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Maintenance Fee Notice

If the application for this patent was filed on or after December 12, 1980, maintenance fees
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begins on the date on which this patent issues and ends twenty years from the filing date of
t?zc application ot, if the application contains a specific reference to an carlier filed applica-
tion or applications under 35 U.5.C. 120, 131, 365(c), or 386(c), twenty years from the filing date
of the carliest such application (“the twenty-year term”), subject to the payment of mainte-

nance fecs 26 provided by 35 v.s.c. 41(b), and any extension as provided by 35 v.s.c. 154(b) of
156 or any disclaimer under 35 u.s.c. 353,

i o lp'ixmon was filed prior to June 8, 1995, the term of this patent begins on the date
on which this patent issues and ends on the later of seventeen years from the date of the
NI o‘;:: patent or the twenty-year term set forth above for patents resulting from appli-

o0 or after Junc 8, 1995, subject to the payment of maintenance fees as provided

by 35 vac. g1(b) and any extension ; e ndes
5 UsC a5y s provided by 35 v.s.c. 156 or any disclaimer

Fomm PIO-317C M I 1y

(L))

1

(ALY

United States Patent
Muroi

THERMAL INSULATING COATING FILM
AND THERMAL INSULATING PAINT
COMPOSITION

Appticant: DRFAM MAKER £3
CORMORATION. Tokyo U™

fuventor  Iehirn Mursd, Tokyo OF)

Awigrer DREAM MAKER &3
CORPORATION. Tikyo UF)

Noooe Subject 10 sy dachamer, he term of s
et coendod or afjesed wader 35
USC 150 by VO Qo

Apgt No 1060, 218

PCT Fied Dec. 8, 2016

PCT No POTIP201 00852
70 ek
) Date Jun. 7, 2008

POUT I8 Neo WO2e1Tee T
POT b Dute Jum, 15, 2007
Prive Poblication Data
US 20100M2ITT4 AL Dec. 20, 018
Related US. Applicntion Data

Provisonal spplication No. 67064 968, filesd om e
9. 208

It CL
oD S (2006, 01)
o) /40 (R0
(Contisued)
Us o
o CO9D 300 (201101 ) CoD Sood
(O1L01) COND 7480 (201K01), CORD 7S
R LS
(Contesed )

USOLTLIIMR2

(o Patent No.:  US 11,111,393 B2
4% Date of Patent: Sep. 7, 2021

(S0 FieM of Olamilication Semech
OFC . ORS00, COND 322, COND S04, ConD
A2, QD VIR COND 70,
(Contimund)

(L2 Referemens Ohtasd
US PATENT DOCUMENTS
WIMRETI Al V04 A e
FOREIGN PATENT DOCUMENTS
04200042 A Voo

2004 OO0 . o
(Comtumand)

S5

OTHER PURLICATIONS

Trumabation for IP2004 580, han & 2004 *
POTASAZT ML, “Setormonad Seach Bapont fir
oo N FCTIP0008ATL " davd b 2, 2007

Promary Pusmoner  C Maliina Kosdow
(14) Atvornes Agrnt. o Firm - Mansby Kanesshs

s ARSTRACT

T-m-ksw-d-‘unqlh.ﬂam
whaeve ehcelion ermal imaslatmg porformance and far
drarcd 1y sefh et whom foomed o, for
cxampic, the sartace of an ey wall of smer will of & howse
el which has cxcellon adh and Qurabdiay The




US 11,111,393 B2
Page 2

51 et L

AEFHT
R

|
:
’§§
.
%

123714 C011.01); COND 13304 (2011.01),
O 1INO62 (201).01), KNl 1776
(201001 ). B4R 178 (X01101). KN

2001/7691 Q01101
) (350 Pleld of Classification Semrch
CPC . C0%D 740; COMD T0S; OGN 176 Bodn
017001
Sov applicaion Me for complese senrch history.
56) Refervmens Clbed
FOREIGN PATENT DOCUMENTS
» A 1000
» 2000 2MTMA A 1272000
» 2006 1K1 A 900N
» 00419401 A 10000
=y wo M AL 100
* cited Iy




US 11,111,393 B2

Sheet 1 of 2

Sep. 7, 2021

U.S. Patent

v




US. Patent Sep. 7, 2021 Sheet 2 of 2 US 11,111,393 B2

Fig. 3
120
110
lw ‘._"jL ----- Sot Ami“"’”"" P
o %
o
70
60
™
40
30
n 3
0 10 20 40 50 60




US 11,111,393 B2
- 2
THERMAL INSULATING COATING FILM P
AND fus.'::u. INSULATING PAINT

COMPOSITION ::J:-“"“ m:.::::
“"duy fex
RELATED APPLICATIONS ] cracks, blistering, prey *.‘-:*
s National Phase of | g uing 3 styreme sty mrylae copulymer. in place of e
he present application (s

seyreme-alky! acrylate copelymer comsbsion,

No. PCTIIPX016X8632) filed Dec. X, 2016, mmm--nm.::
W”Mm-uswsa.ugem‘u
:‘:mo.mus.ma.da-cdm-w -nn:.u.um—u-—n-uu

herein in s entiwty eacelient M.MMQ*

W"’m Uvity. and spocibically Uanmm othde (utanim whie), e

TECHNICAL FELD u(ﬂ*km*udﬁ‘c-
meathoned.

vention relates 10 8 thermal imoluting "' iy ggine b hotiow acryic boad heve cnceion

thermal inwilating paint wreich properties snd S can form 3 coatieg film wih &

i

thermal imudating st fomtion withot
BACKGROUND ART s :—n-h‘ g
2 The termal insulating costing lim of te gresest v
A a thermal insulating Compomtion "

thermal Sescrited imvention, the mas rato of dyrene-aiky | acrylate coputymer
,....“fm A.ay'k"".-nm: Bk ot i oe byl acryluestyrene. copoymer nd hollow acrylec
Mwu::mw;u:h;a- beads (hollow acrylic beadwhiyrene-alkyl acrybate copoly-

i
i
:
|
;

CITATION LIST afcuroncn and darsalay apmes, for cuample, b,




US 11,111,393 B2

oyl

of e
nu’—‘*-m””—
,_.,.d.@--mmw
v—_u---“bﬁ-’
4 o e obtamed. s

Kl

fitm can he caboulaseud from Be mass aed \pocihe gravary of
e syvone-silyl acrylse copodymer or butyl scrylue-ay
reme copolymer sed the rule Lamium Sonde and e mang
and apperes wpeciSc gravity of e hollow scrylic homdy

m can be formed from e thermal imulating pant com.

ponitacn of (e PIONTE IBVERoR, CoRtaIng & Wyreme alky |

wrylete copelymer cmmduion or & butyl acrybate- dyrene
" d) & whae pep o hollow acryine boads

--;-—a-.-u-—;u-:ﬂ-
of v HU3 oty By s with sesgect b 00 pasts by s
o e wywealky! acrylee crpuiymer or butyl acrylate-
sywne. coputymes, e amount of stywne. ity acrylae

In O nrmal inslating pussd Compunstion of the presens
vestion, (e styrene- alhy! sy lite Copalymer combuon i
» hendor and con form & coating Mim whech has exoeliens
wraher reatslance and walcr FoMALNCT wn! marrover evcel

o oyl sryrenc copeby y = bt o prog 19 2 e material In akdonm. &
zdz.-----*w. Bermal imudatiog coating Alm whach has eaceliens athe.
van - prop 8 hase - nd dursbality aguinst, for cxample, o, Moster-
of B Dermd dating couing S v dowt. Whon Bhe g, pociing and discolontion can he formed by uing »
everagy purtxie Guamenr of e tuke U doaake 0 r‘ﬁmh«ﬁmh-ﬂunw-ym

§ 75 Wyl acrylase copuly e 1w mpar

g patale Samvr o vve [0 . o av cmco
e B nac teamemn SoAMd el camly Saperwed @
B wymne iyl wrylae copolymer o byl arylse vy
——

copulymer
b abloum = O Mermal selaiing Coutng e of O
present iveson. I bellow mryln bead pevieraidy have
- average panticle Samorer of 02 40 X0 . When the
-1m_d.*n*~-h
=

W of B prosem mvention. & Iy Gecarton
--u--:._'mn‘-m::::
fere aryle bead b 1 ot of smcrtang i soring

douide, wnd mosnwhile contaim 8 styreme-alkyl scrylste
copolymer, an scrylic resin, and thes also bas 30 excclions
ety with the bolbow aorylic heads In sddition, o place
W0 of e styrene ally! scrylate copodymer emuluce. » hutyl
acrylate syreoe copolymer having (he same propertes can
e s i)

In the i J insulating paint comguositon of e peesens
tventon, the muas ratio of the sobsd content of syrenc-allyl

e mans ras0 of hodlow acry b bemds s barper. clastiaty and
stresch properties decrease. winle when the musa 1o of
I8 laeper, the durabuliy

US 11,111,393 B2

Mwﬂmﬂm“m-ﬁ' e styrene ok
et RO pudprnduioss) md‘:ﬁ*mﬁ-*-ha
..mmnm-m;'w-d-qm Cipolyme:

formed Therefore, when the hollow scrylc heads e Advertagecus [flece
B b amcurm of 43 10 &S parn by mas with 1 o ezt

Dlmm"mn‘*!ﬁc‘“l‘“ mhﬂ-gu-.-.-.“
m‘r"""“"""""" o~ g e cony OF B prosent investion cm aceve
'_,M“u-u prope Sermal pert nd tr ntremd
,u.«-mt.mm-dmn-nmqn-“ nmdu--—--bu-h-*
“,W-mvm*'"ﬂ-MM e sartace of an outer wall o immer wall of & Mowee. and

. crachs. Nistering. peching and dicol ey o croction: Saratley apmm, tox
e R
" i place of the Ayl scrylate copo- s

wm‘.mimmnwn—lm‘ "
the e properes can be also wed o FIG 1 0 an cloconm macroprapt of e ove-socum of

th L the @ ‘vl) the Vg (riaming Sim of O (wrwst weTnte s
the present v y oo 40 TO parts by FIG. 2 i an Blstration Giagram wiich shows e s
s of the hollow acrytic beads with respect b 1K) purts by ture of & device for evabuasng Germal mdenn prgpesie
st of the solid content of the styrenc-aliyl scrylsie 30 of the thermal insslating couting Sl of O przsest wves-

A P

copdymer eemlucn of (e wdsd o the butyl 20y fhom.
- copolymer : FIG. 3 b 4 pragh whch shows thormal msdaion prop
o e tcrmal imlating paied Comguonition of the presemt  erties of the termal inwedating cruing B of e prsess
he white s peeforably retile Stanesen  levenmon end other Sermal alang couting Mew

‘..'...-unprl«';luhmluh_“h L
contaned m an amoont of 74 10 14) parts by mass with

wd consent of styrene-
eapect 2 100 paris by mans of tha sotid The cmbeatvmern of e prowest ivemon will mow b

‘ﬂm&whmwtﬂyﬂmm 2 g -
-.lm-mnﬁ'd-rdolbiﬂm = u.‘m- “-‘r-

DESCRIFTION OF EMBOOIMENTS

When the nutide do " d i wn

of Sew than 74 i with sespoct t0 100 parts by ._.-.J-ul‘:'.‘.‘.'.'.‘..'.:'.‘.
p——— of the EOEE e acrylic hosdy with rowpect B 100 purts by wa of
Ietestyrons Uhe thermal inaslating Pstt COm 3 nne serwl msulating couting Bim cam e formed by
postion of 1he venon, there s Canes WRCIE oy g o hermad inmalacing et ot a—
vl et ray reflection perfonmance canmt he ..ﬂﬂ.ﬂj_b-d‘*

et when & Owermal inlating coating BIm s 0rmed  guide mnd 17 1 12 parta by mns of hollow syl heak
b ackfition, when the rutile Utammm Bonide s contumed I0 with respest 10 100 parts by s of wryhee
ot of sbove 143 parts by mass with respect 16 100 s copolymer cmmbun wih & sothd comet of 0 mam S
porta by mans of the solid content of the styrone-alkyl 2 hase wnsorial, for cxsmple, the serface of an ooy wall ox
arylate copolymes o the wolid content of the bty scrylate- suner wall of & sraches wch = & hose and drylng e
Mytene copolymer. the mmouet of the solad comtent of *-‘-Mﬁm“.m

crmnidsecn of e solad coe- ey ! sy

X 9 (lrade s | $
where rutile titanium Slonide i oot omily Spened I8 I b Lo el 3
sokid coment of the styrene alky| xrylate copolymer camd- o - perieey
Won 0 the solkd comtcnt of the butyl acrylate-styrene g e syvese s

bn mdition. i the (hermad of s, for e
he prescns imvention, ;-_.un"'_": -m::t—.- m-“-ﬂ-'l X




US 11,111,393 82

9
US 11,111,393 B2 ) ™
s _,;gunln-'dbyhyolm [P Tp—
. fnd tieaneum BoLe 1 white epmens COO iy ;
$ Mw  dverage  Ghamrter of 028 pm (JR-60) (racke ) marmfactond by :H‘F“”"”dwcio:u-mmnm AR g e s s s .
The rusile thantom doakle gueiorsbly for  Tayos Componion), 9.9290 muss % of cakcium carboma avorage parvcic . Specific cormmic) wbd by Dk Y g
U-‘d"-"“““'”-‘-__.u of OIS e % of defosmee, 49645 maws % of hotlow whh e utcnured by ‘;’:;(."::"‘ 12 parts by 3 0 el et i e O Ll o
m‘-ﬂm-‘-wm& X ‘) ik average paniche ¢ ermal -.--.
B e o e o 1 8 f s 5 L0V 3 4 vt L G 101010 o T Dot o e e e e
o — ek . s - -
vaed As e autiic ttamm Soand O Bamum Sudc tor m«‘;‘;mhrg:‘mw“u ."ﬂ%’xm"vm“*‘"‘" O parts by '..-nau:::-.u.. n:
Dlcking o cays s for example o $orils fov peeserviee. e e i e formies 0.2 parts by mass of preservative, 60y @ e . The s s P
whae pugmene wih an everape partete i s ey by oasong e omma o betl e s o P eitrecse, 002 parts by mass of 29% 10
and 3 i grevity of 40 JRADS (eade mamc) S chace, DOK1 1 mass ;d-;‘u-r -nm‘\ﬁu‘, P.,-ﬂ 0.6 parts by mans of thick d =
u..”“’:,* M_.'d. wrape » :"zﬂ’ﬂ‘--mm::‘:v: oAb ﬂd 'W"""m'n“w-’ Camgte 3
e et por— -lhuhlu -.mm J oo ﬂwm..—w»mnw- h-'-m
e e 02 w20
m.-‘..d.-:.:ﬁa—dwuu In amy emsbodoncre. in place of & dyrene-aily| acryle &“WLMI d“-.--“"ﬁrh-*
e and an apparess pectic pravity of 0006 com be wsod.  copulymer ageo (~ mrw‘k;;k i“‘kwm“mmu*'hm* by the mm..._‘_
mmmmm-hﬂh-m":)wmotmﬂ' -';"f::' &8 poliow xrylic e light ;:.h-*tw-_~,.._ o e
and e hydmessbam g ben 3 . = g o A Areabire Ao cod god ays In meamnE obtained i s FLANET et
0 0040 Whn K. The thermal condactivity of & pa within s, for pie Acrumal (regw ) 296D oa Neat. the th — of s 128 W“M-*.‘n.ﬂ"
e hodhre mryii Memh R On wame dogyee 2 One Nermal m—)mnn?:unm‘ 0"""“’"{*:;.":«:“:::-:‘" a:omn““ ”b’-hhhhu.dr:
‘N::‘*—“—‘ -:-‘ nx;_mh-ﬁltx::?z;)-: manx 106 m:::._.wm_u- = -*dlulg
-.-i;_-n-;-——-: whach by formad by applying he thermal instating paist !“.‘:':,,,.aozm&nmmum- :-:::2.-*--*4..
The thermal g pame compostion of e (e comguonition on a hase material amd drywng e Composston, ‘“.“Ma‘qu—hﬂmhﬂ -“.;-h*lh-~qu
eobodisent may Bether contan ohor alStves withost s shown in FIG 1. FIG | reveals that i e thermad ..-l-lw"""‘w“”.'wn':; proe '.-m Cmng o
kg O ola o imaslarang cmang hien ulating mg Mm of the present cmbodiment. » hotlow o the thermal Lating ¢ were € wung 3 ks = The rosdie e dows s PO
formod. The abtives can inclade & plasticioer, & Slm 23 beads layer is fooned in which » phaslity of the bollow -“bnm‘ml‘
forming sl an adh wd s ael * ding & scrybc boads b laminatod with cach olher in the thicknew mwmmum)humih -
proservative, an wnitrocse. & Oichoming apont. & thocdogy  diroction i the inncy pan of the coating Mm w.#;,.ﬂ.mtwmnhzu Comparmive Exsmyle
e TVE smanones o Cakomm Cwtomae . mipsding Muuu’dﬁmhdu -_....4....1.‘“*”*«&*. -
Wit o i o i At sl s 9 oy S o B e SR s o e fmamber 1 30 the wpper region of the beve 2. 21 5 S0 .
- froen (he arm
md by cemchon 4 nbdion, 1 3 compeniion vig o u--u:-:s,uuu- Intrared 1ayy m’muw'" e ek o =
crample. prdyprogylon gy memomeidy! aher (SMACK  ssed by seccesaevely repeating from & e adiion, & samgle | is put on the base 2 0 that the Yo simer AR SO iy b St
w-w-mw:uw—-g-- u-uu:,:un wrylic bead - (he thermal insulating coating film has ¥ cormic wrylbe
excellent bl (crmag cflecy. 2 waler 9 | S wchmess d rsalating watac '“m.‘ ref lamp S. A temgetature NISSHIN
schubitiey. = excelicns compacielty wih 3 stync-sfhyl  coming flm m the holkow heah layer e phenkpodestuergehdm e i o
acrylaw copolymer g duson, amd b snuifroese A & rosult, the ormal insdating costimg il of the e u~& b2 e heomn) inioliling
nd froerc-thaw g Bty proscwt codwadiment can achicve evcellent thermal imats- '“hhhu-m '::.‘ sy |
As e fiesl apociic example of the thormal imulatiog o Particutarty in semmer. by blocking nfrared T" 'j* o formod). Mepoi—e
paint composiion of ihe prosest eotudimont, oo which # rays from the outsde of & sructure sch as i house, e s coomecied W A " " *“'wm
contums S0 man % of syree-alkty! anlee copolymer  effect of conting the imide of the structune can he obtaned. ” LIRS0 M" narne | manufactured
aguccnn oot (Acronal (repissornd radcmank ) 295 DN Io adimeon. im the thermal imsolating costing film of the tt- ; e A
wp Orade name) manufasornd by BASFL & mes % of  pecsont embuodiment, the hollow acrylic boads have 3 func- 0 the peescet cuample. 3 drsance m.- H~b~
ks duride for Mocking nfraed s wieh an average  Gon of sonng ataorted infrared cayy i the imide terool 3 ~¢m which the thermal insulating costing of g s &
of 1.0 pum UR-1000 (ade mame) ouns- € and cmstiing or exdlating the Mirod infrared toys to fermod and the hower end sarface of the indoor

et 0 46 10 47 mem, 2 Nght was given 1o the sample |
i‘,r.,lhhuuﬂns.-lwhu-m‘;: o

E
)
¥
i
@l
t
|
H
s
H

cbemnod
Frthermore. & thermal invlating costing him wbsh can ‘ I Comparstive Example |

imnalatson propertaes and which -
antifrecae. 016 mass % of 255 smnonis watcr wnd 03 hae both cacefiont adhenivencss wnd williciont durabslaty e cxample, changes in tempers-
man S of ticheming agest with sowpoct o the whole 15 againat, for cxampie, cracks, Mindering. pocling snd Sscol- I)ﬁ,‘me‘nr-m.“m-‘
amount, s in which he sommant bs adyusting water can e onstion can be formed. N sk
Framgles of the peesent invention will sow be described. . ;

As the socomd of the thermal vl atiny

RS e e R

contalan 44.579) mans % of styvome-alty! copoly- =

DN (ueade mame ) ansdactarad by BASE), 161 W7 s i

-

r‘d.w—.m-ldm.lw- I iheis exampde, fiesd, 10 100 paarta by s of styvene-slky!

danimm Sonide for Mocking inframd with wcrylae oo emuluon (Acronsl (regisierad
hedhe ““dlnpwma-:um DN »p (uade name) manufacturcd by
by Taycs Coporation), 109219 mass & of  BASF) 16 parts by mass of tanium dloxide for blocking
titaniam dotide for white plgmont with an average particle  (afrared rayy with an average partiche dameter of 1.0 pm






