NAVSEA
STANDARD | TEM

FY- 05

| TEM NO 009-104 |
DATE: 29 AUG 2003
CATEGORY: Il |

1. SCOPE:

1.1 Title: Vibration Testing and Anal ysis; acconplish
2. REFERENCES:
2.1 S9073- AX- SPN- 010/ WA, Vi bration Anal ysis, Machinery
2.2 Equi prent Techni cal Manua
3. REQUI REMENTS:
3.1 M nimm personnel qualifications:

3.1.1 For vibration testing, personnel shall have the equival ent of
1,000 man hours of conbined experience in: vibration concepts and term nol ogy,
the use of vibration equiprment, perform ng equi pnent calibration, using
el ectronic data collectors for monitoring and recording of vibration data, the
attachment of transducer nounting di sks and bl ocks, the selection and | ocation
of transducers, cal culating machi ne frequencies, and have a qualified
Vi bration Category | certification fromthe Vibration Institute, or equival ent
experi ence and training.

3.1.2 For vibration analysis, personnel shall have the equival ent of
3,000 man hours experience in: the use of FFT analyzers and data collectors,
i dentifying machinery faults, perform ng spectral analysis, performn ng
vi bration testing, and have a know edge of the engineering units involved,
have a qualified Vibration Category Il certification fromthe Vibration
Institute, or equival ent experience and training.

3.1.3 Subnmit one legible copy, in hard copy or electronic nedia, of
witten substantiation of the credentials of the personnel to the SUPERVI SOR
seven working days prior to the start of vibration testing.

3.1.3.1 Subnmit any change of this information as it occurs to
t he SUPERVI SOR
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3.2 Acconplish vibration testing and anal ysis of the equipnent in
accordance with 2.1, using the ship’s applicable Vibration Test and Anal ysis
Quide (VTAG, and the foll ow ng.

3.2.1 Test the equipnment at normal operational speed and | oad, using
2.2 for guidance.

3.2.2 Vibration data shall be recorded after obtaining stabilized
bearing tenperatures for continuous duty equiprent.

3.2.2.1 Prior to collecting any data, operate punps with
electric motor drivers a mnimum of four hours.

3.2.2.1 (Operate punps with auxiliary turbine drivers a
m ni mum of two hours.

3.2.2.2 (Qperate other equi pnent a m ni mum of one hour
3.2.2.3 For auxiliary turbine drivers or other variable speed
equi prent, data shall be acquired within plus or nminus 5 percent of the

speci fi ed speed.

3.2.3 Internittent or special duty equi pnent shall have vibration
data coll ected during the normal operating cycle.

3.2.4 Acceptable vibration data results shall not exceed like unit
average machi ne values (statistically averaged signatures maintained in the

shi p’ s/ Cl ass program dat abase). New or new y overhaul ed units shall be
conpared to the Mean plus one Standard Deviation of the statistically averaged
machi ne data as criteria. |If only one conponent, the driver or the driven

conmponent, was replaced or overhaul ed and no repair action was acconplished to
the other, the unit vibration signature shall be conpared to the Mean plus two
Standard Devi ations of the statistically averaged machine data as criteria.

3.2.5 Record results of vibration analysis on a test data sheet,
Attachment A

3.2.5.1 Subnit one legible copy, in hard copy or electronic
nmedi a, of the following to the SUPERVI SOR

Conpl eted Attachment A

Machi ne’ s vibration data plots

VTAG applicable to the machine

Aver age nmachi ne val ues applicable to the machine
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4. NOTES:

4.1 Equi prrent performance shall satisfy vibration requirenents of
speci fic average machine values if the machinery itemis included in the
ship’s machinery vibration analysis (MVA) program Such prograns are in
conpliance with 2.1 and depend on the ship' s applicable VTAG to identify
machi nery, provide pertinent measurenent |ocations, nunbering conventions,
test conditions, manufacturer’s configuration information, analysis ranges and
maj or forcing frequencies.

4.2 For surface ships, other than aircraft carriers, VITAG and average
machi ne val ues are available on a web site | ocation.
Go to URL http://aec-nt.navsses. navy. nil/production/login.cfm
Conpl ete User Registration Form
Upon recei pt of User nane and Password approval, return to System Assessment
Website (TPOCs for website 215-897-7467 or 215-897-8471).
Select "Vibration Tools" fromnenu on left side of introductory screen.
Sel ect "VIBADS WA UWility By HULL" or “VIBADS MVA Uility By APL” under
Vi bration Tools Menu
Fromthe "VIBADS MVA Utility", or “VIBADS APL/ WA Utility” Screen, the user
may retrieve avail able nachi nery pictures showi ng sensor |ocations, VTAG data,
and averaged vi bration data by using an interactive criteria such as:
1) Ship d ass

2) Hull

3) Machine, or

4) APL

5) Select "Retrieve Criteria" - Avail able machinery pictures show ng sensor

| ocations, VTAG info, and averaged data will be displayed. For the CW WA
site, you automatically get order-normalized | ow and hi gh range spectral
graphs of MEAN plus One STD. You can al so sel ect AVG and AVG plus 2 STD. If
you wi sh to convert spectra to frequency format (i.e. 500 Hz and 5000 Hz) you

need to fill in RPM (Machi ne fundanental) and Scal e (500) and spectra data
will be "stretched" accordingly. The "TEXT" option gives tabul ated numeric
val ues of each spectral |ine by sensor |ocation.

4.3 For aircraft carriers, VTAG and average nachi ne val ues are avail abl e
from Supervi sor of Shipbuilding Newport News, Aircraft Carrier Planning Ofice
(757-688-5183).

4.4 Equi prrent Techni cal Manual will be listed in the invoking Wrk Item

4.5 For new or newy overhaul ed equi pnent, start of vibration testing can
only conmence upon satisfactory conpl etion of shipboard operational testing,
which will be addressed in the invoking Work Item Al so consider any other
adj acent work in the machinery space which may affect acconplishnent of
vi bration testing.
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ATTACHVENT A

MACHI NERY VI BRATI ON ANALYSI S REPORT

DATE OF VI BRATI ON TEST:

SHI P NAME HULL:
CONTRACT/ JOB ORDER NO. : WORK | TEM NO. :
| DENTIFY: DRIVER OVERHAULED [ ]YES [ ]NO
DRI VEN OVERHAULED [ ]YES [ ]NO
EQUI PVENT NAVE: EQU P. NO.:
DRI VER MANUFACTURER: SERI AL NO. :
DRI VEN MANUFACTURER: SERI AL NO. :
VTAG USED: HULL APPLI CABI LI TY: , SWAB: , MD:

RECORD ACTUAL OPERATI NG CONDI Tl ONS:
(SPEED, LOAD, PRESSURE, ETC., COR OTHER CONDI TI ONS AFFECTI NG THE TEST)

TEST RPM

RECORD VI BRATI ON TEST EQUI PMENT USED:

COVPONENT MANUFACTURER MODEL

ANALYZER

ACCELEROVETER

CAL| BRATOR

REPCRTI NG CONTRACTOR:

PRI NTED NAME:

TESTS RESULTS: SAT [ ] UNSAT [ ] (Provide reconmmendation for corrective
action(s) if UNSAT)

S| GNATURE: PHONE
S| GNATURE OF PERSON PERFORM NG ANALYSI S (|1 NDI CATES VI BRATI ON TESTI NG
|'S COVWPLETE | NCLUDI NG RECORDI NG RESULTS/ DATA)

ATTACH COPY COF VI BRATI ON SI GNATURES, APPLI CABLE VTAG AND AVERAGE MACHI NE DATA.
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