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UcTopusa koHuepHa Mannnand

Mannnand — ognH N3 MNPOBbLIX TMAEPOB

B MPON3BOACTBE MNACTUKOBBLIX CUCTEM

BOJOCHaGXXeHMs1 U BOOOOTBEAEHUS OJ15

VH>XXeHepHbIX ceTerl. OCHOBHbIMY Buaa-

MU NPOAYKLMM SABNSHOTCSA:

e Tpybbl, uTrHrM 1 Konogupl n3 MI1
1 MNMBX pns 6e3HanopHoOM KaHanm3auum;

e Tpybbl 1 dutnHr 13 M, MM n MNBX
[OJ151 HarNnopHOro BogocHabXXeHWs! 1 Ka-
Hanmsauuu;

e Tpybbl n utuHrn 3 M3 gna raso-
cHabXxeHus;

e YyryHHasi apMaTtypa [/ist HaropHbIX CETEN;

e Tpybbl n putuHrn 13 NI, MM n MNBX
ONS ApeHaXka 1 OpOLLEHMS;

e Tpybbl n dutuHrn ns MNd n MNBX ons
3awuThl Kabenem;

e Tpy6bl n putuHrM 13 NBX onsa sawm-
Tbl 3N1EKTPONPOBOLKN;

e CuUCTEeMbl HAKOMMEHUSI N OYUCTKN Obl-
TOBOW 1 NNBHEBOW KaHanNn3auuu;

e Cucrtema Raineo ynpaBneHusi poxxpe-
BbIMV CTOKaMMU.

Komnanua Mannnandg 6bina cosgaHa B
1989 rogy no vHUUMAaTVBE aBCTPUNCKOrO
koHuepHa Wienerberger n 6ensruickoro
rMraHTa XVMWYeCKon KHOycTpumn Solvay.
Wienerberger — nvpgep MUPOBOro pbiHKa
no MpPOu3BOACTBY CTPOUTESIbHbLIX Mare-
puanoB ¢ 1819 ropa. LlTta6 kBapTtupa

KOHLepHa Haxopgutcs B BeHe (ABCTpus).
B Poccun y komnaHum paboTtaet 3aBog, no
NPOU3BOACTBY CTpOMMaTeEpPUasnioB Ha Tep-
putopun Bnagmmupckon obnactm n Pe-
cnybnukn TatapcTaH.

Solvay - MeXgyHapoOHbI  XVMMMKO-
hapmMaLeBTUYECKIN  KOHLEPH, OCHOBaH-
Hbh B 1863 rogy, cO LITab-KBapTMPOM
B bptoccene (benbrus). B r. Bonrorpape
¢ 2003r. paboTaeT NPON3BOACTBO XKECTKUX
[MBX-komnoauumin, markmnx MNBX nnacTtuka-
TOB U TexHudeckmx nnactmkos (CI «Co-
nvrpan»). B HwkHem Hosropoge B 2010 .
Havanocb cTpouTenbCcTBO 3asoaa CI1 Pyc-
BMHWT Mo npowuasoacTsy [1BX, yyepenute-
JemMn KOToporo senstoTes Solvay n Cubyp.
LLITa6-kBapTupa komnaHun lMannand Ha-
xoautcst B BeHe (ABcTpusi). B HacTosiee
BpPeEMS B rpynmny BXogsT 26 3aBofoB, pac-
NONOXEHHbIX B 26 cTpaHax mupa. lNpoga-
>Kr Komnanum B 2014r. coctaBunv 872 MiH.
eBpo. Becero B komnaHuu Mannnand pabo-
Taet 2704 cOTPYAHVIKOB.

Mannnand B Poccun
MpencTraButenscTBo KoMnaHum MNarnnand
B Poccun 6b1no otkpbiTo B 2000 roay.

C MomeHTa ocHoBaHusi Poccuinckoro
NnpeacTaBUTENbCTBA, KOMMaHus  3ape-
KoMeHaoBana cebsi Kak HageXHbIA no-
CTaBLUMK Ka4eCTBEHHbIX TPYOHbIX CUCTEM

1 napTHEeP Mo BbIOOPY HAAEKHbIX PELLEHNI
MO MPOEKTUPOBAHNIO NHXXEHEPHbIX CETEN.
Marinnand coTpyoHnyaeT ¢ GOMbLUMHCT-
BOM KPYMHENLLNX POCCUNCKNX KOMMaHWUIA:
OT NPOEKTHbIX MHCTUTYTOB 1 BOOOKAHAIOB
0O CTPOUTESNIbHO-MOHTaXXHbIX OpraHmu3a-
LM 1 CNeuvanv3npoBaHHbIX ONTOBUKOB.

Bce ycunus no passutuio KomnaHum
Mannnaiid HanpaBneHbl Ha NepCneKkTB-
Hble paspaboTkuy, ynpoliatoLie paboTy
HaLNX KNWEHTOB. [NaBHbIM NPUHLMOM,
KOTOPbIM Mbl PYKOBOLCTBYEMCS B pabo-
Te, aBnsaetca: «CTAPbIE NMPOBJIEMbI -
HOBbIE HALEXXHBIE PELLIEHS ».

B 2006 rogmy komnaHusa [Mannnand
npUCTyNia K CTPOUTENBLCTBY 3aBofa no
NPON3BOACTBY MJIACTUKOBBLIX TPYOHbIX
cuctem Ha Tepputopumn Poccun. MNpouns-
BOACTBO 6bin10 3anyLieHo B 2007 roay.

B accopTumeHTe BbinycKaeMon NpoayK-
LUMN-CUCTEMbI OIS Hapy>kHOW 6e3Harop-
HOWM KaHa/M3aummn Co CTPYKTYPUPOBaHHON
CTeHkol 13 nonunponuieHa Pragma®,
a Takke TpyObl 4719 HANOPHOro BOA0CHa6-
>xeHus 13 M3 n MNBX, BHYTPeHHsS KaHam-
3aums 1 cucTeMbl Konogues. Ha 3aBope
YCTaHOB/EHbl JIMHUW ON151 MPOW3BOLCTBA
nIacTykoBsbIX TPY6 Amametpamu ot 20 Oo
1200 MM, NPOU3BOACTBEHHOWN MOLLHOCTHIO
00 19 ThiCcs4 TOHH B rof.
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Pragma® n Pragma® PRO16 — pacTpy6-
Has Tpyba c ABOWHOWN CTPYKTYPUPOBAHHOM
CTEHKOW, NpefHasHayeHHas ans CTpou-
TenbcTBa 6e3HanopHbIX CUCTEM BOLOOT-
BegeHusl. Tpybbl npou3BogsTcs K3 Mo-
nvnponuneHa-6nokcononuvepa. MeTop
Nnpon3BOACTBa, [ABOMHAs CO3KCTPY3us,
Korga OAHOBPEMEHHO M3roTaB/MBalOTCS
BHYTPEHHSIA 1 HApy>KHas CTeHKMW, obpasy-
foLLvie Ha BbIXOAE U3 3KCTPyOepa eanHoe
uenoe.

HapyxHasi cteHka — rodgpupoBaHHas,
KUPMNMYHOMO LBETa, YTO OTBEYAET €BPO-
NevcKUM TPaouuMsM BU3YaslbHON MOEH-
TMrKaumm npegHasHadeHns Tpyobl. BHy-
TPEHHSISI CTEeHKa — rNafKasi, CBET/IO-CEPOro
LiBETa, YTO 06ECneHmBaET NPeKPaCHyHo BO3-
MOXXHOCTb /151 TENEBU3VMOHHOW UHCTIEKLN
BO Bpemsi aKcnyataumn. Pactpy6 npous-
BOOVWTCS OTAENBHO U MPYBapUBaETCs K TPy-
6e BO Bpems Npor3BOACTBa, obecre4rBas
repPMETUYHOCTb KOHCTPYKLN.

Bnarogaps  yHuBepcanbHOW  KOH-
CTPyKUMM 1 CBOWCTBaM marepvana
cucTeMa Haluna npvMeHeHWe B nopas-
nstoLem 60NbLUNHCTBE OTpacrnen CTpo-
utensctea. lmeetca 6onblwon onbIT

NPUMEHEHUS CUCTEMbI B XKWJIULLHOM
1 NPOMBILLSIEHHOM CTPOUTENbLCTBE, 00b-
eKTax crneunanbHOro TPaHCMOPTHOro
HasHayeHus1  (aaponopTbl, MOPTOBbIE
TepMuHanbl). CBoncTBa nonunponunie-
Ha MO3BOJISOT MCMNONb30BaTb CUCTEMY
Pragma® npu cTtokax noBbILLEHHOW ar-
PECCUBHOCTM.

LpeHaxxHas cuctema rnybokoro 3a-
JIoXXeHus1, paspaboTaHHas Ha 6ase Tpyo
Pragma® 1 cuctem nnactukoBbIX KO-
nopues Pragma®,oTnnyaetcs BbICOKUM
KJ1TAaCCOM MPOYHOCTU U LUMPOKON NMHEN-
KOW OMaMeTpoB.

HeobxogmmocTe pa3paboTku [aH-
HOl CUCTEMbl CBSi3aHHA CO CJIOXXHbIM
pasBUTMEM FOPOACKON WHMPACTPYK-
Typbl W HEMNPOCTOM reosIornm4yecKom
obcTaHoBkon. CucTema Hawna Lumpo-
KOe MNPUMEHEHNE NPU CTPOUTENBLCTBE
NOA3EMHbIX COOPY>XEHUA PasNNYHOro
YPOBHS CJIOXKHOCTU, JOPOXHOM CTPOU-
TENbCTBE M PasfMyHbiX O6BHEKTOB MpPO-
MbILLIEHHOIO U JIOMMCTMYECKOro HasHa-
YeHus.

Tpy6a Pragma® npon3sogutcs B COOT-
BetctBUM ¢ FTOCT P 54475 "tpy6bl nonu-

Kartanor npoaykuumn gns 6e3HanopHoOn KaHannsauun

MEpHbIE CO CTPYKTYPVPOBAHHOM CTEHKOM
1 paCoHHbIe YacT K HUM OJ151 CUCTEM Ha-
PYy>XHOM KaHanusauun" n TY 2248-001-
9646-7180-2008 c nameHeHusmm Net. [lo
CBOWM TEXHWYECKUM XapakTepucTiKam
Tpyba CTPOro COOTBETCTBYET TpeboBaHU-
SIM €BPOMENCKNX HOPM, MNPeObsBseMbIX
K NAacTUKOBbIM Tpybam C OBOVIHOM CTeH-
KoM Ons  GesHamnopHOM  KaHanm3auum
EN-13476. CornacHo [aHHbIM HOpMam
Tpyba po/mkHa obragaTtb  CRemytoLyMm
TEXHUYECKNMU XapaKTepUCTVKaMU:




J1abopaTopHble UCTMbITaHNSA
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Kaxxgas naptuss npows3BogvMMOn Mnpo-
OYKUUM NpoxoauT obsizatenbHble nabo-
paTopHble ucnbiTaHus, cornacHo FOCT
P54475-2011 koTopbIn pa3paboTaH Ha
ocHoBaHun TpebosaHun no EN 13476,
Ha COOTBETCTBME 3asiBJIEHHbIM TEXHMYE-
CKMM XapaKTepucTukam:
e KonbLeBas XecTKOCTb. VcnbiTaHus
B cooTtBeTcTBMM ¢ EN ISO 9969 (CcM™m.
puc. 1), FOCT P54475-2011 (n. 8,4),

TY 2248-001-9646-7180-2008 c us-
MeHeHnsimu Nel (n. 5,5);

KonbueBas rMbkocTb B COOTBETCTBUM
¢ EN ISO 13968 (cm. puc. 2), TOCT
P54475-2011 (n. 8,5), TY 2248-001-
9646-7180-2008 ¢ unameHeHusimn Nei
(n. 5,6);

KoadhdmupmeHT nondyyvectn marepuana
(Creep ratio) B cootBetctBuM ¢ EN ISO
9967 (cm. puc. 3), FTOCT P54475-2011

Ty

PUCYHOK 1.
KornbLeBas »kecTKoCTb. VcnbiTaHns B COOT-

BeTcTBUM ¢ EN ISO 9969, NOCT P54475-2011

(n. 8,4) TY 2248-001-9646-7180-2008
C nameHeHunamm Net (n. 5,5)

PUCYHOK 2.

KOﬂbLJ,eBaﬂ r’MOKOCTb B COOTBETCTBUM
c EN ISO 13968, TOCT P54475-2011 (n. 8,5)
TY 2248-001-9646-7180-2008
C n3meHeHunamm Net (n. 5,6)

PUCYHOK 3.

KoathdunumeHT nonsyyectn marepmana
(Creep ratio) B cooTBeTCTBMMN

c EN ISO 9967, TOCT P54475-2011 (n. 8,7)
TY 2248-001-9646-7180-2008

C nameHeHnsmm Net (n. 5,12)

(n. 8,7), TY 2248-001-9646-7180-2008
¢ na3meHeHusmn Nel (n. 5,12);

Ha repmMeTmyHOCTb CcoeavHeHWn (M1c-
nbiTaHne nog, gasneHvem, go 0.5 bar)
B cootBetrctBuM ¢ EN 1277, TOCT
P 54475-2011 (n. 8,14), TY 2248-001-
9646-7180-2008 c n3meHeHnsimMn Nei
(n. 5,11).
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Tpy6a Pragma® c pactpyoom
N YIJIOTHUTEJIbHbIM KOJIbLLOM
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XapaKtepucTuku
KonbLepast >xectkocTs SN 8 8 kN/m?
Konbliesast xxecTkocTs SN 10 10 kN/m?
Konbueas »xectkocTs SN 16 16 kN/m?
KonbLeBas rmbkocTb > 30%
Creep Ratio (koathdmumeHT nonsyyecTu) <4,0
["apaHTNs Ha repMETUYHOCTb 0o 0,5 bar
[OnuHa Tpy6b! 6 M*

BHyTpeHHu Hapy>Hbin B:::::ﬁ AnuHa n?_:::_:' SeckIMupY L i
nuan:‘?;lp, d;, nwamnf;:a, de, pF;crpy6z, pacmx‘ﬁa, t paF::'rpyﬁa,
dy, mm L,, mm

ID150 150 170 1,44
ID 200 200 228 248 118 170 1,8 2,2 2,4
ID 250 250 285 308 127 185 3,1 3,5 4.1
ID 300 300 343 374 116 185 4,7 4,7 6,5
ID 400 400 458 498 139 226 7,8 8,5 11,2
ID 500 500 573 624 170 284 12,5 12,6 16,3
1D 600 600 688 750 197 333 18,7 18,8 25,3
1D 800 800 925 1003 247 421 34 36 45
ID 1000 1000 1140 1222 325 546 50 53 72,7
OD 160 139 160 184 97 137 1,3 1,3 1,5
OD 200 175 200 227 113 162 1,8 2 2,7
OD 250 220 250 284 129 185 2,8 3 4,3
OD 315 277 315 356 148 211 4,2 4,3 6
OD 400 350 400 451 158 231 6,7 7 8,8
OD 500 436 500 556 188 302 10,8 10,8 14,3
OD 630 549 630 712 232 373 16,5 16,5 21,9




Kon-Bo npopesein
nepdopauumn

OpeHaxHasa Tpyo6a Pragma®
C pacTpyoom

LLinpuHa npopesn,
MM

AnuHa npope3un, Mm

Konunyectso
npopesen
Ha 1M TpyObl

OD 160 2

OD 200 2 \ 1,2 49 92
OD 250 2 1,2 49 92
OD 315 2 1,2 60 74
OD 400 2 1,2 75 58
OD 160 4 1,2 23 216
OD 200 4 1,2 26 184
OD 250 4 1,2 26 184
OD 315 4 1,2 32 148
OD 400 4 1,2 39 116
OD 160 6 1,2 16 324
OD 200 6 1,2 19 276
OD 250 6 1,2 19 276
OD 315 6 / 1,2 22 222
OD 400 6 1,2 27 174
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IByxpacTpyoHasa mydTta Pragma®

} ‘} HomunHanbHbI A“B:::_JI_:MZ Inuna, L, My
3 3 Yy 3 =y
— pa3mep ™
ID 200 252 240
ID 250 313 258
a ID 300 374 235
o2 ID 400 498 283
ID 500 624 345
ID 600 750 400
v ID 800 997 517
i vy vvv | vvv v Y
; ; ID 1000 1222 751
oD 160 * 184 190
oD 200 * 227 230
onucaHue OD 250 283 261
lMpons3BognTCs METOLOM JINTHS.
VimeeT ynopHoe KosbLoO. OD 315 355 303
OD 400 451 325
OD 500 553 375
OD 630 692 458

PemoHTHas mycta Pragma®

HomuHanbHbIi BrewHuii
pasmep F'-V'aM;"\l'np, dy, | Anuna, L, mm
| L ‘ ID 200 253 240
[ o ID 250 313 058
ID 300 374 235
ID 400 498 283
ID 500 624 345
o % ID 600 750 400
o ID 800 997 528
ID 1000 1222 663
oD 160 * 184 190
OD 200 * 227 230
e e OD 250 283 261
oD 315 355 303
onmcaHue 0D 400 o o
rlpOIASBO,D,I/ITCﬂ MeTOoA0M NNTbA. oD 500 cea -
OD 630 692 458




MNepexopn Tpyobl Pragma®
Ha 6eTOHHbIN KoJioaeLl

Onucanue
HpOIASBO,D,VITCFI MeTOoO0M JNINTbA.

Hapy»>KHas noBepXxHOCTb NOKpbITa abpasme-

HbIM MaTepunanoMm.

Nepexon

DN/ID

c Tpyo6bl Pragma®

Ha pacTpyoO
TpyObl NBX

M

)

(@]

S~

pd

a

HomuHanbHbIn M, mm A, mm ‘ L, mm

pasmep
0D 160 80 84 168
0D 200 102 100 208
OD 250 124 145 326
oD 315 130 163 361
OD 400 141 184 409
OD 500 179 226 505

ID 200

ID 250 313 258
ID 300 374 235
ID 400 498 283
ID 500 624 345
ID 600 750 400
ID 800 997 517
ID 1000 1222 751
OD 160 184 190
OD 200 227 230
OD 250 283 261
OD 315 355 303
OD 400 451 325
OD 500 553 375
OD 630 692 458

NepexopgHoe
KOJbLLO C pacTpyba
Pragma®

Ha TpyoOy NBX

1. Tpy6a Pragma
2. Pactpy6 Tpy6bl Pragma
3. MepexopHoe KomMbLo
c pactpy6a Pragma Ha Tpy6y MBX
4. N3/MBX tpy6a

5. CtanbHoii hnaHel,
6. YNnoTHUTENbHOE KOoNbLIo

Onucanue
CocTouT 13 YNNOTHUTESIbHOIo
N hrKcmpytoLero KoneL,

HomuHanbHbI pasvep dy,
OD 160 188
OD 200 232 27
OD 250 290 32
OD 315 364 37
OD 400 461 46
OD 500 561 55
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OTtBog Pragma®

Onucaxue
|_|pOI/I3BO,D,VITCFI MeTOO0M JNIUTbA.
yI'IJ'IOTHVITeJ'IbHOG KOJibLIO B KOMIMJIEKTE.

Kartanor npoaykuumn gns 6e3HanopHoOn KaHannsauun

* 118 -

ID200 45 183 183
90 202 202
15 179 179

N 30 196 196 o

ID250 45 212 212
90 261 261
15 179 182
30 202 206

ID300 116 156
45 302 306
90 517 501
15 206 231
30 257 262

ID400 139 196
45 385 390
90 662 667
15 240 245
30 279 284

ID500 170 202
45 447 450
90 804 809
15 288 294
30 335 341

ID600 197 243
45 536 541
90 966 972
15 364 375
30 427 438

ID800 247 303
45 683 694
90 1240 1251
15
30

ID1000 325
45
90

15 110 21 97 110
OD160 30 121 31 97 108
45 149 41 97 116
15 134 23 116 119
30 159 176 113 132
0OD200
45 158 48 116 119
90 442 459 113 132
15 186 161 129
30 170 42 131
0OD250 170
45 287 261 129
90 459 434 129
15 197 169
30 157 217
OD315 148 176
45 320 320
90 533 533
15 222 220
30 250 248
0OD400 158 196
45 366 363
90 615 613
15 241 238
30 275 272
OD500 188 208
45 399 396
90 679 679
15 285 284
30 328 327
0OD630 232 244
45 477 476
90 818 817




TponHuk 45° Pragma®

Ay

DN/OD

Z3

Z4

—
<§>
(e
i <|
L9
OnucaHuve

|_|pOVI3BO,D,I/ITCF| METOLOM NNTbSA. YNNOTHU-
TeNlbHOE KOJIbLLO B KOMIJIEKTE.

* 160 ** 375 393 118 77
200 200 ** 375 301 119 119
* 160 ** 480 293 157 77
250 200 ** 480 338 119
160 ** 590 280 104
300 200%*| 343 659 320 116 213 191
250 **
160 ** 696 280 104
200 ** 740 330 213
400 Jeoxw| 458 139 242
300 914 450 116
160 ** 751 300 104
200 ** 809 340 213
500 250**%| 573 983 500 170 124 262
300 983 500 116
400 1098 640 139
160 ** 751 300 104
200 ** 809 340 213
250 **
600 688 197
300 983 500 116
400 1098 640 139
500

t, mm | t, mm | A, mm
160 110 108 183 184 97 73 110
160 160 133 214 214 97 97 106
200 160 134 231 239 116 97 121
200 200 153 264 264 116 116 121
250 160 155 456 302 134 97 140
250 200 155 300 302 134 116 140
315 160 139 494 345 146 97 154
315 200 139 338 345 146 116 154
315 250 213 360 531 146 124 154
400 160 131 458 529 158 94 198
400 200 159 491 567 158 113 198
400 250 195 411 598 158 124 198
400 ® 315 241 446 651 158 130 198
500 160 101 529 618 188 94 212
500 200 129 561 675 188 113 212
500 250 165 473 682 188 124 212
500 315 210 505 764 188 130 212
500 400 271 553 831 188 141 212
630 160 78 621 763 232 94 248
630 200 107 653 784 232 113 248
630 250 142 653 848 232 124 248
630 315 188 568 902 232 130 248
630 400 248 633 941 232 141 248
630 500 319 812 969 232 179 248
200 90 200 225 166 169 116 116 125
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MNMepexopn peayKunoHHbin Pragma®

d_, mm DN/OD, mm D, mm

200 160 174 123 30 07
250 200 218 176 49 188
315 200 276 180 144 203
Z1 Zs M 315 250 276 163 47 131
400 250 348 199 165 124
T H | 400 315 348 199 71 130
500 400 435 255 128 141
)
o — o) 630 500 546 298 135 179
T |O <
pd
a
Z-| M
|
200 250 208 127
o .| 400 300 458 174 116 237 507
uli s
500 400 573 173 139 204 536
600 400 688 208 139 301 648
U - 600 500 688 208 170 72 450
L

Onucanue
N —T YNNOTHUTENBHOE KOJbLIO
B KOMIMJIEKTE.
€
[0)
N ]
DN OD 160 200 250 315 400 500 630
H G W W
v |_ DN ID 200 250 300 400 500 600 800
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Konbuo YnnotHutenbHoe Pragma®

DN Marepuan
OD160 SBR/EPDM
0OD200 SBR/EPDM
0OD250 SBR
OD315 SBR
0OD400 SBR
OD500 EPDM
| 0D630 EPDM
® \ ID200 EPDM
ID250 EPDM
ID300 EPDM
ID400 EPDM
ID500 EPDM
DN/OD ID600 EPDM
ID800 EPDM
ID1000 EPDM
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NCTOPUSA
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O6nacTb npumeHeHus Tpy6 Pragma®

BesHanopHble cncTeMbl XO35IMCTBEHHO-ObITOBOW KaHaNM3aumu;
BesHanopHble cucTeMbI 40XKOEBOV KaHanM3auuu;
CucTtembl BOLOOTBEAEHNS MPON3BOACTBEHHbBIX CTOKOB;
[peHa)KHble CUCTEMbI;

BeHTUNALUWOHHbIE CUCTEMBI;

CuncTeMbl CenbCKOXO3SNCTBEHHOrO Ha3HavyeHns (HaBo30y-
panexue).

OCHOBHbI€ XapaKTepPUCTUKU
M NnpeumyLlecTBa ucnonb3oBaHua Tpy6 Pragma®

14

Tpyb6bl 6e3HanopHble pacTpybHble (pacTpyb — HaBapHas
nvTas mydTa ¢ pebpamu XecTKocCTu);

CTpyKTypa — rnagKuin BHyTPEHHNI CNOW 1 roprpOBaHHbIN
Hapy>HbIA CNow;

Matepuan — nonunponunet Mr-6nokcononnumep;

TpyO6bl N3roTaBAMBAalOTCSA N3 CbIPbSA TONIBKO CEPTUMULNPO-
BaHHbIX Npounssogutenen (Ineos, Borealis, Sabic);
Konbuesas »xecTtkocTb Pragma® — 8 kN/m? (knacc Harpys-
k1 SN8);

KonbueBas »xectkocTb Pragma® — 10 kN/m? (knacc Ha-
rpy3ku SN10);

KonbueBasi »xecTkocTb Pragma® — 16 kN/m? (knacc Harpys-
Kk SN16);

Konbuesas rubkocts > 30%;

KoadhdumumeHT nondyyectn <4,0;

epMeTMYHOCTb COeauHEHNI OOCTUraeTcs 3a CYET MUHU-
MasibHbIX JOMYCKOB 3a CYET HU3KOW YCaaKy Nonunponuse-
Ha (cnblTaHve noga aaeneHvem, oo 0,5 bar);
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[MoBbILWEHHas yoaponpoYHOCTL;

B ynnoTtHeHUn coeguHeHuin CNoNb3YTCS TOMBKO JINTbIE
Konbla EPDM;

CbanaHcnpoBaHHbIn npodusib TPyObl AaeT yCTONYMBOCTb
K AMHAMUYECKUM 1 CTaTUHECKUM Harpyskam;

Bbicokasi CTOMKOCTb K MCTMpaHuio (Mpon3BedeH TecT Ha
N3HOC abpasnBHbIMK BelllecTBaMu [1aTCKUM TexHonornye-
CKUM UHCTUTYTOM No meTony dapmwTtaara/KupLlumepa);
Bbicokasi xmumuyeckas yctonumsocTb (¢ pH=2 po pH=12);
Bbicokasi TepMoycTon4mBocTb (pabounin pexxum — go 60°C,
pasoBble cOpocbl — Ao 95°C, NpoaomKUTENBHOCTL HE 60-
nee 5 MuH.);

Ypo6CTBO Npy NOrpy3Ke 1 TPaHCMOPTUPOBKE;

KopoTkoe Bpemsi MOHTaxa;

lMoproHka pvHbl Ha MecTe (pyyHas nunay;

J1érkun Bec;

MwuHVManbeHble NOTEPY CKOPOCTM NMOTOKa Mo A/IMHE 13-3a
HN3Koro KoadduumeHTa TpeHus (0,0011 mm);

[MonHbIN acCOPTUMEHT (haCOHHbIX YacTen, B T.4. NepexoaoB
Ha gpyrve matepuanbl Tpy6 (4yryH, >kene3obeToH);
CoBmecTumocTb ¢ Tpybamu MNBX;

MwuHManeHbIN Cpok cny>X6bl — MuHUMYM 50 neT.
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AokymeHTauusa
Ha Tpy6bl Pragma®

* Komnanua OO0 «MAVMIAV® PYC»
sABnsieTca npasoobnagaTeneMm ToBap-
Horo 3Haka Pragma® Ha Tepputopun
P®. Mannnand nmeet UCKNOUYMTEND-
HOe npaBoO WCMOJIb30BaTb [OaHHbIN
TOProBbI 3HaK M CXofHble 0603Ha-
YeHus, Kak, Hampumep, Tpy6bl Tuna
Pragma®, Ha Tpy6Hyto npomdyKumio 13
nnacTuka.

Cuctema Tpy6 Pragma® nponssBogutcs
B COOTBETCTBUM C TpeboBaHusmn FTOCT
P54475-2011, Ceptudmkar CooTBeTCT-
Busi NePOCC RU.AKO64.H05927.

MCTOpI/ISI nonunponuieHa

B 20-x-30-x rogax npoLunioro Beka Ha-
Yannch 3KCMNEPUMEHTbI MO NPaKTNYECKO-
MY MPVMEHEHWNIO HOBbIX CUHTETUYECKUX
marepuanos — nnactmacc. OgHumn un3
nepBbiX ObIN MNOMYy4YeHbl TEPMOMIACTI,
N3BECTHbIE CenYac MOoL Ha3BaHUSIMU
nonvatuneH (M) 1 NONMBUHUAXNOPUL,
(NMBX). Bckope nocne TOro, Kak Hava-
JIOCb  MPOMBILLIEHHOE  MPOW3BOACTBO
OaHHbIX TepMonnacTos, 6bi1 M306peTeH
SKCTPY3UOHHBI MEeTOoL, W3roTOBNEHUS
Tpy6. MNpakTrka nokasana, 4To MnacTu-

KOBble TpyObl YCMeLHO MOryT npumMe-
HATbCS [N CTPOUTENbCTBA WHXKEHEep-
HbIX CeTel, MOCKOJIbKY He YCTynaroT,
a Mo MHOMMM rnokasaTensM 1 NPeBOCXO-
OST CcTalbHble, YyryHHbIE, XKene306eToH-
Hble 1 acbecToLeMEHTHbIE TPYObI.

K coxaneHuto, Hapsgy C O4YeBUOHBIMA
npeunmywiecteamu, y MBX n M3 6binn
N CyllecTBeHHble HepocTaTku. OTHO-
CUTENIbHO HEeBbICOKasi TemrepaTtypHas
CTOWKOCTb, MOBbILLEHHAsS XPYMNKOCTb MO-
JIBUHUNXOPUAA U CIULLIKOM BblCOKast
3M1aCTUYHOCTb MONNITUIIEHA HE MO3BO-
NS Ha3BaTb 3TU MaTepuanbl YHUBEP-
casnbHbIMU.

PaboTa Hapf yny4dlleHnem cyLLecTBy-
IOLLNX MaTepranos 1 CO34aHNEM HOBbIX
npoaosiKanacb HernpepbiBHO, pe3yib-
Tatom yero cTtano nosieneHve B 1950
rogy HOBOro TepmorniacTta — noannpo-
nunena (Mr). Bobpas B cebs nydywwne
KayecTBa CYyLLECTBYHOLUMX MNACTUKOB,
OH CTan Haubornee COBEPLUEHHbIM Ha
TOT MOMEHT MaTepuasiom, NpeBocxoas
Mo COBOKYMHOCTW CBOMX 3KCryaTauu-
OHHbIX XapaKTePUCTVK BCE OCTaslbHble
NPOMBILUNIEHHbIE  MnacTuku. Benuck
paboTbl MO yNyyLIEHWIO NonMnponuie-
Ha, 1 6bIn paspaboTaH NOAUNPONUAEH-
650K cononnmep, OTANYaKOLWUNCS MO-

BbILUEHHOWN >XECTKOCTbH, XMMUYECKON
CTONKOCTbIO 1 yOapOnpOYHOCTBIO NMpu
HU3KUX Temnepartypax. [daHHaa moau-
dukauns nonunponuneHa (PP-B) kak
pas ucnofb3yeTcs Ois npou3BoacTsa
Tpy6 n dntmHros Pragma®.
Xumnyeckasi CTONKOCTb

OOuH n3 BaXKHENLLMX NokasaTenemn
ONs MaTepuana KaHannsauMoHHON Tpy-
Obl — YCTOM4YMBOCTb K BO3AENCTBUIO
XUMUYECKM arpeccuBHbIX cpep. [onu-
NPONuUIeH CTOEK K BO3OENCTBUIO 6OJb-
LUMHCTBA XMMUYECKN arpecCuBHbIX Be-
LLeCTB, 4YTO MO3BOJISET WCMOAb30BaTh
Tpybbl N3 3TOro Marepuana npu cTpo-
UTenNbCTBE NOGOro TUna KaHanmsauuu:
[OXOEBOW, XO3ANCTBEHHO-ObITOBOW, a
Takxe npombiwneHHon. Cuctema Mo-
XXeT paboTtaTb Ha Bcen nuHenke Ph,
3TO [Jano TONMYOK K MPUMEHEHUo Tpyb
1 KosiogueB Ha 06beKTax CelbCKOro Xo-
3q1McTBa.

Xumunyeckasi CTOMKOCTb

OOvH 13 BaXKHENLLMX nokasaTtenen ans
mMarepuana KaHanm3aumoHHON Tpybbl —
YCTOMYMBOCTb K BO3LOENCTBUIO XUMUYE-
CKIM arpeccuBHbIX cped. MNonunponuneH
CTOEK K BO30eNCTBUIO BONbLUNHCTBA XU-
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Kartanor npoaykuumn gns 6e3HanopHoOn KaHannsauun

[MocTosiHHas paboyas Temnepartypa nonunponunieHa +60°C,
4YTO 3aMETHO MNPEBbILIAET CPEQHIO TeMnepaTypy
KaHann3aunoHHbIX cTokoB (+30-40°C).

L IR LAARARL

LR AL

MMYECKIN arpeCcCuBHbIX BELLECTB, YTO MO-
3BONSIET MCMOMb30BaTb TPyObl U3 3TOrO
mMaTepuana npu CTpouTeNnbCcTBe Ntoboro
TUNa KaHanMa3aumn: 0oXXOeBON, XO3ANCT-
BEHHO-ObITOBON, a TakXe MPOMbILLIEH-
Hon. Cuctema MOXKET paboTaTb Ha BCel
nnHenke Ph, 3To gano Ton4oK K npume-
HeHno Tpyb6 M KonogueB Ha ob6bekTax
CeJIbCKOro Xo3sncTaa.

CTOMKOCTb K TeMnepaTtypam

MocTosiHHas paboyas Temnepartypa no-
nunponuneHa +60°C, 4To 3amMeTHO npe-
BbILLIAET CPELHIO TEMMEpPaTypy KaHam-
3aUMOoHHbIX cToKoB (+30-40°C). Takxe
NOSIMNPONWIEH CNOCOGEH BbiAePXX1BaTb

- Y

AR LAY,

KpaTKOBPEMEHHbIE MOBbILLEHNS Temre-
paTypbl 4o +100°C.

CTOMNKOCTb K UICTUPAHUIO

TeCT Ha WUCTMPaAEeMOCTb BHYTPEHHEN
NMOBEPXHOCTN TPYyO M3 monunponeneHa
6nokcononuvepa, nposBefeHHbIN [at-
CKMM TEXHOMNOIMYECKMM WHCTUTYTOM
no wmetogy [HapmwTtagta/Knplumepa
cornacHo DIN 19534, y6enutensHo
NnokasbiBaeT NPEBOCXOACTBO MONUMNPO-
nuaeHa no [aHHOMY noKasaTtento Hap,
apyrumn matepuanamu. CornacHo Te-
cTam, npu akcnnyarauum Tpy6el 13 MM
anametpoMm 200 MM B TeyeHWe OKONOo
200 net, n3Hoc coctaBuTt okosio 0,1 mm.

Takum o06pa3oM, WN3HOCOM [OeNCTBU-
TeNbHO MOXXHO MpeHebpeyb Oaxe Ofs
Tpy6 C OTHOCUTENBHO Masow TOJILLUHON
CTEHOK.

AdonroBe4yHoCTb

Tpy6bl N3 NnonunponuneHa He nogsepke-
Hbl KOPPO3UM Wnn rHueHno. Micxops na
onbiTa MPUMEHEHUS!, 3KCryaTaLNOHHbIN
cpok TpybonposogoB Pragma® ycra-
HaenveaeTca B 50 net. OgHako nabopa-
TOPHbIE UCCNEAOBaHNS NMOKa3blBalOT, YTO
cnyxba TpybonpoBoga MOXET 6biTb 00
100 v 6onee ner.



MoHTaX

NUCMOJIb30OBAHUE ®UTUHIOB PRAGMA®

il

Tpy6a Pragma® TpoitHrk 45° Pragma® Tpy6a Pragma®

COEOVHEHUE TPYB PRAGMA® C MNMAOKNUMU TPYBAMU U3 NBX

Tpy6a Pragma® Mepexon pactpyb Pragma® — tTpy6a MNBX Tpy6a MNBX

Tpy6a MNBX Mepexop ¢ Tpyobl Pragma® Ha pacTtpy6 Tpy6bl MNBX Tpy6a Pragma®

PE3KA TPYBbl U YCTAHOBKA YIMJIOTHUTEJIbHOIO KOJIbLA

Pe3ka Tpy6bl MPOM3BOANTCS NPOCTON NUION Mexay pebpamu B kparnHuin nas nepepn nocnegHuM pebpom BCTaBNSAETCS YMioT-
>KECTKOCTW. HUTENbHOE KOJbLLO.
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TpaHCcnopTUPOBKA,
pa3rpys3kKa-norpy3ka, cknagmposaHue

Tpyo6 Pragma®

NMPABUJIbHO

Kartanor npoaykuumn gns 6e3HanopHoOn KaHannsauun

HE NMPABWUJIbHO

HenpaBunbHas TpaHCNoOpTUPOBKa, Kak U
HenpaBUIbHOE CKNaaMpoBaHe, MOXKET
npvBeCTY K Aedopmaummn nmn nospexage-
HUIO TPYObI, (AaCOHHbIX U YNAOTHUTENb-
HbIX CO€OVIHEHWI, YTO MOXXET NMPUBECTU K
CJIO>KHOCTSIM MOHTaXKa, WM HapyLUEeHWNIO
HOPMasIbHON PaboTbl CUCTEMbI B LIENOM.
OcHoBHble TpeboBaHNSA K TPaHCMOPTHOMY
CPEeACTBY — 3TO HA/INYME YACTON U POBHOM
MOBEPXHOCTW, Ha KOTopyto OyayT ykna-
OblBaTb NepeBo3uMble TPyObl, 63 HEPOB-
HOCTEN 1 TopYaLLMX OCTPbIX NMPeaMETOB,
KOTOPbIE MOTYT NOBPEAnTb TPyObI. TpyObl
OOMKHbI YKNafbiBaTbCs BOONb 6opTa Ma-
LUMHbI, POBHbLIMN PSiAAMU, APYr Ha gpyra.

Mpwn pyl-IHOI7I NnorpyskKe-pasrpyske ne-

peknagbiBate TpyObl aKKypatHo, He
6pocante ux. lpyn MexaHU3MPOBaHHON
norpysKe-pasrpyske, B 3aBOACKMX YCIO-
BUSIX, OCHOBHbIM TpeboBaHWeEM, MOMUMO
yrakoBKu TPyO, SBNSIETCS MCMONb30BaHNe
CMeuVann3poBaHHON  TEXHUKK;  MOOb-
€eMHble YCTPOWCTBa TuMna MOrpy34rKoB
C LUMPOKMM MOOXBaToOM, WM KpaHOB C
ncnonb3oBaHnemM Msrkmx ctpor. OcHoB-
Hble TPebOoBaHVS K CKIaaMpoOBaHUO — 31O
yKnagka Tpyb Ha pPOBHYIO MOBEPXHOCTb,
BbICOTON OT 2 OO 3 MeTpoB, B Mnornetax,
npy CcKragupoBaHuM Tpyo pPOCChIMbLO,
BblCOTa YKNaOKN He [OOKHA MpesbillaTth

1 meTp. MpeanoyTuTensHee, Kak Npu TpaH-
CMOpPTUPOBKE, Tak 1 NPV CKIaaumpoBaHUn
yKnagpiBatbh TPyObl Tak, YTOObI KavKaplid
nocnegyowmin psg Tpyé cMoTpen pacTpy-
60OM B Apyryto CTOPOHY OT npedplayLuiero,
Tak >Xe Tpybbl pekoMeHOyeTcs yknaopl-
BaTb Ha AepeBsiHHblE OMOPbI, C LUaroM B
1-2 MeTpa, WM1prHa Onopbl AOMKHA ObITb
He meHee 10 cm.

Tpy6bl Pragma® MOXXHO XpaHuTb Ha
OTKPbITOM BO34yXe, NOA BO3OENCTBUEM
yNbTParoneToBOro u3nyyeHns LBET
TPYO6bl MOXXET TEPSITb CBON N3HAYasbHbIN
OTTEHOK, OOHaKO 3TO HMKaK He BIuSEeT
Ha ee (PU3NKO-MexaHN4YeCKre CBONCTBA.



YKnaaka Tpyobl B 3aBUCUMOCTU
OT MMApPoOreoJsiIoro4ecCKxXx ycnoBumn

60° < a < 180°

OB i

OCHOBHOW rpyHT

Yknapka TyObl Ha nec4yaHoe
OCHOBaHuMe U 3acbifnka MmecT-
HbIM FPYHTOM (puc.1)
FpyHT 3acbinku (1): MECTHBIN FPYHT
MecuaHas nopgrotoBka (2): BbicoTa
noarotoBku ot 10 go 15 cm.
B0O3MOXHOCTb NMPUMEHEHUsI: FPYHT, B
KOTOPOM MpefnofiaraeTcs npokKnagka
TpybonpoBoaa necyaHbii (Meckn Meskom
N cpenHeln KpyrnHOCTK, Cynecu, CyrfvH-
KW, MecyaHble [NHbI), CyXou, pasmep
BK/IlOYeHU He Gonee 20 MM. YKnagky
NPOV3BOANTb Ha MeCcYaHyr MOArOTOBKY
C yrnom oxeata Tpy6bl a=60°-180°, 3a-
CbIMNKY NPOW3BECTN MECTHBIM FPYHTOM.
Yknagka Tpy6 Ha WCKYCCTBEHHOE
OCHOoBaHWe (Tpu cnocoba)

1 cnocob (puc. 2)
FpyHT 3acbinkm (1): MECTHBIN FPYHT

MecuaHas noprotoBka (2): BbicoTa
noarotoBku ot 10 go 15 cm.
BO3MOXXHOCTb NPUMEHEHUSI: TPYHT,

OCHOBHOW rPyHT

B KOTOPOM MpepfronaraeTcs npokiagka
TpybonpoBoaa necHaHbIn (MeCKM MeSIKON
N cpegHen KPymnHOCTU, Cyrnecu, CyrfivH-
KW, MecyaHble [NMHbI), CyXou, pasmep
BK/IOYeHM He 6onee 20 MM. YKnagky
NPON3BOAUTbL Ha MecYaHylo MOArOTOBKY
C yrnom oxeata Tpy6bl a=60°-180°, 3a-
CbIMNKY NPOW3BECTN MECTHBIM FPYHTOM.
OcHOBHOW TrpyHT (3): rpaBuii/KameHun-
CTblil, CBA3HOW FPYHT (FNHA) U HaMbIB-
HOWN FPYHT.

2 cnoco® (puc. 3)

OcHoBaHue (1): nNOTHBIM NecyaHbIn
TPYHT Unu rpaBun ¢ opakumen go 20 mm,
BbicoTa oT 15 go 20 cm.

MoaroToBka (2): pbixnbli  NecyaHbln
rPYHT Unu rpasum ¢ pakumen go 20 mm,
BbicoTa oT 10 go 20 cm.

BO3MOXHOCTb NpUMeHeHusi: Korga
MECTHbI TPYHT HE COOTBETCTBYET YCJIO-
BUSIM 3aneraHuss Tpybbl (HacbINMHOW),
FPYHT C HapyLUEHHOW CTPYKTYypon (Ha-

B =D+2x03

>30 D >30

MbIBHOW IPYHT, CKa/IMCThIA, MYyYUHUCTBIN),
FPYHTbI C OPraHN4eCcKUMIN BKITFOHEHUSIMU
(Topdh), n gpyrve cnyvam, Korga npoek-
THas OOKyMeHTauun TpebyeT ykiagku
Tpyb Ha NCKYCCTBEHHOE OCHOBaHWE.

3 cnocoob (puc. 4)

OCHOBHOW IPYHT: MSIFKWIA FPYHT B Kaye-
CTBE OPraHnyecKoro HambIBHOIO rPyHTa,
TOPMSAHON FPYHT, NECOK.
AdononHutenbHbih cnon nop  QyH-
pameHT (1): cmecb M3 WwebHs 1 necka
(B cooTHoweHun 1:0,6) nnu cmecun rpa-
BUS 1 necka (B cooTHoweHnn 1:0,3).
®dyHpameHT (0): cmecb 13 LWebHs 1 necka
(B cooTHoLeHUn 1:0,3) nnn cmecu rpasust
1 WwebHs (B cooTHowweHnn 1:0,3), BbicoTa
oT 15 po 25 cm.

MecuyaHas noaroToBKa (2): rpyHT necoy-
HbI N FPaBUn C MakCUMasbHbIM pas-
MepoM rpaHyn 20 mm, Bbicota oT 10 go
15 cm.

FeoTekcTUNbHaA nneHka (3).
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