DETERMINING AREA UNDER THE NORMAL CURVE-

POPULATION AVERAGE =X
STANDARD DEVIATION - S

INDIVIDUAL VALUE - X

LOCATE THE Z VALUE AND READ THE CORRESPONDING TABLE VALUE.
THE TABLE VALUE IS THE DECIMAL FRACTION OF THE POPULATION
THAT LIES BETWEEN THE AVERAGE VALUE X, AND THE VALUE X.
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Formulas for Attribute

Control Charts

n = size of sample

Charts for Defective Units
CONSTANT SAMPLE SIZE - NP CHART

total defective units
number of samples

center line = np =

P = np/size of sample

control limits UCL = np + 3/np(1-p)

LCL = np - 3/np(1-p)

VARYING SAMPLE SIZE - P CHART

total defective units
total units inspected

control limits *UCL =  + 34 p(1-p)
L

n
*LEL = p -3/ pl1-p)

Joo

center line =p =

*Control limits can vary from sample to sample.

SC1-4700

Points Plotted

np = number of
defective units

p = fraction
defective

_ number defective
size of sample



Charts for Defects
CONSTANT SAMPLE SIZE - C CHART

total defects
number of samples

sontrol limits UCL=C+3,/ T

LCLE-&/—C_—

/ARYING SAMPLE SIZE - U CHART

senter line =T =

b g total defects
; gEy= total units inspected

sontrol limits *UCL=u+3 / U

n

*LCL=Uu-3V U

3

B

‘Control limits can vary from sample to sample,

L e ——
s

Points Plotted

Cc=

"

number of
defects

number of defects

size of sample

b
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FACTORS FOR COMPUTING CONTROL LIMITS

X & R CHARTS

- FACTORS FOR FACTORS FOR iy

N STANDARD DEVIATION | &N

P | AVERAGES RANGE OR SIGMA =5
n Ay D3 Dy dy n
2 1.880 0 3268 1.128 2
3 1.023 0 2574 1693 3
4 729 0 2282 2.059 4
5 577 0 2114 2.3%6 5
6 483 0 2004 253 6
7 419 076 1924 2.704 1
8 373 136 1864 2.846 8
9 337 184 1816 2.970 9
10 308 283 Vil 3.078 10
1 2285 | 256 1744 3.173 1
12 266 | 284 1717 3258 12
13 249 308 1692 33% 13
14 23 329 1671 3407 14
15 223 348 1652 3472 15

FORMULAS FOR COMPUTING CONTROL LIMITS

FOR AVERAGES
UCLy=X + AR
LCLx=X - AR

FOR RANGE
UCLg=DSR
LCLg = D;R

SIGMA = R
dy

STANDARD DEVIATION OR SIGMA

HAVE YOU USED THE FOLLOWING TO SOLVE YOUR PROBLEM?
FISH BONE CHART

FLOW CHART
PARETO CHART

CONTROL CHART

HISTOGRAM



