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~ In the production floor there are important quality practices that should be
planned and implemented to maintain and control quality. Write an account of
those practices, |

Standardization is an activity which could be used to run the quality control
process efficiently. Write an account on how this is done.

Explain the concepts and practices associated with “Control” and “Improvement”.
What are the differences between “Control” and “Improvement”.

In quality management, reliability is an important subject to be dealt with in a
systematic way. It has to be given serious consideration at the product design
stage. Explain a suitable methodology for incorporating reliability aspects right
from the design stage.

12 motors were tested for 500 hours, each under same operating conditions and 6
motors failed after following time periods.

1* motor failed after 120 hours
2™ motor failed after 150 hours
3" motor failed after 175 hours
4™ motor failed after 200 hours
5™ motor failed after 250 hours
6" motor failed after 400 hours

What is the failure rate of this type of motors ?
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+ %7+, which received worldwide acceptance. Provide suitable examples to support your

-

“Process Approach™ has become an important concept in quality management..

Write an account of the important elements of this approach.

“Process Approach” needs the application of quality tools and practices. Write an

account of some important quality tools and practices used for the process
approach.

Quality is a term which has been defined in many ways. Discuss two definitions

answWer.

Quality of a task or activity is defined in the same manner as quality of a product.
A task or-activity produces output which is received by an-internal customer:
Explain the concept of internal customer.

Variation is fact in industrial life. Variation in product quality is a major issue
taken up in quality improvement programmes. Explain how this variation occurs
and the benefits of minimizing it. ‘

A certain process produces metal sheets having a length normally distributed with
standard deviation 1.2 mm. Sheets less than 10 ¢m long are undesirable. However,
a temporary concession has been given to accept 0.5% non-conforming products.
Answer following questions.

(i) Under the above concession what should be the mean of the process.

(ii)  Sheets having lengths greater than 10.5cm are unacceptable and no
concession is allowed. Is this process capable of meeting the stipulated
requirement.

(iii)  If the process is to be improved so that no non-conforming products are
produced, what should be the minimum standard deviation?

A company manufacturing packets of spices for exports is considering variation
in net weight as an important characteristic to be controlled. Explain in a step-
wise manner how you would plan this assignment.

A company manufacturing washing power needs to control the weight of washing
powder in a packet.

The company has set up a specification of 202 + 2 g for this purpose. 20 samples
each having 5 packets were taken from the packing process at a constant interval
of time. Mean and Range for each sample were also found. Mean-Range control
charts for 20 points were plotted and the control limits were calculated using the
relevant statistical formulae. After drawing the control limits on the charts it was
found that all points were within control limits without any trends in both charts.
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Sum of sample means was 4,020 and sum of sample ranges was 20. The control
lines were extended for future production and seven more sets were taken. Sampi
mean values were 201.0, 201.2, 200.8, 200.5, 201.3, 200.7, 201.1and sample
range values were 1.8, 1.3, 0.8, 1.1, 0.5, 0.9, 1.5. Based on these results what are
your conclusions on th¢ Suitability of the control charts for future production.
What further steps wounlc you suggest to control the process?

Problem solving teamis are uSing basic quality tools to narrow down a problem
and to find the root causes. Describe a quality too! for cuch of those purposes.

A company producing coloured pencils for exports performs a final inspection
before pencils are packed into packs. Data collested for 10 days are recorded in
the following Table. Analyse the data and present your observations.

Data represents defestives numbers.

Day .
1 2 3 4 3 6 7 8 9 20
Defect \-\
Oft — centre 36 - 68 145 | 180 | 170 | 28 30 38 | 28
Point broken 160 7| 192 | 201 | 175 | 192 | 130 | 160 | 225 | 203 | 136
Shert length - 28 - - - 25 28 32 ~ 56
Roughness 62 26 43 48 58 36 57 83 69 | 46
Colour Variation 89 | 140 72 87 | 164 | 64 94 - 78 75 | 60
Wood Chipping - - 40 - 20 - 30. - 10 12
Stamp defect 20 10 32 32 - - - 12 12 21
8. - (a) “In a process there are two aspects that are important. The process has to be
statistically controlled and also it should conform to the specification.”
Explain the two aspects.
(2)] A fraction defective control chart has been set up at a particular stage 0f a process.
In setting up the control charts 50 items were inspected each time. The statistical
upper control limit is 0.062 and the central line is at 0.02. An inspettor took 50
items and found 4 items defective. In terms of statistical control, what is your
opinion about the process at this time.
(© In a textile factory, en inspection was carried out to find the number of defects per

meter of cloth. Number of a particular defect was observed with time and
recorded as follows 0 1,4,4,1,5,3,2,5, 4,2, 2,4,6,5, 6, 10, 7, 8, 9. What are
your observations regarding statistical control ? '



Coefficients forx - R charts

Sub group A Ds- Dy da
Size (n)
2 1.880 - 3.267 1.128
3 1.023 - 2.575 1.693
4 0.729 - 2.282 2.059
5 0.577 ° - 2115 2324
6 0.483 - 2.004 2.534
7 0.419 0.076 1.924 2.704
8 0.373 0.136 1.864 2.847
9 0.337 0.184 1.816 2.970
10 0.308 0.223 1.777 3.078
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Fractiona] parts of tho total area (1.000) under the nonmal curve e
tween the mean und a pvrpvndic.‘u]:\r ereeted at varions wumbers of
standard Jdevintions (K) from the mean. To Nustrate the use of the
. table, 39.065 pereent of the tutal arca under e curve will lie Tetween
" the mean and a pmpvudivu!nr crected at 2 distance of 1230 [tom the
miean.

Each figure in the body of the tuble is preceded by 2 deciimal point.

K 0.00 (X4 0:.02 0.03 0.04 0.05 0.06 0.07

008 0.00

0.0 QOp0D 00399 007U NEIY7 03585 oau4 2382 02790 G31R8 03046
. (3083 04350 (H776 03172 03567 GouG2?  N63A6. 06748 07142 07535
07926  (R317 05700 auns (0483 049571 112537 10642 11026 11404
11701 12172 12352 y2030 13307 13633 14055 1443l 14804 15173

15554 15410 1GE70 16630 17003 17364 17724 J K182 14839 16793

0.i

0.2

0.3

0.4

.5 19146 19497 19847 ap104 20540 20834 212206 21560 aynpd 22240
0.6 99375 22007 23237 2365 23501 24215 24537 24837 25175 25490
0.7 25604 26115 26424 G730 27035 27387 27G37 27933 25230 28524
0.8 284w 26103 ogyse 20673 28935 0234 iy 30785 31057 33
0.9 31594 31859 32121 4o3g1 32039 328W4 44147 33308 33646 32891
1.0
1.1
1.2
1
1
1
1

34134 34475 34614 34850  3atE3 35313 35543 35769 33903 36214
46433 36650 30564 47076 47286 37493 47605 47900 35200 A5244
38407  3NGHG 3887 SH0Rs 39251 33 Q617 3UTUC 9T 403147
40320 40400 40638 10674 30088 41149 41308 41466 41062 41774
41924 42073 42220 40364 42507 42647 127R6 42922 430530 47189

3

4

5 43310 43448 43574 49600 43822 4403 41062 44179 44245 44408
6 44520 44030 44738 44545 44450 45053 45154 40254 43352 45449
7 45543 43687 45728 45818 45907 45004 4GDS0  4G1G4 46240 46327
.8 46407 40485 46562 46638 4¢712 46784 40830 4GU26 40995 47062
g 47128 47193 47257 47320 47381 47441 47500 47338 47015 47670
1]

1

2

3

4

47725 477718 4783 47BY2 47432 47482 45030 48077 48124 48169
4R214  4K257 48300 4R341 485382 4R422 45401 A4R300 48337 48574
48610 45G45 4BG79 45713 45745 4RTTH 48600 48540 48870 48899
48028 4BUSG 48083 40010 49036 49061 49086 49111 49134 49158
40180 44202 49224 14245 49306 492R0 40303 44324 49343 44361

49379 4306 49413 49440 494406 41401 40477 40402 40500 40520
49334 49347 44560 40574 49a8H 49008 queng 49621 44032 49643
49653 44664 4U674 40683 44GU3  4uTI2 40711 4u720  4UTIR 40736
44744 49752 449760 40767 44774 44761 44786 40783 48501 44807

2.5

2.6

2.7

2.8

.9 40813 49819 auprs  Auus) 44536 449841  4u848 49831 49536 49R0Y
¢

1

2

3

209565 498068 40874 478 49582 49880 49480 408493 498490 40900
40903 40006 4410 49913 49915 4ng18 4092t 44924 44926 40029
49831 49034 48930 49938 49940 489042 4444 49046 40948 49930
49052 49953 49433 49957 44938 40060 4uaG1 49902 40064 49465

2
3.
3.
3
3

PR

e it R o e et

* This table has been adapled, by permission, from F. C. Kent, Elements of Stalcslics,
MeGraw-Hill Busk Company, NKew York, 1924,



