2230740 -1- VIBRATI ON DAMPER This invention relates to a vibration danper
for danping the propagation of vibration through so?gdq7g@ich i s caused by
the vibration of sheet steels of 5 panels for vehi cF&& such as cars, covers
for machines, etc., and espegially, to a_vibration danper suitable for e
in laying down on the floors of vehi cl e~ Vi brati on danmpers of this kind

have heretOf@iﬁﬁ@&@@#@£ﬁﬂ§&¥§f a sheet obtained by m xing an inorganic 10
filler and r¢& into a base conprising a conventional

asphal t, for exanfhdssiimyentilonwredsties ttoora stibriapiornsfamper fora mi xed
asphal t ther d Ewgy ' bdt [ r n el ast oner,
which is m xggﬁPﬁgpev‘\:ﬁﬁt , g?ia asﬁ?'elbg? cﬁ‘;\h&ng aj{ﬁr}% pescl j|'§'gravi ty.

Such vi br at i shighnjer saasedhiby sheeMibration af sheatsteelsreft at low
t enper at usespahB18Y ¢br Vehiclied Fuch oA Bary] Hdwirls FOMREchPNBS, as the '

{oPerBlUTe ShaS: ohd eapectliiy, Wioh ISR Yt it Fhape 00 i ch
used, the vi Boatuse- damiaydngf deshn ion lthecfddors of vehicles.
Vibration dampers of this kind have heretofore
been formed of a sheet obtained by mixing an inorganic
10 filler and reinforcing fibers into a base comprising a
conventional asphalt, for example single blown asphalt
or straight asphalt, or a mixed asphalt thereof, and a
modifier such as a synthetic rubber or an elastomer, eﬁ%
which is mixed therewith, said sheet having a high
15 specific gravity. ' )
Such vibration dampers exhibit excellent
vibration-damping effect at low temperatures. However,
such vibration-damping effect becomes lower as the
temperature rises.
20 ' Thus, when the temperature of a place on which the
vibration damper is put is 40°C or higher at the time a
vehicle is used, the vibration-damping effect is

lowered. .
For this reason, it is preferable that the
25 vibration damper should be made thicker in order to (_

enhance its vibration-damping properties. However,
such a thicker vibration damper is not preferred
because the weight of a vehicle is increased when it is
laid down on the floor of the vehicle. In addition,

30 difficulties are also encountered on the work of laying
it. Aecordingly, there is a limit even to the
thickening of the vibration damper. This limit has
involved a disadvantage that it is impossible to
sufficiently enhance the vibration-damping effect'at

35 20-60°C.

In addition, it has been known to incorporate a



For this reason, it is preferable that the 25 vibration danper should be
made thicker in order to enhance its vibration-danping properties. However,
such a thicker vibration danper is not preferred because the weight of a
vehicle is increased when it is laid down on the floor of the vehicle. In
additiQPT', 30 difficulties are al so encounigred on the work of laying it.
Accordingly, there is alimt even to the thickening of the vibration

da][r?_er_. Th: s | il%&@nﬁuﬁw_ EM.E(& &ﬂg&&dﬁmha??btb&ﬁ.ohgdhﬁ\pb&‘pafls ith&gdft o
sufficiently ephance the vibration- i ng,effect at err]. addi ti on,
1 has been’ knibnd §9 e ks e’ 188, Spz et $6h- Bamp ik prpperditsy .

vi brati on danp&hisf hals deemacconpanied byr avdisadventtege dhatawbeng
properties. Thi a SN RN laS ni.ag e h a
vi bration danp??c?% §§§Hﬁ§§h on a£@§h?§|§a?P0§§*§ %gdg ggﬁ%cgge§}5§ eet,
i s adhesi o® pheder ofcd Bfeeic sheel), dtscadhesiencpropgrtdegnyor &hpabl e

laying is hencgreghcanidete 19 ldterdorateasend ré14able Aagehng A8 10 the
present invent %rx]m’cet %rfeeals%.ble unless an adhesive 'is used.
According to the present invention, there is
provided a vibration damper comprising:

10 30-70 wt.% of a vibration damper base containing
24-38 wt.% of the whole weight of the base of a resin
component and 48-65 wt.%¥ of the whole weight of the
base of an aromatic component and obtained either by
adjusting the components contained in an asphalt base

15 crude oil in the course of its refining or by blending
and adjusting a resin component and aromatic component
each having been obtained from petroleum asphalt; and

50-20 wt.$ of an inorganic filler in the form of a
thin flake of 20-200 mesh (841 - 74 micrometres):

20 wherein the sum of said vibration damper base and
filler is at least 80 wt.% of the whole weight of the
vibration damper.

The vibration damper of the present invention
makes it possible to solve the described disadvantages

_ 25 of the prior art and to exhibit an excellent vibration-

~ damping effect even if it is thin.

The vibration damper of the present invention can
exhibit an excellent vibration-damping effect over
desired temperatures when it is used as a vibration

30 damper for vehicles, and can be easily adhered closely
to an object to which it is applied, and also can be

. easily handled owing to its light weight.

The accompanying drawings illustrate the effects
exhibited by embodiments of this invention; in

35 particular:-
Figure 1 diagrammatically illustrates the internal



provi ded a vibration danper conprising: 10 30-70 wt. % of a vibration
danper base containing 24-38 wt. % of the whol e weight of the base of a
resin conmponent and 48-65 wt. % of the whole weight of the base of an
aromati ¢ conponent and obtai ned either by adjusting the conponents:-
contained in an asphalt base 15 crude_giLl in the course of its refining or
by bl ending and adjusting a resin conponent and aromati c conponent eash

][la?/: ng _bee?ﬁsga Qd&i?:fd Q{mﬁaﬁf ﬁ}mm}wgof&égab ﬂﬁiﬁ%ﬁg d&%@ﬁfbaeei {lor g;:mi c
iller in the formof a thin e o - mes - m cronetres);
20 V\ﬁ@%{ AN fxanpies %élﬁ"k’\ﬂ povenonR And (cenventioneler s at

| east 80 wwibhratiicre ddmpex WmsEE; of the vibration danper. The vibration
danper of the pr IV, | i ' e cri bed

di sadvant ages 2%%?%04%%%%’ mﬂﬁa%é)se% I%‘%?g’\:/'?%iat I on-
danpi ng %ef flass fagtans iaf iwlbrationidampeay haass deakrimf the present

i nvention GRianpildd)] ttHu) 8 &iond Wﬁ?ﬁﬂ%ﬂw&%ﬁﬂﬁeﬁ’ﬁedes' red

tenperatures when it is used as a vibration 30 danper fo s, and can
be easily SNfANPtheRely to an object to which it is applied, and al so can
be easily handl &igure'B (dlagramnaticakly il lustrate® G Yinge &l ngs

iIIustrateigg%e¥Jé¥§£§ of vibration damper bases used in Example
10 2, in which the contents of a filler were varied; and

Figure 4 is a diagram illustrating variations in
internal loss factor between vibration dampers in
foamed and unfoamed states.

Features of the present invention will hereinafter

15 be described in detall.

The vibration damper base employed in the present
invention may be obtained by adjusting the components
contained in an asphalt base crude o0il in the course of
its refining, but may also be obtained by blending the

20 resin component and aromatic component in petroleum
asphalt. Since this base contains greater amounts of
the



exhi bi ted by enbodinents of this invention; in 35 particular:- Figure 1

diragrammatically illustrates the internal -3- loss factors (inner
Verlust) of ,a vibration danper base used in Exanples of this invention and
conventional vibration danper bases; Figure 2 diagrammatically illustrates

the intgrnal 5 loss factors of vibration danpér-bases used in Exanples, the
conposi t1ons of which were changed from one another; Figure 3
diagrammatically illustrates the internal |oss factors of vibration danper
bases used in Exanple 10 2, in which the contents of a filler were varied;
“and Figure 4 i s Zesinganth arematig: FABPORENSS sAEPaKednter khe FepYenhienal
- between vibration_danpers in foaned and unfoanmed states. Features,of the

present inventi oR1QFN| 2sRRa1R Y cBtraight jasphaltqand §beafillerci§ pration
danper base enployed in the present invention may be obtaine adj usting
a;'tné ! bugk| SnBared B a6V

the conponents cBRPEPARED| FReReiR}R R HATESE, AY BY of
R conventional vibration dampers, the internal loss factor
5 of the vibration damper is increased in comparison with
those of the conventional vibration dampers.

The amounts of the resin and aromatic
components contained in the vibration damper base used in
this invention are 24-38 wt.% and 48-65 wt.§%,

10 respectively, of the whole weight of the base. With
respect to various asphalts used conventionally on the
other hand, for éxample, blown asphalt (10-20) contains
13-16 wt.$ of the resin component and 33-35 wt.$ of the
aromatic component, and straight ésphalt (60-80) contains

15 22-23 wt.t of the resin component and 44-46 wt.% of the
aromatic component.

_ If the content of the resin component in the
vibration damper base is less than 24 wt.$, its internal
~ loss factor will be enhanced, but its Young's modulus will
20 become too low and its form retention will hence be
deteriorated. Any contents more than 38 wt.% will result
in a vibration damper base not only having a increased

Young's modulus and hence a reduced internal loss factor

but also having high brittleness and deteriorated
s moldability or formability.



its refining, but nmay al so be obtained by blending the 20 resin conponent
and aromatic component in petroleum asphalt. Since this base contains .
greater amounts of the -4- resin and aromati c conponents conpared to the
conventional blown asphalt or straight agphalt and the filler is contained
therein in a | arger anmount conpared toTany~conventional vibration danpers,
the internal |oss factor 5 of the vibration danper is increased in>
conparison with those of the conventional- vibration danpers. The anmounts of
the resin and aromatic conponents contained in the vibration danper base
used in this invention are 24- 38 w . % and 48-65 w . 96 10 respectively, of

conventi onal | 3“2&%&% i’ ‘t‘f"o#r?éxa%ﬁ;% f* 2@3283 '
cont ai ns 13- 1 @60 t he die 8- g@ g’ Yéuﬁ agomatic
conponent, 'btﬂa%%%etﬁ&( ﬁ%?gcont ains 1 E% /g t he .
resin CQWDO%\ eg VeIt bebons Hider aimﬁitcufprrmaﬂee-n& pge content of

the resin c
5§ expected to enhance its internal loss factor. 1If the

content is more than 65 wt.%, its internal lo§s factor
will be enhanced, but oily components will become too

great. Such a large amount of olly components are not
preferred because they tend to leax out. 1In addition,

10 its form retention will be deteriorated. Furthermore,
vhen the base contains the aromatic component in such a
large amount, a temperature at which the internal loss
factor reaches 2 maximum value is lovered.

When the vibration damper base is obtained by the

1S5 refining of an asphalt base crude oil, it contains an
asphaltene component and a saturated component as
inevitable components in addition to the resin and
aromatic components. It is however desirable to minimize
the content of the asphaltene component because when it is

20 contained in a large amount, the Young's modulus of the
base is increased and the enhancement of its internal loss
factor is hence prevented. It is therefore desirable to
control its content to 5-12 wt.$ of the whole weight of
the .base. On the other hand, when the saturated

25 component increases in quantity, the Young's modulus is

reduced and the internal loss factor is enhanced.



vi bratton danper base is less than 24 w.% its internal |oss factor wll
bé enhanced, but its Young's nodulus wll 20 becone too low and its form
retention will hence be deteriorated. - Any contents nore than 38 wt. % wil |
result in a vibration danper base not only having a increased Young's

nmodul usi and -hence a reduced internal |oss factor but al so having high
brittleness and deteriorated noldability or formability. I f the content
of the aromatic conponent in the vibratian ganper base is |ess than 48
w.% its Young's nodulus will becone higher and it will hence not be 5
expected to enhance its internal |loss factor. |If the content is nore than
65 Wt.% its internal |oss factor will be enhanced, but oily conponents

will become tOﬁo%eEi—, sSifde 2t r@ematRtEn©foni bf tREPBAGER! $gare not
preferred because they tend to |eak out. In addition, 10 its form

rétention willgbgegebpatedptinl {s Bestitabin cto bininbeebdte contanes tie
aromati ¢ conponent In such a |large anount, a tenperature at which the

i nternal |oss fgc@esisplécto TantrolLiftealcontent ober 8d12\Vtnstoe theration
danper base is obtained by the 15 refining of an asphalt base crude oil,
it contains anghole weight of the base. Further, when the saturated

s component increases in quantity, a temperature at which

the internal loss factor reaches a maximum value is
lowered. |

The filler is in the form of a thin flake
1ikxe conventionally known mica, graphite, clay, talec, etc.

10 In partiéular, mica high in Young's wmodulus {s most
preferfed. In order to enhance the internal loss factor
the filler has a particle size of 20 mesh (841 micrometres)

or larger. However, any fillers larger than 200 mesh (74 micrometres )

will result-in a vibration damper deteriorated in vibration-
18 damping properties and are hence avoided.

The vibration damper according to this invention is
obtained by blending the filler into the base. In order
to improve its form retention, it may contain nonasbestine
otganié tibers, for example, pulé fibers éuch as waste-

'zo paper as a fibrous component, as needed.
In the vibration damper of this invention, it cannot
. be expected to enhance its internal loss factor unless. the
vibration damper base is controlled to 30-70 wt.% of the
whole weight of the vibration damper, the filler is
25 adjusted to 50-20 wt.% of the whole weight and the sunm of

the vibration danper base and filler comprises at least 80



asphal t ene conponent and a saturated conponent as inevitable conponents. in
addition to the resin and aromatic conponents. It is however desirable to
mnimze the content of the asphaltene conponent because when it is 20
contained in a |large anount, the Young's nodulus of the base is iricreased
and the enhancenent of its internal |oss fpactor is hence prevented. It is
therefore desirable to control its content to 5-12 w. % of the whol e ¥ei ght
of the base. On the other hand, when the saturated 25 conmponent

i ncreases in quantity, the Young's nodulus is reduced and the internal |oss
factor is enw&nded. - 6- However, since the formretention of the base
Is deteriorated it is.desirable to nlnlngge its content. It is desirable

to control its contlﬁfntthﬁoaﬂ‘%ﬂ‘wﬁ%)‘me Fatien danpe robase: imdess
Furt her, when_ the sahﬁr te q@gne t ncriiies | uantity, a
tenperature &PafhidO Yndi the fillex-wil} HOR Great s .
| owered. The f|IIe h [P f I ke gopventio |y
known nica, BPSpf téb%glk:g)'/’?’ Pdalmg: ét c %}b P?n*’ﬁi?’f’h , 1 @&"rﬂ 39\‘ in
Young' s ngUkBEmhMﬁ%& or moldability, will hence be brought about.

Oon the other hand, any amounts exceeding 70 wt.$ will

result in a vibration daiper deteriorated in internal loss

factor because of correspondingly decreased filler.

on the contrary, if the amount of the filler is
increased to more than 50 wt.% of the whole weight of the
vibration damper, any vibration damper having a further
enhanced internal loss factor cannot be obtained and
15 moreover its formability or moldability béco-es

deteriorated.

It is necessary to control the total amount of the vibration
danper base and filler to at least 80% of the whole weight of
20 the vibration damper; preferably the vibration damper
base and the filler are present in amounts from 45-60 wt.$
and 50-25 wt.8, respectively.
As described above, a temperature at which the
internal loss factor reaches a maximum value varies

25 depending upon the content of the aromatic component in

the vibration damper base. It is therefore possible to



preferred. In order to enhance the internal |oss factor the filler has a
particle size of 20 nesh (841 micronetres) or larger. However, any fillers
| arger than_200:mesh (74 mcrometres) will result in a vibration danper
deteriorated in vibration- 15 danpi ng properties and are hence avoi ded.
The vi Qration danper according to this ipvention is obtained by bl ending
the filTer into the base. In order to inpPove its formretention, it may
cont ai n nonashestine organic fibers, for example, pulp fibers such as
wast e- 20 paper as a fibrous conponent, as needed. In the vibration

danper of thi pridseadithy) tépdrfdtifite b X ERsEiged Teiperaturd a%nt er nal

| oss factor unless the vibration danper base is controlled to -70 wt. % of

t he whol e wei gontrolilihy i itsitcontelftnpeBediites, When ias saturatédusted to
50-20 wt. % of the whole weight and the sumof the vibration danper base
~ahd filler cocompoment isawntiined vin %he fvibhration dampert basei,btie on
danper® base is less than 30 w.% the anount of the filler will be too

great ahll a vtemperaturenaty whigh the intermal loss Sacter meaches a
formability or | dability, wil|l hence be brought ,about. On . the other
any amounbs epeggm vajug vAKjes depending updn its content as with

the aromatic component. This temperature can therefore be

hand,

preset to a desired temperature by controlling its
content.
‘As will be described subsequently, when the
10 vibration damper base is caused to foam, the temperature
at which the internal loss factor reaches a maximum value
becomes higher. The vibration damper base is therefore
adjusted by controlling the content of the aromatic
component or saturated component éo as to give a maximum
15 internal loss factor at a desired temperaturé.,
The adjustment -of the aromatic component or
saturated component may be achieved by controlling the
| amount of such a component contained in an asphalt base
~ crude oil in the course of its refining. However, it is
20 also possible to adjust the component either by adding an
oil containing a large amount of the aromatic component or
saturated component or by adding straight asphalt
containing a large amount of the aromatic component or
blown asphalt containing a large amount of the saturated

25 conmponent.

The vibration damper according to this invention



result in a vibration danper deteriorated in internal |oss factor because
of correspondingly decreased filler. On the contrary, if the anount of the
filler is increased to nore than 50 wt_ %of_the whol e weight of the

vi bration danper, any vibration danper hgving a further enhanced i'nternal

| oss factor cannot be obtained and 15 noreover its formability or

nol dability becones deteriorated. It is necessary to control the totat

amount  of &bAtwiABAthe" £42788" 1RIAR Wi::fdid gblﬁ’nJo%?t °°f the

whol e wei ght of 20 the vibration danper e vibration

darrper basecoigared wilthether eonventibnal %'I%%tﬁd‘n’ a0, Wt . % and 50-25
.% respectively. As described above, a tenperature at which the I nterna

Ioss fact oraceerd¢ngdyyuitmis unevenydn surface &nChéntd Ma¥a ity get ent
of the aromatic conponent in the vibration danper base. It is there ore

possilbl e t ointipatecwithecat stpelasheet! onawhdely d¢ Hanee deuna ey .
controllrng its content. Besides, when a saturated conponent is contained

in theSvi brdewnn finepeA wiewpoint ofmformi. ur Howevelri,clitt is poswibille | oss
factor reaches ab maxi num val ue varies depending upon its content as
with to lay it down without hindrance gy sticking it with an
adhesive on the steel sheet.
In addition, the vibration damper of this invention
can be caused to foam to give smooth surfaces. It hence
10 becomes easy to form an intimate bond with a steel sheet on which
it is to be laid down, and is improved in adhesion
properties. Such a damper can be caused to adhere to the
steel sheet with ease by heating it upon its laying.
Upon foaming, it is preferable to use a blowing
15 agent and a foaming aid in amounts of 0.5-3% and 0.5-6%,
respectively, of the whole weight of the vibration damper.
Any proportions of the blowing agent lower than 0.5% will
be too low to smooth the uneven surfaces of the damper to
improve its adhesion properties. On the other hand, any
20 proportions higher than 3% will result in a vibration
damper containing too numerous cells. Such a vibration
damper is undesirable to use as a laying sheet.
Moreover, when the vibration damper base is caused

to foam, the temperature at which the internal loss factor

25 reaches a maximum value becomes higher.



the aromatic conponent. This tenperature can therefore be preset to a
desi'red téenperature by controlling its content. As will be described
subsequent |y, when the 10 vi brati on danper base is caused to foam the
tenperaturé at which the internal |oss factor reaches a nmaxi mum val ue
becones: hi gher. The vibration danper base-ii¢ therefore adjusted by
contrd$+ing the content of the aromatic conponent or saturated conponent so
as to give a maxi mum 15 internal |oss factror at a desired tenperature.
The adj ustnent of the aromatic conponent or saturated conmponent. may  be

achi eved by control | iThe gresentudnventiem wildohesednattex: bendgscrihgd
asphalt base crude oil in the course of its refin

al so possi bl e ti® £yxther I@%&kﬁh%lﬂwwqaﬂgﬁﬁl;g\é\%\ég;‘behh#&?‘ﬁ%gg a
1 ai ght asphal t  conCARRAR) CAGR G FBHALTRR (RRPere ErLE eBRforBnt or |-
bl o SRR R B I o ] G BRRSY BRanpTSEPREG s
5 shown in Table 1, and the proportions of components in
vibration damper base A-D, which were used in any one of
the examples, are as shown in Table 2.
The internal loss factors of a vibration damper base
used in the examples of this invention and conventional
10 blown asphalt and straight asphalt were determined. The
results are as illustrated in FIG. 1. As apparent from
FIG. 1, the internal loss factor of the vibration damper
base according to this embodiment is more enhanced than
those of the conventional asphalts. .
15 Example 1 is indicative of an embodiment making use
of an unfoamed vibration damper base, and the same applies
to Comparative Examples 1 and 3. Other Examples and
Comparative Example are indicative of embodiments making
~ - use of foamed vibration damper bases.

20 Exanmples 2-4 are indicative of embodigents making
respective use of thé vibration damper bases B-D.
Asphalt C contains a larger amount of the saturated
component compared with Asphalt B, while Asphalt D
contains a larger amount of the aromatic component

compared with Asphalt B.



contains the filler in an extrenely high proportion conpared wth the
conventional vibration danpers. Accordingly, it is uneven in surface and
hence hard to get intinate with a steel sheet on which it is to be laid 5
down, froma viewpoint of form However, it is possible to lay it down
w t hout hindrance by sticking it wth an gqglaesive on the steel sheet. In
addition, the vibration danper of this invention can be caused to fodmto
gi ve snmooth surfaces. It hence 10 beconmes easy to forman intimte bond
with a steel sheet on which it is to be laid down, and is inproved in
adhesi on propert i egyapp1ah 52 16211PAl catl vie ofaate dubodidinte nakinige st eel
sheet with ease by heating it upon its laying. Upon foamng, it is
preferabl e t gau3e jordlctiisnyityl azgenteabd ok paliymgrans ianzoddfies .of
0.5-3% and 0.5-6% respectively, of the whole weight of the vibration
danper. Any propor tExapplel & e Hindicagixgemt RonemboRdRe@ts3hwMNIBe t oo
| ow to snooth the uneven surfaces of the danper to inprove its adhesion

properti es. %%?;Feaogggrcgﬁggin@@yigoa 1 PFG@0ahd@ms. hi gher than 3% w | |

result in a i On danper containing too nunerou gells. Such a
vibratign danper isSnewtesin able 3, are she pakernal,less fRCLors: ofhen
the vibration danper base is caused tq f.qa the te rature at which the
i nternal | osthieagtihration danpess “nafpgﬂm% u@”‘ﬁ?@gﬁﬁs aﬁ':agher.
Comparative Examples, as determined at 20°C, 40°C and 60°C
when they are formed into sheets of 2.0 ma thick and the

sheets are separately laid down on a steel sheet of 0.8 mm

10 thick.

The internal loss factor of the vibration dampers
in each of the Examples at 20°C and 40°C is more enhanced
than that in €omparative Examples. All of them exhibited
internal loss factors at 20°C and 40°C superior to that of
a vibration damper with a vinyl acetate block polymer,
synthetic rubber and petroleum resin as modifiers

added thereto as in Comparative Example 2.

The vibration damper in the unfoamed state in
Example 1 exhibited the maximum internal loss factor at
20 20°C, while the vibration damper in the foamed state in
Example 2 exhibited the maximum internal loss factor at
40°C and both vibration dampers in Examples 3 and 4, which
made respective use of Asphalts C and D containing
respectively larger amounts of the saturated component and
2% the aromatic component compared with Asphalt B in Example

2, exhibited the maximumn internal loss factor at 10°C as



-10 - -The present invention will hereinafter be described in further detail
by the follow ng preferred enbodi ments. Conpositions of vibration danpers
described in Exanples of this invention and Conparative Exanples are as 5
shown in Table 1, and the proportions of conponents in vibration danper
base A,D, which were used in any one of tshel2xanples, are as shown in Table
2. The Tnternal loss factors of a vibration danper base used in the
exanpl es of this invention and conventional 10 bl own asphalt and strai ght
. asphalt were determned. The results are as illustrated in FIG 1. As
appar ent from Ril@ustrated i4n KXI@d 2o0ss factor of the vibration danper base
according to this enbodi nent_is nore enhanced, than those of the
conventional asphal t FIGs 3 diagrammatigally jilluskrates, the an enbodi nent

maki ng use of an unfoaned vibration damper base, and the sane apBLi es to

Gonpar at i ve Exmii‘%‘id’%.‘ﬁﬁ% %M%’%_%Mﬁ%& kheppthey, o

Examplos 2-4 aPORGRNERS JDeE AR AT e TR {4 dRbrefe 10 EXaRoLRc?

vibration danmper bagesidéd to 308, 50% 70% and 90%. It is understood
therefrom that if the content is less than 30%, the
internal loss factor is not enhanced compared with those
of the conventional vibration dampers, and even if the

content is more than 50%, the internal loss factor is not

10 impi'oved further.

The vibration damper in Example 5 was obtained by
adding the vinyl acetate block polymer and the petroleum
resin to the vibration damper base in Example 3 and
reducing the amount of the fnler.corresponding. As shown

18 in Table 3, it is understood that the,intert.nal loss factor
at 60‘C is enhanced compared to that in Example 3.
FIG. 4 diagrammatically illustrates the comparison
| results of internal loss factors between the foamed
./

vibration damper in Example S and its corresponding
20 unfoamed product. It is appreciated that the temperature
at which the foamed product of Example 5 exhibits the
maximum internal loss factor is shifted to a high~
temperature side against the unfoamed product.
Shown in 'l‘able 4, are internal loss factors as
25 determined on various sheets of different thicknesses,

which were obtained from the vibration dampers in Example



Asphalt C contains a | arger anount of the saturated conponent conpared with
Asphalt B, while Asphalt D contains a | arger anount of the aronatic :
conponent conpared with Asphalt B. Exanple 5 is indicative of an

enbodi nent nmaki ng addition of a vinyl acetate bl ock polymer as a rodifier.
Exanple 6 is indicative of an enbodi neng3id which Ashalt B was contai.ned in
a large anount. Shown in Table 3, are the internal loss factors of the

vi bration danpers in individual Exanples and conparative Exanples, as
determned at [err] when they are fornmed into sheets of 2.0 nmthick and

t he sheet s 2aiahd GomparatdveiExampke o a steel sheet of 0.8 mm 10 thick.
The internal |oss factor of the vibration danpers in each of the Exanples

at [err] and [er s apparent fixom &he mesults showndm/Zable adplis. Al

of themexhibited internal |oss factors at [err], and [err] superior to that

of d‘a vi br aingie that, the vikration, dmBXanple R ArRtic rubber .
an etrol eum resin .as difierg added thereto, gqs in Conparatjve Exanple 2.
The Vi br ot ORABERAL AR ARUAFINK dans 28cHeF @pd Tow In egecitic

gravity compared with the vibration damper in Comparative

Example 1 under the same thickness.



Exanpl-e 1 exhi bited the maxi muminternal |oss factor at 20 [err] while
the vibration danmper in the foanmed state in Exanple 2 exhibited the maxi num
internal loss factor at [err] and both vibration danpers in Exanples 3 and
4, which made respective use of Asphalts C and D containing respectively

| ar ger Zamounts of the saturated conponent qpd-25 the aromati c conponent
corrpare\d' with Asphalt B in Exanple 2, exhibited the maxi muminternal | oss
factor at [err] as -12- illustrated in FIG 2. FIG 3 diagrammatically
illustrates the determ nation results of internal |oss factors when the
content of the filler in the vibration danper in Exanple 2 5 was changed
to 30% 50% 70% and 90% It is understood therefromthat if the content is

| ess than 30% the internal |oss factor is not enhanced conpared w t hose
of the conventi¢ngl, Jigrjati pn dangers, |and] even i|f the gontlent} i s|norfe than
50% the interngl @ ogs@flactpr s rot 1( mpf @gqd furtheP.f The vibrgtion
danper 'i\n Exanplleo 3¢ yas lobt pi ngd Hy addi ng} t hg vilnyl]| acet atle b} ock pdl yner
and t he petrol e $infto thelvildratidn nper_Basel i nj Exdnpl e 3] ang
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reduci ng the amount of the filler corresponding. As shown 15 i n Table. 3,
It Is understood that the internal |oss factor at [err] is enhanced
conpared to that in Exanple 3. FIG 4 diagrammatically illustrates the
conparison results of internal |oss factors between the foaned vibration
danper in Exanple 5 and its correspondiygg_20 unfoanmed product. It .is
appreci ated that the tenperature at which the foaned product of Exanpde 5
exhibits the maximuminternal |loss factor-is shifted to a high- tenperature
si de agai nst the unfoaned product. Shown in Table 4, are internal |oss
factors as 25 determ ned on various sheets of different thicknesses,

whi ch were obtained fromthe vibration danpers in Exanple --13 - 2 and

Conparative Exanple 1. As apparent fromthe p-esuhts ‘h@Nﬁ—un Table 4, it is
understood that the vibration danper in ExarnpRke®q erfe<eniangced in internal
| oss factor and low in specific gravity conragv\ﬁth°41£ibration danper
in‘qpnparative Exanpl e 1 under the sane thidk §ejlej|e°e
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-14- [err] [err] - 16 - Table 4 Exanple 2 [err]

Specific gravity 2.0 mm . 0.33 0. 35 0. 15 2.7-2.8 kg/[err] 3.0 mm
0.39 0.42 0.'23 4.0-4.2 kg/[err] 4.0qgm 0.45 0.48 0.29
5.1-5.6 kg/[err] Conp. Ex. 1 2.0 nm 0.14 0.09 0.05 3.1-3.3
kg/[erﬁb_ 0. 27 0. 22 0.17 4.7-4.9 kg/[err] 4.0 mm

0. 32 28 0 20 6.3-6.5 kg/[err] Although the present invention has
been descri bed above with refierence to tpup)w &f erred enbodi nents thereof,

it is to be understood that the invention is not limted thereto and that

various nodififcations_ and chpnges 1 1L n tqrls cap. be made grein
WF t hout departlnﬁfPPB % 98 C m 48 E] gb 8 ‘;pecfgxc grav ft

) 2.0 mm 0.33 | 0.35 | 0.15 2.7-2.8 kg/m3
) ! 3.0 mn 0.39 | 0.42 | 0.23 | 4.0-4.2 kg/m3
4.0 mn 0.45 | 0.48 { 0.29 | 5.1-5.6 kg/m3
Comp. Ex. 1
2.0 mm 0.14 | 0.09 | 0.05 | 3.1-3.3 kg/m3
3.0 mm 0.27 | 0.22 | 0.17 | 4.7-4.9 xg/m?
4.0 mn 0.32 | 0.28 | 0.20 6.3-6.5 kg/m3

| Although the present invention has been described
above with reference to the preferred embodiments thereof,
it is to be understood that the invention is not limited
thereto and that various modifications and changes in form
and details can be made therein without departing from the

scope of the invention.



scope of t

30-70 wt. % of a vibration danper base containing 24-38 wt. % of the whol e
wei ght of the base of a resin 5 conponent and 48-65 wt
wei ght of the base of an aromatic conponent and obtai ned either by

adj usting the conponents contained in g asphalt base crude oil in the.

cour se of
aromatic c

50-20 wt. %
nmesh (841 - 74 rbero

and filler

he invention. -17- CLAIMS 1. A vi bration danper conpri sing:

.% of the whole

its refining, or by blending and adjusting a resin conponen#”and

t 10 each having been obtained from petrol eum asphal t;
ino;ganic filler_in the fornlof a thin flake of 20-200
tyibyatipn AMRPRR CAWPF LN d vi brati on danper base

i's at3¢%tw89%%f%ohﬁi°ét:llm| Qaiifer Bagd ddietdbningration

and

damper bas40H Fhet E%‘%&%ﬂ“”ﬂw‘i@ﬂa'a’ s B, R Ao o

sat ur at 8 cowporaht and 48+65 asphl o£ nthe owhole weight of uthe ed 20

conponent  g{ e co0k a) Nedrbila 848 Ug&ﬁp&f@,ﬁ{ O4h& sftdindd ‘dfther by

10

15

20

25

30

35

adjusting the components contained in an asphalt base
crude oil in the course of its refining, or by blending
and adjusting a resin component and aromatic component
each having been obtained from petroleum asphalt; and

50-20 wt.% of an inorganic filler in the form of a
thin flake of 20-200 mesh (841 - 74 micrometres):;

wherein the sum of said vibration damper base and
filler is at least 80 wt.§ of the whole weight of the
vibration damper.

2. A vibration damper according to claim 1,
wherein the vibration damper base contains, as
components, an asphaltene component and a saturated
component, and both asphaltene component and saturated
component are contained in amounts of from 5§ to 12 wt.$%
of the whole weight of the vibration damper base.

3. A vibration damper according to claim 1 or 2,
wherein the inorganic filler is mica.

4. A vibration damper according to any preceding
claim, which further contains organic fibres.

S. A vibration damper according to any preceding
claim, wherein the vibration damper comprises:

45 - 60 wt.§ of the vibration damper base; and

50 - 25 wt% of the filler.

6. A vibration damper according to any preceding
claim, which has been caused to foam with a blowing
agent and a foaming aid in amounts of 0.5-3 wt.% and
0.5-6 wt.§, respectively, of the whole weight of the
vibration damper.

7. A vibration damper according to claim 1,
substantially as described in any one of the foregoing



of the whol e weight of the vibration danper base. 3. A vi bration danper
according to claim1 or 2, wherein the inorganic filler is mca. 4. A

vi brati on danper according to any preceding 25 claim which further
contains organic fibres. 5. A vibration danper according to any preceding
clai m_wherein the vibration danper conprjses: 45 - 60 wt.% of the

vi brat™en danper base; and 50 - 25 wt % ofl8he filler. 30 6. A

vi brati on danper aciordi n%tg any preceding claim which has been caused to
foamwith a bl B#PMBLE8eht ¥*8nl-a foaning aid in anounts of 0.5-3 wt.% and
0.5-6 wt.% respectively, of the whole weight of the vibration danper. 35
% A vibration danper according to claiml1, substantially as described in
any one of the foregoing -18- Exanples 1 to 6.
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