8

Evolving Maintenance Culture on Tools and Equipment in
School Shops for Sustainable Development

By
HABIBU ABDULKADIR SARA, Ph.D
Department of Education,
College of Science and Technology (Technical),
Kaduna.

and

SABO YUSUF
Department of Education,
College of Science and Technology (Technical),
Kaduna.

Abstract

Maintenance is one of the vital things in the life of not only human
beings, but tools and equipment. A wife that is not well maintained by
her husband will be found in a filthy and bad looking situation so also
tools and equipment. The more you take care of them, the more
durable and safer they will be. It therefore becomes very necessary to
see that tools and equipment in school shops are kept in first-class
condition all the time. This paper therefore discusses the issue of
maintenance of tools and equipment, maintenance strategies, to
different types of maintenance, and at the end recommendations and
conclusion were made.

Life cannot function well unless it is systematically sustained. This is one of
the reasons why animals eat to nourish their bodies. In times of sickness, health
restoration is sought through medication. What can be said of human beings can also
be said of tools and equipment. They too require adequate maintenance, and in times of
breakdown, complete repairs have to be made. According to Wild, (1990) maintenance
is a deliberate planned action aimed at ensuring that a given piece of tool or equipment
functions as specified by the manufacturers. Biesanz and Biesanz (1964) defined
culture as the learned portion of human behaviour, the way of thinking, feeling and
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doing that man developed as part of his environment. From the definition therefore, it
could be deduced that maintenance culture is a sustained habit of taking good care of
tools or equipment so that they function according to the manufacturers’ specifications.

Tools or equipment of whatever type, however cheap or expensive is liable to
breakdown. One of the major problems of third world countries is the inability of them
to maintain school shops tools and equipment to ensure capacity utilization. It is often
difficult to procure spare parts with which to service the tools and equipment we have
in the school shops due to the downturn of the nations’ economy. Since there is a
minimum cost to operate on effective technology education (Olaitan, 1996),
maintenance of tools and equipment in school shops therefore, becomes imperative.
This is so because, it is through maintenance that useful life-span of such tools and
equipment could be prolonged.

In view of the above mentioned issue, this paper discusses reasons for
maintenance of tools and equipment in school shops, maintenance strategies and
different types of maintenance after which recommendations and conclusion are drawn.

Rationale for Maintenance of Tools and Equipment
The rationale for keeping tools and equipment in a very good condition are as follows:

1. To promote a high degree of efficiency

2. To maintain good safe working conditions; and

3. To promote the life of tools and equipment and keep cost of operation to
minimum.

When a student finds that he cannot do good work because of the condition of
equipment or tool, he often develops hatred toward his work, students too who dislike
shop do not put forth effort to share in the burden for its up keeping. When such
conditions have prevailed, discouraged students have been known to deliberately abuse
the tools and equipment.

Bad tools and equipment are the major sources of accidents in shops. Every
effort must be made to maintain a good safe working condition, technical and
vocational teachers need to provide well organized and complete safety instructions.
There is a need to follow such instructions with periodic inspections to be conducted
by a student safety engineer to see that safety rules are observed in making the shop a
safe place to work in. Mays and Casburg (1980) observed that “one of the most
important phases of shop maintenance is that of maintaining the safety of the shop.
This involves frequent inspection of safety devises on machines and their immediate
adjustments or repair when found out of order, but Safety devices constitute only one
aspect of safety. Edge tools, such as chisels and knives are safer to handle when sharp
than dull, and sharp planes too are dangerous when dull than when properly sharpened.
All such tools need frequent sharpening. An important aspect of shop maintenance is

2



Evolving Maintenance Culture on Tools and Equipment in School Shops for Sustainable
Development

the establishment of a routine for the regular and frequent sharpening of all cutting
edges used in the shop, the failure to do this is a common weakness of school shop
administration”.

In school shops where tools are always sharp and in good condition, where
machines are adequately guarded, where projects and materials are properly stored,
where broken and worn parts are immediately replaced and repaired and where
students are discouraged to use dull and or broken tools, there will be found a
wholesome students attitude toward practices that prevent injuries.

The third purpose for keeping the shop in good condition is to cut the cost of
operation. In most school systems, each shop is allocated a definite amount to operate
the programme. Usually there is only little money for both supplies and equipment.
Such budget should carry an amount to replace tools and equipment used over some
years, plus what is necessary for instructional supplies. There the teacher is not a good
housekeeper if he fails to keep the equipment and tools in first-class condition at all
times. The excessive breakage of tools and equipment before their normal life time in a
school situation results in spending a higher percentage of money meant for other
purposes. This really causes hindrance. The proper care of tools and equipment reduces
operational costs and encourages administration to purchase additional equipment and
tools for the expansion of the programme.

It is very necessary to lubricate machine in a shop at regular intervals as it is to
have an automobile lubricated every thousand miles. Oiling and greasing reduce wear
and prolong the life span of a machine. It is therefore, very necessary to organize
maintenance activities so that students can properly service such equipment at a
designated time.

Maintenance Strategies
The maintenance of items of plant and associated components requires the
implementation of an appropriate maintenance policy plan, i.e. a maintenance strategy.
There are very many number of maintenance strategies; these could be one or more of
the followings:
Fixed time maintenance
Operate to failure maintenance
Condition based maintenance
Design-out maintenance
Opportunity maintenance
Planned preventive maintenance

cuarwpE

Before taking them one after the other, it will be noted that the actions that are
carried out before failure can be regarded as preventive maintenance, and those carried
out after failure as corrective maintenance. Preventive maintenance actions are
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determined in advance and this can be scheduled and carried out according to a
planned preventive maintenance design.

Unlike preventive, corrective maintenance cannot really be a programme in
advance. It is however an essential thing that, corrective maintenance guidelines are
formulated for maintenance decision making after failure.

Fixed Time Maintenance
This is an individual or group replacement or repair prior to failure. This is
only effective in the following circumstances:

1. When failure is clearly time dependent

2. When the component is expected to wear out within the life time of the unit,
and

3. When the sums of the direct and indirect cost of such replacement or repair are

considerably lower than the costs of replacement or repair after failure.
In fixed time maintenance, the problem and often the difficulty, is determinant of time
period which optimizes the cost of failure replacement repair. The cost of collecting
and collating the necessary statistical information, to determine the maintenance time
must be taken into account. It is generally, not recommended for complex replacement
items because of its expensive nature.

Operate to Failure Maintenance

This is a corrective maintenance by repair in site or by replacement. This
policy is really an application of corrective maintenance. After failure, the problem is
to return the equipment or tool to an acceptable condition in the most economical
manner. Two basic options are to repair in site or replacement of the item completely.
Repair in site would involve dismantling and replacing defective components in the
normal operating zone, with possible disruption of other operations. Replacement of
item would be by a new or reconditioned item. The replacement is carried out either in
workshop or maintenance area. The decision to repair or replace an item is based on a
number of factors;

1. The time for the repair compared with that of replacements
2. The cost of unavailability of plant
3. The resource available

However, the aforementioned factors do not remain static, as this and very
many causes of failure results in a situation where corrective maintenance plan really is
only a guide to the decisions which need to be made after failure of an item.

Condition Based Maintenance

The basic philosophy of the maintenance is that, it is the actual current
condition of the plant or equipment which determines the form and frequency of
maintenance i.e. it is a corrective maintenance as a result of monitoring the condition
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and/or performance of plant. Although condition based maintenance can be costly in
terms of time and instrumentation, it does provide certain benefits, e.g.

1. Reduces expenditure on preventive maintenance
2. No necessary dismantling of plants items

3. Less (or less serious) breakdowns and

4. Avoidance of consequential damage

Design-out Maintenance

The aim of design out maintenance is to reduce or eliminate the actual cause of
failure and maintenance work. This obviously requires design engineering action but it
is often part of the maintenance department’s functions. It is a high cost maintenance
policy which may exist because of poor initial design or because the equipment is
being operated in excess of its design limits. The economic options are either to suffer
the recurring costs of maintenance or incur the cost of redesign.

Opportunity Maintenance

The term is used to describe maintenance actions, carried out during planned
maintenance or after failure, or during fix-time or condition based repair; but
specifically concerned with items other than those originally the cause of maintenance
work repair. Opportunity work maintenance may arise as a result of chance
observations or may form part of an operate-to-failure policy. In the later case, certain
items are identified as requiring automatic replacement each time the plant fails.

Planned Preventive Maintenance

The main goal of planned preventive maintenance is to reduce the incidence of
breakdown or failure of equipment or tool and avoidance of other associated costs.
These costs can include loss to operation, idle workers, schedule disruption, injuries
and damage to other equipment, products or facilities, and repairs, which may involve
maintaining inventories of spare parts, repair tools and equipment and repair specialist
(Chandler, 1992).

1.  The facility register: it consist s of one or more cards covering each
mechanical, electrical, and other facilities which require periodical
repair/maintenance. It is just a maintenance policy which answers the questions
— what is to be done.

2. Maintenance schedule: this is prepared to present a comprehensive picture of
the work to be done to each item and what intervals it must be done. For
instance, the planning period may be 6 months or more.

3. Job specification: this consists of cards specifying detailed periodical
operations required by individual machine. The degrees of detail to be included
in it depend on the nature of equipment maintained and experience of the
maintenance fitter, engineer or the teacher.

4.  Maintenance programme: this is a kind of planned programme prepared to alert
production staff of future requirements in running and shut-down maintenance,

5



Habibu Abdulkadir Sara, Ph.D and Sabo Yusuf

down time, labour and material. The programme is handed to each and every
production staff so as to be up-to-date of the maintenance period, of what is to
be maintained and which day.

5. History record: this consists of history card for every workshop or plant item.
It summarizes details of adjustment made, failures, and the action taken to
rectify them; the causes of breakdown, and the results, the man hours devoted
to maintenance operations, and the machine down time involved. The history
record/memo of any planned maintenance scheme, and critical study of the
data it provides, the clearest measure of efficiency of the methods used.

In general and as discussed above, planned maintenance documentation system
answers the following four (4) basic questions:

1. What is it to be maintained?

2. When is it to be maintained?

3. How is it to be maintained? And
4, Is the maintenance effective?

Conclusion

In conclusion, it is hoped that this paper will widen the knowledge of shop
administrators, vocational/technical teachers as well as students in the maintenance of
their tools and equipment. It is also hoped that, knowledge gained from the above
discussion will be put into practice appropriately. Tools and equipment are expected to
produce a consistent accuracy over a prolonged period with freedom from breakdowns,
fine tolerance and fine finish. In that regard, it will be wise if the saying “prevention is
better than cure” is adhered to religiously. It is only when tools and equipment are kept
in a first-class condition, that, they can offer an effective service, and that a complete
and sound educational programme may be achieved.
One ought to remember that, a very filthy workshop with bad tools and equipment is an
open danger to the users. So be warned.

Recommendations

For effective maintenance culture, the following recommendations are made;

1. Maintenance of tools and equipment in school shops should be done at the
appropriate time.

2. A reasonable amount of money should be kept aside for sole purpose of
maintenance of tools and equipment in school shops.

3. Workshop should be organized from time to time for technical and vocational
teachers and technicians for an effective maintenance.

4. Government should intensify enlightenment campaign on the need for
maintenance culture in the society.
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