TexHun4yeckne n aKOHOMMYeCKune acneKThbl
NPUMEHEeHUA CTeKNOHaNoONHEeHbIX
nonuaPupHbIX npeccmatepuanoB (SMC)
B TPAQHCMNOPTHOM U C/X MaLLMHOCTPOEHUMN.
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Technical and economic aspects of
application of glass fiber reinforced
polyester molding compounds (SMC) for
transport and agricultural machine
manufacturing.

1st International FRP Conference, Irpin, Ukraine, 13 February 2020
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MENZOLIT® S.r.l. TypaTe, UTanus

UTanusa 63

[epmaHusa o

O0bLem 28.600 TOHH
npou3BoAcCTBa

ObopoT 45,7 MnH. €
MowHoCTb 2 CMeHbI 3 CMEHbI
SMC 25.000 T 36.000 T
BMC 10.000 T 14.000 T
Bcero 35.000 T 50.000 T
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menzoelilr
Compounding Solutions
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MENZOLIT® ana pa3snuyHbIX NpUMeHeHUumn

® [lpeccoBaHune

B [1nMMHOEe BOJSIOKHO

B Bbicokasd mMexaHuka

® bornbliepa3mMepHble
ns3genung

® [lutbe

# KopOoTKOe BOJIOKHO
B CpeaHaa mexaHuka
® CroXKHble nsagenus

1st International FRP Conference, Irpin, Ukraine, 13 February 2020
member of S€NAta- group

menzolifF
Compounding Solutions



MENZOLIT® — o6nacT¥ npumeHeHust

OBepun, KpbIWKKN baraxHMKa * BbiknovaTtenu
Bamnepsbl, KpbIwn * CBETUJIbHUKN
PedonekTopa cdhap * MoHTaXHble wKadbl
PamMbl nokoB * N3onaTtopbl

* Nepxatenu

* KyxoHble pakoBUHbI
* [lyweBble KAOUHbI

* [letanu nevyen

* [leTanu NbiyiecocoB

Bamnepbl

Cnounepsbl

CTyneHbKu
AspoomHamMmmn4yeckKkume 4actum
dapbl

°* CTeHOBbIe NaHenu ' * NHTepbepbl X/a BaroHoB
* BoaHble pe3epByapbl " ¢ [poMbILINEHHbIe

* UHdpacTpyKTypa nsgenua

* [1BepHble NOKPbITUSA * Mebenb

1st International FRP Conference, Irpin, Ukraine, 13 February 2020 — ©
menzoelilr
Compounding Solutions

member of SENAta- group



Tepmonnact
9%

NMpoune

\ 4%

HanonHutenb .
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-
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[lpounsBoacTBo SMC

+— :
Y
ansa HPC:
POBUHI Co3speBaHue

| 30 °C

LiIBeTHas
nacta n MgO

ﬁssemMBaHue P;%Ka%i |
CMelleHue SMC mawumHa
1st International FRP Conference, Irpin, Ukraine, 13 February 2020 e.I.l.lil.@

member of SENAta- group T S———



YpoBeHb cBonctB SMC

CopaepxaHue CTeKNoOBONMOKHA, % 15 - 50
MnotHocTLb, rlcm?® 1.30 —2.00
TexHonorn4yeckasa ycagka, % -0,10 - +0.20
NMpoyHoCTbL Ha n3rnob, Mlla 100 - 250
Moaynb naruba, MlMa 10.000 — 14.000
[Mpo4yHOCTbL Ha pacTtaxeHue, Mlla 60 — 150
YpoapHasa BA3KOCTb, KIOx/M? 40 - 120

KINTP, K 180
AneKkTpn4yeckas npovyHocTb, KB/mm |18 - 20
OrHectoukoctb no UL 94 HB — V0 Ha 1,6 mm
Tepmoctoukoctb HDT A, °C 220

TemnepaTtypa cteknoBaHud, T_°C 160 - 180

BopgonornoweHue, % 0.03-0.05

1st International FRP Conference, Irpin, Ukraine, 13 February 2020

menzeolil
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MENZOLIT ® - SMC npeccoBaHue

Temnepatypa dopmMbl — 135 ... 160°C f'MppaBnnyeckuiu
npecc

OborpeB — macno, nap, Boga

OaBneHue — 5 ... 12 MlNa I ! I

Bpemsa oTBepxaeHna — 3 ... 6 MUH

NokpbiThe B popme
MaTtpuua
MHororHesgHble (popMbl g o -
NoaHyTpeHus Hagecka / : MyaHCcoH
B I'IpeccqoopmaLT

1st International FRP Conference, Irpin, Ukraine, 13 February 2020

- ®
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Nepepaborka MENZOLIT® SMC

Py4yHoe npeccoBaHue

f'mapaBnuyeckumn
npecc

Bechbl Mexo6paboTka
Hape3ka
SMC | 3aroTtoBku
1st International FRP Conference, Irpin, Ukraine, 13 February 2020 e.I.l.lil.®
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Mepepabotka MENZOLIT® SMC

Py4yHoe npeccoBaHue

/ W*s; T 1T e

-

R
_ DIEFFENBACHER V4

x
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|

e

e
)
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Mepepabotka MENZOLIT® SMC

Py4yHoe npeccoBaHue

IIIII
JJJJJJ

e e
e
e ——

LleHTpOBKa

[

BN YNopbl

B~ Bakyym
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Nepepaborka MENZOLIT® SMC

ABTOMaTU3NpoOBaHOE NpeccoBaHue

fmapaBnnyeckun
npecc
SMC Gonblune pyrioHbl I I I
HapeskaJ =
MaTepuan U \J ¢ :
SMC Becbl FJ » \
Vi MexobpaboTka
B

i -_'_ 1
Knaaka b
SMC aetanu
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Nepepaborka MENZOLIT® SMC

ABTOMaTU3NpPOBaHOE NpeccoBaHue

Hape3ka 3arotoBok

1st International FRP Conference, Irpin, Ukraine, 13 February 2020
member of SENAlA- group

menzolifF
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Mepepaborka MENZOLIT® SMC

ABTOMaTU3NpoOBaHoOe npeccoBaHue
N3rotoBneHue KprLLIKVI baraxHuka VW EOS

.ii f'\\b 7/

‘mlmllm .

e e 4

W

npeCCOBaHMe Hapy>XHOU MpeccoBaHue BHyTpeHen
aeTtanu aertanw
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menzolifF
Compounding Solutions



O630p TMNoB MENZOLIT® SMC

Menzolit® SMC 0150 | dnekTpoTexHu4yeckne npuMeHeHus1, Koprnyca cBeTUITbHMKOB

Menzolit® SMC 0190 | AnekTpoTexHUu4Yeckne NnpUMeHeHUs!, BbICOKasti OrHECTOMKOCTb

Menzolit® SMC 0200 |CraHaapTHbI SMC Ans KOpo6oK u WwKadoB..

Menzolit® SMC 0290 |JiutTbeBon SMC ANA aNeKTPOTEXHMYECKMUX NPUMEHEHUN

ManoycaaodHbin maTtepuan ang msgenummn ¢ xopoLueun
NOBEPXHOCTLHO.

Menzolit® SMC 0300

[MoBepxHOCTb ny4we yemy SMC 300. Ana BHEWHUX naHerneun

Menzolit® SMC 0390 .
rpy30oBbIX aBTOMOOGUIEN U CeNbXO3TEXHUKM

SMC ana aetaneun knacca A nerkoBbix asBTomoounen. OyeHb
XopoLiaa NTakKupyemMocTb.

Menzolit® SMC 0400

Premium SMC gnga aetaneu knacca A. Hu3kass nnoTtHoCcTb

+®
Menzolit™ SMC 0430 (1,45 1 1,30 kr/gm?)

SMC HMU3KOU NAOTHOCTU ANA CTPYKTYPHbIX AeTaneu.

i1+®
RUSIPAG IS MnotHocTb 1,35 krigm3
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O630p TMNoB MENZOLIT® SMC

SMC Hu3Koro paBneHus. [laBneHue npeccoBaHua Huxe 30
o6ap.

Menzolit® SMC 0600

Menzolit® SMC 0800 |XuMcCTOMKUI MaTepuan

Menzolit® SMC 1100 |SMC BbICOKOMW MPOYHOCTH

BbicokonpoyHbiu SMC ¢ NOBbILLEHOU CTOKOCTLIO K Macrnam u
cMa3Kam

Menzolit® SMC 1400

Menzolit® SMC 1500 |MaTtepuan ¢ BbICOKOW TEPMOCTONKOCTLIO

Menzolit® SMC 1600 |SMC ans caHMTapHbIX MPUMEHEHUN

Menzolit® SMC 2300 |BbicOKasi CTOMKOCTb K BOJIbTOBOW ayre

Menzolit® SMC 2400 |SMC ans x/a TpaHcnopTa

SMC ¢ NOHMXeHbIM MOBEPXHOCTHbLIM CONPOTUBIEHUEM AN

Menzolit® SMC 2600 5
B3PbIBO3aLUULLEHbLIX YCIIOBUN

1st International FRP Conference, Irpin, Ukraine, 13 February 2020
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AneMeHTbl TeXHONOrm4yeckoro
npouecca '

NU3nenue

MaTtepuan
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OrneMeHTbl TeXHONormyeckoro
npowuecca

1. TOYHOCTb U3roTOBNEHUA U3genuu

2. KayuecTtBO NOBEpPXHOCTMU

3. 3aTpaTbl Ha MeXaHU4eCKyro oopaboTKy
4. BpemMsl TeXHOJNTOrM4ecKoro uukna

5. 3aTpaTbl Ha NOArOTOBKY NPOU3BOACTBA
6. MexaHU4ecKne XxapakTepuUCTUKHU

1st International FRP Conference, Irpin, Ukraine, 13 February 2020

menzohif

member of SENAlA- group onppsundiny, Soligoins



OrneMeHTbl TeXHONormyeckoro
npouecca |

1. TOYHOCTb U3roTOBIEHUA N3aenus

2. Bpemsa TexHonorn4yeckoro uumkna

3. KayecTBO nsgenusa, orcyrtcreme aecdpeKroB
4. 3aTpaTbl Ha NOAroTOBKY NPOM3BOACTBA

5. be3onacHoOCTbL Npon3BoOACTBa

1st International FRP Conference, Irpin, Ukraine, 13 February 2020

menzoliF

member of SENAlA- group Dompssandisg. Soluetin



OrneMeHTbl TeXHONormyeckoro
npouecca |

MaTtepuan

1. AKcnnyaTaunoOHHbIe XapaKTepPUCTUKHU

2. TOYHOCTb U3aenusa, oTcCyTcTBMe KopoorneHus
3. KayecTBO nsgenusa, orcyrcreme aedeKroB

4. CtabnnbHOCTb Mnpouecca

5. LiBeT n oKkpawimBaemMocCTb

6. Bpemsa TeXxHONnorm4eckoro uukna

1st International FRP Conference, Irpin, Ukraine, 13 February 2020

menzoliF

member of SENAlA- group Dompssandisg. Soluetin



CTouMoOCTHbIE (haKTopbI

Bbi6op maTepunana

BbiOop npouecca

KOHCTpPYKLUA OCHACTKW

TexHonornyeckoe
ochopmMneHue

1st International FRP Conference, Irpin, Ukraine, 13 February 2020
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Bbibop maTtepuana

ﬁKnacc MaTepuana: komnayHg, RTM, RIM
2.Tun komnayHpa: SMC/TMC vwnun BMC/CIC
3.CoaepxaHue CTEeKNOBOJIOKHA U ero T!n
4.Heo6x04MMOCTb OrHe3almUTHbIX 00aBOK
5. lonycTUMbIN YypOBeHb YyCaaKu
6. Peonornyeckue xapakrepucTuku
/. TN cMoOnbl, XMMCTOUKOCTb

QU,BGT n np. TpedboBaHuA

N

/
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member of SE€NAala- group
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L

GU

Bbi6op npouecca

GTMn: npeccoBaHue, NINTbe, KOMOUHaLUA \

2.Hape3ka maTepuana: py4yHasa, aBTomaTnyeckas

3.A3Bne4vyeHne uspgenuu: pyvyHoe, MmexaHm4yeckoe

4. YaaneHue obnos: py4yHoe, MexaHu4yeckoe,
aBTOMaTU4yeckKoe

5. MexaHn4eckast obpaboTka: chpe3sepoBaHue,

BOOOCTpPYUHas, nasep
- /
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KOHCTpPYKUMNA OCHACTKMU

. BbiOop ctanu n KoHuenuun coopmbl
. Tun oborpeBa n ero pasmeLleHue

. Hanunymne noaABUMXHbIX 311IeMEHTOB

. KayecTBO 00PaAOOTKM NOBEPXHOCTN
. Hanu4ywmne n Tn nokpbITUA

. THe3aHoCTb

. Nlopavya maTtepuana

Pa3mewieHune n cpopma Tonkarteneu

~NOoO OB wDdN B

=

J
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member of SE€NAala- group

menzeolil
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TexHonorn4yeckoe

ocdbopmMIneHue

6OCTpOB WU NINHUA \

2. OpraHunsauumsa paboyero npouecca

3. dKornornyeckme tpeboBaHus

4. OxpaHa TpyAaa, TeXxHMKa 6e30nacHOCTW
5. MawuHa: HoBas, noaepxaHas

6. lMogroToBKka npon3BoAcTBa

/. YTnnusauuma oTxoaoB Npou3BoACTBaA

QYxop, n o6cnyXXmBaHUe OCHaCTKW /

1st International FRP Conference, Irpin, Ukraine, 13 February 2020

menzeolil
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[lpmMmepbl UCNONb30BaHUA
SMC B TpaHCNOPTHOM

MaLLUHOCTPOEHUM

1st International FRP Conference, Irpin, Ukraine, 13 February 2020
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Menzolit® SMC 0390/0400

Wcnonb3oBaHMe B KOMMeEpPYeCKoOM TpaHcnopTe
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Menzolit® SMC 0390/0400

Wcnonb3oBaHne B KOMMeEpPYeCKoOM TpaHcnopTe

/ Cnounep

«—— BbIcoKas Kpbiwa

— bokoBou cnounep

lMepegHan naHenb

/ / YonvHuTenb ABepu
Bamnep / =

— BbokoBble naHenwu
\ Kpbinbs
CTyneHu
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Menzolit® SMC 0390/0400 CU

Ucnonb3oBaHue B KOMMeéep4YeCKOM TpaHCcnopTe
Cnounep BokoBou cnounep

Bbicokas Kpbliwa

BokoBas naHenb

> MoaHOoXKa, KpbINno

1st International FRP Conference, Irpin, Ukraine, 13 Iggbruary 2020
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Menzolit® SMC 0390/0400

15 npnynH ncnonbloBaHna SMC, 6 BaXxXHenLLnXx

UHTerpauus CrOG y KayecTBO
dyHKLUN BOOOAa A3anHa NOBEpPXHOCTU
TepMun4yeckoe
paclumpeHume Manbin Bec

N

CtabunbHble s
MaccoBocCTb [

pa3mMepbl
L =TT Y.

Koppo3noHHas
CTONKOCTb

OKOHOMMUYHOCTDL

v ¥ l-I: |
Huskue
UHBECTULUN

Bbicoka
XeCTKOCTb

CTpyKTypHas e OKpalUMBaEeMOCTb | Toumocts
NPOYHOCTS P _ = nsrotoBneHus
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Menzolit® SMC 0390/0400

bamnep n3s tepmonnactukoB unm SMC

TepmonnacTnkoBbIn bamnep Bamnep n3s SMC

T e
L T — S
= e e — =
SN —
o ST, TR — R
- -~ —
Y i —
Sl N — s
et ——
L T
1 i
e

WcTounuk: Dirk Thiesen, Leichtbaukonzepte zur Herstellung aerodynamischer LKW-Anbauteile aus SMC, VDI Verlag2013
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Menzolit® SMC 0390/0400

bamnep u3 ctanu unmn SMC

bamnep U3 ctanu Bbamnep ns SMC

-_— .
== S |J H L :
_ i 1 TN
T RN '-._I:

Mctounuk: Dirk Thiesen, Leichtbaukonzepte zur Herstellung aerodynamischer LKW-Anbauteile aus SMC, VDI Verlag2013
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Menzolit® SMC 0390/0400

CpaBHeHUe pa3fiMyHbIX MaTepuanosB

.E-

Macca getanu

TOYHOCTb M3roTOBNEHUS ++ - A= + -
CtabunbHOCTbL pa3mepoB ++ +++ + - - +
[IPOYHOCTb U XKECTKOCTb + +++ - o - - +
KayecTBO NOBEPXHOCTU + +++ +++ ot - -
CBoboga gu3anHa - - - F4+ +
HBecTnumm - - - - - - - ++ ot
OKOHOMUYHOCTb e + - - +++ -
CTabunnbHOCTb LEHbI et - - oo - - ++
Makc. pasmep getanu ++ ++ ot + +++
VHTerpauuma yHKLUMN ++ - - - - 4+ +
Koppo3noHasi CTOMKOCTb ok - - - - -+ 4

1st International FRP Conference, Irpin, Ukraine, 13 Iggbruary 2020
member of SE€NAala- group
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Menzolit® SMC 1400

» Bblcokasa TepMOCTOUKOCTb

» CTOMKOCTb K Macsriam v TonnmBam
» CrnoxHas reomeTpus getaneu

» [alweHue Wwymos.

» Hunskaa macca

> Bblicokad TOYHOCTb

KpbiLLKa roqoBKkm 0rioka LUmMHOpOB

1st International FRP Conference, Irpin, Ukraine, 13 February 2020

menzeolil

member of SE€NAala- group T S———



Menzolit® SMC 1400

MacngaHble BaHHbI IVECO ¢ nogHyTpeHnem

1st International FRP Conference, Irpin, Ukraine, 13 February 2020

menzeolil
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Menzolit® SMC 1400

3ByKOM3onaums / 3ByKonornoLlleHue

MaTtepuan Oemndupyrowmmn
dakTop
ANIOMUHNN 7 x10°

Ctanb 2 x 107
SMC 40.000 x 10°

3aTyxaHue 3ByKa

‘Amplitude ' Amplitude

Sl

S )
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Menzolit® SMC 0390

Ucnonb3oBaHue B ¢/X MAalUWUMHOCTPOEHUN

Kpbiwa
Kpbinbs
Kanot
Kpbinbs
1st International FRP Conference, Irpin, Ukraine, 13 February 2020 — ©
3 memnzelil

member of SE€NAala- group T S———



Menzolit® SMC 0390

Ucnonb3oBaHue B ¢/X MAalUWUMHOCTPOEHUN

Kpbiwa TpakTtopa AGCO Fendt

1st International FRP Conference, Irpin, Ukraine, 13 Egbruary 2020
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Menzolit® SMC 0390

WUcnonb3oBaHWe B ¢/X MalLMHOCTPOEHUM

» BbIiCOKasa XXeCTKOCTb N NPOYHOCTb
» Bbicokaa yoapHasa BA3KOCTb

» CTOMKOCTb K BbIBETPUBAHMUIO

1st International FRP Conference, Irpin, Ukraine, 13 February 2020
member of SENAlA- group
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Menzolit® SMC 0390

Ucnonb3oBaHue B ¢/X MAalUWMHOCTPOEHUMU

1st International FRP Conference, Irpin, Ukraine, 13 February 2020
member of SENAlA- group
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Menzolit® SMC 0400

Ucnonb3oBaHue B NerkoBomM MaLULMHOCTPOEHUM

=

#BMW 24 Cepua (G29)-
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Menzolit® SMC 1100

Ucnonb3oBaHWe B CTPOUTESIbHbLIX MalUMHaX

» BblCOKas XXeCTKOCTb
» Bblcokasa Npo4YHOCTb
» CTOWKOCTb K UCTUPAHUIO

» Xopollee TedeHune

1st International FRP Conference, Irpin, Ukraine, 13 February 2020
member of SE€NAala- group
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Menzolit® SMC 2400

Ucnonb3oBaHue B X/O TpaHcnopTe

» HauBblcLuast OrHECTONKOCTb
» Hunskoe abimoBblaeneHmne

» CrnoxHasi reometpus getanem

=y [0 T " )
@f g’ \\g\i\ 1
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[lpoune npumeHeHna SMC
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Menzolit® SMC 0150

» CTaHgapTHbIM MaTepuan angd

9NEeKTPOTEXHUKN
» Kopnyca cBeTUNbHNKOB

» Xopollee TeyeHune

1st International FRP Conference, Irpin, Ukraine, 13 February 2020
member of SENAlA- group
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Menzolit® SMC 0190

» CTaHgapTHbIN MaTepuan gns
SNEKTPOTEXHUKM

» Kopnyca, Kopobku
» CepTtndunuymposaH no UL

1st International FRP Conference, Irpin, Ukraine, 13 February 2020
member of SENAtA- group
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Menzolit® SMC 0200 SY

» CTaHpapTHbIN MaTepuan ans MOHTaXHbIX LWKadpoB U CTPOUTESbHbIX
n3genummn

» CTOWKOCTb K BbIBETPUBAHUIO
» Xopollee TevyeHue.

» OrHectoukocTb oT V0/3,2 mm (UL94)

1st International FRP Conference, Irpin, Ukraine, 13 February 2020
member of SE€NAala- group
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Menzolit® SMC 0200

1st International FRP Conference, Irpin, Ukraine, 13 February 2020
member of SE€NAala- group
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Menzolit® SMC 0300

» ManoycagoyHbin SMC
» OkpawmBaem B macce
» Kopnyca, anemMeHTbl Marnon TEXHUKMN.

» Xopolluee TevyeHue

1st International FRP Conference, Irpin, Ukraine, 13 February 2020
member of SENAlA- group

menzeolil
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