@

ENGINEERING MATHEMATICS

UNIT-5 : Statistical Techniques — Il

(Testing a Hypothesis and|Statistical Quality Control)

Today’s Target

» Control Charts for Attributes (p — chart, np — chart and C — chart)

» PYQ
» DPP

Lec-09

@



@ Types of control charts @

«mueumn T here are many types of control charts. Most commonly used control charts are

(i) Control Charts for variables
They are used to measure quality characteristics

L- &

(1) Control chart for sample mean (X — chart)

(2) Control chart for sample range (X — chart)

(ii) Control Charts for attributes
They are used to maintain and achieve an acceptable quality level

(1) Control chart for fraction defective (p — chart)

(2) Control chart for number of defective (np — chart) L - ﬁ

(3) Control chart for number of defects (¢ — chart)




@ Control Charts for attributes
wmwasn (1) Control charts for Fraction Defective (P — chart)
Fraction Defective (p)

__ Number of Defective item in a sample (d)
o Sample Size (n)

Z

= R~¥

p_—_

d=np
Total number of defective in all samples = Yd = Y'np %

Total number of items in all samples =¥n =N %

—

Mean Fraction Defective (p)
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Total number of defective in all samples _ ynp __ 2 0‘
Total number of items in all samples ~ ¥n ‘\\
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@}‘ Control limit on P — Chart are based on Binomial Distribution

By Binomial Distribution

e JP(I-P) \\//

P n

3 o control limits for P — chart

(i) CL,=P
(1) UCL, =p + 30p
(1i1) LCLy, = p — 30p

Note : If LCL is negative then it is considered as Z¢ro
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g}l Q.1 Following is the data of defective of 10 samples of size 100 each. (AKTU — 2021 22) @}l

Sample No. | 2 3 4 5 6 7 8 9 |10

S ——
Number of defective(d ) 15 | 11 9 6 5 4 3 2 7 |

construct p — chart and state whether the process is in statistical control

(A\\/emg SOmPlc NO d p = “%—o
I 15 O.1 5
K:\O 2 | 0.\
2 9 0.09
N =100 y 6 0.04
— 5 5 0-05
Zd =65 ( Uy 0.0Y
N = \oXI00=1000 T R 0.03
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@}l (ii) Control chart for number of defectives (np — chart)

SaTIWAY CLASIIY . ) . \
Fraction Defective (p)

__ Number of Defective item in a sample (d)
Sample Size (n)

Total number of defective in all samples = Y.d = ) np &

Total number of items in all samples =Yn =N %

Mean Fraction Defective (p)

@

Total number of defective in all samples _ ynp — id
n

p= == N

Total number of items in all samples

N\




Control limits on np — Chart are based on Binomial Distribution

By binomial distribution

., __ |itPQ1-P)
Onp = NOp = -

owp = PA-P) |

3 o control limits for np — chart

(1) CLyp =np
(i1) UCLypp = np + 30y,
(1i1) LCLyp = np — 30y,

Note : If LCL is negative then it is considered as Z¢1 o
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gy Q.2 Distinguish between the np — chart and p — chart. Following is the data of defectives -
= of 10 samples of size 100 each. Construct np — chart and give your comments. “g'}i.
Sample no. | T | 2 314 (5|6 ||7]|8|9]10
yfﬁaofdifectives: 6 | 9 (12| 5 |12 | 8 | 8 |16 |13 | 7 (AKTU — 2020 21)
(wven P =0 096 3v_ (onkol hwmts
K=10 ey— (L = NP =100 K001
WRP =N P(l'P) L F 6
N=100 | i > CL= 9.6
_ Whp = 3 100%0-094 (1= 0096
54 =96 np _
N=1600 = % B33 = .6+ .83 %
T =34 P ° UL =1%.43 %
? ’ L (L= 0 Mgp =B
Y (L = 0.36
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@ (itt) Control chart for number of defects (C — chart)

C — Chart is used when number of defects per unit are counted

Number of defects per unit = C

Mean of C

=

= Number of defective in all samples ___ 2 C,_ \\//

Total number of samples K

Control limit on C — Chart are based on poisson Distribution

Standard deviation

6. = ¢

~

3 o control limits for C — chart

(i) CL=C

(ii) UCL. = C + 30,
(iii) LCL, = C — 3a,

Note : If LCL is negative then it is considered as “¢ro
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/\? (0.3 The number of defects observed in 10 samples of sheet of equal dimension are given

.gﬁ... below B
Sample No. | 2 3 4 5 6 7 8 9 |10
Number of defects 5 3 5 4 2 3 6 7 4

Draw a control chart for the number of defects and check whether the process is under

control or not
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Topic : Control Charts for Attributes (p — chart, np — chart and C — chart)

(.1 Ina factory producing spark plug, the number of defectives found in inspection of 20 lots of 100
each is given below.

LotNo. |1 |2 |3|4|5|6|7|8|9(10{11|12(13|14(15|16|17(18|19|20

%

No.of 5110(12|8 |6 (4|6 |3 |3(5|/4|7|8|3[3/4(5(8|610
defectives

Construct p — chart and satte whether the process is in statistical control. (AKTU — 2011)

(). 2 Discuss how control charts can be used in quality control of industrial products. The averge percentage of
defectives in 27 samples of size 1500 each was found to be 13.7%. construct P — chart for this situation.
Explain how the control chart can be used to control quality. (AKTU - 2014)

(). 3 An inspection of 10 samples of size 400 each from 10 lots revealed the following number of defective units.
17,15,14,26,9,4,19,12,9,15. Calculate the control limits for the number of defective units and whether the

process is under control or not. (AKTU - 2021 22)
J.4 In a blade manufacturing factory, 1000 blades are examined daily. Draw the np chart for the following
table and examine whether the process is under control ? (AKTU - 2010)
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

No.of defectiveblades 9 10 12 8 7 15 10 12 10 8 7 13 14 15 16
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