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Aluminum as the base of offset printing plates should make good contact with wet-
ting agents and the light sensitive layer and should be resistant to wear and cracking. In order
to achieve this, the aluminum is roughened and eventually anodized. A thin, electrochemi-
cally deposited chromium layer is used as the non-printing element in bimetallic offset print-
ing forms. Chromium shows excellent wettability and wear resistance. The possibility of
chemical deposition of chromium on aluminum from an alkaline solution is examined in this
paper. The presence of chromium was confirmed and measured by EDAX. A difference in
the spectral reflection characteristic between chromium-treated and non-treated specimens
was also detected. An influence of a chromium layer on an aluminum surface was examined
by water drop spreading. Chromium-treated samples showed better wettability than non-tre-
ated samples, but they are less wettable than anodized samples.
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INTRODUCTION

Offset printing forms consist of printing and non-printing elements. The non-printing
elements are more hydrophilic than the printing elements. During the printing process, the
printing form is first wetted by a wetting agent, consisting mostly of water. The non-printing
elements are more wettable, so a thin water layer is formed on their surface. In the second
step ink is applied onto the printing form, using rollers. An ink layer from the inkers splits
only between the rollers and the dry surface of the printing form, i.e., between the rollers and
the printing elements. The ink does not normally cover the wetted, non-printing elements.
The printing elements consist of a polymer, applied on an aluminum base. The non-printing
elements are the parts of the aluminum base not covered with polymer. Anodization or
chromium depositioning can improve the non-printing elements. !

The electrode potential of aluminum is lower than that of most other metals. Based
on this fact, it could be assumed that aluminum could reduce and deposit most other met-
als. This is not an advantage in the case of plating aluminum in usual electrolytes, so alu-
minum is prepared for this by zincate or stanate (Alstan) treatment. As far as the authors
know, till now there are no data about cementation of chromium (Cr3* + 3e~ = Cr:
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—0.744 V). In this experiment an attempt was made to prepare a chromium layer on previ-
ously roughened aluminum, at room temperature from alkaline solutions.2#

EXPERIMENTAL

Previously roughened aluminum specimens were treated in different alkaline solutions of
chromium chloride in order to chemically deposit a chromium layer onto their surfaces. A specimen
for testing the analytical method was made by treating aluminum in an alkaline solution without chro-
mium chloride. The composition of the surface layer was investigated by electron microscope using
the EDAX procedure (energy disperse X-ray detector). The surface layers were analysed both quali-
tatively and quantitatively in order to confirm the possibility of making a chromium layer by this
method.> The method used in this experiment showed the composition of a 2 um deep surface layer.

The plated specimens were examined also by scanning tunneling microscopy (STM).

The spectral reflection characteristics of specimens that were and were not treated with chro-
mium ions were also determined. The measurements were performed using a narrowband spectro-
photometer “Spektrolino — Gretag”. This spectrophotometer measures the reflectance of visible light
(380730 nm) in bands 10 nm wide. The incident light falls on the specimen at an angle 0f45°, and the
reflectance is measured at 0°.

The influence of chromium on the non-printing elements of the printing form was examined
by drop spreading. Three series of samples were examined. A previously roughened aluminum foil
0.1 mm thick was used as a base for making the samples. This type of foil is the one normally used for
making printing plates. The average roughness of this foil was Ra = 1.5 pm.

The dropper was 2 mm above surface. The drops fell under the gravitation force. The drop vol-
ume was determined by counting the number of drops necessary to fill a certain volume. The drop
volume in this experiment was V4= 7.5 mm3. The influence of physical forces on spreading because
of the kinetic energy of the drop was minimized by selecting the minimal distance between the drop-
per and the surface.

The drop spreading method is very convenient relative method for comparing the wettability
of different materials with the same wetting agent. By plotting the dependencies S = f{V), where S is
the wetted area and V' is the volume of wetting agent, for different materials on the same diagram it is
very easy to determine which material is more wettable.

RESULTS

Quantitative and qualitative analyses of chromium-treated and non-treated speci-
mens show an increase of the chromium content of the surface layer of specimens that
had been treated in alkaline solutions of chromium chloride.

It was not posible by STM to obtain a clear picture of the surface, of either on
treated or on non-treated specimen. It could be assumed that the conductivity of the sur-
face layer is very low, perhaps due to an oxide layer in both cases.

Chromium treated specimens reflect more light at all wavelengths.

The anodized sample has the highest wettability. The sample prepared with Cr3*
is more wettable than the non-chromed one. The sample that was not prepared in alkali
had the lowest wettability. By anodized sample drop spreads totally even after the first
drop. Chromium layer is more hydrophilic than spontaneously formed oxide layer on
roughened surface.
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After 24 h the difference in wettability between chromed and non-chromed sam-
ple increases. The main reason for increasing the difference is decreasing the wetta-
bility of non- chromed sample. The wettability of chromed shows no significant differ-
ence after 24 h.

The behaviour of roughened samples in case of aging, shows that chromium layer
increases stability of non-printing elements on printing form. They keep their wetta-
bility after relatively long period (24 h), without additional treatment.

CONCLUSION

Based on performed experiments it could be concluded that cementation of chro-
mium on aluminum from alkaline solutions at room temperature is possible.

Comparing the wettability of examined samples it could be concluded that chem-
ical deposition of chromium increases water wettability of aluminum.

Chromium layer increases stability of plate material on aging, e.g., on non-prin-
ting element stability.

The highest wettability has anodized aluminum. Chromed samples are more
wettable than samples that are just developed in alkaline media, but without Cr3* ions.

U3BOJ

MOJNPUNKOBAKE AITYMUHNIYMA 3A U3PATY ITVNIOYA 3A OPCET LITAMITY

[IPEIPAT M. XMBKOBUR', CIIOBOJIAH J OBAHO*BI/IB*, KOHCTAHTUH U. [TIOTIOB”
n HEHATT WINR ™
*TCXHOJIOH]KO—MCTaHypIHKI/I dakynrer, beorpan n **I/IHCTI/ITyT 3a HyKJeapHe Hayke, Bunua, beorpan
AJyMHIHHIjyMCKa OCHOBA LITaMnapckux (popmu 3a odeeT mramity Tpeda a Joopo Besyje
TEUHOCT 3a BIIa’KeH-e 1 KOTIMPHU CJ10j 1 fia Oyie OTIIopHa Ha Xabame 1 1oM. [1a 61 ce 06e36eauio
106pO Be3MBaKE KOMMPHOT CII0ja U TEYHOCTH aJIyMUHHUjYM CE XpalaBy U, €BEHTYaJIHO, QHOIHO
oKcupyje, ynme ce nosehasa 1 OTIOPHOCT Ha xabamwe. Koy GumeTanHux mioya 3a (hopMupame
Helramnajyhux ejgemMeHaTa KOPUCTHU ce TaHaK CJI0j XpOMa KOJU ce HAHOCH eJIEKTPOXEMU]jCKUM
myTeM. XpoM IOKasyje OfJINYHa CBOjCTBA Y IOIJIEAY OTIOPHOCTH Ha Xabame U BE3MBaHE
TEYHOCTH 3a BlIaKewe. MoryhHOCT XeMUjCKOT TaloXKermha XpoMa Ha allyMIHUjyMY U3 aJIKaJTHUX
pactBopa omucaHa je y oBoM papy. [IpucycTBo XpoMa y IOBPIIMHCKOM CJIOjy HOTBpheHo je u
n3Mepeno nocrynkoM EDAX. Takobe je yrBpheHa pasnuka y ciekTpaiHoj pediiekcuju nsmehy
XpOMUpPAHUX U HEXPOMUPAHUX y30paka. ¥ THIaj XPOMHOT CJI0ja UCIIATAH je METOIOM pa3inBarmba
kanu. Hajsehy KBallybuBOCT 1OKa3yjy aHOJJHO OKCUJJOBAHY Y30PIIU, 3aTUM XPOMUPAHU Y30PLH U,
Ha Kpajy, y3opuu oopabenn camo y 6a3HoM paszsujady. Coj Xxpoma MOBOJLHO yTHYE Ha OTIIOP-
HOCT aJIlyMHUHHjYMCKE OCHOBE Ha CTapeme, C 003UPOM Jia ce KBAIJBUBOCT CTAPEHEM CMabyje
MHOT'O Mam€ Hero Koj| y3opaka oopabeHux camo y 6a3HOM pa3Bujauvy.
(ITpumiseno 19. okro6pa 1999, pesuupano 25. aBrycra 2000)

REFERENCES
1. M. Kumar, Standardizacija izrade i eksploatacija tiskovne forme za plosni tisak, VGS, Zagreb,
1978, str. 121 (in Croatian)

2. K. M. Vansovskaya, Metallicheskie pokrytiya nanesennye khimicheskim sposobom, Mashino-
stroenie, Leningrad, 1985, pp. 90-92



938 ZIVKOVIC et al.

3.S. Pordevi¢, M. Maksimovi¢, M. Pavlovi¢, K. Popov, Galvanotehnika, Tehnicka knjiga, Beograd,

1997, pp. 388 (in Serbian)
4. S. S. bokié, J. Electrochem. Soc. 143 (1996) 1300
5. P. R. Thornton, Scanning Electron Microscopy, Chapman and Hall Ltd., London, 1968.



