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3.5. Strip damper
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Fig. 21. Strip damper cross-sections for (a) single
insert design, and (b) interlocking multi-insert
design (6)

Viscoelastic
damping
material

Fig. 22. Strip damper designs with (a) continuous

retainuous retainer, (b) slotted retainer (6)
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Fig. 24. Isomctric graphs for a polycster(8)

4.2 Plastics

200cps 2] BEE HHdAA &7 F dampinght
£ 9] loss modulus E”9] BE RS Fig. 27
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Fig. 25. Contour plots for high damping materials (numbers in brackets refer to position of material

in Table 1 (8)
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Fig. 26. Construction of composite frequency-dyn-
amic shear modulus curve from data obtained
within limited frequency range and at diff-
erent temperatures, Curves 1-7 relate to
izcreasing temperature, that for curve 4
being the ‘reference temperature’ To.
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Fig. 27. E% vs. temperature curves for a range
of polymers which have been developed for
damping purposes (5)

Table 1. Dynamic property data for wide range of temperature and frequency

Position of Smax Shear modulus G’
Max loss factor Frepuency Temperature at Smex

Material Bumax cps T MN m™?
Plasticised polyvinyl acetate 2.6 50 5 15
Polystyrene. 2.0 2000 140 100
Polyisobutylene 2.0 6000 25 2.0
Polysulphide rubber (Thiokol RD) L9 7 5 70
Polyviny] chloride 1.8 20 92 23
Buna N(Type B-1), vulcanised 1.5 " 4000 20 10
Polymethyl methacrylate 1.5 1200 142 100
Plasticised PVC (Koroseal) 1.45 680 50 24
Polyester 1.1 200 108 70
Polytetrafluoroethylene (Teflon- '
TFE) ‘ 1.0 400 23 40
Hard rubber 1.0 40 60 70
Nitrile rubber 0.8 1800 20 110
Urethane rubber (Shore 80A) 0.8 30 -8 16
Filled rubber 0.5 2500 22 230
Urethane rubber (Shore 34A) 0.4 140 -23 300
Aquaplas (water soluble) 0.38 1000 40

167
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4. ‘Viton’ A
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MECHANICAL LOSS TANGENT, TAN 6,
o

-432-10123456783910
LOG REDUCED FREQUENCY, Hz, 25¢C

Fig. 29. Tan & .~ reduced frequency curves for
several rubbers (4)

Table. 2, Temperature range with and s >0.5
Throughout frequency 10< f € 1000cps

Temperature (C) Range

Polymer from to T
Hypalon 20 -5 13 18
Viton A 4 25 21
CD-AN copolymer 4 25 21
Natural rubber -45 ~23 22
SBR -33 -4 19
Polyisobutylene -47 18 65

Polyurethane No. -34 2 36
17 50 33
27 69 42
H 66 32

=35 30 65

9 45 36

Polyurethane No.
Polyurethane No.
Polyurethane No.
Polyurethane No.

DD AW N e

Polyurethane No.

7} #el, e PIBR BE7 25CRe} 3
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Rivo s o]&slr] sl A HET 57t B
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1. ‘Neoprene’ W
2. ‘Nordel’ (ECD-330)
3. ‘Hypalon’ 20
4. ‘Viton’ A

5. ‘Neoprene’ ILA(ECD-377)
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Fig. 30, In-phase component of complex dynamic
shear modulus (ulbroken line) and tangent of
the loss angle (broken line) data for severa
polymers(4)

= gt

Dupontiit€ BBAISE A7k 2 pol-
yurethane$ 4 E3d}¢+dl Fig. 31& ol o
A B loss tangent EfRS 25CA 22
HEEANA - iR ol

Fig. 310l 4 2@ loss tangent peak®] $13
t 2549 BER F9d04 F2 AR 492
2 #esloleol oleidt FEE Y-8 polyure-
thane 2] ZA W& #LA]7)d KX loss damp-
ing $EIK -2 polyurethan (F4 62 B X loss-da-
mping il A 2502 BEAL T Yube
A& BegFErh

—ipg o s 15 359 dampingkittel] K
3 A7k 2 TR e

1) FRAA AT F-2 demping FHFK L 7
A HgaF

(Table 2 | 4 1~ 5 7))

(2) 65C F-Zo A ¥-& damping L A

polyisobutylene 3L



%% T Damping#t bt o] FARESH HHE (2)

= -
. 2.0 SN
N // \
o / \
& ’ ‘\1
> L6 / \
(2) // '
A}
4 \
B 1, , \
g Lt STNB N2 TS \
’,
E ! ) ‘\6'/ I’ \\
, G .-
o / W\ /\ /’ RN \\
8 0.89 , b N \
O ; VA N N
E /’ / // N > *
g 0.4 LT
= e , — —
8 -4 -2 0 2 4 6 8
-

MECHANICAL LOSS TANGENT, TANdcw

Fig. 31, Mechanical loss tangent-log(reduced fre-
quency) curves for a range of experimental

polyurethanes. See Table. 2.
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Fig. 32. G, —temperature curves for polyvinyl
chloride and polyvinyl chloride-plasticiser
materials. The plasticiser contents are

noted on the appropriate curves in Fig. 33.
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Fig. 33. Tan &cw curves for polyvinyl chloride and
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Fig. 34. Dependence of tan &¢w on binder-filler ratios (1)
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Fig. 35." (Top) levels of damping:maxima, tan dcw, for a coating on sheet metal. Mass ratio,0.2 ;binder-

filer ratio, 60/40;frequency, 200Hz. (Bottom) Levels of damping maxima for various fillers for

constant coating thickness of 1.5mm on 1mm sheet metal. Binder-filler ratio, 60/40;frequency,
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