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Summary

Each company is recycling collected, damaged bumpers from the marketplace to reuse the
materials for undercovers, etc. due to the rise of a concern about environmental problems in recent
years. From 2001, Mazda has been depainting bumpers to a high degree and reusing the materials for
value added bumper reinforcements and grained bumpers. However, in order to use these materials
for no-grain bumpersl standard[ it’s necessary to completely remove all paint from the material in
order to guarantee high quality paint appearance. At this time, in order to improve the paint removal
rate Mazda has incorporated a new sorting process, which optically distinguishes painted granulated
pieces from non-painted pieces, into the existing process. As a result, we have achieved the target
paint removal rate of 99.850 . However, even though we use this new technology, there remains
some variance in the process which makes the target unattainable even under the identical paint
removal conditions. Therefore we tried to additionally improve the process. As a result, we have
reduced the variance to less than 1/4. At the same time, we have dramatically improved the mean of

the paint removal rate and have achieved the target consistency over time.
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Table 1 Applications for the Reclaimed Material from
Bumpers and Requirements

Requirements Strength [Dimensional Paint quality
Applications for Rigidity stability [ paint film Surface
the reclaimed material performance | appearance

Undercover. etc yaN yAN X X
Bumper reinforcement O O X X
Grain surface bumper O O O O
Bumper (without grain) O O O O

X
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Fig.1 Bumper Recycling Process
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Fig.2 Mechanical Properties of the Paint Removed Material

a : Remaining paint film area
b : Objective paint area

Paint removal rate (%) =

(1-Za / 2b) X100

Fig.3 Calculation Method of Paint Removal Rate
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Fig.4 Paint Surface Appearance and Cross Section of
the Defective Portion

— 126 —



No.230] 200500 00000
0000000000000 00o No paint film i) i i i i %6
[] T T T
0000000000000000000000000 <lomm® - @10 | i i i
00000000000000000000000000 0~30m’ @[] 3 1 i i i
00000000000000000000000000 Sy I i i i i
00000000000000000000000000 0 39 10 50 a5 100

0000000000000o0ooon4dol0oonooo
0000000000000oooooooooonooo
0000000000000oooooooooonooo
ooooooooooo
(1) Dooooooooo

Table 200 00000000000O000OO0ODOODO
0000000000000000098.50000000
0000150000000000000000 0 30wtd
0000000000000oooooooooonooo
0000000000000oooooooooonooo
000swtD 0000000000 0000000o00oo
gos3wtD 000000000000 o0oo0o1.50000
171000150 0000000000000 0O0O99.8500
oooooooo

Table 2 Setup a Target of the Paint Removal Rate

Mixing rate into Remaining paint rate (%)
virgin material (%) Present Target
1 O
3 0. 045%: O
10 1 o
20 ()
30 —> e 0. 045%
100 1.500%: @ 0. 150%
Paint removal rate 98. 50% 99. 85%

O : Paint surface appearance meets the requirement.
@ : Paint surface appearance does not meet the requirement.
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Fig.5 Remaining Paint Area on Pellets Processed for 65 Minutes
in Present Paint Removal Process and Ratio of the Size
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Fig.6 Schematic Drawing of the Sorting Machine

Fig7DOOO0ODOOOODODOOODODOOOODODOO
gooooooboobobbgooessonndoes.ssyn
gobooopoooobgoo

(Mean value)

100.0

99.5 [m=mmmmmmmmmmmmm g e e
99.0 f--========-== 423 ——————————————

98.5 F—————-

Paint removal rate (%)

98.0

Conventional paint

New paint removal process
removal process

Fig.7 Paint Removal Rate Versus Paint Removal Processes
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Fig.8 Paint Removal Rate[ 20 lots[]
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Fig.9 Flow of Method of Six Sigma
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Fig.10 Remaining Paint Film Area and the Ratio of
Four Lots which Met the Target
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Fig.11 Remaining Paint Film Area and the Ratio of
Four Lots which didn't Meet the Target
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Table 3 Design Parameter and Level

Design Level Design Level
A Al/A2/A3/A4 D D1/D2
B B1/B2 E E1/E2
C C1/C2
A
39.994
RS
W 39.993
o
Z 399927
w
39.991
39.990

12 3 4 1

Fig.12 Level and Signal-Noise Ratio in Each Design Parameter
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Table 4 Presumption Value by L8 Design of Experiment

Condition Paint removal rate

Before optimization 99.88%

After optimization 99.98%
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Fig.13 Paint Removal Rate Before Optimization
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Fig.14 Paint Removal Rate After Optimization

Table 5 Measurement Value

Condition

Paint removal rate

Standard deviation

Before optimization

99.83%

0. 045

After optimization

99.96%

0.012
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