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PRAWAT WEERALEELANON : APPLICATION OF PREDICTIVE
MAINTENANCE : A CASE STUDY OF TIRE UNIFORMITY MACHINE.
ADVISOR : DR. DAMRONGKIAT RATTANA-AMORNPIN, 69 PP.

This study is to apply the predictive maintenance on the industrial machine by
the vibration spectrum monitoring with the purpose to reduce the unplanned failure.
In this study, the bearing spindle of the tire uniformity testing machine assess with the
vibration measuring device, by comparing the result with ISO 10816 which is the
standard for evaluating the vibration severity. The assessment help to prevent the
failure and improve the process before it becomes the major failure and lead to the
severe loss in finally. From the study, we found the 2 failures. First, it is from the
contamination of the lubricant. Second, it is from the loose of the bearing spindle.
In conclusion, we found that the predictive maintenance can reduce times and costs of
the number of unplanned failure to zero. Finally, we can save cost about 1.58 million
baht. However, the predictive maintenance is not the best solution for all problems.
We should consider breakdown maintenance ; corrective maintenance and preventive
maintenance along with the predictive maintenance. This depends on the maintenance
policy and plan, the machine type and condition, the maintenance budget and the

personnel preparation of each company.
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A88INTZ LAY IENIDE 9 LAY RAINURIIWIANTEZLIAN PF mnmﬂﬂm%u@

TR INNTATIIA6 D 11

Changes In Vibration Characteristics Which
Can Be Detected By Vibration Analysis :
Point Where P-F Interval 1-9 Months

Failure Starts Particles Which Can Be Detected By Oil
To Oceur Analysis : P-F Interval 1-6 Months

\ Audible Noise : P-F
.. / Interval 1-4 Weeks

P3 Heat (By Touch)
P-F Interval
/" 15 Days

Condition —»

Functional Failure
(Bearing Seizes)

3UN 4 sTuzAAaUTRINATANNIATINIRA 9

A a ¢ ¢ oA a ¢
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D(t) = (1—e )/ (FNMIT 2)
= 2(1—e™%5) = 0.7869
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sygdlon (Sinusoidal) wa3gUf 5 aziduauiusnanudiud (One
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PpILATAIANT  WAdtaatnannBodld laun 1. N1IVIARIATLHINIINISLARAUN
(Displacement) 2. AULID (Velocity) 3. @218L34 (Acceleration)
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91N90 B Vl,ﬂﬁafgcﬂ C 1374381731 Displacement (ﬂ’%mmﬁumsmﬁauﬁmaag}ﬂ@ju) TSIERL3
Wudadiuas (mm) %38 %3 (inch)
o A A A A ~
fIzEN9MILARERANGA A "lﬂ?g(ﬂ B %3291n30 A "Lﬂgﬂ C LNWNNILARAWN
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WAZEATILTY (Acceleration) fia aaMsiRsuutasaanilu 1 wikasan dnsiadn
=) =) 1 ~Q o g 2
JafluasaeiIwnenmadgas (mm/s )
3. MIAAIANNITUFZLN DY
NN3IAAIANVIWIELN DY LT WA AANVTWFELNDULAR AR UILBARUAINY
) A 2 A a A P A o @ a a
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1) Ag9g@ (Peak) A ANANUAURELNAUINNINDIDINIAAULWIDALTUA
4 0 2 =2 0 o 0 { o
ﬁaqﬂgaqmaaﬂﬁu P AL UAIATINIVBIAINITFUFEN DAY IUT IR N IR IAL AN
FRTUNITIAANNTRRLNAUTRAN LR NI ALT UTHZNIIRATANLTI
2) mgaq@uuﬁamgaqmw (Peak to Peak) A8 ANANNFRFZINO® 2 11N
°1Jaoﬂ"]g«lqm‘flu@hmmé'fuml,ﬁauﬁi'@mﬂmgaq@uu 50@1’1@‘11qmmwaaﬂﬁﬂuu@iaxiau
ANIZARIUNNT A NNFUR N wTRaNL RN AT wIzazng
3) Alady RMS (Root Mean Square) #iafn Effective Value fia d1aa1a
[ { o @ [ o A
AURLNAWIINNFDIVINATINENTRIFIVDIANUFWFELN D% LTIV HSLINIABI LTIUAT
\aABARaAAY (Period) wazidudnaanniaes dudsulugdaunisazld
1 A
Xpus = 5 X Peak (8UN1IN 3)
= 0.707 X Peak

4) 9@EIWBNA (Peak Ratio) fa é’mwdamwiwmmmLiagaq@@iam
A2NL39 RMS 13801 LasadunnLaas (Crest Factor : CF) lMaNLEIRITLATIIANATIER

mwmﬁwwmamé’wnﬁu w1 leann
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Peak ratio = 22 = V2 (aumiﬁ 4)

RMS

1T
ATRMS = _[—[x* ()t
To

g, 17
Anadn = — []x|at
Tao

Peak—to—Peak

a o 2 o ] A A o o < A
3‘]_]7] 9 ﬂﬂﬁﬂ'ngﬂﬂﬂ%ﬂ’ﬁﬁ% LRZATATT 6 NENAINTNIIIAAITNRUFILNA U

{ Aa o a % a [ a 6 Y
ﬁ&l’] DAY LITINYIVRN. (2552). L‘Vlﬂ%ﬂﬂ']i'lﬂtlazﬁLﬂi'\%‘ﬁﬂ'ﬁﬁ%aztﬁa%

‘ﬂl o Q v
ENIIBUIIINTT. AN 43.

5) @Ladt (Average) Aa AnaduaNalrzianlassIvaaaany Lunsdn
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ISO (International Standards Organization)

VDI (Verein Deutscher Ingenieure)

ANSI (American Nation Standards Institute)

AGMA (American Gear Manufactures Association)

CDA/MS/NVSH 107 “Vibration limits for Maintenance” (Canadian

Government Specification)
- NEMA (National Electric Manufactures Association)
§IMTUANATIIUENNA SO 10816 His Usznavludan 7 wina asusasluaised
5 I@mhmmgmﬁﬂmamﬁ ﬁ]:ﬁ"@ﬂ'wm@madmwz%"'uazl,ﬁaulugﬂLLuwaamwﬁa i

nibeLdu mm/sec, rms
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@1319N 5 FaTuIuNIAIFIUEING ISO 10816

ISO No. Description

10816— 1 | General Guidelines

10816— 2 | Land-based steam turbines and generators in excess of 50 MW with normal

operating speeds of 1,500 r/min, 1,800 r/min, 3,000 r/min and 3,600 r/min

10816— 3 | Industrial machines with nominal power above 15 kW and nominal speeds

between120 r/min and 15,000 r/min when measured in situ

10816— 4 | Gas turbine driven set excluding aircraft derivatives

10816— 5 | Machine sets in hydraulic power generating and pumping plants

10816— 6 | Reciprocating machines with power ratings above 100 kW

10816— 7 | Rotor dynamic pumps for industrial applications, including measurements on rotating

shafts

AN 1 ANBLNN N?Tqaﬁm. (2552). NNIATIVFDUANNA WAL ON

LAIBIINT. TN 33.

fndulunisdiiuiunisfinsuies nrdendldszuunisingeineis
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o = i 0 a o &
1 693U 15 Fanaaz laulaNURUIaIh
Good @ LATAIINIMMNISNTINN DAIANNRWRLAAUANT LoUTt  LRAITN
A @ ® A
1A3099NIVULNG
. A 2 v A o A \ & = o A
Satisfactory fg Lmaaaﬂmmmauazmauagluiénuu LA 09NINEINITD
28330 b6 (Acceptable) Bazau1TYINW LA lTzE2E17 (Long Term)
Unsatisfactory flo 1aJasanidianuauazifieuaglulou iduiaiasdnnaia
o A o = P o A o < A A o |
aua:mau;mmvlumwalﬁl FIVTHNANULATAIINTIUIZHZEND T@Umvl,ﬂmal,maoﬁmsag
Iulauiazda i usaUNULATaIINIA A% WIan1TazYiNNIaTarauat19lnataannin
azdinsun la
Unacceptable fla LaTasinsndanuduaziiianaglulaui iduiaiasansnd

i:@ﬁJﬂ’J’]&l‘EuLL‘N ﬁ’%tfﬁlﬂ;ﬂﬂ’n%@ﬂ’ﬁ"ﬁ’]?@Lﬁ&l%ﬁ HUBILATAIINT
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Velocity Velocity Range Limits and Machine Classes
Severity Std.I1SO 10816-1
mm/s Small Machines | Medium Machines Large Machines
Rigid Supports Flexible Supports

RMS | Peak Class | Class Il Class Il Class IV
0.28 0.51
0.45 = 0.76 GOOD GOOD GOO 00D
0.71 1.02
1.12 I
1.80 @ 254 |
2.80 4.06
4.50 6.35
7.10 9.91
11.20 = 15.75
18.00 = 25.40
28.00 = 39.62
45.90 @ 63.50

gllﬁ 15 T2 AUANANNFWRLN AU 's??m%'mﬂ%aaéi'ﬂﬂuqmmﬂnﬁw AN¥IZUU 1SO10816-1

o @ o o o A (3 o0 .
MIIANANIIIATNTLUVLINTITNBNBINGINTDE (Predictive Maintenance)
NM3IIaNAaN1IIaYiNTzuuN 3TN sLBInInTal (Predictive  Maintenance)
= EANoaAa ~aao Aa A
msdnsluassd laidanisiana 2 35 Ae
1, m‘si’mahﬂlﬁ@hnmLaﬁmzmwmﬂﬁ@msﬁw;@Lﬁﬂ‘mwaam%aﬁm
. . v et v 1 1 J 1 1 4
(Mean Time between Failure : MTBF) m‘]_lii_l‘]_l‘gal,l,mm MTBF A@181naun3ngadnan

ﬂ%"uﬂga LLam’hmiﬂ%'uﬂ‘gaﬁlﬁwaéi"Wﬁ“ﬁ

naLdnAIaIINITNNulasianI NG (T4.)

Pl s = (N3N 7)
HwnannifamIhaEume (a3)

MTBF =

2. myanalaglfiiaadonissey (Mean Time to Repair : MTTR) @
U3u1l3euan dn MTTR ﬁma@aaﬂ'jwmaﬁauﬂ{uﬂ;o me'i'm'ﬁﬂ%'uﬂgaﬁ‘lﬁwaé’wfﬁﬁ

IALATAIINTRYAINMITENTALTUME (T3).)

X A ML . (UN13N 8)
FwueTniiemIiaEemy (939)

MTTR =
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wIsaiieavas

donsd WN9Sas (2553) iunaftanistigeinsainanin andezgndlilu
T IUNEARIASUBRLUER WU T RNSATINNSLABLATEITBINTLUIUMIHES LRNDY
NG 93.37% datdowdn 98.02% Aafian aansIaLaduns TN (MTTR) wastiy
ﬁtw:nmLﬂﬁﬂi:%dﬂﬂﬁﬂﬁ@m@”@%mmm%%ﬁm (MTBF) 8131304aANNTgaLFY
091N 9,617,204 UNdataaw 1 1,604,433 Undalfan
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mqmsﬁwmum%ﬁm aaszoziaamazdnlfinslunisgentings Wnautwaalu
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LWEW NAF ; LazAse (Bengtsson, Marcus ; et al. 2004) N&17137 Tauanedd
289M7NTIINBIANFAIN (Condition Based Maintenance) AUNNTLNTITNHUTIAMM
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Aaunaliudysszuulng

LWUEW U6F ; uAzAME (Bengtsson, Marcus ; et al. 2004) ldAanwFIdAn
rlidaaulalunisldifannistgssnsuuy Condition Based Maintenance (CBM) lu
Wala “Important Aspects to Take into Consideration When Deciding to Implement
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Tun13aann39 Corrective Maintenance Lilasannmswugaunwiasioufiannuidonie
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Maintenance Request & Record Sheet

Tuudagfeuuazufinmsaeaniyuasesdng

1. For Reguestor (diufudvan)

Machine Name - No.

(Fa-wiawma mIasing

Document No. FR-EN-001
Issue Date 06/11/2009
Rev. No. 04
Request No. (!ﬁﬂﬁ!-%d) H
Request Date (fufiud) :

M/C Trouble Status

(AnmATIEEY1E)

Trouble Time (nmﬁmaﬂﬂqgm) H

Request Time (!]ﬁ'\ﬁ!:é‘dﬂﬂgh"l) H

PR Maintenance Detail
fihandaud Ty

(a1

dfaaduud Tamnseud T 1d)

Detail : (eaz@oamssauiasiuaimmaiharda)

Technician (f3uds)

Employee ID

Employee ID

2. For Maintenance Engineer (d1170fhao11139)

In Charge Section |[] Primary & Extrude  []Building [CInspection Factory (l5ag) = [ Fac.1 []Fac.2 Action Time 1513u7'831)
WAMAIHLAYEY | [ Material [JCuring []Calibation [Utiity Group ¢hy) - O O T )
[ A=Urgent (A lusadng Shift (z) = [ODpay [ Night
Problem Lv. 3 . — = - =
i) [0 B=2-3 Days @i lumalusze: 23 fin Problem Type Oem  [Jem Finish Time (afivauista)
seiudam
[0 € =1 Week i lumeals: 1 dilan sztnnvasilywn [ Other T O
Clendu  [infu O fauaam [Janmse Cldwiaid - [Jwes biswyzel  CJammwdasalidfiame Production Start Time
Omsde Closwem Omvign Cmmiu OduftRen O TewedTvan COmaiaudanaa wafidudumsndn)
Omsee: Oawsduds Cawana [ msaszunn [ asafauiga Dmimé'aum“'mmia D%uq - S O
Cause of Problem Detail : (s1oa=Baaz1mavan1side)
(unnuasmaie)
T 2 AT PR = - v
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@797 10 A1ANEREZIIauTaILATIBd Tire Uniformity Machine RangLay 1-7 32#IN9

TN 9 UNTIAY W.¢. 2555 DIIWN 6 RINIAN W.7. 2555

1a3aefi AaNNEREzfianaaS) RMS (mmis)
wiia TUM 1 TUM 2 TUM 3 TUM 4 TUM 5 TUM6 | TUM7
9u.a.55| 0.14 0.19 0.22 0.37 0.19 0.13 0.28
16 4.0.55 | 0.14 0.16 0.22 0.45 0.15 0.19 0.18
231.A.55| 0.15 0.18 0.22 0.30 0.18 0.13 0.28
30 4.0.55 | 0.12 0.13 0.15 0.60 0.18 0.16 0.26
6N.N. 55| 0.38 0.21 0.14 0.27 0.21 0.13 0.23
130.W.55 | 023 0.15 0.21 0.49 0.21 0.14 0.28
20N.N.55 | 0.25 0.29 0.17 0.26 0.18 0.12 0.15
27 N.N.55 | 0.14 0.17 0.14 0.50 0.30 0.16 0.34
58.0.55| 0.14 0.16 0.20 0.33 0.26 0.12 0.35
12§.0.55 | 020 0.16 0.21 0.45 0.44 0.15 0.29
198.a.55 | 017 0.16 0.23 0.62 0.45 0.12 0.31
264.a.55| 0.15 0.20 0.24 0.50 0.20 0.15 0.31
21.8.55 | 0.16 0.16 0.22 0.55 0.21 0.11 0.19
9.8.55| 017 0.15 0.11 0.42 0.19 0.19 0.13
2310.8.55 | 0.16 0.19 0.13 0.47 0.28 0.18 0.24
30 1W.8.55 |  0.12 0.09 0.18 0.35 0.20 0.21 0.20
7WA.55| 0.14 0.12 0.18 0.38 0.07 0.17 0.15
14W.@.55 | 0.14 0.10 0.12 0.62 0.49 0.15 0.38
21 WA.55 | 0.1 0.13 0.20 0.51 0.49 0.13 0.25
28 W.A.55 | 0.14 0.13 0.16 0.42 0.37 0.13 0.21
58.8.55| 0.14 0.13 0.20 0.67 0.33 0.14 0.23
1148.8.55 | 0.17 0.17 0.25 0.63 0.32 0.20 0.18
18 8..55 | 0.12 0.12 0.16 0.62 0.47 0.13 0.14
25 8.8.55 | 0.11 0.12 0.18 0.59 0.28 0.11 0.17
20.0.55| 0.15 0.14 0.12 0.14 0.34 0.12 0.21
9n.A.55| 0.12 0.16 0.13 0.35 0.56 0.21 0.16
16 n.0.55 | 0.16 0.18 0.13 0.19 0.13 0.18 0.16
23n.0.55| 0.16 0.14 0.22 0.37 0.16 0.23 0.20
30n.0.55 | 0.12 0.10 0.16 0.14 0.22 0.13 0.28
6&.0.55| 0.13 0.25 0.15 0.53 0.07 0.31 0.25
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TN 11 A1aNNFwEZIIauD8ILATad Tire Uniformity Machine MaNgLa 8-14 321309

TN 9 UNTAY W.¢. 2555 DIIWN 6 RINIAN W.7. 2555

@309l AaNudnazfiana1as RMS (mmis)
i’uﬁi’m TUM 8 TUM 9 TUM 10 TUM 11 TUM 12 TUM 13 TUM 14
9u.n.55| 0.44 0.18 0.11 0.16 0.16 0.17 0.17
16 4.0.55 | 0.95 0.11 0.12 0.16 0.10 0.14 0.10
234.A.55 | 0.50 0.17 0.12 0.17 0.17 0.17 0.17
304.A.55 | 0.52 0.18 0.22 0.15 0.11 0.14 0.13
6 N.W.55| 045 0.29 0.14 0.14 0.16 0.27 0.21
13 N.N. 55 0.44 0.18 0.13 0.26 0.12 0.22 0.14
20 N.W. 55 0.39 0.12 0.19 0.14 0.16 0.24 0.12
27 N.NW. 55 0.49 0.29 0.10 0.24 0.12 0.12 0.11
58.a.55| 043 0.25 0.14 0.15 0.13 0.23 0.38
12 §.9. 55 0.27 0.21 0.11 0.20 0.12 0.19 0.12
19 §.9. 55 0.57 0.24 0.22 0.12 0.14 0.22 0.16
26 i.9. 55 0.54 0.15 0.17 0.13 0.16 0.24 0.13
2 14.8. 55 0.53 0.21 0.15 0.12 0.14 0.22 0.16
9 14.8. 55 0.32 0.15 0.12 0.17 0.11 0.26 0.19
23 14.8. 55 0.37 0.19 0.12 0.15 0.11 0.09 0.25
30 Lu.8. 55 0.47 0.12 0.11 0.15 0.15 0.19 0.13
7 N.A. 55 2.69 0.13 0.16 0.16 0.14 0.22 0.14
14 W.9. 55 0.56 0.30 0.18 0.16 0.13 0.24 0.16
21 W.9. 55 0.45 0.13 0.16 0.14 0.18 0.24 0.14
28 W.A. 55 0.40 0.32 0.12 0.17 0.10 0.13 0.29
5 4.4, 55 0.46 0.62 0.16 0.19 0.51 0.11 0.13
11 §.¢1. 55 0.55 0.42 0.18 0.16 0.21 0.20 0.13
18 §.¢1. 55 0.61 0.17 0.16 0.19 0.16 0.19 0.11
25 §.8. 55 0.45 0.17 0.19 0.22 0.14 0.16 0.16
2 N.A. 55 0.45 0.13 0.13 0.16 0.17 0.32 0.20
9 n.a. 55 0.45 0.15 0.17 0.14 0.16 0.31 0.22
16 N.9. 55 0.18 0.13 0.11 0.14 0.18 0.15 0.10
23 n.e. 55 0.16 0.16 0.15 0.10 0.21 0.16 0.08
30 n.a. 55 0.21 0.17 0.09 0.15 0.14 0.13 0.13
6 R.A. 55 1.30 0.14 0.17 0.24 0.19 0.14 0.13
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A
MicroVibe P

CMVL 3850-ML

Power withaut complexity, an advanced instrurnent for
simplified vibration assessment that fits in your pocket.

Now available in multiple languages (ML):
English, Chinese, German and Spanish.

With SKF's new MicraVibe P, vibration
assesement is as close and convenient ag
your POAl This econamical vibration meter
expansion modide fits in a PocketPCs
compact flash card slot (CF Type 1) and
features the user-friendly Windows® Mobila
Operating System. |dentify problems and
assess machine condition quickly and easly
with this versatile and easy-to-use pocket
tanl

Power without complexity

A handy Tuick-check” solution, based an = Quichly identify probiems

the universal PDA platform, MicroVibe P is - Expert judgment eriteria bosed on 1SD
simple to use. Built-in automatic functions vikration severity standard and SKF
virtually eliminate setup, while the analytical bearing evoluation

dieplays and automatic judgment of machine ~ FFT Spectrum analysis enables user
vibration readings help users identify machine tn pinpaint problems fke unbalonce,
problems on the spat! misalignment, hearing, rubs, ete

Features

= Exceptional value
- Low cost. compact, lightweight, warks
with many Pocket PC PDAs by Hewiett-
Packard, Deft, Tashibe, efe.

= Multi-point automation
= Standard vibration measurements
- Envelope aceeleration, aceeleration,
velocily, displacement, time wavelorm,
and FFT spectrum analysis
= Store and recall measurements
- For trending and analysis, store up lo

2,000 everall vibration signals. 1,000 FFT

spectrum, and 200 time wavefarms
* Data management software
- Enables users fo tronsfar machinery
vibration dota to 6 compuler for Erending
and further analysis
= MicroVibe P kit includes:
= MicroVibe P modute, dota management
software, acceisrometer and cable,
magnelic base, earphanes, user manual,
E?nwmrnmmw



MicroVibe P

An advanced instrument for simplified

vibration assessment

The MicroVibe P collects and displays overall vibration
readings and autornatically provides expert judgment of the
measured velocity and overall enveloped acceleration levels,
enabling immediate, accurate and reliable assesement of
machine ar bearing condition.

Multi-point automation saves time and

improves reliability

Automatically collect the

e ) P
for vibration analysis =

= acreleration, veloeity, e k.

displacement, and BHE R ]
ermeloped acceleration ﬁ 0405 0.647 1.582
= simultaneously SKFs ¥ 3867 52.15 1.351

Multi-point autarmation
saves Hime and enhances ha

the power, accuracy and = <] 0.017 0.078 4.609
overall reliability of your

deciion raking ~gving | (o] [ BRI
wou the information e

needed lo make the best [T g
possible judgment call.

Automatic setup and onboard expertise
_:'._: Mo | PT: m

ES0 Wand atioh, Evialaman
Mgl Ve 315 s

Vit fanwrty
[ -
i Sl v EE 3| Micrnvite ¢ o 106 ﬁ
o fudRME] Nuckgarant
0071 B0
17118 e G b
Hmirosd Vabin  5.THE
1848 Wrabicn ety
ot Clengar Duid B E.
GRIPEAK] F—
= x| om
[ sttty
- . e el
e
EEY =

The MicroVibe P provides extensive automatic setup and
evaluation of vibration results. Simply collect the data and
MicroVibe P does the rest = comparing readings 1o pre-

programmed velocity and enveloped acceleration severity
criteria fior a reliable and accurate evaluation of vibration
severity. This allows even novice users to easily determine
abnormal conditions and take appropriate action.

FFT spectrum analysis capabilities

With pre-set

measurements and user

selectable FFT resolution EEEQ@@@[@
at 400, BOO or 1600- Lt

ines, selectatle Fmaxand | " i
a 90 db dynamic range, e o 2
the MicraVibe P has .tl‘ﬁ- B R
what ttkes tohelpyou | g

easily pinpoint impending &

mathirie problems, Cursor .n

position readout with =
diplay oom optmizes | (| [
your analysis power. In =

addition, it automaticay = - Y
tabulates and fkplyethe’ ML —
highest vibration peaks

from a spectrum, making it easy o quickly identify signals
indicative of specific machine problems, like misalignment,
imbalance or bearing faults.

Time-waveform displays
Measure and store time
data, with the capability to
sebect acquisition type and
time measurement, Time
digplays in acceleration,
velocity, displacement or
enveloped acceleration. &
urigue autornatic transient
capture function starts 5
taking measurements ol \“v"f' b3
when the signal exceeds a £ -
user-specified trigger level,
enabling more detailed ME] E=
analysis of the pre- and
post-trigoer events
surnounding a change in
machine condition.

Versatile measurement capability

The MicroVibe P works with the two most commaonly used
vibration sensors = accelerometers and dynamic vebocity
tramsducers. Both enable you to take a multi-parameter
approach to your analysis and to optimize vibration data
gathering.



Audio analysis

Mow you can actually lsten

to machine problems using
the MicraVibe P's acoustic
capabifity. Simply connect the
earphones and [isten to the
operation of your machine.
When abnormal noise is

7

detected, use the vibration analysis capabilities of the Micro\ibe P

to zero in on the problem.

Store and recall measurements for trending

and analysis

The MicroVibe P data storage
capacity is also extraordinarily
impressive. It can store up to
2,000 overall vibration signals,
1,000 FFT spectrums ar 200
records of time wavefarm

data for later recall. A search
function retrieves specific
measurement points and a
“repeal” measurement let’s

you recall and repeat any
mieasurerment for more focused
analysis or trending of a
potential problem. Finally, a
“recall data storage” fist helps
you keep track of and reference
all collected data.

Data management and software for your

desktop computer

The next generation MicraVibe P now offers added functionality,
including a softwzare program to extract, save, edit and display
collected data. t's ideal for small route data collection

For further analysis and trending, data may be uploaded to
wour desktop computer using the Data Management softwane.
Once uploaded, vibration data, owerall trends and spectra can
be stored, trended, graphically displayed and even exported to
Excal®.

Utilities add value

Several exciting utilities help make the MicraVibe P an universal
tool for machine vibration analysis, for any level of expertise.
Collect data in English or Metric units or reference a dictionary of

wibration terminalogy.

SKF's new MicroVibe P truly brings you vibration monitoring and
analysis power without complexity. Its tomormow’s big solution
far vibration analysis n a small, smart package = and its available
today! Get mare information at www.skl com/em.

Specifications

MicroVibe P
CMVL 3850-ML

Minimem POA Requirements{*}:
Lonformes to the Pocket AT
Speciications

DOperating System: Microsoh™
‘Windows® Mobile 10/5.0
Froceszor: ARM Processar
Interface Compart Flash THFE Il Sl
13V only

Recammendes Specifications:
Processor: PXAZES J00 MHz or
righer

Memary RAME &é ME or highar
Interface with Pecket PL: [ompact
Hash TYPE IL, Siot 3.3 ¥ anly

Fower Supgiy: +1.3 ¥ [Supplied by
Pocket PC)

Current:

Stndby: 44 g A

Under Measurerment: 48 mi
Pickup Input (PU INk:

AL Vpirope Signok Maximiem = 2.5 Y
Inpt Termanot B-pin modular jack
{45} ICP type pre-amp Euit-in
‘aCCelEToMmater is Ot CoMmeCTeG.
Raw Waseehorm Dutput (PU OUT]:
AC Vioirope Sgnot Masimum £ 2.5
Destpur Terrminak Mlini-jack

(2.5 mm &)

Sampling Frequency: Ma@mum
T8 ikHz [Changes acrording o
Wooe) T8 kHz/3B.4 kHz

Aliasimg Fitter: 20 kHz2 kHz
{Changes axcoeting to Made and
Sampling Frequency]

M 16-Bi

Temperature Range: 0o =45 °C
{+32%F 1o +113 °F)

Humidity Range: <301 relative
fumidily, non-tondensing

‘Weight: 25 g (088 o) approenace
{Cand cey)

Dimensions: 400 mmx421 mm
169 mm (234" 1 166" x 0677
Thape: Conforms s OF Card TWOE
IL €ard Tize. Sea phaiograph.
Color; Black

® gy nce wore with o P4 Pleose
soe figt of Certited PO4E

MicroVibe P
CMVL 3850-ML

CMSS 3811
Accelerometer

Type: Pre-amp & bult-in. Shear
Tyoe

Power Sugply: DC =GV
Violtage Sensitivity: 20 miig
Resonance Frequency: 20 kHs
aEprodmae

Freguency Range: 3 Hz 1o 10,000
He

Masimum Arceloration: 500 mi*
Vibration Limst: 5000 it

Manimum Outget Voltage: = 1Y
Dutput Irpedance: Beiow 10010

Temmerature R -M%C e
+B0°C{-£*Fin 176 %)

‘Weight: &0 g (2.1 o) approsimatn

Tapped Hale: Ma, P = 1, decth &
mim, internal Shread

Integral Cable: Length 1.5 maters
5 feet)

Cannector: 8-gin maddar pluy
Dimensions: Sox Draving Beiow
Structure: Dust-procl, spray-proof
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MicroVibe P Measurement Specifications Ordering
CMVL 3850-ML o Memsrement i CMSS S8t hesteromes) Information
Frequency specfications Display specifications MicroVibe P Kit
[ Sprifieatisns hem Spatificatian CMVL 3850-ML includes:
Fempamity Grih | FFT gan = Micro¥ise P Modale
-P.. e ey thu-uuh_hﬂrs . f_slﬁsmldhuilmxr 15 moters
o w“:&m i insan sl Sl 1‘"':."“::3‘” P
= h = CMAL 3825 Two-Bar Magnetic Base,
g Ernalops Deticton: S0-1 kHe -H:.a::‘m high strength 40 & pedl, onn {1 each.
£ | Emelses Detecin: S00-10 ki + Coriar indicitien dupiiy + CMAL 3839 Earphones, one (1] pach.
Ll |Hl-ﬁﬂm 5 k-2 ks » Towrs vl ity » Data b Software £01-ROM,
[— _ ) tml11lud1.
fmquerey |'&Eé.5f?'n:hn FFT specificotions * MicroVibe P documentation {English
anly]
Mfuing | A ESLEA: ADEHY
e |I!I..E‘E.-'LR'EH! [Ty Speibiation : Krlmual
Famar T, | M AP OV EY 2/ E1 4 P~ v oo A e oot
gy b e ety - e - CE doclaration of cor
ELE m S e Salvttion |+ Carrying Case
m’ﬁ'"& & SUSO0I SIS | MOTE: Pocket BC (PDA) NOT INCLUDER.
V| ntimme o
ﬁ.:k‘m':a oD mmﬁm Mﬂ;mdkccﬁsnries
D300 mede [24 vange) :gg.nm ISF-d} 1811 Acceleromater, 15 meters
O | DSOam {100 rargel + E3: 250/ SO 24/ 2W Sk He integral catie [replacemeni),
- Ei: 2505000 16/ 24 501 with plg, 3 stinge, ore (1] each.
e e ; : + TMEE 1812 Velociy Bickup Sensar,
D-S000 v {La rargal Lines of rewstatione 16000 15 meess {5 Faet] irvogral cable, wish
LAy M A e e . ' :‘mm:
. ] Earphiones, pach.
‘Overall and judgment wm.fplm- mm ol
specifications wantom st adutmmiced | Certified Pocket PC PDA's
e Speccaion e reourcs, | With Windaws Mobile™
frwssurenmt | mosn A 60 Certifisd Pocket PC PDAS with
i ,‘%’-';,_rug“‘ Windoiws Mobile™ 2003
M dath » 2V o, s
e B0 RTO0
M i ey it - Pl
B oo S
; = P k700
9% = Toshiba
Stits ey (L i
hiriL L, skt r
E : S
et | Mbnorsmal judgrrnt by dbation : uar
P ki Compatible Pocket PC FDA with
Mmﬂq-ﬂlﬁ;h Windows Mobile™ 2003
e » Hewiett Packard
- B0
= P 2 HS
+ Toshiba
- o800
Certified Pocket PC PDA's with
SKF Reliabiliy Systems o
5271 Viewridge Court » San Disge, Calorria 92123 USA gt et
Telephare: -1 858-495-3400 » FAX: -1 BS8-4946-3531 = A0 2T

W Site: wwwe skl comyem

The comeess of this publcatios am tha
enkies parmission & granted. Evary cang |

anising o of the wse of e
publication sihout prior nolice.

of the pubichar and may nl bo mpndced [een
ko 15 Gresry T Aturady of tha ifarmatan containgd in
Hmmtmmmmmﬂhqm&m whither drect, indiesct or coneguantial
informaiion coniaingd herein. SKF reserees tha night oo SkeT any & of tis

ﬁ mmdﬂusﬁﬁm
and Estal are regiiamd rademanks and Wisdows Mobls 5 & rasemans of Microsedt

-hmnnmdmmm
CMI2B5 (Rudead 12-08) = Copynight £ 2006 by S0F Condion Monitoning, i ALL RIGHTS RESERVED.
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