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ABSTRACT

Purpose: The purpose of this paper is integrated tolerance design process by advantages of engineering

design and 6 sigma statistical tolerances design.

Methods: Integrated tolerance design process can determine the goals by using engineer’s experience and

clarify tolerance by 6 Sigma statistical methods. Integrated design process can be applied by using non-linear

simulations.

Results: We applied integrated design process to the optical disc drive spindle motor and get good result.

Conclusion: If this method is applied test method in the early stages of development, then Design can be

reduced development time and cost.
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Figure 1. Step 5 of Dym’s Design Process
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Table 1. Kind of Tolerance

Tolerance Description Remarks

- 2-dimensional regulation
Dimensional Tolerance - Length, Thickness, Height,
Diameter

Dimensional Tolerance,
Fit Tolerance

- 3-dimensional regulation

- Straightness,Flatness,Roundness,
Cylindricity, Profile of a line

- Applied to a single shape

Shape Tolerance Geometric tolerance
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- 3-dimensional regulation

- Perpendicularity, Parallelism,
Angularity

- Applied to relation shape

Orientation Tolerance

- 3-dimensional regulation

- True position, Symmetry,

Locational Tolerance Concentricity

- Applied to Axial-Line, Center
Area

- Shape Tolerance®} Locational
Run-out Tolerance Tolerance composed parts shape
circumference Run-out

(Human Resource Development Service of Korea. 2012)
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Table 2. Kind of 6 Sigma Tolerance Design

. Middle detail .
Large classification DR . description
classification classification
Worst ) . .
ors Min/Max Using the limit tolerance of parts.
Case
RSS Using the standard deviation of
Linear (Root Sum of Square) | parts.
Tolerance DRSS
Analysis (Dynamic Root Sum Using the standard deV1atlog of
. parts and the process fluctuation.
Statistical of Square)
Tolerance Can be used in the continuous
Analysis . . distribution
: M 1 1 . ’
Nonlinear onte Carlo Simulation which cab ve use normal and
Tolerance non—normal.
Analysis
Delta Method sensibility analysis method
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Table 3. Test and Evaluation Methods

classification contents test purpose and methods criteria
On-Off Purpose: Product Warranty satisf
Method :300,000%] On-Off Test (30,000 Y
Test standard
Cycle)
Purpose : Coherence Decline By Component
Stress satisfy
Reliability Method :High Temperature & Humidity standard
Test . Test
Environment
Test Purpose : Coherence Decline By Component
Stress satisfy
Method: On-Off Test After High standard
Temperature & Humidity Test (72Hr)
Purpose : Coherence Decline By High
Set Installation Speed satisfy
Test Test Method :Drive Condition 30,000 Cycle standard
(Start-10.500RPM-Stop)/1Cycle
Performance . Lo satisfy
Tost Breaking Test Purpose: Clip Strength standard
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