FUCHS cma3ouHble maTepuanbl ANa TpaHcnoprta
M CTaUMOHAPHbIX YCTAaHOBOK

HenpeB3onpaeHHast 3KOHOMMYHOCTb U AOJINTUA CPOK CNY)KObI

Cma3ou4Hble maTepuanbl
ONS CTaMOHaPHbIX ra3oBbiX ABUraTeneu
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MWUP

B ABV)XEHUU
BJIATOAAPSA
HALLUM

CMA30O4YHbIM
MATEPUAJIAM

Bot yxe 6onee 80 neT Mbl HanpaBdeM BCe Halln
yannma Ha |/|3o6peTeHV|e M NMpon3BoaCTBO CaMbIX
MHHOBaAUMOHHbIX CMa304HbIX MaTe€pPranoB.

Mbl oTOaem npeanovTeHne NoCTOAHHOMY pa3-
BUTNO KOMMaHWN — I'eOI'paCbl/IquKOMy, TeXHn4ye-
CKOMY, a TakK>XXe B obnacrax npnMeHeEHNA HaLllen

npoayKLuu.

Ha cerogHawHmMm geHb — komnanua FUCHS
npeanaraeT BbICOKOKAYeCTBEHHbIE CMA304HbIe
MaTepuasbl a Takxxe obbeanHsieT B cebe Mnpo-
BbIX CMELMaNMCTOB NPakTUYeCcKn oNs Kaxagom 13
obnacter NPOMbILLNEHHOCTY A1 NPUMEHEHUS
CMa30Y4HbIX MaTepranos.

Cma3oy4Hble MaTtepuaibl 4NA TpaHcnopTa U CTalMoHapHbIX YyCTaHOBOK

FUCHS yBenuumBaeT LLeHHOCTb NPOAYKTOB A/ MoTpebuTenen.

Mbl paspabaTbiBaeM cMa304Hble MaTepPUasibl UCXOOSA U3 UX Oyay-
e 0bnactn NPUMEHEHNSI U KOPPEKTUPYEM UX CBOMCTBA UCXoas
N3 KOHKPETHbIX NPOLIECCOB MPOM3BOACTBA Y HAaLLUMX NapPTHEPOB.
Mbl nog6rpaem onTUManbHble MaTepuasbl A1 BbINOHEHUS
KOHKPETHbIX 33434 BMecTe C HalnMu nokynatensiMmu. JaHHbIN
BUJ, COTPYOHMYECTBA — YHMKAJIEH Mo cBoen hopmMe 1 HanpaBneH-
HOCTU. Mbl Ha3bIBaeM €ro «MmapTHEPCTBO MPY MPOEKTUPOBAHUM.
BO3MOXHOCTb TaKOro COTPYAHMYECTBA CyLLecTByeT 6narogaps
OfHOMY K/to4eBOMY haKkTopy: Halla WTab-KBapTUpa HaxoAnTcs
B ropofe MaHreiim (FepmMaHus), Mbl KpynHenLwne He3aBUCUMble
oT He(hTego6bIBaOLLMX KOMMAHWIA NPOM3BOANTENIN CMA30YHbIX
MaTepuasioB, U 3Ta HE3aBUCMMOCTb B KOPHE MEHSIET MOJIOXKEHNe
BeLlen. Mbl OTKPbITbI Nepeq HOBbIMUY pa3paboTkaMu 1 BU3U-
OHEPCKMMU NMOAXOAaMU, KOTOPbIE B CBOIO OYEpPeab SABASIOTCS
npeAnocbiIKamMmu Ans MHHoBaLuuni. A UHHOBaLMN — 3TO

1 ectb ToproBast Mmapka FUCHS!

Bmecte mbl Aenaem 6onblue!



| 4

FUCHS Cma3ouHble maTepuanbl AN TpaHcnopTa

MpaBunbHO NOAOOpaHHbIE MaTepuanbl - KJII04 K ycnexy.

Cneunanucrtbl No ra3oBbiM
mMacnam.

Mano KTo NoHVUMaeT aBura-
Tenu nyyuwe, yem FUCHS.
SABNASCb KPYNHENLINM B
MUpe He3aBUCUMbIM NPOU3-
BOAUTENEM CMAa304YHbIX MaTe-
pvanoB, Mbl cocpegoTaymBa-
€M BCe HallW yCUns UcKto-
YuTeNbHO Ha pa3paboTke u
NPon3BOACTBE CMA304YHbIX
MaTepuanos.

MNocTosiHHbIE MHBECTULNN B
Hally BCEMUPHYIO CeTb Ucce-
[oBaTeNIbCKUX LIEHTPOB, a
TakK>e TeCHoe COTpyaHunYe-
CTBO C HEMeL, KO aBTOMO-
61NbHOM NPOMBILLNEHHO-
CTbO MOMOF/IN HaM CTaTb:
CneumanncromM no cMasou-
HbIM MaTepuanam c NosIHOM
JINHENKOWN NPOAYKTOB U MHO-
>KeCTBOM crieLmanbHbIX
peweHunn.

Tak Hanpumep, ANs ctaymo-
HapPHbIX ra30BbIX ABUraTenen
BbIOOP NPaBUSIBHOrO MOTOP-
HOro Macjia UMeeT peLuato-
Lee 3HaveHune. OToT BbIbop
obecneynBaeT NX HafEXHYo
paboTy, Bblcokyto 3 dhekTnB-
HOCTb 1 AINTENBbHbIN CPOK
CNyXO6BbI.

Bupabl raza u X COCTaB.

B KoreHepauUMOHHbIX yCcTa-
HOBKaX, MPUMEHSIOLLNXCS B
Pa3INYHbIX OTPaCIAX NPO-
MbILLEHHOCTU, NCMOSb3Y-
I0TCS1 pa3Hble BUObl FOPHOYMX
razoB. TONJIMBHbIN ras - 370
CMecCb ra3oB /151 Fra30BbIX
hBuratenen, Kotopble pas-
JINYaIOTCA NO COCTaBY, Kano-
PUNHOCTN N [ETOHALMOHHOMN
ctonkoctn. MetaHoBoOE€ Ync-
J10 NPUPOAHOTO ra3a cocTas-
nset, Hanpumep, 70-90n
CHM>KAET AEeTOHALNOHHYIO
CTOMKOCTb MO CPaBHEHMUIO C
TakKMMU rasamu, Kak buoras,
KaHaNM3auMOHHbIN ra3 nunm
CBaJIOYHbIV ras c METAHOBbIM
ymncnom 100-160.

KayecTtBO rasa u ero coctaB
MOXET U3MEHSATbLCA B XOae
paboTbl aBuratens. Ecnn
XapaKTepUCTUKK rasa nsme-
HSAIOTCA, TN €CJTN KOHLIEH-
Tpauusi onacHbIX BELLEeCTB
pacTeT, Cpok cNy>Kbbl, Hagex-
HOCTb U 3¢phEKTUBHOCTb
paboTbl ABMraTens MoryT
YMEHbLUNTBLCS.

TonanBHbIE rasbl COCTOAT U3
KOMMOHEHTOB, KOTopble ob6e-
cneynBaloT HeEOBXoAMMYIO

3Hepruo Ans npotecca rope-
HUS1, @ TaK>Ke COMYTCTBYIOLLNX
3/1eMEeHTOB, KOTOpble MOTyT
CKa3aTbCA Ha HAAEXKHOCTU
paboTbl ABuraTens.

OCHOBHble KOMMOHEHTbI
y4acTByloT B paboTe aBura-
Tens, NPoLecc CropaHns n
onpegensowmnmMmn Hanbonee
Ba)KHbl€ XapaKTepuUCTUKn
(meToHaLMOHHYI0 CTOMKOCTb,
TENJIOTBOPHYIO CMOCOGHOCTb,
TeMnepaTypy ropeHusl, cko-
POCTb pacnpocTpaHeHus nna-
MEHW 1 BOCM/ITaMEeHSIeMOCTb).

TakMMuM KOMMNOHEHTaMu fpe-
>K[€ BCEro ABNSAITCA - MeTaH
(CHA), [aeT caMbl 3HAYU-
TeNbHbIV BKNag B Tenno-
TBOPHOWM CNOCOBHOCTLIO U
copep>XaHNeM 3Heprum cro-
patoLero rasa, sogopon (H,)
W yr1eBoaopoabl, Takue Kak
nponaH (C,H,) n6ytan (C,H, ),
a Tak>Ke MHepPTHbIE rasbl Kak
a3ot (N,) n amokecma yrnepo-
aa(Co,).

Hanbonee pacnpocrpaHeH-
Hble COMYTCTBYIOLLME 3/IeMEH-
Tbl, HANOEHHbIE B PA3/INYHbIX
BWOAX ra3os - coeguHeHNs
cepbl (S) nnm ceposogopon,
(H,S), xnopa (Cl), dbTopa (F),
KpemMHus (Si) nnu neinu.

Bce aTux npumecn BNnSIOT Ha
paboTy aBMraTens nponop-
LIMOHAaNIbHO UX KONINYECTBY,
NPUCYTCTBYIOLLEMY B ABUraTe-
e BO BpeMsi aKCnyaTaumu.
Yem HuM>Ke TennoTBopHas
CNocobHOCTbL roptoyero rasa,
TeM BblLLie KOJINYeCTBO rasa,
NCNOsIb3yeMoro B npouec-
ceropeHus. Yem 6onbluee
KONNYecTBO rasa UcrnoJsb3yeT-
cs1, Tem 6onbluee npumecen
nonapgaeT BMecTe C HAM.
MosTomy, Npu oueHke Npu-
Mecel B ra3ax ux Bcerga Hago
COOTHOCUTbL C €ro TEM0TBOP-
HOW CNOCOBHOCTBLIO.

B cneumanbHbIx rasax
KOHLeHTpauus npumecem
6onblue, NO3TOMY NpoLecchl
oKuncneHns n obpasosaHus
KMCJ10T TaM NpoucxoasaT
GbicTpee.

Ewe opHa npobnema - coctaB
rasau ero Ka4yecrtsa MoryT
NMOCTOSIHHO MEHSITbCS B MPO-
uecce pabotbl. JBuratento u
MOTOPHOMY MacJy, ClefiloBa-
TeNbHO, NPUXOONTCA CTANKK-
BaTbCsA C Pa3HOObOPa3HbIMU
Bbl30BaMU, 3aBUCALLMMU OT
TUNa TOMJIMBHOTO rasa.

PasHuLa B OKMCIEHUN Macia Npu paboTe ABUraTesia Ha ra3e pasinyHbIX TUMOB (MPUPOAHBIN ras, creumnabHbIn ras),
OJMVH M TOT Xe ABuUraTesib 1 Macsio.

KncnotHoe yncno
N

500

CneunanbHO OYMLLEHHbIN ra3

1,000 1,500

Hapabotka macna

MpupopaHbii ras

2,000

Tunbl TONJIMBHbIX Fra30B

TITAN

CMma3oyHble marepuasbl 4514 TpaHCNopTa U CTalMOHapHbIX YyCTaHOBOK

TonsIMBHbIN ra3

MeTaHoOBOE YnCNo
(MN)*

NMpumecn /
3arpsisHeHus

BnusiHue Ha pa6oTy aBuratens / macna

MpupoaHbIn ras MN:70-90 * OnacHocTb geToHaumn MZ <75.
* BepeT K MOBpeXAEHMIO Y3/10B ABUratens n
CHUKEHUIO cpoka cNy>kbbl Macna
MpupoaHbiii ras
Bbuoras MN: = 100 CoeguviHeHUs cepbl o CHU>KEHUS 3araca Wesio4YHOCT! Macia
N KPEMHUS (abpa3unBHbIN U3HOC)
¢
v
CneunanbHO OYMLLEHHDbIN ra3
CBasiouYHbIN ras MN: 100-160 CoennHeHWs cepbl ¢ Koppo3sus
M KpeMHuUs, a Takxe xnopa  ® CHUXKeHMS 3anaca LWenoyYHoCTM Macia
n pTopa * KpeMHMeBbIe OT/IOXKEHMSI HA KAMEepe CropaHuns 1
BbIMYCKHOM KJlanaHe
* ABpa31BHbIN N3HOC
CneunanbHO OYMLLEHHbIN ras
KaHanusaunoHHbIN MN: 100-150 CoennHeHWs cepbl ¢ Koppo3sus
ras 1 KpeMHuUs o CHMXKeHWS 3anaca LWesIo4HOCTN Macna
2 ¢ KpemMHueBble OT/IOXKEHWSI Ha KaMepe CropaHuns u
BbIMYCKHOM KJ1anaHe
* ABpa3BHbIN N3HOC
CneunanbHO OYMLLEHHDbIN ra3s
LLlaxTHbIN ras MN: 95-100 CoeguvHeHUs cepbl ¢ Koppo3usa
(csm)* M KpeMHus * KpeMHMeBble OTNOXEHUS
QA * AGpa3sunBHbI N3HOC
CneunasnbHO OUYMLLEHHbI ra3
ApeBecHbIN ras MN: 120-140 Cmona, ApeBeCHbIN YKCyC ¢ [a3 oymLLaeTCs A0 KaMepbl CropaHus, Tak 4To

CneunanbHO OYMLLIEHHbIN ra3

HUWKaKune npumMmecun He BCTynatroT B KOHTAKT C
MacsiomMm

*MN >100, Tak Kak MHEepPTHbIe ra3bl He MPUHUMAIOT y4acTme B cropaHum **fas ns gencreyrowmx waxt (CSM - Coal Seam Methane)
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Bce 3aBUCUT OT npaBUJIbHOINo CMa3oO4HOro vMiarepmana.

TpebGoBaHUA K Macny ANng ra3oBbIX ABUraTesiei.

la30Bble ABUraTenun, UCNoNb3yeMble Ha SNIEKTPOCTAHLMSX, Ha
MOJIUFOHaX OTXOAO0B, OUMCTHBIX COOPYXXEHUSIX M GMOra3oBbIX
yCTaHOBKaX, KaK NpaBusio, paboTatoT HenpepbIBHO U Ha NOJI-
HOW MOLLHOCTU. XOpoLure aHTUOETOHALMOHHbIe CBONCTBA
TOMJIMBHOIO rasa NPUBOAST K BblICOKOMY 3(hheKTUBHOMY AaB-
JIEHWIO B ra3oBbIX ABUTATENSX, YTO B CBOIO oyepenb BeaeT K
OYeHb BbICOKOW TemMnepaType ropeHus. B pesynbraTte nobiwa-
eTcsi obpasoBaHue okecnpoB azota NOX, KoTopble pearnpytoT ¢
OTpaboTaHHbIM MOTOPHbLIM Mac/IOM, U BbI3bIBalOT €0 OKUCe-
HUE N HUTPOBaHWeE Hapsay C yBENIMYEHNEM BA3KOCTMU.

Ob6pa3oBaHue KMC10T (OpraHMYyeckmne u HeopraHMyeckmne)
NpeAcTaBnsioT ONacHOCTb, Tak Kak pacTeT KUCJIOTHOCTb Macsia u
KOPPO3MOHHBIN N3HOC B KOHTYpPE LMPKYNsSLMU Macha.

CnepoBaTesibHO, Mac/ia ra30BOro ABUraTens A0XKHbl COOTBET-
CTBOBaTb CliefyoLWmM TpeboBaHMAM:

M sbicokas TepMmMyeckas cTabunbHOCTb
M Bbicokas cTabrbHOCTb K OKUCIIEHNIO
M xopolwune HeNTpanusyoLme CBONCTBA

B 3aBMCMMOCTU OT 06N1aCTV NPUMEHEHMS, XapPaKTEPUCTUKN
MOTOPHbIX Maces AOJIKHbI ObITb Pa3inyHbl. CyliecTBeHHas
pa3Huua B TpeboBaHMsIX K Macsly, HanpumMep, MeXxxay aBuraTe-
NSIMUW Ha NPUPOJHOM rase Uan o4mLeHHOM Brorase (MoHu-
>KEHHOE cofep KaHue cepbl) U ABUraTeNIiMM Ha crieymanbHbIX
rasax.

BbicOKOKa4YecTBEHHbIe MOTOpPHbIe Macna cepum TITAN
GANYMET.

MoTopHble macna TITAN GANYMET 6binu cneumanbHO paspa-
6oTtaHbl FUCHS ansi ctaumoHapHbIX ra3oBbix ABMraTenen, pabo-
TaloLWMX No npuHUuny OTTO UK XKe C MO3TanHbIM (MUTOTHbIM)
BMPbICKOM ra3a v npegsiaratoTcs A1 CaMoro LUMPOKOro criek-
Tpa NnpUMeHeHUs.

CneumanbHbIN NakeT BbICOKO3((EeKTUBHBLIX MPMCaAOK NOBbI-
LLIAEeT CTONKOCTb Macsla K OKUC/IEHUIO M HATPOBAHUS, FapaHTu-
PYIOT M HAAEXHOCTb AaXe B 3KCTPeMasbHbIX YCTOBUSIX IKCMIya-
Taumn. Hawm cneunanbHble peuenTypbl npeaniaraloT Makcu-
ManbHYIO CTeneHb 3aLLMTbl OT U3HOCA U 3aLUMLLAIOT OT
obpa3oBaHus WNaMa, OTSIOXKEHUI, KUCIOT 1 KOPPO3UMU.

TexHNnyYeckKkue ocHOBbDI.

CynbaTHas 30J1bHOCTb B MOTOPHOM Maciie, o6pa3yeTcs 13
bYHKLMOHaNbHbIX METaNININYECKMX KOMNOHEHTOB OnpeaeneH-
HbIX NPUCAAOK B Macsie. 3TN 30J1bHble KOMMOHEHTbI obecneyn-
BalOT YNCTOTY AABUTATENIS, HENTPAM3YIOLLYIO CNOCOBHOCTL Mac-
11a, ero yCcToM4mMBOCTb K CTaPEHMIO U MPOTUBOU3HOCHbIE CBON-
CTBA. D/IEMEHT LNHK SIBJISIETCA OOHUM N3 3TUX 30JIbHbIX areHTOB
1 0ObI4HO HaXoANTCA B MOTOPHOM Macsia B KayecTBe MeTasllo-
opraHnyeckux coeguHeHnn Tuna ZnDTP (guankungntnodoc-
daTtbl unHKa).

7o coefMHeHNe obecneymBaeT BbICOKYIO 3aLLUTY OT M3HOCa U
KOPPO3UW, a TaKXKe XOPOLUME aHTUOKUCSIUTESbHbIE CBOMCTBA.
OpHako 3Ta fobaBKa Tak>XXe MPOHMKAET B KAMEPY CropaHus
ABUraTens yepes 3a30pbl MEXAY MM1b30M Y MOPLUHEBLIMU
KonbLamu. NMpu cropaHnmn hopMmnpyTCs 30/1bHbIE KOMMOHEH-
Thl, KOTOPbIE OCAXAAIOTCS Ha MOPLUHU, FONOBKW LIUINHAPOB,
KJ1anaHoB 1 KaTasIMTUYeCKMM HeNTPan3aTopoM. ITU OTIOXKe-
HUS ABNSIOTCS NPUYMHOM NOBbILLEHHOTO U3HOCa AeTanen ABU-
raTensi U MOryT NPMBECTUN K NafeHNI0 MPOU3BOANTENIbHOCTA U
JAaxke npeXkaeBpeMeHHOMY oTKasy ABuraTens.

W3 3TOro cnepyer npaBuo: 4eM Bbille coaep)kaHue
ZnDTP, Tem Bbiwue 3alMUTA OT U3HOCA U AHTUOKUCTUTETb-
Hble XapaKTEePUCTUKMU - HO TaK)Ke OOobLIe KOJIMYECTBO
cynbcgaTHOM 30J1bl.

XvMunyeckue BeLLecTBa, KOTOpble cogep>Kat KanbLuni, ABNSIIOT-
Cs1 OCHOBHbIM KOMMOHEHTOM TaK Ha3blBaeMbIX MOKOLWUX Npnca-

AoK. OHM MrpatoT BaXkHYIO POJib MO NPefoTBPaLLeHMIO 3aKOKCO-

BbIBaHMWS rONIOBKM MOPLUHS, KOMEL, Y KOMbLIeBbIX KAHABOK.
O6pa3oBaBLUNECS KOKCOBbIE OT/IOXEHUS MPUBOAAT K W o-
BaHMIO MMb3bl LUNHAPA Y MOTYT NPUBECTM K MOJIHOMY MCYe3-
HOBEHWIO XOHUHIOBKMW, 06pa3oBaHMIO Tak Ha3biBaeMoOW «3ep-
KanbHOW NOBEPXHOCT.

MotoLme cpeacTBa Tak)Ke OTBEYAIOT 38 CNOCOOBHOCTb HerTpa-
Nn3aumm n wenoyvHom peseps (B Buae LLlenoyHoe uncno, TBN)
M3 MOTOPHOro Macna U1, ciefoBaTenbHO, CHUXKaeT
KWCITOTHOCTb U TEM CaMbIM yBENNYMBAET
3aLLMTy OT KOPPO3UW.

TITAN (Ma304HbIe MaTepuanbl ANs TPAHCMOPTa U CTALMOHAPHbIX YCTAHOBOK

[ns BKNOYEHWUS B COCTaB Macsia 3TUX NpMcafok Heobxoanmo
TWaTesbHO cbanaHCcMpPOBaTb COCTaB: BbICOKas A0J151 MOIOLLMX
cpenctB u ZnDTP B macrie yBenn4ymBaeT cnocobHOCTb Macsa K
HenTpanusaumm KMCIoT, yCTOMYNBOCTbBIO €ro K CTapeHMIo, a Tak-
Ke 3alMTy ABUraTensi oT U3HOCa; HO OHa >Ke Bbi3biBaeT MOBbI-
LWeHHoe obpa3oBaHue cynbchaTHOW 30J1bl.

MMeHHO NMo3ToMy, HEBO3MOXKHO pa3paboTaTb yHUBEPCAbHbIN
NPOAYKT AJ15 BCEX ra3oBbIX ABuraTtenen. Tak Kak npovssoguTe-
NV ABUraTenien peKoMeHAyoT UAv NpeanmncbiBaloT pasndHble
HOPMbI MO CyNbMaTHOM 3071bHOCTY AJIA PA3J/INYHbIX BUAOB
TOM/INBHbIX ra30B, BO3MOXHOCTU ONTMMMU3ALUN KaKon NM6o
OTAENIbHOM XapaKTePMCTUKIM Macsia OrpaHuyeHsbl. M3-3a 3Toro
O4YeHb BaXXHO BblbpaTh Hanbosiee noaxoasLLee Macso AA KOH-
KPETHOro ra3oBOro ABUraTessi C KOHKPETHbIMU 0COGEHHOCTAMM
NpYMeHeHNs.

MpowussoanTenu geuratenen obbIYHO PEKOMEHAYIOT MaJiO-
3onbHble (C3 <0,5 Mmacc %) macna ans aevraTenen, paboTatowmx
Ha OTHOCUTEJIbHO YUCTBIX ras3ax (HanpumMep, NPUPOJHOM rase),
TaK KaK B JaHHOM C/ly4ae YMCToTa BUraTesNs BaXKHee, Yem
BblcOKasi CNoCOBHOCTb HeWTpanusaumu. Mpu paboTe Ha Tonnee
c 6onbLUen KOHLEHTPaLMEN BPEAHbIX KOMMOHEHTOB, TaKMX Kak
cepa, xy1op 1 htop, 06bIYHO JonycKkatoTc Macsia ¢ 6onee Bbico-
KMM cofiep>kaHnem cynbaTHOM 3051kl (HO He 6onee 1 macc %),
Tak KaK AJi1sl AOCTUXKEHUS ASINTESIbHbIX UHTEPBANOB 3aMeHbl Mac-
na TpebyeTcs COOTBETCTBYOLLEE YBESTMYEHUE CMTOCOOHOCTU K HElA-
Tpanusaumm.
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NMpenmyLwiecTBoO 6eCLIMHKOBbIX TEXHOJIOMUMN.

Mouemy GecuuHKOBbBIE?

Ha cxeme cnpaBa n3obpaxkeHbl ABe YCIOBHbIE «Karnjny, NoKa-
3bIBatoLLMe pa3fiMymne B TEXHONOrMsIX npucagok. Kanns cnesa
npepcraBaseT codbon Macso ¢ npmucagKamm no o6bIYHOM TEXHO-
noruu, a npaeas no 6ecuMHKoBoM TexHoormm Low SAPS, koTo-
pyto paspaboTtana pupma FUCHS. O6wmin o6bem kaXkaon Kan-
1N BEMOHCTPUPYET NoTeHUMan obpasoBaHus cynbhaTHON
30/1bl, @ 3aMOSIHEHHbI 0ObEM — LLLETOYHOE YMCIT0, KOTOPOE MpU
3TOM JocTuraeTcs. I3 guarpammbl Mbl BAOUM, YTO NpU cyLLe-
CTBEHHOM YBENIMYEHNN HENUTPaNM3YyIoLLEN CNOCOBHOCTM NpUuca-
pok no TexHonorun FUCHS, noteHumnan obpasoBaHus cynbdat-
HOW 30/1bl OcTaeTcs TeM Xe - 0,7% mac. onisg obenx TexHoornmn
1, cnefoBaTeNibHO, 06beM Karnsuv v ToT Xe.

MpunHUMNUanbHas pasHuLa MeXay STUMWU ABYMS TEXHOIOM s
MU NPUCaaoK B TOM, YTO B TexHonorum Low SAPS conu unHka
3aMeHMIM Ha cneumanbHO afanTUMPOBaHHbIE COeAUHEHUS
Kanbums. Ix konnyecrso, ogHaKo, MOXXHO YBETMYUTb TOSIbKO
Tex nop, Noka >xenaeMbli NoTeHUMan obpasoBaHus cynbdaT-
HOW 30/1bl He npeBblwaeT -0,7 mac.%.

Kpome Toro, yBenuueHue coeAnHeHU KanbLms oka3blBaeT
NOJIOXKUTENIbHOE B/IUSIHNE HA CMOCOBHOCTb Mac/ia K HEUTpanu-
3aUmMK, KOTopasi MOXET BbITb NOBbILLEHA MPUMEPHO Ha 25%.
Y106bI NpUAaTh HOBOW (hopMysie HeOBXoANMbIE MPOTUBOW3-
HOCHbIE, aHTUKOPPO3MOHHbBIE N aHTUOKUCIUTE IbHbIE CBOWCTBA,
KOTOpble paHee NPeAoCTaBAss LMHK, UCNOb3yoTcs 6e330/b-
Hoe 106aBKU COBEPLLEHHO HOBOTO TMa. OCHOBHOE Npeumy-
LLLECTBO 3TUX HOBbIX MPMCAA0K B TOM, UTO OHW HE BNISIIOT Ha
thopmumpoBaHue cynbdaTHOMN 3016l Y TAKUM OBPa3OM MOTYT
6bITb MCMOMb30BaHbI MPAKTUYECKUN B HEOTPaHNYEHHBIX KONUYe-
cTBax. Kak pesynbTat, NpOTUBON3HOCHbIE M aHTUOKUCIUTESb-
Hble CBOCTBa HOBOW pPeLLenTypbl He TONTbKO COXPaHWUIINCL, HO
3HAYNTESIbHO YITyYLLEHbI.

Conventional gas engine oil TITAN GANYMET ULTRA

0.7 wt.-% C3* 6.5 LLIY 0.7 wt.-% C3*~ 8.5 LL|Y

Zn=C3* Ca=1LUY+C3*

Ca=L1Y+C3* Ca=LL4Y+C3*

*C3 = CynbchaTHas 30JIbHOCTb

MNpeumyuiecTBa 6ecLiMHKOBOM CynbgaTHOI 301bl.

OnbITbl MOKA3asu, YTO CYLLECTBYIOT 3HAUYUTESbHbIE PA3/IMYKA B
CTPYKTYpPE 30JIbHbIX COeAMHEHUN. 30/1a, 06pa3ytoLLascs B
pesyfibTaTe CropaHuns CoeguUHeHN KabLysa 3aMeTHO MArde,
yem Ta, KoTopas obpasyeTcs NPU COBMECTHOM CropaHunn coeau-
HEHMWI KanbLUUs N LUHKA.

30/bHble OT/IOXKEHMS, He Cofiep>KaLLme LMHKA, BeAyT K 3Hauu-
TeNbHO MeHbLUeMy abpa3nBHOMY U3HOCY, K TOMY XK€ OHU MeHee
KnenKme, YTo B KOHEYHOM UTOre BIUSIET HA YUCTOTY KaMepbl
cropaHusi.

MuHumansbHblie notepu hocdopa.

Ddocop sABnsieTcss BaXKHbIM KOMMOHEHTOM B MPOTUBOU3HOC-
HbIX NpUcagKax macna. B xoge npouecca cropaHust HeGorb-
LIne KOJIMYeCTBax Macsla OKUratoTcsa Ha CTEHKAX LMJIMHAPOB U
OOCTUraeT KaTaJInTUYECKOro HEMTPANM3aTopa, rae OH MOXET
«OTPaBUTb» KaTanuTU4eckne noBepxHoctu. NMpounssoanTesb-
HOCTb U CPOK CIy>XObl KaTannsaTopa, Takum o6pasom, 3aBUCUT
oT KoinyectBa hochopa B BbIXSTOMHbIX rasax.

PasnuyHble TecTbl MOKa3anu, 4to notepu pocchopa 3HaUU-
TeNbHO MeHbLLE B Mac/1ax, U3roTOBMEHHbIX NO 6eCLMHKOBOM
TEXHONOrMn, YeM B Macsiax, cogepxalmx umHk. CnegoBatenb-
HO, Macna no TexHonorum Low SAPS coxpaHSItoT Xxenaemyto
3alUMTy OT U3HOCA M B JOMOJIHEHME BHOCST CBOW BK1ag K
coxpaHeH U0 3PHEKTUBHOCTM 1 CpoKa Cy>XKObl KaTanuTuye-
CKOro HerTpanusartopa.

Mepeuncnum ewye pas Bce npemmMmyuwjiecTea

H 3a cueT 60s1€€ BBICOKON HENTPANU3YIOLLEN CNOCOBHOCTU
(TBN Bbiwe npymepHo Ha 30%) Npu NOCTOAHHOM coaep Ka-
HUW cynbaTHOM 30J1bl, MOTYT ObITb PpeasIN3oBaHbl 3HAYU-
TenbHO 6onee onuTeNbHbIE MHTEPBAbl 3aMeHbI Mac/a.

| Y Hao6opoT, ecniv 3HayeHWe TBN ocTaeTcsi MOCTOSIHHBIM,
coaep>XaHMeM cynbdaTHOM 301kl MaAAET, YTO 3aMETHO
yny4llaeT YACTOTY ABUraTens..

M Bbiwe 3awmMTa OT M3HOCA U CTOMKOCTb K OKUCIIEHMIO 13-3a
HOBbIX 106ABOK, KOTOPble He 06Pa3yIoT cyNibthaTHOM 30/1bl
1 TeM caMbIM MOTYT BbITb UCMOJIb30BaHbI B 6oJiee BbICOKMX
KOHLEHTpauusXx.

M 3ameTHO 6onee HMU3KUN abpasmBHLIN M3HOC M BosbLIas
YMCTOTa ABUraTenNsl 3a CHET 30JIbHbIX OTJIOXKEHUN, He coaep-
>KALLMX LINHK.

H B cBA3Y C MUHUMaNBHBIMM MOTEPSMM hochopa, Macso He
TONbKO AOJIbLUE 3aLlUMLLAET ABMraTeNb OT M3HOCA, HO U He
BJ/IMSIET Ha [ONTOBEYHOCTb KaTa/I3aToOPOB.

TITAN (Ma304Hble MaTepuanbl NSl TPAHCNOPTa U CTaLMOHaPHbIX YCTaHOBOK

MOHMTOPUHI 1 TaGopaTopHbIe aHaNU3bI.

Korpa rasoBbiii ABUraTesib BBOAUTCA B IKCMJIyaTaLMIo, TO UHTEPBa
3aMeHbl Macla 3HavyasibHO OnpenensierTcs rno PeKoMeHAALNSAM
npounsBoauTens aeuratens. He Bcerga 3tv peKkoMeHaaLmMm cooTBeT-
CTBYIOT TEKYLLMM YCIIOBUAM 3KCMIMKALMN.

Mo3ToMy HEOBXOAUMO C/IeAUThb 3a COCTOSIHMEM Macsa, B AiBUraTene
NpPoBOASA aHaNM3bl Macsia Yepes onpeaesieHHble MPOMEXYTKN Bpe-
MeHWU (cM. rpacduk), @ 3aTeM YCTaHOBUTL MHAVBUAYANbHbIE UHTEP-
BaJibl 3aMeHbI Mac/la A1 KaXkgoro ABuUratens.

I rpaHVIHHOe 3HayeHue

/ Mpepnonaraembiv

_— WNHTepBan 3aMeHbl
_— / mMacna

V3mMepsieMbl napameTp

Pe3synbTaThl Npu oT6ope Yepes Cpok cny>6bl

onpeneneHHbIe BpeMeHHble UHTepBasibl

CpOK CJ'Iy)KGbI CMa304HOro matepuana n ontuMmalibHble MHTEPBaslbl
3aMeHbl Macdjia 3aBUCAT OT:

M «auectBarasza

M «ayectBa Macna

M ycnosuii okpyxatolieit cpefib
B pexxma pa6oTbl ABMraTensi.

PerynsipHble aHanu3bl OTPaboOTaHHOIo Macsla MOKa3bIBaloOT CKO-
POCTb AErPafaLMmN BO BCEX M3MEPEHHbIX MapaMeTpoB. Tak YTo B
c/lyyae OTKJIOHEHUs B KAYeCTBE ra3a Uiv U3MeHeHUs B peXKMmax
PaboTbl MOXHO ObICTPO NPEANPUHATL KOPPEKTUPYIOLLME MEPDI.
3TO NO3BOJIUT N36eXKaTb BO3MOXHbIX MOBPEXAEHWI ABUTaTeNs 1
COOTBETCTBYIOLLMX 3aTPAT HA PEMOHT.

Bocnonb3yntech Halwmm 6bIcTPbIM, NPOMheccMOoHaNbHbIM Y MOJTHbIM
CNeKTPOM ycyr Ansg aHanusa macna. Baw geuratens 6yaer B Bbiv-
rpbiwe!
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FUCHS Cma3ouHble maTepuanbl ANs TpaHcnopTta

BbicOKOKayYecTBeHHbIe Mmacsia

ANS ra3oBbliX ABUraTesien.

HasBaHue npogykTa

OnucaHune

Opo6peHuns /
PekomeHpauum

TITAN GANYMET ULTRA

7)

N nras C
OYMLUEHHbI ra3

LLM: 8,5mr KOH/r
C3:0,7%

TITAN GANYMET PLUS

CneuuanbHoO i\

OYMLLEHHBIN ra3

Y: 9,2 mr KOH/r
C3:0,8%

TITAN GANYMET PLUS LA
MpupopaHbIi ras

Y: 6,6 mr KOH/r
C3:0,5%

TITAN GANYMET

CneuuanbHoO @

OYMLIEHHbII ras

LLM: 8,1 mr KOH/r
C3:0,99%

TITAN GANYMET LA

MpupopaHbIii ras

LM: 5,5mr KOH/r
C3:0,45%

MONMHOCTBIO CUHTETUYECKOE He cofiepXKallee LMHKa Macsio
npemMunym Kacca oisi CTaunoHapHbIX ra3oBbIX ABUraTenen,
paboTatoLwmx no npuHUMny OTTO NN Xe C NO3TanHbIM
(MMAOTHBIM) BNPLICKOM rasa. 3almuTa oT KOPpPO3uK BbICO-
YaliLero ypoBHsi BMecTe ¢ OnTUMasibHOM 6ecLMHKOBOM
3aLLUTON OT M3HOCA, OTJZINYHASA CNOCOBHOCTb K HENTpa-
NN3aunmy KNCOT U aHTUOKUCITENbHAasA CTabuibHOCTbL
no3sosisitoT obecneynTb JONrMIA 1 6e30TKa3HbIN CPOK
cny>K6bl Npu paboTe Ha NPUPOJHOM rase,  0cCobeHHO Ha
arpeccvBHbIX rasax (KaHaaM3auNOHHbIV ras, CBasloYHbIN
ras, buoras).

He copepykallee LMHKa BbICOKOKaYeCTBEHHOE Macs1o Ans
CTaLMOHapPHbIX ra3oBbIX ABUraTenen, paboTatowmx no
npuHumny OTTO UK XKe C NO3TanHbIM (MUIOTHLIM) BAPbI-
CKOM rasa. 3almTa oT KOPPO3nUM BbiCOYANLLErO YPOBHS
BMeCTe C ONTUManbHOM 6eCLIMHKOBOM 3aLLMTON OT U3HOCA,
OTJINYHAs CNOCOBHOCTb K HEMTPanm3aumm KUCIOT N aHTU-
OKUCUTENbHAsA CTabUNbHOCTL NO3BONSIOT 06ecneyYnTb
DONTNN N 6e30TKa3HbIN CPOK CITy>KObl, 0cOBEHHO Mpwn
paboTe Ha arpeccuBHbIX Fa3ax (KaHaNM3aUNOHHbIN ras,
CBaJIOYHbIN ras, buoras).

He copepikalliee LMHKa HU3KO30J/IbHOE Mac/10 BbicOYaW-
LIero KayecTBa A1l CTallMOHaPHbIX ra30BbIX ABUraTenemn.
3almTa oT KOPPO3UK BbICOYAWLLIErO YPOBHS BMeCTe C
ONTMMaibHOW 6eCcUMHKOBON 3aLMTON OT U3HOCA, OT/INY-
Hasa CNOCcOBGHOCTb K HEMTPan3aLumm KMCIoT No3BonsieT
obecneyunTb AONTMIA 1 6e30TKa3HbIN CPOK cy>XObl. Cneuu-
aNbHO OJ/15 ra30BbIX ABUraTesiel, OCHALLLEHHbIX KaTaun-
3aTOPOM BbIXJIOMHbIX FA30B U TEMNJIO0OOMEHHUKaMW, rae
npepnucaHo cynbdartHas 301bHOCTb MeHee 0,5% macc.

BblcoKkOKaYecTBEHHOE Macso AJ15 CTaLMOHAPHbIX ra30BbIX
nBuratenen, Kotopble paboTatoT Ha NIIOObIX TUMaxX TEXHO-
JIOrMYECKUX ra3oB, TaKUX KakK KaHa/IM3aLMOHHbIN ras, cBa-
JIOYHbIN ra3, buoras

Hun3ko30/1bHOE Mac/1o BbiCOYaMLLEro KayecTsa Afs cTa-
LIMOHapHbIX ra3oBbix asuratenen. OTnnyHas 3awuTa

oT Koppo3un. CneumanbHO A4S ra3oBbIX ABUraTeNen,
OCHAaLLLeHHbIX KaTasIn3aTOPOM BbIXJIOMHbIX FA30B U TEMNJ10-
obMeHHMKaMu, rae npeanucaHa cynbgaTHas 307bHOCTb
meHee 0,5% macc.

2G TA-003 agenitor series 2,3
AGROGEN

CAT CG132,CG170, CG260

CAT / MWM TR 0199-99-02105

GE JENBACHER TA 1000-1109

— A, CAT:series 2, 3, 4 (Version B),

6 (Version C, E)

- B, CAT:series 2, 3

MAN M 3271-4

MTU Onsite Energy DK-BS-0001 (E, P, B)
MTU Onsite Energy DK-BS-0002 (B)
SEVA TRS-07

SPANNER RE?

TEDOM 61-0-0281.1/L, B, S

CAT CG132,CG170, CG260

CAT / MWM TR 0199-99-02105
DREYER & BOSSE

GE JENBACHER TA 1000-1109
—B:series 2,3

MTU Onsite Energy DK-BS-0001 (B)
SEVA TRS-07

CAT CG132,CG170, CG260

CAT / MWM TR 0199-99-02105
DEUTZ TR 0199-99-01213
SEVA TRS-07

TEDOM 61-0-0281.1/G, P

CATERPILLAR
CUMMINS
WAUKESHA

ASJA AMBIENTE ITALIA

GE JENBACHER TA 1000-1109
—C:series 2,3

MAN M 3271-4

MTU Onsite Energy DK-BS-0001 (B,K)
SEVA TRS-07

CAT CG132,CG170, CG260

CAT / MWM TR 0199-99-02105
DEUTZ TR 0199-99-01213

GE JENBACHER TA 1000-1109

— A, CAT:series 2, 3, 4 (Version B),
6 (Version C, E)

MAN M 3271-2

MTU Onsite Energy DK-BS-0001 (E, P, K)
SEVA TRS-07

CATERPILLAR

CUMMINS

WAUKESHA

| TITAN
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AHTN pPU3bI ANA CUCTEM OXJIAXKAESHUSA ra30BbIX

ABUratTenen.

Bo BpeMsi npoLiecca ropeHus B ra3oBbixX ABUrATENSAX MPOUCXOANT 6oMbLLOE BblgeneHme Tena. Tak Kak ABuraTtesib U ero
MeXaHW3Mbl MOTYT BblAENSATb TEMJIO B OKPY>KAIOLLYIO Cpefy TONbKO O4YeHb MeAJ1eHHO, AOMONHUTEbHbIN TENIOO0TBOS B BUAE
CUCTEMbI OXNIAXKAEH WA ABUraTeNs ABNseTc 06a3aTeNbHbIM, Tak YTOObI ABUraTelb He TIOMascs U3-3a neperpesa. MNoatomy,
aHTUPU3, TaK XKe KaK 1 Macsio HeobXxoamMm s ABuUraTens.

HasBaHue npopykTa OnucaHue Cneuncdmkauum  OpoGpeHus /
PekomeHnpauuu FUCHS

MAINTAIN FRICOFIN LL AHTUDPU3-KOHLIEHTPAT Ha OCHOBE ASTM D 3306 DEUTZ TR 0199-99-1115

Concentrate MOHo3TUNeHrnukonsa (M3r) BS 6580 MAN 324 SNF

MAINTAIN FRICOFIN
Concentrate

MAINTAIN FRICOFIN -35
Ready-to-use Mix

He copepxuTt 60paToB, HUTPUTOB,
aMMVHOB, cMnmKaToB 1 chochaToB

AHTUPU3-KOHLIEHTPAT Ha OCHOBE
MoHo3TuneHrnukons (M3r).

He copep>XUT HUTPUTOB, AMUHOB, U
¢ocartos

[oTOBbIV aHTUPU3 HA OCHOBE MOHO-
3TuneHrnvkons (M3r).

He copep>XuT HUTPUTOB, aMUHOB, 1
docartos

ASTM D 3306-05
ASTM D 4985
AFNOR NF R 15-601
BS 6580:1982

SAE J1034

ASTM D 3306-05
ASTM D 4985
AFNOR NF R 15-601
BS 6580:1992

MWM TR 0199-99-2091

AFNOR NFR 15-601
ASTM D 4985

SAE J1034
CUMMINS
WAUKESHA

DEUTZ TR-0199-99-1115
JENBACHER TA 1000-0201
MAN 324 NF

MTU MTL 5048

MWM TR 0199-99-2091

DEUTZ TR-0199-99-1115
JENBACHER TA 1000-0201
MAN 324 NF

MTU MTL 5048

MWM TR 0199-99-2091

MNpeacraBneHHble faHHble ABAAIOTCA TUNOBbIMW Ha MOMEHT cocTaBrieHusi. KomnaHua coxpaHsieT 3a cobon -n‘paBo BHOCUTb U3MeHeHUA BCencTene

4

COBEpPLUEHCTBOBAHNA YPOBHA pa3sBUTUA TexHonorun. bonee I'IO,D,pOGHyIO VIHd)OpMaLlMPO O NpoayKTe u ero MNCMOSIb30BaHUN MOXHO yTO"IHl/ITL y’TeXHVILleCKMX
-

cneynanmncTtoB KOMMNaHUN.

KonvposaHue 1 BocnpoussefeHmne faHHON MHOPMaLMM BO3MOXHO C MMCbMeHHOro pa3peluedns 000 ,dYKC onn.
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NMoabop cMa3o4YHbIX MaTepuanos

| TITAN

O SAMETOK

| CMma3oyHble marepuasbl 4514 TpaHCNopTa U CTalMOHapHbIX YyCTaHOBOK

4
Yucroimras lpsi3HbIN ra3
cﬁ:ﬂiﬂ:’:ﬁ“ ctpopmanbpe- | Guoras/ kaHa- CBaJIOYHbIN
NPUPOAHbDIN ras rMAHbIM KaTa- | NM3aUVOHHbIN
ras Ges nusatopom ras ras
KaTanusartopa P

OpoGpeHus

GE Jenbacher

MAN

MWM / Deutz Power

Systems

MTU Onsite Energy /MDE

AGROGEN
Dreyer & Bosse

Schnell Motoren

SPANNER RE?

SEVA

Tedom

TITAN GANYMET
TITAN GANYMET LA (BR 2 & 3) ULTRA (BR 2 & 3)
TITAN GANYMET ULTRA (BR 2, 3,4 & 6) |TITAN GANYMET LA

(BR2 &3)
TITAN GANYMET
TITAN GANYMET LA ULTRA TITAN GANYMET LA
TITAN GANYMET

TITAN GANYMET PLUS LA
TITAN GANYMET LA
->C3<0,5%

TITAN GANYMET ULTRA
TITAN GANYMET LA

TITAN GANYMET ULTRA
TITAN GANYMET PLUS

TITAN GANYMET PLUS bis BJ 12/2005

TITAN GANYMET PLUS LA
TITAN GANYMET LA
--> (3 <0,5%**

TITAN GANYMET PLUS LA

TITAN GANYMET

ULTRA (BR2 & 3) | TITAN GANYMET

TITAN GANYMET (BR2 & 3)
PLUS (BR 2 & 3)

TITAN GANYMET ULTRA
TITAN GANYMET

TITAN GANYMET PLUS LA
TITAN GANYMET LA
-->C3<0,5%

TITAN GANYMET ULTRA
TITAN GANYMET PLUS
-->0,5%<C3<1%

TITAN GANYMET ULTRA
TITAN GANYMET PLUS
TITAN GANYMET

TITAN GANYMET ULTRA
TITAN GANYMET PLUS

TITAN GANYMET PLUS bis BJ 12 /2005

TITAN GANYMET ULTRA
(Holzgasbetrieb)

TITAN GANYMET ULTRA
TITAN GANYMET PLUS
TITAN GANYMET
-->0,5% <C3 <1 %**

PexomeHpauum FUCHS
Caterpillar

Cummins

Waukesha

TITAN GANYMET PLUS LA
TITAN GANYMET LA

TITAN GANYMET PLUS LA
TITAN GANYMET LA

TITAN GANYMET ULTRA*
TITAN GANYMET PLUS LA
TITAN GANYMET LA

TITAN GANYMET
PLUS LA
TITAN GANYMET LA

TITAN GANYMET PLUS LA
TITAN GANYMET LA

TITAN GANYMET PLUS LA
TITAN GANYMET LA

TITAN GANYMET ULTRA
TITAN GANYMET PLUS LA
TITAN GANYMET LA

*HekoTopble cepum apurateneii Tpebytot €3<0,5%

**B 3aBMCMMOCTU OT CEpUmn

13
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CMa3oyHble MaTtepuanbl 4N TpaHcnopTa u CTauMoHapHbIX YyCTaHOBOK

15



HenpeB3onpeHHass 3KOHOMUYHOCTb U [OJITMIA CPOK CNYXKObI

Cma3ouHble MmaTepuanbl
ANA cTauMOHapPHbIX ra30BbIX ABUraTesien

[l

KoHTakTHasi uH¢opmMaLus:

000 «DYKC OWNJI»

125252, MockBa,

yn. ABuakoHcTpykTtopa MukosiHa, a. 12
TenedoH: +7 (495) 961-27-41

®dakc: +7 (495) 961-01-90

E-Mail: info-mos@fuchs-oil.ru
URL: www.fuchs-oil.ru



