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Question 1
The six sigma concept developed by Motorola has won may converts due to its success as a driver of cultural change in companies. The DMAIC cycle lies behind six sigma; critically evaluate the six sigma approach describing the methodologies employed in the DMAIC cycle.  Discuss the advantages and disadvantages of the six sigma philosophy.
Total for question 1, 25 marks
Question 2
a. Describe the types of quality failure costs; categorising the costs into “internal” and “external”. (10 marks)
b. Describe in detail the terms “Total Quality Management”, “Quality Assurance”, “Quality Control”, “Quality of Conformance” and “Inspection” (15 marks)
Total for question 2, 25 marks
Question 3
a) Taguchi identified five quality characteristics, discuss and give examples of the five quality characteristics. (5 Marks)
b) The “Taguchi Philosophy” uses the term “loss”, explain the meaning of the term.  How does this compare with the traditional concept of loss? Use appropriate examples to illustrate your discussion. (8 Marks)
c) The data below shows the dc voltage output from a control unit. The required nominal output voltage is 10.0 volts.  If the voltage deviates by more than 3 volts from the nominal value a repair will be required at a cost of £80.
Using the formula sheet provided (Appendix 1), determine the average quality loss in £ associated with this design of control unit.
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(12 Marks)
Total for question 3, 25 marks
Question 4
a. Failure mode and effects analysis (FMEA) is a widely used analytical technique in manufacturing. Give an overview of FMEA and when to use this technique.  (13 marks)
b. Give an example of the procedure used to carry out FMEA.  (12 Marks)

Total for question 4, 25 marks


Appendix 1 Formula Sheet and table of constants











L = K(y-m)2
L = K [S2 + ( - m)2
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Table of Control Chart Constants

X-bar Chart for sigma R Chart Constants S Chart Constants
Constants estimate
Sample
oo A As dy Ds D, B; B,
1.880 2.659 1.128 0 3.267 0 3.267
1.023 1.954 1.693 0 2.574 0 2.568
0.729 1.628 2.059 0 2.282 0 2.266
0.577 1.427 2.326 0 2.114 0 2.089

0.419 1.182 2.704 0.076 1.924 0.118 1.882
0.373 1.099 2.847 0.136 1.864 0.185 1.815
0.337 1.032 2.970 0.184 1.816 0.239 1.761

3
4
5
6 0.483 1.287 2.534 0 2.004 0.030 1.970
7
8
9

10 0.308 0.975 3.078 0.223 1.777 0.284 1.716
11 0.285 0.927 3.173 0.256 1.744 0.321 1.679
12 0.266 0.886 3.258 0.283 1.717 0.354 1.646
13 0.249 0.850 3.336 0.307 1.693 0.382 1.618
14 0.235 0.817 3.407 0.328 1.672 0.406 1.594
15 0.223 0.789 3.472 0.347 1.653 0.428 1.572
16 0.212 0.763 3.532 0.363 1.637 0.448 1.552
17 0.203 0.739 3.588 0.378 1.622 0.466 1.534 m
18 0.194 0.718 3.640 0.391 1.608 0.482 1.518
19 0.187 0.698 3.689 0.403 1.597 0.497 1.503
20 0.180 0.680 3.735 0.415 1.585 0.510 1.490
21 0.173 0.663 3.778 0.425 1.575 0.523 1.477
22 0.167 0.647 3.819 0.434 1.566 0.534 1.466
23 0.162 0.633 3.858 0.443 1.557 0.545 1.455
24 0.157 0.619 3.895 0.451 1.548 0.555 1.445

25 0.153 0. 0.565 1.435
Control chart constants for X-| MR (Moving Range) Charts.
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