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A Study on the Process Improvement of Commutator Press
Fitting by 6 Sigma Process

Seon-Hwan Cheong®, Seong-Dae Choi*, Se-Young Yang**

ABSTRACT

Recently 6 0 quality control is an most important strategy to many enterprises in order to be a top company

in the world, because it is an excellent scientific method to achieve the best quality control for their
management and products. SY company is a small and medium one that has the quality problem for a long
time such as occurring cracks on the surface of commutator at his assembly line while being assembled a rotor
shaft and commutator of DC motor. This research was started to improve this problem by 6 o process, and as
the results of this study, first, to find three vital fews, second, to get an achievement of about 21%
improvement for the fracture strength of commutator, and third, to be recognized to change into 60 quality

control in SY company.
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Table 3 Sigma level of current assembly process
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Table 2 Result of Gage R&R

Items

Result of Gage R&R

Fracture Strength

Not applicable

Inner diameter

%_Contribution: 3.06%

Items Normal probability | Sigma level
P-Value: 0.010
Fracture Strength Box-cox conversion 2.72
Lambda: -0.087769
Inner diameter of P-Value: 0.058 6.27
commutator
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Table 4 Major input parameter

Mould Press fit Inner diameter
ltems Moulding | Moulding | Nozzle | Moulding | Post | Moulding | Round- | Rough- St}?}?}irOf Collet | Rea- | I.D process
material | pressure | size temp. cure | shape ness ness dia chuck | mer cond.

Output Grade | kgf/cn () T Hour Um Um kgf/cnt rpm

Importance 5 4 4 3 5 3 1 1 1 1 2 3

Urgency 5 3 4 3 2 3 1 1 3 1 2 2

Simpleness 2 5 2 5 3 3 2 1 3 2 2 5

Result 12 12 10 11 10 9 4 3 7 4 6 10

4, A% 48, A% 2%, =% A7), 948 =3, 4.4 7 M (Improve)
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Aol wg} A gA 2 FF ZA40A o] A Moulding Material Gradel4 | Grade30 | Gradesl

So 3] AA 5

s< AR 2% skl Moulding Pressure 145kgf/cit | 160kgf/cit

Table 5 Result of conrelation analysis on major Moulding Temp. s 185¢

input parameters
c lati il Moulding Pressure Moulding Temp.
orrelation l .
Output Y Input X P-Value coefficient .
Material 0.000 8.83 — . ;
Pressure 0.026 5.92 i i . ' i 2
z 1500 Moulding Material
Fracture | Temp. 0.009 8.70 ] .
Strength -
[N] I.D process cond. 0.168 201
Nozzle size 0.533 0.4 " .
1 2 3
Post cure cond. 0.246 148 Fig. 6 Main effects plot for fracture strength
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Table 7 Results of optimum condition by DOE

analysis

Factor Result
Moulding Material Grade30
Moulding Pressure 145kgf/ci
Moulding Temp. 185C

Table 8 Comparison result of sigma level

Items Fracture strength Sigma level
Before 910 [N] 2.72
After 1120 [N] 3.29
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