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Student Activity
Fill in the blanks:
1. Technologies are process specific ... .
2. Production planning and control can be very ........ccccovvrvvccnn.

3. Process of designing is iterative, products and processes are continually

Summary

An industrial process technology also follows a typical life cycle — it has an introduction
stage, followed by the stage of rapid growth leading to a stage of maturity and decline.
Technologies are process specific — each process will require a technology to match,
Depending on the way technology is managed, these can be grouped into following
categories. Intermittent type which can be divided into:

1. Project type

2. Jobtype

3. Batch type

4. Assembly line type
5. Continuous type

Process of designing is iterative, products and processes are continually redesigned. It
is a never ending process - we always get new information from users, production and
quality personnel and their help to improve the product and the technology. Starting
with the operator using his basic senses for starting, running and stopping the machine,
the mechanism of control has become high speed and automatic.

Keywords

Project Technology: This technology is suited to one of a kind products which are non-
repetitive and are tailored to suit individual requirements of a customer.

Job Shop Technology: This technology deals with manufacture of small lots of a very
large variety of products which are custom designed and built,

Flexible Manufacturing Systems (FMS): Arising from the application of computer
technology, it is now possible to produce moderate variety of products in moderate
volumes by computer controlled process technology, called Flexible Manufacturing
Systems {(FMS).

Review Questions
1.  Draw and explain a Technology Life Cycle and Product Design.
2. Briefly explain these categories of Process Technologies:
{a) Project Type,
(b) Job Type,
(c) Batch Type, and
{d) Continuous flow technology.
3. With the help of figures briefly explain:
(a) Openloop system
(b) Closed loop system

Design and Control of
Production Systems
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Tally of gains and losses expected: This is similar. The tally lends itself especially
to relayouts. List each manufacturing area involved and the company as a whole.
Under each one, list the gains and losses to that area of the alternative in question.
Do this for each alternative layout.

Ranking: Ranking may be used when there are three or more aiternatives. Select
the factors or considerations felt to be important to the layout. List them and in
adjacent columns rank the alternative in numerical order of each consideration.

Value rating: A similar method is the value, or point values, rating. Prepare a
comparison sheet on which is listed each consideration that affects the layout in
question. Classify each according to its importance (A, B, C, D, E). This becomes a
class or weight. Then opposite each consideration, determine appropriate values
for each alternative.

Factor analysis: Whether we use ranking or point values, the selection and
weighing of the significant factors are the basis of making a proper evaluation,
property chosen, weighted and analysed each factor, will when combined with
the others lead to the best solution. Here column headings would (a) factor,
(b) weight, {c) rating alternative 1, (d} weighted rating alternative 1 and so on
for all alternatives. The weighted ratings are totalled for each alternative and
compared to give the best solution.

Rating objectives: An almost identical system with universal use is based on
the objectives of good layout. Here the objectives over all integration, minimum
distance, flow of work, space utilisation, satisfaction and safety and flexibility
are assigned weight factors depending on the importance of each objective to the
particular layout. Each alternative is rated, weighted, totalled and compared.

Apply an audit: Several advanced plant-layout departments have developed
layout audit procedures. Audit is usually applied to new facilities that a company
may consider buying or to existing installations where no layout work has been
done for some time. An audit is like a check list where one answers are recorded
and rated typical questions frorn one section of an audit inchude.

(i) How will the layout handle volume peaks?

(i) Whereis the material stored when schedules change suddenly or preduction
fluctuates?

(iii) Can the layout be adjusted to new machinery and equipment yet to be
selected or designed?

When evaluating alternatives, the layout engineer checks each layout against the
list of questions. He rates his answers and selects the best alternative based on his
answer.

Cost comparison: The most common method of weighting alternatives is by
comparing the cost involved. This means everything that goes into the cost of
installation and operation. In establishing costs, the layout engineer should
consider the following list and charge against his installation each and everyone
that should be included. Costs to be considered inciude:

(a} Investment: Initial cost of new facilities of all kinds. Accessory costs,
installation costs, depreciation and obsolescence.

{b) Operating costs: Material, labour, general and burden. No matter how many
layouts are investigated, none of them will have everything. There has got to
be a compromise somew here to get a practical solution. As a result, develop
from the theoretical layout two or three practical solutions. Evaluate these
and pick one that looks good. Then go ahead and develop it. Otherwise, we
may spend all the time debating which solution is best and then have no
time to develop its details.









Explain how layout planning is done. Plant Layout
Write short notes on:

(i)  Effect of automation of layout,

{(ii)) Symptoms of a bad layout,

(iii) Work ilow.

10. The information given in the Table Q. 10 regarding total movements of the load in
12 different departments is collected from an analysis of the annual activities of a
factory. It is required to locate the 12 areas of responsibility within an area of 60m
» 80m. The approximnate dimensions of each are given in the Table (J.10. Previous
experience indicates that gangways occupy about 25 per cent of the total available
area,

(i) Prepare journey between network,
{1i) Indicate the most heavily loaded path,

(i) Prepare the layout by locating the different departments in an optimum
way.

(Utilise the Graph Q.10 provided on next page)

Toble Q.10
Areqa of Approx. Dimensions {M)
Responsibility
A 10 x 25
B 10x 30
C 15 x 40
D 20 % 30
E 10x25
F 10x 10
G 10x 20
H 10x15
| 15235
K 10x20
L 10x20
M 10x15
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A B cC D E F G H I K L M
A 10
B ¢ 4 4 3
C 6 i
D 4 7
E 2
F 3 3 4 2
G 2 6 A
H 6 6
] 12 3
K 10
L 4
M 2

Graph Q.10
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18.

19.

20.

handling methods. New ideas, techniques, methods and equipment are reported
everyday and one should be continuously alert to be sure he is aware of the latest
developments.

Physical depreciation is not difficult to observe and to take consideration in
an analysis but obsolescence is a less obvious characteristic. Many old, or even
“ancient” pieces of equipment “still work” and even at relatively low costs for
maintenance and repairs. However, new equipment may be faster, higher capacity,
more efficient, etc., and result in a lower cost per unit handled even though it does
require a capital investment.

Control principle: Use material handling equipment to improve production
control, inventory control and order handling.

Since materials bandling equipment is used to move materials through the plant
and the production processes, its use can have a great effect on the control of
the items being moved. In many cases, handling equipment provides a direct
mechanical path for the movement and thereby facilitates the control of the
material.

Capacity principle: Use handling equipment to help achieve full production
capacity

In many ways, this principle is 2 summation of all the preceding ones, in that a
major objective of materials handling is to increase production capacity. Nearly
everyone of the foregoing principles will contribute in some way to higher
production levels. However, the emphasis here is on those facets of operation and
other principles that are directed specifically towards increasing or making full
use of production capacity.

Performance principle: Determine efficiency of handling performance in terms of
expense per unit handled.

As pointed out above, there are many objectives of materials handling. However,
an effective handling method may achieve one or several of these objectives. The
primary criterion for measuring the efficiency of a handling technique is costs.
Although efficiency could be measured in terms of total cost (and sometimes is)
or equipment performance (as judged against selected criteria), the most effective
means of measurement is in terms of rupees per unit handled. This is usually the
ultimate measure from the point of view of management.

It should be pointed out that there are cases where maximum economy is not the
overall goal. Some materials handling devices may be installed to provide higher
production rates, safer working conditions, or reduced physical effort. Time or
effort saved may be the primary criteria and the cost of handling may be of little
or no interest,

Selection of Materials Handling Equipment

The following factors may be considered while selecting a inaterials handling equipment:

1.

Material to be moved: The size of material, its shape, weight, delicacy, nature
(solid, liquid, gas) and its chances of getting damaged during handling, etc,
should be considered.

Plant buildings and layout: Widths of aisles, inequality in floor levels, width of
the doors, height of the ceiling straight of floor and walls, columns and pillars,
etc., to a great extent influence the choice of a materials handling equipment. For
example, low ceiling heights may not permit stacking of palletised materials,
weak roofs limit the use of overhead conveyors and steps between two floors will
not allow trucks to operate.

Type of production machines: Different machines have different outputs per urut



6
7.
8
9

time. The materials handling equipment should be able to handle the maximum
output,

Type of materials flow pattern: A vertical flow paitern will require elevators,
conveyors, pipes, etc., whereas horizontal flow pattern will need trucks, overhead
bridge cranes, conveyors, etc.

Type of production: The type of production affects to a large extent the selection
of the materials handling equipment. Conveyors are more suitable for mass
production on fixed routes and powered trucks for bath production; because
conveyors though costly, can handle more volume of production per unit time as
compared to trucks, whereas a truck is a more flexible equipment.

Cost of materials handling equipment,
Handling costs.
Life of the equipment,

Amount of care and maintenance required for the materials handling equipment.

Types of Materials Handling Equipment

1.

Manual handling: It variably happens that manual handling is often the easiest,
most efficient and least expensive method of moving materials. So before thinking
of an equipment explore the possibility of manual methods.

Some of the characteristics which lend themselves to manual handling are:
i.  The material is a unit.

ii.  Itis small, light, fragile, costly, safe to handle, containerised or solid.
iii, Small or Jow volume of single items are involved one at a lime.

iv. The movement is confined to a small area.

v.  The movement is infrequent, non-uniform, irregular, variable speed, low
percentage of handling.

vi. It requires manoeuvering or positioning.
vii. Smaill amount of operation time is required.
viii. There are no major physical or other constraints.

Non-powered or manual equipment: The following list indicates some of the
situations in which non-powered or manual equipment may fit into the handling
system:

i.  Where handling volume is limited, or handling activity can be extended
over a long period of time;

ii.  Where building limitations preclude use of heavier or bigger devices;

ili. Where service conditions, such as confined areas, explosive atmospheres, or
quiet surroundings necessitate the advantages of non-powered equipment;

iv.  Where equipment is used not only for handling, but for semi-live storage or
display;
v.  When investment capital is limited;

vi. When the required flexibility, utility, mobility and portability can only be
obtained in a non-powered floor device;

vii. Where the mobile equipment facilities are minimai or non-existent;
viii. Where the mobile equipment must be tailored to the product or need;

ix. Where the operating efficiency of non-powered equipment is higher than
that of any other type;

Materigls Handling
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X,
xi.
xii.
The

When loads are relatively light an equipment is to be manually moved;
For stand-by use; and
For durable, low-cost operation.

above possibilities should be checked before mechanised or powered

equipment is seriously considered.

3. Basic handling equipment types: In general, it can be said that there are three
“basic” types of material handling equipment: conveyors, cranes and hoists and
trucks. There are sub-classifications under each, plus additional categories for
accessories, attachments and other related equipment. However, since the three
basic types form a convenient framework for discussing handling equipment,
they are briefly described as follows:

Conveyors

These are gravity or powered devices commonly used for moving uniform loads
continuously from point-to-point over fixed paths, where the primary function is
conveying,

A,  Common examples.

{a) Roller conveyor (d)  Trolley conveyor
(b) Belt conveyor (e}  Bucket
(¢} Chute (N Pneumatic

B.  Conveyors are generally useful when.

(a}
{b)
()
{d)
{e)
(f
(g}
{h)
(i}
i
{k)
1)
{m)
(n)
(0)
{(p)
(q)
(r}
(s)
4]

(u)
(v

Loads are uniform;

Materials move continuously;

Route does not vary;

Load is constant;

Movement rate is relatively fixed;

Conveyors can by pass across traffic;

Path to be followed is fixed;

Movement is from one fixed point to another point;

Automatic counting, sorting, weighing, despatching is needed;
In-process storage or inspection are required;

Necessary to pace production;

Process control is needed;

Controlled flow is required;

Handling hazardous materials;

Handling materials at extreme temperatures or under adverse conditions:
Handling is required in dangerous areas;

Manual handling and/or lifting is undesirable;

Integrating machines into a “Systern”;

Handling between workplaces;

Flexibility is required to meet changes in production praocesses, volume or
pace;

Conveyors can be installed overhead to save floor space; and

Necessary to make constant visual check of production processes.
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Continuous carrying. Flat belt through, closed belt, slat, carrier and chain
conveyors.

Linked carriers. Bucket enmasse, apron and pan conveyors, cross bar
CONVEYOrS,

Detachable carriers, Overhead trolley conveyors, overhead chain
CONVEYOTS,

Continuous propulsion. Powered roller conveyors, pneumatic conveyors, air
film conveyors.

E.  Free rolling.
Line-unpowered. Roller, wheel and ball tracks.
F  Sliding.
Unpowered-intermittent. Chutes
G.  Propelling.
Powered-continuous. Screw conveyors, spiral elevators,
H. Vibrating.
Powered-continuous. Vibratory feeders, screens, elevators.

There are various ways in which equipment can be classified. A system of classification
uses the decimal system and is quite comprehensive.

Principle of Unit Load and Concept of
Containerisation and Palletisation

It is easier and faster to move hundred small parts say castings or cardboard sheets by
grouping them in one unit than moving them individually one by one. This principle
of unit load can also be explained like this. If the bearer of a hotel removes cups, plates
and other crackery from a table by placing them in a tray, it is called material handling
by unit loads, Definitely, he would have spent much more time and effort in removing
all the crockery by one cup or one plate at a time.

By using available machines (like one for strapping steel strips around cotton bales),
fork-lift trucks, skids and pallets, it is easy to handle materials in unit loads and stack
them neatly and properly (even as high as the ceiling) thereby reducing the storage
space requirements.

Depending upon the types of items to be transferred a suitable paiiet can be designed.
For example, items irregular in shapes and liable to be damaged by crushing utilise
a post pallet whereas small jobs can be placed in wire mesh box. Containerisation
uses principle of unit load. In this system big metal containers have number or small
products filled in them. These containers are placed on the truck or in the trailors which
are pulled by tractors or trucks. Afterwards, the containers can be loaded on railway
trailers and can be taken to places from where, with the help of cranes, they can be
shipped. Items like refrigerators, air-conditioners or televisions can be sent to distant
places using the principle of containerisation. The system is much safer and involves a
lot of saving.

Relation between Plant Layout and Materials
Handling

There exists a very close relation between plant layout and materials handling. The
methods of handling materials definitely influences the plant layout and the piant















(xi} Ensure coordinated efforts: A coordination between the selection of equipment
and training of the personnel, who are to handle such equipment, is one of the
factors which goes a long way in reducing the cost of materials handling. This
is one aspect of coordination. Materials movement within the plant also needs
effective coordination. This has to be ensured right from product design to final
transportation of materials. Damage, delays and man-hour iosses within the plant
can be effectively minimised with coordinated efforts. A well-planned integrated
materials handling system may ensure coordination and customer’s satisfaction
both inside and outside the storehouse.

Student Activity
Fill in the blanks:
1.  “Materials handling is the ...........ccoeen..c. .
2. Materials handling accounts for approximately ....................,

3. Economic ulilisation of materials brings prosperity to the ......oocoecenn

Summary

Material handling experts are primarily concerned with how raw materials reach the
operator and how finished or processed articles are removed from the work area.
Materials handling accounts for approximately 25 to 40 per cent of the total cost of
production. There exists a very close relation between plant layout and materials
handling. The methods of handling materials definitely influence the plant Jayout and
the plant building.

There has been remarkable progress in the fieid of mechanical handling equipment and
an encrmous variety of general and special purpose machines is now available.

Keywords

Materials handling: “Materials handling is the art and science involving the movements,
packaging and storing of substances in any form.

Conveyors: These are gravity or powered devices commonly used for moving uniferm
loads continuocusly from point-to-point over fixed paths, where the primary function is
conveying.

Manugl: In which all operations are performed by hand.

Automated: Where equipment does the work of the operators and all activity is self-
regulating and controlled ~ usually by an on line computer.

Review Questions

1. What do you understand by the term Materials Handling? State the functions and
importance of Materials Handling,

Explain the factors on which Materials- Handling System depends.
State principles of Materials Handling.
4. Write short notes on:
(a) Selection of Materials Handling Equipment.
(b) Types of Materials Handiing Equipment.
(c) Principles of unit load and concept of containerisation and palletisation.
(d) Relation between Plant Layout and Materials Handling.
(e} Mechanisation and Automation in Materials Handling.
()  Assessment of Handling Problems for Mechanisation.

Materials Handling
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5. Explain care and safety in Materials Handling.
6.  Explain guidelines for Cost Reduction in a Materials Handling Systemn.

Further Readings

Adam & Ebert, Production and Operations Management — Conceplts, Models and Behauvior,
Prentice Hall of [ndia, 1992.

Bradley Gale, Managing Customer Value: Creating Quality and Service that Customers can
see, Free Press, NY, 1994,

Buffa and Sarin, Modern Production/Operations Management, John Wiley & Sons, 1994.

Clayton Christensen, “The Innovator’s Diletnma: When New Technologies Cause Great Firms
to Fail,” HBS Press, 1997,

Chase, Jacobs, Aquilano, Operations Management for Competitive Advantage, Tata McGraw
Hill, Delhi, 2004.
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Educaton, 2002.

Melnyk, S. and D. Denzler, Operations Management: A Value Driven Approach, McGraw
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Unit 10 Production
Control and
Scheduling

Unit Structure

® Introduction

. Production Control

®  Objectives of Production Control

®  Advantages of Production Control

&  Requirements of Production Control System
®  Scheduling Defined

®  Dispatching for Batch Production

® Summary

®  Keywords

[ ] Review (Questions

@  Further Readings

Learning Objectives

At the conclusion of this unit, you should be able to understand:
[ Production Control

@  Objectives of Production Control

®  Dispatching for Batch Production

Introduction

Production Control measures the actual performance of the production units and
taking remedial activn called for to see that the production actually achieved is not less
than the target or standard set in advance. Thus Production Planning and Coentrol is to
set the realisation targets in terms of Standard Output, measure the actual production
performance against the target set in advance and take remedial action as and when
necessary.

Production scheduling may be defined as “the detailed plarnning of material, labour
and machine time so that materials and parts will be at the right place, at the right time
so that a job can be completed within the time planned and in accordance with the
requirements.”

Production Control

The British Standards Institute takes the term production control to include the
following;

{(a) Production plan or planning,
(b) Scheduling,
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Student Activity
Fill in the blanks:

1. The production control is the function of ............ooeucan,

2. The objectives of production control ......covrviiis

3. Apood and effective production-control system requires ...........c.c..... .

4. Kimball and Kimball defined scheduling as ...........c.cccc....
Summary

The production control is the function of management which plans, directs and centrols
the material supply and processing activities of an enterprise so that specified products
are produced by specified methods to meet an approved sales programme. It ensures
that the activities are carried in such a way that the available labour and capital are used
in the best possible way.

Scheduling of manufacturing order takes care of the {ollowing:
®  Preparation of machine loads.

®  Fixation of calendar dates of various operations/sequence of operations to be
performed on the jobs & follow-up the same.

®  Coordination with sales to confirm delivery dates of new items and keeping them
informed about the periodical dispatch schedules.

Keywords

Production Control: It measures the actual performance of the production units and
taking remedial action called for to see that the production actually achieved is not less
than the target or standard set in advance.

Production scheduling: Production scheduling may be defined as “the detailed planning
of material, labour and machine time se that materials and parts will be at the right
place, at the right time so that a job can be completed within the time planned and in
accordance with the requirements.”

Product Sequencing: In job or batch production we often have at the beginning of a
production period several products that have to be manufactured on certain machines
according to a predetermined sequence.

A cycle schedule: 1f the plant is engaged on batch production in a cyclic fashion, this
schedule shows how the cycle time is distributed between the various products.

A detailed schedule: This shows in a planned multi-activity chart how the facilities
should actually be employed during the production period.

Review Questions

1.  Differentiate between objectives and advantages of Production Control.
How can we say that there is need of Production Control Systemn, currently?
Describe main basic Scheduling Problems?

What are the objectives and inputs of Scheduling?

Describe those factors which influence ‘Scheduling’.

Do e W N

Show the relationship between Routing and Scheduling,

Production Control
and Schedufing
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Unit 11 Dispatching
and Follow-up

Unit Structure

L] Intreduction

®  Dispatching

* Qualities of a Chaser
®  Summary

®  Keywords

(] Review Questions

®  Further Readings

Learning Objectives

At the conclusion of this unit, you should be able to understand:
» Dispatching

®  (Qualities of a Chaser

Introduction

Dispatching is concerned with the starting the processes. It gives necessary authority
so as to start a particular work, which has already been planned under ‘Routing’ and
‘Scheduling’.

Therefore, dispatching is ‘release of orders and instruction for the starting of production
for any item in acceptance with the route sheet and schedule charts’. The function of
tollow-up is to report daily the progress of work in each shop in a prescribed proforma
and to investigate the causes of deviations from the planned performance.

Dispatching

Dispatching is another very important mechanism of production control. The literal
meaning of the term dispatching is sending to destination or ‘starting something on
its way’. When applied to production control, it means assignment of work to definite
machines or workplaces which involves issuance of orders and production forms in
arder of their priority as determined by scheduling. In fact, dispatching translates into
reality or physical work which has been planned X scheduling.

In other words dispatching is the routine of setting productive activities in motion
through the release of orders and instructions, in accordance with previously planned
times and sequences, embodied in route sheets and schedule charts.

Principal Functions of Dispatching
The principal duties of dispatching staff are given below:

(a) Dispatchers assign work to definite machines or work places and men in
order of priority and in proper sequence which has already been listed on the
schedule charts. In this connection it should be remembered that job tickets are of
fundamental significance. These job tickets record in full the details as to machine
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Unit 13 Maintenance
Management

Unit Structure
[ ] Introduction

Maintenance Defined

Maintenance Policy
Problems on Maintenance
Service Level Defined
Summary

Keywords

Review Questions

Further Readings

Learning Objectives

At the conclusion of this unit, you should be able to understand:
®  Maintenance Defined

®  Maintenance Policy
o Service Level Defined

Introduction

The term ‘maintenance’ means to keep the equipment in operational condition
or repair it to its operational mode. Main objective of the maintenance is to have
increased availability of production systems, with increased safety and optimized
cost. Maintenance management involves managing the functions of maintenance.
Maintaining equipment in the field has been a challenging task since the beginning of
industrial revolution. Since then, a significant of progress has been made to maintain
equipment effectively in the field. As the engineering equipment becomes sophisticated
and expensive to produce and maintain, maintenance management has to face even
more challenging situations to maintain effectively such equipments in industrial
environment.

Maintenance Defined

Wear and tear due to passage of time and /or normal usage of plant and machinery is
an accepted fact. Any action aimed at bringing back or restoring an item to its original
or acceptable position or to keep it and retain its healthy, workable position is known
as maintenance. The importance of maintenance in a capital scarce country like owrs
cannot be over emphasised.

Objectives of Maintenance

1.  Toincrease the effective life of an asset at affordable cost;

2. To make sure that the plant and machinery as available can be put to optimum
use;















No. of repairs/machine/year

=(12/295)

Annual cost of servicing the breakdown machines
= (12 / 2.95 ) x 30 x 200

=3 24,406
Prob 2: The breakdown probability of an equipment is given below:
Month Prabability
] 0.25
2 0.20
3 0.15
4 0.15
5 0.25

There are 30 such equipment in the plant. The cost of individual preventive replacement
is T 20 per equipment and the cost of attending individual breakdown replacement is
T 50 per equipment. Find out the Optimal Maintenance Policy.

Solution

Individual Preventive Replacement

Let us take the following cases:

CaseI:

Preventive Replacement Period = One month.

(a) Cost associated with it when the item fails before the replacement age
={0.25 x50
=T1250

(b} Cost of the component when it does not fail before replacement age
=075 x 20
=T 15.00

Total cost of replacement per equipment under Case |
=¥ 1250+ ¥ 15.00
=327.50

Expected life of the equipment under preventive maintenance and replacement period
of one month is one month only, as the first breakdown coincides with the preventive
replacement.

Therefore, cost per month
_ T2750% 30 _ 7 825.00
1

Case II:
Preventive Replacement Period = Two months.
(a} Costassociated with it when the item fails before the replacement age

=(0.25+0.20 ) x 50

=322.50
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Corresponding to 1 (lambda) = 24 and Cumulative probability 0.90,
We have $ =30
which is the value of maximum stock required

Buffer stock = Maximum Stock (RON in case of N system)

= Lead time-consumption
=30-24
= 6 units

Prob 5: 1f the failures are taken to follow a Poission Distribution Behaviour

(a) What buffer stock of spares shall be needed for a service level of 90 per cent if the
lead time for processing these spares is 1 month and the arrival of breakdown
equipments is 10 per month.

(b) If the ordering cost is ¥ 100 per order and the inventory carrying cost is
T 3 per item per year, find the average inventory level of spares?

Solution:

{a)

()

Arrival of breakdown per month A = 10
From table of Poission Distribution:
Value of x against A = 10,
A =13 service level = 0.864
x = 14 service level = 0.917

Therefore,

Demand = Max. demand rate = 14 units. Consumption during the average
lead time = 10 units.

Therefore, bufferstock = 14 - 10
= 4 units during the lead time.
Average Inventory
= Buffer Stock + (1/2) Economic Ovder Quantity
= Buffer stock + (1/2) EOQ

Now, EON = J@
Ci

[2%100% (10x 12)
y 3
=2x10x2x5
=40 = 2.236
= §9.44 units.

Therefore,

Average Inventory
= 89.44 / 2 + Buffer Stock
=44.72 + 4
=48.72
= 4% units (say)

Prob 6: The transformer of a steel melting shop comes from Japan has a high reliability
of 0.990. However the cost associated with down time is extremely high and is estimated
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Unit 14 Materials
Management

Unit Structure

Introduction

Management of Material Resources

Definition of Materials Management

Scope of Materials Management

Goals and Objectives of Materials Management _
Importance of Materials Management to Business Management
Materials Management as Profit Centre

Functions of Materials Management

"Planning and Control” Function

Interdependencies between Materials Management and other Allied Functians

Integrated Materials Management Organisation

Summary

Keywords
° Review Questions

®  Further Readings

Learning Objectives

At the conclusion of this unit, you should be able to understand:
®  Goals and Objectives of Materials Management

®  Importance of Materials Management t; Business Management

®  Functions of Materials Management

®  Integrated Materials Management Organisation

Introduction

The inbound system in the logistics function has been traditionally named as Materials
Management. When viewed as a business function, it is the management of materials
and their flow to, within, and from the firm. The Association for Operations Management
(APICS) dictionary defines Materials Management as:

“The grouping of management functions supporting the complete cycle of material
flow, from the purchase and internal control of production materials to the planning
and control of work in process to the warehousing, shipping, and distribution of the
finished product.”

Management of Material Resources

Materials management is a specialised area of management which concerns itself with
the management of Material Resources. What we are attempting to do in managing
materials is to reduce and control the cost relating to this important resource, which
normally accounts for about 50 per cent on average, of the cost of production. In other
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Student Activity
Fill in the blanks:
1. Materials management is a specialised area of .........ccovvvierrnnens

“The Materials Management is a total concept involving .........c....... .

2
3. Areas of materials management can be described as .........ccoecveenene
4

Materials Management determines ...........ccccoeeveean

Summary

Materials management is a specialised area of management which concerns itself with
the management of Material Resources. The objectives of Materials Management is to
contribute to increased profitability by coordinated achievernent of least materials cost.
This is done through optimising capital investment, capacity and personnel, consistent
with the appropriate customer service level.”

Materials Management as a company’s supply system from the suppliers via all
the stages adding value to the materials, right on to the customers, covers a broad
spectrum of functions closely related to each other, regardless of whether or not they
have been organisationally united in an equally comprehensive Materials Management
organisation.

Keywords

Materials management: Materials management is a specialised area of management
which concerns itself with the management of Material Resources.

Materials Costs: These are those costs which arise for the procurement of raw materials,
indirect materials, fuels, semi-finished and finished products (goods), including delivery
costs.

Capital Costs: These cover primarily interest which accrues for the capital tied up in the
stocks of materials, semi-finished and finished products {good), including depreciation
for value adjustments which have to made.

Overhead Expenses: They cover the overhead expenses and / or cost centre expenses of all
the separate areas within Materials Management, including the sometimes considerable
costs of transport and packaging, electronic data processing and disposal.

Review Questions

1. Explain the meaning and objectives of Materials Management and also explain its
importance and functions.

. 2. Describe the “Integrated concept of Materials Management” and state how it is
important in managing a big manufacturing company.

3. What do you understand by “A System Approach” to materials management?
Give illustrative examples.

4. Write short notes: (a) Materials Management as a profit centre, (b) Scope of
Materials Management.

5.  State overall responsibility of Materials Department.

Further Readings

Adam & Ebert, Production and Operations Management - Concepts, Models and Behavior,
Prentice Hall of India, 1992.
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Bradley Gale, Managing Customer Value: Creating Quality and Service that Customers can
see, Free Press, NY, 1994.

Buffa and Sarin, Modern Production/Operations Management, John Wiley & Sons, 1994,

Clayton Christensen, “The [nnovator’s Dilemma: When New Technologies Cause Great Firms
to Fail”, HBS Press, 1997.

Chase, Jacobs, Aquilano, Operations Management for Competitive Advantage, Tata McGraw
Hill, Delhi, 2004.

Krajewski and Ritzman, Operations Management, Strategy and Analysis, Pearson
Education, 2002.

Melnyk, S. and D. Denzler, Operations Management: A Value Driven Approach, McGraw
Hill, 1996.

Vonderembse, Mark, White, Gregory, Operations Management, Concepts, Methods and
Strategies, John Wiley & Sons, 2004.



























(b)

{c)

(d)

{(ix) Telephone and telegram expenses.

(x) Travelling expenses.

(xi) Entertainment and refreshment expenses,
{xii) Legal expenses in case of purchase disputes.

Ordering costs are usually expressed as cost per order which is obtained by
dividing the total of the costs mentioned above by the number of orders placed
during a given period. This works out to be roughly between ¥ 10 and ¥ 50 per
order depending upon the purchase procedure adopted by a company. Ordering
costs naturally depend upon the number of orders placed during a given time,
say, a year. More the number of orders to be placed, more will be the expenditure
on the above factors particularly salaries, stationery and travelling expenses. The
ordering cost may vary dependent upon the type of items: raw material, like steel
against production components like casting.

If the level of purchasing increases, the extra load will be tackled by paying
overtime to existing staff or by recruiting new personnel. This additional cost can
be viewed as the marginal cost of orders. The ordering cost in a typical Indian firm
is around ¥ 100 per order. Best experience shows that this cost varies considerably
depending upon the purchasing department.

Inventory Carvying Costs: Thus cost is measured as a percentage of the unjt cost
of the itern. This measure gives a basis for estimating what it actually costs a firm
to carry stock. This cost includes:

(i) Interest on capital;
(i} Insurance and Tax chargers;

(iti) Storage costs — any labour excluding handing or receipts of new orders-the
costs of provision of storage area and facilities like bins, ranks, etc.;

(iv} Allowance for deterioration or spoilage;
{v) Salaries of stores staff; and
(vi) Obsolescence.

The inventory carrying cost varies in a typical Indian industry is about 30 per cent.
A major portion of this is accounted for by the interest on capital which depends
on the fiscal policies of the government. A few firms differentiate the costs as
fixed and variable, In the analysis of and used of mathematical formula, only the
variable cost of ordering should be considered as the fixed costs will be constant
irrespective of the number of orders placed or the inventory carried.

Understocking Cost: This cost is the cost incurred when an item is out of stock. It
indicates the cost of lost production during the period of stockout and the extra
cost per unit which might have to be paid for an emergency purchase.

Overstocking Cost: This costis the inventory carrying cost (which is caiculated per
year) for a specific period of time. The time varies in different contexts-it could be
the lead time of procurement or the entire life time of a machine, In the case of one
time purchases, overstocking cost would be: Purchase price - Scrap price.

Example 1

(a)

(b)

How will you calculate ordering cost and inventory carrying costs. What is their
significance?

Following details are known of a company:

Purchase Department Expenses : T 2,00,000
Stores Personne] Expenses : T 2,060,000
Obsolescence : T 60,000

Inventory Control
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U = T150/-
1 = 20%

2
EOQ J._XGOOOX 150

&0 « 0.2

= 387.29
= 388
60040

m = 1546 =16

No. of orders

As we have seen while we buy at quantities of 1200 units more than EOQ quantity, i.e.,

units we have following situation.

(a) No. of orders are less, ordering costs are less.

(b) Average Inventory is more, so inventory carrying costs are more.

{c} Saving in special discounts.

Saving in ordering cost + Saving in discount — Loss in inventory
Carrying cost

(a) Saving in ordering costs equation

_ | 6000 6000
N [ 388 1200] % 150
={15.46 — 5) » 150
= 1569
(b) Saving in discount
6000 x 60 x 1
=00 - 3600
() Loss in inventory carrying costs
1200 388 20
|- e
B 20
= (600 - 194) x 60 = 100
= 4872

le.
saving in order cost + saving discount — Loss in LC.C.
1569 + 3600 - 4872

Since we are gaining ¥ 297 it is better to take discounts and buy in quantities of 1200

units instead of 388 units.

Example 3

A worked example is given below to illustrate the technique:

The following information is available about ABC Company which manufactures

Electric Fans.

fnventory Control
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The company has an average total inventory of T 100 lakh and places 4000 orders every

year.

Purchase Department Expenses

Stores Warehouse Personnel Salary

Obsolescence, Spoilage, etc.

Floor Space Charge Related to

Stores Activities (Warehousing)

Cost of Collecting Material
Cost of Receiving Material
Cost of Inspection

Cost of Material Handling for
Warehousing Activities

Cost of Bill Payment

Interest

Insurance Charges

T 2,00,000
2,00,000

4 60,000

4 1,40,000

T 40,000

T 135,000

T 50,000

4 150,000

4 75,000

4 12.5%

T 2%

The company wants to buy a certain component, whose price is: ¥ 12 each and the
annual requirement is 17280 Nos. Calculate cost of placing an order, cost of carrying

inventary as a per cent of inventory and EOQ.

Solution

Procurement

Purchase Department Expenses

Cost of Collecting Material
Cost of Receiving Material
Cost of Inspection

Cost of Bill Payment

No. of Order placed
Purchasing Cost per Order

Inventory Carrying Cost
Stores/WH Personnel Salary
Obsalescence Spoilage etc.
Floor Space Charges
Materials Handling

Interest Charges @ 12.5%
for average inventory of
€100 lakhs.

Insurance Charges @ 16% of

Average inventory.

¥ 2,00,000
2 2,00,000
¥ 40,000
235,000

¥ 50,000
275,000

2 4,00,000
4,000
100 (i.e)

¥ 4,00,000

4,000

T2,00,000
T 60,000
¥1,40,000
T1,50,000

12,50,000

32,600,000

¥ 20,00,000





















is highest; i.e. high-value, high-usage items are tracked carefully and continuously,
while the level of rontrol for other itemns tapers off. Other similar types of classifications
are the XYZ Classification, VED Classification, and the HML classification of inventory.
All these techniques are used to focus management attention in deciding on the degree
of control necessary for different items in the inventory.

Keywords

Economic Order Quantity (EOQ) Models; The basic approach to determining fixed
order sizes—are the Economic Order Quantity (EQQ) models. The basic EQOQ mode] is
concerned primarily with the cost of ordering and the cost of holding inventory.

Fixed Order Quantity Systems: These are multiple period inventory models that are
“event triggered”, at an identified level of the stock the fixed-order quantity model
initiates an order.

Fixed Time Quantity Systems: These systems are “time triggered”, at an identified fixed
tirne the fixed-tirne quantity model initiates an order to replenish the stock.

Price-Break Models: When item cost varies with volume ordered, the resultis a modified
simple lot size situation called the quantity volumne case or price break model.

Re-order Level: The inventory level at which the order is released is known as the
reorder level.

Review Questions

Define the term Inventory and state its characteristics.

State the types and functions of inventories.

State the difference between Inventory and Stores.

Explain the advantages and disadvantages of Large Inventories.

Define the term Inventory Control and state its scope, objectives and importance.
Explain the essentials of Inventory Control.

N e w e e

State the factors affecting Inventory Control and also explain the limitations of
Inventory Control.

8.  Write short notes on;

(@) Ordering cost (b} Inventory carrying cost

{¢} Under-stocking cost {(d) Over-stocking cost

(e) Safety stock (f) Factors governing the Safety Stock
Level.

9. What are the factors that influence the extent of stock-holding?

Further Readings

Adam & Ebert, Production and Operations Management — Concepls, Models and Behauvior,
Prentice Hall of India, 1992,

Bradley Gale, Managing Customer Value: Creating Quality and Service that Customers can
see, Free Press, NY, 1994.

Buffa and Sarin, Modern Production/Operations Management, John Wiley & Sons, 1994.
Clayton Christensen, "The | nnovator’s Dilenima: When New Technofogies Cause Great Firms
to Fail”, HBS Press, 1997.

Chase, Jacobs, Aquilanc, Operations Management for Competitive Advantage, Tata McGraw
Hill, Delhi, 2004,
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