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«Poccuiickas TpyOonpoBoaHas apmMaTypa —
noyeMy He camas JIydmas?»

B ipompbIiieHHO pa3BUTHIX CTpaHaX 3arajia IMpoKoe pac-
TIPOCTPaHEHNE B TIOC/IENHEE BPEMSI TTONYIMIN Hepa3bhbeMHbIE
IITaMIIOCBapHbIe IIapOBble KpaHbl. I3HAYaIbHO TTOSIBUBIIH-
€Csl KaK 3allOpHBIE 3JIEMEHTHI IS PEIN30IMPOBAHHBIX TPYO,
OHH, OJ1arofgapsi CBOMM MHOTHMM ITOJIOXUTEIbHBIM CBOMCTBAM
(ylerkue, TIPOCTHl B MOHTaXe, He TPeOYIOT 00CIyKMBaHUS B
9KCIUTyaTally U T. J.), OBICTPO 3aBO-

Hong KIII B obiiemM odbeMe MPOU3BOACTBA TPYOOIPOBOA-
Hoiil apMatypsl B Poccun o uroram 2004 roga oueHuBaeTcs
B 21, 5%, uto coctaBisieT 121 MIH n0/U1apoB B Tof (B LieHAX
3aBojioB usrotosutesneit). Oobem ummopra KIII B 2004 romy
cocTaBmMII TTopsiaKa 40 MJTH JOJIIapoOB.

ITocTtaBnsieMbie B Poccrio HepazbeMHBIE INTaMIIOCBap-
HbIe KPaHbl U WX OTEYECTBEHHBIC aHAJOIM MMEIOT KOPIIyC,
M3TOTOBJIEHHBII 13 TPYObI, 00KMMaeMOii B Ipoliecce COOpKU
KpaHa. Kopryc uMeeT yuIMHeHHYIO (hOpMy AJISI TOTO, YTOOBI

CBAJIN TIOIYJIAPHOCTL CPEean CIICIMa-

Puc. HepazsemHblii wumamnoceapHbulii wapogoil Kpan

JIMCTOB I10 TPYOOIIPOBOHOI apMaType.
Ho poct nonynsipHoct Ha 3amaae Ta-
KMX IIapOBBIX KPAaHOB COBIIAJ TI0 Bpe-
MeHu ¢ pazBanoM Cosetrckoro Coro3sa
M CTaHOBJICHMEM DPBIHOYHOIO YKJIAIa
xo3siicTBoBanus B Poccum, korma Ma-
IIMHOCTPOUTENIEHEIM  TIPEATTPUATHSIM
ObUIO HE JI0 OCBOCHHUS HOBBIX BUIIOB
MPOIYKLIHUU: HEOOXOAUMO OBLIO BBI-
XuTb. [ToaToMy poccuiickue norpedu-

TEJIA U IIPOU3BOIUTEIN 00PATUIN BHU -
MaHUe Ha JIaHHY10 KoHCTpyKimio TTIA
C HEKOTOPBIM OTIO3JaHUEM.
BcneactBue neBanbBalyy  HaLMO-
HaJIbHOM BaJIIOThI M HAYaJla OKUBJICHUS
MPOMBILUIEHHOCTH, a TaKXe IMpolecca
HaBEIECHUS MOPSAIKa B KOMMYHATIbHOM
XO3STUCTBE CTPaHbI OSBUIICS 3aMETHBIA

Hononwewue 1

| Henonwenue 2

CIIpOC, B TOM 4UCJIC, HA COBPCMCHHLIC [

BUJIBI 3aITOPHOI apMaTypbl. CIipoc 3ToT,
KaK yaille BCero ObIBaeT y HAC B TIOCJIC- 1 5
Hee BpeMs, Hayajl YIOBJIETBODPSTHCS

TOPTOBBIMU MOCTaBKAMU M3-32 pyOexka
Y OPTaHU3ALMEN COBMECTHBIX COOPOYHBIX IPOU3BOICTB.

B cuty umerolierocst oTcTaBaHWsSl OCHOBHASI TOTPEOHOCTh
OTEYECTBEHHOW MPOMBIIIJIEHHOCTH B COBPEMEHHOM 3amop-
HOU apMmartype yIOBIETBOPSIETCS UMIIOPTHBIMU MTOCTaBKaMH,
00bEM KOTOPBIX OLIEHUBAETCS CTIe[MaTUCTaMK HE MEHEe YeM
B 320 (Tpucta nBanuars) Mt noi. CILA B ron.

Poccuiickuii perHOoK KpaHoB 1mapoBeix (KIII) sBrsercs
OHUM W3 CaMBbIX MEPCIEKTUBHBIX HA apMaTypHOM DBIHKE.

CBapHBIC IIBHI, COCAMHSIONINE KOPIYC C MAaTpyOKOM, OBbLIN
yIaJIeHbl OT cefen 1apa-npooku. Takast KOHCTPYKIMSI 00J1a-
JTaeT PSIOM TOCTOMHCTB, OCHOBHBIM M3 KOTOPBIX, SIBJISETCS,
Ha Halll B3IJISA, BRICOKAsl TEXHOJIOTMYHOCTD AeTajleil KpaHa.
Kaxk nmpaktrnyecku 1obast Apyrasi, 3Ta KOHCTPYKIMS UMEeT
1 HEIOCTATKH, TJIABHBIMU 13 KOTOPBIX SIBJISTIOTCSI OTHOCUTEIIh-
HO HU3Kas M3TUOHAS KeCTKOCTh KpaHa 1 IOBEIIIEHHAS MaTe-
pUaAJIOEMKOCTD ero Kopiryca. [lepBbiii HemocTaToK 0COOEHHO



HAYKA N KOHCTPYNPOBAHWE

OIIYTVM TIPYM HEIOCTATOYHOI TOUHOCTH MOHTaXa TPyOOTIPOBO-
JIOB, BTOPOIA — TIPY U3TOTOBJICHUM KPaHa U3 KOPPO3MOHHOCTOMA-
kux Mapok ctaiau (12X18H10T, 10X17H13M2T u op.)

Hayunbimu cotpynHukamu FOxHoypansckoro I'ocymnapce-
tBeHHOro YHuBepcutera (FOyPI'Y, r. Yensounck) paszpabo-
TaHa M 3amaTeHToBaHa (maTteHT P® Ne 52964 Ha moJje3Hyio
MOJIeJTb) KOHCTPYKIIMS HEPa3heMHOTO IIapOBOTO KpaHa,
CBOOOIHOTO OT YKa3aHHBIX HemocTaTKoB. [Ipu pazpaboTke
KOHCTPYKIIMM TaKWX IIAPOBBIX KPAaHOB aBTOPBI UCXOMMIIN U3
YCJIOBUIl CTOIPOLIEHTHOIO MCIIOJIb30BaHUSI OTE€UYECTBEHHBIX
MaTepUaIoB, XOTS 3TO 0OCTOSATEILCTBO CO31ABAJIO HOIOJIHM-
TeJIbHbIE TPYAHOCTH, CBSI3aHHBIE C OCOOEHHOCTSIMU OTEUECT-
BEHHBIX HOPMATUBHBIX TPeOOBaHMI Ha NICXOTHBIC MATCPHAJIEL.
Bce mpensarcTBUs yaanoch MPEomoieTh 3a CUET pa3paboTKu
CIEIMAIbHON TEXHOJIOTUU CEPUIMHOTO M3rOTOBJICHUS JeTa-
JIeii 1 cOOPKM KPaHOB.

KoHcTpyKiiMss KpaHOB M TEXHOJIOTMS HMX W3rOTOBJIE-
HHUS IPOILIM XOPOLIYIO anpo0aluio B MPOLECcce CEPUIHO-
TO IPOM3BOICTBA, KoTopas Havaitack ¢ 2003 roma B paMKax
OOO HIIIT «Monutop-Mexanuk», r. YenmsaOuHCK. 3a 3TO
BpeMs BbinyuieHo 6ojee 3000 KpaHOB.

BrimyckaBiiasicst mpeAnprsaTUEM MPOAYKIIUS 32 KOPOTKUI
CPOK OblIa OLIEHEHAa MOHTAXXHbIMUA OPraHM3aLUSIMM U 3aBO-
mamu. Tak, OAO «YensaOMHCKUII IUHKOBBIN 3aBOA» ITOCIIE
JOTIOJTHUTEIbHBIX WCIIBITAHWI B YCIOBUSAX HEHCTBYIOIIETO
ITPOU3BOICTBA HaYajl 3aMEHSITh BBIXOISIINE M3 CTPOS B TEXHO-
JIOTMYECKUX CETSIX C arpeCCUBHBIMM PACTBOPAMU UMITOPTHHIC
KpaHbI Ha KPaHbl, U3TOTOBJICHHBIC HAIIIMM IPSAIPUATUCM U3
crietanbHbix MarepuanoB. OO0 «3aBox CTpoMMallnHa»
(r. Yensa06MHCK) yXe TPeTUi TOA CTaBUT HAIIW W3ICTUS Ha
TOTITMBO3ATIPABIINKY, M3TOTABIMBAaEMble 1O [ OCKOHTPAKTy
¢ MO P® st moctaBku B 3apyOeXkKHbIe CTpaHBI (Ha CETOIHS
oTrpyxeHo yxe 0ojiee 700 kpaHoB). bonee 2000 kpaHOB 3KcC-
IUTyaTUPYIOTCSI B KOMMYHAJIBHBIX CETSAX U TEXHOJIOTUIECKUX
KOMMYHMKALMSIX mnpeanpusituii Mocksbl, Kazanu, Yowi,
Exatepun0Oypra, [1lepmu, Kyprana, KpacHosipcka, YinaH-Yne,
Komcomonbcka-Ha-Amype, YensiouHcka 1 061acTu.

s manmbHEWIero pa3sBUTHSI TTPOM3BOICTBA HEpa3bheM-
HBIX IaPOBBIX KPAHOB 1 HapalllMBaHKs 00bEMa X BBITYCKA B
HacTosIlIee BpeMsl Ha KOMMEPUYECKOM OCHOBE CO3/IaHO IPE-
npusitue OO0 «[IpombilieHHas rpyrna «Ypaibckoe ApMa-
TYpoCTpoeHue», T. Yeas10MHCK, KOTOpOe B HACTOSILEE BPeMs
3aHMMAETCs TOATOTOBKON CEPUITHOTO M3TOTOBJICHUSI KPAHOB
3aImaTeHTOBAHHOM KOHCTPYKIIUH.

KpaHbl nipegHa3HaYeHbI IS MCTIOIBb30BaHUS B KaueCTBE
3aIOPHBIX YCTPOMCTB B XMMHUUYECKOIM, He(TenepepabaThiBa-
IOLIE U IPYTUX OTPACTSIX TPOMBIIIJIEHHOCTU TIPU TPAHCTIOP-
TUPOBKE 110 TPYOOIPOBOJAM arpeCCUBHBIX XUAKOCTEM, MPU
OecTpaHIIEHHON MPOKIAAKe TPyOOMPOBOAOB WU BO MHOTHX
JIPYTUX CITydasx.

Bce neranu kpaHoB (BKJtoYast (hiaHLbl) MU3rOTaBIMBaIOTCS
13 KOPPO3MOHHOCTOMKMX MaTepraioB. B mpoliecce akcIutya-
TalMy KpaH MPaKTUIECKU He TpeOyeT TeXHMUECKOro 00Cy-
KUBAHUSL.

YcnoBHble mpoxoabl KpaHos: 50, 65, 80, 100, 125, 150,
200, 250 MM (ocnenHUIA KpaH UMEET TOJbKO CY>KEHHbIH MPo-

xon). Pan ycnoBHbIx gaiaenwuii 1,6; 2,0; 2,5; 4,0 MIla (ot 16
1o 40 krc/cm?).

Kpan coctout u3 naByx nmojaykopmnycoB 1 u 2, mapa-npo-
OKM 3, IBYX ceaen 4, OTIOPHBIX KOJIEIl 5, IPY:KMHHBIX 11aiio0 6,
yropoB 7, ¢nanueB 8. LIIToKoBbIi y3e/l COCTOUT U3 KOpITyca
mToKa 9, mroka 10, omopHoro Kojbia 11, YIUIOTHUTEIBHO-
ro Kosblia 12, HaxkuMHO# BTyaKY 13, pe3pboBoii BTYIKY 14,
pykosATKH 15 uim Majoro daHia 16 (st KpaHOB, MOCTABJISI-
€MBIX C PEIYKTOPOM, 3JCKTPUUYECKUM MM THEBMAaTUUYECKUM
MPUBOJIOM).

[lap-npobKa «IL1aBaolas», TOHKOCTEHHasl, UMEET BHYT-
PEHHIOIO0 TpyOy, 4TO OOECIEUMBAET €€ TEXHOJIOTUYECKYI0 U
9KCIUTYaTallMOHHYIO XECTKOCTb TIPY MUHUMAJIbHOW Mare-
puanoemkoctu. Cemra KpaHa TOANPYKWHEHBI C TIOMOIIBIO
MPYXUHHBIX 1120 6, BBIMOJHEHHBIX M3 KOPPO3UOHHOCTOA-
KUX MPYXMHHBIX CIUIaBOB. DTO 00ecleurBaeT KOMIICHCAIIUIO
necopMalii Kopryca KpaHa, BO3HUKAIOIIMX B IpoIieccax
€ro MOHTaXa M 3KCIUTyaTaIlii, KOMIIEHCALIMIO M3HOCA IIapa
Y Ce/IeN, TEPMETUIHOCTD (Kj1acca A) Kak IMPU BHICOKHX, TaK U
TIPY HU3KUX JaBJIEHUSX ¥ OOJBIION pecypc KpaHa (He MeHee
10 000 cpabaTbiBaHUiA).

Cemna KpaHa M3rotaBauBaioTcs u3 groporiacta ®-4 wim
KOMITO3ULIMI Ha €r0 OCHOBE.

OTIMYNTEIEHOM 0COOEHHOCTHIO OIMMCHIBAEMOT0 KpaHa SIB-
JISIETCST €TO HU3Kasi MaTepUajioeMKOCTh, 0COOEHHO B TIpUBap-
HOM BapHMaHTe. DTO, BOCHOBHOM, 00€CIIeunBaeTCsl KOHCTPYK-
LIMel KOopITyca KpaHa, COCTOSILETO U3 ABYX MOJYKOPIYCOB 1 1
2, U3TOTOBJICHHBIX M3 TPYOUAThIX 3aTOTOBOK M CBApMBAEMBbIX
OIIHUM KOJIBLIEBBIM IIIBOM, CMEILIEHHBIM BIOJIb OCH KpaHa OT-
HOCUTEJIBHO 1IeHTpa 1apa-npooku. [Tomykopmnyca obpasyor
IBe cthepriecKre MOBEPXHOCTH — BHYTPEHHIOI W HAapyX-
HY10, TUIOTHO «o0Jierarouiue» map-mnpooky. [leHTpupoBaHue
TOJIyKOPITYCOB 00€CIeYnBAETCS TOUHBIMU IIWJIMHIPUYECKHU-
MU TIOBEPXHOCTSIMU (HapYKHOI Ha KOPOTKOM IOJYKOpPITyCe 2
1 BHYTpEHHEl Ha IJTMHHOM 1).

DTU MOBEPXHOCTH O0ECIIEYMBAIOT TPEOYEMYI TOYHOCTD
COTIPSTKEHUST TIOJNYKOPITYCOB UM Pa3TpyXaloT CBApHON IIIOB,
COEIMHSIIONIMI TTONYKOPITyChl, OT M3rMOAIONIMX MOMEHTOB,
JEUCTBYIOIIMX B IMPOLECCE MOHTaXa W IPM KCIUTyaTaluu
kpaHa. [TpuBapka aH11eB K MOTYKOpPITycaM Ha OTHOCUTEIb-
HO OOJIBIIOM AMaMETpe, a TaKKe HaJIMyue TOYHBIX LIMJIMH-
IPUUYECKUX HAIPABISIONINX ITOBEPXHOCTEH (C AMaMETPOM,
pPaBHBIM HapyXXHBIM TUAMETpaM Cefie 3) JJIsl CBAPHOTO y371a
(bnane1-ymop odecreunBaoT BHICOKYIO U3TUOHYIO XKECTKOCTh
KopITyca KpaHa IpM €ro MUHUMAaJIbHOW MaTepuaOeMKOCTH.
ITocnenHee 0coGEHHO BaXXHO IPU U3TOTOBJIEHUYU KOPITyca U3
JOPOTOCTOSIIUX MAaTEPUAJIOB.

KoncTpykius kpaHa o6ecrieurBaeT ero BOCCTaHAB/IMBaE-
MOCTh TIOCJIE BBIPAOOTKHM pecypca. PeMOHT kpaHa ¢ 3aMeHOM
(Tpy HEOOXOAMMOCTU) 1Iapa-MPOOKU, Ceaes, OMOPHBIX KO-
Jiell, MPYXWHHBIX 11aii0 1 AeTaieil ITOKOBOM IPYIIIIbI MOXET
OCYILECTBIISATHCS TOJBKO M3TOTOBUTEIIEM.

ITo cnenmanbHOMY TpeOOBaHUIO 3aKa3yMKa KpaH MOXKET
OBbITb M3TOTOBJIEH C HECTAHAAPTHON CTPOUTEJIbHOW JIMHOM,
VIJIMHEHHBIM TITOKOM W Pa3IMYHBIMUA CIOCOOAMU TIPUCO-
€IUHEHUS K TPyOOIpPOBOY.




