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O ABSTRACT 0O

The science of reliability and safety studies the changes in the quality of engineering
processes, the quality of parts, machines and mechanics of various machinery as time
passes. It also examines the impact of external factors on the basic functions of these
machines in order to diagnose the technical situation to increase the efficiency of reliability
in various stages of design, manufacturing and investment.

When analyzing and diagnosing changes in parameters and reliability indicators of
mechanical parts and systems of different connections in mechanisms and machinery, it is
necessary to use special models and methods. These models and methods are based on
real physical study in highly efficient mechanical systems in terms of reliability and safety.
This study investigated the reliability and safety of simple and complex mechanical
systems consisting of a set of mechanical elements connected to each other in sequence or
in parallel, or in the case of mixed coupling by the use of special mathematical models and
methods. The analytical study of several mechanical systems has shown that the
probability of non-stop operation of the mechanical system as a whole decreases with the
increase in the number of connections of components of the mechanical system. They are
less than the reliability of the element that has less reliability in the different elements. The
possibility of continuous operation of the system with the elements connected in parallel is
always greater than that of the element with a high level of reliability. Also, connecting
the system elements in parallel (if possible) is considered more effective in order to
improve the reliability of the system as a whole.

Key Words: Reliability - Mathematical Model - Mechanical Systems - Mechanical
Elements — Effectiveness.
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(9) a4

(1-2 Gohll) 4l Jal o -
1-(1-Q0.1)(1-Q0.2)=[1-(1-Q0.13)(1-Q0.32)]Q0.12; (32)

(1-3) 4l Jal e -

1-(1-Q0.3)(1-Q0.1)=[1-(1-Q0.32)(1-Q0.12)]Q0.13; (33)
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eaili-Gulial) Jagall aladiuly bl Ao )il cilaghiall (9) Jsi
1(3-2) A%t Jal 0
1-(1-Q0.3) (1-Q0.2)=[1-(1-Q0.13)(1-Q0.12)]x Q0.32
(34)
- zsiball Jpgall Gy Jeall (e Aalisall daglaiall b (i) eaiall g Jlain) Qo Cus
e Jeand (32) ABlall WY alae o any
Q. = 1= [(I - AQui )1 - BQuup) [/ ( 1 - CQo.32)]1/2

(35)
Qoo =1-[(1 = BQq.12)(1 —CQp3) /(1 - AQ0.13)]1/2
Qp; = 1-[(1 = CQu3 )(1 = AQp3) / (1 = BQy1n)"?
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Q3.1~Q3.2=1—(1—Q3.13'Q3.32)(1_Q3.12)=A

Q3.3-Q3.1=1—(1—Q3.32-Q3.12)(1_Q3.13)=B

(36)

Q3.3-Q3.2=1—(1—Q3.13-Q3.12)(1‘Q3.32)=C
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3 2 3 2
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Q3 =(A.B/C)'"
Qs,=(A.C/B)'
(37)
Qs3=(B.C/A)'/
Aganill BB Z8HLlL (1) JSAL Aamsally Aalinall Lo ghiall 4885 A sllaal) 1 lia
P le Joand ALl e aled) o,
Q).1=Q).2=Qp.3
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1
Qoaz ® Qoa
2
—® Qo2 ——@»
Qoa4 & Qoa
3

Akalida)) Aaghiall (11) Jsi

Qy.1=0.0095456

dug el Aabial) dagliiall (12) Jei

Pe=[1-(1-Qq.13)(1-Qq.1)I[1-Q.o]
Pc=0.9788
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