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Abstract

Mechanical vibration is one of the most important phenomena studied by
mechanical engineering, as well as other branches of engineering. Since most of the
mechanical machines contain rotor shafts, then hard conditions during operation cause
many faults to occur, one of which is the unbalance fault. Therefore, this research
studies the diagnosis of static unbalance fault that causes the vibration of the rotor
shafts, through conducting a real model for the unbalance fault of the rotor shaft in
order to obtain the real vibration signal resulting from this fault. Moreover, monitoring
the vibration signal in the frequency domain, and detecting the machine condition
during operation at different speeds, and with position sensor device three axes for the
bearing (horizontal, vertical, and axial). It has been proved that unbalance increases by
increasing speed, and it becomes more obvious in the horizontal axis. Detecting faults
unbalancing in the rotor shafts can also be done by taking the value of root mean
square (RMS), which represents the maximum value that can be taken from the
horizontal axis of the bearing. This value can be compared with the international
standards (ISO 12372) to ensure being within the allowed limits.
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Ranges of vibration severity for various classes of machinery
(1SO 12372 or BS 4675: 1971)
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(mm/s)
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0.45 0.45 0.63 2.00
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MACHINE IDENTIFICATION: PROJECTED VIBRATION
LOCATION LIMITS
‘ - POINT
‘ . POS.1
= | [ ) -
IREEE POS.2
Tl ?J IHnE el
I jr— _E_ 9 o i
U L2 § ki
?i g . L SWITCH SETTINGS OF TYPE 2513
il | . I 2516
* m E — 1km/s2 Sev.
Tl Le : : : | e 100m/s [] gy talle
I | I‘ll 15 H B 100mm/s DOD I1S
1 00 0 T I | J Vel'I 1001;"3/5 Lin Peakl lLeq
MACHINE RPM
SPEED
HZ

) e Al @l ) ialed Jaasi 1(3) Jsaall

;Lﬁt.w\, @uﬁ\ 5
Ay 100 gm ¢G5 500 rpm Ae en (Sl Gl 35Y) axe ilae Al g (1) aall 22 ) Calall alade
1000 de o Sl 331 ade abie s Gaw (2) adall g2yl Cidall i (A, H, V) Jesall cilalas
pe abe Al aw (3) adll 23l cahall bkia (A H, V) deaall Slalas) 23385 100 gm ¢ srpm
Ghabaall oda ey (A, H, V) desall claladl 2835 100 gm ¢ 1480 rpm Ae s Sl ol 5Y)
ol e ) L A a5 (4) el KB (V) Gl 5 (S, AL DY) daw e Juaa
el (RMSHI dad o585 clalail (5) e Juand JSEN 138 (e g (MM S)= ol o2 ) ¥ a5 Al S
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Sl g3 i Calall clalada (e Lgale Uleas ) (S, AL (s22il) cadal) dan a8 (RMS) (Class 1)
oY sl Jia ) 5 alaall (oSS Blalia e Juans

Static Unbalance [100g] at 500 rpm
Positionl Position 2

Ready | M Pos: 50.00Hz Freg: 128.3HZ Ready | M Pos: 50.00Hz Freq: 383.8HZ
FFT : - : FFT
: . : Source : - : Source
. : . . - . CH1
A : . : : - : Window

Format

FFT

10Hz /DI (2005/5)

Trig'd M Pos:30.00Hz Freq: 29.33HZ

Source

CH1|

f f f i f E f Window
4 | T ; | Ir fansing

Format

FFT Zoom

—

10Hz /DI (2008/s) v

Trig'd M Pos:50.00Hz Freq: 266.6HZ Trig'd M Pos:50.00Hz Freq: 17.34HZ

500 rpm e e SLAl o) 3i¥lee Glae 2 g Alls A (g0 il Calall Jalada 1(1) Jadadiall

Ol Ll Zyl_i.lbl
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Static Unbalance [100g] at 1000 rpm
Positionl Position 2

Ready | M Pos: 50.00Hz Freq: 113.7HZ Ready | M Pos: 50.00Hz Freq: 120.8HZ

FFT

Scurce

CH1|
Window
T - e .: .; :. . - . o

FFT Zoom

. - . FFT Zocom
2 W

10Hz/DIV (2005/5) Vs 10Hz/DIV (2005/s}

Trig'd M Pos:50.00Hz Freq: 1.626KHZ Ready | M Pos: 50.00Hz Freq: 277.4HZ

S.A=24v
Freq.= 16Hz

Scurce

CH1|

Window

Format

FFT Zocom

KL

FFT
FET
&

Source

10Hz/DIV (2005/5) 10Hz/DIV (2005/s} Ve

Ready | M Pos: 50.00Hz Freqg: 39.25HZ Ready | M Pos: 50.00Hz Freq: 31.94HZ

Window : - : Window

v | I | Yo e faning

Format : E : Format

FFT Zoom

10Hz/DIV (2008/s) 10Hz /DI (2008/s)

.1000 rpm e s (SLll o) ¥leae Glae 35 g Alls A (g0l calal) Jaladsa 1(2) Laladl)
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Static Unbalance [100g] at 1480 rpm

Positionl

Ready | M Pos:125.0Hz Freq: 644.2HZ

25Hz/DIV (5008/s)

Auto M Pos:125.0Hz Freq: 24.53HZ

25Hz fDIV (5008/s)

Ready | M Pos:125.0Hz Freq: 2.520KHE

25Hz /DIV (5008/s)

: E FFT Zoom
| =

FFT
FFT

Source

Window
Format

rms|

SOCH2 512w

Sourea

CH1|

Window

fiamning
Format
-

SCH2 5.1y
FFT

Scurce

S CH2 -5.12v

88

Position 2

Ready | M Pos:125.0Hz Freq: 3.103KHZ

FFT
FET

Source

Window
Format

rms

FFT Zoom

W

25Hz/DIV (5003/5) SCH2 519w

Ready | M Pos:125.0Hz Freq: 24.33HZ

SSA.=77v
Freq.= 25Hz

Source

25Hz DIV (5008/s) vl

=-5.12v

FFT

FFT
N

Scurce

Ready | M Pos:125.0Hz Freq: 3.971KHZ

Format

FFT Zoom

KL

25Hz /DIV (5008/5) S CH2 -5.a2w
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2 -
* horizontal
1.8 A .
= vertical
1.6 - axial
1.4 1
1.2 1
)
= 1A
xx
0.8 -
0.6
0.4
0.2
O T T T T T T T 1
0 200 400 600 800 1000 1200 1400 1600
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Janall (ga ile) @) 3AY &8 ga Juadl (7)) JL
55
g 5 ;u
3 45 —
S 4
=35 —
g 3
< 25 —
g 2
g 1.5 ,"
9 1
o 0.5
w 0 e
CMUVUANNMAAITNMMNMOANINKYATNOMO QNI
OO0 O -Hd A=A NNN NN <<ttt N W O O O N~NNMN
RMS mm/ s

100 gm ¢Sl ol 33 ate ihae (il (3lalia ;(8)JSAN

;@.‘\C\ﬂ\ k8
0sSy(Static Unbalance) cSbadl ol 31 axe e «i(Frequency Domain) 23 il e 8 mibidlaadl
335 N g2 Aoyl 3313 015 (14805 10005 500) LN gl laie 5 Jeaall (H) &Y b ol
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el (e i€y Laa |, 88Y) oladV) L Cplanad) e Ay sluie ) Y] das o of Laadl Gy Jeall (A)s ) sall

Soalls z g3l O Y axe Glae e (S ) 3Y) ade alae

Gl (e ARG el Juadl GI(RMS) (ol D3l Jae 48 sk (o) gl (e Jaadl (7) sl JS3N (s
Vsl 3 sandl L) oy ) (San 51 3B da e ey 45 | 8YLAIY) sa(5 ) 505 60 50 5 S81) 23D
zasaill 53N sl b Ailaial) (gf Sall gl 8 aaad) Ca3S (3hlie apan AR (e (S (8) adell JSEN
(0.2v-1.5V) 0 le a5 el
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