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Abstract : In this study, evaluation tests for cleaning performance of various cleaning agents and selection of optimal ultrasonic
cleaning parameters were executed to develop an efficient cleaning process in remanufacturing of laser copy machine. Cleaning
performance tests were executed with 8 cleaning agents (A~H) to remove the contaminants of oil-ink, toner particles, and shoe
polish. Physical properties and foamability tests were also applied. For 3 types of contaminants, cleaning agent G showed
superior cleaning performance compared to agent A which has being used at a remanufacturing of laser copy machine in Korea.
With cleaning agents selected in pre-tests, ultrasonic cleaning tests were executed to remove real contaminants on the parts of
used digital laser copy machine parts. Cleaning agent G at 28 kHz ultrasonic frequency showed faster cleaning performance
compared to agent A and other frequencies. The productivity and economic efficiency in remanufacturing of laser copy machine
are expected to increase by adapting agent G and 28 kHz frequency at ultrasonic cleaning process.

Keywords : Remanufacturing, Laser copy machine, Ultrasonic cleaning, Cleaning agents
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Table 1. Operating conditions for cleaning experiments

Cleaning Rins-

Cleaning . Material to . Ultrasonic
agents Soils be cleaned time in, frequenc
g (min) g  frequency
Oil magic Glass 1,5,10,30 NO .
c o & (Dipping)
Zﬁﬁeirlal Toner 1,3,5 45 kHz
g ABS P NO  (Ultrasonic
agents  powder 10, 30
wave)
A~H 45 kHz
Shoe  qiyg304 13 10:30 6 (Uitrasonic
polish 60
wave)

Table 2. Operating conditions for cleaning experiments

Cleaning .. Material to Cleaning Rins- Ultrasonic
Soils . .
agents be cleaned  time ing frequency
Present 10sec,
cleaning Dirt & Pa.rt§ of 305?c, 28 kHz,
agent (A) & Toner Digital 1min, NO 45 kiiz
Selected laser 3min, i
. powder . . 100 kHz
cleaning printer Smin,
agent 10min

Figure 1. Ultrasonic cleaning test of laser copy machine parts with
various cleaning agents.
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Table 3. Physical properties of various cleaning agents tested in this

experiment
Cleaning Cost Surffice water
agents (Won, 1‘00 pH tension  content Type
mL basis) (mN/m) (%)
A 500 13.1 325 94.5
B 250 12.8 314 95.6
C 277 12.5 34.6 94.4
D 478 13.6 35.8 95.2 aqueous
E 1000 13.2 325 94.8 alkaline
F 744 12.7 333 95.2
G 500 12.6 31.2 95.5
H 420 132 34.8 94.4

Defoaming rate (cm)

Time (min)

Figure 2. Defoaming rate of various cleaning agents.
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Table 4. Solubility of oil-magic ink by various cleaning agents

Dipping time
(min)| 5 10

W
(==}

Cleaning
agents

Q"o |go|alwm|»>
[ R o e B I
DI
olo|>|I>|D>|]O]O

0|lO|O|>|0]0|0|O

>

H A A

* Oil ink solubility rate: A(little), O(midium), O(large)

Table 5. Cleaning of toner powder by various cleaning agents

Cleaning time
Cleaning (min)| 3 5 10 30
agents
A A A A A o
B A o) © © O
C A A A O 0
D A A A O O
E A A A A A
F A o) o © O
G A O © © ©)
H A A A A O

* Toner cleaning rate: A(little), O(midium), O(large)

Cleaning
agents

Cleaning time
(5 min)

Before

Figure 3. Comparison of toner powder cleaning performance for
four different types of cleaning agents.
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Table 6. Cleaning of shoe polish by various cleaning agents

Cleaning time
Cleaning (min) 5 10 | 30 | 60
agents
A A A o 0 @)
B A A o e) o
C A A O O @)
D A A A O O
E A A A @) o
F A A A O (@)
G A A A © ©
H A A A O O

* Shoe polish cleaning rate: A(little), O(midium), O(large)
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(30 min)
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Figure 4. Comparison of shoe polish cleaning performance for four
different types of cleaning agents.
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Figure 5. Ultrasonic cleaning performance of A cleaning agent.
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Cleaning time

(min)

Before 10 sec 30 sec

Ultrasonic
wave frequenc

1 min 3 min 5 min 10 min

28 kHz

45 kHz

Figure 6. Ultrasonic cleaning performance of G cleaning agent.
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