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A small manufacturing company produce a product (Part No A36) and Figures
Q1(i) and Q1(ii) show an indented explosion for A36 and a stock list of items.
Not all of the items in the stock list are used to make product A36. The
company has formulated a Master Production Schedule and this is shown in
Table Q1. Using all of the data provided, complete the following tasks:-

(i)  Sketch a product structure diagram for A36.
{2 marks)

(ii) Create a Material Requirements Plan for part Z49., Assume the
company works seven days per week.
(18 marks)

Use the blank MRP solution sheet provided to illustrate your answer.

Master Production Schedule
Part Order Date
Alb 5 10.3.93
A3b 15 12.3.93
A36 20 15.3.93
X16 25 1093
Table Q1

In recent years Optimised Production Technology (OPT) has caused
considerable interest in manufacturing companies.

(i)  Critically appraise the basis of OPT,
(10 marks)

(i)  With respect to the OPT philosophy discuss the terminology “balanced
plant”.
(4 marks)

(iii) Discuss the aspect of OPT which is fundamentally opposed to
Manufacturing Resource Planning (MRPIT) philosophy?

(6 marks)



(®)

(c)

(®)

Discrete event simulation is one form of model that can be used to
assess the performance of a manufacturing system. There are a variety
of other options which could be used for this purpose. Present the
forms of assessment that are available by showing a classification of
modelling techniques.

(8 marks)

Time series and histograms are two methods of graphically illustrating
the performance of a simulation model. Distinguish between these
forms of representing information and explain how each can be used in
a simulation model.

(8 marks)

Stochastic simulation models, such as the WITNESS factory model, use
random number streams to characterise the models behaviour. Explain,
therefore, how identical simulation models running on different

computers will give the same results.
(4 marks)

During the process of conducting a simulation study the activities of
verification and validation need to be carried out. Distinguish between
these two activities and position them in a flow diagram showing the

overall sequence of a simulation study.
(8 marks)

Consider the following statement:-

"Discrete Event Simulation packages, such as WITNESS, can be used
to predict the future for a manufacturing system.

Discuss in detail the accuracy of this statement.
(12 marks)



5. The Just-in-Time (JIT) technique of production management has been defined
as a “disciplined programme for comparing overall productivity and
efficiency, and for reducing waste, in a manufacturing system environment”.

Explain the philosophy of the Just-in-Time system and describe, in detail, how
it can be successfully applied in industry. Give examples with which you are
familiar and critically appraise the effectiveness of JIT, particularly for
western industrial society.

(b)

(c)

(20 marks)

Compare a Flexible Manufacturing System (FMS) with a
“conventional” manufacturing system particularly with regard to real
time materials handling and scheduling.

(4 marks)

Discuss briefly the economic justification of an FMS,
(4 marks)

Critically appraise the industrial implementation of an FMS, basing
your discussion on a case study with which you are familiar.

Emphasise the problems which occurred during this implementation
and the general benefits which arose from the introduction of the FMS
in this situation.

(12 marks)



Figure Q7 shows the profiles of a component which are to be finish-machined
using the DOGSNC machining simulation package, a suitable post-processor,
and a CNC Vertical Machining Centre. The profiles are labelled B-1-0 to
1-1-0 and any relevent dimensions are shown.

The program appended in Table Q7(i) is the start of the DOGSNC program
which, when post-processed, will provide the necessary tool movements to
manufacture the component.

&)

(i)

(iif)

(iv)

Describe in detail the instructions that the program signifies so far.
This can be done using the appended Table Q7(i) which should be
handed in with your Answer Book. Table Q7(ii) gives a full listing of
all the relevent DOGSNC commands.

(8 marks)

The program contains a mistake which you should locate and rectify.
The mistake is not in the syntax of the program, but is fundamental to
the machining of the profile geometry.

(2 marks)

Using Table Q7(i) again, complete the program to finish-machine the
rest of the component profiles efficiently.

Note that ‘area clearance’ of the top and bottom faces is not required
and that the holes (pattern [-1-0) do not need to be centre drilled.

(8 marks)
Calculate the required spindle speed and cutting feedrate for one of the
tools used in this program, using a surface cutting speed of 100 m/min.

(2 marks)



®)

()

Complex three-dimensional surfaces can be created by the use of a
surface modelling package and the data can then be transferred to a
suitable machining simulation package for tool path analysis to take
place.

Explain how a prototype of this type of component could then be
manufactured on a 3 axis CNC milling machine which only allows
machining to take place on two axes simultaneously.

(8 marks)

In the surface milling of curved surfaces a tool with a hemispherical tip,
known as a ball-ended cutter, is often used.

With the aid of diagrams, derive a formula which links the step-over
between cutter paths (L) to the cusp height (h), when machining with a
ball ended cutter of tip radius (R).

(8 marks)

Calculate the step-over which would be required between cutter paths
to give a maximum cusp height of 1 mm using a 15 mm diameter ball-
ended cutter on a plane horizontal surface.

(4 marks)
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