7 July 2004 RADI O WAVE ABSORBER COWPCSI TI ON TECHNI CAL FI ELD Thi s i nvention
relates to a radi o wave absorber which is widely used for shipping,

ai rplanes, etc. 5 and, nore particularly, it relates to a %oggg§i%6&p of a
radi o wave absorber of a single layer type which is applied or placed on a
reflector made of netal or the |ike. BACKGROUND OF THE | NVENTION 10 In
recent years, studies for utilization of radio wave of a m crowave range
and a mllimetric wave range have been briskly carried out in various
fields and, as a result, radi o wave absorbers for prevention of

el ectronmagnetic interf ereer himes bassosgee! vomsodbrpyR! i ¢ attention. Anpng
them wavel ength of radio wave of a mllinetric wave range is particularly

as very shortTECHNIG@RDUFIREBO mm and, therefore, in the so-called
"absorption of matching type" where radio wave is 20 absorbed by an
absor ber pl aced orfhie Enwémcionfralates| totarrather wakasabeenbar
requi rement that thickness of the radi o wave absorber matching such radio
wave is to Welehdeswhdedy need. £purshiéppinber eiplabeen &tdi.lemm in the
radio and, more particulariy, it relates to a composition of
a2 radio wave absorber of a single layer type which is
applied or placed on a reflector made of metal or the
like. | |
BACKGROUND OF THE INVENTiON
19 In recent years, studies for utilization of
radio wave of a microwave range and a millimetric wave
range have been briskly carried out in various fields
and, as a result, radio wave absorbers for prevention
of electromagnetic interference.have been receiving
15 public attention.

Among them, wavelength of radio wave éf a
millimetric wave range is particularly as very short
as about 1-10 mm and, therefore, in the so-called
"absorption of matching type” where radio wave is

20 absorbed by an absorber placed on the surface of a
reflector, there has been a requirement that thickness
of the radio wave absorber matching such radio wave is
to be made 1 mm or less.

Further, there has been a dilemma in the radio

25 wave absorber compositions up to now that the radio



25 wave absorber conpositions up to now that the radio - 1 7 July 2004
wave absorber having a thickness of sone extent is necessary when the
radi o wave absorbing property for a broad range of radi o wave Jguly 2o0be
achi eved whil e, when thickness of the radio wave 5 absorber is to be nade
thin, radio wave absorbing property for a broad range is not avail able.

DI SCLOSURE OF THE I NVENTION I n accordance with one aspect of the present

i nvention, there is provided a conposition for absorption of 10 radio wave

wher e an wehectheeabehtididwegt ht e cinad ¢¢ bsmé oapautded webBs@asRdiehat e.
An object of this invention is to provide a conposition of a radio wave

absor ber thd chdis wine dhsoebingi prigertyvaliser b biwad adingewad eranfi cawhiread
range in spite of the fact that 15 it is a radio wave absorber having a

t hi n t hi cknéesbe pagfiistvedt whhker adien whiekabsordfertheompdsotwasre of this

i nvention _ is that an el ectroconductive_ titaniumoxide is conpounded with a
subs? r at @EErPgEhi Vi dPa Radghbhén nefdishedveoppeetbing propertpyt &par ped
that the_conmpounding, ratio of . the above-nentioned el ectroconductive

titani umFPde TEBIG 0 Pt 8Vl RIS ght of the substrate is 5-40 parts by

wei ght aggsbiogﬁRﬁ“§9ﬂ}&f%&%ﬁﬁ?ﬂmﬁhat an el ectroconductive carbon black is

conpound
In accordance with one aspect of the present

invention, there is provided a composition for absorption of

10 radio wave where an electroconductive titanium oxide is
compounded with a substrate.

An object of this invention is to provide a
composition of a radio wave absorber which is able to efficiently
absorb the radioc wave of a broad range in spite of the fact that

15 it is a radio wave absorber having a thin thickness.

A gist of the radio wave absorber composition of this
invention is that an electroconductive titanium oxide is
compounded with a substrate for achieving the above-mentioned
object.

20 It is preferred that the compounding ratio of the
above-mentioned electroconductive titanium oxide to 100 parts by
weight of the substrate is 5-40 parts by weight and it is also
preferred that an electroconductive carbon black is compounded
in an amount of from more than 0 part by weight to not more than 4

25 parts by weight to 100 parts by weight of the substrate.

The radio wave absorber composition of this



in an amount of frommore than O part by weight to not nore than 4 25 parts

by weight to 100 parts by wei ght of the substrate.

conposition of this 7 July 2004 invention is constituted as gg

and, when

like, it is possible that a radi o wave absorber
frequency of a mcrowave range 5 and a mllinetric

dependi ng’
radi o wave
radi o wave
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correspondi ng to any
wave range i s prepared

The radi o wave absor ber

above

upon the changes in its thickness and it is also possible that
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and a millimetric wave range is prepared depending
upon the changes in its thickness and it is also
possible that radio wave of a broad range can be
efficiently absorbed in spite of the radio wave
absorber_having a thin thickness.

BRIEF¥ DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a graph showing the result of
measurement of coﬁplex relative permittivity of a
sample of an epoxy resin board in accordanceiwith this
invention.

Fig. 2 is another graph showing the result of
measurement of complex relative permittivity of a
sample of an epoxy resin board in accordance with this
invention.

Fig. 3 is a graph showing the result of
evaluation of radio absorbing property of a coating
material according to an example of this invention.

Fig. 4 is a graph showing the result of
evaluation of radio absorbing property of a coating
material according to ancther egample of this

invention.



Fig. 4 Is a graph showing the result of evaluation of radio absorbing
property of a coating material according to another exanple of this 25
invention. 3 7 July 2004 BEST MODE FOR CARRYI NG OQUT THE INVE?E&%»&&?Z

her eunder, enbodi ments of this invention will be illustrated ih detail by
referring to the drawi ngs. The radi o wave absorber conposition of this 5
I nvention is prepared by conpoundi ng an el ectroconductive titani um oxide
and, if desired, an electroconductive carbon black with a substrate. Wth
regard to the substrate, a material which is selected from for exanple,

t her nopl ast i ¢,[.eS| t [ resi | ous kinds of rubbers and
el ast oger i s%c??g’d%BEr }%&JE%%%@ tqng' ﬁ@e&ﬂ‘@ﬂ%i nis able to easily
constitute a radio ber I desi red thickness by .applying on
a reflector foll o'\?\‘/ewgﬁggfegg?%hgeén@%?l é%st f?? rt Se@f’é’re“%é'%&”gﬁr adi o
wave absor beggh | ' - A r 8 : Vg dTE
therm)plasti(izje ?gépﬁﬁkgﬁgpgngggﬁﬁgé'?%adgg%g?%gﬁéigﬂp e, mo@%ﬁ%%in resin
sugh |\§|S pol6xéet hyl etgeapdapel ¥RKAP LS be P Yor¥da F'RSidE 4 as Nylon 6
an on ;

5 invention is prepared by compounding an

electroconductive titanium oxide and, if desired, an
electroconductive carbon black with a substrate.

‘With regard to the substrate, a material which
is selected from, for example, thermoplastic resin,

10 thermosetting resin, various kinds of rubbers and
elastomer is used. Particularly, a thermosetting
resin is able to easily constitute a radio wave
absorber having a desired thickness by applying on a
reflector followed by setting even when the reflector

15 for a radio wave absorber has projections.

With regard to the above-mentioned thermoplastic
resin, it is possible to use, for example, polyolefin
resin such as polyethylene and polypropylene;
polyamide resin such as Nylon 6 and Nylon 66;

20 polyester resin such as polyethylene terephthalate and
polybutylene terephthalate; or a mixture thereof.

With regard to the thermosetting resin, it is
appropriately selected from, for example, epoxy resin,
bolyurethane resin, polyester resin and phenol resin.

25 With regard to a setting agent, that which is commonly



20 pol yester resin such as pol yethyl ene terephthal ate and pol ybutyl ene
terephthal ate; or a mxture thereof. Wth regard to the thernosetting
resin, it is appropriately selected from for exanple, epqxﬁuﬁgsbgb4

pol yur et hane resin, polyester resin and phenol resin. 25 Wth regard to a
setting agent, that which is coomonly 4 7 July 2004 used is used and,
therefore, there is no particular |imtation for its type and quantity.
The above-nentioned el ectroconductive titanium oxide is that where the
surface of titaniumoxide 5 conprising spherical crystals of a rutile type

or needle cpyghaks Qked Lnl,! %h%%oi:%,c%’lte%% it Q:Loa[ialatrqgi%q}lra&condum lve

| ayer such as Sn02/Sb layer. This electroconductive aniumoxide is

di spersed i n1ami¢HRIbhakSr! @ tEBkGphankegiahititht,y of the said 10 °
substrate high. In addition, the above-nentione el ectroconducti ve

titani um oxi de hasTha ewceklmehtiphydi eakbcetrdcohalicealesitakisniitih and al so
has an excellent dispersibility when conpounded with a substrate. 15 Wth

regard to thexaBevésmthaitowbdrearthen shirfake ofheidamEunbexedplified
acetyl ene bl ack, furnace black and Ketjenbl ack. Ketjenblack is
particul ar| ycomprising spherical crystals of a rutile type or
| peedle crystals of a rutile type is coated with an
electroconductive layer such as 5n0;/Sb layer. This
electroconductive titanigm oxide.is dispersed in a
substrate to make the permitfivity of the said

10 = substrate ﬁigh. In addition, the above-mentioned
electroconductive titanium oxide haé an excellent
physical and chemical stability and also has an
excellent dispersibility when compounded with a
substrate.

15 : With regard to the above-mentioned carbon black,
there may be exemplified acetylene black, fgrnace
black and Ketjenblack. Ketjenblack is particularly
preferred. The electroconductive carbon black is
dispersed in a substrate so as to make the

20 permittivity of the said substrate high.

The compounding amount of the electroconductive
titanium oxide and the electroconductive carbon black
for achieving the most ideal radio wave absorbing

property is determined by frequency of the radio wave

25 and also by complex relative permittivity of the



preferred. The el ectroconductive carbon black is dispersed in a substrate
so as to nmake the 20 permttivity of the said substrate high. The
conmpoundi ng anount of the el ectroconductive titanium oxid 4

el ectroconductive carbon black ~for achieving the nost ideal raﬁlo wave
absorbing property is determ ned by frequency of the radio wave 25 and

al so by conplex relative permttivity of the 5 7 July 2004 absorber
correspondi ng thereto. That will be illustrated on the basis of an
experinment. Thus, epoxy resin and a setting agent were used as a
substrate, gg ggge ectrocond%etlv I,t ani um oxi de and an

el ectrocondu ar G8ATBPRORCPS P? F§ﬁes of weight ratios to 100 parts
Y e I o o ey PTRHESLE 256085 1 1RANR bR BB chel BRE s 18R an 1ol S1O 25

fillers foll owed by St ure- wa a®Font ai ner to

prepare a regkpeR9aRd+10 @ﬁ&@'e§?$§?”9é§§n 1aRd. Qfsé§91HB1égégQ mm x 2 nm

(thickness) and their conplex relative permttivities 110 GHz
(angl e of ingegengeedOrsnar eubBasuied thknd AFEAdCithdRRRRIALYS for conpl ex

relative permttivity in free space manufactured by VHS. In 15 this
apparat us, radtandameowhidehahdananelisctiecoardpctive carbon black
in six types of weight ratios to 100 parts by weight
of the substrate as shown in Table 1 were added
thereto as.fillers followed by stirring, the mixture
was flown into a container to prepare a resin board

10 samples (samples 1-6) of 150 mm x 150 mm x 2 mm
(thickness) and their complex relative permittivities
at 50-110 GHz (angle of incidence: 0°) were measured
by a measuring apparatus for complex relative
permiftivity in free space manufactured by VHS. In

15 this apparatus, radio wave which transmits the samﬁle
is subjected to an impedance.measurement by’a vector
network anaiyzer whereby a complex relative
permittivity is calculated. The result is shown in
Fig.1l.

20 The curve shown by a dotted line in Fig. 1 is a
non-reflective curve expressing a complex relative
permittivity requested for a material which is to be
non-reflective and it shows that, when a material
where a complex relative permittivity is preset on the

25 non-reflective curve is used, the most ideal radio



is subjected to an inpedance neasurenent by a vector network analyzer
whereby a conplex relative permttivity is calculated. The result is shown
in Fig.1. 20 The curve shown by a dotted line in Fig. 1 W§Jﬁly 2004
non-refl ective curve expressing a conplex relative permttivity requested
for a material which is to be non-reflective and it shows that, when a
material where a conplex relative permttivity is preset on the 25
non-reflective curve is used, the nost ideal radio 6 7 July 2004 wave
absorber can be obtained. It is also possible that, on the non-reflective

curve, ratio ? f e vel en to the sanple thickness d (nm
o el AL

Is plotted and theva ned by the conplex relative

P ot of ¢ pr, 128 387BEo B6EudlRTcharl ! obS AASSH T ASLRI I Ne 1 he

thi ckness of the r 0 wave absor ependi ng “dpon _
2L oeanas USRS, (R ok AP AATLIBHRSO ) o ene
sample thickness @ (mm) is plotted and the value of
5 d/A is determined by the complex relative permittivity
of the sample. Accordingly, it is possible to

determine the thickness of the radio wave absorber

depending upon the wavelength of the objéctive

wavelength.
10 Table 1
Sample E%ectrocond?ctive Electroconductive
Titanium Oxide - Carbon Black

1 20 0
2 20 1
3 20 2
4 30 1
5 32 1
6 10 0

From the result of Fig. 1, the following facts
have been found.
(1) When the samples 1, 2 and 3 are compared,

15 both real and imaginary parts of the complex relative
permittivity increase when the adding amount of the
electroconductive carbon black is increased and the
ratio is bigger in the real part. Accordingly, when a

small amount of the electrocondﬁctive carbon black is



1200 2201 3202 4301 5321 6100 Fromthe result of Fig. 1, the foll ow ng
facts have been found. (1) Wien the sanples 1, 2 and 3 are conpared, 15
both real and imagi nary parts of the conplex relative perqltghyl%

i ncrease when the addi ng anount of the el ectroconductive car ack is
I ncreased and the ratio is bigger in the real part. Accordingly, when a
smal | anmount of the el ectroconductive carbon black is 7 7 July 2004 added,
it conmes nearer the side where (d/k) on the non-reflective curve becones
smal | er whereby a thinner absorber can be prepared. It has been known
that, when tag addi ng anount of the electroconduct|v§ﬂﬁarbon 5 black is
further incr@gdgd: %Fe?@m?§ &ﬁaFﬁ€r§H§eS&ﬁe vherTeal A Mhere thBe i magi nary

a1 SeoRon-E ks kS AT eRoRHd, e e PPRESEY BB HRarng naving
an ideal absgpBhbpgePr 8RR b¥ prepared. It has been known that,
when the adding amount of the electroconductive carbon
5 black is further increased, there is an increase of
the ratio where the imaginary part increases.
(2) In the samples 5 and 6, the complex relative
permittivity is on a non-reflective curve aﬁd that is
a compounding having an ideal absorbing property.

10 Especially in the sample 5, the ratio (d/A) of
‘thickness of the absorber td wavelength of the
absorbed wavelength is about 0.09 whereby a thin
absbrber can be prepared.

(3) In each of the samples, the complex relative

15 permittivity changes nearly in parallel to the non-
reflective curve together with frequency ana,
therefore, it is possible to prepare an absorber
corresponding to any frequency of 50-110 GHz by a mere
change of thickness without changing the compounding.

20 From the above results, the sample 5 which is
most suitable for the object of this invention waé
selected and a complex relative permittivity at 5-50
GHz was measured as same as above by expanding the
frequency range to a microwave.;ange and the result is

25 shown in Fig. 2 together with the above-mentioned



10 Especially in the sanple 5, the ratio (d/A) of thickness of the
absorber to wavel ength of the absorbed wavel ength is about 0.09 whereby a
thin absorber can be prepared. (3) In each of the sanples,; ;e cgﬁgiex
relative 15 pernmittivity changes nearly in parallel to the non: feflective
curve together with frequency and, therefore, it is possible to prepare an
absorber correspondi ng to any frequency of 50-110 GHz by a nere change of
t hi ckness wi t hout changi ng the conpoundi ng. 20 Fromthe above results, the
sanple 5 which is nost suitable for the object of this invention was

sel ected and lex relative permttivity at 5-50 GHz was neasured as
sane as above gy expandi ng the frequency range to a mcrowave, range and

e esulr LS 22 shava LBobhg, Zc!Qae! behetckld RRADRKE EAhaaed 8 T July

2004 results. As a resu it was confirnmed tha e conple atlve

perm ttivity refi athees pepnet2ivat b@%ﬁlec's%%%let% L A | e curve
even at the frequengy 5 rangé ofYa 50 GHz and that the coﬁ%ﬁifﬁ?%ﬁyof t he

sanpl e 5 ef fitoi ehkl noabserhedtibe cadve Wen @t tHe FawdRMmAd Ml li-metric
wave ranges.

5 range of 5-50 GHz and that the composition of the
sample 5 efficiently absorbed the radio wave of
microwave and millimetric wave ranges.

From the above, in a composition of the radio

wave absorber, it is preferred that the compoﬁnding

10 amount of the electroconductive titanjium oxide to 100
parts bf weight of the substrate is 5-40 parts by
weight or, preferably, 10-35 parts by weight and that
the compounding amount of the electroconductive carbon
black to 100 parts by weight of the substrate is from

15 more than 0 part by weight to not more than 4 parts by
weight while the variation factors by the type of the
substrate and alsoc by the type of the
electroconductive titanium oxide and the
electroconductive carbon black are taken into

20 consideration. Further, thickness of the radio wave
absorber is determined by the relation between the
complex relative permittivity and the wavelength of
the radio wave to be absorbed.

Here, the electroconductive titanium oxide is

25 effective for making the range of the absorbing



From the above, in a conposition of the radio wave absorber, it is
preferred that the conpounding 10 amount of the el ectroconductive titanium
oxide to 100 parts by weight of the substrate is 5-40 parts 9¥1 t or,
preferably, 10-35 parts by weight and that the conpoundi ng anDunt of the

el ectroconductive carbon black to 100 parts by weight of the substrate is
from1l5 nore than O part by weight to not nore than 4 parts by weight
while the variation factors by the type of the substrate and also by the
type of the electroconductive titanium oxide and the electroconductive

car bon blackp§5§egg§egrb§hpb%Q cggggﬁg?%gl Oﬁir %géaﬂHWnQKQE§§1ﬁ; the

radi o wave absorber etermn atron tween conpl e

relative perﬁh&tbvbyywéﬁghkh%fwﬁﬁ%|%%%%Qr%&e H%elhég'Q hiaV & ?%IQ% absorbed.
Here, the el ectroconductive titaniumoxide is 25 effective for making the

range of thebgbwetibhig Both]ukey1200d ﬁ.ﬁ@@&hfa‘tybﬁﬁiﬂsb%tf teen its
conpoundi ng anount to 100 parts by wei ght of e substrate is less than 5

parts by wecghpleBorklatdieapermiagiindty pdr theofnatoe iaanmeoniee! ati ve
permttivity of the material become too |ow whereby the material is not
able to §opetmpthow whereby the material is not able to cope with

the radio wave of microwave range and millimetric wave

range while, when the said amount is more than 40

parts by weight, both regl and imaginary parts of the

complex relative permittivity become too high whereby

10 the material is not able to cope with those radio .

waves.

In addition, compounding of the
eléctroconductive carbon black is preferred since it
makes both real and imaginary parts of the complex

15 . relative permittivity high whereby thickness of the
radio wave absorber can be made thin w1thout affecting
the radio wave absorbing property. However, when its
compounding amount to 100 parts-by weight of the.
substrate is more than 4 parts by weight, viscosity of

20 the material becomes high whereby the processing
ability becomes bad. In addition, an increasing rate
of the imaginary part of the compiex relative
permittivity increases and, therefore, the complex

relative permittivity takes a value apart from the

25 non-reflective curve and the material does not cope

- 10 -



the radi o wave of mcrowave range and mllinmetric wave range while, when
the said anount 'is nore than 40 parts by weight, both real and inaginary
parts of the conplex relative permttivity beconme too hig? W@g&egyoélo t he
material is not able to cope with those radi o waves. In addition,
conpoundi ng of the electroconductive carbon black is preferred since it
makes both real and inaginary parts of the conplex 15 relative permttivity
hi gh whereby thickness of the radio wave absorber can be made thin w thout
affecting the radi o wave absorbing property. However, when its

conpoundi Ng gARHNEREO A P by wei ght of the. substrate is nore than 4
parts by weight, V|sc§éity ofk%b the material becones hi gh whereby the

processing abilityhBAC@ARS cB%@inbnm%%@tc&aqnob%%ih%ﬁr BaTeNG AR Of the
i magi nary part of the conplex relative permttivity 1ncreases and,

therefore, the apmpied onelthls v tRar Pairtt \Ut BHiPHEAT @ AANGRIRD 3 from the
25 non-reflective curve and the material does not cope - 10 7 July 2004

with the radsetiking. othen fiillen comprigimat dhealabolicaineed idererd nabove is
applled on the netal part of shipping followed by
5 composition is placed on metal parts of the shipping,
radio wave of microwave range or millimetric wave
range can be efficiently absorbed.
On the other hand,’there are many cases in some
materials to be coated that weight of thé radio wave

10 absorber causes an obstacle whereby there are some
cases where it is demanded to make the weight of the
radio wave absorber light. In that case, a foamed
substance is contained in the qomposition of the radio
wave absorber.

15 When a foamed substance is contained, an air
pPhase increases in the inner area of the raéio wave
absorber and the permittivity lowers. Therefore, it
1s necessary to consider in previously increasing the
adding amount of the electroconductive titanium oxide

20 to make the permittivity high.

With regard to the foamed substance,
Microballoon is preferably used. The amount of
Microballoon to 100 parts by weight of the substrate

is from more than 0 part by weight to not more than 30

25 parts by weight or, preferably, not more than 20 parts

- 11 -



setting or a filmconprising the above-nentioned 5 conposition is placed on
netal parts of the shipping, radio wave of mcrowave range or millinetric
wave range can be efficiently absorbed. On the other hand,; hﬁg&ezggg many
cases in sone materials to be coated that weight of the radio wave 10
absor ber causes an obstacle whereby there are sone cases where it is
demanded to nmake the weight of the radio wave absorber light. In that

case, a foamed substance is contained in the conposition of the radio
wave absorber. 15 Wien a foaned substance is contained, an air phase

i ncreases i Nbyh@eligh@l. aRRénOthéhambadt0ivenEreaRABhP8D BALLENBy _
permttivity lowers. Therefore, it 1is necessary to consider in~previously
i ncreasing tweighddi pgrammtityiafy ofe telee tiateagrdualows 4 iviaitdyp oxi de 20 to
make the permttivity high. Wth regard to the foamed substance,

M cr obal | oondesipedf srdiloy wased abBoabdmyu miropferty drsob@ll ehidvedl00 parts
by weight of the substrate is fromnore than O part by weight to not nore
than 30 25 pBAPMPBESwei ght-or, preferably, not nore than 20 parts - 11 7

July 2004 by weight. Wien the amount is nore than 30 parts by
5 Example 1,

A mixture of epoxy resin and a setting agent was
used as a subsfrate, then an electroconductive
.titanium oxide and an electroconductive carbon black
were added in the amounts as shown in Table 2, then a

10 solvent was added thereto and the mixture was mixed
with stirring in a mill. Amount of the solvent to 80
parts by weight of the above composition was 20 parts
by weight. |

This was applied by spraying on an aluminum

15 board until the thickness after setting became 3.60 mm
(sample 7), 0.75 mm (sample 8), 0.40 mm (saﬁple 9},
0.35 mm (sample 10) and 0.31 mm (sample 11) whereupon
five sheets of flat boards (samples 7-11) were
brepared. After the coating material was set, radio

20 wave of microwave range and millimetric wave range
(frequency: 1-110 GHz)} was subjecte@ to incidence onto
the applied surface of the flat board with an angle of
incidence of 4° whereupon the absorbing property was
evaluated. The result is shown in Fig. 3.

25 _ Table 2

- 12 -



wei ght, permittivity of the material

absor bi ng pr
resin and a

| owers whereby a desired radi o wave

operty is not achieved. EXAMPLES Exanple 1. A m xture of epoxy

setting agent was used as a substrate, then ang

el ectroconductive titanium oxide and an el ectroconductive caP‘on %ﬁack
n the anounts as shown in Table 2, then a 10 sol vent was added
the mxture was mxed wth stirring in a mll. Amount of the
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ZOOQ (trade name manufactured by Ishihara Sangyo)
(*2) Ketjenblack (trade name manufactured by Nippon

E.C.)

From Fig. 3, it was found that, in‘each of the
samples, maximum value of the absorbing property was
not less than 25 4B and, patticularly in the samples
9, ;0 and 11, the frequency range showing an absorbing
property of not less than 20 dB which was a yvardstick
for an excellent absorbing property was confirmed
within a broad range of frequency region anq that the
samples were good radio wave absorbers.

Example 2.

A mixture of epoxy resin and a setting agent was
used as a substrate, then an electroconductive
titanium oxide, an electroconductive carbon black and
Microballoon were added thereto in the amounts as
shown in Table 3 followed by adding a solvent thereto
and the mixture was mixed with stirring in a mill.
Amount of the solvent fo 80 parts by weight of the

above composition was 20 parts by weight.

- 13 -
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7 July 2004 Parts by Weight Substrate (Epoxy Resin and Setting Agent) 100

El ectroconductive Titanium Oxide (*1)32 El ectroconductive Carbon Bl ack
(*2)1 (*1) Electroconductive titaniumoxide in needles FT4 %g@g fhgade
nanme manufactured by |shihara Sangyo) (*2) Ketjenblack (trade nane

manuf actured by Nippon E C) 5 FromFig. 3, it was found that, in each of
the -sanples, nmaxi mum val ue of the absorbing property was not |ess than 25
dB and, particularly in the sanples 9, 10 and 11, the frequency range
showi ng an absorbing 10 property of not |ess than 20 dB which was a

yardstick for an exgel L,aat .3R3qkR %%h%;p ; i WS SOl e, W thin a

broad range of frequency region and e "sanples were good radi o wave

absorbers. Evaake udtild theltrivkhedfs Fver RN hatakt td N @gent was
used as a substrate, then an el ectroconductive titanium oxide, an

el ect rocondudfiteer thebeooatliagk méridicwelalderon ruRlies addrd dfhereto in the
anmpunts as shown in Table 3 foll owed by adding a solvent thereto 20 and

the mi xture wisrpwaye wapnigest(i8~li2ngHz) aas Isdubjected to incidence
5 onto the applied surface with an angle of incidence of

4° whereupon the absorbing property was evaluated.

The result is shown in Fig. 4.

Table 3
_ Parts by Weight
Substrate (Epoxy Resin and Setting Agent) 100
Electroconductive Titanium Oxide (*1) 40
Electroconductive Carbon Black (*2) 1
Microballoon . (*3) 14.3

(*i) Electroconductive titanium oxide in needles FT
10 2000 (trade name manufactured by Ishihara Sangyo)
(*2) Ketjenblack (trade name manufactured by Nippon
E.C.) |
(*#*3) Microballoon 80 GCA (trade name manufactured by
Matsumoto Jushi) |
15
From Fig. 4, it was found that maximum value of
‘the absorbing property was not less than 25 dB and tﬁe
frequency range showing an absorbing property of not
less than 20 @B which was a yardstick for an excellent
20 absorbing property was confirmed within a certain

extent.

- 14 -



Amount of the solvent to 80 parts by weight of the above conposition was
20 parts by weight. - 13 - 7 July 2004 This was applied by spraying on an
alum num board until the thickness after setting becane Z'ﬂiﬁ@¥}t jer the
coating material was set, radio wave of m crowave range (8-12 ) was
subjected to incidence 5 onto the applied surface with an angl e of

I nci dence of 4 whereupon the absorbing property was eval uated. The result
is shown in Fig. 4. Table 3 Parts by Wight Substrate (EpoxyResin and
Setting Agent) 100 El ectroconductiveTitani um Oxide (*1)40

El ect r ocondugkbyetrt RpnaBbaskaRiRX$yM crobal I oon. (*3)14.3 (*1)
El ectroconductive titaniumoxide in needles FT 10 2000 (trade nane

manuf act ured by | stw hewids Seivgynt16f2) akebngobhieckn({yhage aame manufact ured
by Nippon E.C) (*3) Mcroballoon 80 GCA (trade nanme manufactured by
Mat sunot o JuehegtidcénducEige #itahiwasokhdedishabmpaxinged walhe aof
substrate such as resin is used as a matefial for
5 absorption of radio wave as mentioned above whereupon
it is now possibie that a radio wave absorber
corresponding to any frequency of a microwave range
and a millimetric wave range is prepared depending
upon the changes in its thickness and it is also |
10 possible that radio wave of a broad range can be
efficiently absorbed in spite of the radio wave
absorber having a thin thickness.
In addition, when Microballcocon is compounded

wlth the above-mentioned substrate, it is possible to

15 make the weight of the radio wave absorber light.
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t he absorbing property was not |less than 25 dB and the frequency range
showi ng an absorbing property of not |ess than 20 dB which was a yardstick
for an excellent 20 absorbing property was confirmed wthim §.geri@n
extent. 7 July 2004 | NDUSTRI AL APPLI CABILITY In this invention, a
conposition where an electroconductive titaniumoxide is conpounded with a
substrate such as resin is used as a material for 5 absorption of radio
wave as nentioned above whereupon it is now possible that a radi o wave
absorber corresponding to any frequency of a microwave range and a
mllimetric wave range is prepared ¢gpesj ng upon the changes in its
thickness and it is also 10 possibletThat Tadi o wave of a broad range can

be efficiently absor RedomposRtibnoEorhabeasdheivaver #B896bgmvaving a thin
t hi ckness. In addition, when M croballoon is conpounded wth the
above- ment i owkdreubat paketrotonduptiviebltd taniukd okdlde tilke wei ght of the
radi o wave absorber light. 7 July 2004 CLAIMS 1. A conposition for
absor pti on ofompdupdedyvwithepe sabséhrader.oconductive titani umoxide is
5 2. The composition for absorption of radio wave
according to claim 1, wherein the compounding'rate of
the said electroconductive titanium oxide to 100 parts
by weight of the substrate is 5-40 parts by weight;
3. The composition for .absorption of radio wave
10 according to claim 1, wherein an electroconductive
Qarbon black is compounded in an amount of from more
than 0 part by weight to not more than 4 parts by
weight to 100 parts by weight of the substrate.
4. The composition for absorption of radio wave
15 according to claim 2, wherein an electroconductive
carbon black is compounded in an amount of from more
than 0 part by weight to not more than 4 parts by
weight to 100 parts by weight of the substrate.
5. The composition for absorption of radio wave
20 according to any of claims 1 to 4, wherein the said
substrate.is at least one member‘selected from a group
cdnsisting of thermoplastic resin, thermosetting
resin, rubber and elastomer.

6. The composition for absorption of radio wave

25 according to any of claims 1 to 4, wherein the said



conpounded with a substrate. 5 2. The conposition for absorption of radio
wave according to claim1, wherein the conpounding rate of the said

el ectroconductive titaniumoxide to 100 parts by weight of; {ig,Sypsirate
is 5-40 parts by weight. 3. The conposition for absorption of radlo wave
10 according to claim1, wherein an el ectroconductive carbon black is
conpounded in an anount of fromnore than O part by weight to not nore
than 4 parts by weight to 100 parts by weight of, the substrate. 4. The
conposi tion for absorption of radio wave 15 according to claim2, wherein
an el ect 1 0copaYStEALe §8r RORNBIAGL L ngTRAUAGd in an amount of from nore
than 0 part by weight to not nore than parts by weight to 100 parts by
wei ght of the substrate. 5. The conposition for absorption of radio wave
20 according to any of clainms | to 4, wherein the said substrate is at

| east one nenber selected froma group consisting of thernoplastic resin,
thernosetting resin, rubber and elastoner. 6. The conposition for
absorption of radio wave 25 according to any of clains 1 to 4, wherein the
said - 16 7 July 2004 substrate is a thernosetting resin.
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7 July 2004 ABSTRACT There is disclosed a conposition which is |ayered on
a reflective board to constitute a radio wave absorber. In this

conposition, an 5 el ectroconductive titaniumoxide is conpaupded »ih a
substrate. Wth regard to the substrate, there nay be wused thernoplastic
resin, thernosetting resin, rubber or elastoner.

- ABSTRACT
There is disclosed a composition which is
layered on a reflective board to constitute a radio
wave absorber. In this composition, an
5 electroconductive titanium oxide is compounded with a
substrate. With'regard to the substrate, there may be
used thermoplastic resin, thermosetting resin, rubber

or elastomer.
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