He OyneT npeyBenMyYeHneM ckasatb, Y4TO NOp-
LIeHb — Hambonee OTBETCTBEHHAS W Creunduy-
Hasl aeTarb B COBPEMEHHOM aguratene. OH JOKeH ObiTb
NIErKUM W MPOYHBIM, COCOGHBIM BbIAEPXMBATH 3HA4M-
TenbHble MexaHuyeckne Harpy3ku 1 TensoBble yaa-
pbl, @ KpOMe TOro, 06nafaTh BbICOKOW N3HOCOCTON-
KOCTbIO Pab04mx MOBEPXHOCTEN, HU3KUM TPEHWEM MK
MUHUManbHO BO3MOXHOM 3a30pe B LunuHape. Mo-
cneaHee TpeboBaHe 0COOEHHO BaXHO /1S XOPOLLEi
repMeTUYHOCTM, BO3MOXHOCTU n3bexaTtb npopbiaa
ra3oB M3 kamepbl Cropaxus B kapTep W NOCTynaeHns
macna B 06paTHOM HanpasneHuu. MHbIM1 cnoBamm —
L1t MUHAMaIBHOTO Pacxoia Macna ¢ OBHOBPEMEHHBIM
OTCYTCTBMEM LUYMA (CTyKa) MOPLUHS O CTEHKN.

1 310 TONBKO YacTb NPo6EM, KOTOPBIE MPUXO-
AMTCS peLuaTb NPy KOHCTPYMPOBAHWM U NPOU3BOACT-
BE NOPLUHEN AN KOHKPETHBIX ABurateneit. B uenom
MoNy4aeTCs, Y4TO NOPLUEHb Kak Obl KOHLEHTPUpYET
TEXHWNYECKME HOBLLECTBA, 3a/I0KEHHbIE B KOHCTPYK-
LMo MoTOpa. TYT MOXHO nepedpa3vpoBaTh M3BECT-
HOE BbIpaXEHWe APeBHMX: «[0Kaxm MHE TONbKO NOp-
LIEHb, W 51 CKaXxy, 4TO 3TO 3a ABUraTeb».

CnoBom, pa3paboTka 1 M3roTOBNEHNE COBPE-
MeHHbIX NOPLUHEV — 3aa4a ocobas. Ha 3anape ux npo-
13BOLCTBOM [1aBHO 3aHUMAIOTCS HE U3rOTOBUTENN
aBToMobunei, a cneuyanu3upoBaHHbie GUpMbI. Y
HIX HaKOMIEH HEOOXOAMMBIN OMbIT M CO3AaHa COOT-
BETCTBYlOLLas TexHUYeckas 6a3a, 6e3 Yero HeBO3-
MOXHO MONY4NTb HALEXHbIV pesynbTat. B mupe cy-
LLLeCTBYET HECKObKO GUPM TaKoro pofa, Ho Hau-
60/bLUYI0 U3BECTHOCTH MO NPaBY MOMy4YMUNa HeMeL-
kas mapka «Mane» (Mahle).

®upma Mahle cywectsyet ¢ 1920 roga. Hasea-
HWEe OHa nonyyuna no bammann CBOMX OCHOBATe-
neii - 6patbeB Mane. 3atem nocneposanu AecsTu-
NEeTUs HenpepbIBHOr0 COBEPLUEHCTBOBAHWS, Pa3Bu-
Tns v pocTa. CerogHs Mahle - 310 Lienas rpynna cne-
LIMANN3UPOBAHHBIX KOMMAHUI, KOTOPAs Tak U UMEHY-
eTcs — Mahle Group. Tak, NpOM3BOLCTBOM MOPLLHEN,
UMNMHAPOB 1 671I0KOB LIMIVHAPOB 3aHUMAETCS KOH-
uepH Mahle GmbH, npuBnekwumnit fo4epHue 1 gone-
Bble upmbl CLLUA, Mekcukn, Bpasunuu, Vicnanum,
®paHuum 1 OxHoit Kopeu. Tyaa xe BXOLAAT N3BECT-
Hble dupmbl Mondial Piston (Mcnanus) n Konig KG
GmbH (AscTpus). Momumo atoro, B rpynny Mahle Bxo-

MopwHn Mahle — oT monegos
A0 An3esieri oKkeaHCKUX NariHepoB

COBPEMEHHbIE

[AT KOMMaHWW, NPOVU3BOASALLVE AeTaNW ABUraTenen,
BK/I0YAs MOPLUHEBBIE NaNbLbl, KAanaHbl 1 Ap., a Tak-
Xe GunbTPbI (B TOM Yncne n3gectHas Gpupma Knecht).

®dupma Mahle npuobpena cBOK MUPOBYIO 13-
BECTHOCTb B OCHOBHOM ycnexamu B pa3paboTke n
NPOM3BOACTBE MOPLUHEN ANS ABUraTeNnen BCex Tn-
MOB — OT MaIEHbKNX MOTOLWMKIETHBIX O MOLLHBIX, B
LEeCAaTKM ThICAY KMNOBATT, CyaoBbIX an3enen. Oco-
6EHHOCTU KOHCTPYKLIWM W TEXHONOTW M3rOTOBNEHNS
nopLUHER, Bbinyckaswuxcs ¢dupmonn Mahle, - aTo
3Tanbl Pa3BUTHS HE TONILKO CaMOoii GUPMBI, HO U BCe-
ro M1POBOrO MOTOPOCTPOEHUS. OHM MHTEPECHDI A1st
BCEX JIOOUTENEN TEXHUKM, HO 0COBEHHO A1 TEX, KTO
Tak U MHaYe CBSA3aH C PEMOHTOM aBTOMOOMIIbHBIX
npuratene.

VlsBeCTHo, YTO MOPLUHM aBTOMOGWBHBIX JBMra-

Tenein N3roTaBAMBaIOTCA U3 NErKMX aNoMUHUE-
BbIX CNNaBoB. OfHAKO HE BCE 3HAIOT, YTO MMEHHO
Mahle nepBoii B EBpone ocBomna cepuitHoe npowus-
BOLCTBO MOPLUHEN M3 CNIaBa amioMUHUS C KPEMHU-
em (1926 r.). Mpwn aTom cneuuanbHble NOPLIHEBLIE
cnnasbl «<Mahle 124» ¢ 11 - 13% kpemuus (1933 1)
1 «Mahle 138» ¢ 17 - 19% kpemHus (1937 r.) ctann
KnaccuyeckuMu 4 Npou3BOAUTENeH NOPLUHER 1
CErofHs MPUMEHSIOTCS HE MEHEE LUMPOKO.

B 1935 rogy Mahle Bnepsble Ha4ana Bbimyck nop-
LUHEe Co cneumanbHbiM NPOGUAEM HAPYXHOI No-
BEPXHOCTM: BMECTO LIMMHAPUHECKON DOPMBbI MOPLUEHD
npuobpen oBanbHyio 1 604k006pa3Hyto. Takas KOH-
durypaums onTuManbHa, NOCKONbKY B PEaNbHbIX YC-
JI0BUSIX OBaJIbHbIN 1 604YK006PA3HbIN MOPLLIEHb, Ha-
rpeBasiCb HEPABHOMEPHO (TemnepaTypa AHULLA, OMbl-
BaEMOro ropsiyMMmn razamu, CyLLeCTBeHHO bonblue
TemnepaTypbl 06K, OXNaxAaeMoi Npu KOHTaKTe Co
CTEHKaMM LWnnHapa), NpuHnMaet hopmy, 61mskyio
K LNMHAPUYECKOIA. B TO e Bpems HebonblLoe 3a-
YXEHNe HUXHEN 4acTu 106KM CO3AAET rMapPOLMHA-
Muyeckuii abdekT (CBOEro poaa NoAbLEMHYIO cuiy)
npy ABUXEHWW NOPLLHS BHW3 — OH Kak Obl BCM/bIBaA-
€T Ha MacnsiHon nnexke. HageHHble GOpMbl NO3-
BOJINAIW YMEHBLINTL 3a30p B LMAMHAPe 6e3 onacHo-

AnexkcaHop XPYJIEB

CTU 3aKNMHWMBAHWS, CHU3WTb LUYM ABUraTens u no-
BbICWTb JONTOBEYHOCTb LMNVHAPONOPLUHEBOW rpyn-
nbl. OHW COXPaHWUINC 1 Y NOPLLUHEN CambiX COBPEMEH-
HbIx aBuUratenei. NMpasaa, y HUX BOO6GABOK NOSBUA-
s eLle 1 Mukpopensed (M1KPOKaHaBKM Ha HapyX-
HOV1 MOBEPXHOCTU ryOMHON NopsaaKa 5 MKM), co3aa-
IOLLMI ONONHWUTENBHYIO MOABEMHYIO CUAY NPU ABU-
XEHWW B LUAMHAPeE.

C 1926 ropa Mahle nns komneHcauum Tenno-
BOr0 pacLUMpeHns NopLLIHei ncnonb3yeT bumetan-
JINYECKUI 3P PEKT: CTaNbHbIE TEPMOPETYNNpYIOLLne
BCTABKM BHYTPU MOPLUHS NPU HAarpeBaHUy NpensiT-
CTBYIOT TEMNEPATYPHOMY PACLUMPEHMIO, MO3BOASS
[epXaTb Manblil 3a30p MeXay NOPLHEM U LIUAWH-
[poMm. OTy Xe 3aAayy peliaioT 1 nasbl B BEPXHEN
yacTyn 106KM NOPLUHSA (B KAHaBKE MAcA0CHEMHOr0
KOMbLLA U NOS, Helt), KOTOPLIE MPENSTCTBYIOT pac-
MPOCTPAHEHUIO TeNa OT BEPXHEN YAaCTU NOPLUHS,
HarpeToii ropsAYMMM rasamu, B to0ky. /13-3a aToro Tem-
nepaTypa CTEHOK 06KM YMEHbLIAETCS, YTO TakXe
npensaTCTBYET TENA0BOMY PACLUMPEHUIO MOPLUHS.
OnwucaHHas KOMBYHMPOBAHHAs KOHCTPYKLMSA — CO
BCTaBKaMu U masamu - Mojyyuna Has3eaHue
Autothermik u ycnewHo npumeHanacs Gpupmoit
Mahle ¢ 1930 roga ons NOPLWHEN MHOFMX aBTOMO-
BUNbHbIX ABUraTeneil.

Cxema TONbKO C Na3amu (6e3 CTanbHbIX BCTa-
BOK) XOTS1 1 NO3BONSET HECKO/bKO YMEHbLUMTL Mac-
Cy NOPLUHSA, HO 3aMETHO yCTynaeT cxeme Autothermik
Mo TEMJIOBOMY pacliMpeHuio. B HacTosLiee Bpems
OHa NPUMEHSIETCS PELKO, B OCHOBHOM Ha ABUraTensx
manoro paboyero o6bema.

C pOCTOM MOLLHOCTM 1 COOTBETCTBEHHO Harpy-
30K Ha MopLUeHb OT Na3oB Ha l6ke Boo6LLE Npu-
LUNOCh 0TKA3aThbCsl, MOCKOMbKY OHU OLLYTUMO 0cnab-
nsioT aetanb. Moatomy ¢ 1955 roaa kak Ha 6eH31HO-
BbIX, TaK U Ha AM3ENbHbIX ABUraTENSAX WUPOKO UC-
MONb3yETCS KOHCTPYKLMS CO CTaNbHBIMM BCTAaBKaMu
6e3 na3oB, nony4veLIas HasBaHue Autothermatik.
KcTaTu, NopLUHM Takoro TMna UMEIoT BCe Ba30BCKUE
[Buraren.

(ABG  HOAB6Pb — NEKABPb/97
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MopweHbs Mahle ansa aBnaymoHHoro asurartens 30-x rogos
y>Xe npuo6pes BNosiHe COBpeMeHHyIo popmy,
BKJ/1l04asi Nnpo@dunsib Hapy>XHOV NOBEepPXHOCTH (cnpaBa)

[anbHenwee pa3snTne NopL-
HeW — KoHCTpykumua Duotherm, npu-
MEHsiemMasi B 0CHOBHOM Ha 6eH31HO-
BbIX gBuratensx ¢ 1970 roga. 3pecb
«ynpaBieHne» TEN0BbLIM pacLumpe-
HIeM 10OKM OCYLLECTBASIETCS Kak C No-
Molblo GumeTananyeckoro abdek-
Ta, Tak 1 pacLumMpeHneM BepxHeii Ya-
CTV nopLuHs. BcnepcTaune aToro cxe-
ma Duotherm no Tennosomy pacium-
PEHWMIO NyyLLe NPEAbIAYLLIX CXEM, HO
HECKObKO YCTYMaeT no NPO4HOCTU
cxeme Autothermatik.

B nocnenHve rogbl nopluHu 6e3
CTasbHbIX BCTABOK V1 NAa30B (C «KECTKOM»
106KOI) CHOBa OKa3anuCb B LLEHTPE
BHUMaHUsi. ABTOMOBUNbHbIE ABUTaTE-
71 NOCAEAHEr0 NOKONEHNS, MHOTME U3
KOTOPbIX MMEIOT aflOMUHUEBI 610K
LUMnMHApoB, notpebosanu obnerye-
HUS NOPLUHEN 63 YXyALIEHNS uX Ten-
NOBbIX, NPOYHOCTHBIX U [IPYTUX SKCTIY-
aTaLMOHHbIX XapakTepuUCTMK. 3TO Oka-
3a/10Cb BO3MOXHbBIM, ECAI NEPENTU Ha
Mmartepuansl C MOBbILWEHHLIM COAEP-
XaHWeM KpeMHus (Bknioyas cnnas
«Mahle 244» ¢ 23 - 26% KpemHus).
OpHoBpemeHHo 6binn pa3paboTaHsi
6onee aQPEKTUBHbIE METOAbI MONY-
YeHWS 3ar0TOBOK MOPLUHEN, B YACTHO-
CTV BMECTO NINTbs NOJ, AABNEHNEM —
LUTAMMNOBKON (KOBKOW) U «XWOKOW»
LUTaMNOBKOW. B pesynbTarte nopLuHm
[ABuUraTenein nocnegHnx Moaenen nme-
10T [OCTATOYHO NPOCTYIO HOPMY, HU3-
KY0 MaccCy, BbICOKYIO MPOYHOCTb U 13-
HOCOCTOKOCTb, 0becneynsas npw
9TOM MUHUManbHbIN LWYM ABUraTENS.
Ocoﬁo cneflyeT 0CTaHOBMTHCA Ha

KOHCTPYKLMM NOPLIHei ans an-
3e/bHbIX ABuratenei. Kak n3secTHo,
[IN3eNb XapaKTepu3yeTCs OYEHb Bbl-
COKOW CTEMEHbIO CXaTtns (8o 22 - 24
npotne 9 - 10 y 6eH3nHOBOrO ABUra-
Tens) 1 COOTBETCTBEHHO 6ONbLUMMU
CUNOBLIMM 11 TEMNOBLIMM Harpy3kamu

Ha fieTanu, BKJoyasi nopLueHs. Ero co-
BEpLLUEHCTBOBAHME OMsATb-TaKy XOPOLLO
WANIOCTPUPYETCA LienoyKoii paspabo-
TOK pupmbl Mahle.

Ewe B 1931 rony Mahle BnepBble
NPUMEHINA YyTyHHYI0 BCTaBKY KaHaB-
K1 1S BEPXHEro KonbLia, YTo No3Bo-
JINNO 3aMETHO YBENINYMTL PECYPC n-
3eNbHOr0 ABuratens. 91a KOHCTPYK-
LIMS C YCMEXOM NPUMEHSIETCS 11 MO Cet
IIeHb, X015 ¢ 1974 ropa (a 0c06eHHO B
nocnesHee BpeMs) As yNpoOYHEHNS
BEPXHEl kaHaBKV BCe YalLle NpUMeHs-
10T MBHOCOCTOWKME MOKPbITHS.

OO6bIYHO Takoe NOKPLITHE MeeT
TonwwmHy 40 - 120 Mkm v ienaeTcs no
BCEMY [IHULLY MOPLLHSI C «3aX040M» B
KaHaBKy BEPXHEro KonbLa, O4HOBpE-
MEHHO 3aLLMLLas Kpasi AHMLLA NOopLU-
H1 0T neperpeBa. MokpbITME NPeacTaB-
nseT cob0i1 Tak Ha3blBaeMOE TBepLoe
aHOZMPOBAHMUE, TO €CTb TEPMOXUMU-
yeckoe npeobpa3oBaHe BEPXHETO
Cos aNOMUHUEBOTO CrNiaBa B TBEP-
Lyl Kepamuky (OKMCb anoMuUHus
Al203). Kctatn, nogo6Hoe nokpbITUE,
HO MeHbLUEV TONLWWMHBI (06b14HO 10 - 15
MKM), MCTIOMb3YIOT 11 Ha MOPLLHSIX Bbl-
COKOOPCUPOBAHHBIX OGEH3UHOBbIX
nBuratenen ¢ HagayBom. 34ech no-
MUMO YMEHBLLEHUS U3HOCA BEPXHEN
KaHaBK¥ CTaBUTCS Liefb 3aLLUWThl AHMW-
L2 NOPLLUHSA OT pa3pyLUeHns AeToHa-
umen.

B NOpLUHSX COBPEMEHHBIX An3e-
el C HALAYBOM HEPeaKo NPUMEHSIOT
TaK Ha3bIBAEMOE BHYTPEHHEE OXIAXAE-
HUE, KOTOPOE YMEHbLLIAeT Temmneparty-
py aHuwa Ha 30 - 80°C. OHo cocTouT
B NOAAY€e Macna n3 CMCTEMbI CMa3KU ve-
pe3 GOpPCYHKY BO BHYTPEHHIOK KOMbLIE-
BYIO MOJIOCTb MOPLUHSI, PACMONOXEH-
HYIO OKOJIO NOsiCa MOPLUHEBbIX KOMELL.
OyeBWAHO, YTO M3rOTOBJIEHME NOPLLHSA
C NO0A06HLIM KOJbLIEBLIM OTBEPCTUEM
TpebyeT cnewLyanbHOR TEXHONOrMK.
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Kpome atux ocobeHHocTeik, B no-
CIeJHVIX KOHCTPYKLMSIX BBTOMOBMITBHBIX
[Lm3enei C HeNoCPEACTBEHHBIM BMPbI-
CKOM TOM/AMBA B LMAVHAP, OTAMYal0-
LUMXCS O4eHb BbICOKOW Harpyskoi Ha
nopLLUeHb, NOSBMNACh W Apyrasi 0Co-
6€EHHOCTb. B 606bILLKaX NOPLUHS 30eCb
yCTaHaBMBAIOT GPOH30BbIE BTYNIK B
0TBEPCTUSA A5 NOPLUHEBOrO NanbLa,
a cam nanew LenawT BOJHUCTBIM C
MNaBHbIM YMEHbLUEHEM AaMeTpa Ha
10 - 40 mkm B6NIM3M KpaeB OTBEPCTMIA
MOPLUHA W WaTyHa. Takue pellexus
06eCcrneunBatoT ONrOBEYHOCTb COeaM-
HEHWS MOPLUHA C NasnbLem TaMm, rae
TPAAMLMOHHBIE KOHCTPYKUMM N MaTe-
puanel yxe He paboTaior.

Cpeau LOCTUXEHUI GUPMBI, Ka-
CaloLLMXCS AN3ENEN, HENb3S HE OTMe-
TWUTb NOPLUHK C APMMPOBAHMEM KEPA-
MWYECKUMW  BONOKHaMM  Tuna
Liquostatik, a Takxe nopwHu Trna
Ferrotherm, coctoswimne 13 agyx vac-
Tel — YNNOTHSIOLLEV 1 HAaNPaBASIOLLENA.
Ha nopxopne n fpyrue HOBUHKM.
BOHbLIJI/IHCTBO MOPLUHEN TpagnLmn-

OHHO MOKPbLIBAETCS TOHKUM (MO-
psiaKa 5 MKM) Cnoem CBUHUA, 0110Ba
unu umHka. MokpbiTe NpensTcTByeT
3aampy 106Kk1 Ha HepacYETHbIX PeXu-
Max, Hanpymep npu 3anycke v npo-
rpeBe, KOraa ycnoBms CMasku yxya-
WweHbl. B nocnepHue rofbl Ha 6Ky
MOPLUHE CTann HAHOCUTb MOKPbITUE
Tnna Grafal, koTopoe npeacrasnset
co60ii rpaduT Co cneLmanbHbIM Ha-
nonHUTENEM, 06eCNeYMBAIOLLM NPOY-
HOe CLiensIeHne Co CTEHKOM tobku. Mo-
KpbITUE MMEET ToNLWMHY 15 — 30 Mkm 1
CYLLECTBEHHO BVSIET HA U3HOCOCTON-
KOCTb NOPLLHS.

[Lnsa V-06pa3Hbix apurateneii ¢
aNoMUHNEBLIMY 6NIOKAMM LMAMHAPOB

BJIOK UNAIMHAPOB U3 CrieynasibHoro

anomuHmneBoro cnnasa Silumal

1 Ux nopLuHei dpupma paspaboTana
CnevumanbHble TEXHONOMMU 1 MaTepu-
anbl. Tak, MOPLUHM UMEIOT NOKPbLITUE
Tvna Ferrostan (1975 ), npeacTasns-
loLiee coboii cnoi xenesa ToLLMHON
12 — 20 MKM, NOKPbITLIA CBEPXY TOH-
kum (1 - 2 Mkm) cnoem onosa. bnok
LMAMHLPOB OTAMBAIOT MO CNeLunanb-
HoV TexHonoruy Silumal u3 anioMuHm-
esoro cnnasa «Mahle 147» (17% kpewm-
Hus, 4% Meam) ¢ 0CaxaeHNeM MOBbI-
LIEHHOr0 KONMYeCTBa KpeMHus BONN-
31 umnuHApoB. Mocne 06paboTkm no-
BEPXHOCTb LUAMHAPOB TPABAT CONS-
HOI KNCNOTON, NPY 3TOM aMOMUHNIA
«yXOAMT» C MOBEPXHOCTH U TaM OCTa-
€TCS YUCTBI KpeMHWIA. Takum obpa-
30M, Napa MaTepuanoB B ABUraTensix
C Takumm 610KaMy LUMHAPOB Kak Obl
06paTHa NPUBLIYHOM: «XEne3Hbli»
MOpLLEHb PabOTaAET B «aIOMUHUEBOM>
uurHEpe. 3TUM LOCTUraeTCs UCKII0-
4nTEnbHAs W3HOCOCTOKOCTb Napsbl
(B KOMNEKTE C XPOMMPOBAHHBIMU MOP-
LWHEBbIMM KOMbLIAMM), @ TaKXe HU3-
K1 YPOBEHb LLIyMa U3-3a O4EeHb Maso-
ro 3asopa B uuaMHApe (nopspka
0,01 mm). Takne 610Kku Tenepb npu-
MEHSIIOT CaMble UMEHUTbIE GUPMbI
(V8 - «Mepcenec», «Ayau», «[opLue»;
V12 - «Mepcepnec» n BMB).

CnepyeT ynoMmsiHyTb Takxe ycne-
xu Mahle B co3gaHnu cneumanbHbIx
M3HOCOCTOWMKMX MOKPLITWIA LMAVHAPOB,
B yacTtHocTu Chromal (1951) n Nikasil
(1967). Chromal - 310 XpomoBOE Nno-
kpbiTne TonwmHoi 0,06 - 0,08 mm,
0CaxgaemMoe 31eKTPOXMMUYECKNM
€noco60oM Ha anoMUHUEBbIA LUIMHAD.
Nikasil cocTonT U3 Hukens ¢ BkiloYe-
HWEM MenKyIX (pa3MepoM 0Koo 3 MKM)
YacTuLL kapOraa KPEMHMS; Takoe MoKpb-
TVe UMEET HaMBbICLLYIO M3HOCOCTOA-




KOCTb. 9TO ONPeSennIo UCNONb30Ba-
HUE aNIOMUHWEBBIX TU/b3 LVHAPOB
¢ nokpbiTnem Nikasil ons gsuratenei
FOHOYHbIX aBTOMOBMNENA.

34ecb YMECTHO 3aMeTUTb, YTO
Mahle - ocHOBHOI1 npon3soanTenb
NOPLUHEN W TMAb3 LMAUHLPOB ANs aB-
Tomo6uneit «@opmynsl 1» (F1). Mo-
nasnsiolee 60NbLWKHCTBO KOMaHA,
Bkntoyas Geppapu, Bunbsimc - PeHo,
BeHeTTOH-PeHo, MakJlapeH — Mep-
CEeLEec 1 Jpyrue, Cnonb3yeTt UMEHHO
3TW KomnaekTyowwwe. MopLieHs asu-
ratens F1 monxeH octaBatbcs pabo-
TOCNOCOOHLIM NPU 4YacToTe Bpalle-
Hus 1o 17000 muH-1, NoaTOMY OH OT-
JINYaeTCs NpefenbHO HU3KOi Maccoi
1 Manoi BbICOTON, U3roTaBAMBAETCA
«KUAKOM» LUTAMMOBKOW U UMEET, Kak
NpaBuNo, BHYTPEHHEE OXNAXAEHne,
NPUYEM Ha NOCNEAHUX MOANDUKALM-
SIX NCMOJb3YIOT TONBKO [1BA NOPLUHE-
BbIX KOJbLIA.
Cerop,Hﬂ ¢dupma Mahle Boinyckaet

MOPLUHEBLIE FPYNMbl (KOMNAEKTHI
«MOPLUEHb — MOPLUHEBbLIE KONbLA —
NOPLUHEBOW Nanewy) Ans NOAABAAI0-
Lero 60MbLUMHCTBA MOAENEN U Moa-
dukaupit aBTomobunein eBponencko-
ro Nnpou3BoacTBa. MepeyeHb Mapok
Bneyatnser: «Mepcepgec», BMB,
«®DonbkcBareH», «Ayau», «Onenb», «Pe-
HO», «[lex0», «CutpoeH», «Puat» n
MHOrvie apyrue. 3ta npoaykuys Mahle
UAeT Kak pns KoHBeliepHoi cOopku,
Tak 1 B 3anacHble Yactu. [1ocTaToyHO

BE/MKA HOMEHKNATypa NOpLUHEN 1 Ans
[BuWraTenen AnoHckux MawlmH. He 3a-
6bITbl poccuiickue noTpebuTenu: dup-
Mo Mahle 0CBOEHbI 1 yxe NnpofaioT-
CS1 Ha HaLLeM PbIHKE MOPLUHEBIE Fpyr-
Nnbl U KONbLUA Ans apurateneit BA3 n
A3.

HecmoTpsi Ha OrPOMHY0 Maccy
BbINYCKAEMbIX AeTaNe (B NOCNEAHNE
ropl K H1UM NpnbaBrUAMCh NMOPLLIHEBbIE
KOJIbLiA W NOALIMIMHKW KONEHYaTbIX Ba-
N0B), GVPMa BLINONHAET U UHANBUAY-
anbHble 3aka3bl. Hanpumep, 34ecb Mo-
ryT U3roTOBUTH MOPLUHUN AN HOBBIX
[Buratenen B €ANHNYHbIX KONMYECT-
Bax. Vimesi cepbesHyio uccnenosartesb-
CKYI0, KOHCTPYKTOPCKYIO 1 NPOU3BOA-
cTBeHHylo 6a3y, Mahle MoxeT cnpoek-
TWPOBATb U CLeNaTb NOPLUEHb A5 IO~
60ro fBuUraTens, yooBneTBOPSIOLLNA
BCeM HeobxoauMbIM TpeboBaHUSM,
6yAb TO HU3KWIA pacxof Tonauea n
macna, Mablil BbI6pOC TOKCU4HbIX BE-
LLECTB C BbIX/IOMHbIMW ra3amu, HeBbI-
COKWI LWYyM, MaKCUMaNibHO BO3MOX-
Hbl€ MOLLHOCTb 1 JONTOBEYHOCTb [1BU-
ratens. Mpwv aTom ByayT BbIGPaHbLI On-
TUManbHbIE COYETAHUS MaTepuana,
KOHCTPYKLMMW, reOMETPUM 1 MOKPBITUIA
MOPLUHS, HE0BXOLUMbIE NS BLINONHE-
HWS NOCTABNEHHbIX YCOBWIA.

VHTEpECHO, YTO Y GUPMbI MOXHO
3aKka3aTb U Nobble NOPLUHK, KOTOPbLIE
Korzia-nmbo N3roTaBAMBanUChL GUPMOoi
Mahle: co BpemeHu ee 0CHOBaHUs CO-
XPaHsIoTCs Bce GOPMbI A5t OTANBKK.

CIPABKA «ABC». ®upmy Mahle 1 ee npoayKuUMIO Ha OTEYECTBEH-
HOM pbIHKe NpeAcTaBnseT oduLnanbHblil GUCTPUOLIOTEP — KOMMNAHUS
«BonpABToTpeiin». Ha ee MOCKOBCKMX CKNlagax umeeTcs 6osibluasi Ho-
MeHKNaTypa GUPMEHHbIX 3an4yacTeil, B TOM YuCie Ans OTe4eCTBEeH-
HbIX aBTOMOOUNEN, LieNblit P N3AENNIA OT KOMNaHWUM, BXOASALLMX B
rpynny Mahle (Hanpumep, ¢punbtpbl Knecht), a Takoke npoaykums apy-

rMX U3BECTHBIX HEMELKKMX GUPM, B TOM YMCIE NPOKNAAKMN U YNIOTHE-
Hus Elring, petanu cuctem 3axuranus Beru u ap. Cneunanuctsbl
«BongABToTpeiia» MOryT NPOKOHCY/IbTMPOBATh MO NI0ObIM BONpOCaM,
CBAI3aHHbIM C NpUoOpeTeHMeM yKa3aHHbIX 3an4acTeil U UX MCMOMb30-
BaHMEM Npu peMoHTe Asuratenei. TenepoHbl kKomnanumn «BonpAero-
Tpenp»: (095) 366-9647, 366-9022.

B BepxHeM psgy
OCHOBHbI€ KOHCTPYKUUN
nopwHeii pupmbl Mahle:
a) Autothermik,

6) Autothermatik,

B) Duotherm,

r) ¢ «kecTkoii» 106Koh
LWITaMMNOBaHHbIA

Ha aByx

npaBbIX PUCYHKaxX
ocobeHHoCcTH
KOHCTPYKLUNu
nopwHei Mahle

ANs An3esibHbIX
ABuratenen:

a) konbyeBasi NOJIOCTh
BHYTpPEHHero
oxnaxaeHus

n BCTaBKa KaHaBKu
BEpXHero KosbLa,

6) 6poH30Bas BTy/IKa
B OTBEPCTUSIX

Ana nansuya

Mopwun aBurateneii F1 —
npenesibHO BbICOKMUE Harpy3Ku
M 4acTOTbl BpaweHns
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