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Summary

To improve production quality of Automatic Transmissiohl AT we developed a method to
automatically check extraordinary vibrations that is the cause of “squeak and rattle”, detecting
vibrations in Automatic Transmission with final assembly check machine. Conventionally, identifying
the cause of “squeak and rattle” wasn’t easy due to the plural factors. The use of “Mahalanobis
Taguchi Systeril MT system[ in the Quality Engineering and “Wavelet Transform” enabled us to find
conditions to detect “squeak and rattle” as extraordinary vibrations. This helped repress “squeak

and rattle” as well as improve the production quality of AT. We incorporated this approach into the

actual production. This paper introduces our approaches focusing on the process improvement.
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Fig.3 Enlarged View of Vibration Waveform
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Table 1 Waveform Data of MT System
*MTS Objective Units

. for for
Objeot Category Master Space |Validation
Good 27 26
Abnormal Dent on Sec. Gear 1 1
Dent on Final Gear 1 1
Total 29 28

-Standing ; Thirst for Difference
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Fig.5 Image of Feature Amount

Table 2 Counted Value

Contour Derivative Element
Value [000]005]0.10[0.15]0.20]0.25][0.30 ] 035 [ 0.40
Count 0 | 2| 4|56 4620
Contour Integral Element
Value [0.00[0.05[0.10[0.15]0.20] 0.25] 0.30 | 0.35 [ 0.40
Count 100 [ 98 |85 |75 [ 68 [ 55 |38 [03 [00
Table 3 Image of Feature Amount
Character <— Derivative Element —
Name& No. 1 2 3 ~ 48 49
Good 1 0 0 0 0 0
Good 2 0 0 0 0 0
Good 3 0 0 0 0 0
Good 53 | 0f 0f 0f [ o] o]
Character <— Intergral Element —
Name& No. 50 51 ~ 97 98
Good 1 24999| 24999 0 0
Good 2 24999] 24999 0 0
Good 3 24999| 24999 0 0
Good 53 | [ 24999] 24999] [ of o]

Character Ave. Area | Swing | Max. | Slope
Name& No. 99 100 101 102 103

Good 1 0.0178] 0.0446| 0.101| 0.0448) 0.0193
Good 2 0.0223] 0.0557| 0.161]| 0.0787) 0.0182
Good 3 0.0234] 0.0586] 0.202| 0.065] 0.019

Good 53 | [0.0351] 0.0879] 0.198] 0.129] 0.0199)

Selected Character

Charjacter —
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Fig.6 Feature Amount in Order of Effects
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Table 4 Misjudgment Rate

for Master Space
Waves used in
Availability Analysis

for Validation
Waves Not used in
Availability Analysis

Abnormal 0% 0%

Good 0% 42%
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Table 5 Datum Space Data after Noise Removal
*Parts to be Studied

for for
Master Space | Validation
Good 161 16
Dent on Sec. Gear 1 1
Dent on Final Gear 1 1
Total 163 18
=Standing ; Thirst for Difference
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Fig.16 After Introduction into Mass-Production
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