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Pre-requisites: CNC., CAD. CAM. Microsoft Visual Studio IDE. etc.
Overview: This course will introduce the CNC machine tool's machining application technology.

Fundamental functional modules will be introduced at the beginning; these include a CNC controller,
operation panel, linear and rotational axes, tools, fixtures, machining processes, and roles of a
CAD/CAM system, cutting simulation and learning system, virtual reality technology, networking,
and monitoring, etc. Existing and potential value-adding functions, methodologies, and modules will
also be introduced. Students could learn the scope of an industrial machine tool application-centric
overview to inspire their creative talent for future innovations.
Objectives: To cultivate students to be familiar with the basic and advanced value-adding application
technology of a CNC machine tool towards both smart machine and smart machining.

it E 1. Handouts and other printed information will be provided.
Textbook |2. Papers related to HMI, CNC Controllers, smart machines, and smart machining.
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Introduction Intro_dyctlon of_Machme Tools. 9 D1. D2, D4, D8
Precision machinery
Industrial CNC machining
CNC structure application and system structure 9 D1, D2, D4, D8
HMI Essentlgils (_)f CAD/CAM basics and 9 D1, D2, D4, D8
customization system




. CNC communication and

Networking networking with PCs 3 3|19 D1, D2, D4, D8

Case Study 3D mac_:hlnlng emqlatlon system 3 D1, D2, D4, D5
Industrial networking case study

Team work Team-based project Development 9 D1, D2, D3, D4, D5,
and Implementation D8
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Notes:

Class Time| Classroom Scoring Office hour Evaluation
Innovation |Homework and quiz 30% Wednesday 09:00~12:00 A questionnaire is used
Tuesday Buildin Interactivity & Attendance 10% [Room: 531A to investigate the
13:10-16:00 201 9 |Personal report 30% Tel: 2720411 # 33307 lecturing and student
0 Team report 30% E-mail:imeyckao@ccu.edu.tw [learning outcomes
Weeks Course Outlines Remarks
Introduction of machine tools and precision machinery
1-9/7 : i
Explain how to run this course
Introduction of Virtual Machine Tool
2-9/14 Paper review on “Virtual Machine Tool.” HW#1
Introduction of industrial CNC machining application & system structure
3-9/21 : HW#2
Lecture on CNC machine tool structure
4-9/2g |Introduction of CAD/CAM basics and customization system - |
Demo of CAD/CAM system functions
5.10/5 Introduction of CAD/CAM basics and customization system - 11 HWE3
Demo of CAD/CAM customization system
6-10/12 Introduction of CNC communication applications such as FOCAS 2 for{Understand industrial
FANUC CNC CNC communication
7-10/19 Networking CNC machine tools via PCs with examples on VMX,|Networking between

SkyMars, IMAVEN, etc.

PCs and CNC:s.

8-10/26

Toolpath verification and 3D emulation system and application

Safety first
emulation
HW#4

9-11/2

Team project starts
Form teams and guide students on what can be done to add value

HMI & structures

10-11/9

Mid-term exam and/or report
Review of Hands-On practice and Term project idea presentation

Personal report

Sensors — principles, data, analysis, feature, decision, etc.

11-11/16 e Visual Studio C#
Introduce sensors and applications
12-11/23|Practices on a machine tool operation simulation system HWH#5
13-11/30{Introduction of stable machining—cutting test, tapping test and SLDs HWH#6
HMI  design and

14-12/7

Term project design, development, and implementation

system development

15-12/14

Term project design, development, and implementation

Structure design and
system development

Term project report, presentation, and submission

Team-based group

16-12/21|_. . :
Final report discussion - |
Term project report, presentation, and submission Team-based group
17-12/28| . . :
Final report discussion - 11
Term project report, presentation, and submission Team-based final
18-01/04|_.
Final report report

Others: * kA2 > 3 < $3% - English is the official language in this course




