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NPEAHUCIIOBUE

CrpaBouHEK BHIIYCKAETCR B IBYX TOM2X, BEMCUAILMX Clenyioumue pasfens,

Teprwrii Tou

Fleperii pasjcr. PacueTHe Warpy3kH, JONYCKAeuwlc HAMPAACHHSA, MaTEPHaNH H
ofilke pacyeTHl KPaHos.

Bropoit paagen. ITpHBOIH KPaHOBHIX MEXANHIMOB.

Tpernii pasgen. MetaldnuyecKite KOHCTPYKINH, KabiHel § DOIKPAKCBLIE NyTH.

Bropoii Tom

Yereeproii paszen. XapakTepncTHkE [ KOHCFPYKTHEHEE CXEVE KPAHOB.
IMarwit pazpen. Hetakin B y31H KDaHOBHX MEXaHH3MOD,

Ulecrodi paapgen. KpanoBHe mexannausl,

Ceapnolt paspen. TexHuyeckan SKCIMIYATAlMA KpaHOR.

Bo BTopom H3faHus MaTepHan CNPABOWHMKA CYLECTBERKO Nepepalortas W obHOBMCH.
HersepTizii pasges cokpamieH aa cyet YMEABLIUEHHA YNCNA TaBNHLl X8PAKTEPHCTIK KPAHOR
C YHeTOM HaRkvus karanorob. M3 ceflbMoro pasfiena ACKIMIOYEH MONTAX KPaHOB, TaK Kak
TG 5TOMY BONpoCy wmeeTcs 0CoGbil cnpaBouHHK. COXpalleH TAKKE BTOPON pasxes, N3
KOTOPOTO  HCKOYEN DAl KaTan0HEX MaTepuanoB. C IPYrofi CTOpORSI, YBCMHYCHE
00Bent MepeOro B Tpetbero pa3jlenos.

Kax ¥ 8 nepeoy naganum, MaTepnan CNpaBoYHKKA BBHAY MHOroodpazisi THNOB Kpa-
HOR Npegcrasne s ooGienHon Bige.

_B CBA3H € ITHM B COOTBETCTBYMOIUHX [JI3BAX MEXAHHIME ¥ METa/NTOKOHCTPYKI
CTPYMRupoRanu o TPH3HAKY KOHCTPYKTHBHLIX (JOPM. & HE THIIOB KpaHOB.
Boqﬂil:::hle © LeTaInX M YANaX KPaHOBHX Iepellaq BBHIY HANHYHS KAIMTaNbUGIX Cnpa-

MO RETainM MAWHH H3NAFAOTCA B KpaTKoil (opMe, pHuen MIABHOE BHUMAHME
Yzensercq OcofeHHoCTAN KX PACHETa, ONPCMIEAREMEM cnenudrkoll paGoTh! KpPaHOB.
Mmﬁi‘:iﬂm Nc NpYBOAAN KPAHOBEIX MEXAHU3MOB OrPAHHYEHL] MaTEpHanans, deobxo-
HPaH(;n_ # BHIXEHEPOB-MEX AHIKOR, I3HHMAIOLUXCH NPOEKTHPOBAHHEM H 3KCLNYATANRel
aanag‘i?ﬁ BHHMOHKE ylenelio BONpPOCAM, CBR3AHHBIM € DACHETHBIME HarDYIKaMH It
BTOMBUCHOBPOHHOCTH, YUYUTHBAIOWHM cneiidguKy Eaﬁn‘ru KpauosulX ycTanosox. Hpu

¥ PacueTon nonoxen RudxpepeHUnAALHET METO, HauGoRee KORKPETHO YUITH-

Balonyyg;
5 N
 baxtopn, Baumowpe a NPOYHOCTE Il BHIOCHHBOCTE JeTadeH H KOHCTPYKuHi.
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[Ipk cocTaRNelii CTPaBOYHHKA HCTIONL3OBAH OMLIT KOHCTPYKTOPCKAX G1Op0 KpaHo-
CTPONTENLHHIX 3aBOROE (B ocobenTiocTH Jenuurpagckoro sasoia [1TO oM. Knponau},
PeayaETaThl HCCNEORATENLCKEX pator BTy30s i nHcrHTyTos (BHI IM[1 Tmaw « HHHetpoit-
JopMaus) A NEpefioBoil ONLIT IKCAAYATARHI KPAKOL B NPOMLILICHHOCTH H Ha Tp'aucnop-reu.

Jlnw ynoGerea yuratenedi cmicok HeoGXOAHMOf ARTEPATYPH NOMEWCH B KOHLC KaxA0H
[1ABLI; CCEUTKH 1@ ANTEpaTypy, KAk o05iuHO, NOMCHICHIhl B KBEADATHRX ckobkax. INTomnmo
TOrG, B KORLE CHpaBOMHNKA NPHBEACH CHCOK obulcli THTepaTYpH B 3TOW Cay4ae nepel
HOMEpOM KHETH B KBAJPATHLIX CKOOKAX MOMEILCH HHACKC o2, Hanpuyep 10.24].

PaamepuocTi TexHAMECKAX BeJNYHE JAHE B crapoit cucTeve MKFCC; nns nepesofa
B epuunun Hoeoir cueresmil CH Moxmo © JlocTaTouRei A8l HPakTHKKE TOMHOCTBIO (2%)
cuntatn | kec == 1 gan: 1 me = 10 ku; 1 geclen® = 107 Na; 1 neciaa® = 107 [a; 1 xec- M
(pabora) == 10 Jix; | xec. afcer (MOWWOCTE) & 10 Br; 1 4. c. = 735 Br.

A. H. Oyxesbcknf

PA3IEJT [NEPBBIM

MATEPHAJIbI, PACYETHBIE HAT'PY3KH,
JIOI'IYCKAEMI)IE HATIPSDKEHUSA W OGUIUE
PACHETHI KPAHOB

TITABATL
XAPAKTEPUCTUKH MATEPHAJIOB

1. CTAJIH AN METAJIJTMYECKHX KOHCTPYKU WA

Cranu tio TOCTy 380—60 * B 32BHCHMOCTH OT HA3HAYEHNS W TaPAHTHPYEMEIX XapaK-
TepUCTHK MOZPA3ZEASHOTCA Ha rpynny A. NOCTABARENYI0 NO MEXAHHHUECKHM CBO{icIBaM
rpynny B, TOCTEBASIENMYIO N0 XHMHUCCKOMY COCTaBy, M Tpynuy B, nocraensesyio no
MEXAHIYECKMM CBONCTBAM W ¢ DTAEABHBIMH TPeGOBaHHSMH TIO XHMHUNECKOMY COCTaBy, H
MOFYT H3rOTOBNATHCR KAK MaPTRHOBCKWM (B OBO3HAUeRKN CTanH Gyksa M), Tax B Korbep-
TopheM (B Ofo3navenun cTamm Gyxsa K) cnocofiom.

Tlpu sakaze cTaseit rpynme A no TOCTy 380—60 * anw pacu¢THHIX 3JIeMEHTOB Ka-
HOBHX KNEDAHHX KOHCTPYKUWA HawiewuT TpefoBailh ICTIOVHMTCABILE TapaHTHH MO
BCMMTARKAM Ha 3aTA6, [0 HPEeTy TeKYYeCTH, NO XMMHYeCKOMY COCTABY K 10 YAApHOii
BSIKOCTH COOTRETCTBEHHG T. 2, 3, 8 ynomanyroro TOCTa. [lpk 2akase cTaneft rpynne B
no FOCTy 380—60 * gna sneMEHTOB KPaHOBHX CBApHBIX KoHCTPYKUWi TpefoRanus o
IONOJIHHTEARHEX FapanTsix no n. 2, 5. 2, m. 2. 6. 4 u 1. 2. 6. 5 yxazarst 8 Tabn. 1.1,

B ocroBy 0bo3HaueHHs MAPOK HK3KO/Ier HDOBAKHEIX cTajieil NooKeH HX XHMUUYECKHH
cocran. Yucno, croduee BnepeliR OykpeHHHX ofo3nayennil COOTBETCTBYET CpeliHemMy
KONIMYECTBY VFMEpOAa B COTHX A0AAX nporcuta. OTZenbime KOMINOHEHTH, BXoOflLHe
B COCTAR CTafeH, HIMEtoT Cllelyloutke obosnaucann: maprater — I, kpemunit — C, xpom—
X, #ureab — H, mene — J1. [Ludpsl nocte 6yKB yka3nBalT NPOICHTHOS COlepXanye
COOTBETCTBYIOUIETD SNEMEHTA B UENHX elHHARAX. ECAN konnuecTso Kakoro-amba Komno-
zsﬂra coctapnner menee 0,3%., TO Takoil KommokenT B O0O3HAYEHME CTAAH He BHO-

TCR.

Has npaeksibHoro BRfopa MAPKH CTAann W e Kauecrsz [Bad yryeponucrsix craneit
DpwMelente cnokoRbodl (o), nosyenokofivoll (nc) MM kHMswed {Ki) cranu} cneayer
YUBTHBaTE ONacHocTs Xpynxoro paspyiuetns (1, 0.42). [as nossaenns xpynkof rpetisnsl
OLPCASIRIOUINMHA  RBAAIOTCA OOCTORTeNLCTBE, CHIMKAIOUINEG TITECTHYHOCTE, 28 HAMEHHO!
';D:::cnoe HANPSKCEHOE COCTOAHKE (lzo 3Tolf FpAYMHe Hanbonswas TOMLANE NPOKATa
. r:}:ux SMEMEHTAX H3 YIICPOMMCTON CTalK We JOMKHE MPesHilaTh 50 amm, ¥3 HU3KO-
ol 1:“] aHlﬁlgﬁ — 40 mam[3]), vHSKa® TeMNepaTypa ¥ yAapHan Barpyska. Ecre npenaoke-
B Tor BHOOPY uMapKH CTanH paCYCTHRIM ITyTeM B 32BHCKMOCTH OT TORULUHBI MaTepyana

‘I;"ePaTYPH skennyaraudd 10.13, 0.59].

KmeOB'::fﬂ- 1.l npueemens pexomerayeuwe BHHMWITTMauem waprw craied nna
HHX 1 o eJll\mcrom;wc U KOMIOBX KpaHOB & Tl kpaH-Ganok. Jlust crpouTentibix Gateh-
o oy ﬁop OBEIX KPSHOE MMEIOTCH paapatorauieie BHYHerpoiinopyaiien peroMeHIannd
o qMTgyl_-\é?rpDK CTaseli, B UAC/E KOTOPHX NpeiycMaTpHBAOTCA: cTaik mapke 1Bl'nc
2,3, ¥ npu —67 ¢ fononaRTeasHBIMK TpeGoBanAMH no TOCTy 380—60 * n. 2. 5.2, a,
DY Tenne :muuue aucta u npodaan 10—30 MM LA PAcHETHBIX FIEMEHTOB KOHCTPY KU
“onummf,u”pe axcnAayatauud 1o Minyc 40°C; C‘I‘fJ‘Ib 20 o TOCTy 1050—60 * ¢ no-
KOCTE ipone ;ﬂi TpeGoraauaAMA IO I’OCT); 380—60 * 0. 2. 5. 2, a, A, 3, u {(yAapuas eAa-
B“"’*ﬁ'ﬂimbﬂ eTCH AR MeTawna Tomumeoi 10 xa B Gonee) HPH TOMIUMHE CTERKY 10 25 MM
0 ¥ TeyFeparype Skcnayarauiu Xo musyc 40°C.
Al
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1.1. Craaw, peKOMEHLYEMBE AAA KPaHORHIX METAIHYECKHX KOHCTPYKUMIE
MR MOCTOBMIX M KOIIOELIX KPAHOB KPHOKOBOIG HCNOJHEHKSA,
ONOPHBIX W NMOABECHBIX KpaH-Gaa0K (no nawnm BHHHITmam)

'rp }'mnom,e_\.moﬂb

CTOHMOCTE
Munn- Jncrosoll
Toamn- MalbKAA | crann B %
rOCT » yronon- Mapua na npo- Q6nactn levnepa- oT CTOH-
HU TeSIBHRE cTaan KaTa NPHMEHEHHA TYpa SK- | gocTH £ra-
TpeGopani B AW CONyaTa- | qu Mapkd
s BM Cr. dnc
B o€ )
380 GO*, Cr. 3kn — lNnowmaakw, HACTH- He 86
rpyona A 1 |53 {xnmnei JIA, MecTHUUHL, fe- | orpand-
nA2BKH) pita, orpamiae- | UNMBAETCH
HMH, OGLIMBKH Ka-
GHH, KOWYXI,
RAUHKH H TIpoYHe
HepacueTibe W
HKeOTECTCTBCHHLIC
sJemeHTH, e yya-
cTpysowye B paco-
Te KOHCTPYKUMIi
380 -60 =, Ho 10
rpynua B,
n.2. 5 2 a, B, &
n. 2.6. 44
n 2 6.5
38060 * BM Cr. 3nc; | 10—23 —30
rpynia B, BK Cr. 3nc;|
n2.5 9 | (noaycno- 100
a B, T, I, 3, ¥, xoiinofi
n.2.6.41u DA2BKH)
n. 2. 6.9
380— 60 *, rpyn- Jo 10 PacueThele o —40
na B, n. 2. 5. 2, BCNOMOTATENLHME
a B ran26 4 AREMENTE! HECY-
un 2. 6.5 WHX CB3pPHHX M
—| wnenanwx KoHcr- -
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las APYCHX THIOE Kpalios BHCOP MaPOK MAPTEHOBCKRX YrACPOAKCTHX H HHIKOMEr -
il MOHO MPON3BOIKTL 11O ZaHHbM Ta0n. 1.1; npiuveHchre KOHREPTOPRLIX

opaRlibiX CTanel b :
Y anei JONYCTHMO MPH HaN{4YHH COOTBETCTBYIOWHX YKa3aHni B TEXHHYECKUX YCAOBHAX

Ha $TH KpaHb- .
MarepHair 3axfeioK, O0/TOR # SNEKTPOAOR AN MEFANINUCCKHX KOHCTPYKIN

peacHst B Ta0M. 1.2, a MeXaHHUeCKHe CBORCTEA ¥ XINMHYECKHIT COCTAB MpHMEHACMBLX

np usit craneii B Ta6a. 1.3 4 1.4,

A KOHCTDYK

- 2 JIETKHE CNAARBI 0J11 METAJJIMUYECKHX
KOHCTRP YKL HA

113 nerkux cngasob nanbofee pachpoCTpaHeHul amosHHuesHe. T10 cpaBnenno co
CTanbio SNIOMRRHEREE CIABE 0614210T CASLYIOIHAMI TONMAHTEIBHENH cBoficTRavIL
1) NprOaH3KTENBII0 B TPi pasa MEeHBIINE, YeM y cTans YASARILH Bec; 2) BHCOKas Koppo-
apoHHaf CTOHKOCTh, He Tpebyroman 8 ©oOWUHHX YCIORNAX NOKPACKH KOHCTPYKLKA;
3) yaaptiasi BA3KOCTb AMOMUUKEDHX CIVIABOB HE CUMKEETCS DM TOHIDKEHHH Tewie-
paryphl, UTO YDEAMUNBAEF HAlCKHOCTh AMOMUHHEBRX KOHCIpyxuuil npn pabore
B YLUOBHAX MH3KHX TEMDEpATYD; 4) Xopollaf NA3CTHYNOCTE I OBpPaGaTHIBAEMOCTL,
RoSBOASIOWAS NOTYy4aTh NPCCCOBANMEM TONepeylbie ccyeHns nNpoduiell npaxrtugeckn
niotoR GopMul.

K ueJIOCTaTKaM 3THX CIAABCE CRelycT OTHecTH: 1) OTHOCKTETLHO GAABLIYI0 CTOMNOCTD
OCHOBHOTO MeTalfla H ¢BapkH, Tpelyloweil NpHMCHeHRS HHEPTHBIX ra308; 2) NoyTy B TpH
pasa mepbLlle¢ SHAYCHHE MOLYJS NPOXOJBNOR YNPYToCTH, YTO BJIHSCT HA YBeNuNCHHE
ynpyrux gedopualiil H YMEHBLUACT KPHTHUECKHE UANDSMENHs MPH pacueTax ycroiqu-
BoCTH cTepysBed M Galox; 3} BO3MOKHOCTE MECTHOR KOPPO3UH NpH KONTAKTE CO CTATBIO,
970 TPeOYET CReNHANbHREX HIOJIHPYIIHK NOKPHTHH Il NIPOKNAKOK B MECTaX CoenKRel
PA3IKOPOJIKLIX MATEPHANOB; 4) NOUTH B ABa pasa GoMbiuee 3HaYCKHE KOMDULEHTA AuHeii-
ROTO PACWHPEHNS, FPHBOAALICE K GONBWEM TOMNCPATYPULM AeGOPMALKAM, NP CBApKE;
5} HuzKxe 3HaYeUUs NpeJea BLHOCAMBOCTH O_y OCHOBHOrO MeTanna (y craneii, npHBeleH-

o_
HelX B Tafa. 1.1, ornouenue 0—‘:\,-»0.35, 4 y anoMHHHCBEX CINABos, NPHEBCIEHHEIX B
&

mbn. 15, S20,14),

& h

e OcHoHble MApKH AMONMHHHEBBIX CIUTABOB, PEKOMCHIYEMBX IS KPAHOBHIX METadJik-
iml_lx KCHCTPYRuMIt, NMpupefenst B tatn, 1.5,
s Ha}g}_}:}hzeue}'me A5 EPaHOBLIX KOHCTPYKURE aMIOMUIHEBHIX CILIABOB MBAKETCH OAHAM
cmamolgee spexTHBILIX nyTell cHIKEHUH BX peca. OTeMecTBEHILE AJIOMHHHEBBE
e Mexauunp'?pm-im COREPIUEHCTBYIOTCS I B JaNbHefilicy MOMHO OMHIATL NOBLILEHHA
S ;f:u_xm coofictn, B ceaan c© pesxum moapactanMen B Ganxaiilee Bpems
uag-r ijncma NIMIIHHEBLIX CIABOB NOCAENYET CHHMellle HX CTOHMOCTII.

O Lieay BPEMEHI! HMEETCH AOCTATOYHO GOJIBLICE KOJMUYCCTRO IIDHMEPOB Bhi-
B mxpanosux AMOMHIINEBBIX KOHCTpyKUnit [0.13].
Ha EOHuag c?Bl:x lli_gj)auax H3 A TOMHHHEBLIX CHUABOB H3rOTOBASIOTCA CTPEIH W SJOKH
Bhilley C‘rpenupnn- PUMEHEHHE ATIOMHHIA B STHX KpaHaxX NO3BUAsIET KT yBeqdIlynTh

PH LanHOM rpysOnOABEMHOCTH, WJM, HE HIVEHRS BbLIETA, YBEJHUNTD
BEC Kpaa Ko s cl‘:gllf. COXPaHAsl BEMIET H IPY2CIONBEMHOCTh, CYLUIECTBEHHD CHMIIITH
NpoTHBoBecs. YMeHbllleHMy BECZ CTPENbl, TAK H 33 CYeT YMEeHLLIEHMS Beca

MOCTO
Marpyayy Haﬂf;]lg ll:pauax NpHMEHeNHe aNICMHYIEBLIX CNJ3BOB NTOSEOANET YMEILUIITH
¥ KPakomory a Oﬁmpa;:?nble MYTH M QYHAAMENTE WAH, COXpaunsl JaBJjiende na Kojeca
NOBLicHy TPy son ‘I;JHMHHm:BoH KOHCTPYKLHH TO 3Ke, 470 # ¥ CTAALHOIO MOCTa, —
TeX caynany, Korn - Hocn: kpana. Ilocnepnee umeer ocofo BaxHOe 3Havelne B
noCragyyy, Kpan pore PH paciiupenhA NPOH3BOACIEE B CYINECTRYIOWEM SAAHUE HAKD
el Fpy30noabeM e K.
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1.12. Crexnfnnpie H3ZEAMA, XHMMMECKRE JIPOAYKTH H PesHHO-aCHECTORLIC

{no naHHEM 33BOXA

[TTO uw. Kuposa)

3Ry

—
HaumcHoranve,
mMapKa, Haanavy=nue Bin noctaekn Bec
rocT
Crekno M cTeknsHHBE W3AEAHA
Crerno noaupe- Ocrexfenve  ka-| Jlperwd wapabeli  1200— 25
BaHHoe, copT ), | GHHE 1400 sa, anwnoil 1o 2200 me| ecfcu’
TOCT 7132 -61+* Tonwnkofl 4, 5, 6 as
Cranuuut noas- Octexacnme  Ka-| JIHeTst no wepTewan, HO He 206
posaHamil, copT 1, {6 Meramaypraue- |Gosee SOOXS00 mw, Tomugm- acfcas,
FOCT 5727—57 * |ckwx KpaHOB h Kpa- | Holi 5w 6 aw
HOB, TNOCTABJHEMIAX
HAa 3KCROPT
XHMRYecKHe MPOAYKTH, pessua, achecT
Munopa, Hara Tennonaons- [InwTw, 2a8epayThe & naen- | 10—30
TY —¥ XI13838—52 IHH KabuH Ky [1K4, pasuepu mo uepre-| #zc/ud
HamM 3aKa3UHKE
[Menonnacrt Hna tennousons- Mnsro Tomuitnoii 30—60 am | 70— 100
»C-7-2, iy KaduH Keeims
MPTYVY 6-05-958 —65
Jexkopatusuntft Ilan ofnuuoekn Jluctwr wHpuneclt 600— 1,3—1,4
Gy MANHO-CAORCTRI T cTeRr KaGHnbr 600 Mw, pamwon 1000 2cjcad
niactex O, KPaHOBOIKATOro 3000 au, ToMmusHa 1-—5 mm
T'OCT 959061
TpyOxa TexHuve- Ina nporaagok Byxtaoc 10 xee, npaummof 0,11
Ckas PeSsHHOBas, |K DBepsM W paMam |He Mewee 2 n,  HapyKiki K2cim
THO 3, MArkas, KaGHH Juamerp 6, 10, 12 mm
I'OCT 5496—67
inyp pesunoswdfi Jlua owawtoBRH Tomuunua J2 aw, mHPHAZ 0.2
12x 18, Ipepeil 8 wa Kci M
HIP [0—36,
TY 1480—48
Peaupa TV — y x| lin okastoskn B 6yxrax —
233~54}a rp.dl CTeKON KabHH
(Tennocroiikasn) i
rp.I1 (mopozo-
crofikas) Fipodwte HT9 027
ANA CreKon Toa- Kecim

WHHOH 5 Mm

28

[ponomkenne Taba. 1.12

FlanmcHoBanie,
MADKB.

Ouie 10 aa.

\\_‘_____—__
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Pesuna 1B, Jlenws- | dne  warorornenusn | Jerasm HATOTOBASIOTCS 1,6
rpajickHii 3aBoj oydepor U BTYJSOK | $opMoBanreM. ConpoTaprenne |  ac/cm?
. naABUEBEX myQT | paspeBy 45 Kzc'Ma2, OTHOCH-
TY 233—-54p1 TeldbHOE  VITHHEHIle 2009,
TepMocTOiKOCTs MRHYC 30° C—
maoc 50°C
Hak7tankn Topmoa-| Jaa Topmosuux Mrykamy mauHOl 10 uep- 2,82
Hble¢  BadAbLOBEHHLIC KGJOAGK TeKANM SEKA3YHKA. o o
6k B—10, INpu Tomuuse 6 am
TY 3027—51 wKpHHa 90 M.
. [lpx Tonmmure 8 M
wupuna €0, 80, 490, 100,
140 mu.
MNpy tomoenre 10 mum
wupRHa 100 mm
/|
ne[lra TOpMO3Hasn Hunst toparoaneix Iruna no 3akazy 2,82
ae?&?aﬁg’léﬂlg B,] konoox B neHr Tomuuuz Ilupuua 2 acicmd
—69 B MM B MY
4 20—50
6 30B—120
8 40— 160
0 50—200
12 80—250
16 w20 100-230
—_—
1 Harorgeyrens —

1 ofbeHEERIe TPCANPUATHN Pe3HEnBst nsgennll «KpacHun TPEYTOABHHKR,
Tepea xa;“m‘ﬂﬂ HEMEHACICA R Npeacnax 130 sx yepes Kamawme D us s ot 130 fo 250 sa

H
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1.13. Jlako-kpacounvie MOKPWITHA A KpaHom
(no zauusi 3asota [1TO mw. Knpoea)

Hopua pacsong
NOKPBITHA/PacThn.
PETCHH B 2cfu?
REHECEHHH Og'lllin['n
TSI051 HA JTHCTORY,
MnKkpurie, Pactnoputens, Npume- Me'ran.w-tecxu’.!o
[OCT nau TV, FOCT nau HCItHe HOMCTPY KLY,
HAHVIENORAHHE, ll?':;"::’:lélc- Hokphlnaemme NCBEPXHACCTH HA Kna- MeXaHHIWL] 4
MapKa, LBCT d nax ANeKTpooliopy .-
MapKa gamle
T
PECTH-
JICHHEN KHETER
Hapysisie kb pocTyHme 82/12 &1/5
BHYTPEHHHE NOBEPXHOCTH
405653, NerangvcuX KonETpY-
FPYNTOBha, HaE - ARy Ou
@020, Y =
KPAacHO-KOpHY- ®anepnan ofwHBKa M 115417 907
Hesas nojet Katui
Mexanuamu 10014 756
1928 67, /
(e . .
COALBEHT Hapyxusle ¥ accrynnse 17026 | 130 (¢
. BHVTPEHNHE OOBEPXHOCTH )
bi65;63' NETANTHYECKHX  KOHCTpYK-
wMdJTh i v b 4 -
i i, Kaingu. Komyxn
M —115, cepan, e 356“
MONTAA, Kpac- > -
nan, caoHopas (:Dauepga:;; cbuwueka n 230,36 | 180;14
KOCTE nodw Kabu
Mexanuannl 200,31 | 135017
Hapymnee o 1octynhbe 5849 4643
BHVIPENHHE  TMOBEPXHOCTH
METANIHYECKHX KOHCTPYK-
urii. Mecta, noanescawine
9100 — 59, CBApKe BHaxJiecTKy. Ka-
FpYHTORKa, Gueer, Koy xu ar
$J1-03 —_—
Ganepuasi obuHBKE # 20713 64/4
3134—52 1 | noap xacnn
1928 —67,
yaiit-cny-
pHT+COMMB- Mexannsvm o011 8544
penT 1:1
Brvrpennne wemocryn-| ST 64/10 o074
SI109 —59 n HLI€ NOCSHe CBapKH NOBEpX-
5494 - 50, tocTH {Kopofuathe Ganxn
TPYHTOBKaZ, MOCTOB, Y4Y3CTKK Kopotya-
$J1-03+ 152 THIX CTpen ¥ Xo60ToB W
AMOMHIIHEROH np.) y xpawos, paGoraw-
nyzpe TTAK-2 MHX Ha OTKPLITOM BO3-
dyxe

IMponomxennne Tafa. 1.13
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— | Hopwe! pacxopa
NOKpPRIAASpacTiio-
pHTEAS B 2cfME
npu HaeceHnh
DAHCTO CIIDH HA
e Pactnopurens, Mpuve- [ nucroBbie Meran-
[‘IOKPHT“,[:Y TOCT naw HeHue AHRECKUE: KOH-
roGCT niH e TV, wanme- [lokphipaeMble nOBepRyOCT | ga kpa- | cTpyKuHH, Mexa-
lmnnennBﬂ:ﬂ- HOBAaHHE, nax ' | asmu ¥ anekrpo-
uapKa. U MapKa - oGopyaoRanue
pachul- | yyernio
JIERHU W
Hapysmnsie o Jocrynuee 153761 -_
BIYTOEHENE NOBEpXHuCTH
10144 —62, METAJARYCCKIX KOHCTPA K-
aManb, )'\B-IE:. 782755 uuii, Kadunu., Koxyxu ST
cepas, Kpachias, —0Jd,
KpeMoBan, Ko- P—4 danepuan obuuBka H 21085 —
phanesas, [OJbL KabH Ikl
HeATas
MexanHsmel 180/72 —
Buytpenunre Tpyinoan-
CTYNHbE NOCJE CBapKH Mo-
BepXHUCTH (TOpUCBLIe GaJf-
.Eg{]é__héé( [J KIi MOCTOB, panel FNOBO-
549450 nak POTHEIX ITNATQPOPM, PaMbl
170 npoapar. 1928—67, | neBerok, oronoeks ¥ worn| O n 498 —
bl _{315%, COTBBEHT | MOPTaNoB, SUINKK npoti-| 3Y
0
aMmeMuHIeBoll BOBECOB K Ap-)
nyspe [MAK-2
Mecra, NOAACHK AL HE
CB2pPKE BHEX.JIECTKY
6631 —65, 5630 -51, O n | 155442 | 120/30
Hﬁl?gb, Ne 646 Y
132, K
KpacHan Buyrpenrue TUBEPX-
HoCTHl PEAAVKTOPOS W NETa-
lTy — MXn Iruaues- | seit B peryxropax 3T | 150/23| —
31385 39, swann | nososn 4
»1-B5L5, Kkpacho-| + sy i
KOpHuneBan (coupr 30 : 70
5IT5'—-MXI] 1928 —67, Hapyvaknue noeepxnocta | 2T | 90713 | 67/3
S=3l, smans COJNLBCHT MEKTPUABHIATE R {nocne
& 97 P
= h Cepas MOKTaHa)
1 -
lll?277__52' - Hapysnele nopepxHocrr| 3Y 250
I{[[‘g"“eﬁkﬂ. CTAABHBIX M HYTYHHhIX
X -00-2, OTMROK
Pdcnokmpm_
Hepayg
\-\_--_-“-———
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NMpoponxenne 1a6n, 1,13

Hopva pacsogg
NOKPRTHA/PACTRG.
. PHTCNA B 2 N2
npn HENecenn
OAHOMD CIIDA ));
Moxpsithe, pa“g::"p““’""' TMpuse- | mncroese me-ra-:.
TOCT o TY TOCT uan HeHue JHYECKNC Koi-
HAHMEHOBAHHE, TY. nanme- TloxpitBaeMHe NOBEPXHOCTR | ya kpa- | erpywunm, mesq.
Mapka, LseT Hopaie, uex 1 | HH3ME B aeKTpO-
uMapha ofopyioBauie
e ———
s pAaChE-
nenney | KHETLIR
1027762, — Hapyanhe nopepxsoctn | 3T 250
Ak JeBKa CTAALHLIX M QYUYHHLIX ©OT-
XB-00-5, cepasn JHBOK
BO17—56, nak, Onu - 41 3
BT-99 av
801756 n 1928—67, ¥3ma naa 3gzemdenun| 3T - 414
5494 -50, nak, | €OMBBEHT | 3MeKTpuoBOpYAOBAHKA
bT-95415%;
Amovit HEeBol
nyzpu INAK-2
-

Mpracuanna b MeTanniqeckne KOHCTPYKUIN, MEXaHN3INE 1 KaOHHE Kpakor O na
B3LOAC-NIOTORMTENe FPYRIYITCH OAHK Paz, & NIUCAC MOHTAMXE HA MUCTE YCTaHOBKR BTOpPHYIND
TPYNTYROTCH YECTHYHO HIH NOAHOCTBE) OAH Pad H OKPAIKBAITCH SMANHMIL K JaKaMH GRHH-ana
pada.

2. Kpaun 3V nepei 0TNPABKOI 38KA39AKY TPYITYIOTCS OANK PA3 I OKPAIINRBAIITCA JBA pa 1,

3. Kpaum 3T nepen otlipankoll 3aKkasuilKy CpyKTYIOTCH [P PB32 Il OKPAIIHBZIOICH M-
TLIPE pAAA.

4. BHYTpCHHIte NOBEPNHOCTH PCAYKTOpOR M HaXOSAIHECH B HIX ACTAN PPYHTYHTCH oSN
Pad H MOKDHBJOTCH IMAJNBI0 EB2 DAAA MAH (23 rPVHATORKH NOKPHIBAIOTCS SME I Tpit pada

5. ITpH TPYHTOBKE H OKDACKE PEWETYATHIX MOTALMINECKMYX KOHCTPVELNN MetoRoh pacr-

AHAA HORMBI_ Paciofla YReAHNNBAOTC] NPUTHA JKASEHHWX B TAONHLC [AS NHCToALIKX KOoH-
cTpyKunii Ha SU—GUY,.

' O — Kpaln OTEYCCTBCHAGH NOCTEBRH: 3Y — KPadk, NOCTEEAACMLIC Ha SKCMGDT b CTpany

€ YMEPCHHLIM KJAHMATOM; 3T — Kpauhbl, NOCTABASEVEE HA SKCMOPT B CTPAHE C TPOMHHECKH A
KAMMATOM,

JIHTEPATYFA

I. Tanmuenno M. H. Xpynkoe paspywmenne CRapHLIX COeAHHEeHRR o KoneTpyknnh.
Mocksa — Knen, Mauirna, 1963,

2. Jleentnu B.C.w Boposnoa I, A TlpumeheHne aaioMakliesnix cnnanop B
KPEHOBBIX METAANOKOHCTPYRUNRX, M., nag-so sMawnuocTpoennes, 1964,

3. Mucanoe A . Conmenue Becg HDPSHODBX KOMCTHY KuHit, — «CTponvenctnc M
FOPOXHEC MAWNHN, 1967, " 3.

4 Meavevwrnor H.II.u 3enstpors B H. Bubop craneit pas crpontencnu®
METAASHYECKHN KoHCTPYRUNi. Hax. 2-e. M., CrpoitisgaTt, 1967,

. [Nenos K. B.uw Caphukeffi B I HeaxoTeMReDaTYpPHAZ XPyNKoOCTL cTadil P
peranefl mawun. M., ¥3g-Bo eMamvHocTpoeHHer, 1969

6. TeXHHYECKHE YCIOBHA NPOEKTHPOBEHHH KEJNEIHOROPOMKKREIX, ABTOROPOMHLEY ¥ [OpoayH X
wacTon w Tpy6 {CH 200--G2). M., Tpancwkengopnsfar, 1962,
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FIABA I
HATPY3KH

8. PEXXHMbI PABOTBI H PACUHETHBLIE CJIYYAH HATPY30K

Jlns KpaNoBLX MCXaHU3MOB C MALINHHEIM MPHBOZOM YCTAHOBICHH CReAyloumic pe-
wb pabore: nerkuii (J1), cpennuii (C), Tiuxeawii (T) H BEChMa THKCALIH (BT). Pemnw
a60Tkl KPAHA B G0N 1l eF0 METANIIIMECKUX KOHCTPY KUHF ONpEeSelificTCA PeriMeM pa(aqﬂm )

JeXdRH3MA TNaBloTo noseMa. Pewtinbl paborhl OTIENBHLIX MCXaHN3MOB B 32BHCHMOCTY
o1 THNA KPaHa onpeleastorced no Ta6a. 1. 14 |0.451. Aan KPZHOB, 1i¢ YKA3aKNEIX B 5TOI
rafante, a TAKKE B TeX CIYYARX, KOTAA NabaloleHud 3a PabOTAOLMMI KpanasH He mot-
TBepRAANT Y KA3JHHBIX B Hell pemunios paboThl (HANDHMEP, BCACACTEHE guTencHPEKALNY

1.14. Pexinm paboThl MEXANH3IMOB KPAHOB
(Tocroprexuansop CCCP)

Peauy paﬁt}]'bl MoesallHAMa
. NCpCoBIHEe- =
- e ELTH TCJ’I(‘H;KH g ;
z = {ranu) = z
2|3 = | = E
Kpare e | =8 = | & z 2 | =
= & - o r = =
n =] : * = = x
2 E 2| = 1=- & = 2 d =
5 ez | 3% |3 H c 5 ] g
= 2| == | = o = = El
S 5| 2E | & 2 a e | =4 3
=] o= =S = —_ =4
ElgEl FE |8 2 2 | 85 3
Mocropnie:
noAnecHLe c| —-| €| - Cl~-]1—=-1—-1—
KplKoBule Jerkero pe-| o1 | Ja | — | JI -1 -1 -1
1 Nara padoTn
Kpiogosnie cpeasero pe- | C | C C| — Cl—1—-1—-1-
#uMa paborn, B TOM
YyHcde © HCAO.AL308A-
MIEM ITICKTPOTAIN
KpwkoeLle  tAxeaoro| T C C — T - | -1 — —_
pexuma paboTh
rpeiigpepHuie BT|BT|(BT | — |BT | — | — | —{ —
marautHee, eroMunese| T | — | T - T|—-|=]-1| -
CO CBEMULIM MOTOp-
HblM Cpeiithepoy
MarauTHo-rpeiipeprme | BT | BT| BT BT |BY | — | — | — | —
C manasis BT| —|BT | — |BT |BT | — | — | —
Martyrype:
C xecTKoil Tpaeepcoil BT| —[BT| —~ |BT |~ — | — | —
¢ rukoi Tpascpcoii BT| —|BT | — |BT|— | — | — | —
marapTome wmxtoswMx | BT | — | BT [ — | BT | — | — | — | —
CKPanu&x IBOpOB, &
TEKXKE KUMpPosble
MY.IbJ0-MarHIT HER BT|BT|BT | — | BT | — cCl|l— 1| —
MnTeitnwe TI|C C C Tl— | =1]1—=1-

2 Ayke TN
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Mpoommenne Tatl 1,14

Pewnm pabors MexanyaMa
- TEpean e b T
- o IENH T(‘.'Il?)!}'lﬂ'l g- E
F L (Taamn) 2 = [
88 N H
Kpaset 2 1&a s 2 S = | %
ElzZ. ] 2 = 2 = | = =
[+ [ —— E :':‘: z m & E z
s | 35|55 (25| E| & 2 |gz) &
g gt &8sz g ¢ | £ 82| <=
8 | £%| == | 585 & 5 = EE
c 2= c=n | &8 E = > ERT) =
Ans paanepanus cant-| BT T | BT —_ BT | — _ — _
KOB
KOAOALeBLIE BT C|BT| — (BT |BT| T | —-|—
KOBOYHEIE T T T C T — ] - -1 -
3aKa 104 HHe Tlc|BT| | T | —=-|—=-]|-—-1=
3ABANOYHLIE T | C | BT C | BT | BT | — | BT | BT
Koznornie:
KPIOKOBLIE cic| €| —- cCl—| =1—-1-=
rpeddep Hule T| T T - T =
Teperpyxarent BT|BT| BT | — | A | —| —]|—| —
Baluchuue CTporTespHEe:
AR MoHTama cbopHux | JT | — | T — | 7 Jd | — 1y —
coopyxemii
ot noosema merknx| C | — | J1 — 1 J JT - J —
WTYYHEIX TPY30B
Mopransnse:
MOHTARKHEIE Jdl ¢y — (-1 cC | — C | —
LS
neperpysounse kpioko-| C | — | — [ — | JI cl|l—]¢C| -
Bhie
neperpysounme rpeu-| BT | BT| — | — | J1 T|—]1T]| —
. thepube
Kafennhsie;
MOHTZXKHLE T — 1 1 — J1 — — -— —
neperpysounme rped-| T | —) | — | A | —| — 1} — | —
(ephikie
neperpysounue xpwko-| C| —| € | — N - | — e
Bhie

1 Mexannavu nogeesa rpefidepe U MaradTa CYNTaTh FNEBHEIME NOLhEMawA.

T Mexaun3mMul NOTBEMS MYJbAu K 3aMuRands rpeflpepa cunrars BCIIOMOrSTEAERBYH

NoRBEMaMH.

2 Fipi HAJnqMIl Ha KpEHe ofHONl TCJEHWKH ClefyeT (YKOBOACTECBATRCH [AHTILIMI

TaaBHol TeRekKH,
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BUECTBEHHHx-npoueccoﬂ). HX MOXEC onpenenath no tata. !.15! Ha ocroBamuu

ﬂpogsmmnx noKas’aredaeii: . iy
CneRY pgHUNCHTa HCHOTL3OBZNUA HOMAHATBHON IPYSOMOIBEMHOCTH Kpaia
Lep
b, = 1.1
v QHOM, ( }

(e Qep — CPOHHEE 33 rofl 3nMaYENKC BEC2 NMOJIHMAGMOro rpyaa. BEMGUAA PeC Ipy3o-
aaxBaTHBX npucrocofaennil (Bec, nepedalowniica moanemMHbM KavataM); Qupy — HOMB-
paipHOE JHAUCHHE TOrD #e Beea;

gucna yacon paCoTel Kpana B rox f; .

OTHOCHTEMLHON NPOIGIKATEIBHOCTI BhITKUenNs Mexakinaua 2
(BH'!HCJUIETcﬂ 33 nepHon spexeHH fo [ 4)

t
ﬂB%:T 100, {1.2)
S
rae {— Bpevn paloTul mMexaHusMa B Tewewne Lakaa; T, = £+ {4 — noauoe BpeMn
hsia PAGOTE KpAHA, BINIOU4S BPEXMS Taya iy
ypena pruoueindl (AYCKOB} ueXaHniMa B Uac fig,.
Uycio yacoB paloTHl MCXAHHIMA B I'oj

B
ta=teigg- {1.3)

W3 pastoobpa3ndX coueTadnil Harpysok, ReliCTBYIOWIAR Ha KPaH, BOIMOKHO BLUe-
MUTE TPH OCHOBHBEX paCUCTHBIY CAy4aA.

1.15. XapakTepucTHia pexumop paloTH KPaHORRIX Mexanmnimos [0.18]

Henonr3oranue Kpana PaGoTa MexanH3ma
Pegum ‘
pEGOTH noc B - = -
Bvil;!;rgx . no;ogg ;or;nﬁ;eu 1B 8 Y lluc:;oq:;:én::::‘euuﬁ
a Pexoe Cpenrec {05} 15 Mcuee 60
{1000) Mamoc (0,25) 25
Pepkoe
INoanoe (=0,75) 40
C Cpeee IMoanoe 15 60—120
(2500) Cpenuee 25
Cpeanee
T TloaHoe 25—40 *
Uacroe TloqHoe 25—40 120240
(5000) Cpeanee 60
.-__'_‘——-—_
_____Bi___ Yacroe Toauce 60—80 240—480

Neprwi
Bt canygaf
:l;ﬂmpue BOIHKKA) )
0M Ropua

Tolkpanon
U!anu)_

() — sounnantEsle Harpy3kH paCovero COCTORMES,
0T TIpH palore B HOPMAALNLX YCIOPMEX axcnayartanyy (pabora ¢ rpy-
MTBHOFO Beca, MMABHBIE NYCKHN B Xof M TODMOMEHHS, HODMEIBLHOE COCTORHYe
WX DyTefi, cpednee JaBfenHe BeTPa paCouero CocTogHuA (. m. 7 wacTosied

——

1T
ata, 1.15
» ML 115 peckombie OTMIMYIETCS of an it :
. N 0 ananornunoit, pekomengvemol [otropTexHajzopos.
Hamg 3o cq:_:“;]?gbpblx Haxansvoe [TB geararensn soxet OlTe 3HauNTCALHG MeHbile [1B Mexa-
% 0Tk MeXS8HRAaMa No HHEDUHI NDPH SBIKAKNSHHOM JBHTATCAR.
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TTo 9THM Harpyaxan IPOM3BOAHTCH PAcyeT Ha BHHOCAHBOCTB {YCTANOCTE), NOJroBey.
HOCTh, M3noc K warpen. [IpH pacueTax Wa BHHOCAHBOCTE 1 H3HOC JABNEHHE BETPA MOiug
e YuHTHBAaTh.

Ipu nepeselnnX 3HZUEHNAX NArpyaok, B TOM wicle Beca [OJHHMAEMOTS rpyaa,
pacueT eAeTYCT BECTH HE MO MAKCUMATLION MX BeAHUKHE, a no ChefHeyy (IKBIBATCHTIIONY)
ananeusio (. 13, ra. 111). Kombhranua narpyzok uilpacres HaHGo/ce YacTo BCTPeyaty.
IWafcH — XapaxTcplas.

Bropo#t cavyah (ll) —maRcumanbibe Harpyskh palouero cocTosidug,
KOTo[Lie ROIHNAKAKT NpH pafioTe B anfiosce THKE THX YCAOBHAX IKCTLTYATAIHH € TIOS Hbly
(HOMMAANBULINM) FPY30M,

MaxcumanbHee (NpefensHbe) Harpyakn MOTYT BRIZLIBATBCS MAKCHMANLHBIMH Cra-
THYCCKHMM CONPOTHBACHHSIMH, PE3KHMH NYCKaMH H TOPMONEHKAMH, MaKCHVANBHOR CHnof
Berpa Paloucro COCTOSIHHS, TWIOXHM COCTOAHHCM NOLKPAHOBOTO NYTH, MAKCHMANbHLy
nakaonos. JOA nmaaByunx KW CyJoBHIX KpaloB YUHTHLIBACTCSl MAKCHMAJALHHIA HKpen i,
CCJTH IPCIYCMaTPIBacTen pafiora B OTKPLITOM MOpe, KAYKA Ha BorHeHdu. Flo sTay narpy 3.
Kau MPONABCIHTES DACYCT NPOYHOCTH H YCTONMABOCTH KpaHa B NefloM H OTJenbHhX org
aTevMenTon, NMpuueM suifupaercs HanGolee oflachas KOMOHHAUMNA HArpy3ox B npeacaax
AefiCTBRTENBHO BO3MOXHOMO HX COYETAHHS HA OCNIOBE NPAKTHKH DACUSTOB M SKCTMYATAINY
KpaHoB. BeaHuyyina MakCHMAabHBX HATPYI0K OFpaHAYHBACTCA NpejeTbNbIMH 3HAUCHNS Y
npH GyKCOBZNMH XOZOBLIX KOJCE, NPOCKAILIHMBANNA MY(T DPEAENhHOTO MOMEHTE, CPaba-
THRAWNH 3AEeKTPHYeCKo#! 32upiTe, cpalaTHBamid pacropMaxHBaoWuX yerpoiicte (y
KOBOYHLIX KpaHoB), Cpeie KONTPOABHBIX [MATLUEB H T. 0.

Tperui cayuait (1) — parpyzru nepaGouerd CoCTORRUS, KOTOPHIE BO3IM-
KalT NPH OTCYTCTBHH FpY3& H Npu HATKYHH BeTpa nepalouero coctosuns (yparan),
a B HEKOTOPHIX VCJODHAX NPH HIMEHENHH TewnepaTypd Bo3flyXa, CHerofajle ¥ offencnc-
nwui. [lo 3THM harpyikas APoH3BOZHTCS POBeDRE HPOYHOCTH H YCTOHYMBOCTH Kpala
B 1eJoM 1 OTAENBHEIX ©ro 3cverToB. J1a4 NaaByynx. JOKOBHX K CYIOBLIX KPAHOB YUHThI-
BAeTCSl Takm# HArpy3Ka, Bbisbipaemad Kawkoi na sonaenuy. [lonoxenne cTpeaw. Nobo-
POTHOI MacTK 1 CPY3ORO0M TENEKKH NPRITAVAETCA Hanhofdee oNacHbiM, €CaH ue NPeIYCMoT-
PCHE CTIELOANLaee GAORHPOBOUHLE YCTpoliCTBa.

TexHonornyeckue uarpy3K#, cBA32HHLIC ¢ BHTOJIHEHHEM KPAHOM ICXHONOrHYeCKiy
onepaykii, B 3ABHCHMOCTH OT WX Xapakrcpd, BCNOATHOCTH TIOABAENNA M NpofCMKHTCTE-
HOCTH JIEWCTBHS1, OTHOCATCA K HACPY3KaM MepBoro H BToporo ciyuaesb.

Kpoae TpeX oCHOBILIX CHTYUEEE ar Py3KH, MOTYT HMETh MECTO Cyuau 0ColkIX Harpy-
20K. K HFM OTHOCATCSl TPANCIOPTHLIE HATPY3KH NPH NCPCBO3KE, MONTAKHER, CeifcyHyce-
KHC 1arpy3KH, feficTane 83pnBuoil BoJKsl, yRap B Oydepoi. [o 3THM Harpy3kaM Opou3so-
AMTCH MPOBEpKZ NPOYHOCFH H YCTORYHBOCTH KPaHa H €70 3/eMCHTOB.

CouetaHusl HArPY30K A BCCX PACUCTITRIX CAVYAED JUIs METATIHYECKHX KOHCTpY KN
JAOTCA B TPCTBCM DA3CSE HACTOSIUETO ToME, LA MEeXaHMIMOB — B LWeCTOM pasjene
BTOPOTC TOMA.

6. HATPY3KH BECOBLIE H TEXHOJIOIHYECKHE

[ pysonolneMHocTel0 KpaHa (13368aeTCs Bec MaxCHManbHOTO TOIIHMAEMoro rpyaa.
B KpaHax c6 cueHHLIMHA Tpy303aXBarHeiMd yeTpoiicTBamu (B ToM uhcile rpehdepasi I
MaTHHTAMHK) BEC MOCAGIHHX BRIWTAETCH B TPY30NOAEEVHOCT:, Bec KPloKoBoRt nogBccKe
e BYXOINT B IPY3ONoXbeMHOCTE Kpawa.

HoumunaieHas emkocrh rpeitdepa onpegensetcs cormacio MOCTy 857269 wkak
ofiben BOA B KOBIIE TPCA(Cpa NAXC NPHIMATMYECKAA INATIKA © ABYMH BepTHKENBHENA
H NBYMR HAKAOHHLIVH TOZ 35° x ropazonty cropoHavin. [1pn paboté ¢ rpyzams  pasnord
HACHIINOTO Beca KPaH HOTKeH cHabmaTeCl  cmeHAwvK  rpefifepani  pazguyiol
BMKOCTH .

[1pu paGote B BOje 11X B PA3KNX MATEpHaiax eMKOCTh rpefipepa Nomxua Goith QL
KEHE A1 KOMIICHCAUMH CHAB! Npucoca. B 3Tux cayvanx, ecan orCyTCTBYIOT cnenuanLIke
NANHEE, PCKOMEHIYETCA BEAHUHIY paCUETHOT Beca Ipeikjepa ¢ rpy3oM yCnosHo yseaniil-
Bath HA 26%.

TexHonorHueckne Harpy 1Ku yallle BCEro IMCHT MecTo Nph pafioTe MerTaliypriyeckus
kpanoB. Clofa OTHOCATC HArPY3KK NPH BLITATKHBAHHY CHHTKOB 03 MAMCHKUMIL U OTPHSE
KX OT MoANOWOB., WPH BEITACKKBAUNH JOMIATH H3-NOX NAKETOB JNCTOB win GoTRaHok, NP
HOCopavRBAHKI NOKORKK KalTOBaledeM, IPH YIapaX MoioTa, IIPH Pa3paBHABaRHY WHXTH
B NeYaX, OYHCTKe JUYMLL HArpesaTesbHLX KOAoNUB, NOATalKHBAHHE Baroietox No peab
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nyTaN. Boriy 3aTpYRHHTEABNOCTH, 3 HIIOT/I2 M IeBO3MOXKHEOCTH TOTHORC onpefiene-
coBbv 1Y HATPY3OK, MEXaHH3MEL CleflyeT chabikars NPeJoXPaHUTENbRBINI YCTPORCTBAMM,
-y Sﬂzlaaml.umm nepeRayvy YCHANIE H MOMEHTOB B TpeAciax Ga3oNacHLIX 3HAYEHH.
37eMeHTHl KPatoB, BOCTIDHHHMAIOUIMC YKA3aHHLIC HATPY3KH, DACCUMTHIBAIOTCH HA
Bce ¢ MAKCHMANBHLIX YCHAHI 1 MOMERTOB, NOMYCKACMBIX STHMH NPeI0XPAHKTENBHEMY
ﬂenc:;?‘il::'rna.\m. Harpy3ku, BO3HHKAIOULHE NPH cpabaTLiBaHUM NDENOXpavHTeAbHHX YCT-
'C‘ng cielyeT OTHOCHTL KO BTOPOMY CAYUar.
por Cuna JABJEHHS WYCMMENA CTPHENUEpPHOTO KD aHad NPH DHTAIKHBAHIH
caiTha BECOM Q== (!} + 20) m n3 wanokuuusl npueamaerca {0.24]

P =754+ 10Q me. .

(hbagTHYECKNT 3Ta C1J1& 3aBHCHT oT KﬂllECTBa“HOBE[)XHOCT]I H3NKHUIL K OT NOAroTOBKH
u% K padnuBKC. Cuaa P apasicres BHYTpeHEel I HE NepeiaeTCH Ha MOCT KpaHa.

Cnaa CTANKIBAUHS TAKeTa JHCTOB MIH BONBAHKY € JIOMATLl 2ATPVIOYHOT O
KpaH a DnpH et TOpH3IOHTAIEHOM UO.TI.U)KC]!HH paBHa CHNe TPeHUR CROABMEHAE MEHKILY
cTaTKUBAENEIN MATEDHAMON T Jsonatoit. [Ipy stom KosQOUIHEHT TPeHHA CROABKERMA
APHHINMECTCR P2BHEN 0,25,

Humen 8 BUIY TONYKH H Koneﬁamm, BOIHHKEKIINE BO BPEAA KOBKN, H BOIMOKHOCTE
anayMTeAbHBIX neperpylok Ko B oY H EI X KpaHos BCIECTBHE 3ANA3ILIBAHHA Cpa-
arnBalue PACTOPMAARHBAIOWELro YCTPOHCTRA, pacyer 3THX KPaHOR C.‘leﬂ}'?r HPOH3BOINTE:
ne UepBoOMY CAYY3l0 HAIPY30K — H3 BHHOCMTHBOCTL MO HOMHHAJILRGH IPY30N0ILEeMEOCTH
npx TAXEIOM PeHCHME paﬁoml: g BTOROMY CAYY3AK Harpy3ok — HA NpoyHOCTE IO IBGit-
HOll HOMHEAABHOI T'py30M0AbeMiocTH Ge3 ALNavHUecKEX KosQULHERTOB H KoaduiHeH-
108 ToAuKeB. ONpeienetne HArpy30K MOCTOB KOBOYHEIX Kpanos cm. [6 u 7].

prpasi

7. HATPY3KH OT BETPA, CHETA H IGJIOJNIEJA

Bufiop pacyerHulX Belduun HYanhenws Betpa nponrseofntcs no TOCTy 1451—65.
Pa3nvaloT MAKCHMATLHOR RaBAeHKE BeTpa pafiouero # Hepaouero cocTofHMIT Kpausa
PPy (I v 111 pacyeTasie cnyyam Harpysok), a Tax:Ke CPEAlee NaBneHHe BetTpa

pabouere coctonrusl P, AIs onpefenenHA MOLUIOCTH 3NEKTPOABMraTeiaedl MeXaHU3MOD,
nprHiMaenoe pasHuM P, — 0,6 P, .
Hannenne perpa P, Ha wpaH wiH €ro yacTe

Py=X (pﬁph‘}v (1.4)

e P, — yjensnoe IanfeHHe BETPA Ha HABETPCHHYIO TIOBEPXHOCTE B KAHHQH 30HE BHCOTH
F, - pacuernast naseTpennas naowafh (HeTTO) KOMCTPYKUNM W Tpy3a, onpejesiesasn
H3 Tabann npraowenna b 2 x TOCTy 1451—65.

Benwunny F, npulaumerdo MOKHO DNPUHEMATE

Fu=hkFs (1.5)

Tle F5 — naowagn SpyTTo NopeAnedt o CTOPORM BeTpa TPaHH  KOHCTPYKUMH, OTpaHu-
HeHHAR €€ KOKTYPOM; K, — KOMPYHIHCHT CNAOWHOCTH, NAXOAAUMICS B Opeledax 0,2—

0.6 n1s pewergarbix depu 12 npAMOYroNbibX Npotuned i 0,2—0.4 ana dgepu n3 Tpyb.

EHHIIMH.HI.\HI:IQ 3anauenilst OTHocaTcs K GeapackocHbiy depman. Jnn mexannsmos k, =

=0.8+1,8. Jina cnnowHux KOHCTPYRIHH, KaGHH H OpoTHBoBecos B, = 1.
Haeerpennan naowans rpysa nprunmacrest o GaKTHYECKHM AAHHBM, a npn oTeyT-

STEUK ux onpepensercs no Taén. 1.16. (TOCT 1451—65). Jlasneune werpa Ha rpys

Oyaer nepenasarees wa KOHCTPYKUMIO B MecTe ONOpPhi NOJBEMHOrO KaHara.

1.16. HapeTpennan naowage £, rpysa pecom @
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