < -
Remove the used plate from '-;—

ST
o= e J"‘ .,_.r'
; - o

and measure the weight of the plate.

Use the value fro

mgunt of ink transfer in every

el
I

element. Then chan - eylinder and repeat the above
: =

| /|

AU INENTNEINS
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procedure.
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3.3.1.3 Calculation of ink transfer coefficient to the difference position.

A BB
(1)

Two boundaries of ink tr hown in figure 3-7 to obtain
equations :
1* Boundary
(A+B') e (1)
2)
2" Boundary _ £
B(A vl— ;ﬂ," )
.3.:1 u . e
From equatioxﬂ)u ﬂm’gﬁé} ﬂ %ﬁe%g):}ﬂoﬁhe printing are defined
as: q_‘a.u
ARIOYDIHUNRINYIAY
C= oB(A+B') (6)

Thus , ink transfer coefficient will be obtained
From equation (6),

B= C/w(A+B) @)



From equation (5), (7)

v=Bw/C
From equation (4), (8)

o =1/1+®B'/C))
From equation (4), (9)

v=1-(1/(1+B'/C)))

Note that ; from equation (7) 9) -

STl <Aé
o
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Where :
A Ink quanti iléx" roll e transferred to the plate
A Ink quantity on anile ‘ iransferred to the plate
e Ze A b
B Ink q

ed To substrate

' ||

B’ Inkqut or

C Ink quantify.en substrate after printing.

. RTINS ...
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Ink transfer coefficient of plate after transferred to substrate

0] Ink transfer coefficient of substrate
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(10)

(11)

(12)
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