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Approximate Modeling of Doctor Blade Contact Pressure for Realization of
Uniform Image Quality

Ha-Young Choi*, Seung Chan Park’, Jongsoo Lee

Abstract

high fitness.

), Response surface method(HH-3-3£THH)

The doctor blade is equipped in a toner cartridge and is a device to maintain the uniform thickness of a toner by controlling
the pressure on the developing roller. The contact pressure between the developing roller and the doctor blade is one of
the significant factors for image quality and durability of toner cartridge. The purpose of this study is to develop
approximation model in order to minimize the time and cost which are needed much required in making optimal design
of the doctor blade. Central composite design was used for the design of experiment and response surface design was used
for approximation. The data for contact pressure were acquired through finite element analysis and data of image density

and toner weight were acquired through experiment. The approximation model developed in this study has presented very
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Table 1 Results of CCD

X1 X2 X3

run (free length: L, mm)| (round: r, mm) | (angle: a, deg)

1 9.7 0.2 130

2 10.1 0.2 130

3 9.7 0.6 130

4 10.1 0.6 130

5 9.7 0.2 140

6 10.1 0.2 140

7 9.7 0.6 140

8 10.1 0.6 140

9 9.7 0.4 135

10 10.1 0.4 135

11 9.9 0.2 135

12 9.9 0.6 135

13 9.9 0.4 130

14 9.9 0.4 140

15 9.9 0.4 135
FEY, SALAA LY, D-optimal A2 5o Stk & A
oA vl AAM7E A2 Aol et SHAe &
AE A U 4= glom, A7E 9l W8 ARE VAT
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Fig. 4 The result of contact analysis by NASTRAN
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Table 2 Result of test

| XX |ox RO T
(mm) (mm) (deg) (MPa) density 0 g/cmz)
1 9.7 0.2 130 8.475 0.87 0.467
2 10.1 0.2 130 5.762 1.15 0.617
3 9.7 0.6 130 8.218 0.94 0.483
4 10.1 0.6 130 5.483 1.37 0.667
5 9.7 0.2 140 5.564 1.00 0.633
6 10.1 0.2 140 4.172 1.42 0.767
7 9.7 0.6 140 5.733 1.07 0.667
8 10.1 0.6 140 3.837 1.52 0.817
9 9.7 0.4 135 6.778 1.14 0.583
10 10.1 0.4 135 4.939 1.40 0.717
11 9.9 0.2 135 5.927 1.11 0.617
12 9.9 0.6 135 5771 1.36 0.667
13 9.9 0.4 130 7.319 1.18 0.517
14 9.9 0.4 140 4552 1.42 0.700
15 9.9 0.4 135 5.198 1.24 0.633
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