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ASK R&D

Balance Product of the
Quality Relationship Rotor Types - General Examples
Grade (eﬂr X f:\'r) [
mm/s
G 4 000 4 000 Crankshaft/drives™ of rigidly mounted slow marine diessl engines with uneven number of cylincders®
G 1 600 1 600 Crankshaft/drives of rigiclly meunted large two-cycle engines
G 630 430 Crankshaft/drives of rigidly mounted large four-cycle engines
Crankshaft/drives of elastically mounted marine diesel engines
G 250 250 Crankshaft/drives of rigidly mounted fast four-cylinder diesel engines
G 100 100 Crankshaft/drives of fast diesel engines with six or more cylinders™
Complete engines (gasoline or diesel) for cars, trucks and locomotives®
G 40 40 Car wheels, wheel rims, wheel sets, drive shafts
Crankshaft/drives of elastically mountad fast four-cycle engines with six or more cylinders
Crankshaft/drives of engines of cars, trucks and locomotives
G 16 14 Drive shafts {propeller shafts, carclan shafts) with special requirements
Parts of crushing machines
Parts of agricultural machinery
Individual components of engines (gasoline or diesel) for cars, trucks and locomotives
Crankshaft/drives of engines with six or more cylinders under special requirements
G 6.3 6.3 Parts of process plant machines
Iarine main turkbine gears (merchant service)
Centrifuge drums
Paper machinery rolls; print rolls
Fans
Assembled aircraft gas turbing rotors
Flywheels
Pump impellers
Machine-tool and general machinery parts
Medium and large electric armatures (of electric motors having at least 80 mm shaft height) without
special requirements
Small electric armatures, often mass produced, in vibration insensitive applications and/or with
vibration-isolating meountings
Individual components of engines under special requirements
G 25 2.5 Gas and steam turbines, including marine main turbines (merchant service)
Rigid turbo-generator rotors
Computer remory drums and discs
Turbo-comzressors
Machine-tool drives
Medium and large electric armatures with special requirements
Srnall electric armatures not qualifying for ane or bath of the conditions specified for small electric
armatures of balance quality grade G 6.3
Turtzine-driven pumjps
G 1 1 Tape recorder and phonograph (gramophone) drives
Grinding-machine drives
Small electric armatures with special requirements
G 0.4 0.4 Spindles, discs and armatures of precision grinders
Gyroscopes
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PERMISSIBLE RESIDUAL UNBALANCE e,.. in Ib-in/Ib of rotor weight

or

CENTER OF GRAVITY DISPLACEMENT, e,.. in inches
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PERMISSIBLE RESIDUAL UNBALANCE FOR EACH CORRECTION PLANE
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COMPARING API, ISO & MIE-STD-167-1
BALANCE TOLERANCES
] Upar = Permissible residucl unbalance FOR EACH CORRECTION PLANE in cunce inches. |ozdn]
W = Rotor Weight In Pounds. W = 1000 Ibs, for all exomples shown.
M= daximum Continuous Operoling RFM.
T G =150 Balance Quality Grade Mumber, i.e. 6.3, 2.5, 1.0 et
F < 10% Journal Static Load U, = 56.347 x (Journal Static Load W/2)
N:
50 U, =G x&015x W2
T M
| I MIL-STD-167-1 U, =0177W {0 e 150 RPI)
| = 4000 W /N {150 to 1000 RPM)
v =4W/IN {Abewve 1000 RFM)
_l'g W = Total Rotor Weight
L AP U, =4W/N W = Journal static Load)
"l
Iy F = 1.77 (RPMA000Y (oz-in) [Centrifugal Farce]
LA
B MIL-STD-167 EC G 6.3 50 G 2.5 B0 G 1.0 APl FC = 10%W/2
1 U | Centr. U_.| Centr. U, [ Centr. U, [ Centr. Centr. U,.. [ Centr.
i ‘I e R M| ozin| Ferce| ozn| Force| ozin | Ferce| ozdn| Force u-:r; Foree | ozdn| Force
R "N 50| 177 7| 1280 =l soo| 20| =200| 02| 133|  o05|12520 500
e 500 16 7| 380 17| 10| es| eo| 27 40 18] 1130 50
v 1 ~ 1000 4 7 19.0 ) 7.5 13.3 30 5.3 2.0 R 280 50
by 2000 H 14 25 &7 38| 2846 15 108 1ol 71 7.0 50
\ L 2000 133 21 6.3 100 2.5 3.8 1.0 157 O 2.5 31 50
4000 10 2l 47| 133 17| 3538 al =z 05| 142 1.8 50
‘\ LA 5000 B 35 2| 1sm 15| &4 &l zes| oa| 177 1.1 50
d ~|| 4000 &7 a3 EXd -] 13| 797 5| zs| oE| 1%a 0.3 50
1 \- 7000 57 22| 27| 734 11| %28 Al 373 02| 20| o 50
'-‘ "t Copyright 19579 IRD Balanding
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e ~4{Fc = 10% Wr2 | S
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| | Center of gravity - the point | ~

i about wlncg‘ﬂu rotor’s weight | - PIA.
Couple Unbalance -
Principal Inertia Axis - a line about which the rotor's weight
is equally distibuted. The Center of Gravity is always on the
principle inertia axis.
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Dynamic unbalance - is a combmation of sttic and couple unbalance.
This is the type of unbalance usually found.
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Static unbalance - the unbalance umlheplmc of the center of gravity.|
Or ly, equal unt from the C.G.
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[1]: ISO 1940/1, Mechanical vibration - Balance quality requirements for rotors in a constant
(rigid) state - Part 1: Specification and verification of balance tolerances, 2003

[2]: Ali M. Al-Shurafa, Determination of Balancing Quality Limits, Saudi Electricity Company-
Ghazlan Power Plant, 2003

[3]: The Practical Application of ISO 1940/1, Balance Quality Requirements of Rigid Rotors, 2005
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