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Abstract

In a previous report, the frequency analysis applied to changes of surface roughness of matte coated
paper before and after printing, it was expected that small-scale roughness components become exposed with ink
vehicle penetration. The purpose of this work at this present is to elucidate post-printing ink micro-dynamics, or
microscopic behavior of an ink film immediately after transfer to coated paper.

Dynamic print gloss for coated paper was compared between inks with different viscosities. As a result,
gloss increased slowly for inks with higher viscosities. Inks with higher viscosities probably penetrate slowly on
coated paper, resulting in slow gloss increases. Distribution of ink density was compared between paper with
different surface roughness. As a result, distribution of ink density was wider on uneven coated paper. Inks
probably flow on uneven coated paper, resulting in wide distribution of ink density.

Changes of ink surface roughness immediately after printing were observed using reflected light. It was
confirmed from the obtained results that large-scale roughness of paper surface and small-scale roughness due to
coating pigments became exposed with time. In short, roughness hidden by ink coverage appeared as the ink film
became thinner by penetration.

Ink surfaces were solidified with liquid nitrogen at various laps of time after printing, and the ink
densities were determined by color-image analysis. Although ink density distribution immediately after printing
was not dependent on roughness of coated paper, ink flows along paper surface geometry with time and builds up
at the bottom of valleys resulting in high ink density in there. This phenomenon is supported by the fact that the
correlation coefficient between the images of paper surface profile and ink density distribution increased with

time.
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Fig. 1 Dynamic print gloss for matte-coated paper
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Fig. 2 Distribution of ink density using micro colorimetry
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(a) 30 seconds after printing

(b) 60 seconds after printing



(c)120 seconds after printing

(d) 180 seconds after printing

Fig.3 Dynamic printed surface profiles after printing
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(b) 180 seconds after printing

Fig.4 Distribution of ink density
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(a) Paper surface

(b) Printed surface

Fig.5 Scanning election micrograph for paper and printed surface
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(a)Paper surface (b)Lightness image

10 seconds after printing

(a)Paper surface (b) Lightness image

20 seconds after printing
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(a)Paper surface (b) Lightness image

80 seconds after printing

(a)Paper surface (b) Lightness image

160 seconds after printing
Fig.6 Relation between paper surface and ink density distribution
Paper surface:10jam in height with 8bit gray levels

Lightness image: range betwwen 0 and 100 with 8bit gray levels
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Fig.7 Change in correlation coefficient between images of paper surface profile

and ink density distribution
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(a)Paper surface (b)Printed surface at same location

Higher viscosity ink

(c)Paper surface (d)Printed surface at same location

Intermediate viscosity ink
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(e)Paper surface (FHPrinted surface at same location

Lower viscosity ink

Fig.8 Printed and paper surface topography
10pam in height with 8bit gray levels
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Fig.9 Transfer function
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Fig.10 Scheme of relation between printed surface topography

and paper surface roughness
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Tablel Property of inks with different viscosities

Viscosity of ink (Pa s)

Amount of transferred ink (g/m2)

Higher viscosity ink 85 1.20
Intermediate viscosity ink 65 1.20
Lower viscosity ink 50 1.15
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