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Question Paper Code : C 1361

BE/B.Tech. DEGREE EXAMINATION, APRIL/MAY 2010.
Sixth Somenter
Mechanienl Engineering
ME 1006 — QUALITY CONTROL AND RELIABILITY ENGINEERING
(Common to B.E. Production Enginsering and B.E. Automobile Enginceriag)
(Common to B.E, (Part-Time) Fifth Sommestor Regulation 2005)
(Regulation 200)
“Timo : Throo hours Maximum : 100 marks
Statistical and sampling inspection tablos are permitied.

Answor ALL quostions.

PART A— (10 % 2 = 20 marks)
L. Whatis meant by Quality Assurance?

2. State the actions Lo be taken whon the process spread is more than the
difference between the upper and lower specifications

Why 30 limits are generally chosen in control charts?

State the advantages and limitations of np-chast.

(a) What is the effect of accoptanco number on the shape of OC curve?
() Sketch the idle OC curve.

What is AOQL?

Distinguish MTBF and MTTF.

‘What is meant by availability?

Is clement redundancy superior than unit redundancy? Why?

10 Define hazard rate.
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PART B — (5 x 16

0 marks)

() What are the difforent patterns of out of contral in case of X and R
charte? State posaible causes for their occurrence. ®

(i) Automatic machinery ia usod to fill and seal 10em? cans of a certain
liquid product. The procosn standard deviation is 020 con®. To
ensure that every can meota or exceeds thin 10 cm® minimun, the
company has set a target valuo for the process of 11 cm.

(1) At this process average of 11 em. what percent of cans will
have less than 10.5 cm of product? Assume that contained
weights are normally distributed.

(2) 16 the quality control section samples these cans in samples of
4, what wil 3 control limits be for the X chari?

(3)  Assuming that 430 natural tolerance Jimits on the proccas.
cover virtually all the filled cans, what is the minimum valuc
%o which the process average may be lowered to ensure
that virtually o cans are filled with less than a minimum of
10 em? 10)

or

The following data are obtained over a 10 day poriod lo initiate
X and R chart, Control charts for & quality characteristic of a certain
product that had required a substantial amount of rework. All the figures
applicd to  product made on o single machine by n single operation. The
aubgroup size is 5. Two subgroups were taken per day

SubgroupNo. X B
Average Range
1 176 028
2 1766 008
3 84 022
4 1766 012
5 o 007
6 194 008
7 1786 015
i 1788 006
o ez 007
10 1195 012
1 1798 009
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SubgroupNo. ¥ R

Average Range
12 1764 008
1 w84 007
1 w82 001
15 1806 0.6
16 1796 010
" 1718 009
18 1784 007
19 1816 010
20 1806 006

Determine the trial control limits for X and R charts.

Plot the X and R charts and offor your comment on the
process.

(iii) Assuming tho assignablo causes for the subgroups fulling

outside the control limits, determine the roviaed control
limite.

(i) The specified requirements for the quality character are given

as17111. If it falls bolow 160 it will be scrapped. If above
USL of 182 it may bo reworked. Because scrapping an article
is much more costly than tho rowark, it is desired to hold the
scrap to a low figure, without causing the excessive rework
The process average’can bo shifted by a relatively simple
adjustment. What would you suggest as the aimed value for
the process contoring in the immodiate future? Why?  (16)

The following data refer to production and rojectiona for 10
consecutive days.

Day Number Inspected Number of Rejecte

1 400 2
2 400 5
3 400 1
1 00 1
5 00

6 00

7 00 1
8 00 8
9 00

10 400 o
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Plot the control chart, suppose the reasons for out of control point
on 7% day in found and its offoct on future production is eliminated,
What control limits will you adopt for future production?

10y

In pechart, if the subgroup size is variable, indicate situations when

individual control limits have to be calculated. ©
or

‘What aro the applications of C-chart? ®

Distinguish between u-chart and e-chart. @

The following tablo gives the results of tho inspection of 100 m
piccos of terryeot cloth
Piece No.  No. of Dofocts

1 3
2 3
3 6
1 3
5 o
6 1
7 3
8 5
9 7
10 8
1n 4
12 10
13 5
1 5
15 5
16 4
1 s
1 2
19 1
20 1

Find C compute control limits and plot a control chart for C. What

valus of C' would you suggest for tho following poriod? a0

4 c1set




[image: image5.jpg]1.

14,

)

[

@

W

i)

@

)

@
i)

i)

Draw the OC and A0Q curves for the following singlo sampling
plan. N = 5000, n = 160, = 2 and identify AOQL az)

Explain the characteristics of OC curve. @

or
Lot sizo N i 3000 in a cortain AOQL inspoction procedure. Tho
desized AOQL of 2% can be obtained by any one of the three single
sampling plans. They are
Plan Sample size'n’ Acceptance No

1 6 2
n 1 1
m 1. 0

I & large number of lots of 0.3% defoctives are submitted for
inspection, which plan will minimize the average number of picces
inspected per Lot? ®

Explain the following terms
) Producers risk

@ Consumer’s Risk

® am

@ asn. ®

Draw the bath tub curve and indicate various failure rate zoncs. (4)

A system has 4 identien) components connected in parallel and
shows a system reliability of 0.9. How many more components
should be added in parallel o get a systom reliability of 0997 (8)

A certain type of mechanical equipment has a failure rate of 0.0002
‘por hour. What is the reliability for  period of serics of

(1) 8000 hours
@ 3000 hours. @

or
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Determine the reliability of the following system ®
075
08
075

08

09

08

The automatic focus unit of a television camera has 10 components
e orios. Fach componont has an exponential time to feiluxe
Matribation with a constant failure rata of 0.05 por 4000b. What io
e reliabilty of each companent: fter 2000h of operation? Find the
veliaility of automatic focus unit for 2000h of operation. What ia ite

MTTF? ©
Briefly explain Maintainability. @
What are the reliability improvement techniques? Briefly discuss
thom. ®
Explain briefly :

(1) Pareto analysis

(@) Design for reliability. ®

or

Discuss the techniques that are used to optimize the reliability of
the product. ®

‘Wite short notes on
(1) Productlife cycle
() Product analysis. ®
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