





5SS-kopplingens funktion

SSS ar forkortning av
I i varancrs. Synchro-Self-Shifting
» Det klassiska exemplet ar 2

rotorer som delar
generator.

 Det ar ocksa vanligt dar
man har rotorer med
valdigt olika
utrullningshastigheter




Exempel
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Kan SSS-kopplingen
paverka
vibrationerna?

Energiforsk Gasturbinseminarium



Kan SSS-kopplingen

paverka
vibrationerna?







Exempel pa vad som kan handa med dalig
uppriktning

B magnkudes 1
[v Order:1.00
[v Order:2.00

v overal level 1

~l p— : ' . ‘I- . | L]
240 260 280 300 320 340 350
Time (s)

[V Order:4.00 |
1

Totalnivans forandring nar

koppligen ”klickar” in Forandringen uppforstorad och

uppdelad i order.




Petighet lonar sig nar man vill anvanda

5SS-kopplingar

orelasning forra gangen 2017.




Vibrationsnormer
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balanserade en niva béttre an kravet pa stran

» Beroende pa hur kopplingen gar |h§

balanstillstandet. .

 Normserien innehaller &ven f thalans



Balansering av respektive rotor

 Enligt gallande norm 21940-11

» Varje delrotor skall vara balanserad till en grad STp—
battre an den Sammankopplade rotorn. Machinery types: General examples “;-E&:" | Megnichde

g parators, decanters)

Electric motors and generators (of at least 80 mm shaft height),
cimum rated speeds up to 950 r/min

Electric motors of shaft heights smaller than 80 mm

Table 1 — Guidance for balance quality grades for rotors with rigid behaviour

Balance quality | Magnitude
Machinery types: General examples e .82

Pper
Crankshaft drives for large, slow marine diesel engines
e > . . 4000
(piston speed below 9 m/s), inherently unbalanced

mm/s
Crankshaft drives for la w marine diesel engines
ton speed below 9 m/s), inherently balanced
Crankshaft drives, inherently unbalanced, el ally mounted Water turbines
Compressors
Computer drives
Electric motors and generators (of at least 80 mm shaft height),
950 r/min

Crankshaft drives, inherently unbalanced, rigidly mounted

Cars: wheels, wheel rims, wheel sets, drive shafts

Crankshaft drives, inherently balanced, e Ily mounted

Agricultural machinery

Crankshaft drives, inherently balanced, rigidly mounted

Crushing machines

Drive shafts (cardan shafts, propeller shafts)

NOTE 1  Typically, completely assembled rotors are classified here. Depending on the particular application, the n
higher or lower grade may be used instead. For components, see Clause 9.

NOTE2 All items are rotating if not otherwise mentioned (reciprocating) or self-evident (e.g. crankshaft drives). higher or lower grade may be used instead. For components, see Clause 9.

Allitems are rotating if not otherwise mentioned (reciprocating) or self-evident (e.g. crankshaft drives).

NOTE3 For some additional information on the chosen balance quality grade, see Figure 2 which contains generally used
areas (service speed and balance qual e G) based on common experience. some additional information on the chosen balance quality grade, see Figure 2 which contains gene

areas (service speed and balance qu. grade G) based on common exp

NOTE4 For some machines, specific International Standards stating unbalance tolerances

. ) . NOTE4 For some machines, specific International Standards stating unbalance tolerances exist.
NOTES The selection of a balance quality grade G for a machine type requires due consideration of the expected duty achines, sp Standards stating wrbatane €

of the rotor when installed in situ which typically reduces the grade to a lower level if lower vibration magnitudes are
required in servi

NOTE 5 The selection of a balance qu rade G for a machine type requires due con on of the expected duty
of the rotor when installed in situ which typically reduces the grade to a lower level if lower vibration magnitudes are
required in service.

NOTE & The shaft height of a machine without feet, or a machine with raised feet, or any vertical machine, is to be taken
as the shaft height of a machine in the same basic frame, but of the horizontal shaft foot-mounting type. When the frame is
unknown, half of the machine diameter should be used.

NOTE 6 The shaft height of a machine without feet, or a machine with raised feet, or any vertical machine, is to be taken
as the shaft height of a machine in the same basic frame, but of the horizontal shaft foot-mounting type. When the frame is
unknown, half of the machine diameter should be used.
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Lite storre

Table 1 {continued)

Balance quality | Magnitude
Machinery types: General examples grade Eper 11
G ]'I'lml.i'S

Centrifuge parators, decanters)

Electric motors and generators (of at least 20 mm shaft height),
of maximum rated speeds up to 950 r/min

Electric motors of shaft heights smaller than 80 mm

Machine
Paper machines
Process plant machines

Compressors

Computer drives

Electri g ators (of at least 80 mm shaft height)
of ma: ted speeds above 950 r/min
as turbines and steam turbines

higher or lo
NOTE2 Allitems are rotating if not otherwise mentioned (reciprocating) or self-evident (e.g. crankshaft driv

ome additional information on the cho: balance quali rade, see Eigure 2 which contains generally used

bration magnitudes

7 cal machine, is to be taken
as the shaft height of a machine in the s basic frame, but of the horizontal shaft foot-mounting type. When the frame is
unknown, half of the machine diame hould be u
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Figure Z — Permissible residual specific unbalance based on balance quality grade G and

service speed, n, (see 6.3)

Restobalans raknas i
g*mm/kg

| vissa fall sager man att
den mats i ym vilket ar
samma sak



Normer for vibrationer pa maskiner i drift

» 5S-1SO 20816 (Numret ersatter SS-1SO 10816 och SS-ISO 7919)

e Hittills utgivna normer i serien

« 20816-1 Vibration och Stot - Matning och vardering av maskinvibrationer -
Del 1: Allmanna riktlinjer.

« 20816-2 Vibration och Stot - Matning och vardering av maskinvibrationer -
Del 2: Landbaserade gasturbiner, angturbiner och generatorer over 40 MW, med
v}aits_kefilmlager och normalt varvtal pa 1 500 r/min, 1 800 r/min, 3 000 r/min, 3 600
r/min

« 20816-4  Vibration och 5tot - Matning och vardering av maskinvibrationer
Del 4: Gasturbiner pa over 3 MW, med vatskefilmslager

« 20816-5 Vibration och Stot - Matning och vardering av maskinvibrationer
Del 5: Maskinsatser i anlaggningar for generering av hydraulisk kraft och
pumplagring
« 20816-8 Vibration och Stot - Matning och vardering av maskinvibrationer
Del 8: Kolvkompressorsystem

« 20816-9: Vibration och Stot - Matning och vardering av maskinvibrationer
Del 9: Vaxlar



Standarder fortsattning

ligger kvar i den gamla

// med nominell effekt > 15 kW

ska pumpar for industriella tillampningar,
ande axlar




55G 3030

 Detta ar den enda norm som hanterar
uppriktning!!!

Normalt krav for uppriktning av
standardmaskiner ar max. 0,05 mm
parallellfel och max. 0,05 mm per 100 mm
vinkelfel.

Andra varden kan dverenskommas med
leverantdren med en teknisk motivering,
sasom t.ex. hogt varvtal.
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