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By FABREEKA International, Inc.

FOR REDUCTION OF LOW FREQUENCY VIBRATION




HOW FABCEL FUNCTIONS
IN REDUCING LOW
FREQUENCY VIBRATION

FA‘BCEL 25, 50 and 100

FABCEL is a high quality neoprene; molded into scientifically
designed pads measuring 18” x 18” (457mm x 457mm). The
pad surfaces have molded recessed offset-cells to allow flow
of rubber when under load while maintaining lateral stability.
This design eliminates the shape factor usually associated
with elastomeric pads and provides positive grip to machine
foot and foundation when under load.

FABCEL Pads are available in thicknesses of 516” (8mm)
and %2” (13mm) and each in a hardness of 25, 50 and 70
Durometer. FABCEL Pads can be cut to size to suit any re-
quirement up to 18” (457mm). For widths or lengths greater
than 18” (457mm) simply place the positive grip, cellular
designed FABCEL Pads side by side.

MAXIMUM LOADS

FABCEL Pads are rated for load and thickness as follows:
25PSI(0.18 MPa)-FABCEL 25 516" th.( 8mm)
50 PSI (0.35 MPa)-FABCEL 50 5/16” th.( 8mm)
100 PSI (0.69 MPa)-FABCEL 100 5h4” th.( 8mm)
200 PSI (1.40 MPa)-FABCEL 200 2" th. (13mm)
300 PSI (2.10 MPa)-FABCEL 300 2" th. (13mm)

PHYSICAL PROPERTIES

Test results were obtained using ASTM Standard Specimens
and are as follows:

FABCEL PADS 50 and 200 100 and 300
Hardness Durometer 505 705
Tensile Strength 2000 PSI 2000 PSI
Elongation 350% 220%
Resilience 52% 60%
Damping C/Cc-{Avg.) 6% 6%

RESISTANCE TO WATER, OIL AND HEAT

FABCEL Pads are resistant to most oils, water, steam and
chemicals. FABCEL 50C is available for special applications
requiring oil proof compounds. Consult with FABREEKA'S

ENGINEERING DEPARTMENT for specific recommendations.

Maximum temperature limits for continuous exposure for
FABCEL Pads are 200°F (95°C) except FABCEL 25 which
is 150°F (65°C).

FABCEL Pads are com- and can vary depending upon
prised of organic materials and test procedures. Please consuit
properties may vary from lot to Fabreeka’s Engineering Depart-
lot. All technical values contained ment for design assistance at
in this literature are averages 1-800-322-7352.

*FABCEL 25 is nitrile.

THEORY AND PRACTICE

When the disturbing frequency is low, a soft FABCEL Pad is
required to provide greater isolation. Multiple layer FABCEL
mounts are used to isolate lower than normal disturbing
frequencies.

DETERMINING THE PROPER FABCEL ISOLATOR

The first consideration is to select the correct FABCEL Pad.
The machine weight, disturbing frequency and bearing area
of the machine feet or support must be determined. The
weight must be converted to PSI (MPa) based on the support
area size. Referring to the paragraph headed Maximum Load,
the proper FABCEL Pad can be determined.

The following example illustrates the procedure for
designing a FABCEL isolator:

Machine Weight = 7,200 |bs (32 027 N)
Feet/Supports =4 ea. 6" x 6” (152mm x 152mm)
Operating Speed = 1,200 RPM—20 CPS

ENGLISH METRIC

, 32027

T20_ g0 g = 8007N
1,800 _8007N  _
Joie=50PSI 72 877mmz ~ 035 WPa

Use 4 pads 6” x 6" (152mm x 152mm) FABCEL 50.

The percent reduction in transmitted vibration for this
example can be calculated. A minimum frequency ratio of 2
is needed to obtain acceptable isolation.

Ft
—=2
N
Then:
Fs  20CPS
Nf =§ :42—‘ = 10 CPS (Hertz)

Referring to the FABCEL Transmissibility Tables for FABCEL
50, the percent reduction in transmitted vibration is for 1 layer
0%, 3 layers 15%, 6 layers 69% and 9 layers 82%.
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Figure 2. Load Deflection

MULTIPLE LAYERS

When the disturbing frequency is very low and the isolation
requirements are critical, multiple layer mounts of FABCEL
Pads are necessary.

Multiple layer mounts are supplied with a FABREEKA
Pad located every 3rd layer for added strength and stability.
The layers are integrally bonded together.

The addition of FABREEKA pads, while adding excellent
high frequency isolation, controls lateral flow of rubber and
vertical deflection to stabilize the relatively tall isolation
mount.

FABCEL's cellular design permits a larger deflection under
load than a solid rubber material of the same thickness. This
results in lower natural frequency and greater isolation.

FABCEL multiple layer isolators can be placed directly under

a machine or its support. If a narrow structural steel member

is used as a machine support or base, it may be necessary to

increase the isolator support area by including a steel load
distributing plate at each isolator location or one large plate
for all isolators. Good design of multiple layer isolators
requires that mounts should not be narrower than twice the
thickness.

SPRING RATE

The Spring Rate Formula for all thicknesses of FABCEL Pads
is as follows:
K= SRF x Pad Area

ENGLISH METRIC
b

K = —S K = E
n m

The following spring rate factor formulas and example will
allow you to determine FABCEL's spring rate for various
loadings, pad size and thickness.

Elastomers respond differently under dynamic conditions.
They act stiffer under dynamic conditions than under static
conditions.

Static

The static spring rate factor is determined from the slope of
the load deflection curve or estimated from the dynamic
spring rate factor. The average static rate is 40% of the
dynamic rate.

Dynamic

The dynamic spring rate factor is calculated as follows, using
the Frequency value shown on Fig. 1:

DSRF = 0.10 x (Dynamic Natural Frequency)? x stress



A typical example using FABCEL 50 is as follows:

ENGLISH METRIC
50 psi Load " 035 MPa
10" x 10" Area 0.254m x 0.254m
9 layers Thickness 9 layers
75 Hertz Dynamic Natural Frequency 75 Hertz

Dynamic Spring Rate Factor (DSRF)

DSRF = 0.10 x (Dynamic Natural Frequency )2 x stress
DSRF = 0.10 x (75)2 x 50
DSRF = 280  psi

in
280 psi DSRF 79 MPa
in m
Kd = Dynamic Spring Rate
Kd = (DSRF) x Pad Area

Kd = 280 Lbs/in2 x 100 in2 Kd = 79 x 106 N/m2 x 0645 m2
in m
Kd = 28,000 Lbs Kd = 5100000 N
in m

Static Spring Rate Factor (SSRF)
SSRF = Slope of Load-Deflection Curve

SSRF = 50-40 psi _ 10
056 -047in — 0095
SSRF = 105 psi
in
105 psi SSRF 29MPa
in m

Ks = Static Spring Rate
Ks = (SSRF) x Pad Area

Ks = 105 Lbs/in2 x 100 in2 Ks = 29 x 108 N/m? x 0.645 m2
in m
Ks = 10,500 Lbs Ks = 1871,000 N
in m

Inertia Block Isolation

Multiple layer FABCEL Isolators in combination with an inertia
block are an ideal solution for the reduction of vibration and
shock on critical installations. Contact Fabreeka Engineering at
1-800-322-7352 for details or assistance.

FABCEL 200 and 300

Rubber is essentially an incompressible substance that
deflects by changing shape rather than volume. As a result,
the load-deflection curve is greatly influenced by the shape
factor (S.F) of the pad used; i.e., whether the pad is relatively
tall with a small cross section, or relatively short with a large
cross section.

Under practical conditions the shape factor effect of FABCEL
25, 50 or FABCEL 100 is minimal and can be disregarded. :

Under certain conditions FABCEL 200 and FABCEL 300 exhibit
a shape factor effect, although not as pronounced as would be
the case in normally used elastomeric materials.

For greater load carrying capacity consider FABCEL 200/300
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