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Analysis of Contact Pressure Acting on a Thermal Print Head of a
Thermal Transfer Printer

Isami NITTA* Hirotoshi TERAO and Takuya SESHITA

* Department of Mechanical and Production Engineering, Niigata University,
8050 Ikarashi 2-nocho, Niigata-shi, Niigata, 950-2181 Japan

The printing method of the thermal transfer printer is to push an ink ribbon that is heated and
melted by a thermal print head to a printing paper, and transfer the ink desired positions on the
paper. Thus it is important to place the heater of the thermal print head at the position where the
contact pressure is most high. The visco elastic properties of the ink, PET and platen rubber were
measured with a rheometer. The contact pressures on the thermal print head were calculated by
FEM. The contact pressures under consideration of visco elasticity were different from those
calculated by elastic analysis. The effect of sliding speed of the thermal print head on the contact
pressures was also examined. To examine the effect of the contact pressure on the print quality the
optical densities were measured with the heater positions of the thermal print head changed. The
optical densities were changed with the heater positions. It can be found that the optical densities
decreased with the calculated contact pressure.
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Fig.1 Details of thermal print head and paper interface

Heater Sliding dirction

Fig.2 Location of the heater
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Fig.4 Measurement of G',G”
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Table.1 Material properties (Ink)
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MPa) | MPa) | MPa) (sc)

iquid8C | 0792 | 0076 | 0868 | 000128

pid83C 92 760 8638 000128
X100
solid 0°C 930 90 1920 000125

solid 25°C 3808 3708 7516 000129

Table.2 Material properties (Platen rubber, PET)

. Ee Ei E Td
(MPa) (MPa) MPa) (se0)
Platenrubber 671 418 1089 0000158
PET 4950 1460 6410 0027
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