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Recently, printing industries have been facing a 5. Examinethe printing color controktrip.
reVOIUtionary Cha”enge in d|g|ta| processing, in order to 6. Examinethestripof 3D lenticular print
me et clientsbod di fferent needs, such as enquiring s mal

quantity but oflarge variety, closing deals as quickly as
possible, and undergoing comprebsserking time. Having ) )
to face such strict conditions, emphasis put on the printing 1. Examinethe surface of the printed products.
quality is thus very crucial. 2. Examinetherub resistance dfurface

N 3. Examine theadhesive force.
In order to minimize the errors caused by macrography and ) o
experienced head staff, itos%pawnetheygiggdds. ( hat the prin
industries use scientifidools to test printing quality. 5. Examine theprinting color controktrip.
However, these tools are not only costly, but also too heavy.
to be taken out of the laboratory and to be applied in the real
production line. With thenicrophotographydevelopment
background, our company, Lumos Technold@y., Ltd.,
has combined Canonds opéaic
portable microscope, the -Xoupe Portable Microscope
Camera, with 60, 150, and 300 magnificati@and 8 million
pixels of resolution.

To test finished productsunder microscope

B

With this advanced development, weoyide not only an
efficient inspectionintrumentfor the printing process, but
also an auxiliary observing tool for the printing related R&D
departments, the laboratories and the production line. The
excellent optical rendering capacity and large view finder [
can minimize eydatigue under long working hours, reduce
time for decision making and increase accuracy, so that the
work can be more efficient and the process can be reduced.
) . & & & 4

In addition, with the mobility and portabilityf the X-Loupe, lllustration: Micro-observation ofrub resistanceafter the test
staff is able to directly phogwaph samples in the production  (Photographed with the-Koupe G20, 150X)

line. The XLoupe can help cut down the spmteck

procedure, and can be used by the sales representatives asThe X-Loupe is able to obtainthe actual test data as
convenient tool to show and discuss the prgmatter with follows:

the clients.
It can at least observe 0.5% and 99.8ff dots of plate
l. App|y|ng the X_Loupe to test printing processes control wedgeon theprinting plate and 0.01mm to 0.02mm
dots on the printed matial. It can also be combined with
, To test raw materialsunder microscope various printing testers, such asbbingresistance tester
gind gaugeéet c. -measuranestiofsthte t h
1. Examinethefineness ofyrind. teged materials and products.
2. r?;?;:;ﬁthe surface physical property of the raw Also by combining with the digital microscope and image
. . processing software, more precise dot area of 0% and 100%
3. Exam!nethe surface chemical property of the raw can be obtained.
material.
4. Examinethe coating hardness of treawv material. The X-Loupe can observe whether the color overlay is
5. Examinethe Surface tension Of the p|aSmN W|th|n a”OWable error Of i'Olmm Comb|@nW|th a
material. protractor, it can evaluate the angle of the outlets to avoid
apparenmoiré patternFor example, the allowable error for
. To test semifinished products under microscope black screen is 45 degrees, 75 degrees for magenta screen,
and 15 degrees for blue screen. In addition, it can also
1. Examinetherub resistance afurface. calculae the screen ruling.

2. Examinethe adhesive force.
3. Examinethe level of dryness.
4. Examinethe printing dots.
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II. Appl ying the X-Loupe to test raw materials

The printed materials and ink are the printing raw materials.
Their quality is very much connected with @ygpearance of
the printedproduct The XLoupe can be used directly to
proces the printing test of the raw materials, it can save the
trouble of getting samples and having them tested and

verified in the laboratories. lllustration 2.5 shows the microphotograph of the plastic surface

1. Examine the fineness ofgrind (Photographed with the-Koupe G20, 150X)

If the fineness of grinds too big, the ink might build up in 3. Examinethe surface tension bthe plastic maerial

the process. Besis, to get sophisticatedprinted product  The surface tension for the printed plastic material is
theink with smallerfineness ofrind should beused = This especially crucial when printing. If the surface tension on

test is using some brand yellow ink. The result shows thatne printed material is too big, the ink then can not adhere to
there is more rubbing at the end of the grind gauge, whichine surface efficiently.

indicates that thdineness ofgrind is smaller. Using the
X-Loupe G20 with 150X magnification power, we can
clearly seghe rubbingcondition.

lllustration 2.6 shows a test done by Byfest Per(Photographed
with the X-Loupe G20 150X)

lll. Appl ying the X-Loupe to test semifinished
lllustration 2.17 Microphotograph of the rubbing after the test of products

thefineness of grindPhotographed with the-Koupe G20, 150X)

The main purpose of testing serinished products is to
appraise ath maintain the quality during the whole printing
process. In the case of printing failure, to test

For special materials such as metal or plastic, tHexpe semifinished products is especially important because the
can promptly view the smoothness of the material surface, QA (quality contrd) staff can learn what variables have an

in order to provide important referential basis when printing. Nfluénce on the printed producteom the manufacturing
process The following is an example of using the

X-Loupeto do microscopy for the seffinished products.

2. Examine the surface of printed raw materials (paper,
metal and plastic)

1. Examinethe rub resistance ofsurface

Rub resistance test is often used in testing the packadfng.
the abrasion resistance is weak, then the pripteductis
very likely to be rubbed during deliveryThe test done here
is taking wet semifinished product asa test object.
lllustration 3.1 is theubbing resistance testeHlustration
3.2 is the microphotograph of timab resistancdest on the
wet semifinished product.

9 . 2 . gy N3 s
lllustration 2.4 shows the microphotograph of the
(Photographed with the-Koupe G20, 150X)

metal surface
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drying time determines the time for delivery. n Ank
drying time tester can be usetlrheasure the dryness of the
printed matter. However, it is more difficult to monitor the
level of dryness when the ink colors are lighter. In this
case, the X_.oupe then can provide assistence to process the
monitoring. lllustrations 3.4 and 3.5 shoketink level of
dryness.

] Sk A
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lllustration 3.1i the Rubbing ResistancBester.

lllustration 3.4 shows that the ink is still wet (Photographed with
the X-Loupe G20, 300X)

lllustration 3.2 shows the microphotograph of the wet
semifinished product after theub resistanceest (Photographed
with the X-Loupe G20, 150X)

2. Examine the adhesive force lllustration 3.5 shows that the ink is already dry (Photographed

If the adhesive force ahe printed image is too weak, the with the X-Loupe G20, 300X)

colorsmighteasily come off. Tests on the adhesive force are 4 Examine theprinting dots (on the printi ng plate)

often used on printed materials such as plastic or metal, as

imagaes printed on these kinds of material can come off dueTo keep consistent qualitpf the final printed matter
to external force. The test done heyaising uncut plastic  depends on the qualiyf the printing plateTherefore, the

as the printed material. lllustration 3.3 shows the staffcanusetheX oupe to check i f the
microphotograph of the adhesive force after the test. printing plate, or observe how the dots are distributed.
Printed image did not come off. lllustration 3.6 indicates that the dots on the printing plate

are not those of traditional ones.

lllustration 3.6 is photographed withe X-Loupe G20, 150X.

- 5. Examine the printing color control strip (plate control

lllustration 3.3 shows the microphotograph of the adhesive force wedgeon the printing plate
(Photographed with the-Koupe G20, 150X) g P g plate)

The distributim of dots on the printing plate can be
observed clearly from the Fogmate control wedge In

The length of time it requires to dry the printed matter is one 9€n€ral, for better quality products, 5% and 95% of dots
of the main concerns of the printing firms because the Should emerge. If not, the finer images printed will not

3. Examinethe level of dryness
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come into view. lllustration 3.7 shows the
microphotograph of the 5% dots on thiate control wedge
Illustration 3.8 shows the microphotograph of the 95% dots
on theplate control wedgeBoth lllustrations show that the
5% and 95% of dots successfully emerge on the printing & e s (N -

plate. If finer prined matter is to be printed, then the Ma——
printing plate should be able to reveal smaller dots. i i

Vo ORI m‘
= e RTINS
FRESRT ery

lllustration 3.9 is Photographed with theldupe G20, 150X.

IV. Applying the X-Loupe to test finished printing
products

Howsoever the best quality of raw materials has been
chosen or the whole printing process is under precise control,
if the outcome of the quality of the finished products is not
ideal, all these printed matter will be regarded as defects and
they are to beeturned to the factories.

lllustration 3.7 shows the microphotograph of the 5% dots on the
plate control wedgéPhotographed with the-Koupe G20, 300X)

1. Examine the surface of the finished products

The X-Loupe can observesophisticatedcondition of the
printed matter. lllustration 4.1 shows the dots structure of
color printing. The results show that it is obviously the AM
outlets. lllustration 4.2 shows the defective image with the
white spot in the middle. lllustration 4.3 is the
microphotograph of the stripes on the printed plastic
material. This can be identified as machinery carved intaglio.
lllustration 4.4 shows theoeparison of the gray area in the

lllustration 3.8 shows the microptograph of the 95% dots on the ~Printed matter. The upper part of the Illustration shows the

plate control wedgéPhotographed with the-Koupe G20, 300X) gray scale, and the _Iower part of the lllustration shows the
gray area. lllustration 4.4 shows that the gray part has
6. Examine the dripe of the 3D lenticular print more proportion of blue color, thus theagrbalance setting

For 3Dlenticularprinting, it is important to pay attention to
the width of the stripe. If the width of the ip& of the .
printed matter is different from the one on the grating, the ¥
finished printed matter may not have the outcome it is#
supposed to have. The general stripe number for a uni@
includes 62 stripesper inch and 75 stripeger inch.
lllustration 3.9 Bows the 3D serriinished products and the
micro ruler. We can tell that the number of stripe on the
grating should be 6@ger inch

(Photographed with the-Koupe G20, 300X)
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lllustration 4.2 shows image with a defect (Photographed with the
X-Loupe G20, 300X)

lllustration 4.3shows the microphotograph of plastic packaging
printing (Photographed witthe X-Loupe G20, 150X)

lllustration 4.4 shows the gray color comparison of the printed
matter (Photographed with thelR6bupe G20, 150X)

2. Examinethe rub resistance ofsurface

This testuses a printed product as the testing objectand
rubbing resistance tester as the todPlease refer to
illustration 3.1)lllustration 4.5 is the microphotograph of a
printed product after theub resistance testthe object has
been rubbed 10D times. From the test result, we can tell
that the surface of the printedatter hagxcellentresistance
to rubbing

lllustration 4.5 shows the microphotograptsafface afterubbing
resistance test (Photographed with theotupe G20, 150X)

3. Examine the adhesive force

If the adhesive force of the printed image is weak, the color
will come off easily. The adhesive force is often tested on
the printed plastic and metal materials because images
printed on these kinds of materials could come offlgasi
due to external force. This test is using plastic material as
the object. lllustration 4.6 is the microphotograph of the
adhesive force after the test. By rubbing the image from
one direction, the color then comes off the printed image.

lllustration 4.6 shows the microphotograph of the adhesive force
after the test (Photographed with thd-¥upe G20, 150X)

4. Examine the printing dots

The X-Loupe can be used to observe the printing dots, and
in combination with image processing software, the da are
can also be calculated. lllustration 4.7 shows that the FDA is
50% (the dot value set by the computer file) on the printed
matter. The calculation for the dot area is as follows:

A. Using the image processing software, Photolmpgact
capture part of # image in lllustration 4.7. The dot
patterns in lllustrations 4.8 and 4.9 show how the
captured images are being processed in the image
processing software, Photolmpé&dboth are of gray scale.
The dot pattern shown in illustration 4.9 is the result of
processing the dot pattern in lllustration 4.8. The method
is to choose the dot pattern shown in lllustration 4.8, and
save it as a new image file. The saved new image file is
shown in lllustration 4.9 (the dot pattern is being
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