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Different Types Of Vibration Standards

1) ABSOLUTE, GENERAL (OK)
2) ABSOLUTE, MACHINE SPECIFIC (GOOD)
3) COMPARATIVE (BETTER)

4) HISTORICAL STANDARDS (BEST)




Absolute Vibration Standards, General

These standards represent a starting point or rough gauge to apply to most
machinery using an absolute vibration reference level by machine condition that is
based on both experience & historical data across many industries and machine
types. Some examples are as follows:

—_

IRD 10816 Charts (Casing Measurements)

Bernhard Chart (Casing Measurements)

Vibration Institute Standards (Casing Measurements)
Update International Standards (Casing Measurements)
Blake Chart (Casing Measurements)

ISO 10816-1 Standard (Casing Measurements)

API 612 Standard (Shaft Displacement)
Dresser-Clark-Jackson Chart (Shaft Displacement)
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PROS: No prior machine history is required to perform a general assessment of a
machine’s health.

CONS: Fail to account for the vast differences between machine types, bearing types,
stiffnesses, system mass, base types, machine speeds, loading, etc.




IRD ABSOLUTE
VIBRATION
STANDARDSIS!
(VELOCITY &
DISPLACEMENT)

*At or below 0.08 ips-pk is
good for general
machinery.

*At or above 0.314 ips-pk
is rough for general
machinery.
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IRD ABSOLUTE VIBRATION ACCELERATION
VIBRATION GENERAL SEVERITY CHART
STANDARDSI®
(ACCELERATION &
VELOCITY)

VIBRATION VELOCIYY— InfSce, PEAK

*About 1 g’s-pk or below
represents good
operation for most
machinery.

ACCELERATION -- G’'s PEAK

*About 3 to 4 g’s-pk
represents the limit of
good to fair operation for
most machinery.
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BERNHARD GENERAL
STANDARDS/
(VELOCITY & ACCELERATION)

Velocity:
1) Below 0.20 ips-pk is considered good

to fair.

2) Above 0.20 ips-pk is considered
rough.

Acceleration:

1) Below 3 to 6 g's-pk is considered
good to fair.

2) Above 6 g's-pk is considered rough.

Foundation Type: Suggestion is made to
reduce measured levels by 40% to
compensate for isolated or weak
foundations.

VIBRATION SEVERITY - GENERAL MACHINES

The chart below shows overall vibration severity guidelines for bearing housing
or machine casing vibration for general machinery and machine tools. The chart
combines several velocity references with one for acceleration,

For turbines, centrifugal compressors, mulfistage pumps, (machines with heavy
cases and light rotors) multiply measured vibration by 2 to 3.5 before applying the
velocity guidelines. Consult manufacturers for specific limits.

For machines on weak foundations or spring mounts, multply measured
vibration by 0.6 before applying the gmidelines. Machines operafing ncar a critical
speed or with resonance prolilems will vibrate more. Use a multiplier of 0.7.

OVERALL VIBRATION SEVERITY CHART

GENERAL | VELOCITY RANGE RECOMMENDED ACCEL. RANGE
MACHINER 600 CPM TO ACTION 120,000 CPM TO
120,000 CPM 600,000 CPM
g’s

1o minimize wear.

Faults are mineor,
orrections not cost effective.
Maonitor closel

| Machine in good condition.
Range for new or overhauled
muchines.

MACHINE TOOL DISPLACEMENT LIMITS FOR

VIBRATION DISPLACEMENT SPINDLE BEARING HOUSING

SEVERITY GUIDELINES VIBRATION IN THE DIRECTION
OF CUTTING

Thread Grinders - 00 0.06 mils
Profite or Contour Grinde,gs @ ——mMm—————— 0.08 mils
Cylindrical Grinders —0——m7—m o 0.10 puils
Surface Grnders —————————— 0.03 0.20 mils
Centzrless Grinders ——m—— X 0. 0.10 mils
Boring Machines ———— i 0.10 mmils

- 0.20 to 1.00 mils
Limits vary depending on size and finish tolerances.




Vibration Institute & Update International
General Standards

Vibration Institute, General Standards!®l Update International, General Standardsl’!

Machine Condition | Overall Vibration, Overall Vibration, Machine Condition | Overall or 12x RPM Higher Frequency
RMS Velocity Peak Velocity Vibration Level Vibration (Bearing
(ips-rms) (ips-pk) Frequencies)

or repaired
Unrestricted <0.12 <0.24
S ill .12 -0.28 .24 —0.
Unsuitable f >0.28 > 0.
operation

1
0.3
0.2
0.1

0.05

Precision, Very 0.01-0.02
Smooth




BLAKE CHART!!

DANGER

MINOR FAULT
NO FAULT

(DISPLACEMENT, sEUTE
VELOCITY & w
ACCELERATION)

NOTE : GIVEN
STANDARDS ARE
INTENDED AS AN AID
TO JUDGEMENT BUT
DO NOT REPLACE IT.
USE WITH CAUTION

32t /sec? )
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Velocity:
Below 0.06 ips-pk = No Fault.

Below 0.20 ips-pk = Minor
Fault.

Above 0.20 ips-pk = Some Fault.
Above 0.63 ips-pk = Acute
Fault.

Above 2 ips-pk = Danger.

Acceleration (Freq. Dependent):
1) Below 1 g’s-pk = No Fault.

2) Below 2-3 g’s-pk & Minor Fault.
3) Above 10 g’s-pk = Acute Fault ==
to Danger. e 2

Typical aitical machinery 2

EFFECTIVE ACCELERATION gP

EFFECTIVE VELOCITY
INCHES / SEC. PEAK

001 Inch )

0.001

TYFE OF
MACHINE

{ ONE mil

Electric motor or single-
stage eantrifugal pump
or fan

Typical noneritical machinery 1

EFFECTIVE DISPLACEMENT mili PP

Service Factor provides a way to FREQUENCY, 55
adjust levels for machine criticality.




ISO General Standards (10816-1:1995)[10]

"Derived Peak"
RMS Vibration | RMS Vibration Vibration
Velocity (mmy/s) |Velocity (ips-rms)| Velocity (ips-pk) | Class 1 | Class 2 | Class 3 | Class 4

0 [ om [ o0 | B |
s | 0w [ o0 [ B | B
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Zone B - Good. Acceptable for unrestricted, long-term operation.

Zone C - Unsatisfactory for long-term, continuous operation (alert level). A Complete copy of this
vibration standard is

available from the ANSI
Class 1 - Very small machinery or parts of machinery (20 HP or below). website at the following:

Class 2 - Small machinery (20-100 HP) on rigid foundations. http://webstore.ansi.org/
Class 3 - Large machinery mounted on rigid & heavy foundations.

Class 4 - Large machinery mounted on relatively soft foundations.




API SHAFT VIBRATION SPECIFICATIONI!I

‘The API 612 specification API SHAFT VIBRATION SPEC VERSUS RPM
offers a quick way to - ; ; ; ; -
gauge the severity of shaft
vibration in displacement

(mills-pk-pk).

Often used when
Commissioning new
equipment for service.

DISPLACEMENT (MILLS-PK-PK)

‘The spec is simply given
by applying the formula
shown at right.

-All you need to know is
the machine rpm to obtain
the spec.

1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000
RPM




Dresser-Clark-Jackson Chart, Shaft Vibration Of
Turbomachinery!®l

‘The Dresser-Clark- IS Ve CEE N I | |
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-Results are similar to
those from the API _
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