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Xiilasa. Moqalado donizdo bas veron qozalar aragdirilmigdir. Doniz qozalarimin diinya
iqtisadiyyatina tasirina va onlarin mexanizmlarina baxilmigdir. Noaticads bayraq doviatlarina,
gomigilik sirkatlorina yiiksak dasima va tohliikasizlik standartlarimin tatbiq olunmasina va sonda daniz
qazalarimin azaldilmasina gatira bilocak tovsiyalor verilmigdir.

Abstract. The impact of maritime accidents on the world economy was studied in the article.
The impact of marine accidents on the world economy has been examined and their impact
mechanisms have been investigated. As a result, recommendations were made to flag states and
shipping companies, which could lead to the application of high transport and safety standards and
ultimately to the reduction of maritime accidents.

Annomayusn. B cmamve paccmampusaromesi cnyyau mopckux agapuil. Paccmompeno enusanue
MOPCKUX a8aApull HA MUPOBYIO IKOHOMUKY U UCCLe008aAHbl MEXAHU3Mbl UX 6o3oeticmeus. B
pe3yivmame 20cyoapcmeam aca u cyooxoOHblM KOMNAHUAM ObLIU OAHbL PEKOMEHOAYUU, KOMOpble
Mo2ym npugecmu K NPUMEHEHUIO 6bICOKUX CMAHOApmMOo8 MpaHcnopma u 0e30nacHocmu u, 8
KOHEUHOM cyeme, K COKPAUeHUr0 MOPCKUX NPOUCULECTBUL.
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Giris. 2022-ci ilin mart aymin 23-don 24-no kegon geco Yaponiyanin “Shoei Kisen KK”
sirkotino moxsus vo Tayvanin “Evergreen Marine” naqliyyat sirkotinin icarays gotiirdiiyii 400 metr
uzunlugu olan “Ever Given” konteyner gomisi Siiveys kanalinda diaqonal {izrs saya oturdu vo kanali
tamamilo bagladi. Kanalda gomilorin horokoti vo onunla birlikdo diinya ticarsti tamamilo iflic oldu.
Kanalin homin hissasinda gomilorin horakatinin yalniz birtorafli miimkiin oldugundan kanalda
naqgliyyatin horokati tam dayandi [1]. Qoza zamani insan tolofati olmasa da, diinya iqtisadiyyatina
giiclii zoror doydi. Biitiin diinya mediasinin digqgoti kanala yonaldi. Ciinki, donizgilik iizro taninmis
media sirkati olan Lloyd's List-in verdiyi molumata gora, kanalin blok olunmasi har giin demak olar
ki, toxminon 9,6 milyard dollarliq vo ya saatda 400 milyon dollarliq mal daginmasinin gecikmasi
demokdir. Diinyada vo asason do Avropada bir ¢ox mallarin qiymatlorinds ciddi yiiksolmoalor bas
verdi. Bir ¢ox gomi operatorlar1 gomilorini conuba, Umid burnundan kegmoklo Afrika otrafina
gondormays bagladilar. Kanalin giriglorinde ¢oxlu sayda gomilorin yigilmasi gériinmomis bir hadiso
idi.

Tok bir gominin diinya ticaratinin bdyiik hissasini neca iflic eds bilocoyini basa diismok {i¢iin
avvalca Siiveys kanalinin no oldugunu ve na li¢lin bu gadar vacib oldugunu izah etmok lazimdir.

Siiveys kanali Misirda Araliq denizini Siiveys Isthmus vasitasilo Qirmiz1 donizo birlosdiron vo
Afrika ilo Asiyani ayiran siini doniz saviyysli su yoludur. Kanal Avropa ilo Asiya arasinda olan on
qisa ticarat marsrutudur. Araliq denizi ilo Qirmizi denizlorin slagssi haqqinda ilk fikirlor qoadim
Misirds yaranib. Tarixcilor doqiq tarix deys bilmirlor, onlar1 birlesdiren ilk kanalin eramizdan avval
19-13-cii osrlordos yarandigi giiman edilir. Bu giin bu layiho Firon Kanali kimi taninir. Homin kanal
miasir Qahironin bir qodar conubundan, Nildon baglamisdir. Lakin kanal o dévrlorde o qodor do
populyarliq qazana bilmomis va siradan ¢ixmusdir.
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Sakil 1. “Ever Given” Siiveys kanalinda : :5,;*]'(” 2.' Siiveys kanali

Masalonin qoyulusu. Miiasir kanalin qazintis1 1859-cu ilds baglanmis vo 1869-cu ildo qazintisi
bitorok istifadoys verilmisdir. Bu giin istifadodo olan kanal Araliq donizindoki Port Soidin simal
terminalindan baglayaraq Qurmizi donizds yerlogon Siiveys sohorindoki Tevfik limaninin conub
terminalina qodor uzanir. Kanalin uzunlugu simal vo conub giris kanallar1 da daxil olmagla 193,30
km (120,11 mil) toskil edir. 2020-ci ildo kanaldan 18500-don ¢ox gomi ke¢misdir. Bu da giinds orta
hesabla 51,5 gomi demokdir.

Bu giin hom da qitalar arasinda sorti sarhad sayilan Siiveys kanali gomilorlo yiik dasimalarinda
vo noticado diinya iqtisadiyyatinda boyiik rol oynayir. 2019-cu ilds kanaldan 19 min gomi, yoni giindo
toxminon 50 gomi kegmisdir. Bu, diinya ticaratinin 12%-ni togkil edon 1,25 milyard ton yiik demokdir.
Umumilikds ticarotlo yanasi, kanal diinya {izro biitiin konteyner dasimalarinin 30%-ni, neft
dagimalarinin 10%-ni vo maye qaz dasimalarinin 8%-ni togkil edir. Siiveys kanali neftin Yaxin
Sorqdon Avropaya vo ABS-a dasindigi osas marsrutlardan biridir. Hor giin kanal vasitasi ilo toxminon
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600 min barel xam neft dasinir. ingiltoronin mohsur Lloyd's List-o gora, Siiveys kanalindan har giin
gorba 5,1 milyard dollar, sorge iso 4,5 milyard dollar doyarinds mal daginilir. [1]
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Skil 3. “Ever Given” Siiveys kanalinda

“Ever Given” konteyner gomisinin Siiveys kanalinda saya oturmasi naticosindo neftin
qiymatinin yiiksalmasina sobab olmusdur. Avropada kovid pandemiyasi ucbatindan nefto olan
toloblorin azalmasi sobobindon neftin ucuzlagmis qiymoti 2% artdi. Kpler tanker izlomo sirkstinin
molumatina gora, 2020-ci ilds diinya lizra doniz yolu ilo glindslik noql edilon 39,2 milyon barel xam
neftin 1,74 milyonu Siiveys kanalindan ke¢moklo dasinir.

Stiveys kanalin1 baglamis konteyner gomisini yalniz martin 29-na keg¢on geco saydan ¢ixarmaq
miimkiin oldu, lakin o vaxta qador hadisa artiq qlobal iqtisadiyyata ¢cox boyiik tasir gdstormisdi.

Qlobal ticaratin toxminon 1 milyon barel neftdon ibarst olan hissasinin 12%-1 vo LNG-nin
toxminon 8%-1 har giin bu kanaldan kecir. Buna gora do, tixanmanin bir ne¢o hoftodon ¢ox davam
eda bilacayindan ehtiyatlanaraq, xam neft vo qaz kimi miihiim mallarin qiymatlori qlobal miqyasda
artdi. Stiveys kanali vo otrafindaki tosiro moruz qalmis gomilords olan dasimalara aid toxmini
hesablamalara asason, gominin saya oturdugu zaman kasiyinda ticarat itkilorinin toqribon 54 milyard
dollar oldugu bildirilir.

Qeyd olunanlar yalniz bir gomi gozasimin diinya iqtisadiyyatina vurdugu zororin toxmini
hesablamalaridir. Umumiyyatlo doniz dagimalari diinya ticarati zoncirinin miihiim bir hissasi oldugu
liclin gomi qozalar1 global ticarato vo naticads diinya iqtisadiyyatina boyiik zorar vurur.

Gomilordo bas vermis qozalarin sayr vo bununla olagodar olan itkilor miasir doniz
naqliyyatinin, sornisin vo baliq¢iliq donanmasinin on aktual problemlorindon biri olaraq galir.

Donizds naviqasiya, axtaris vo xilasetma sistemlorininda tohliikosizliy tomin etmak iiciin vasito
vo tsullarin yaradilmasinda texniki toroqqiys baxmayaraq, gomilordo tohliikasizlik standartlarinin
artitilmasina, avtomatlagdirma vo idaroetms vasitolorinin tokmillogdirilmasi iiglin goriilon todbirlors
baxmayaraq, son 25-30 il orzindo gomilorin gozaya ugramasi dorocosi yiiksok olaraq qalir vo
gazalarinin say1, sututumu 10 min tondan yuxari olan gomiler sayilmagqla har il 200-o godor gominin
itkisino sobab olur. Danizds 6lon ekipaj lizvlorinin sayinin 68%-1 gomi gozalar1 naticosindo olur.

Insan itkisi, omlak vo yiikiin zodelonmaosi vo otraf miihitin ¢irklonmosi ilo naticolonon gomi
gozalarinin soboblori miixtolif ola bilor. Real gomi gozalarinin bag vermosinin arasdirilmasina dair
todqiqatlara asaslanaraq bir ne¢a asas faktorlarin oldugu tosbit edilmisdir:

1) gominin siirati toqqusma qozalarinin osas sobabi olaraq 6lim vo yaralanmalara gotirib
¢ixaran on mithiim amillordon biridir;

2) togqusma qozalart zamani heyot iizvlorinin say1 artdiqca yaralanma vo Oliim saylarinin
artmasi ndzara ¢arpir;

3) donizo neft dagilmasinin naticalori vo dagilmis neftin migdar1 toqqusma zamani gomilorin
movqgeyindon, xiisuson do iizbaliz vo kosigon kurslarda olan gomi toqqusmalarindan giiclii gokilda
asil1 olur.
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Gomi dagimalarinda vo gomigilik sonayesindo doniz gozalarinin saymnin azaldilmasi,
gomigilikds tohliikoesizlik standartlarinin yiiksaldilmasi {i¢iin qlobal saylor totbiq olunmalidir. Ciinki
son naticads doniz gozalari diinya iqtisadiyyatina birbasa vo ya dolayi olaraq bdyiik ziyan vurur.

Donizdo gozalarinin sayinin azaldilmasi ligiin moslohat olunan tévsiyslor asagidaki moagamlarla
iimumilogdirils bilor:

e Bayraq dovlotlorini konvensiyalar1 ratifikasiya etmoyo hovoslondirmok iiglin  gomigiliyin
tohliikoesizliyina dair daha global vo vahid yanagmanin yayilmasina togviq edilmasi.

e Miixtolif soviyyslordo gomi dasimalari gozalart vo gomilorin saxlanmalar1 barado molumatlarin
toplanmasi, monitorinqi vo  hesabatinin  imumilosdirilmoasini  tomin etmok  {i¢iin
standartlasdirilmis hesabat sisteminin yaradilmasi {i¢iin global ¢or¢ivods isin hazirlamsinin
todgigat1 liclin investisiya qolyulmasi. Bu iso 6z ndvbasindo miixtolif hesabat soviyyoloring
uygunlasdirila bilon aydin, sado dildon istifads etmoklo iimumi, qlobal olaraq gomilordo
tohliikasizlik standartlarinin yiiksalmosine komok edordi.

e (Qozalar barado oldo olunmus statistik molumatlarin soffaf olmasi va istifadasi iigiin heg bir 6donis
tolob olunmadan hamu iigiin al¢atan olmasi 6z tovhosini vers bilordi. [2]

Notica. Gomigilik iqtisadi toraqqiys tohfo veron, biitiin diinyada ticarat sobokolorini mal
dovriyasi ilo tomin edon olduqca miirakkab, qlobal sonayedir. BDT-nin verdiyi malumata asason gomi
dagimalari, biitiin diinya ticaratinin 90%-ni tomin edon, global iqtisadiyyatin ticarat sobokaosinin
iqtisadi progresinin osaslarmi togkil edon vo mahiyyot etibarilo miirokkob sonayedir. Qozalar
gomigilik tohliikasizliyinin biitiin aspektlorino aiddir vo gomi gozalari ilo bagl bir ¢ox meyarlar qeyd
olunmugdur. Texnologiya irsliladikco vo gomi gozalarina sobab olan amillor haqqinda molumatliliq
artdigca, gominin, onun heyatini vo onun operatorlarini1 daha yaxsi tohliikosizlik standartlarina malik
olmaga, gozalar1 minimuma endirmak {i¢iin nozords tutulmus prosedur vo qaydalarin ciddi sokilda
yering yetirilmasina israr olunmasi vacibdir.

Son 15 ilds diinya donanmasinin artmasi ilo oslagedar gomi gozalarinin saymin azalmasina
baxmayaraq, bayraq dovlatlorinin tohliikesizlik barada gostordiyi zoif performans: hals do gazalarin
bas vermasino monfi tasir gostarir. Nohayat, bu, ham iqtisadi baximdan, ham ds onlarin reputasiyasina
vo timumilikds gomigilik sonayesina zaoror vuran bayraq Dovlatinin 6ziino faydali olacaq. Hesabatda
vurgulandigi kimi, macburi rol olmasa da, liman dovlatlori gomilorin tohliikasizliyi standartlarina
boyiik tohfo vers bilorlor. Buna goro do yiiksok dasima standartlarini totbiq etmoyo komok etmok vo
standartlardan konara ¢ixmaga iso g6z yummamaq vozifasi onlarin iizorino diisiir. Bununla bels,
iqtisadi problemlori bozi liman dovlatlori {iclin bu istigamotdo diizglin qorarlar gobul etmoyi
cotinlogdira bilor va realliq, xilisuson do bazi kicik ada dovlstlorinde gomigiliyin tohliikesizliyinda
mohsuldar olmaya bilor. Buna gors do, arasdirmalarin naticalori gostarir ki, gomigilik gozalar1 halo
do bayraq Ddvlatinin zaif performansi ilo slagali olsa da, ayri-ayriligda nozorden kegirilo bilmoz.
Hesabatda miioyyon edilmis tohliikosizliyin artirilmasaina miihiim t6hfo veron digor amillor vo
tovsiyalor nozors alinmalidir.
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OCOBEHHOCTHU TEXHUYECKOM DKCILUTYATAIIMA 1 AAATHOCTHKHA
MEXAHUYECKHUX JEMII®EPOB KPYTHJIBHBIX KOJIEBAHUU CYJOBBIX ABC

IHokycaes M.H., CubpsieB K.O., 'opb6aues M.M., UbanyiiaeB A.Jl.

Acmpaxanckuii 20cy0apCcmeenHvill meXHUYeCKull YHugepcumem
Poccuiickasa ®eodepayus, Acmpaxams, yi. Tamuwesa, 16
E-mail: evt@astu.org, evt2006@rambler.ru, max9999 9@mail.ru,
adel.ibadullaev99@mail.ru

Annomayusn. B cy0osvix ouzensx coepemennbix cy0os 6ce yauje YCmanaeiuearomes Mexamu-
yeckue oemnghepvl KpymuibHuIX KOLeOanutl, KOHCMPYKYUs U NPUHYUN pabomuvl KOMOPbIX OMauda-
emcst Om MpaouyUOHHbIX CUTUKOHOBLIX 0eMNpepos, WUpoKo npumensemvlx panee. Mexanuueckue
Ooemnghepvl kpymunbHulx Konebanuii pupmol « Geislingery (Aecmpust), 8 yacmuocmu, NPUMEHAIOMC
6 cyooeuvix ousensix MAK 8M25, Wartsila 6L20, Wartsila 9L20 u m.o. Ha cyoax cmapulx npoekmos
ucnonvzyromest ousenu pupmot «SKL» modenvroeo psioa NVD, komopbie umerom cuiuKoHosvle 0emn-
Gepvl npouszsoocmea komnanuti «STE», « HOLSET», «Geislinger» u op. @upmamu npouzgooume-
JISIMU MexanHuueckux oemnghepos npeonacaemcs uepes kadxcovie 10000 — 15000 uacos pabomul ocy-
Wecmesims Ux pazoopKy U OYeHKy COCMOHUSL NPYICUHHBIX dliemenmos. OOHaKo, makas onepayust
ABIAEMCA 8eCbMA 3aMPYOHUMENbHOT, NOCKOILKY MONCem Nompebosams UCNOIb308AHUE CREYUATb-
HO20 UHCMPYMEHMA, NPUOOPO8 U NPULTAWUEHUS. CREYUATUCTO8 YUPMbL NPOU3EOOUMENst UTU CReYUa-
JIUCMOB NO PEMOHMY, NPUGIeYeHUsi UHCNeKMOopos Pecucmpa ons 000bpenus npoyedypel oyenku mex-
HUuueckoeo cocmosnus oemngepa. Haznauaemwiti nepuoo mesncoy npogepkamu demngepos ¢ 15000
Yacoe modcem OblMb UCNONBL30BAH Yoice 3a 1 200 NPU UHMEHCUBHOU IKCILyamayuy cyoHa. Imo ceu-
O0emenbcmeyem 0 mom, Ymo npoyedypa 6CKpblmusi U OYeHKU MeXHUYeCKo20 COCMOSHUS MeXaHue-
CKUX 0emMngepos moxcem ObImMb eCoMa YACMOU U 3aMPAMHOU 011 cyoosnadenrvya. B cmamuve pac-
CMAMPUBAIOMCST 6ONPOCHL OCODEHHOCTU MEXHUYECKOU IKCHIYamayuu U OUASHOCMUKU MeXaHuye-
CKUX 0emMngepos KpymuibHuIX KOJeOAHUl CYO08bIX OU3eell.

Xiilasa. Miiasir gomilorin doniz dizel miiharriklarinda, dizayni va prinsipi avvallar genis istifada
olunan ananavi silikon dempferlordon forqli olan mexaniki dempferlor getdikca daha ¢ox qurasdirilir.

Xiisusilo Geislinger (Avstriya) sirkatinin istehsali olan mexaniki dempferlor MAK 8M?2S5,
Wartsila 6L20, Wartsila 9L20 va s. daniz dizel miiharriklorinda istifads olunur. Kohna layihalorin
gomilorinds, STE, HOLSET, Geislinger va s. sirkatlorinin silikon dempferlorina malik olan NVD
model diapazonunun SKL dizel miiharriklori genis yayilib. Mexaniki dempferlarin istehsalgilart har
10.000-15.000 is saatindan bir onlari sokmayi va giymatlondirmayi toklif edirlor. Bununla bels, bela
bir amaliyyat ¢ox ¢atindir, ¢linki xtisusi alatlorin, cihazlarin istifadasini va istehsal¢idan
miitoxassislorin  va ya tomir miitoxassislorinin  davatini, dempferin texniki vaziyyatinin
qiyvmatlondirilmasi prosedurunu tasdiglomoak iiciin Registr miifattislorinin calb edilmasini talob eda
bilor. 15000 saat arzinda dempferlorin yoxlanilmas: arasinda miiayyan edilmis miiddat gominin
intensiv istismart zamani artiq 1 il istifads edilo bilar. Bu onu gostorir ki, mexaniki dempferlorin
texniki vaziyyatinin qiymatlondirilmasi proseduru gomi sahibi iiciin ¢ox tez-tez va baha basa galo
bilar. Moaqgalads doniz dizel miihorriklorinin mexaniki dempferlarinin texniki istismart va
diagnostikasinin xiisusiyyatlori masalalori miizakira olunur.

Abstract. Mechanical torsional vibration dampers are increasingly installed in marine diesel
engines of modern ships, the design and principle of operation of which differs from traditional sili-
cone dampers widely used earlier. Mechanical torsional vibration dampers from Geislinger (Aus-
tria), in particular, are used in marine diesel engines MAK 8M25, Wartsila 6120, Wartsila 9L20), etc.
On ships of old projects, diesel engines of the company "SKL" of the NVD model range are used,
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which have silicone dampers manufactured by the companies "STE", "HOLSET", "Geislinger", etc.
Manufacturers of mechanical dampers are offered to carry out their disassembly and assessment of
the condition of spring elements every 10,000 — 15,000 hours of operation. However, such an opera-
tion is very difficult, since it may require the use of special tools, instruments and the invitation of
specialists from the manufacturer or repair specialists, the involvement of registry inspectors to ap-
prove the procedure for assessing the technical condition of the damper. The assigned period between
dampers checks of 15,000 hours can be used as early as 1 year during intensive operation of the
vessel. This indicates that the procedure of opening and assessing the technical condition of mechan-
ical dampers can be very frequent and costly for the shipowner. The article discusses the issues of
technical operation and diagnostics of mechanical dampers of torsional vibrations of marine diesel
engines.

Knwouesvie cnoea: xpymuivHvle Konebanus, cyoosvie Ouzeiu, Mexamuieckue oemngepul,
OYeHKA MEeXHUUECKO20 COCMOsHUSL OeMnghepos, be3pazdopHas OUAcHOCUKA

Agar sozlar: burulma vibrasiyalari, doniz dizellori, mexaniki dempferlor, dempferlorin texniki
vaziyyatinin qiymatlondirilmasi, yerinda diagnostika

Key words: torsional vibrations, marine diesel engines, mechanical dampers, assessment of the
technical condition of dampers, non-disassembly diagnostics

Beenenue.

OCOOEHHOCTBIO IKCIUTyaTallM MEXaHUYECKUX AeMIT()EPOB B CYIOBBIX TU3EIAX SBIISETCS OT-
CYTCTBHE OZJ00pEHHOI HaJ30pHBIMHU OpraHaMu, POCCUIICKMM MOPCKUM PErHCTPOM CYI0X0JICTBa (11a-
nee — PMPC) u Poccuiickum peunsim peructpom (manee — PPP), meroauku no 6e3pa3dopHoii 1ua-
THOCTHKE U OLIEHKE OCTAaTOYHOr'0 pecypca MEXaHMUYECKUX AeMII(epoB.

Koneunslii pecypc nemmdepa onpenensieTcss ero nNpou3BOJUTENEM U COCTAaBIISIET B CPETHEM
90000 yacoB paboThl. MOKHO BBIJIETUTH HECKOJIBKO CTaIUH KU3HEHHOTO IIUKJIa TAKOTO YCTPOHCTBA:

1. Ilepuon no 30000 yacoB — 3T0 rapaHTHITHBIA CpoK 3((HEeKTUBHON pabOThl OOJBIIMHCTBA
nemrepoB (Kak CHIMKOHOBBIX, TaK M MeXaHW4eckux) ¢upM mnpousoauteneid «STE» [1],
«Geislinger» [2], «Hasse & Wrede» [3], «Holset». B nannbIit nepuoa Habr0gaeTCsi MUHUMAIIBHOE
KOJINYECTBO OTKA30B JeMI(epoB, Npu cpeaHel sxcruryaranuu 6000 yacoB B roj, a rapaHTUHHBINA
CPOK pabOTHI COCTABIISIET, TAKUM 00pa3oM - 5 JieT.

2. Ilepuog ot 30000 1o 60000 yacoB — 3T0 MEPUO] OCHOBHOM KCILTyaTalluu Jemidepa — B 3TO
BpeMs TpeOyeTcst COOIII0IaTh MPOBEPKU TEXHUYECKOTO COCTOSHHSI, HA3HAYEHHOTO MTPOU3BOIUTEIEM
(12000 — 15000 gacoB).

3. ITepuox ot 60000 1o 90000 yacoB — 3TO MEPUOA «CTapeHUs» Aemrdepa U HAKOIIJICHUE
YCTAJIOCTHBIX IOBPEKICHUI €r0 3JIEeMEHTOB, IOCIIe 3TOro JeMIidep ciaeayeT 3aMeHUTb.

JlonmycTHMbIe HOPMBI H3HOCA NMPYKUH JAeMIipepoB U onpeaeeHHe TEXHUYECKOT0 COCTOSI-
Hud Aemigepa:

Bo Bpemst oOHapyxeHus 1eeKTOB B YKa3aHHBIC TIEPUOIBI, 1eMIIpepy TPeOyeTCss pEMOHT TSt
BoccTaHOBNIEHUS ero 3¢ddexktuBHOCTH. COINacHO HMHCTPYKIHMHM IO OJKCIUTyaTaluu jaemmndepa
«Geislinger» monenu D60/14/2, xoTopble ycTaHABIMBAIOTCS Ha CynoBble nu3enu Wartsila 61.20,
MAK 8M25 [4], n3HoC NpyXUH ¥ BHYTPEHHEN 3B€34aTOM KaHABKU HE JOJDKEH MPEBBIILIATH HOPM,
corJyiacHo puc. 1.

Cornacho puc. 1: «Measuring wedge» — nu3amepurensubiii kiuH; «Thickness of central shim»
- TOJIIMHA TEHTpaTbHOU mMpokiaaku; «Permissible total wear» - momycTumbIii oOmUK H3HOC,
«Engagement spring with inner star groove» - npy>KuHa 3alelJICHUs ¢ BHyTPEHHEH 3Be3a4aTol Ka-
HaBKOI.
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; l T 1 5T hickness of central shim
W

Permissible total wear; engagement
spring with inner star groove

\TW

e B o Measuring wedge _/ W = 036 mm

Pucynok 1. Hopma uzHoca npyicun u 31eMeHmo8 mexanuueckoeo oemngepa « Geislingery
mooenu D60/14/2

OO0t U3HOC COSMHEHUSI «BHYTPEHHSIS 3B€3/[4aTasi KaHaBKa - BHYTPEHHHUE KOHIIBI TPY>KUH»
HE JIOJDKEH MPEBBIIIATh 3HAUEHUS «W», YKA3aHHOTO Ha COOPOYHOM UYEPTEkKE MM B TEXHUUECKOM
MacIoprTe.

N3mepuTenbHbIN KIMH JTOJKEH HCIOIb30BaThCSl B KAYECTBE UCIBITATEILHOTO MHCTPYMEHTA.
W3mepuTenbHbIN KIWH AOJKEH OBITh M3TOTOBIIEH 3aKa3UMKOM, €CITU M3MEPUTEIbHBINA KIMH HE MO-
craBisieTcs: kommnanuen «Geislingery». i co3manus U3MEpPUTENHHOTO KIIMHA CIIETYeT PYKOBOICTBO-
BaTbCs puc. 2. ToNlMHa HEHTPaIbHOU NMPOKIAAKU, pa3Mep u3Hoca "w'" U IMHUpHUHA U3MEPUTEIBHOTO
kiuHa "B" yka3aHsl Ha puc. 2.

ca. 80mm
"GO side *NOT GO side B
[t ol Lo = Jae
wedge length
gradient 1:30
| I ; |h0|e for
i |dismnunﬂng

J

thickness thickness :
— of central shim — 0.2mm of central shim + "w" —

tolerance +0.05 mm tolerance £0.02 mm

Pucynok 2. Koncmpykyus uzmepumenbHo20 KIuHa
[Ipyxxunnsie gemmdepsr no uccnenoBanusm Edpemona JI.B. [5] ornuvarorcs 6osiee BBICOKMM

YPOBHEM PEMOHTOMPUTOTHOCTH, YEM CHITHKOHOBBIE IEMIT(EephI, 4TO MO3BOJISIET KOHTPOIUPOBATH HC-
MIPaBHOCTh MAKETOB MPYXKHUH MyTeM UX JedeKTanuu 0e3 cyniecTBeHHON pa30opku uznenus. OgHako,
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3TO HE TrapaHTUpyeT 0e30TKAa3HOCTh PadOTHl AW3EIBHON yCTAaHOBKH, €Clid Jemrdep ObUT Hempa-
BUJIBHO YCTAHOBJICH B KPYTHJIBHYIO CXeMYy CHUCTeMbl. KpoMe TOro, MpoM3BOJUTEIN HE YKa3bIBAIOT
KOHKPETHBIX JJAHHBIX 110 3aBUCUMOCTH JCTPAIAIIMU MPY>KUHHBIX JIEMEHTOB OT BpEMEHH JKCILTyaTa-
LMY, OJHAKO MX IMOJIHBIM pecypc paboThl, coryacHo naaHHbIX KommnaHuii «MAK», «CAT»,
«Geislingery npu MOIOKUTENBHBIX Pe3yabTaTax ToOpcUuorpadupoBaHus WU pa300pHON nedeKTarun
nemiihepoB MOXKeT cocTaBiATh 10 95000 "acoB, mocie 3Toro nemMmdepsl MoIekKar 3aMeHe.
[Tpumep mporecca qeMOHTaKa ¥ 3aMEHbI MEXaHHYECKOT0 JeMiihpepa KpyTUIbHBIX KOJIeOaHu!
kommanuu «Geislinger» cynoBoro ausenst MAK 6M25 cynna «/[xabpawmn npuBeieH Ha puc. 3.
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Pucynox 3. [lemonmasic u 3amena mexanuyeckozo oemngpepa « Geislinger

[Ipouecc BCKpbITHS MEXaHUUECKOT 0 ieMIihepa KpyTUIIbHBIX Konebanuit «Geislinger» Wartsila
8L32 nna nedexranuu U peMOHTa MpecTaBieH Ha puc. 4 — 13.

Pucynok 4. Bckpoimue kpvluiku oemngepa Pucynok 5. Cmpazusanue kpvluuxu demngepa
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Pucynok 8. Cocmosinue npysiCuUHHbIX 31eMeHNO08 Pucynox 9. Cocmosnue HympenHux 1eMeHmos
Odemnghepa nocie owuCmKu

Pucynox 10. Oyenxa mexuuuecko2o coCmosHusL Pucynok 11. Ananuz mex. 0okymenmayuu
NPYAICUH OCMOMPOM Odemngbepa
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Pucynok 12. Oyenxa 3a30p08 8 NpysiCUHHBIX Pucynox 13. O6uapyoicennvie deghexmol
anemeHmax demnghepos nosepxunocmetl Oemnghepa

PacmionoxeHnune 37€MEHTOB KOHCTPYKIIMH MEXaHHYECKOTO aeMIiepa KpYTHIbHBIX KoJeOaHui
«Geislinger» npexacrasieH Ha puc. 14.

Pucynox 14. Pacnonoowcenue s1emennos KOHCMPYKYUY Mexanuiecko2o oemngepa KpymuibHblx
xoneoanuil «Geislingery
CrnenyeT OTMETHTD, UTO JIaHHBIE AeMII(epbl KpYTHIbHBIX Konebanuii «Geislinger» sBIsStOTCS
KOMOWHHMPOBAHHBIMU: C MIPY>KMHAMH U C TUAPABIHYESCKUM HATIOJHUTEIEM B BHJIE CMAa30YHOTO Maciia

(puc. 15).

Pucynox 15. I'uopasnuqeckuii HanoiHumenb 6HympeHHell yacmu oemngpepa
62



Azarbaycan Dovlat Doniz Akademiyasinin Elmi 9sarlori Nel, 2022
Proceedings of Azerbaijan State Marine Academy Nel, 2022

HecmoTpst Ha HEOOXOAMMOCTh CHEIMATbHON MPUOOPHOI 6a3bl M CHENHATUCTOB, MEXaHUYE-
CKHe eMII(ephl He TPEOYIOT TaKO! CII0KHOU MPOLEAYPHI 1e(EKTAlH U PEMOHTA, KaK CHIIMKOHOBBIC
nemriiepsl, MOCKOJIbKY OTCYTCTBYIOT IPOIECCHI Ae(EeKTallui CUITMKOHOBOMN JKUKOCTH H €€ 3aMEHBI,
a 3TOT MPOIIECC OCYIIECTBUTH HA CyTHE JOCTATOYHO CIOXKHO.

CraTtucTudeckre UCTIBITaHus, IpUBECHHBIE B cTaThe Wojciech Homik [6] moaTBepskaaroT, yTo
MPY>KUHHBIE TACUTEIH KPYTHIBHBIX KOJIEOaHUH XapaKTEePU3YIOTCS BEICOKOM HA/ICKHOCTBIO, U UX JH-
arHOCTHKA 3aKJIF0YAETCSl B OCHOBHOM B PETYJIHPOBKE BEIIMYMHBI 3a30pOB (puc. 16).

__ 90

S04

e
Lo B |
L L

- &
L L

Population of damp

=
L

Adjustment of clearances Replacement of springs

Kind of maintenance operation
Pucynox 16. Cmamucmuueckue pe3yismamyl UCHbIMAHUL NPYICUHHBIX 2dcumeneil KPYMUIbHbIX KONeOaHull

Cornacno puc. 16: «Adjustment of clearances» - perynupoBka 3a30poB; «Replacement of
springs» - 3ameHa npyxuH; «Kind of maintenance» - BUJ TEXHUYECKOTO 0OCTYKUBAHUSI.

Oco0eHHOCTH IKCIIyaTallil MEXaHMYECKHX AeMII(epoB:

[To MHEHHMIO BEIYIIETO CIIEIUATUCTA TI0 KPYTHIBHBIM KostebanusiMm B Poccun Edpemona JI.B. -
XapaKTepHBIM MOBPEXKIEHUEM MEXaHHUECKOTO JieMIdepa SBIsSeTCs MOJIOMKa WK TOTeps YIPYrocTu
AJIEMEHTOB TIAKETOB MPYKUH (WU JIMCTOBBIX PECCOP) B 3aBHCHMOCTH OT THNa KOHCTpyKmmHu. Ilo-
CKOJIbKY HETIOCPEACTBEHHBIX U3MEpeHUil epopMariuii Mpy>KUH BBIIIOJIHUTH HEBO3MOXKHO, TO B Kaue-
CTBE KOCBEHHOT'O KPUTEPHsI UX OLEHKU IPUHATO UCIOJIb30BaTh MAKCUMAIBHYIO IPOCAKY (CKATHE)
NPYXHH, KOTJa MPOUCXOAUT CONPUKOCHOBEHME JeTajel Beaylled CTymMIbl M BeioMmoro obona
aemngepa. Iloatomy, ans Takux aeMnpepoB T0IKHO ObITh IPEIYCMOTPEHO NEPUOAUUYECKOE TEXHH-
4yecKoe 00CIyKHBaHNE, COBMEILICHHOE C TOI0BBIMU M OYEPEAHBIMH OCBUETEIHCTBOBAHUSIMH CY/IOB.
OCHOBHOM KOHTPOJIBHOM OIepaei pu 3ToOM sBJIsieTcs Ae(eKTalys TaKeTOB PYKUH U U3MEPEHUS
3a30pOB.

OnHako U1 HEKOTOPBIX CY/IOB U TAKOW PEXXHMM TEXHHUYECKOro OOCIIy’KUBAaHUS HE oOecredn-
BaeT TpeOyeMOoi Ha/IeXKHOCTH, YTO MPUBOAUT K MOJIOMKaAM JAeMI(pepoB. ITO MPOSBIIAETCS B PE3KOM
YBEJIMYEHUU BUOpALUU IBUTATENS], YTO JIEJIa€T HEBO3MOKHBIM €r0 IKCILTyaTalUIoO.

CornacHo HHCTPYKIMHU O AKCIUTyaTanuu gemidepos kommnanuu «Geislinger» npu ycraHoBKe
HOBOTO AieMi(epa KpyTUIIbHbIE KoJeOaH sl TOJKHBI ObITh MOATBEPAKIEHBI U3MEPEHUEM TOPCUOTPa-
¢bupoBaHHEM.

Koaddurnment nemndupoBanus nemmdepa «Geislinger» MoxkeT ObITh ONTUMATBLHO HACTPOCH
B COOTBETCTBUHU C TEXHUYECKUMHU XapaKTEPUCTUKAMU CyJOBON YHEPreTHUecKoil ycTaHOBKU. B ciy-
qae reHeparopa, paboTaroLIero ¢ OAHOM 4acTOTON BpalleHus, aeMndep AeicTByeT Kak BUOpaTop ¢
HeOonpmM AeMipupoBanreM. Eciu 3To rmaBHBIN aBUTATENb, pabOTaONMI Ha TPeOHOI BUHT, TO
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TpeOyeTcst HOCTOSTHHOE AeMII(UPOBAHKE TI0 BCEM IMANa30HE YaCTOTHI BPAIlEHUs KOJIEHYAaTOro Baa.
Wcnsitanusa pupmsl «Geislinger» NoATBEpANIIH, YTO JUIsl HACTPOSHHOT'0 JieMIihepa IMHEHHOe BA3KOe
nemiiprupoBanue K sBIsSETCS MOCTOSIHHBIM B OOJBIINX Mpeesiax YacTOT KoJeOaHui.

ITocrostHCTBO KO3(hpuLIMEeHTa eMIprpoBaHUs 0OeCIIeUnBACTCs THAPABIMYECKUM HAIlOJIHUTE-
JeM — MaclioM, KOTOpO€ MpOTEKaeT dYepe3 aeMmndep IMOJ TaBICHHEM H3 KOJEHYATOro Baia.
Hacrpoiika Mmexanuueckoro aemmndepa B OTIHYUE OT CHIIMKOHOBOTO, MOXKET OBITh H3MEHEHA IIPH T10-
MOIIM KOHCTPYKTHBHBIX BCTaBOK BMECTO IAKETOB IPYKUH, YTO IO3BOJIAET OOECIEYUTh TOHKYIO
HACTPOWKY Jemrdepa Mpu ero ycTaHOBKe Ha cyaHe. JlaBieHue macia Ha BXoze B aemiidep He
JIOIKHO MPEBBIIIATH PeJieNa 6 KI/cM%, MOCKOJIBKY €ro yBeIMYeHNE MOKET IPUBECTH K BO3HUKHOBE-
HUIO KaBUTALUU BHYTPU AeMIpepa, 4TO HEAOMYCTHMO.

OnHUM U3 KpUTEpUEB sl OLIEHKU Harpy3kH aemidepa KpyTUIbHbBIX KOJICOaHUH SIBIISETCS €ro
JOMyCTUMasl TEIJIOBasi MOIIHOCTh. JTOT KPUTEPUN MPHUBOAMUTCS B MHCTPYKIMHU IO IKCILTyaTallUy
nemrndepa «Geislinger» 1 MOXeT ObITh PaCCUUTAH ISl KaXI0r0 TApMOHHUYECKOTO MopsiIKa Kojeba-
HUH, 9TO TO3BOJISET CIIOKUTH 3HAYCHHUS TETUIOBOM MOLIHOCTH JJISl BCEX MOPSIKOB alre0panvecku.
Ota 0o011as TemI0Bas Harpy3Ka TaKkKe He J0JKHA [IPEBBIILATh MTPEIEIOB, YKa3aHHBIX B TEXHUUECKUX
TaHHBIX, HarpuMep, i aemidepa «Geislinger» D63 ¢ nuamerpom 630 MM TerioBass MOITHOCTh
coctaBuT 6,6 KBT.

Jnst pacuera TEIUIOBOM MOIMIHOCTH Py, kommanus «Geislinger» pekoMeHIyeT MpUMEHEHHE

creyromei GopMyIIbL:
k T%.in

Pp, = 5,2-1075 - —_.
1+k2 Cp (1)

,
rne k - 6e3pasmepHbIil KO3 UIHEHT AeMITI(DUPOBAHHS;

T - o6muit BUOpamoHHBIH MOMEHT B femndepe, H*Mm;

1 - TApMOHUYECKUH MOPSIIOK KpYTUiIbHBIX Kosebanuii (0,5...12);

N - YacTOTa BpallleHUs JIBUTATENs, 00/MUH;

Cb - xxecTkocTh nemMiiepa Ha kpyuerue, H*m/pan, onpenensiercs mo gpopmyie:

2.
Cp =@ s, )
Tne @ - (dazoBasi CKOPOCTh KPYTHJIBHBIX KOJIEOaHUH, pajy/c, onpeaensercs no Gopmyiie:
i
0, 3)
Is — MOMEHT MHEpPIUHU HAPYKHOM YacTu JeMrdepa, Kr*M%, (TeXHUUecKHe JaHHbIe AeMdepa).
T= Td*p’ (4)

rae Tq - nemngupyromuit MoMeHT Ha 1 Gap naBnenus macia, H*m/6ap (TeXxHUYeCKHe NaHHBIE JEeMII-
(depa); p — naByieHHe Macia, 6ap.

Taxum 0Opa3oM, TerI0Bas MOLUTHOCTh TAKXKE MOXKET SBJIATHCSA KPUTEPHEM JJISl OLIEHKU TEXHH-
YEeCKOTO COCTOSTHHSI MEXaHUYIECKOTO JieMIdepa.

BriBojbI.

1. Bo3pacTaer TeHJeHIMs YCTAaHOBKM MEXaHWYECKUX JIeMI(epoB KPYTHIbHBIX KoleOaHUH B
CYZOBBIX COBPEMEHHBIX JTU3EIISIX.

2. ®upMaMu MPOU3BOIUTEIISIMH MEXaHUYECKUX JeMI(EPOB MPeIaraeTcsi CyI0BIIaAeIbIIaM
yepe3 kaxapie 10000 — 15000 gyacoB paboThl MPOU3BOAUTE UX Pa30OPKy U OLEHKY COCTOSIHUS MpY-
KHUHHBIX 3JIEMEHTOB.

3. OcoOEHHOCTBIO HKCIUTyaTAI[IH MEXaHUUECKUX IEMII(EPOB B CYIOBBIX AU3EIISAX SBISIETCS OT-
CyTCTBUE 0100peHHO0Il Han3opHBIMU opraHnamu, PMPC u PPP, metonuku no 6e3pa3zbopHoii oneHke
OCTaTOYHOTO pecypca MeXaHHUECKuX JeMIiepos.
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4. Mexanuueckue npyKuHHbIE aemIipepsl mo ucciaenoBanusiM Edpemona JI.B. ornmuarotcs
0oJiee BBICOKUM YPOBHEM PEMOHTOIPUTOJHOCTH, YEM CUJIMKOHOBBIE IeMII(epsl, YTO O3BOJISIET KOH-
TPOJIMPOBATh MCIPABHOCTh MAKETOB MPYKUH MyTeM UX Aedekranuu 0e3 CyIecTBEHHON pa30opKu
U3JeNusl.

5. HecMoTpst Ha HEOOXOAMMOCTD CHEMATBHOIN NMPHOOPHOI Oa3bl U CIIEIUATMCTOB, MEXaHHYE-
ckue aemidepsl He TpeOYIOT TaKOH CIOKHOU Mpoueaypsl 1eeKTalui U pEMOHTA, KaK y CHIIMKOHO-
BBIX IEMII(EPOB, TOCKOIBbKY OTCYTCTBYIOT IIPOLIECCHI Ae(DEeKTalluy CUIMKOHOBOM JKUAKOCTH U €€ 3a-
MEHBI, 3TO MIPOLIECC OCYIIECTBUTH HA CyHE JOCTATOYHO CIO0XKHOM.
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