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Syllabus — Computer-Aided Manufacturing and Application
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Pre-requisites: CAD, Shop Floor Practices, CNC, Windows Programming, etc.
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Overview: This course will introduce Computer-aided manufacturing (CAM) and applications extending
the Computer Numerical Control (CNC) integrated machine tool application. A review of CNC and
machining operations will be conducted first and followed by an ISO Numerical Control (NC) codes
format introduction and a complete NC program interpretation and hands-on edit/writing practices. Shop
floor operation will follow after the familiarity of an interactive 3D machine tool (I3DMT) software
system. A worry-free last-mile integration application scenario will be introduced and practiced for
online collision-free operation through an asynchronous collision detection algorithm. Talent students
will be cultivated for online digital reality smart machine tools and the manufacturing industry.
Systematic thinking and solutions with the innovative digital reality could be learned by the students.

Objectives: To cultivate students to be familiar with not only the basic application of CAM but also
networked digital reality application practice.

1. Handouts and other printed information will be posted on eCourse 2.

Textbook 2. Papers related to CAD/CAM, cutting mechanics, and stable cutting.
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Introduction of Computer
Introduction [Numerical Control (CNC) and 9 B2, B6

Machine Center application

Introduction of Computer-Aided
CAM Manufacturing — Geometry, 9 B4, B5
Workpiece, Tool, Fixturing, etc.

Graphic User Interface, Microsoft

GUI Visual Studio IDE

3 B4, B7




Interactive 3D, CAD, Machine
) ' B2,B4,B
13DMT Tool Emulation 6 6 9 , B4, B6
Case Study [Shop floor case application 3 B5, B7
Team-based Project Development
. B8, B
Teamwork and Implementation 9 8,89
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Notes:

Class Time| Classroom Scoring Office hour Evaluation
Innovation |Homework and quiz 30% Wednesday 09:00~12:00 A questi(_)nnaire is used
13101600 | BUIING o nctialieport 30% [Tek: 2720411 # 33307 lecuring and studert
202 Team reports 30% E-mail:imeyckao@ccu.edu.tw learning outcomes

Weeks Course Outlines Remarks

1 Introduction of CNC and Machine Tool

2 Introduction of NC, etc. HW#1

3 Interpretation of NC

4 Introduction of computer-aided manufacturing (CAM) CAM, HW#2

5 Introduction - workpiece and fixture — material and geometry Xngrﬁrgti(;?élﬁxwre,

6 Introduction - Cutter and magazine — material and geometry Cutter/tool/Magazine

7 Introduction - GUI of CNC and Machine Tool fngclhﬂ:CHms

8 Introduction of Interactive 3D and CAD Interactive 3D

9  [Mid-term exam and/or report Personal report

10 |Interactive 3D Machine Tool (I3DMT) simulation system I3DMT

11 |CAD-based Machine Tool Emulation HW#4

12 |CAD/CAM Application — Toolpath creation and G-code generation

13  |Experiencing I3DMT, cutting forces, and power consumption HW#5

14 |NC program optimization HW#6

15 |Term project design, development, and inter-team discussion | Intra-group

16  |Term project design, development, and inter-team discussion 11 Intra-group

17  |Term project — prototypical idea implementation Inter-group

18 |Term project report, presentation, and report ;I;%%rrr]t-based final
Others: # %472 $3k - English is the official language in this course




