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0 Practical Training in IC

0.1 General Information

0.0.1 Introduction

The purpose of the training in MSF is to impart to students an appreciation of the surface finishing
technologies and processes commonly applied for decorative effect, corrosion protection or some other
specific surface functionality. The experience gained by students is, in a real sense, an exposure to in-
dustrial practices and applications.

The training activities are structured to impart the required knowledge and hands-on experience,
and to guide trainees in a systematic approach to the work practices involved in electrolytic processes,
vacuum ion plating, organic coating, and so on. During the training students have to assess the re-
quirements of the tasks assigned, plan and prepare their work pieces, set up and operate the relevant
equipment, and conduct in-process control and inspection.

Students are actively involved under the guidance of staff on such issues as:

1) The kinds of undercoats that should be used and the thickness of each of the undercoats.

2) Production scheduling, man-hours, estimation of production costs.

3) Choosing/setting suitable process parameters such as current density, temperature, degree of
agitation, etc., for each of the plating baths in the automatic plating line based on the shape and sur-
face area of the work pieces to be treated.

4) The use of auxiliary anodes, jigs and fixtures to enable more uniform current distribution in
chromium plating due to the low current efficiency.

5) In-process inspection and quality control procedures.

It is essential to foster an inquisitive, diagnostic approach and to provide early and strong motiva-
tion for the trainees to work and be proud of their work done as professional engineers. The work is not
confined to a rigid set of assignments as it is meant to be a broadening experience planned to give a
general knowledge of materials surface finishing for enhanced service life and appearance of engineering

components and consumer products.
0.0.2 Aims and Objectives

The training is based on the Industrial Centre’s ”Learning Factory” concept. The prime aim of the
training in MSF is to let the trainees leam proactively in the workshop through introductory talks,
demonstrations, practical assignments, and investigatory tasks in various finishing processes commonly
used in industry. The trainees should be able to apply the experience and knowledge gained in their fu-
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ture engineering careers.

The training aims of the MSF unit can be summarised as follows:

Motivating the students to learn creatively through active practical involvement, and in this way to
apply effectively their academic knowledge to industrial processes and thus make them more meaning-
ful.

Helping the students to develop an affinity and a *feel’ for surface finishing and to encourage a
systematic and inquisitive approach to the ways in which coatings are formed.

Encouraging self-fulfilment, good planning and the ability to work on a task in a self-paced and
self-guided way.

Familiarising the students with the surface finishing technology and processes commonly used in
industry.

Familiarising the students with the application of surface finishing techniques for the enhancement
of service life and appearance of engineering components and consumer products.

The main objectives of the training modules provided are to help the trainees to:

Appreciate the applications of the various surface finishing methods,

Appreciate the technologies and processes commonly used in industry,

Be able to undertake designated surface treatment tasks and obtain the desired results,

Be able to diagnose common surface defects and provide feasible solutions for their rectification,

Become familiar with the terminology used in the industry, and

Be able communicate with other professionals in the MSF field.

0.0.3 Requirements

1) The training programme in MSF is an introductory one that requires no prerequisite qualifica-
tions on the part of the trainees.

2) Trainees are required to read the pre-module handouts and trainee’s handbook before attending
the training.

3) Trainees are required to follow appropriate rules of industrial safety and health during the
training. Specific safety precautions to be adopted for each individual process are described elsewhere .

0.0.4 Training Content

The MSF training is divided into four major groups as follows:

1) Mechanical Treatment and Electroplating

Mechanical Treatment

(1) Bumishing, (2) Sand blasting, (3) Polishing and buffing.

Electroplating

(1) Fundamentals of electro-deposition, (2) Copper, nickel and chromium electro-deposition
processes, (3) Automation in electroplating, (4) Plating on plastics.

2) Anodising and Etching

Anodising
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(1) Concepts in anodising, (2) Aluminium anodising and dyeing, (3) Hard anodising.

Etching

Image transfer, (2) Chemical etching, (3) Electrochemical etching.

3) Electroforming

(1) Concepts in and applications of electroforming, (2) Mandrel preparation, (3) Parameters for
electroforming, (4) Nickel/copper electroforming.

4) Vacuum Ion Plating and Electrophoretic Coating

Vacuum lon Plating

(1) Characteristics and applications of vacuum ion plated thin films, (2) Vacuum ion plating
system, (3) Process parameters, (4) Decorative titanium nitride plating.

Electrophoretic Coating

(1) Electrophoretic lacquering process, (2) Pre-treatment and post treatment, (3) Curing, (4)
Bath maintenance.

According to the needs of the trainees and departments, three training modules involving different
combinations of the above training content are offered, as follows:

Code Training Module ' Duration
IC 0201 Materials Surface Finishing and Electroforming 4 days
IC 0202 Metal Surface Finishing™ 2 days
IC 0205 Metal Surface Finishing” * 2 days

* In combination with Press Tool Work.
* * In combination with Plastics Technology Practice

0.0.5 Training Methodology

The Industrial Centre uses a “Learning Factory” concept in its training activities. It is a known
fact that 80% or more of the knowledge gained through practical work is retained, as opposed to 20%
or less through classroom studies. The Leaming Factory provides fertile ground for active learning by
integrating theory with practice. In the MSF workshops trainees of various engineering disciplines un-
dergo training in a simulated industrial environment; real industrial engineering processes and equip-
ment are employed and integrated into the training programmes. The following approaches are adopted
to encourage effective leamning:

In a pre-training handout issued to them three days before the commencement of their training,
trainees receive information on the principles involved in the MSF processes. This is followed by farther
information given during the training covering important operational and materials data as well as guid-
ance on specific areas of interest. Also, students have easy access to other back up materials contained
in the Unit, in the IC Web page or over the Internet.

In all of the task assignments the onus is placed on the trainees to work in a self-motivated and
self-paced way. They are encouraged to find out for themselves how surface finishing processes are ap-
plied. The work is therefore designed as a’learning-by-doing’ activity.

Staff members introduce the nature of the tasks assigned and then allow the students to work on

3



their own; staff are nevertheless available throughout the training for consultation and to give guidance
as and when appropriate. Staff members do not give instruction of a formal kind nor do they normally
give direct answers to questions unless this is of general interest and not readily retrievable from other
sources .

Students are required to accept a degree of responsibility for quality, testing, cost estimation, and
time factors related to the work they do, and for the safekeeping and operation of the plating/anodis-
ing/vacuum ion plating facilities and other equipment they use. They are expected to plan for them-
selves the operating procedures based on their interpretation of the work and background materials giv-
en, and to provide reasonable solutions when overcoming problems encountered.

At the end of each working day informal discussions are held during which important points are re-
emphasised to consolidate what has been observed and leamed.

0.0.6 Training Schedule

Similar to other training programmes in the Industrial Centre, MSF training activities are organised
on a half-day or one-day basis. Taking Module IC 0201-Materials Surface Finishing and Electroform-
ing-as an example, the daily training activities of the module are:

Day 1 Day 2
Introduction,
. . Anodising and etching
Mechanical treatment and electroplating ‘
Day 3 Day 4
Electroforming Vacuum ion plating and electrophoretic coating

-

0.0.7 Assessment

The Industrial Centre has a standard assessment scheme covering the training provided. Trainees
are assessed on the following aspects:
Work Skills Technology Workshop

Timekeepi Average
ping Attitude Acquisition Appreciation Report v

Attendance and timekeeping

Are used to assess the manner and willingness of trainees toward their work. The IC operates like
a model factory and the attendance requirement is 100% . Trainees must attend each moming and af-
ternoon session punctually. Unauthorised absence or lateness is penalised.

Work attitude

The professional attitude of the trainees is taken into account in the assessment. Trainees are ex-
pected to have a serious and responsible attitude toward their training assignments, and their eagerness
and enthusiasm for their training assignments is assessed accordingly.

Skills acquisition

During their training, trainees are expected to canry out the tasks assigned to them efficiently and
effectively. They are assessed on their performance in terms of completing assignments, thinking cre-
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