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Fault Diagnosis of Screw type Air Compressor

Yong-Hwan Baet

Abstract : This paper describes the application of fault tree technique to analyze of
compressor failure. Fault tree analysis technique involves the decomposition of a
system into the specific form of fault tree where certain basic events lead to a specified
top event which signifies the total failure of the system. In this research, fault trees for
failure analysis of screw type air compressor are made. This fault trees are used to
obtain minimal cut sets from system failure and system failure rate for the top event
occurrence can be calculated. Tt is possible to estimate air compressor reliability by
using constructed fault trees through compressor failure example. It is proved that FTA
is efficient to investigate the compressor failure modes and diagnose system.
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Fig, 1 Fault tree and minimal cut sets
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Table 1 The specification of air compressor

Classification Specification

Screw type
100 (m*/min)
7.0 [ke/em?)

Compressor type

Capacity

Pressure

o] AgEo} F3 F-rotor(Fr)& FEA7EEA Motor power 900 tkeW)
ex Yo B gAY, zZt =¥ M-timming gear revolution 10202 (rpm)
(rotor)Z< 2% (O-ring)# 7HE3 (carbon- F-timming gear revolution| 6734 [rpm)
ring)ol &3l AAHL, 7j0j8 5 EYHLE Casing Rotor and casing | 0.065-0.085(mm)
o] (thrust bearing)s} Z-&&#st 22 74 gap Rotor and rotor | 0.1 - 0.4 (mm)
B 2guo) gl 93te] A A F}. Table 19 ¥
F-timing Gear
Trust bearing Carbon ring O-ring l
__:=\]I ] 6] F
F-rotor T
Pinion _D:H__ T O
\ B6 2 02 B5 I
= IO |
M-rotor T
=l Il
Ti B cl o1 B4
Bl B2 /
Motor : Ball & Roller
T - Bearing T
=i M-timing Gear
— <— Main Gear

Fig. 3 The mechanical structure of air compressor
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Bearing  Carbon Ring
Joint Joint

M-shaft heat
Abrasion

Circular Blade

(f) ' F-shaft Heat

Abrasion Abrasion

N

F-rotor

Crack Initiation

s

Local Blade
Breakage

F-rotor Shaft
Breakage

(9)

Retainer Breakage

Breakage

F-rotor Bearing
: ER Assembly Retainer
M-rotor Shaft | | Heat Dent

( h) F-rotor Bearing
- Assembly Roller
; " Plastic Deformation

F-rotor Beafing
Assembly Ball
Plastic Deformatio

Fig. 4 The examples of air compressor failure
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(a) The total fault tree of air compressor

Rotor Failure

Bearing
Failure
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(b) The fault tree of compressor rotor faiulre
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Failure
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(c) The fault tree of compressor main

gear and pinion failure

Gear Group |l
failure

|
ear Ou Bearing )
PE13 Crack Failure Bending} PE14

PEOE @@

(d) The fault tree of compressor timing

gear failure

Fig. 5 The fault tree of air compressor
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(3) M-rotor shaft @& (PE 3)
(4) F-rotor shaft 2< (PE 4)
(5) Main motor shaft ¢ (PE 5)
(6) Rotor 2% (PE 6)
- AEAT 4 ZHe HE2AYEY(PE 9)
- HA 2 AW o9 £4 (PE 10)
- 28 EHXE Wy &4 (PE Bm)
- 28 7HE9 &4 (PE Ci)
- 28 O-ring ¢4 (PE 01
(7) Gear group I °I¢ & Main gear Y
Pinion € (PE T)
- #Ql AIZE EYXAE Woly &A4H(PE Bt)
- 28 EZAE oy &4 (PE Bm)
- 29 7124 &4 (PE Cl)
- 29 O-ring €4 (PE Oi)
- R EH(PE 11)
-Wlg 2 AedE(PE 12)
(8) Gear group II °I%} & M-timing gear,
F-timing gear &% (PE8)
- 2¥ EXE Hojg &4 (PE Bm)
- E¥ 7H&9 &4 (PE Ci)
- € O-ring &% (PE O1)
- 1REE4H(PE 13)
-dg 2 3533 (PE 14)

Z4E FTAAAN 2R EH AHEE Frtetr] 9
Sl 2zt REQ 4 (tribo-element) e TAAIZ
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Table 2 Failure rate

o] A A
e Aol

and reliability of air

compressor components

Failure rate|Reliability

Component(event) ) (R)
PE 1 107%] 0.9992
PE 2 x 1071 0.9999
PE 3 x 1071 0.99995
PE 4 x 107 ] 0.99995
PE 5 x 109 0.99995

PE Bt (Bl and B2)

107 | 0.999997

PE Oi (01 and 02)

x 10| 0.999993

<

PE Ci (Cl and C2)

x 107 0.99997

PE Bm(B3,B4,B5,B6)

x 107 0.99995

o=~ |o oo oo |
X

PE 9 x 1071 0.99995
PE 10 0.867 x 10| 0.999995
PE 11 1 x 101 0.999999
PE 12 1 x10°]0.99997
PE 13 4 x 10°]0.99993
PE 14 1 x10%]0.99997

A=A +A,=1.2x10 "3

Ab:/i3+/14+A5: 6x10

6

Ag= OR(An, Ap) =73.752x10°

A= OR(B3, BA, B>, BS,

oL, m,Cl, CZ)=31X10‘6]

A= OR(A,, Aq, A1) = 36.876x10 ¢

A= OR(Ay, ) =34.0x10 ¢

[ A;=A,=31.0x10°

[ A,= OR(Bl, B, B3, B4, O1,Cl)=15.9x10"®
| Ai= OR(A;,, Ay, Arp) =17.0x10~°

A= OR(An, Ap) =72.0x10 "¢

| Ax=OR(A;, A1z, Ayg) = 36.0x10‘6]
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Ar=OR(A, Ay, g, A7, Ag) =1.3857x10 "*(Hr™")

7 229 AR} FolAw AAN2Y) A
4 40 e, Table 29 248 AHEE
DAR st AQE FTO] ek AAAN2Y A
A% Ry 9 N2Y BFE R g TEF 2
o] Astgth.

RT: RaRbR6R7R8: 0.997

R,= R\R,=0.9991
Ry= R3R,R;=10.99985
Re= (R RyRy)’

=(Rp) (R (Ro) (RyR1p)* =0.9993
R;=(R;RyRp)*

= (Rp)"(Rum) (R (R (Ry Ri2)* =0.9996
Ry=(R;R;3R.)*

= (Rp) (R (R)*(Ri3R1,)* =0.9992

Rf system=0.003
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