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im X REH Research on Semi-Conductivity Control and Preparation of Carbon Black

Filled Polyimide Seamless-Belt by Rotational Molding Process

(Development of a Novel Intermediate Transfer Belt)

Recently intermediate transfer belt is considered one of the most important parts for
colorizing of OA apparatus. In this study, polyimide resin as the material for intermediate
transfer belts was examined for practical use. For long term reliability, the polyimide material
was selected and developed as the belt material because of its mechanical robustness.

In the beginMng, we investigated the forming technology of polyimide seamless-belt by a
rotational molding method. The spray low-speed (S) method was little influenced by form and
position tolerance of mold, and even if it used the liquid materials without yield stress, it
confirmed that the seamless-belt with accurate thickness was producible by casting with the
cenfrifugal force about the same as gravity. ‘

In the next, the electroconductive polyimide belts were produced from the polyamic acid
(PAA) solution in which carbon black (CB) is uniformly dispersed, and the electrical
.| characteristics were evaluated. Effect of the centrifugal force on the inhomogeneity of
electrical resistively and anisotropy for the CB filled polyimide belt, made by a rotational
molding method, was studied. It was found that the selection of acid CB, which does not form
the aggregation structure, were effective in order to reduce the anisotropy of the dielectric
constant of the plane direction and results in the uniform electrical resistance in the direction of
the thickness of belt. The state of CB in master batches solution is important to control the
electric-resistivity accurately in semi-conductive area.

Finally, the direct preparation of polyimide belts from nylon salt-type monomer solution by
the rotational molding method was examined in order to mold the polyimide belts efficiently.
The polyimide belts could be copolymerized directly from a mixed solution consisting of the a-
BPDA type monomer solution (X) and the s-BPDA type monomer solution (Y). The reason is
that the blend with the a-BPDA type monomer solution (X) prevented the formation of powder
caused by crystallization of the polyimide film. Young’s modulus and yield stress for the
copolyimide belts were decreased monotonously with the increase of component X (a-BPDA),
although the glass transition temperature was increased. Toughness of copolyimde with the




ratio of copolyerization below 20mol% is decreased with the decrease of component X, and
the copolyimide belt with this ratio of copolymerization gives the most excellent mechanical
properties. The manufacture of the electroconductive polyimide belts was possible directly
from the nylon salt-type monomer solution (X/Y=20/80) in which the CB was uniformly
dispersed. The above method is thus proposed as a new forming technique for an intermediate
transfer belt of polyimide.
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