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1. Introduction

 플라이휠의 사용 목적

 동력 전달

 회전 진동 감소

 동적 충격 완화



2. Problem Formulation Process

I. Project statement

a. Assumptions

 Disk 형태의 solid 원판

 Bolt, flange 무시

 회전으로 인한 응력, damping 효과 무시

b. Objective

 같은 질량관성모멘트 (J) 로 최소의 무게를 도출
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2. Problem Formulation Process

I. Project statement

c. Requirements





Radius [R]
4

width [b]


20.065 kg mJ  



2. Problem Formulation Process

II. Data and Information Collection 

 기졲 플라이휠 spec.

 Mass: 8.8 kg

 질량관성 모멘트(J): 0.065 kg∙m2
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2. Problem Formulation Process

III. Design Variables

 R [radius]: Disk 의 반지름 [m]

 b [width]: Disk 의 폭 [m]

IV. Cost function
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2. Problem Formulation Process

V. Constraints 

 
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2. Problem Formulation Process

VI. Graphical Optimization 



2. Problem Formulation Process

VI. Graphical Optimization 
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3. Check for Convexity



 : linear inequality  →  convex



 
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3. Check for Convexity



∴ indefinite → Non-convex
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4. KKT necessary conditions

 Lagrange function

 16 switching conditions -> 4 switching conditions
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4. KKT necessary conditions

 Case 1

 not acceptable

 Case 2

 not acceptable

 Case 3
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4. KKT necessary conditions

 Case 4

 KKT 식의 조건을 만족 여부 확인
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5. Sensitivity Analysis



 cost function → g3 보다 g4 에 훨씬 더 민감

 J[kg∙m2]: 3% 증가 → m[kg]: 1.76% 증가
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6. Conclusion & Comment

 도해적으로 얻은 해와 Lagrange function을 사용한 해 거의 일치

R [mm] b [mm] Mass [kg]

Origin 
Value

131.75 57 8.8

Optimum
Value

116.04 29.01 9.66


