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THE UNIVERSITY OF ADELAIDE
DEPARTMENT OF MECHANICAL ENGINEERING
EXAMINATION FOR THE DEGREE OF B.E.
DESIGN FOR MANUFACTURE [2046]
November 1999
Time:  TWO (2) HOURS

[Candidates are allowed ten minutes before the examination begins to read the paper]

[Answer all FOUR questions]

[Marks for parts of questions are indicated. Total marks are out of 100]
[The use of notes and textbooks is permitted]
[All separate pieces of work must bear the candidate’s name and must be placed inside the
examination book provided]

1.1 Why should persons in manufacturing care about the way design engineers perform
the design activities? .

[6 Marks]
1.2 The figure below shows design features to be avoided. Briefly give your reasons for
each design fault stating any assumptions made.

[8 Marks]
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13 Explain to a layperson ("person-in-the-street") the concept of rapid prototyping and

its application to the design manufacture process. Discuss the relative merits of the
various types of rapid prototyping facilities currently available and recent alternatives to
rapid prototyping.

[11 Marks]

Please see next page.
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21 Discuss your experience in utilising the worldwideweb in collating product design

and manufacturing data relevant to a product currently on the market. You may wish to
consider the following aspects:

1. ease of navigation of the web pages,
customer/supplier interface,

website flexibility,

getting more out of the web,

advantages/disadvantages of the web with respect to traditional data collation
methods.

o kv

[10 Marks]
2.2 Describe the use of the Boothroyd and Dewhurst tables to assess the type of
assembly method adopted for economic application given:
1. company investment level and,
2. product details such as:
production voiume, parts in assembly, anticipated design and style changes.
What are the recommended operating conditions for manual assembly and special-
purpose/dedicated assembly configurations?
State the benefits to be gained by designers using the assembly product design
evaluation tool as proposed by Boothroyd and Dewhurst? List any side benefits?
[15 Marks]

3.1  Explain what is meant by the term Process Capability and what steps have to be
undertaken to perform a process capability study.
[8 Marks}
3.2 A decision needs to be made regarding the purchase of new casting equipment. To
aid this process, a capability study is performed to assess the performance of the current
equipment. An important part that will consume much of the run time of the equipment is to
be used for the study. A critical dimension of the part 3.00 +/- 0.025cm has been selected
as the measure and 32 samples of 5 have been collected at regular intervals over two
continuous shifts. Use this data to perform a capability study and discuss the results
obtained to determine if new equipment should be purchased? Make sure that all charts
that are constructed define your answer and conform to current industrial practice.
[17 Marks]

Please see next page.
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Data:
Sample Sample Average | Range Sample Sample Average | Range
1 2.991 0.038 17 3.005 0.039
2 3.004 0.027 18 3.008 0.054
3 2.997 0.049 19 3.0011 0.009
4 3.004 0.033 20 3.000 0.062
5 2.999 0.043 21 2.993 0.034
6 3.000 0.070 22 2.982 0.012
7 2.988 0.044 23 2.990 0.028
8 2.986 0.050 24 3.003 0.091
9 2.991 0.064 25 3.007 0.049
10 2.994 0.048 26 2.998 0.052
11 3.017 0.070 27 3.012 0.077
12 2.987 0.051 28 2.996 0.040
13 3.013 0.060 29 2.997 0.018
14 2.993 0.019 30 3.004 0.020
15 3.009 0.044 31 2.987 0.063
16 2.990 0.043 32 3.002 0.028

4. A two level full factorial design has been performed to study the amount of splay on an
injection moulded part due to the effect of temperature (X1), pressure (X2) and cycle tme
(X3). For each of the eight unique trials, 30 parts were made and those free from splay
recorded as shown in the data below.

- (i). Formulate a mathematical model to represent the process using only the significant
results. '

[12 Marks}
(i). From the mathematical model, determine the expected number of good products if the
settings are: temperature 45, pressure 70 and cycle time 10 units.

[6 Marks]
(iii). What are your recommendations for achieving a 100% successful product.
[7 Marks]

Variable Low Level High Level
Temperature (X1) 40 70
Pressure (X2) 50 70
Cycle Time (X3) 5 10
Test (X1) (X2) (X3) Yield
1 40 50 5 12
2 70 50 5 15
3 40 70 5 24
4 70 70 5 17
5 40 50 10 24
6 70 50 10 16
7 40 70 10 24
8 70 70 10 28

Please see next page.
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