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1. With the aid of labelled sketches describe the operating principle and comment on the general application of any THREE of the following manufacturing processes used for marking plastic components:

(a) Dip moulding process.

(b) Injection moulding process.

(c) Rotational moulding process.


(d)
Blown film extrusion process.
(20)

2.
(a)
Name TWO manufacturing processes used for the continuous production of items made from glass.
(1)


(b)
Name TWO manufacturing processes used for the small batch production of items made from glass.
(1)


(c)
Briefly define the following terms used in glass manufacture:



(i)
frit

(ii)
cullet
(2)


(d)
Identify the salient properties of glass to be considered when selecting suitable materials.
(16)

3.
With the aid of labelled sketches describe the operating principle and comment on the general application of any THREE of the following metal casting processes:

(a) Green sand casting process.

(b) Shell casting process.

(c) Disamatic casting process.


(d)
Lost wax investment casting process.
(20)

4. An oil box used in the assembly of a vacuum pump, is currently made as an aluminium alloy gravity diecasting.

A cost reduction study has concluded that it would be cheaper to make this oil box as an aluminium alloy pressure diecasting.

Given the details shown in Table Q4, determine the following:

(ALL CALCULATIONS AND UNITS MUST BE SHOWN AND EXPLAINED)


(a)
The unit manufacturing cost of the oil box resulting from BOTH casting methods under consideration.
(6)


(b)
The break even quantity for the two casting methods under consideration by using algebra.
(4)


(c)
The total manufacturing cost at the break even quantity.
(2)


(d)
The casting method giving the lowest cost option, if the estimated annual quantity is 18,000 oil boxes per annum.
(1)


(e)
Sketch and fully label a break even graph for the two casting methods under consideration.
(7)

SEE NEXT PAGE FOR TABLE Q4

	Common data applicable to both casting methods:


Direct labour rate
=
£4.00 per hour


Estimated annual quantity
=
18,000 units per year

Oil box produced as a gravity diecasting:


Raw material cost/tonne
=
£1,000.00 per tonne


Unit casting weight
=
10.8 kg per unit


Unit production time
=
0.3 hours per unit

Oil box produced as a pressure diecasting:


Raw material cost/tonne
=
£1,200.00 per tonne


Unit casting weight
=
6.5 kg per unit


Unit production time
=
0.05 hours per unit


Capital investment cost
=
£50,000.00 one-off


Table Q4

5.
A circular form tool is required to machine the external profile of the workpiece shown in Figure Q5.  The proposed form tool is to be made from a 60 mm diameter blank and is required to have a positive top rake angle of 8 degrees and a front clearance angle of 


5 degrees.

Given the workpiece shown in Figure Q5, determine the following:


(ALL CALCULATIONS AND UNITS MUST BE SHOWN AND EXPLAINED)


(a)
Draw a diagram of the workpiece and circular form tool and indicate how trigonometry can be used to calculate the form tool geometry.
(5)


(b)
The setting of the centre of the circular form tool relative to the centre of the workpiece.
(1)


(c)
The largest depth of form to be ground on the circular form tool.
(7)

(d) The included angle to be ground on the circular form tool to produce the 



90 degree included angle on the workpiece.
(2)

(e) Produce a labelled sketch of this circular form tool to identify its salient features, and show how this form tool is to be held during use.
(5)


State any assumptions that you need to make.
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Figure Q5
6.
Identify and explain the advantages and limitations of broaching.
(20)

7.
(a)
Explain the difference between burrs and flash produced on some mechanical components during manufacture.
(2)


(b)
Explain what could happen if burrs and flash are not removed from mechanical components during manufacture.
(8)


(c)
Identify the main factors to be considered when undertaking a review of existing manual deburring operations.
(10)

8.
(a)
Briefly define the term laminate.
(1)


(b)
For the packaging of dried soups, name the types of packaging materials used and the reasons for their selection.
(6)


(c)
Name the two main types of surface coating applied to mild steel during the manufacture of food cans.
(1)


(d)
With the aid of labelled sketches describe the manufacturing operations involved for any TWO of the three main methods of making food cans.
(12)
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