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Table 2.1 Rotational machines for inspection

Techniques Expression Equipment
) Oscilloscope
Time - 1 o
Amplitude vs. Time (Analog/digital)
waveform
FFT spectrum analyzer
Orbi Relative  displacement  of | Digital vector filter
roit
bearing Oscilloscope
Stroboscope
i . N Digital vector filter
Relative time of vibration J
Phase ) Oscilloscope
between the signal S
(Analog/digital)
FFT spectrum analyzer
Spectrum | Amplitude vs. Spectrum FFT spectrum analyzer




#1 MTG -88M BEARING #8

11571 4 SPECTRUM DISFLAY
o P =106.17
o 3-u3 ¢ EOAD = 202%.0 z
RPM = 3600.
[micro—meter] RPS = 60.00
0
50 HAYEFORM DISPLAY
0
I=3-13 8y
[micro—meter]
=75
TIME : 38.19
e AMPL : — 56.769

Al2F [msec] E:gg s 1569.9038
n . .

(a) Unbalance

r RANGE:s -1 dBV STATUS: PAUSED
A: STORED EXCITER BRG RMS.: 10
50 mm/s
5 mm/s
/DIV
0 mm/s
START: O Hz Bw: 1.5 H=z STOP: 400 Hz

B: TIME C(R>
200 mm/s i

50 mm/s
/DIV

— 200 mm/s . " . B N
START: O Sec STOP: 320 mSec
X: 60 Hz Ys 3.774 mm/s e BNDs 5.725 mm/s, ..

(b) Misalignment
34.75 60.4
21.75
100_
50.-
40.75
| | ] ! , J L L

300 <00 soo

—J
600 1200 1800 2400 3000 3300 ° 100

(¢c) Bending (d) Eccentricity

Fig. 2.1 Defect characteristics of vibration



Table 2.2 Identification of defective operation speed

Defect Spectrum Correction
Misalignment 1x, 2x(3x) Alignment
Unbalance 1x Balancing
Natural o
Nx Shock elimination
frequency
Coupling
1x, 2x, 3x, etc Replacement
lockup
Eccentricity 1x Balancing
1x, 1/2x .
Looseness i Strength reinforced
drainage harmony
Resonance Ix, 2x, 3x, etc Natural frequency change
) ! 1x
Distortion | Soft foot
drainage harmony
Heating
Shaft bow Ix :
Peening
Sheave .
o Ix Readjustment
eccentricity
Thermal ) )
o 1x Balance in compromise
variability
Excessive Bearing
1x, unstable form
clearance change
Critical Natural frequency
Ix, 2x, 3x, etc
speed change
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Table 2.3 Chemical composition of the STS 420J2

C Si Mn P S Ni Cr Mo
0.26~0.40 | 1.00< | 1.00< | 0.04< | 0.03< - 12.00~14.00 -
Table 2.4 Mechanical properties of heat treated STS 420J2
Quenching | Tempering Tensile Yield : Reduction

Elongation
temp temp strength strength ) of area
(0) (0) (kgf/m) (kgf/m) ; (%)
1038 316 162 137 8 25

Table 2.5 Nose and starting point of transformation in STS 420J2

Nose temp(C)

Starting point

of transformation

Ms point(C)

Mf point(C)

680

8minute

300

200

_12_
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Ozone resistance

metallizing nozzle -"
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Fig. 2.2 Metallizing method
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Preprocessing | Material \
{ I F Undercut, grease
: Masking, Blast, Pre-heating
Metallizing Metallizing
After treatment [ l Cooling, Post-heating, Stoma

Fig. 2.3 Metallizing process
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Table 2.6 Characteristics of metallizing

o Material Melting Acceleration
Metallizing . Hot source
Feature | Kind temperature method
Acetylene )
Powder | Metal Salt burning
Gas frame ) ) Propane 3,000 .
Linear | Ceramic Pneumatic
Oxygen
Direct current
Arc Linear Metal Alternating 4,200 Pneumatic
current
10,000
Powder | Metal
Plasma ) 4 Plasma gas ~ Jet
Linear | Ceramic
20,000
Secondary Air
Wire \\ﬁ
: ; >\{-\: Lty S ol 4t AUAR, B0,
Primary Air se—p 7/& HHE AR A
Coating
Wire

Fig. 2.4 Wire metallizing
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Fig. 3.1 Laboratory simulator

Table 3.1 Motor specification of simulator

Category Specifications
Rated voltage 110/220V
Rated frequency 60Hz
Full-load current 2/1A
Rated output 120W
Speed 1,650rpm
Number of pole 4P
Efficiency 40%
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Software

L ] l Vibration proximitor

Vibration analyzer l @ | ® O @
(ADRE 208) i @ il ® Ol|o
‘ Non-contact pickup

| Speed sensor
] / \a s

O } Motor

CT—

Fig. 3.2 Experimental schematic diagram
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Amphtude : lum pp/div

Amplimde : lum pp/div

30 A

20

40
30 4

209

200 400 600 200 1000

Frequency : S0Hz/div

(a) Shaft frequency of IR3 Mo

\JILLLJLH,‘ln’I.;L’,lenahn,An.tmﬁ;,nln\,\,,l
200

400 500 800 1000

Frequency: S0Hz/div

(b) Shaft frequency of STS 420J2

Fig. 4.1 Comparison frequency of each material
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(a) Shaft orbit and waveform of IR3 Mo

Right

50 4

liv
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Frequency : Smsdiv
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(b) Shaft orbit and waveform of STS 420J2

Fig. 4.2 Comparison orbit and waveform of each material
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L=l
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(8] 200 400 &00 200 1000
Freguency : SOHz/div
(a) Shaft frequency of metallizing shaft (0.5mm)
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o 200 =400 &00 s00 1000
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40
. 30 Ao
é 20
- 10 A
O’m-'LJ«ﬂlen.!irl!I A I I A T A R b4
1000

o 200 400 600 g00
Frequency : S0Hz/div

(c) Shaft frequency of metallizing shaft (Smm)

Fig. 4.3 Metallizing the thickness of the comparison frequency
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Fig. 4.4 Metallizing the thickness of the comparison orbit and waveform
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Sensing part{NDE)

Crplate thickness : 452--456wmn

Sensing part(DE)
Crplate thickness : 342--370mn

L=
T
e ‘Eé

Fig. 4.5 Shaft of drawing

Table 4.1 Comparative measurement data of the monitoring system

Measurement point

Pump NDE side

Pump DE side

Point 1 140pm 80um

Before
Point 2 122pm 79um
Point 1 31pm 31pm

After
Point 2 26pum 23um

Table 4.2 Measurement data of the portable oscillometer

Measurement point

Pump NDE side

Pump DE side

Point 1

140pm

80um

Point 2

122um

79um
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Fig. 4.6 Spectrum of main pump
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A study on vibration reduction of shaft for

water pump of boiler by stainless steel metallizing

Park, Dong-Wook

Department of Mechanical Engineering,

Graduate School of Industry of Pukyong National University

ABSTRACT

High vibration metallizing to solve the problem of the pump shaft of the plant
in this study proposal. Metallizing the compatibility of STS 420J2 and selected by
and experiments with model simulator metallizing with Type of comparative tests.
Through the comparison test material it was similar to the vibration data and
attributes that appear in the IR3 Mo and STS 420J2 metal spraying material of
the actual shaft material. Through the thickness of the sprayed metal comparative
experiment it did not show a large difference in the vibration data and
characteristics in accordance with the thickness. However, the frequency and the
waveform that appears at a thickness of Smm was found that appears is about
Ium rise. The pump shaft on the basis of the experimental results was the
sprayed to a thickness of the metal material and at least the STS 420J2, since the
measured vibration data exhibit was a normal type in the frequency and waveform

with a reduced value up to 109um.
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