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Estimating of Reliability function for the Equipment of the state

Company for Fertilizer manufacturing, South region by using the policy
of Replacement and miantence
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ABSTRACT

Recently, there have been considerable methods developed in the
field of Reliability Engineering in order to help the management in
determining the Reliability function of their equipments and combined this
function with the miantence and Replacements methods.

The aim of this research is to develop methods in order to find the
Reliability function based on the empirical distribution of the delay time by
using an actual data from the Real life of a production company.
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Lognormal Distribution -
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Test of Goodness of Fit

Maximum Likelihood Method ( )
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"m=1 t, t
MSFlexGrid1.TextMatrix(0, 0) =" ti"
MSFlexGridl.TextMatrix(0, 1) = "Rm"
MSFlexGridl.TextMatrix(0, 2) = "R"
a = InputBox(al, "operating alfa")

b = InputBox(b1, "operating beta")

c = InputBox(c1, "delay time alfa")
d = InputBox(d1, "delay time beta")
tf = InputBox(tf1, "time inspection")
n = InputBox(nl, "division interval")
m=1

Xl=(m-1)*tf
X2=m *tf
Fort=1 To X2

h=(t-(m-1)*tf)/n
k4 =0 ' if index is even'
k5 =0"1f index is odd'

Y1=0
{30
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Fori=1To(n-1)

YI=Y1l+h

r=1\2

rl=1-2%*r

Ifr1 =0 Then

kd=k4+((Y1/b)*(@-1)*Exp(-1 *(Y1*a*c"d+(t-Y1)*d*b"a)/
(bra*c”™d))

Else

k5=k5§+(Y1/b)*(a-1)*Exp(-1 *(Y1*a*c d+(t-Y1)*d*b"a)/
(bMa*c™d))

End If

Next 1

k7= (tf/b) " (a-1) * Exp(-1 * (t/ b) * a) 'if index equal n'
integralgy = ((a *h) /(3 * b)) * (k6 +4 * k5 + 2 * k4 + k7)
Textl.Text = integralgy

k8 = Exp(-1 * (t/b) "~ a) 'integral of g(y)'

Text2.Text = k8

MSFlexGrid1.TextMatrix(t, 2) = k8

rial = Val(Textl.Text) + Val(Text2.Text)

Text3.Text = rial

Textl1.Text = Text3.Text

MSFlexGridl.TextMatrix(t, 1) = Text3.Text
MSFlexGridl.TextMatrix(t, 0) =t

Next t

t = InputBox(t1, "operating time")

a = InputBox(al, "operating alfa")

b = InputBox(b1, "operating beta")

¢ = InputBox(c1, "delay time alfa")
d = InputBox(d1, "delay time beta")
tf = InputBox(tf1, "final time")

n = InputBox(nl, "division interval")

m=2
X1=(m-1)*tf
X2=m *tf
<>£~Avj<>
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Print X1, t, X2
If Val(t) > Val(X1) Then
If Val(t) < Val(X2) Then
'‘comput relibilty with m=1 and t=t-tf'
ml =1
t2=t-tf
h=({2-(ml-1)*tf)/n
k4 =0 'if index 1s even'
k5 =0"if index 1s odd'

Y1=0
Fori=1To(n-1)
Y1=Y1+h
r=1\2
rl=1-2%*r
Ifr1 =0 Then

kd=k4+(Yl/b)*(a-1)*Exp(-1 *(Y1*a*c rd+({2-YI)*d*b"a)/
(bMa*c™d))

Else

kS=k5+(Y1/b)"(a-1)*Exp(-1 *(Y1*a*c rd+({2-YI)*d*b"a)/
(bra*c”d))

End If

Next i

k7=f/b)*(a-1) * Exp(-1 * (t2/b) » a) 'if index equal n'

integralgy =((a *h) /(3 *b)) * (k6 +4 * k5 + 2 * k4 + k7)

k8 = Exp(-1 * (t2/b) ~a) 'integral of g(y)'

End If

End If

rial = integralgy + k8

Text3.Text = rial

'comput inte(g(y))and integ(g(y)*m(t-y) when m=2 and tf
h=(t-(m-1)*tf)/n

k4 =0 'if index is even'

k5 =0"1f index is odd'

Y1=0
Fori=1To(n-1)
Y1=Y1+h
r=1\2
rl=1-2%*r
Ifr1 =0 Then

/=
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kd=k4+((Y1/b)*(a-1)*Exp(-1 *(Y1*a*c d+(t-Y1)*d*b"a)/
(bMa*c™d))

Else

kS=k5+(Y1/b)*(a-1)*Exp(-1 *(Y1 *"a*c" d+(t-Y1)*d*b"a)/
(bra*c”d))

End If

Next 1

k6=((m-1)*tf/b)"(a-1)*Exp(-1 *((m-1)*th ~a*c d+(t-(m-
H*tHh *d*b"a)/(b"a*c”d)) 'ifindex equal 0)

k7= (tf/b)*(a-1)* Exp(-1 * (t/b) " a) 'if index equal n'

integralgy = ((a *h) /(3 * b)) * (k6 +4 * k5 + 2 * k4 + k7)

Textl.Text = integralgy

k8 = Exp(-1 * (t/b) ~a) 'integral of g(y)'

Text2. Text = k8

'‘comput int(g(y)*m(*tf-y)) when m=2 and tf

j=1

h=tf/n

k =0 "1if index is even'

k2 =0"if index is odd'

y=0

Fori=1To(n-1)

y=y+h

r=1\2

rl=1-2%r

Ifr1 =0 Then

k=k+(y/b)*(@a-1)*Exp(-l *(y*a*crd+(G*tf-y)*d*b*a)/(b"
a*c”d))

Else

k2=k2+(y/b)"(a-1)*Exp(-l1 *(y*a*c "d+(j*tf-y)*d*b"a)/(b
Ma*cnd))

End If

Next 1

k3=(G*tf/b)"(a-1)* Exp(-1* (G * tf/b) "~ a) 'if index equal tf'
integralgy = ((a*h)/ (3 * b)) * (4 *k2 +2 * k +k3)

Text4.Text = integralgy

Text5.Text = Val(Text3.Text) * Val(Text4.Text) + Val(Textl.Text) +
Val(Text2.Text) 'relibilty with m=2 and tf’
Ay
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Textl1.Text = Text5.Text

m=3 t, t -

t = InputBox(t1, "operating time")

a = InputBox(al, "operating alfa")

b = InputBox(b1, "operating beta")

c = InputBox(c1, "delay time alfa")
d = InputBox(d1, "delay time beta")
tf = InputBox(tf1, "final time")

n = InputBox(nl, "division interval")
m=73

Xl=(m-1)*tf

X2=m*tf

Print X1, t, X2

If Val(t) > Val(X1) Then

If Val(t) < Val(X2) Then

'‘comput relibilty with m=1 and t=t-2*tf'
ml =1

t2=t-2*tf
h=({2-(ml-1)*tf)/n

k4 =0 'if index is even'

k5 =0"if index is odd'

Y1=0
Fori=1To(n-1)
YI=Y1+h
r=1\2
rl=1-2%*r

If r1 =0 Then

kd=k4+(Y1/b)~(a-1)*Exp(-1 *(Y1*a*c rd+(2-Y1)*d*b"a)/
(bMa*c™d))

Else

kS5=k5+(Yl/b)*(a-1)*Exp(-1 *(Y1*a*c rd+({2-YI)*d*b"a)/
(bra*c™d))

End If

Next i

k7=(f/b)*(a-1) * Exp(-1 * (t2/b) * a) 'if index equal n'
integralgy = ((a*h)/ (3 * b)) * (k6 +4 * k5 + 2 * k4 + k7)

k8 = Exp(-1 * (t2/b) * a) 'integral of g(y)'

End If
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End If
rial = integralgy + k8
Textl.Text = rial
'‘comput int(g(y)*m(*tf-y)) when m=3 and tf
j=1
h=tf/n
k=0 "1if index is even'
k2 =0"'1f index is odd'
y=0
Fori=1To(n-1)
y=y+h
r=1\2
rl=1-2%r
Ifrl =0 Then
k=k+(y/b)*(@a-1)*Exp(-l *(y*a*crd+(G*tf-y)*d*b*a)/(b"
a*c”d))

Else

k2=k2+(y/b)"(a-1)*Exp(-1 *(y*a*c "d+(j*tf-y)*d*b"a)/(b
NMa*cd))

End If

Next i

k3= *tf/b)"(a-1)* Exp(-1 * (G * tf/b)*a) 'if index equal tf
integralgy =((a*h)/(3*b)) *(4 *k2+2 *k+Kk3)

Text2.Text = integralgy

'‘comput int(g(y)*m(*tf-y)) when m=3 and tf

j=2

h=tf/n

k=0"if index is even'

k2 =0"1f index is odd'

y=0

Fori=1To(n-1)

y=y+th

r=1\2

rl=1-2%r

Ifr1 =0 Then

k=k+(y/b)*(a-1)*Exp(-1 *(y*a*crd+(g*tf-y)*d*b a)/(b"
a*c”d))

Else
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k2=k2+(y/b)"(a-1)*Exp(-1 *(y"a*c d+(j*tf-y)*d*b"a)/(b
Ma*cnd))
End If
Next i
kl=(G-1)*tf/b)~(@a-1)*Exp(-1 *(G-1) *tHh*a*c "d+tfrd*b"
d)/(b”a*c”d))"if index equal 0'
k3= *tf/b)"(a-1)* Exp(-1 *( * tf/b)*a) 'if index equal tf
integralgy = ((a *h) /(3 *b)) * (k1 +4 * k2 + 2 * k + k3)
Text3.Text = integralgy

'comput relibilty with m=2 and t=t-tf
Xl=(m-1)*tf

X2=m*tf

Print X1, t, X2

If Val(t) > Val(X1) Then

If Val(t) < Val(X2) Then

'‘comput relibilty with m=1 and t=t-3*tf'
ml =1

t2=t-2*tf
h=({2-(ml-1)*tf)/n

k4 =0 'if index is even'

k5 =0"1f index is odd'

Y1=0
Fori=1To(n-1)
YI=Y1+h
r=1\2
rl=1-2%*r

If r1 =0 Then

kd=k4+((Y1/b)"(a-1)*Exp(-1 *(Y1*a*c rd+({2-Y1I)*d*b"a)/
(bMa*c”d))

Else

kS5=k5+(Yl/b)*(a-1)*Exp(-1 *(Y1*a*c rd+({2-YI)*d*b"a)/
(bra*c™d))

End If

Next 1

k7=(f/b)*(a-1) * Exp(-1 * (t2/b) * a) 'if index equal n'
integralgy = ((a*h)/ (3 * b)) * (k6 +4 * k5 + 2 * k4 + k7)

k8 = Exp(-1 * (t2/b) *a) 'integral of g(y)'

End If
End If
o+ 30
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rial = integralgy + k8
Text4.Text = rial
'comput inte(g(y))and integ(g(y)*m(t-y) when m=2 and tf
m2=2
t3=t-tf
h=(t3-(m2-1)*tf)/n
k4 =0 'if index is even'
k5 =0 "if index is odd'

Y1=0
Fori=1To(n-1)
Y1=Y1+h
r=1\2
rl=1-2%*r
Ifr1 =0 Then

kd=k4+(Y1/b)*(@a-1)*Exp(-1 *(Y1*a*c rd+({3-YI)*d*b"a)/
(bra*c”d))

Else

kS=k5+(Y1/b)*(a-1)*Exp(-1 *(Y1*a*c rd+({3-YI)*d*b"a)/
(bra*c”d))

End If

Next 1

k6 =((m2-1)*tf/b)~(a-1)*Exp(-1 *(m2-1)*th*a*crd+ (13-
m2-1)*th~d*b*a)/(b"a*c”d)) 'if index equal 0)

k7= (tf/b)*(a-1)* Exp(-1 * (t3/b) * a) 'if index equal n'

integralgy = ((a *h) /(3 * b)) * (k6 +4 * k5 + 2 * k4 + k7)

Textl.Text = integralgy

k8 = Exp(-1 * (t3/b) ~a) 'integral of g(y)'

Text5.Text = k8

'comput int(g(y)*m(j*tf-y)) when m=2 and tf

j=1

h=tf/n

k =0"if index is even'

k2 =0"if index is odd'

y=0
Fori=1To(n-1)
y=y+h
r=1\2
rl=1-2%r
oo
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Ifr1 =0 Then
k=k+(y/b)*(@a-1)*Exp(-l *(y*a*crd+(G*tf-y)*d*b*a)/(b"
a*c”d))
Else
k2=k2+(y/b)"(a-1)*Exp(-1 *(y*a*c "d+(j*tf-y)*d*b"a)/(b
Na*cnd))
End If
Next 1
k3=(G*tf/b)"(a-1)* Exp(-1*(§ * tf/b) "~ a) 'if index equal tf'
integralgy = ((a*h)/ (3 *b)) * (4 *k2 +2 * k +k3)
Text6.Text = integralgy
Text7.Text = Val(Text3.Text) * Val(Text4.Text) + Val(Textl.Text) +
Val(Text2.Text) 'relibilty with m=2 and tf
'‘comput int(g(y) when m=3 and tf
k9 = Exp(-1 * (t/b)~a) 'integral of g(y)'
Text8.Text = k9
'‘comput int(g(y)m(t-y)) when m=3 and tf'
m=73
h=(t-(m-1)*tf)/n
k4 =0 'if index is even'
k5 =0"if index is odd'

Y1=0
Fori=1To(n-1)
Y1=Y1+h
r=1\2
rl=1-2%*r
Ifr1 =0 Then

kd=k4+((Y1/b)*(a-1)*Exp(-1 *(Y1*a*c d+(t-Y1)*d*b"a)/
(bNa*c”d))

Else
kS=k5+(Y1/b)*(a-1)*Exp(-1 *(Y1 *"a*c" d+(t-Y1)*d*b"a)/
(bra*c”d))

End If

Next 1

k6=((m-1)*tf/b)~(a-1)*Exp(-1 *((m-1)*th~a*c d+(t-(m-
H*th~rd*b”a)/(b”a*c”d)) 'ifindex equal 0)

k7= (tf/b)*(a-1)* Exp(-1 * (t/b) * a) 'if index equal n'
integralgy = ((a *h) /(3 *b)) * (k6 +4 * k5 + 2 * k4 + k7)

Text9.Text = integralgy
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Textl1.Text = Val(Text2.Text) * Val(Text7.Text) + Val(Text3.Text) *
Val(Textl.Text) + Val(Text8.Text) + Val(Text9.Text)

t R(t) -
t = InputBox(t1, "operating time")
a = InputBox(al, "operating alfa")

b = InputBox(b1, "operating beta")

k13 =Exp(-1 * (t/b) ~a) 'integral of g(y)'
Textl1.Text = k13

I\>
J’f\
D
o
\ |4
S
T4



