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SECOND SEMESTER 2012- 2013

IV Year Mechanical ME C443 Quality control, Assurance & Reliability
Comprehensive Examination Date: 4.6.13
Weightage: 40% Marks: 80 Time: 180 min.

Answer all Questions
Use of statistical tables are permitted
Assume suitable data, if required.

1. Yash works at a computer store. He also recorded the number of sales he made each
month. In the past 12 months, he soid the following numbers of computers:

51,17, 25, 39,7, 49,62, 41, 20, 6, 43, 13.
Construct a box plot using the data and write your inference (8]

2. Check the normal data in question no. 1 for normal distribution using probability plot.
8]
3. The following data represents the number of defectives, the sample size for an IC

manufacturing unit,

Sample | Defectives Sample Size
1 12 500
2 7 300
3 10 500
4 11 200
5 22 600
6 13 550
7 10 400
8 52 1000
9 9 500
10 8 | 450

Construct a suitable chart for the above case, and comment on the chart.
[8]
4. Consider a single sampling plan with lot size N= 2,000 and sample size n = 120 & ¢=3. We
assume that defective batteries found during inspection are replaced by good ones. Construct

AOQ chartfor the data and determine ACQL. i8]
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5. The products from a soft drink bottling unit are inspected using a sampling plan where the
sample size is 150 from a lot of size 1800. Under the sampling plan, a lot is accepted if the
number of defectives is less or equal to 5. Construct a chart for the total number of components

inspected for different proportion defectives. (8]

6. A manufacturing process produces a certain part with a mean diameter of 1.99 m and a
standard deviation of 0.03 m. The lower and upper engineering specification limits are 1.90 m
and 2.05 m. Determine (i} the process capabhility if the process is not centered and (ii} the
amount of rejection. [8]

7. Consider a process which is in-control with mean= 30 and standard deviation =1. Sample
size is 5. If the mean is shifted to 32, determine the type | &type Il errors.

[8]

8. The fire protection system fails due to the failure of either fire detection system or water
deluge system. Water deluge system failure is caused due to pump failure or nozzle blockage.
Simuitaneous failure of Smoke detector as well as heat detector may lead to fire detection
system failure. Construct the faulit tree for the problem and determine the minimum cut sets. The
probability of base event occurrence for all events for 1000h may be assumed as 0.02.
Determine the probability of top event. [8]

9. Using the data in Question 6, construct the reliability block diagram and determine the system
reliability. - 18]

10. The L8 orthogonal array based experimental results are given in the following table. The
results are related to number of defects/ cm® in chemical vapour deposition system. To improve
the performance of the system, determine the optimum levels of the parameters considered for
the study. Also, rank the parameters based on the significance. Hint: During optimization, you
have to consider the sign also.

. 1 2 3 4
Experiment | Temperature i Pressure [Settling | Cleaning | Defect
Time | Method {Density
A B C D diem2 |
1 s 1. i 1 10
Y4 1 2 R 2 I
3 1 3 3 3 33
4 2 1 2 3 17
5 2 2 3 1 173
6 2 3 1 2 1.700
7 3 1 3 2 170
8 3 2 1 3 1,700
8 3 3 2 1 3,100

(8]
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Step i
First, put the data inx ascending order. Then find the median,

6,7, 13, 17,20, 25, 39, 41,43, 49, 51, &2,

Median=(25+ 39} =2 =132

Step 2

There are six numbers below the median, namely: 6, 7, 13, 17, 26, 25
Q= the median of these six items = (13 + 1T} + 2 =13

Step 3 :

There are six numbers above the median, namely: 39, 41,4349, 51, 62,
Qs = the median of these six items = (43 + 49+ 2 =46

The five-number stnmary for Mike's sales is 6, 15, 32, 46, 62,
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Experiment| Temperature { Pressure |Settiing [ Cleaning | Defect | Measure
‘ Time | Method [Density
A B C | D |dlemZ {symbolldB
1 1 1 1 1 10 nt |-20
2 1 2 -2 2 3 nZz |-10
R 1 3 3 3 33 n3 i-30
4 2 i 2 3 17 nd |25
5 2 2 3 1 173 ns |45
® 7 3 K "2 11700 | né |65
7 3 1 3 2 170 n7 |[-45
8 3 2 1 3 1,700 ng (-65
9 3 3 2 1 3,100 ng -70
Level

1 2 3

A Temperature -20 45 -60

B Pressure «30 40 -55

C Settling Time -50 ~35 40

D Cleaning Method -45 -40 -40

L7




dijani

Dubai Campus
SECOND SEMESTER 2012- 2013

V Year Mechanical ME C443 Qualily conirof, Assurance & Reliability Test 2
Date: 28.4.13 Weightage: 20% Marks: 20 Time: 50 min.

1. A quality control manager at a manufacturing facility has taken 4 samples with 4
observations each of the diameter of a part. Check whether the data is randomly
distributed or not using a proper procedure. Use 90% confidence level for the case. Use
up and down slopes for comparison. [4]

Sarmpioy of Bart Diamstier in nchas
R
3.8 B2 £.1 £
58 6.4 5.8 58
6.0 54 5.0 524
6.1 54 5.8 &.1

2. Therequirements & importance S S - - -2 £ F
ratings of good remote control — P
{RC) are Easy to hold A (3), Easyto 2 3
find B{&), Buttons easy tosee C I 1 3 9
(2), Tactile sense to buttons D{4}, L £ - E{
Attractive E(5) & Multi function ; S 3 =

buttons F(1). The product features

their importance weigntages to meet the requirements are Dimensions of RC- H(4), Size
of buttons -1 (4), Colour of RC-l (3), Colour of buttons -K {3), No. of buttons -L (5) &
Press/return mechanism of buttons M- {4). The relationship weightage between the
requirements and features given in the table. Strong positive relation exists between
(H&I and H&L) and negative relation exists between (I&L and J&K). Enter the data in the
QFD chart and calculate the weighted score for each product feature and rank them. [4]

The possible failures in hotel service are analyzed and the resuits are shown befow. The
severity of A and B are high whereas C and D are very high. The frequency of failure
modes A & B are 1in 20 whereas the failure modes C & D occur 1 in 5000. Detection of
failure modes A & Cis high whereas B & D is remote, Construct the FMEA table for the
problem and write your inference. After taking corrective action, the frequency of failure
modes A& C are reduced by two levels and the detection of B & D is improved by two
levels. Construct the FMEA table for the problem and write your Inference.
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Register [ Cannot Complaints | Lack of No plan on
guest Register in language and | training
time (A) communicati | content
on skills
Provide | Lack of inconvenien | Cannot Providing
Guest barrier-free | ce and provide barrier-free
Services | facility (B) injury barrier-free facility
facility
Provide | Food goes Disease or Past shelf life | No control
Meals bad{C) injury of raw
material
Provide | Servicenot | lliness No 24 Hour 12 hour
Medical | intime (D)} | changesfor | service service
Service worse

4. The titanic disaster took place due to three main reasons: Inefficient passenger
evacuation, iceberg collision and collapsed structure. The passengers are not evacuated
properly due to anyone of the following reasons: Insufficient life boats, time constraint
and fack of emergency procedure. The ship collided with the iceberg due to poor
visibility or high speed. The visibility may be poor due to bad outlook and the absence of
binoculars. The ship structure would have coliapsed due to the inappropriate material or
manufacturing defect. The material selection would have gone wrong due to fack of
material testing and poor guality control. Construct fault tree for the case. Assuming the
probability of base events as 0.01 determine the probability of such top event. Using the
data, construct the reliability block diagram and determine the system reliability. [4+4].
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ME C443 Quality control, Assurance & Reliability
Weightage: 25%

Test 1
Time: 50 min.

1. The number of weekly customer complaints is monitored at a large hotel. 100 feedback
forms are issued weekly. Complaints from customers have been recorded over the past
twenty weeks. Determine the control limits and center line for the control chart. [5]

Week 1

4

7

8

10

111 12

13

14

15

16

17

18

19

20

Complaints | 3

3

1

1

31 4

2

1

1

1

3

2

2

3

2. Three bottling machines of a cool drinks company are being evaluated for their

capability:

Machine

Standard Deviation
.05

A
2

Mean

16.99
15.85
. 15.80
if specifications are set between 15.8 and 16.2 ounces, determine which of the machines
are capable of producing within specifications. Determine the %rejection for each
machine. Assume that the process is not centered. [5]

3. A production manager at Ulfra Clean Dishwashing Company is monitoring the quality of
the company's production process. There has been concern relative to the quality of the
operation to accurately fill the 16 ounces of dishwashing liquid. The company collected
the following sample data on the production process.

Determine the center line and control limits for the recommended charts. [5]

Sample

OO~ ® o p N -

10

4. (i) Compare the mileage of three cars

based on box plot characteristics. [3]

{ii} Differentiate

a. Internal failure cost &
External failure cost [1)
b. Design spread & process

Spread [1]

Cbservation

16.40
15.97
16.20
16.87
15.43
16.43
15.50
16.13
15.68
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Cs )

USL—p p-LSL

Cpk = min
~ 30
v_/
Machine Cpk ppm
A 1.267 63
B 0.5 45500
C 0.15 317311

Xbar and MR charts:

30

Ls)

Cs )
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Internal failure costs are incurred when products, components, materials, and service fail to meet quality
requirements prior to the transfer of ownership to the customer. Internal failure costs include scrap and

rework costs for the materials

External failure costs are incurred when the product does not perform satisfactorily after ownership is
transferred to the customer. Such costs include those due to customer complaints, which include the B‘j
costs of investigation and adjustments, and those associated with receipt, handing, repair, and

replacement of nenconforming products.

Design spread= USL-LSL

(t]

Process spread=UCL-LCL

Characteristics | USA France Japan

Median low medium High

Tail long short Long

Dispersion more less more

Symmetry | Right skewed symmetric Left skewed )
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IV Year Mechanical ME C443 Quality control, Assurance & Reliability . Quiz 2
Name: ID No. Oate: 18.5.13
Time: 20 min. Marks: 14 Weightage: 7%

1. Construct the OC curve for the following single sampﬁng plan: n=50 & c=2; Determine the
producer’s risk if the AQL = 2% and consumer’s risk if RQL = 10%. [6]

2. Determine the ASN value for the following plan for a proportion defective of 5% : n1=50; ¢1=2
and n2=100;c2=5. [4]

ng e a ]
3. Construct the chart required for th7gmpling plan with following data: a = 5% and p=15% for
AQL =3% & RQL = 20%. [4]
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ID No.:

IV Year Mechanical

Date: 24.2.13 Quiz 1

ME C443 Quality control assurance & reliability
{8 Marks)} s

Weightage: 8%

Time: 20 min.

Answer all the guestions

1. Construct the box plot for the following data related to price of various printers in dollars and
comment on the characteristics.

1 2

3 4| 5! 6| 7| 8

9

10

11

12

13 |:

14

15

16

17 | 18-

45105 |6

818976897295

128

118

182

‘52

68

120

108

89

48|99

2. Construct the stem. [eaf plot for the following data rzlated to tensile strength in MPa
refated to plastic components and comment on the results. Divide each stem in to

two parts for detailed understanding.
42, 54, 65, 47, 59, 40, 53, 66, 58, 47, 52

3. Number of defects for an automaobile component is recorded as below. Construct a pareto chart .
for the % contribution of each class of defects. :
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ME €443 Quality control assurance & reliability Quiz 1 Solution

02
77
234
89

gy Ch o A B

56

Pareto Calculation Metrics -

Cumulative Values

Values | Relative Values (%)) (%)

b’ 87 100 372.41

Stem ;i Leaf




