144 21551539 SUAS 98 ums.wszuas Ui 14 avuil 1 unsiau-dguigy 2563

http://journal.rmutp.ac.th/

N1INABUIIUINNYIISTTUYIRA

Aalsm Yaysneis*

AEIMINTTULALAAMNTTUNYAT UMTINREUILY
63 via 4 auwdeslml-nin dvanuewns unedunsie Jwiageslui 50290

SuumA 1 §IvIA 2562 uflvunaary 29 Wwgu 2563 naUsuUnAIIN 13 WunIAu 2563

UNANED

mATedidunsfnwnsiinnnaeuseuninenssssund (e1auss STR 20) ilouudge
autAin1sBafnuagnisvaouivasnvasuieuninssssunAliatuielildgnsnimangan
maneasdasulsUinaesauhiasydien Thamnsiiu waytlnsdeusdudu 25 50, 100, 125 way
150 phr (@ulusa 100 dw) wudﬁqmsmaﬁﬁﬁqmsmauﬁm 879U¥8 STR 20 100 phr Fhawsily 25
phr w3aulilaesdian 150 phr Jesidensdu 150 phr dwsunseviunsinmvasuiou Budu
mnmuqﬂﬁqmmqﬁ%ﬁﬁy&wﬁﬁ\luaguiﬁ 160-170 perniaidua ndaniiusnets STR 20 Wutwdn 9

FY

LAIABY WuenadlUlutiansiuiinaenmarauesazatenun winiudlnsdensduesesaulia
ovtian sersliliBugmiivios anmavageunmeaounyui nildddnuuedinma danuuds
wazBoud Lifindusuniu Srmnumin 514+14 wuinesd flguvgll 150 esrwaldoa T
AufuuusLdey 82.5+1.4 Uaudsemsnsin daenuduniunsvigaaen 2.06+0.02 Aladadu

ADLIAT

ANENATY : BINEITUYIF; N1IVRENTIUY

* fidwusy szarue ns: +669 0519 4926, luswealdaiannseina: sivarote.b@mju.ac.th



RMUTP Research Journal, Vol. 14, No. 1, January-June 2020 145

http://journal.rmutp.ac.th/

Hot-melt Adhesive Production from Natural Rubber

Siwarote Boonrasri*

Faculty of Engineering and Agro-industry, Maejo University
63 Moo 4 Chiangmai-Phrao Road, Nong Han Subdistrict, San Sai District, Chiang Mai Province 50290

Received 1 August 2019; Revised 29 April 2020; Accepted 13 May 2020

Abstract

The purpose of this research was to study hot-melt adhesives from natural rubber
(Standard Thai Rubber 20, STR 20). In order to improve the adhesion and melting properties
of hot-melt adhesive to get the best glue formula from STR 20, the ethylene vinyl acetate
content (EVA), paraffin wax (Wax) and petroleum resin (Resin) were varied from 25, 50, 100, 125
and 150 phr (Part Per Hundred Rubber). It was found that the best adhesive formulas consisted
of 100 phr of STR 20, 25 phr of wax, 150 phr of EVA and 150 phr of resin. For preparing hot-melt
adhesive, first, the wax was heated and maintained at 160-170 °C, then cut the STR 20 into
small pieces and slowly added the rubber into the melted wax until the rubber was completely
melted. And then added resin and EVA and cooled to room temperature, finally, the results
show that hot-melt adhesive was dark brown, hard and odorless, smooth texture and easy to
melt with 514+14 centipoises of Viscosity at 150 °C, 82.49+1.4 |bf/in’ of shear strength and
2.06+0.02 kN/m of cleavage peel strength.
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Aldswhazaneidiumivasuiou {iseAninmsi
NINADNSDUIINYIITIINYR VN AU G TTUR
finslduiinannuaneanniu

Anaeuseu (Hot-melt Adhesive) 1du
nnildnuiigamgiiganingavasuiman (Melting
Point) waziinnisAnUszauiuiagileiduas
waznateiduzeuds arefuntivinduiiie
n1shnUszaunienateduvesuds dleda
azany (Solvent) ﬁaﬁﬁsmaaaﬂiﬂ é’aﬁ?uma
naousaudsliddiviarats wazsidunesiy
wanafn (Thermoplastic) Iynnaauviailugis
65-180 oernwalioa anunsoRnfuiuAalidy
sngu wu lavgldd Tnanlesuaganunsaldiv
i3asdnswuusaludfvilidsendnSunazina
Tlununueundsde saunsea1y ussiue
Anseain A1sdafanseateiulkuegiiidey
Wavee [1], [2]

ansnmaouSouiivatsgnsiuey fufuan

Y
=

winfidaulsznoundn 4 eg 4 vin fe 1o5au
Tflaez@imm (Ethylene Vinyl Acetate, EVA)
ansufiumnuiienfin (Tackifying Resin) @136
WAuandunu (Fillers) astiosiunisidonanin
\losaneendiau (Antioxidant) MBE4GATNTI
aliainsaimmaitudesay 100 Tnglidndon
il EVA (Elvax 260) Soway 10, EVA (Elvax 250)
Soway 35, Tackifying resin Seway 30, LAAITYL
AsUBLUA (Calcium Carbonate, CaCO}) Sovas
24.8 uar Antioxidant 0.2% [1], [3] a1siiiu
auwigfaduansiiddalunisviinm (4], [5)
Frogeansiiivanumilenfin wu ANNlIULSTU
Un31883L53U (Petroresin 120) Lazls@u (Rosin)

gesssumAtedldvindun1n Pressure-sensitive
esnflaudRauumiderfinduiis [6]-[8]
uaﬂmﬂﬁ Gﬁﬁqw1§wﬂu (Paraffin Wax) L'f]umi‘ﬁ
YrgUsuanuninveanilawasyinlin1daga
Eaau 9] EVA fassadrafunuulanedied
Tiifuseidou (Random Copolymer) iasain
arsviadiAnainnissauseluwed 2 wda Ao
Saumeluwesiuhilassfiwnueluwes EVA LT
wodwesudnlunsldvinnvasudou Feiivans
WNSA W Elvax 150, Elvax 210, Elvax 220, Elvax
250 uay Elvax 260 Wudu wea@euaisuaiun
1 duansiufnandunuuasiinauudves
L‘ﬁama [1], [10]
Tums¥iisunnivaendeuanenssssumisg
1e1ausis STR 20 91AN1SVAADILD BIFUNUT
g9 STR 20 himmiﬂuaauazmﬂlﬁ"ﬁqmmﬁ
200 arwalua wazliaunings Uszana 80
Mooney Unit (MU) Tsimngfiazthanyiidun
vaousou Sndudoaienssssumfuuadunan
9 Uil Auntinanasuszunn 55 MU A1SUANS
ylsbminluanaanasaumiinanas uasiy
s flutaransifuuaadounnsueiun
asluiitovinliflutanasnavinsanduayldvas
Fldietu duilianminanas Tnetsiu
azanveguiovusgluluana vilvisrandenulm
IWi1ety nsiuthdu 50 phr silvaaumie
anasuszunal 45 MU [11]-[13] dusun1snaasy
ﬁlﬁﬂ%uﬂyauﬂ’ﬁmﬁmﬁmLLazmmaawfhmadma
waeudouaINeI5TUTRAATY in1sneass
TnouwUsd3unanesdubiaosdinn THamsflu
warUlnsidesdudu 25, 50, 100, 125 uay 150
phr udtlunageunuiuULsIdou (Shear
Strength) mwéfmmuﬂ’ls‘wqmaaﬂ(Cleavage
Peel Strength) mauuila (Viscosity) wag
Wiruliguandfnua1 Hot-melt n1901567
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2. 52108U7579Y
2.1 a9

wiauhlaes@iwn (Ethylene Vinyl Acetate,
EVA) 1050 Elvax 220 fivsunaulifiass@ing
Uszanafosay 28 figavasumanil 70 aaen
waled dAnuude 50 Shore A $1mu1elnae
U3enguesd Useinelng fanns iy (Paraffin
Wax #58 Wax) Ulnsis@u 1nsm 120 (Petroresin
120 e Resin vhurinfidu Tackifying Resin)
uAABELANSUBLLA (Calcium Carbonate, CaCO))
YUY (Paraffin Oil %38 Oil) Lageauyia
STR 20 9melaguTen Fouswisn 1ia

2.2 NM5LA38UN12 Hot-melt

gm'm’131’71'168’114mammaaaﬁaﬁuwamﬁaﬁ
YUY STR 20, Wax, Resin, kag EVA Tun1svinass
wUsUSInauansilu 25, 50, 75, 100, 125 uag 150
phr (@ulugne 100 @) arugnsimuali
819U STR 20 15 100 du ansspdifdu 9 i
JuuSunaauluens 100 @ (Part Per Hundred
Rubber, phr)

MsfnEareInIsiuUSIaes EVA s
audRniaviaensou Tneuususunn EVA (Ju 25,
50, 75, 100, 125 wag 150 phr lnginuali Wax
WAz Resin AITTl 25 phr fapns1aft 1

M13199 1 gasn1aviaeuseulaeLususunm EVA

gnsfi Urmtinuika (phr)

ARG
1 2 3 4 5 6

STR20 100 100 100 100 100 100
Oil 50 50 50 50 50 50
CaCO3 50 50 50 50 50 50
Wax 25 25 25 25 25 25
Resin 25 25 25 25 25 25

EVA 25 50 75 100 125 150

AnwnaveInIsinyina Wax seaudi
nrviaausoulneuUsusuna Wax \u 25, 50, 75,
100, 125 uag 150 phr Ingruuals Resin Al
i 25 phr way EVA asiifi 150 phr faans1i 2

M13199 2 grsn1aviaeuseulasLUTUSUIM Wax

gasi Umtinuiia (phr)

aswadl
1 2 3 4 5 6

STR20 100 100 100 100 100 100
Oil 50 50 50 50 50 50
CaCo, 50 50 50 50 50 50
Wax 25 50 75 100 125 150
Resin 25 25 25 25 25 25

EVA 150 150 150 150 150 150

Anwnavesnsifiuy3une Resin doaudd
ATviaaNseu neuususua Resin 25, 50, 75,
100, 125 waz 150 phr lagfuuali Wax AITR
25 phr uag EVA Asiifl 150 phr fam37sdi 3

A19199 3 ansnvasuseulaswlsUIun Resin

gasi Uminuita (phr)

RREIGEY
1 2 3 4 5 6

STR20 100 100 100 100 100 100
oL 50 50 50 50 50 50
CaCO, 50 50 50 5 50 50
Wax 25 25 25 25 25 25
Resin 25 50 75 100 125 150

EVA 150 150 150 150 150 150

JURDUNISNAUNIVIADNSBU SUAULABNNT
NANE19 STR 20 Avdndunis iunaziaaimey
m%umumium%awmmqaaqqﬂﬂ%qﬁ]unm 9 Wil
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IonHuniy vdantiuiaens STR 20 Tudn 4 vun
Uszanas 0.5x0.5 wuRng ieannainisazans
vo3819lu Wax Tigamnil Wax 71 160-170 o
waldua Usunas Wax #an15197l 2 fiee q Wine
atluaugazanevun WAy Resin USuad Resin
Faen5797 3 WFn EVA USunes EVA faensnsdl 1
Udosidlilndutonmgivies viludunndnuas
il thndildluneaeuanudiumuisaiou
(Shear Strength) mwﬁ’mmuqumaaﬂ
(Cleavage Peel Strength) auwila (Viscosity)

2.3 NSNAFBUAIINA TUNIULT LD DU

(Shear Strength)

wistnwiulgamuNInsgINIMTUno Ny
Fa5uit 1 dhnnsegiilsnlvirnuseuiigumad
60 asrwaldea Anduld AuuInsgIu ASTM
D2339 MeRiels 1 Fu ﬁqmmﬁﬁaﬂﬁmu%ﬁa
Wi lunnaevand® lumsmaseuusayadaly
Fudneths 3 Tu WiASeannaeuLseRe (Universal
Testing Machine) 8V LLOYD u LR 10K #iae
AuEInsRsunaaeuit 12.70 fadlwassound

254 cm

032 cm €= prTIITIIIINES

254 cm

02 em & P e,

254 cm

UM 1 SnuagdunadeuauiUIULsIRey

2.4 mswﬂaaumwéfmmuquﬁaaﬂ

(Cleavage Peel Strength)
wistnuiulgamuNInsgIuIMTUne Y
Faguit 2 hnmshegsiilsnligumniiil 60 oem
waldva Anffulsl snuanasgiu ASTM D3807 dafig

151 Yu figaungiiviedlinndn udnhlunaaey
autd lunsnedeuusasasdldtusedng 3 3uld
LASIVIAFBULTIRY (Universal Testing Machine)
f%e LLOYD U LR 10K FaAnALEINTSAaTY
nadoufl 12.70 fadwnsnewni

JUN 2 dnunizIunagounITUiUNIY

nINgAaBN

2.5 NMsnAdaUAUAin (Viscosity)

Yrgrennasuseuiiesoun 100 sy
u¥apnuninsiei3sinaurilnueweuvan
Brook Field §u LVDV-IIl Ultra RY78173 Lden
Lmumuﬁmmxamua% 4 Fonanwii 60
soumpw1? nviaeuseulddnines wagvinli
viassmaigumgdl 150 esmwadea thinines
NilfunumudiAueies erueiilduuniite
wSes Tufinua

3. Namsﬁnwmazaﬁﬂiﬂﬂwa
3.1 NAYBIANURAIIUATUNIULS LR DU

(Shear Strength) ¥84n17 Hot-melt
NAEUURAIINUA TUNIULT LAY (Shear
Strength) Taen1sUUTUSINAIENS EVA, Wax uag
Resin +Ju 25, 50, 75, 100, 125, 150 way 175
91307 3 U3 EVA Hnaserimnudiuniy
usaBou Ao WouSunas EVA luauraudvg
wsadoudiuunltiudiuiy uansin EVA il
flaruudausafiuundy 1eseinens STR 20
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uenaitlsifida (Non-polar) s EVA ﬁ%ﬁ@ﬁ (Polar)
wszdivghillaes@ine viliaunsodnfnduld
FaTlAlaR (141, [15] FiUSunas EVA 150 phr vilsk
nfiAUAUMULSLEUEaNEn fie 58.5 Usud
fon1519ia Jeimuali EVA mefiit 150 phr
Fadudiinaiiaiian ldusunmannndnidvil
audfnennagity udasyinliuiinunisldens
Faduingiundnanas wazldvaaeauusiaunm
Wax silU

100

&E o[ 5/ yeoooocc Wax = = = Resin
< i 1
ué 80 o
£ 60 -
on
C
g
% 40 o
©
0]
c
v 20 o

0 T T T T T T

0 25 50 75 100 125 150 175
Content (phr)

SUN 3 AnuduiusvaaUSUNM EVA, Wax wag

v

Resin AUAIAUATUNIULIILADU

dloUsinas Wax fisgusaudiuniuuss
Wouduualuuanas wanadn Wax vinliniining
ufauseanas uazfivudunas Wax 25 phr vl
ANUATUNIUUIUROUGIEA AD 56.43 Uaunsie
A58 Sarvusld EVA asiidl 150 phr uaz
USnas Wax Al 25 phr Saduuiunnidian
A lieunintvilvnsuasusivosnialyd 16
NaaeUsUsuIa Resin Aald

idloUsina Resin WnTuAIALEIUNY
usedeuiiunltiufiuty wansin Resin ¥ilinn

ﬁm’mrﬁmmﬁumnsﬁu LLazﬁﬂ%mm Resin 150
phr vilin1iaudunuuswlouaign e
82.49 Uaudson514i 1W3suiieun1imenisa
fienanuduniunsadou 7 98.09 Ysudse
a5 ElUSInasnnn v lFauTRn1iens
ity wighliuTinunsldodaduingiu
wdnanas uanant Resin PreuiiuAIEAuves
g19fu EVA Tneiiaudlunisazanouiiudi uas
ANANUNTIATYDIVDINANAY FOAARDINUNITNAGDS
Y99 Y. J. Park tag H. J. Kim [2] Wu31 Resin %39
a3 Tackifier agvilininaeusauinuudans
wnTuiiuenanieie wastisanmamilnues
nmaondouls 2] fedugnsiionnyay fe EVA
150 phr, Wax 25 phr wag Resin 150 phr

3.2 HavRENURANNAIUNIUATVIAAaDN
(Cleavage Peel Strength) wa4n11

Hot-melt

mﬂgﬂﬁ 4 U3ueu EVA finanen1aang
FUMUNNTVIanaeN Ao iUz EVA iuduen
AuumunsTgaaen Suwiltudiududntos
ADAAADINUAIANATUNIULTILEDU

dlousuna Wax finduArnnudiuniy
msvgaaen Juwlduanaudniies denadosiu
ANAUATUN UL UROU

idleUsunm Resin WnTuAAud UL
maviaeaon Suuiltiufsdudntion uansi Resin
vhldinmianuudusadutudntes iWofisugns
AMTwRELTURUNTIMINSAn WUt TadRen
fumunsvaeaen gasnTvasuieu AiiUTina
Resin 150 phr fA3uAuvIuNsvgaasn 2.06
Alathdusewns darlndlAgsiunnanienisa d
AANNFUMUNMIUgAaen 2.33 Alalladuseluns
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Content (phr)

JUN 4 AnuduiusvesUTunm EVA, Wax uag
Resin flUANANATUNIUNITVIAAGDN

3.3 duuAnIuAuula (Viscosity) 99

N19 Hot-melt

9IN3UT 5 wuiinas EVA finaseriany
wilado WeUsuna EVA Wutumanuniaiiuug
Thuiuduiiossnn EVA 1nse Elvax 220 Wuinse
fiinnuviingeanmsiaseieiedldmaumie
guiiy 3,000 cps dlenanlunavinlinnaiaag
mﬁmqaﬂﬁumuﬂ%mmﬁmamaiﬂ USinal EVA 7
wanzalugasnm fio 150 phr dldtiesnindinm
Az dunniuluiigamativies 4 EVA Ui
wnnilvhlernamiiadiuiu fesfulgdliinn
danuniinanadlaenisifis Wax 138 Resin

slousina Wax isfuanuniieuuslty
anauiiosann Wax \Juansiifiaanamiln 59 cps
dlonaslunmvasudourzyhlinniaunias
asmuUSinaiinanasly Tnevialuusunn Wax i
Wlmnumilavomeawesanas [9], [16] iiean
Wax walinanaiidnniiwedues Usina Wax
fmnzaulugnsnm fe 25 phr dldludiinm
wnnnindvilrautinn s lddesninidvinly
nMsuaeNfaIn1llf

dlousunm Resin wiingur1aunini
wuluanas 1fos91n Resin WWuansiifinnunile
7 62 cps wenaulunmagiilinidainumia
anasnuUTInaiinauadly WeTeuifiougns
AvRENS LTSI U UNTIMNANSA WU
gnsnvaeniou 7iUSina EVA 150 phr, Wax
25 phr wag Resin 150 phr faAunia 7 514
cps HAlndiAsiun1In1enIsAn aranunile
7t 668 cps &1 Resin USinamnnninimeany
wilnEunsd

3000
—EVA e Wax = = = Resin

N

o

o

o
1

Viscosity (cps)
—-
(8]
o
o
1

-

o

o

o
1

500 A

0 25 50 75 100 125 150 175
Content (phr)

JUN 5 AnuduiugueaUTun EVA, Wax uag
Resin fUA1IAINUALA

3.4 Wy ULiigununi12? Hot-melt %19

N15AN

gATN1INABUT BUINNYIITTTUVIANA
Usznousagenausis STR 20 100 phr, sy
WI79U 50 phr, LAATENAITUBLUA 50 phr, Wax
25 phr, Resin 150 phr uag EVA 150 phr iilaq
nsnnapntesdunuius STR 20 ldananse
viaouaraeldfigamnll 200 esmwadoa wil
Tdnan 1 2lus wazwvia STR 20 finramilags
Uszanas 80 MU lnsitazianvinduntivasy
YouFauidgmlnenmsiudums el
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fluas navesuseautRvetens wasusiily
auniinanas Tnetsfuazarseguietuayly
Tuanavililuanagandeulmlsie [111-013]
grldvhdumsitudesndn 50 phr agviliens
azaneldtilgumndl 160-170 ssrniwaldua vide
Llavaneias Yiuifldlunsmaasstimvuslsaei
71 50 phr dlduniAullagyiliausinialaif &
Taluusunatieefvinlrensldaiunsoazane

uAaBeLAsUsiusldloansuuUT N
Tdasl 50 phr éldluusmasnnniniildauds
mauileafnlad

EVA shilfnnaudsdunazifiuaumienia
9InMsveaes EVA fivsnzaveglufie 150 phriag
IaudRnuiuusadouiusrnumilngsgs 3sld
nsuTulsalaenislyd Wax uag Resin

A15719% 4 WsufguaniAn1IvasuseuaInend
§I5UTIR LALNINIINITAN

AN
Y
NINAFDY ASUADNSDU AviaexSou
277879 STR 20 NN
Snwaugyily Wuuniauda Wuunauda
AR AOIRRN RSeu
A Funmnaun d17
a A a s a
nayY lifindusuniu Ldfindusuniu
ANINANT yaeluallanly  viasuvallan by
AR PaRUAgUNDN  YreRausgamnil
85 -110°C 85 -110°C
Aunila (cps) 514 668
ANUAUNIULSS 82.49 98.08
@ou (Ibf/in?)
AMUATUNIUAS 2.06 2.33

aonvign (kN/m)

Wax Miitelesazane hlinnafianuuds
nvasuladie Wax silvinnuvinanasuaau i
iR Fadonld Wax i 25 phr uaﬂﬁ]’m‘ﬁ Wax
Franunsatedesiunsdouanimussens STR 20
nlelyula [17], [18]

Resin viniiduansifivanumiesfa
(Tackifier) Mfinmnumderfnvesns iuanu
Wisusawe9n17 wazvirlinvasyldinedeiy
Resin vlin1filednunilnanainazaudd
nsBaRavesnmintudadentd Resin 71 150 phr
WBNTINH Resin 91a9zstiliens STR 20 U EVA
WAl dAT s TlnsEensdu (Resin) fau
Aidueardndslifitranunsadfuens STR 20
167 waeduiduelsundniitdrdennsadhiu
EVA 16idl [4], [5]

dlethnavaeudeusnnisnaass uaz N
NAOUTBUNIINITANMARDUUS s UL B UALUR
WanefInT197l & FennfiwSeulddinnuduniy
WIUTDU KAZANUATUVNUNITABNTGA AN
mensdantes ewnainens STR 20 Wuens
i (Non-polar) viln1sgaRnuasens STR
20 AUlsF el liideeR uinmasudounanisi
faufidu EVA iiiseegraiends EVA ﬁ%y’aqd
(Polar) insnzdinylillans@mn vinlviaunsadasina
AUlSiFaddldR (141, [15] winnsilens STR 20 919
szsiilnavasudoudafafunanainiilaiidnl4n
WU wanaRNAI waznanadnie Judu

enmnvasufeuiivglutlagiusan
Uszan 200 Umselansi N15ARSIANATIVIADY
pumnenssssuyAlledy uansmnsed 5
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A15719% 5 51A1B9ETLARTILA

daudsenou Wvn  sIANdenUNY  SIALAazasA

(hn.) (v w/nn.) Jsznau
STR 20 100 60 6,000
Oil 50 38 1,900
CaCO3 50 18 900
Wax 25 20 500
Resin 150 35 5,250
EVA 150 70 10,500
3 525 - 25,050

NENeTABIUlEITIMNmRELFaRIN
gNEIINYIR TIANUTEU 25,050/525 = 48 U
sioflansu fuvuuudsdu flunssdnnnainens
533UAUTZLI 52 U ibAsuuIIN Wiy
48+52 = 100 U neailansy anAnsiIAneilansy
aw 150 W fatiurhlsAlanduae 150-100 = 50
usieilansu luaiunsaussidiusadunuues
nmamsildidesanlinswdndszneuves
gnsnna

4. d3U

ANURIUNIULS LB euLRNT uAuUS Il
989 EVA wag Resin AUAUYIULILRDUANAY
AUUTUIUYDY Wax AUAIUNIUNITABNNAR
WudunuUsunawes EVA uag Resin A7l
AUNTUNITARNVAAINUTUIUTDY Wax AN
wilauuuALUSNaves EVA mnamilnanasny
JFu10uv09 Wax uaz Resin

gnTN1INABUT BUINNYIITTTUVIANA
Usznouniwe1awis STR 20 100 phr, sty
W13 50 phr, wAaBuAISUBLUR 50 phr, Wax

25 phr, Resin 150 phr tag EVA 150 phr

NS¥UIUNTTHANNIINADUS BUINNNYIS
555077 Hawes STR 20 Autisfumisifiuuas
uAaifumusiunluindosuassansgnnis
w¥sniudinens STR 20 dudn 9 Iigamgd
Wax 71 160-170 ssmigaidiva fee 9 dine19asiy
UYWATABUUA AU Resin taz LAY EVA Uasy
ﬁﬂi‘lﬁu‘juﬁqmmﬁﬁad Iodun13 hot-melt 970
YNFITUYIR

5. AARNTINUTENA
YavaUAMNUATUALUNTIIEINATINNY
NoUATUAYUNITIVY (@)
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