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Evaluation of Thermal Conductivities of Printing Papers Using a Thermal Transfer Printer

Isami NITTA, Hirotoshi TERAO and Takuya SESHITA

The printing method of the thermal transfer printer is to push an ink ribbon that is heated and melted by a thermal head to a printing paper, and
transfer the ink to desired positions on the paper. If the heating by the thermal head is not sufficient, the ink cannot be melted and cannot be
transferred to the paper. Moreover, even if the heating is excessive, a high quality print cannot be done, because an excess amount of ink will be
transferred to the paper. The heat generated by the thermal head is transmitted to the printing paper through the ink ribbon. Thus the thermal
conductivity of the printing paper affects the temperature rise of the ribbon and as a result printing quality. The thermal conductivity of the paper is
commonly measured with a quick thermal conductivity meter. However the printing paper is too thin for the measurement. A new method of
evaluating the thermal conductivity of the printing paper using the thermal transfer printer was proposed.
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Fig.2 Location of the heater and the thermistor
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Table 1 Thickness of plastic material

PET PP PI PTFE
(u m) (1 m) (1 m) (um)
CASTA 105.3 1.7
5 g/m’ /20 g/m’ 124.0 129.0
CASTB 103.3 106.7
5 g/m? /20 g/m® 113.7 114.7
29.0 97.7
COAT A 109.0 111.0
5 g/m> /20 g/m’ 135.3 133.7
COAT B 103.7
5 g/m’/ 20 g/m’ 113.7 )

Table 2 Thickness of coating layer

Sg/m’ (1 m) 20g/m’ (u m)
CAST A 6.2 24.6
CASTB 2.8 11.0
COAT A 9.6 38.4
COAT B 3.6 14.4

Table 3 Thickness and roughness of printing papers

Thickness{ x m) Roughness Ra( u m)
L-COAT A 100.9 1.5
L-COAT B 93.3 1.3
L-COAT C 92.8 1.2
COAT 107.5 1.3
MAT 105.1 1.0
PPC 97.4 2.7
BOND 145.0 5.2
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Fig.3 Surface profiles of printing papers
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Fig.6 Printing pattern for measurement of optical density
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Fig.11 Relationship between optical density and thermal conductivity
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Table4 Material properties

Paper PI
Thermal conductivity 0.5 0.35
A (W/m-K) ) ’
Specific heat

1170 1150
c (Jkg-K)
Density

3 1000 1400

o (kg/m’)
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Fig.15 Temperature distribution of Paper and PI by the thermal analysis
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