
Simmy Grewal

Manufacturing Process
Design and Costing

An Integrated Approach

4y Springer



Contents

1 Product and Process Design 1
1.1 Introduction 1
1.2 Product and Process Design 1

1.2.1 Product Planning 1
1.2.2 Part Planning 3
1.2.3 Assembly Planning 4

1.3 Manufacturing System Design 5
1.3.1 Workstations 5
1.3.2 Layout Planning 8
1.3.3 Throughput Strategy 8

References 9

2 Practice and Procedures 11
2.1 Introduction 11
2.2 Practice 12

2.2.1 Methods Engineering 13
2.3 Procedures 14

2.3.1 Constructive Method 14
2.3.2 Variant Method 14
2.3.3 Generative Method 14

2.4 Costing 15
2.4.1 Traditional Approach 15
2.4.2 Parametric Approach 15
2.4.3 Integrated Approach 16

References 16

3 Schema Design 17
3.1 Introduction 17
3.2 Process Knowledge 18
3.3 Process Information 18
3.4 Process Data 19



Contents

3.5 Data Relationships 20
3.6 Schema Design 21
References 22

Heuristic Approach 23
4.1 Introduction 23
4.2 Part Planning Process 24

4.2.1 Part Attributes 24
4.2.2 Manufacturing Task Sequence 25
4.2.3 Task Analysis 26

4.3 Assembly Planning Process 27
4.3.1 Assembly Attributes 27
4.3.2 Task Sequence 29
4.3.3 Task Analysis 29

4.4 Integrated Approach to Part and Assembly Planning 30
4.5 Process Knowledge 30
4.6 Inferencing of Process Knowledge 32
4.7 Networking of Process Knowledge 33

Tutorial on Part Planning 35
5.1 Introduction 35
5.2 Material Data 36
5.3 Part Data 37
5.4 Equipment Data 38
5.5 Task Sequence 42
5.6 Task Analysis 43
5.7 Results 46

Tutorial on Assembly Planning 47
6.1 Introduction 47
6.2 Assembly Attributes 47
6.3 Task Sequence 49
6.4 Task Analysis 51
6.5 Results 59

Industrial Case Studies 61
7.1 Introduction 61
7.2 Evaporative Humidifier 61

7.2.1 Handling Attributes 62
7.2.2 Assembly Sequence 62
7.2.3 Task Analysis 63

7.3 Costing of Injection Moulding Tool 65
7.3.1 Part Planning 67
7.3.2 Tool Assembly 68

7.4 Summary 68


