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0 Pratical Training in IC

0.1 General Information

0.1.1 Introduction

The training programme of Non-conventional Machining consists of two major areas:

— Grinding, Electro-discharge Machining and Laser Processing, and

— Photo-chemical Machining

The training in Industrial Centre is designed to encourage students to leam by doing and by prac-
tical involvement to acquire understanding and appreciation with the process flow, operational proce-
dures of the equipment and application of the technology that applied to industry. Emphasis would be
placed on students’ understanding and appreciation of various processes rather than acquisition of the
skill .

0.1.2 Training Objectives, Methods, Procedures and Instructions

The following guidelines must be noted and implemented throughout the training period:

a) The emphasis is on students finding out for themselves, leaming by doing within the con-
straints of safety and the time limits placed on the training. The aim is for the students to gain a good
engineering appreciation of what they are doing and the technical factors involved.

b) The training manuals are divided into various parts some concemed the transfer to the students
of information, some related to steps and procedures the students must follow without deviation, and
some where the students must find out for themselves, must think out solutions or make plans in order
to fulfil specific requirement in the programme.

In the case of “plans” if the plans presented by the students are acceptable, then they should be
allowed to proceed with their planned procedures. If the plans presented are not acceptable for some
reason then the students should be given the “Ideal” plan and the difference between their plan and the
ideal plan discussed with them.

For instance in the sheet metal cleaning work, in some cases where some steps of the student
plans are seemingly incorrect in a minor way (i.e. not a significant or dangerous way) , the staff may
let the students use their proposed steps as long as their mistakes are discussed.

¢) Staff must ensure that the students fully understand the operation of any machine or equipment
BEFORE they are ever allowed to operate the piece of equipment.

d) Students should be given every chance to setup their own equipment and tooling under overall

staff supervision.



e) Students will at all times be designated as working under the supervision of a named staff mem-
ber who is thereby directly responsible for all aspects of the training.

The training module is designed so that all students get a balanced programme with time to leamn
and develop their various “skills”, through actual practical experience in planning.

This programme is essentially of a self-learning type intended to stretch the students intellectually
and help develop professional observational powers. However, to maintain an adequate degree of con-
trol and supervision, each sections of the programme is set out in stages and each stage must be
checked by the staff supervisor before students are allowed to proceed to the next stage.

0.1.3 Safety Procedure

It is a requirement that at all times staff MUST ensure that:

a) All relevant (to the Section) IC Safety Rules are rigidly followed by all staff and by the stu-
dents working in the unit. Any unsafe act is to be stopped and corrected no matter whom it is acting
unsafely. Better safe than sorry.

b) Students are to be carefully checked as to their knowledge, proposed actions, or plans and a-
bility to act in cases of emergency.

All protective devices are mounted properly at the workplace and that they are properly used.

0.1.4 Assessment

During the training, students are expected to gain an intellectual appreciation of what they have
seen, done and find out, rather than just skill-of hand acquisation. Student’s progress is assessed by
continuous assessment . -‘The.aim of the assessment is to give an objective measure of each student’s in-
dividual all round performance in the training.

Assessments are conducted in:

a) Acquisitions of skill

At different stages in the training, staff will check and assess student’s performance on their ac-
quisition of skill in the activity in accordance to a planned assessment scheme. The items produced are
also marked based on technical & practical merits.

b) Appreciation of the training activity

At the end of training, students are requested to answer 20 questions randomly selected from the
question bank.

c) Technical report

Students are also required to submit a technical report which is a brief summary of the tasks car-
ried out during training.

d) Attitude, safety and time keeping

To pass the training, a student must get a minimum of 40% for all elements of the module assess-

ment.



0.2 Training Content

0.2.1 Grinding, Electro-discharge Machining and Laser Processing

0.2.1.1 Training Methodology

In the training modules, a combination of short lectures and practical exercises are used to
achieve the stated objectives. Lectures are used to impart the necessary knowledge whilst practical ex-
ercises, e.g. the manufacture of watch moulds, provide an opportunity to consolidate the theoretical
knowledge through integrated, group training tasks.

The Industrial Centre uses a model factory concept in its training programmes. Trainees from vari-
ous engineering disciplines lean together in a simulated industrial environment. During the training in
non-conventional machining, real industrial engineering tasks such as mould-making for watch cases,
are adapted as the training media and integrated into the training programmes. Industrial EDM, wire-
cut, grinding and other machines are provided for appreciation by application .

Trainees have the opportunity to work together in small, largely unsupervised groups, thus gaining
some experience of teamwork, so that they can find out for themselves at their own pace what well-
known pieces of equipment and components look like, what they are made of, and how they function.

On the other hand, a problem-based learning approach is adopted for training in CMM and laser
measurement . The trainees are given some commonly occurring industrial problems to tackle . They are
then required to apply the appropriate software packages to solve these problems. The trainer or in-
structor acts as a facilitator to guide the trainees toward a viable solution to the problems assigned.

0.2.1.2 Requirements

Knowledge of basic machining process such as turning, milling, drilling, fitting.

Trainees are required to read the pre-module handouts and trainee’s handbook prior to the train-
ing. They are required to follow the rules of industrial safety and health during their training. Specific
safety precautions that apply to individual processes are described in the relevant paragraphs.

0.2.1.3 Training Schedule

Similar to other training programmes in the Industrial Centre, the training activities are organised
on a four-day basis. The daily training activities of the module are as follows:

Day 1 Day 2 Day 3 Day 4
CMM and Laser
Grinding EDM and Laser Wire-cut EDM
measurement

0.2.1.4 Training Content

Trainees are given an introduction to various processes and precision measurement with an
overview of the basic concepts and principles. The primary emphasis is on a practical approach to un-
derstanding the processes of CNC grinding, EDM die-sinking, wire-cutting, laser processing, CNC
milling, and co-ordinate measurement. Jig and fixture systems are also discussed.

The subject matter is divided into the following elements:



