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TOMAHBA, HASNKE arperaTiR H3 JerKHX cCcnAasdB H crafefi B TeXHOAOrHYSCKHM
npoOeccas YCTAHOBEH 3IAKAENOK HOBRIX THNOB. P&CEHDTPE.‘E[H METOAW H CpPelcTBa
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NPEAUCINOBHE

[1pn M3roTOBJAEHHH Y3J0B, Nagenedl, arperaTos caMo/leToOB H Bep-
TOJETOR N3 JerkHx CNIaBoB Hjienka 10 HACTOALero BpeMeHH ABJAA-
erca nanfonee paclpocTpaHeHHHM BHAOM HepasLeMHOr0 coelHHE-
HHS, TAK Kak ona obecneunBaer TpefyeMHe HANEXHOCTE H pecypc
paGots ~ arperatop naanepa. [lpouecc H3TOTOBIEHHS Kaenanoi
KOHCTPYKIHA BRAOYaeT B cebf omepanmin cOOPKH H KJENKH, T. €.
YCTAHOBKH Jertajeii B cOOpouHoe nOpuCOOCOGMEHHE M COELMHEHMS
IaICTIKaMH. 3TH Opouecchl B KHHTe -0f03HAYA0TCA TEPMHHOM
scOopka-kaenkay. KoawdecTso 3axJenoK B caMmoJeTax H BEpToqe-
tax cpeanero meca jgocturaer 400000—800000 wr., a B THMENHX
i cpepxTAXeanx — o 1500 000—2 000 000 wr.

[Mpn TakoM KOJAHYECTBE 3AKNENOK TPYAOEMKOCTb CcOOpOUHO-Kae-
naaehux pabor cocraBaser 30—35% obuleii TPYAOEMKOCTH H3ro-
TOBJCHHS NJAaHepa camodaerta (Beproaera).

BricOKHe CKOPOCTH TOJeTa, HAJNHYHe TepPMETHYHHIX KIBNaHbIX
WEOR W paboTalolHy obMHBOK, HeoGXOMHMOCT TOYHOTO BHMOJIHE-
HHs oOBONOB BHelmHefl NMOBepXHOCTH ATPETATOB H BHICOHOTO KauyecT-
Ba HX OT/EJKH BH3HBAIOT TOBHILCHHHE TPEGOBRAHHA K 3aKJenou-
HEIM COEHHEHHAM H K TEXHOJOTHH COOPKH KJeNaHbIX KOHCTPYKIHA.

B xuure oTpaxeH COBPEMEHHHH YpOBeHL BRINOJAHEHHA NpoNec-
coB cOOPKH KJENAHHX H3JeMHH H JaHH PEKOMEHJalHH no AafbReii-
eMy COBEPIIEHCTROBAHHIO STHX MPOLECCOB.

Ionpo6uo pacemorpens Mertois cGopkH 1 Ga3upOBAHNH, BHIM
chopounsix npucnocoGnennii. Ha KoOHKpeTHHX npHMepax yKasaHkl
NpeMMyllecTsa M HeAOCTATKH PAa3THYHHX MeTOJOB 0Ga3HpOBaHHA,
NPHEEJEHE NPHMEPH TEeXHHKO-SKOHOMHYECKOro ODOCHOBAHHS ONTH-
MaldbHOTO MeTofa cOOPKH-KNenKH ANS pasiHYHbIX KOHCTPYKUHA W
arperatoB. Ocoboe BHHMAalHe YAeJeHO MeTonaM H CPeicTBaM Mexa-
HH3IAUMH W aABTOMATHIAWHH ONepauHfii CBepNieHHd, 3eHKOBAHHSR,
KAenkn Ha Gase o6OPYLOBaHHA C MporpaMMueEM ynpasaenxen. ITpn-
BefleHhl TeXHHYECKHE XapaKTepPHCTHKH KJjenajisHoro obopynoBaHHd
H mHcTpyMenTa. Paccmorpeda MeTONHKA TeXHHKO-3KOHOMHYSCKHX
pacueros Npu BeGOpe ONTHMAJBHOTO BuAa ob6OpYLOBAHHSA, HHCTPY-
MeHTa W mnpouecca chopku-kaenkn. C focTaTouHofi AeTasH3anHEd
paccMOTpeHsl cXeéMBl H Tpolecchl FepMeTH3AUHH KJenaHuHX IBOB,
TEXHOMOTHS KJAENKH H cOOPKH H3AeJHi M3 JerkHx CnnaBos W cTaned,
TEXHOJNOTHA KJISNKH CTEPIKHAMH, YCTAHOBKH OOJT-3aKNENOK, 3aKme-
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HOK npy ONHOCTOPOHHEM TOAXOMNE, BHIMONHEHHA KOMOHHHPOBAHHEIX
coeflHHeHH#, 3HAYATEJBHOE MECTO B KHWIE OTBEIEHO OMHCAHHI
METO[I0B H CPeACTB KOHTPOIA KAYecTBa KJASNAHHX IIBOB M arpe-
raTos.

B Kuure npuBelleHB XapaKTePHCTHKH KJAeNaJbHOro obGopynoBa-
HHA, HHCTPYMeHTa H cOOpo4YHOl OCHACTKH, HaHHBIE O HOCTHIKHMON
TOYHOCTH COOPKH, XapaKTEPHCTHKH FepMEeTHKOB, TeXHHYECKHe yCaIo-
BHA HA NPOEKTHPOBaHHe cOOPOYHEIX MpucnocoGaennli u Ha NpHEMKY
KJeNaHbiX MWBOB B COGPaHHBIX H3AeNHA. PaccMOTpeHH THNOBHE npH-
MEPEl TEXHOJOrHYECKHX NMpoUeccoB cOOPKH, CBEpJIeHH:, 3eHKOBAH NS,
KJICNKH, FrepMeTHIAINH,

Bripamaio rayGokyio Gaarogaproctb peuenszenty mnpod., a-py
Texi. Hayx M. H. l'op6yrosy u npod. A. JI. A6u6osy 3a LenHe 3a-
MeqaHHA, CIeNaHHEEe NPH TMOATOTOBKE KHHTH K H3TALHIO,

SameqaHus H TpPeNOXEHHS 10 CONEPKARHIO KHHTH CJAeLyer
Hanpasaath no anpecy: Mockea, B-T8, I-ii Bacmannmii mep., 3

L]
H31-80 «MawnnocTpoeHHes,

FTnaea 1

KOHCTPYKTMBHO-TEXHONOTMYECKME
M MPOYHOCTHBIE NOKA3ATENM
KNEMNAHBLIX COEAWHEHWA

1. KNENAHBLIE LWIBbl H METOAMKA MX PACHETA

o cowerannio coelRHAEMBX 3MeMeHTOB H XapakTepy mepedady
VCHJAHS ¢ OIHODO SJeMeHTa KOHCTDYKIIHH Ha npyrof pam}iqalg;
cReLyiOUlAe BHAH K/IeNMaHHX [IBOB: BHAXJAECTKY, BCTHK C OLH
Ha}{.'la,ﬂ.m}ﬁ, BCTHIK C ,I.'LBYH!F[ HAKJNAIKAMH H CTpHHT‘EpHHE.

B coennHeRun BHaxdectky (psc. 1.1,a) sJeMeHTH K%HchngnTg,_
JAHCTH HAH NpodHAH HaKNaAuBalOTCA OAHH HA opyrofi. B cam

a) )
. ——_‘,_l_lzl-
8 2)

Puc. 1.1, Baau Kaenadex coeganeHm:

¥ b
0 — BEAXAecTEY; O— BCTHK © ofRcl maxiagkofl;
BCTHE © I:l.ny‘u;u HAKNAOKAMMN; & — CTPHATCRHOS

H BepTOAETOCTPOEHHH TAKHE COGHHEHHS HCNOJAB3YIOTCA LA Y3/10B
KHpHaCH, JHHALL [‘EpMETW{ECKI‘I?{ HﬂﬁHH, IIPH KPEHJ’IEHHH 3JeMEHTOB
ofOPYAOBAHNSE H CHCTEM BHYTpH arperatos naanepa. [IpHMeHATh
TaAKHe COEHHEHHs Ha BHemHed, ofTexaeMOH BO3LYLIHLIM uurmmm.
NOBEPXHOCTH HEMenaTenbHO, TAK Kak NpH CKOPOCTAX MOJETa COBpE
MEHHHX CAMOJETOB 5T0 BH3WBAeT JONONHHTENBLHOe Jo0OROE conpo-
THBJIEHHE.

Beumax BCTHE ¢ ofHofi makaaakofi (em. puc. 1.1, 6) 3J1eMeHTH
KOHCTPYKIHE COBAHHFIOTCH Memny coboH NpH NOMOULH OfHOM HA-
KJAaAKH — JHCTA WaH npoduns. ITOT BHA cOeAHHEHHA Hanboaee WIH-
POKO pacnpocTPpaHeH B KOHCTPYKUHAX CaMOIETOB H BEPTDJIETD;.
Betuk ¢ oauofi Haknaakoll CKpPenJsioTcs OTAe/bHBE 3JEMEHTH 00-
IIHBKH ¢ KApKacOM, a TaKie CThlKH OOIHBKH, CTPHHIEPOB, MOACOB
JIDH}KEPOIIDB, MNaHroyToB H T. . OCDﬁE‘.HHD qacTo 3TH COedHHEeHHA
NPHMEHAIOTCA NPH KPenJeHHH JAHCTOB BHewHeR ofTeKaeMOH OOLIHB-
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KH K KapKacy B MeCTax CThKa, B COYETAHHH ¢ NOTaiHON Kaenkoil on
OTBe4aeT TPeGOBAHHSAM COBPEMEHHOM aspoAMHAMAKH,

Bethik ¢ aByms Haknaakamu (cM. puc. 1.1, 8) ckpenasior sae-
MEHTH KOHCTPYKLUHH, nepejaioline 600bIIHE YCHIHA, HanpuMep J0H-
JEPOHH, paMbl, DAAKH, Y3AB WACCH H T. 1.

Crpunreprsle coenunenns (eM. puc. 1.1, 2) NMPUHMEHAIOT B TEX Cay-
YaAx, Koria UﬁII.IHBK}' HaKJAaJALBaT HAa CTpPHHIEP, INAHTOYT HAH

HePBIOPY H BHOOJHANOT

Y ! riaBHEM o6pasoM notaii-
= o e HEIMHE 3akjgenxkamu. Knena-
| 3 "=
f_ i | HEIE¢ COBIHHCHHA BHAXJECT
4 | 2% KY M CTPHHFEDHOE COCTOHT
b | To| 4250 H3 OJHOro Wea, a coennHe-
a) 1 7 &) HHA BCTHIK ¢ ONHOM B aBY-
L + : MH HaKTaJKaMH — H3

¢ o..d 1 IBYX,
ﬁ,&ﬁr:- SHE e 3aknenku B mBax pac-
» t _?-Il- 1 " NiarapT B OOHH, OBA, TpH
ig ¥ Torr-ar | . Town) H Gosee psANOB, B MHOTO-
E} E,} {22 PAIHHX IMBAX pacnoaome-
HHE 3aKJeNnoK MOMET GHThb

Puec. 1.2. Pacmosnomense 3aKJenoKk B WBax PAOHEIM, IDAXMATHEM R

@ — ogHOpAfioe; & — pAOHOE; &-— WAaXMaTHOE], & — CMEHIaRHEM {th' 1'2],'
CMEmARNOS Pacuer coenmuesnii Ha

npoYyHocTh ofBYHO Beaer-
¢d noce ofuero pacuera H KOMNOHOBKH KOHCTPYKLHH yaJa, arpera-
Ta HIH MeXaHH3Ma, KOrjaa H3IBeCTHH MATEDHAAB COEIHHASMBIX 3Je-
MEHTOB KOHCTPYKIIHH, HX TOAIHHA H sHO mea. Ha ocuoBanmn stux
JMaHHBIX OMpeNeNdAlOT pasMepsl 3neMenToB wea. Kiaenamwe BH
NPHHATO PaCCYHTHIBATE MO Pa3pylIaiOUHM HarpyskaM. 3To no3so-
JARET HaleHHO YCTAHOBHTL 3amac MPpOYHOCTH H NpoBepHTE erQ He-
NHTAHHEM COeNMHEHHA [0 paspy-

e, 1.2z 1
Paspyuenne KIenadex 1BOB AL|:1 -L'd'
NPH CTATHYECKOM HAPDYVHEHHH Mo- 3 =1
HKeT TPOHSOATH OT paspymenus e g0
3AKJNEN0OK HAH  JHCTOB — netanel) 13
13 ]

KOHCTDYKLUHH. -1 | —C-wl—
OneMeHTH 3aKJenouHOTo coenm- ¢ 1 1€ [ ! "

- L) i

7

HEBHA paboTaloT HA cpe3, pa3pHB
H cuatHe. B cooreetcTBHM ¢ xa-
paKTepoM pafBoThl coegHHEHHR on-
PENeNAOT pa3pYINAIOMWIHE HArPY3KH
Ha cpes, pa3pLiB H CMATHE,

Ilpu paGore na cpes paspywenie mea mMomer NPOUIOATH OT cpe-
34 3aKnenok no cedenmo A—A (pue. 1.3), paspumey auncra no ceye-
HHI0 Z—Z uaw cpesy (BWKoay) amcta mo o (cw. pre. 1.2, a).

Puc. 1.3. Cxema wuarpymenns
npH pafoTe WEa Ha cpes

i

Paapyliaiomas craTHdeckas Harpyska mpu cpese mo 3aKienke

(GoaTy) 2 .
P,= in ."‘f%:mﬂrp, (1. 1)

rie i — 4HCJAO0 TyIoCKOCTel cpesa, CTepHHA JaKNeNKH,
1l — YHCJIO 3aKJeloK B MBe,
d — IHaMeTp JAKJENnKH,
o — MAOMANL CTEPHHA,
fﬁ—pacqembﬁﬂ npeiesn MPOYHOCTH MaTepHala 3aKIenKH Ha
cpes.
PacueTHoe paspyllaioulee HanpsmeHue Ha cpes Tp={CcLyT ompe-
¥ OMY B CrpaBOYHHKaxX AJfA CO-
fensierTcs N0 HATPSMEHHIO T, NPHBOAHMOMY p
OTBETCTBYIOIIHX MaTEPHAJIOB 3aKJENOK, H KOPPEKTHPYETCA Ha BeaH-
yury KosbdHuneaTos L B Lr. :
g;——xoaqaqmuuem. YYHUTHBAWMIANE BAHAHHE Ha T ﬂTHﬂI]]&HdHE
3/d (Toauyina TORKOTO JAHcTa O K AmAMETPY sakaenku d)
# cnocofa noTafiHol KAGNKH;
Ly — KOGupHIHERT, YYHTHBAOIINA BIHAHHE CHIB TPEHHA TO
KOHTAKTHBEIM NOBEPXHOCTAM JIHCTOB-AeTajel B 3aBHCHMOCTH
OT MeTo/la KJAeNnKH H YCHAHA 3aTAXKKH G0NTOB. 4
3uauenns Koshduurentos L u Ly mpuBeleHn B pasi. 3 I =
Paspywarouasst HArpy3ka npH cpese (BHKO/e) JAHCTA MO JTHH
AM @ !
Po=2hnee; (1.2)

B sToM BHpaKeHHH B COOTBETCTBHH c puc. 1.2, a:
&§; — TOJALIHHA TOHKOrO JIHCTA;
¢ — paccTOsiHNE OT Kpas JHCTa A0 UeHTPa OTBEPCTHA NOA 3a-

KJASTIKY;
15 — BPEMEHHOE CONpOTHBJEHHE Cpe3y MaTepHald JHCTa.
Harpysksn npH paspymleHR JHCTa 0[O CeYeHHIo Z—Z (cm.

puc. 1.3) onpegendiorca no opmyne
P,=y(Fa,— knf.), (1.3)

rie  y— Kos(@uUreHT, YIHTHBAKNINA BAHAHHE KOHUEHTPALHH Ha-
npsxenuii B JIHCTE B 30He OTBEPCTHA B 3aBHCHMOCTH OT
ynpouHeHHs MaTepHaja B 30HE OTBEDCTHA H XapakKrepa
nocanki Goata B oreeperue (y=0,8+-09);
F — nnomans ceueHHs TOHKOro Jgucra, pasuas Bo
B — mupuHa pacuyeTHOH MONOCH;
0z — BPEMEHHOe CONPOTHBJeHHE paspulBYy MaTepHana JHCTA

(merann);
k, — OTHOWEHHE YHCAA 3aKAENOK f; B NOCAefHEM (pacueTHOM)

pALy K ofuieMy UHCAY 3aK/JENOK n B IBe (k:=n./n); AnA
ofHopAAHOro mea k.=1;
T




fo — yMeHBWeRRE nnOmManH cevenns JHCTA TOAWHHOA &; nocae
YCTAHOBKH OAHOM 3aKjdenku (Gosata).

Benwununa fo sasHcHT ot DOPMEl 3aKTAAHOA TONOBKN 38KJIENKH
So=MW,d; (1.4)

% — KO3(pOHUHEHT, XapaKTepHIVIOMHI YMeHbluel e NAOMANH ce-
UEHHH JHCTa B Pesy/ibTaTe 3eHKOBaHHA OTBEPCTHA TOL no-
TaliHEE TOJOBKH 3aK/Jenok uan Goatos. [las coexnHenuii 3a-
KIENKaMH ¢ BLHICTYNAMUWHUMH TojloBKaMi =1, ¢ noTafinsMu
ronoskamu 3¥-120°A=1,2, a gag 3V-90° =15,

CxeMaTHYECKH MOMKHO NPelCcTABHTH, YTO paspylamias Harpya-

Ka P, Belpamaemas copmyaoli (1.1), HsMenseTcs B 3aBHCHMOCTH
OT YHCAA 3aKTenok npAMOJTHHEHHO

:i‘ 5 ; (upaman I Ha puc. 1.4),
iy T Paspymalomas  narpyska P
MW TEL Ko TaKiKe H3IMeHAeTCA NpPAMOJAHHERHO
'\\ ""-I I<" "'"""--...:__ B 3aBHCHMOCTH OT YHCAA 3aKJeloK
[ ‘Tn..‘:f P B mee. [losoxkenwe npamux 2 ua
T i Ni“_’g; puc. 1.4, xapakTepHsylOmHX H3Me-
i T E - HeHHe P, 3aBHCHT OT xapaxTepa
b T pasMelieHns 3aKJAeNnoK B IIBe, T. €.

#,,l = = OT Koshuumenta k,.

Toukn nepeceusenus npamux /
P 14, Hasomine. prapiitioima . B 2 onpenejsioT HaHBHTOLHefimee
HATPY3KH B SaBHCHMOCTH OT gneas  GHGIO0  SAKJENOK (ﬁD.TIT{JB:I Ny B
SAKIENOK B MBe npH  pacvetHoll  IIBE A WHPHHH pacueTHON nouo-
mupute nosock B=const cul B, npr KotopoM coenuHeHHe BhI-
AepAHBaeT HaHOOABWIYIO paspyiia-
I0IYI0 HATPY3KY. ITOT caydait XapakTepusyeT ycIoBHS paBHONpOY-
HOCTH COelHHEHHA, KOrla paspylualoulHe HATPY3KH TNpPH cpele 3a-
KIETIOK H pasphiBe JIHCTA PaBHH, T. e.

P,=P,. (1. 5)

Tloncranosxofi B BEpamenne (1.5) anavennii Py n P, ua thopmyn
(1.1) u (1.3) nocne pama npeoBpaszosaunil noTyuuM QopMmyay, on-
PEAEAIONYIO HAHBEIFOAHEHIER YHCA0 3aKNLN0K B IIBe:

Fa,
R=——T e (1.6)
Fetp + YR foag

[lpuunmMas cooTBeTCTBYIOMAE 3HAYEHHA Aaw ONHOPSAAHOTO [Ba
k:=1, nByxpsaauoro k,=0,5, Tpexpsaanoro ;=033 ¥ 1. A., mo dop-
Myne (1.6) onpenensior nauBbrogHefillee YHCAO 3AKAENOK B lBe.
LIBEl ¢ HanBHIroaHEAWAM YHCAOM 3aKJIENOK HA3LIBAIOT BREICOKOTIpOY-

nemu (BIILL)[6).
8

H]E!T' paJMEI.II.EHHﬁ JAKJEN0OK B IMBax 3aBHCHT OT HPI[MEHHEM?I‘Q
meroga pacgera, [Ipn ompelleneHHH n H3 topsmyast (1.1) mar § B

AHOPAAHOM MIBE
@ f = (1.7)

B MHOTOPSAHOM IUBE TpH PaBHOMEPHOM pacnpele]eHnn wicaa 3a-

EJenoK o pagaM
J R I (1.8)
F4

rae z —4HCAO PALOB B INAE. ! N
[Mpu onpefenennn n no gopmyae (1.6) B oaHOpAAHOM WBE WA
f1= f:'up_i'"l'.f[lq! ; {1.9}
¥hio
B MHOropsifHOM IuBe NpPH PaBHOMEDHOM pacmpeleleHHH HHCIA 33:
K/IeNOK N0 PAfAaM LIAr pasMellenHs 3aKJenok onpeaesior no ¢n;1;'
myae (1.8), mpr HepaBHOMEPHOM — OH 3aBHCHT OT XapakTepa Ee
MENleHHA 3aK/JeNcK B MBe H YHCAa PAINOB B ILUBE. '1".511':,2 HanpH pé
AAA TPEXpsAHOTO IIBA NPH NPHHATOM B pacyerte k=02 B myqjﬁ
paBHOMepHOro pacnpelleleHHs WHCAa 3aK/elloK B NepsoM H BTOP
pANax 4HCO 3aKAenok Oymer:
B pacueTHOM pAdy z (TpeTmii psan)

ﬂ-gzﬁszﬂuks; (1. 10}
B MepBOM H BTOPOM paAiax
nl=n3=”"—;&; (1. 11)

iiar pasMellenns 3aKJeNOK N0 padaM

B 3
ty=ty=—— (1.12)
iy A
h=t=— (1. 13)

[lar Mexny pafamu 3akaenok (cu. puc. 1.2)
foa—3y="Foq1—2) = 0,8¢,. (1. 14)

Coraacio TpeGOBaHHAM TEXHOJOTHH, T. €. BO3MOMHOCTH ycTLav
HOBKH PAAOM CTOAUIHX 3akjenok Ban GoaTos, wark f, f; 0 fo 1O
HEl OHTE He MEHEeEe TpeX NHaMeTpoB JAKJENOK. CHEJOBETE.‘IhHU, eCJIH
no gopmyaam (1.7) — (1.9), (1.12) — (1.14) Gyner {<<3d, to aan
TAKOTO IBa npHHEMAaWT {=23d.

Onpenesedue paspymalmMHEX HArpysok TmpH
pabote mBa Ha oTpHB. [Ipn paGore coelHHeHHS Ha OTpLIB
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(pacTaxenne) BOIMOMHE TPH BHAA paspywenns (puc. 1.5): paspus
JHCTa, KOJbLIEeBoll cpe3 saxaafiHoll HAH 3aMBKawomed roJoBKH 3a-
KJENKH; pa3phlB CTEPHHHA 3aAKJENKH.

B cayyae paspeiBa JAucTa paspywiaercss obuuno 0oaee TOHKHI
JHCT COENHHEHHA, PA3PYILa0asn HATPY3Ka

T Q,=0,5.5,d, {1.15)

g SIS 2 rie pn — koshdHuHenT, SaBHCAUIHHE OT
i AT d t opMEl TOJOBKH 3aKJENKH, 119
Z saknenok 3K m 3IIT px=17,

X G ans 3Y-90° u 3V-120° 0x=0,9.

| l'lpn KEOABIEBOM Cpede I'OJIOBEH 3akJern-
I
E%; il

{ KH Harpyska
: J

Q. =adhgt, (1. 16}

rie Mg — BHCOTA TOJOBKH 3aKJENKH Mo JH-
HHH cpe3a (cm. puc. 1.5).

Pue. 1.5, Cxema ma- B cayyae paspylieHHA IIBa OT paspLiBa
LFEE‘EEHHH H BOSMOM- CTEDHHA 3aKJAeNKH pa3pyllamllas Harpyas-
COyHaH  paspyme- : .

HHA JHCTA B 3aKienkd ik fadidn s ot l:]}o[.‘rh-ly.‘le
np# paboTe Ha OTPHIE: nd?
! — paspws  amera: 2 m Qc = T 1. ]?]
Y — EOALIEBLIE CPE3NW TO- 4
JOpoK; §— paspHe _‘,
CrepER rie os — Npejes TPOYHOCTH MaTepHana

3aKJIeNKH HA PacTAXEeHHE.
HanpaxeHune cMATHA ONpelejsior Nocae pacyeToR 1o pas-
pymamomuM Harpysgam P u Q. Tlpm takux pacuerax HeoGxoanmo,
qTofLl cebNINaN0CE YCA0BHE
P
e — (1
oM Cddyn ] (1.18)
Tie Ocy— AONYCKAEMOE HANpAMEHHe CMATHA 118 Haubonee caa-
fioro (N0 CMATHIO) 3JeMeHTa IuBa, T. €. JHCTA HANH 3a-
KAENKH.

B rtaba, 1.1 npuBefensl AONYCTHMEE pacueTHble BelHYHHBLI Ha-
NpAKeHHA CMATHA LJA HEeKOTOPHX MaTEPHANOB JHACTOR M 3aKJENOK.

Tabauya 1. I

JonycTamas BeARYNEA HANPAMERHA CMATHA [AR pass
Scton 5 saKaemex (D /d==0,0) pR BAS paAIHYRLIX  MATEPHANOB

Mapika maTepmasa

Hanpawesae ANETIN | RO
CMATHE

THTAN H16A-T BO5-T | 30XICA 218 BEs | AMu X1BHBT

Gy KIC/MME 120 70 ‘ a0 ‘ 130 ‘ B ‘ 45

10 ‘ 160
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B cOOTBETCTBHH C 3THMH LAHHLIMH TIPH pacuetax no gopmyne (1.18)
npHHHMAIT HaHMeHbluee HANpAMKEHHE CMATHE, COOTBETCTBYIOIIEE
caafoMy 3/MeMEHTY 1Ba — JHCTY HAH 3aKAEMKE.

2. MPOLLECC CHEOPKM-KNEMKM

CGopoYHo-Kaenaibible paboThl COCTOAT H3 HeCKOJIBKHX Omepa-
puii, B MpPOLECCe KOTOPBIX OTAenbHLIE AeTa/lH NOCPELCTBOM KJENKH
coeAMHSAIOTCA B Y3/bl H MaHe H, a 3aTeM STH Y3kl H TIaHEeaH — MEXK-
ay cobofi, ofpa3yn OTCEKH H arperathl. OCHOBHHIMH OnepaliiMi
TeXHOJNOTHYECKOro Mpoiecca B c60pouHO-KAENaNbHbX paboTax fB-
JAOTCA: ’

— ycTaHOBKa Aeraeil B c60pouHOE NONOMEHNE;

— ycTaHOBKa CPeACTB BPEMEHHOrO KpEMJeHus,

— pnepauMH TpOlEcca COeNHWHEHHA NETaleH 3aKJenkaMmu, T. a,
o6pasoBaHue OTBepCTHi NMOJ 3AK/ICNKH, THESI NOA FO/OBKH no-
TaliHHX 3aK/AENOK, BCTABKA 3aK/ienok H o6pa3oBaHHe 3aMBlka-
JOIIHX FOMOBOK 3aKAEN0K;

— CHATHE CPElCTB BPEMEHHOTO KpenJaeHHs,

— KOHTpOJIb KayecTBa N0 NepexofaM, onepalliiMm H ofmui —
coOpaHHOTO H3OeaHA.

Ycraxoeka getanei B cGopouHOe nonoxenxe
M EpeMeHHOe MX Kpennexue

MMocjen0BaTeNBHOCT: BENOMHEHHA COOPOYHEIX Onepaiui 3aBuCHT
OT KOHCTPYKIHH, rafapuToB H MECTKOCTH cofHpaeMBIX aeTaei.

CyllecTByeT HEeCKOJIbKO METOI0B COOPKH, NPH KOTOPLIX AR yCTd®
HOBKH ZeTanell B cOOpOYHOE MOJOMEHHe HCMOALIYIOT Pa3intiHble fa-
30BHIE MIOBEPXHOCTH COOHpPaeMHX AeTane.

CobHpaeMsle [eTann YCTAHABAHBAKT B COOPOUHOE MOJOMKEHHE
W 445 MJAOTHOrO npujeranus OOWIHBKH K S/eMeHTaM Kapkaca npH-
MAMAOT ee PyOHIBHHKAMH, ClelHaLHEIMH 3aXKHMaMH HAH IHYpa-
Mi. 3aTem OGMHBKY H 3JeMeHTH KapKaca BPeMeHHO 3aKpendsior,
He JONycKas WX B3aHMHOTO NEpeMemeHHs NpH BHNOAHEHHH onepa-
wuit knenkn (pue. 1.6).

Tpi cGopke-kAefiKe Hagenwi, HMEIOUWHX TOHKYI0 OOUIHBKY
(6=2 MM), OTBEpCTHs NOZ 3aKJENKH W OTBEPCTHA A YCTAHOBKH
CPEeNCTE BpeMeHHOro KpeneHns CBepJAAT B TAKOH noc/iefoBaTebHO-
CTH, TpH KoTOpoil MOMHD H3fexarts 0OpasoBaHHS «XJIONYHOB» —
BoanncTocTH obmusok. Ha puc. 1.7 usdpaMyu nNoKasaHO HECKOABKO
cnoco6oB, onpeelsiolinX NOPALOK CBEpJAEHHS, YCTAHOBKH dukcaro-
POB H 3aKJeNoK.

B KauecTBe CPelCTB BPEMEHHOrO KpeIJIeHHS NPHMEHAIOT duxca-
TOPHl NPYKHHHGE § BHHTOBHE, CTPYOILHHE, TEXHOJIOTHIECKHE GONTEL
HAH CTEBAT KOHTPOJALHEE 3aK/JeNKH B 3aBHCHMOCTH OT TOJNMHHK CO-
EIHHACMEIX NMAKETOR H JHAMeTpa JaKJACTOK.
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Pue. 1.6, ¥Ycranoeka cTprErepoB wa ofwuBxy no clopou-
HHM OTBEPCTHAM H 3JaKPENJeHHe HX (HRCcaTopaMy:

I — dmzcarop; 2 — cTaRonoft npm::;:a (#-3 5 P-4 —orcexn duoae-
hd AAME

e I o g
a8 (- e+ ) g [+] 'g g (=] [ T = T = - - - Y - I TR T - |
i1 ff f; ] ——
O - nfﬁ_.- cf?—- 013 Q e |4 [=] o +
el i o a1 4 a
o e S it | ; '
"33.—-- 2*'—5- n&: 2% a (-] ! o
=l L i - @ e | o e |
a ] (=] a =] & : & a
- o -] 1 o o o | @ o |
o -} a b.e |
* ¥ (-] o L] [+]
o ¥ o a L] ] a | = o I
o o o o ] o a | o |
o =} a o 2] (-] | a | o |
= | 1 L |
=] (] a o ] =] & -]
1 o o o [+] <] E -] el

o =3 =] o L - - T -
. *“\f“ .:.”/0” i \-é\i-u?——"l ;{_gh

o (=] L] o

n] [+ ] =] o o 6606 8300000

o i L i | R B 0 R

[+] (=] o

(=] D'f o G” nnaoq_nnlunao

9?‘2* o0 a‘g* ﬂ* 'ﬂf-“.'-.—'s"-iaz-—rn'g-I

o o a [+]

ﬂrﬁf/"ra gy 25§ - A T Sl Bl

nd B o B 7L 0B
[ &)

Pre. 1.7, TocaegoBaTelbHOCTE CBEPJeHHA, YCTAHOBKH
HHECATOPOR H EASNKH H3Ae Al C TOHKHMH OGIINBKAMH:

@ = KONUEBOR coocol; § — NenTpasuiuil crocob

Tonmupsa

B taGa. 1.2 npuBedeHbl Haubojiee WHPOKO NpHMEHAeMEe cpeln-
cTBa BPEMEHHOro KpemJeHHs. B nakerax, He TpeOVIOMHX npuuex;g:
rounoil pasbopkH (mns CHATHA 3ayCEHLEB rfuc:ie cnepnenua]érg i
pemaeTcs yCTAHOBKA KOHTPOJMBLHEIX 33KAENOK fes moc/enyonl

BHICBEpAHBaHHA.

TaSauya 1.2
Cpencrea BPEMEHHOTO KPENACHHRA

s Crpyaante Texncadraueckne
npymcauEEe GECT- | DM TOERS GueTpo- BrcTpoief- s
poaehcTRYIUAE AefCTRY WULHE CTRYIWHE
@I1L-1 @131

Jaknenkn o, | Mapamerp

InameTp

He Goaee 10 He Goaee 13 Or 5 ao 30 |He ?ﬂﬂnee Ot 10 ao 30

maKetTa S,

=
=

CpefcTBa BpeMeHHOrO KpelJeHHs YCTaHaBAHBAIOT HA KpHBOJN-
HefiHbiX noBepXHOCTAX Ma paccrosnun 250—300 MM, Ha MpAMOAH-
HeilHbEX — 450—500 mm.

OnepauuM Npouecca KNenxk

BH.]!L TEXHONOrHYECKOTD nponecca KAeNKEH H NocheloBaTeJbHOCTh
onepalnit B 3TOM Npolecce 3aBHCAT OT THNA 3aKNENOK, MeTola cBop-
KH, criocofia repMeTH3aluMy wea # T. 1. PaccMOTPHM STOT npolecc Ha
NpHMepe BHNOJHEHHA NOTAMHOrO HErepMEeTHYHOrO 1Ba NO caenyio-
muM onepaunam (puc. 1.8):

1 — o6pasoBanie OTBEPCTHS AHAMETPOM dp NMOA 3aKIENKy
(puc. 1.8, [). OtBepeTHe NOL 3aKJeNKy MOXKHO NOJYHHTE
CBEpJEHHEM H/H NPoGHBKON.
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Il — ynpounenne wmartepnada aetaiu B 30He OTBEPCTHA MO

3AKNENKY 00 Ay B U or d i
| PACKATKOH, NOPHHpPO =,
HAH APYIHM METOIOM; T

111 — oBpasoBasne rueana NOA rosoBKY notafiHofl 3akAenxi
noA pasMep h 3eHKOBAHHEM WAH IITAMNOOBKON JHCTOB: 1

IV — BcTaBKa 3akienkn B OTBEpCTHE; NoCHAe BeTaBKi c*rep:-p:éub
34KJNENKH NOMKEH BHICTYNaTh Ha pasMep [, M3 suictyna-

e 4acTi cTepxHA obpasyerc ¢
YETCHl 3aMblKa J0B-
wingreL o e i Kamwllasa roJ1os

Bym, % 4
i Z i
oz Wz BRI s
SRR I:;\\\\ﬁb’i EE
] A J-

Prc. 1.8. K npoueccy waenkn:

= .
kepx’i:‘:;n:;:::@u!t l_rr:axer, ‘._’—cnep.tn; 4= nopu; 4 — sepkonKa; 5 — saknenka: 6 —
Teneid; n’ﬂ—p:.rtul:s'n ;;;}:F\I‘:l;:“ﬁ:’::h;i '?:_"&"L’Tf [ABcoR: 9 CRCTEMS MixpORNETINS-
T T KA NHeEMAaTHYLCKOro Mogorxa: J2 — Top-

nepan dpeza i i

T

V — ofpa3oBanie 3aMuikaioniefl roJOBKH 3aKAeNKy pasmepoMm
h: npeccoBanuem (cm. puc. 1.8, V) uan }’,ZLE’I]]UM- {c\;:
prc. 1.8, V-A). Ipn obpazosanuyu 3aMuKaoled ronos-
KH MNpeccoBaHHEM BHauaje MAKeT CHHMaeTcd cuioii Q
a 3aTeM ycHineM P ocammuBaeTcd CTEpMEHb H ntﬁpaav:
eTcA 3aMBIKAOUas ronoska pasmepom he. Ipn gocTuxe-
HHH pa3sMepa hr cpalaTblBaeT cHCTEMa MHKPOBHIKIIO-
yateneii, W mnpeccoBaHue npexpamaercs. B CJT"r:IIHE
NPECCOBAHNA YAAPOM C NOMOLILI0 MHEBMATHYECKOrO KJe-
NalbLHOTO MOJOTHA BHCOTA 3aMLIKAKIIEN FoJOBKH h, on-
penenserca paGouHM-KILNANbIIHKOM N0 HHTYHILHH, BHIPa-
GoTaliHoll AANTeABHOR TPEHHPOBKOM; ; :

V] — cHATHE TMYTEM MexXaHHyecKof aﬁpatijomu HANHIIHETD Ma-
TepHana ANS NOAYHEHHH TpefyemMoil BeJHYHHE BHICTYNa-
unsi Ah (onmepamnms BHINOAHAETCS IR UIBOB, K KOTOPEIM
npeAbABAAETCH BHICOKaA CTENEHb TOMHOCTH) .

Kawpas #3 NepedHcnedHEx onepaiii npolecca KAenKH BEINOJ-
ufeTcA Ha cnelHalbHOM paGoueM MecTe — CTaHKe, NPECCE; NpH an-
TOMATHUECKOR K/enKe BCe Omepatii OCYUIECTBAAIOTCA HA  OLHOM
¢BEPAHALHO-KAENaabHOM aBTOMAaTe. "

[Mpu pasne/bHOM BHINOAHEHHH onepaiuii KayecTBo paboThLl B 3H4-
wyTeNbHON cTeneHH 3aBHCHT OT COCTOAHHA ofopyooBaHHA H KBaAH-
juxannu wenonuuTeaei. Ilpn TaKoM MeTolE paboTh mocae KamLoH
onepaliy KOHTPOIHPYIOT Kauecrno ce. ;

[Ipn aBTOMATHUECKO# KJefke BEINOJHEHAE OTAENBHBIX OmMEpalni
J MEpexo/l0B KOHTPOJHpYETCs NpH Hanajike — HACTPOHKE aBTOMATA.
HesaBUCHMO OT TOrO, KaK NPOH3BOMMTCH TPOLECC KJAENKH, Ha OT:
feJbHEX BiAax 0GOpYAOBaHMA HIH B KOM nJIeKce Ha OHOM aBTOMA-
TC, coeiHHeHHE HU]ET,’)DJ’J![D}'MT B 3aKOHHUEHHDM BHAE HA yane na"enu
AN arperate.

3. IOKASATENM, XAPAKTEPH3YIOLWME BNHAHME KNENHKH
HA NPOYHOCTE, MECTHOCTE M BLIHOCNMBOCTL ATPEFATOB

Crenens ~ COBEPUIEHCTBA TEXHOJOTHH BHINOJNHEHHSA coeAHHEHHR
MOMKHO OLEHHBATb HCMBITAHHEM OGPA3ILOB, IKCNEPHMERTANLHEIX KOH-
cTpyKumii (y3nos, nanenel uau ceKiuii) B TOTOBLIX H3JENHA B BHAE
arperaTos, cexiuil waH naneed.

HenuTanie Ha MecTKOCTh, NPOYHOCTE H BEHOCAHBOCTD o0pazuos
coeNHERHs], BHNOJIHEHHONO N0 BHOPaHHOMY TEXHONOIHYECKOMY NIPO-
ileccy, ABJAETCH NEpBOR npakTHYeCKOH NpoBepKOH €ro KauecTBa.
Onpejefienne NMPOYHOCTHHX XapaKTEPHCTHK COCLHHEHNR HA obpas-
Hax NO3BOAAET NPOBEPHTH NPABHALHOCTL TEOPETHUECKHX PACUETOR B
OTHOWEHHH BHGOPa KOHCTPYKIMH IUBA H TEXHONOTHH BHTOIHEHNHA
COEIHHEHHA.

Anann3 xapaKrepa paspylleHHs COEIHHEHHIl NPH HCNLTAHAH 00-
pasiloB NO3BOASET BHABUTL c1abkIfl 3AEMEHT UIBA. Henutanne oano-
ro THnopaaMepa 06pasia, BHNOJHEHHOTO 1o pasanyHOf TEXHONOTHH,
43T BOSMOMHOCTL ONpEfeNHTh, KAKOA TEXHOJOrHUECKHH mpouecc
ofecneunBaeT GOJAbUIYIO KECTKOCTh, NPOYHOCTE H BHHOCAHBOCTE.

Mamenaa pasMeps (KOHCTPYKTHBHBIE napaMeTpH) WBEa HAH NPO-
LeCCH ero BHIOAHeHHS, MOXHO YCTAHOBHTh BO3HCTBHE PasaHiHBIX
KOHCTPYKTHBHHX M TEXHOJOTHYECKHX QaKTOPOB Ha MECTKOCTb, Npot-
HOCTH H BHIHOCAHBOCTb coelnHeHHA. Taxkue HCNHTAHHA TNO3IBOASIOT
VCTaAHOBHTE, KAKHMH KOHETP‘_-"KTHBHHMH HAM TEXHONOTHUECKHMH MeE-
TOAAMH MOXHO NOBHCHTE 3TH MOKa3aTeaH.

HMcenenosanne coefnnennii na ofpasuax se tpeGyer OGoabmnx
MATEPHAABHWX 3aTpaT, MHOTO BpEMEHH HA HWIroTOBJEHHE oﬁpaauﬂn
H CTEHAOB HAM YCTaHOBOK, o6pasus B GOJLIWIHHCTBE CAYHAEB HCHL-
THBAKOT Ha YHHBEPCAABHHX HCMBITATENBHBIX MallHHAX.
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[To peayabraram mensiranus 06pasuoB MOMHO CYIHTb O WeCTKO-
CTH, NMPOYHOCTH H BHHOCAHBOCTH COEIHHEHHI npu pabore Ha cpes
HAH OTPHE B «YHCTOM» BHAE, 083 HCKAMEHHN XapaKTepa paspyiue-
HHA IUBA CAOMHOH CHCTEMON HArPYXeHHS, KAK 3T0 GhIBaeT npH He-
NLETAHHH Y3108 BAH cexunin. [Tpu stom moxuo PA3SrpaHHYHTL B Bl-
ABHThH BJAHAHHE KOHCTDYKTHBHRIX mapaMeTpoBs # TEXHWIOTHYECKHX
thaxTopoB Ha npouHOCTHHE XdPAaKTeDHCTHKH CoeIHHeHHH.

Ilpn BHeApennn B nNpoH3BOZCTBO HOBLIX TEXHOJIOMHYECKHX T1PO-
UECCOB BLINOJHEHHA COCAHHEHHI MX OTpaGaThiBalOT H ONpelensioT
NPOYHOCTL H pecypc BHauaje Ha ofpasinax.

[Tocne Beectoponnero necnenosauns u OTPaBOTKH TexHoJoruve-
CROro mpouecca BHINMOJHEHHS CoeAHHeHHS Ha obpasnax, T. e. ycra-
HOBJIEHHA DExHMOB 06paboTku, GopME H pasmMepoB HHCTpyMeHTa,
THNA 06OPYNOBaHHA, METOLOB H CPEJCTR KOHTPOJIA H HCNBITAHHA 06-
PasloB Ha NPOYHOCTL, HEOGXOAHMO H3TOTOBHTE IO ITOMY npoueccy
SKCNEPHMEHTAILHEIE Y3/, NAHEAH HAH CeKIHH. STH ¥3mHl (naHenau)
MOZBOJIAIOT ONpeaedHTE HECTHOCTD, NPOYHOCTE H BEIHOCAHBOCTE CO-
CAHHEHHS B YCAOBHAX CJAOKHONO HaNpAMKEHHOTO COCTOAHHA, Ganz-
KOro K yCnoBHAM paGoTH peaibHoi KOHCTPYRUHH. Ha craThueckne
H NMepeMelHLle HArpy3IKn IKCNepHMeHTaANLHBIE Yanu B ﬁl;]JlI:l.LTIIHCTEIC
CAy4aeB HCOHTHBAKT Ha CNEHAIbHEIX CTEHOAX, HHOTAA AJA 3TOH
UEIH HCTIONL3YIOT H YHHBEDPCAbHLE HCMEITATEALHBE MallHHLL

Beuay toro uro maroTosaeHue n OPraHu3alliA HCNBTAHHE 3KCne-
PHMEHTANLHBIX KOHCTPYKURMA Y3108 (nanenei) TpebyIoT MHOTO Bpe-
MEHH H CPelICTB, Takne paGoTl NPOBOAAT TOALKO MOCAE TIATENbHOH
HPOBEPKH TeXHOJOTHYECKHX MpOIEeccos Ha obpasnax.

Ins onpepenenns ontiMansHoro TEXHOMOrHYECKOrD Npolecca Ha
obpasnax uccaeayior TPH-HETBIpE BApHaHTAa mpouecca. Ilpu mcnpi-
TAHHH SKCTEPHMEHTAAbLHEX V3JI0B (maneneft) coemmmenus B Hux
AOMKHN OBHTh BRITIONHEHE ONTHMAJdbHEM TEXHOJOTHIECKHM TIpO-
ueccom. Muorna skcnepumenTaibible Y34 HITOTOBJAAIOT ABVMS
TEXHOJMOTHYECKHMH NPOLEcCaMH H OKOHYATEIRHO PEIIAKIT, KAKOH H3
HHX ABNACTCH ONTHMAJbHEIM,

Kouetpyxropu coMectho ¢ Texmonoramu BHOOJAHAKT paGoTh
fl0 NPHMEHEHHIO ONTHMANLHOTO TEXHOJAOMHYECKOro Npoliecca AAs HI-
FOTOBJEHHA KOHKPeTHON KOHCTPYKUHH, BKANYAIONIHE pacuer, Maro-
TOBJIEHHE H HCNLITAHHE IKCOEPHMEHTANBHHX V3A0B | peaneHBIX H3-
Aeanti. [IpouHOCTE H BHIHOCTHBOCT COCIHHEHHA, BLNOJHEHHOID TeM
HIH HHBIM TeXHOJOTHYECKHM TPOLECCOM, ONlpelesioTeH MpH HCOEITA-
HitH Ha Cpes H OTPHIB NPH NPHAOKEHHH CTATHYECKON, BHOpaUHOHHOM
H NOBTOPHO-CTATHYSCKON HArpy3OoK.

Mcnetanna cratuvueckod mna rPY3KOW mnposBolsaTcs
AAA Onpellefenns NedopMaluy, HECTKOCTH H HATPYIKH, paszpywam-
mwei coenunerne, [TedopMmanuio (B OTHOCHTe bHEX CIHHHIAX) MOMK-
HO ONpeNefifTh OBYMA MEeTONAMH: H3IMepssd AedOpPMHPOBAHHBIMN Yua-
CTOK 1WBa Ha Oaze Ry (puc. 1.9, a) uau cABHr JHCTOB OTHOCHTEABHO
Apyr apyra no pyckam:(puc. 1.9, 8, 2).
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[1pn M3MepeHHH ydacTKa mBa Jedopmaius B 0% or Gasm Ry
eoeB—R0 100%. (1. 19)
8 R

rae Ry — Ga3a uamepesus; T. €. HCXOLHOE PACCTOSHHE MEeXIy pucKa-
"~ Mu Ha oOpasile 10 HATPYKEHHA COELHHEHHS;
R — paccTosiie MeXAY PHCKAMH NPH HATPYKEHHH COelHHEHHA.

[lpu M3MepeHHH cABHra JHCTOB Aedopmauns (caeur) B % oT
Apamerpa sakaenku d

A=-1-100%, (1. 20)

rie Al — paccTosHHe MeAIy PHCKAMH NPH HAaTPYMEHHH COelHHEHHA.

d) 2)

Puc. 1.9. Puckn Ha ofpasunax oI8 HIMEpeHHS Te-
dhopMalHi B WBAX NPH HArPYHEHHH

O6pasen ycTaHaBAHBAKOT B HCNHTATEALHYD MallHHY, HATPYXKAOT
H HamepsioT no npubopy R wan Al

IMo peayaeTaTaMm HaMepeHHH ONPefefdlOT HATIPAMEHNE O U cuuz
BETCTBYIOULYI0 3TOMY HAMPAMEHHID OTHOCHTENbHYW AedopMalHio
(mnu e), satem crposT IHATpAMMY «HanpmKeHHe — dedopManuss»
(puc. 1.10), no koropoii

rae P — tekyilas narpy3ka npH HCNLITaHHH,
F: — nnomwane aucra no ocnaGreHHOMY cedeHHIo.

Hanpsukenne npu paspymennn coegnnenus
" Py (1. 21)

E pazp— .F 3

Maxcumaneno gomycTHMoe HanpsKeHHe * TPH SKCMYATAIHOH-
HOH Harpyake

(1.22)

2
:zsﬁ? Tz pas

R —
* Tpn xosdupuumente 3anaca npousocta 1,5,

Lk:BIHGTEYA
UEdi2. ey EGOIRTIT
0O MD8KAC = 2oRC7RLR™E KArThR
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Casur B wBe NpH HaNpsMeHHH Oy 0603HaNEH 4epes OTHOCHTe b- &
: 4 !
HEIH CIBHT aﬂa:T!a'lﬂﬂﬂ,ﬂ:}, T. €. OTHOWeHKe capura Al, B MM npu

HANPAKEHHH On K AHAMETPY 3aknenku d B mMm. Hanpsmenne npu
npejene nNpoNOPUHOHANLHOCTH Ony ONPeAeNseTcs Mo AHATpaMMe
puc. 1.10. Cnsur npu npefene NponopuHOHaALHOCTH 0603HAYaeTcH
Agy. HKecTKOCTE COBIHHEHHS TIPHHATO OUEHHBATL MO BeJHYHHE Vo-

JOBHOTO MOAY/AA XeCcTKOCTH npH

6y | SKCIYaTAUHOHHOH Harpyske
N E,="22 (1.23)
'aH
f HAH TpH TNpegeise MNponopiH-

Oy | ——/ P OHaNBHOCTH

g

-——— T ’ (1.5
iy 1 *[ af Ep=-—T". (1. 24)

Al

B dopmynax (1.23) u (1.24)
Aedopmaunn A’y 5 Ay BHpa-
MeHHl B BHIE OTHOCHTE/ILHBIX Be-

" Al
JAHYHH A = —. Paapymaiwmasn

|
|
I
|
|
L]
[

dy A% omd :Erﬂ?n;u

Ao COeJlHHEHHe HArpY3Ka OTpeieis-

Prc. 1.10. Muarpamsa knanpasenne—  ©TCHA NPH pacueTax mo dopmyae

AedopManums (1.1} wan (1.3). IHefictBaTeqn-

Haf NpoYHOCTh COEIHHEHHA, On-

Pelle/ieHHanA NPH SKCIEPHMEHTAaX, OTAHYAETCH OT pacueTHoli, Tak

KaK NpH BHNOJHEHHH COSHHEHHH BO3HMKAIOT IPOH3BOJCTBEHHHE

NOTPElIHOCTH, BeJHYHHA KOTOPHIX 3aBHCHT OT MaTepHada jeTajeli
H 3aKJeloK H TeXHOJOTHYeCKOro npolecca coelHHeHHS,

Bansiuue npoHsBOACTBEHHHX NOrPEIHOCTEll HA NPOYHOCTH CORMH-
HEHHA TPH CTATHYECKOM HATPYKEHHH OlUeHHBaeTCs Mo Ko3hdHiuH-
eHTY

nz_P;c, (1. 25)
rae Pae — cpelliee sHaueNHe HATPY3KH, Paapywalouleil coeAnHenne,
NpH HCNETAHHH NapTHH 06pAa3los;
P — paspymaromas coelliHeHue Harpyaka, onpefefeHnas no
dopmyae (1.1), (1.2) wan (1.3).

s kaenanux coennnennit n=0,95-1,05.

B kauectse ofobumalowero noxazarens NMPOYHOCTH COSdHHEHHS
OPHHAT KO3QpHIHENT NPOYHOCTH 1LIBA

P

aF ¥

B dopuyay (1.26) smecto P noncrasasior P,, P, uan Pu.. B 3a-
BHCHMOCTH OT TOrO, KaKoe 3Ha4YeHHe ¢ Onpefeasior.

(1.26)
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cTaTH

eTp!
EEH“—-&;U Eﬂﬂ UHEJI0B B MHHYTY,

AUHOHHBHMH H TOBTOPHBMH
pre n.HeTca}{Hu“MHn :.:El:?y 3u|c AMY NPOROAATCA B OCHOBHOM MpPH
: [yHOM LHKIE Harpymenus, BnGpaunoHHLE — C gacroTofl
a mosTopHo-cTaTHueckne — 10—20 B
Mmﬁ?ﬁazw.ﬂ.’ra?a&t TaKuX HCMBTAHHA CTPOAT KPHBHIE YCTANOCTH W

33px,']_|_[EHH-5I ofpa3iloB B KOOpAHHATAX Omax—N {pucéql.ﬂlta";éc}l.iifg:
D1y HCOEITAHNA NAI0T BO3MOKHOCTD ON pene.rimb npeﬁ ‘I{Dstl]q}HT.UIEI{-
crH coedHHEHHS O, WHCAO LHKAOB J0 paspylleHHA N,

6 CX A
LY
T—__ 'I |
kel
H | ! i S F"T
Sy | - 3
ET S
! 1 5 B
]E i H I 1 oW b
L=] i
""'{'.3‘ HI'X 'H.l' N
. f - e, A3pYUIRHEA
Puc. 1.11. Kpueue, ycranocts, no Puc. 1.12. Kpusue p 3
ct]:uL-;:ue:J.m.n- .’!g pesyALTATAM HCThi- NpH HCNETAHWH HOBTOPHEIMH H3

TeRHA o0pa3uos  COLJHHEHHA BH- Npy3KaMH

GpanHOHHBIMH HAPPYIKAMH

Thl BHIHOCAHBOCTH Pg H Pn. B KauecTse KPHTEPHA NPH CPaBHHTENBHOH
OlleHKe BEIHOCJAHBOCTH OCHOBHOTD MaTepHaaa H COeAHHEHHA TMPHHAT

KoahdHIHeHT BBIHOCIHBOCTH

_ Opex |:1r 2?]
?ﬂfp_—ﬁgn +
ToE O, ..— AMIAHTYAA Hanpsxkenus B cedennn F, oGpasua coenu-
neuna THna X (em. puc. 1.11);
Opx — AMNJAHTYAA Hanpamenns B ceuenun F o6pasua us ueno-
ro JHCTa.
Koshhuunent . npefctaBaser cofol oTHOWEHHE aMIVTHTYRE
cp
HANPAXEHHA B COeAHHEHHH K AMMANTYJE HANpAMEHHA B JHCTE NpH
OXHHAKOBOM [JAHHOM 3HAYeHHH Ocp. NS CPaBHHTEABHOH OUEHKH
BEIHOCAHBOCTH COEAMHEHHA M LeI0ro JHCTA NPH HCNBITAHHH NOBTOP-
HBIMH Harpyaxkamy W BuiOpaHHOM (OQHHAKOBOM [Jsl COEJHHEHHA H
JIMCTA) 3HAYEHHH YHCIA UHKJIOB A0 paspywenns N npHMeHSOT KO-
s(uprunent cTaTHueckoil BLIHOCAHBOCTH
{?FN= 9 e.x ; {1. 23}

FIE Opcx— aMNAHTYAA HaNpAXKEHHA B CEYEHHH F, ofipasua coelH-
HeHusa THNA ¥ (cM. puc. 1.12);
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On.n— @MIVIHTYAA HanpAmeHHd B cevenun F ofipasma us nenos
ro aucra (Ha puc. 1.12 nan npumep cpasuenus npu N=
=5000).

Ilns onpenenenns BHHOCJIHBOCTH CPaBHHBAEMHX COSNHHEHH npu
Pﬂﬁ{}T& B OJHHAKOBRIX YCAOBHAX, T. €. NpH OIJHHAKOBOM HanpAXMEeHHRE
B CEYEHHH JHCTA, TPOBOAAT HCNLITAHHA Ha OrpaHHYEHHYI) BLIHOCTH=
BOCTb. B 3TOM cayuae B kadwecTBe NoKasaTenn BLIHOCAHBOCTH TPHHH~
MaT YCAOBHHI KoS(PHUHEHT OrpaBWYeHHON BHHOCAHBOCTH npy
BHOPALIHOHHEIY
Nex

= —== (1. 29
e Ney l )
HJIH NOBTOPHO-CTATHYECKHX HATPY3Kax
Nex .
;H‘numx e 7 ¥ { 1. 3:}].
Nc.y

rae Nex, N'ox —4HCAO NHKAOB o paspyluenns obpasua coemnne-
HHA THOA X NPH HCOWTAWAH BUGDAUHOHHBIMH H
NOBTOPHBIMH HATPY3KaMH;
Ne.y, N'cy — TO e 117 06pasia coenunenns y.

CpaBuHBaeMble CORIHHEHHS B STOM Chy4yae HCNETHBAIOT Ha BHO-
PALNIO NPH OAHHAKOBLIX 3HAYEHHAX Omax, Omim, Ocp (CM. pHc. 1.11).
Ipn uenwitanun NOBTOPHBIMH HATrPY3KaAMH HanpAMeHHA B JHCTAX
CPaBHHBaeMbLIX COBAMHEHHH O'max, O'mm, 0'cp TAKHKE NONKHH ObiTb
pasuuMH (cM. pue. 1.12).

CTabGuapbHOCTh NOKasaTenefl NPOUYHOCTH coe -
HEHHSH QNpeleadanT pacueToM HJIH NpoBeleHHeM FKCTIEDHMEHTOB.

PECCMETPHBaH Pa3dHYHEIE TEXHOJMOrHYeCKHe nponecchl BeiNONHEe-
HHSl KAKOTO-THOO COeTHHEHNS, MOMKHO ONPENEAHTE HX BIAHAHHE HA Be-
JHYHHY H CTaDHIBHOCTE NPpOYHOCTH COBOHHEHHS.

Paspa6oTka TeXHONOMHYECKOro Npoluecca KaKoi-auto onepamiy |
BKAKOYAET aHAAH3 H OIEHRY Pa3JHUHLEIX €ro BAPHAHTOB. 3T0 Heol-
XOAuMO 177 BHGOpa nmpouecca, rapaHTHPYIOUIEro NOJYYeHHe CO8dH-
Henni TpeOyeMoii npousoctH. KadecTso Texmonornueckoro mpoiec-
Cda MOMHO OIEHHBATD PacHETHO-aHAJHTHYECKHM METOo0M HJAH mo pe-
3yNbTaTaM HCNBEITaHWA obpasnos. :

Ilpu pacuerHo-aHaJIHTHYECKOM METONE CTeNeHb BAHAHHSA TOrO HIH
HHOTO aKkTOpa Ha MPOYHOCTbL CORAMHEHHS YCTAHABAMBAeTCH Mpel-
BADHTEJNLHO pacueTHHIM nyTeMm ¢ Oonewodl Toudoetbio. 3ajaya k-
CNePHMEHTOB IPH 3TOM COCTOHT B NPOBepKe pacyeTHHx zanuux. Ho
B HacToAllee BpeMA obnacts NMpPHMEHEHH A pacHeTHO-AHAAHTHUYECKOr O
METOIA BecbMa OTpPaHHUEHA H3-3a HENOCTATKA CBeIeHAN O 3aKoHax
BAHAHHA TEXHOJIOTHYECKHX PaKTOPOB HA NPOYHOCTL COENHHEHHIL.

INpyn H3bicKauuu W OUeHKe NpoOLECCOB NpoH3BOICTBa GoJee mH-
POKOE TpHMEHEHHE MONYYHA 3KCMePHMEHTAaNBHBIH METol, KOTopif
NpelycMaTpHBaeT H3roToBAeHHe OOPA3IOB ¢ NOMONLLI0 HCCJAeLYEMO-
I'd TEXHOJOTHYECKOro Mponecca W HCNLITAHHE HX HAa NPOYHOCTh.
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HenuiTaing ¢ METOIHYECKOfl TOUKH 3peHHd MOMHO pasienuTb Ha
S B}!i?jllHTaHHE Gonbmoro koanyectea o6pasuos (20—300 wr.)

_-_T geHHe To ero pEJ}'ﬂhTETHM KPHBRIX NMpaETHYMECKOro H Teope-
e pm acnpelefenufl OTKJIOHEHHH HCCAEAyeMOro MnoKasaTens
i TH ]? aapyumawpulei HarpyskH, HalpAMeHHs cpesa, nedopma-
E.Eﬂq:ﬂi JI.'.IE aHaAH3 NOJYHMeHHEIX AAHHEIX HAa OCHOBAHHH TEOPHH
EPUﬂTﬁ?:Zﬁr%HHE ne6oJabLIIOro KosingectBa obpasuoe (3—20 wr.)
W or.;emﬂeuue no €ro pesy/bTaTaM CPELHEro 3HAUEHHA H NOAA pac-
celBaHHdA HEC.‘IE‘,EI.,}’IEMUFU NnoKalaTens H]JD‘IHDL'EH. G A

CDBE'[}IHEH}EU OYeBHIHO, 4TO HI’.‘]’!HTEH#E DJI]:TJ.IDE‘D k e
o6pa3iloB NO3BOIAET noJdyduTe Gojee LOCTOBEPHHE AaHHEIE,
ﬁoﬂalélgll;:t Bonpock TEOPHH BEepOATHOCTEN 1 ﬂpl!lHllt[FFH ee npumeng:
pust npi 06pabOTKe ONBITHHX AAHHBIX noApobHO OCBelleHLl B JHT
paTlE]I;zEr_;ne.%uue OTKJOHEHHT HCCAEMYEMOro noKasareas I'IipU'-lHDCT]!
H BHHOCJHBOCTH B COOTBETCTBHM C TeOpHEei BEPOATHOCTEH COCTaBAA
10T *+3¢ (0 — cpelHee KBaJpPATHYHOE OTKJIOHEHHE nu{xasa-rena]. |

Ilpn uccaeloBaHHH HeGOJNBIIOTO KOJAHYECTBA obpasloB cyMmMap-
HOe OTKJAOHeHHe nokasatens ofo3navaercd uepes R:

R=m+n, (1.31)
rjie m — oTKJIOHEeHHe MOKa3aTeNs B CTOPOHY YBeJHYEeHHA NMPOYHOCTH
B %
n—-::rm.n'oueuue noKasaTens B CTOPOHY YMeHblIeHHA Npo4HO-
ctH B %
i TR (1. 32)
Gep
PR t-:p'_t-mln 5 L133]|
Lep

rie Emax ¥ Lmm— HauGoAbmufA H HaHMeHBIUHA NOKa3aTeNnH Npo4HO-
CTH, IIDJ'J}"-ICHHHE npH HCMBITAHHH,
Lep — CpelHeB3BellleHHOe 3HAUeHHE NOKa3aTend npoiHo-

CTH, TIOJAYUSHHOE NPH HCIEITaHH.
Bennuuna Lop onpegeaserca no gopmyne

_mbi+nsla 4. ik
Cl+ecrt...+ ¢z

(1.34)

Cep

(¢ — xonuuecTBo HenmTaHu{l, NpH KOTOPHX GEIN NOJYYEHH 3HaYe-
HHA L)

o pesynbratam ucnwitanns GoOJbWIOro KoJudecTBa 00pasios
MOMHO ONpenenTh:
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— BeJHUHHY H XapaKTep pacopele]eHHs HCCAeiyeMoro nnxaaa-r

TEAA NPOYHOCTH,

— CpefHee 3HAYUEHHE NoKasaTedd,
= OTKJOHEHHE MOKA3aTEAA OT CPENHETND 3HAYCHHHA.

4. CPABHEHHME COEAMHEHMF, BHINONHEHHLIX PAZNHYHBIMH

TEXHONOIHMYECKHMMH METOLAMM

[lpoynocts npu CTaTHYECKHX H BHHOCJAHBOCTL NpH BHOPALHOH-S
HBIX H MOBTOPHWIX HArpy3Kax CPaBHHBAIOT MPH BHINOAHEHHH COENH-)
HeHHil pas/AHYHEIMH MeTONaMH (KJenka, cBapka, cKIeHBaHHe) HAHJ
coefHHeHHH OAHOrO BHIA, HO BHINOJMHEHHHIX Pa3NHYHBIMH TEXHOJO-

FHYECKHMH npoleccaMi.

JKCnepHMeHTAJbHEE HCCASNOBAHHA TPH CpaBHEHHH I:UE,II.HHEHHﬁ
NpOBOAAT HA oOpasuax. B 3aBHCHMOCTH OT Lenell HccAedoBaHHA Bhi- 4
GHpADT HCXOAHOE COENHHEHHE, C KOTOPHIM CPaBHHBAIOT NPOSKTHRY- |
emoe. Matepuan u TodlllMHA AHCTOB, BUO LWiBa, pasMepu H dopma
00pasiuos CcPpaBHHBASMBIX COSIHHEHH OAHHAKOBE, OHH DT.-'III‘IE]OTCH:

TONBKO METOLOM COCAHHEHHA.

CoeouHeHHs, BLINOJHeHHBe OXHHM MeTOLOM,
TEXHOMOrHYECKHMH MpolleccaMy, CPaBHHBAIOTCH HA OLHHX H TeX e
ofpasiax, T. . KOrla H3IMEHAETCA TONbKO TeXHOJOrHYECKHH npouece
(Kn1enka Ha mpecce, NHEBMOMOJOTKaMH H T. 1.). CoeluHeHud, BHNIOM-
HAeMEle PA3MHYHBIMH MeTOJaMM H TeXHOJOTHYECKHMH npoueccamu,$

MOM¥HO CPABHHBATL NPH CASAYIOMIHYX YCIOBHAX!

@=const — ko3(ppHUHEHTH NPOYHOCTH CPABHHBAEMBIX COELHHE=

HHit (APH CTaTHYECKON HAarpysKe) pasHwl;

= Pmax — KOPOHIUHEHTH NPOYHOCTH CPABHUBA€MBIX COeIHHE-S

HUH HMET MakcHMAaJbHble 3HAYEHHA;

OB Pa3iHYHbIX COSIHHEHE {H QAHHAKOBO;

[=const — wxputa HaxaecTkn [ (Haw m) ¥y CpaBHHBAEMBIX i:cb-

eaHHeHHH OIHHAKORA.

PECEHGTPHM HERKOTOPHIE TPHMEDLI CPABHEHHHA coenHHeHHHA, Bhl-

MOMTHEHHBX Pa3AHYHBRIMH METOIAMH.
CpaBHeHHe coefHHEeHHH

coeaHHEeHHI,

B Tata.
CPABHHTEALHEIX AaHHBIX KJIENAHHX
gp=const.

Hannbie, npuBefernte B Tabaulle, NOKasLlBAOT, 4T0 NPH = =0,65
NPOYHOCTh CBAPHEIX H KJAeNaHulX coefHHeHHi npH BHOpaHOHHON Ha-_

2

1.3 & KauecTee npHMEpa

H

npu

npuBelela XapaKTepHCTHRE

CBADHLIX COSAHHEHHH

npli'

HO pasnHYHbIMHES

n=const — KonMHYECTBO CHAOBEIX TOYEK Y CpaBHHBaeMHIX ofpa3-|

g=const. B stom cay-|
Yae y cpasHHBaeMHIX coeauHenuil Bua wea, KosdHUHEHT npouHO-Y
CTH 1lIBa MpPH CTaTHYeCKON Harpyske (monyck na ¢=£0,05,
TOJMIIHHEA B MATEpPHAA JAUCTOB, PasMepsl H «popma ofpasuos onuHa-§
koBwie. [TpH HCNWTAHHAX NPHMEHAIOT ONHH H Te Xe npHcnocoGaeHHAY
ANA Kpenjenns ofpasuos B Mamusax. B pesyabrate uenwiTaHmi o
pOpaGOTEH MaTepHANOB NOAYYAIT XapaKTepHCTHKY cpaﬂmmaewx

T.e. 5% 18

rﬂ.f;‘:uqﬂ I 5

—

¥raoene
cpamHENHE

Bill coeXNBECANE

ToxasaTean
MPOHHOCTH

Fuln

Fusn00

p=const

Sy BT

H

KAENKN L5

I o B oamM)

Kaemka  (3a-
3 um)l

Crapwa (TO4-

—const

g,5="ns
ﬂlic"?l‘ HQSEF

I

Knenka (00w4-
HEle JdKAEIRH)

Kaemka
(BIpHIBHEE  3aK-
AETIEH)

I=const
E—IHEI
Jnctat [ lﬁ T
5|—!Ig—-2 MM

TNpumevanue,

CraenBanme
(kaeit BP-2)

Taiixa
nofi N 3)

{nmpu-

PoankoBan
CHAPKA

Pra, Pes.ros — KOSDOHIREHTH NPOYHOCTH KAENAHHX R

CBAPHEX €OSHHCHHNA; Mop.s H Mpap.s — YHCAO B MBS u-ﬁHlll-lbtx H BAPHBHHX 33KJE-
NoK; | — 1aHHa HAaXJECTKH NpH cHAGHRAHHY, nafike POTHKOBOH CBAPKE.
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Tpy3Kke mpakTuuecki omumnakosa (gff, = 08; ¢x2—0,84), npous

HOCTL CBAPHOrO COSAHMHEHHH TPH NOBTOPHOM HATpY3Ke HHMKE NpoYHO-
CTH KAeNaHOTO COeqMHeHMs (@5 = 0,30; ¢ =058). UcnuTas
His Ha BUGPAUNIO H NOBTOPHBIE HATPY3KH NPOBOLHIHCH B STOM cay=
Yae NpH aCHMMETPHYHOM PACTSHEHHH. !

CpaBnHenne npu n=const nporogutes nas coelHHeHn, ¥
KOTOPHIX NPH PaBHLIX Pa3MEpax IIBA H OAHHAKOBOM KOJHYECTBE CH-
JAOBBIX TOYEK HAIMEHNeTCH BHI CHJAOBOH TOYKH, T. €. 3aKJEeNKH 3aMe=
HAIOT G0OATaMH, CBapHHe TOYKH — 3aKJenKaMH, 3aKJenkd oOwg-
HBIE — 3aKJENKAMH B3PLIBHEIME H T. 1. CpaBHHTeNbHOE HCNHTAHHE
TAKHX COGJHHEHHI TO3BOJACT NONYYHTHL MOJHVIO HX XapaKTepHCTH-
KY, @ 3Haf XapaKTePHCTHKY, MOXKHO PEIIHTH BONPOC O HeJecoobpass
HOCTH NPHMEHEHHS TOTO HAH HHOrO BHAA COSJAHHEHHA B NPOEKTHPY- |
€MOM H3IeHH.

B taba. 1.3 npuBenena xapakrepucruka COeHHEHHA, BHIMOMHA-
EMEIX OGBIMHBIMH H B3PHIBHLIMH 3aKJeNKaMH NpH n=const. Pesynb-
TaThl CPABHEHHA TAKHX COEAMHEHHH NOKA3LIBAIOT, YTO NPOYHOCTL NPH |
CTATHHECKHX W MOBTOPHHIX Harpyskax coelHHeHHH, BHIIOJHEeHHBIX
BIPHBHBIMH ZAKJENKAMH, HHEe NPOYHOCTH C{J'&ﬂHHEH]lfﬁ, BHITIOJTHeH-
HEIX OOBIYHEIMH 3aKAeNKaMM (gopa=0,4; Puapa=0,3). '

CGEJIHI!EHHE, BRIMOJHEHHOe B3PLIEHHIMH ZaKJenKaMH MpH HEKO-
TOPOM CHIKEHHH MACCH 11B3, HMeeT GOJbMYI0 TEXHOAOTHYECKYIO ce-
Gecroumocts (Cr=1,5) no cpaBuenmio c COEAHHEHHEM, BHIMOJHsE-
MbLIM OOHYHBIME 3akAenkamu (Taba. 1.4).

Tatauya §, 4

FeomMeTpHYecKHE pPa3Mepsl B TEXHHKO-IKOHOMWYECKHE NOKAIATEIH KAENAHBIX
COENHHEHHA NPH 1 =const

|
IMokasa Tean XapakrepucTHRa coexdmennlt B FCAGRINE
NPOSHOSTH CAHRHIAX
THR Co&XMEnIH TEXHAAOTH=
qWCAo cian-| mEpHea NECKAR
P Fus000 | sux rouex Mma Mmacca mna| CefECTOM-
n m MULTh
r‘r
Kaenanoe — sagaemsi 0.4 | 0,47 1 1 1 1
ofYHEe (et B93-T, aa-
kaenkn 18, 19 5 mum)
Kaenanoe — saknensn 0,3]0,35 1 1 0,95 1.5
BIPMEHLE (ancTw  B95-T,
3aknenkw JI18, {5 5 M)

[lpu I=const cpasunBaloTes coemnHeHHs, ¥ KOTOPHIX OOHH BHA
CBA3YIOWIEr) BelllecTBA 3aMeHAETCA APYrHM (CHACHBAHHE 3AMeHAIOT
naiikoi uaH posHKOBoil cBapKoll) HamM CBA3YIOILEE BeIlecTBO 3aMes

HHAIOT CHIOBLIMH TOYKaMH NPH COXPAHEHHH BEJHYHHBL HAXNECTKH (CM,
tada. 1.3).
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E TPEEOBAHMSA

:Eﬁ#ﬂﬂﬁcﬂtﬁnmux COEAMHEHWA

KoHCTPYKIHA KIENaHLX COEMHHEHHI B 3HAUHTEALHON CTeneHn
pAHAeT HA KauecTBO H3NENHH, TPYMOEMKOCTh H CTOHMOCTH HX H3TO-
ropnenns. Bo3MOKHOCTh NPHMEHEHHS ONTHMAJBHLIX TeXHOMOrHYE-
cKHX TIPOLLECCOB BHIMOMHEHHS K/eNnaHsX cOeHHeHHH B OCHOBHOM 3a-
BHCHT OT KOHCTPYKTHBHOINO COBEPUICHCTBA KJAeNaHHBX Y3JOB, arpera-
TOB M IOBOB.

Ilpn paspafoTKe KJIENAHEIX KOHCTPYKUHA HEOGXOAHMO YYHTH-
BaTh BO3MOMHOCTH NPOBEIEHHA TEXHOJOTHMECKHX MpOLECCOB, T. €.
rabapAThl 0GOPYNOBAHHA H OCHACTKH, YCIOBHS NOAXOAA B 30HY KJen-
KH, YCAOBHA NPHMEHEHHH MeXaHH3HPOBaHHOro 060PYAOBAHHA M Kie-
NaJbHBIX aBTOMATOB.

K KOHCTPY®HIHAM KJAGODAHHX WBOB H Haleani NpeleABRJACTCH PAA
TpeGopaniil, OCHOBHEIME H3 KOTOPHX ABAAIOTCH:

— pasmeps! H $opMa y3I0B H naHened NPH YIeHEHHH arperaTos;

— pacnoNokKeHHe 3JIEeMeHTOB HOpOAOTBHOTG W NoNepeyHoro Ha-
fiopa B y3Jax 0 naHeaax;

— Mar pacnoJoKeHHA H fHaMeTphl 3aKJIenokK;

— BO3MOXHOCTD NMOAXORA B 30HY YCTAHOBKH 32KIEN0K,

[Ipn npoexkTHpOBaHHH CaMOJeTa pPaUHOHAJLHOE YIeHeHHe &ro
KOHCTPYKUHH Ha CAMOCTOATeNbHEE cOOpoYHble eNHHHOL ABISETCH
OLHHM H3 OCHOBHEIX TpefoBauuil, ofecneunBalOMUX TEXHOIOTHIHOCTS
KOHCTPYKILHH,

PaunonansHoe uneHende KOHCTDYKUIHH CaMOJETa Ha OTAebHEE
¥3Jbl, maHely H OTCEKH MO3BOAAET 3HAYHTENLHO YIOPOCTHTh cOOpPKY
H CHH3HTH TPYIQeMEOCTE cOOpOYHO-KIeNansHHX pabor Oaarogaps
MEXAHH3AIHH H aBTOMATH3IAUHH TEXHOJOTHYECKHX ONepamui.

Ilpn unexennn arperaToB kJenaHoil KOHCTPYKUHH HeoGXOAHMO
YUHTHBaTE HenecoolpasiocTh YWISHEeHHs arperata Ha OTCEKH, NnaHenn
H Y3JIbl HCXOASl H3 BO3MOMHEIX TeXHOJOTHYECKHX NMPOLECCOB M YCJIO-
BHI mponssoncrea. Tak, HanpHMep, B KOHCTPYKIHH DPalmHORAJLHO
BHAEJNATE B OTJeJbHEE cOopoulble eqHHHLE:

— TepMeTHYecKHe KaO0HWHBI H OTCEKH 044 TOILUIHBA, H3rOTOBJIE-
HHE KOTOpLIX TpebyeT cnenHaAbHBIX YCAOBHI NPH repMeTH3alHH Kie-
NAHEIX INBOR;

~ Y34 W naHeAH, HITOTOBJAAEMEE H3 MapONpouYHEIX cTaded, TH-
TaHA, MAacTMace H 1. 4., npH cOOpKe H KJelke KOTOPHIX NpHMeHART-
Ca cnenudueckue BHAK o60OpyI0BaHEA.

PH ONpelenenny pasMepos H GOpME nanedefl W Y3J0B cleayer
YSHTHBATL rabapuTsl cylmecTsyomlero o6opy0BaHHS 118 CBEPAHAb-
HO-3EHKOBA/ILHEX H KaeNnaJbHHX paor.

AeNaHble MAHENH H Y3 MOTYT OBITh NIOCKHMH, OXHHAPHON HAN
ABOIHON kpusuanw. [1aHe/n MOTYT HMETh 3EMEHTH TOJIBKO fnpo-
A0abHOr0 HaGopa, TOMBKO NONEPeUHOro: HAH TPOLOALHOTO ¢ TIOTe-
PeuHEIM (puc. 1.13).

TOUKH 3peHHSl CHHMKEHHs TPYAOeMKOCTH KienaabHuiX pafor 3a
CHET yBenwuennn o6wema npeccopoil (asTomMaTuueckoil) wnenkH on-
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THMaJbHEM SBAAETCA HCNONAL3OBAHHE NaHefiefl ¢ MPOAOJbBHEIM M TIQ:
nepeunbiM HaGopom. Paccrofune Mexly 31eMeHTaAMH MOMepedHOrg

I B H NoMe
HaGopa NPHHHMAETCA KPATHBIM IUary pasMelleHHA 3aKjJenok Ng crpunrepa REBOZOAMMD HEPECTARRNTR UEET s o sl

sKkHBaTh Mpece, 4T eCTeCTBEHHO YATHHAET LUK cGopouHo-

crputrepaM kf, rae k —uenoe umcao. Hanwune Tagux mnaxened | nepenaJa : ;
0 . ] aabpHEX pafoT H YEeJHUHBAET HX TPYADEMKOCTh.
E?{‘;‘:;Pg::i‘; :;{ﬁ:::;:ﬂﬂﬂﬁ BEpPTO/IETA MO3BOALT AOBECTH "“3‘1:"1’ ““5 yanax 15 naHennx KAenaHol KOHCTPYKIHH Me/jaTeJbHO NpHMe-
' HATH MHHHMaJbHOE KOJHYECTBO THIOB LIBOB, pasMepoB Hiara pacmno-
b _Nllp!t 1. 35 A0REHHA IaKJenox f # IHAMETPOB 38KJENOK d. C..'[E.EL}"ET HMeThH B BH-
i \e Ty, 410 HAWMEHBLIYIO TPYAOEMKOCTL 1 MACCy HMEIOT IIBH BHAXJECT-
10 Egyx=0,7-0,8, ' ky Tama a (cM. pHc. 1.1). Bo scex cayuasx, rie no YcJIOBHAM

rie Nppec — KOAHYECTBO 3aK/JENOK, pack/ienbiBaeMuHX Ha npeccax APOYHOCTH M A3POJHHAMHKH JOMYCTHMO, HEOBXOLAMO NDHMEHATh
dBTOMATAX, [ LIBEL BHAXAECTRY.
{ B onnoM yaje HIH NaHean chelyer NPHMeHATh OXHH MOPALOK

Noz— oblee KOJHUECTBO 3aKAEN0K B KOHCTPYKILHH caMmeT pacrionokents 3aKJeMOK B Be, AHAMETD JakJenoK  pasMep wara.

B nanedsx H y3aax ¢ nepeMeHHOH TONUMHOH cKAeNHBaeMoro na-
KeTa, KOrla Mo YCJAOBHAM NPOYHOCTH NPHMEHRIOT 3aKIeNKH pasany-
HEIX AHAMETPOB H PasHBIX WAr0B HX PasMelleHHs, IHAMETPH 3aKne-
[OK # pasMepsl WAroB rpymHpyior 0o 30HaM. Ha puc. 1.13, a noxa-
safa nanens, B KOTOpoll MPHHATH TPH 30HH. B Kamaol soHe MPHAAT
oamn war ¢, T. e. ty, {2, {3 0 AHaMeTp 3aKeNoK dy, dy, da,

Takoe BHIOJHEHHe KOHCTPYKLHH NO3BOJHT NPHMEHHTE MeXaHH-
sipoBanHoe o6opynoBaHHe H aBTOMATH C HOPMaJdH30BAHHOA H CTaH-
AapTHON pcHACTKOI.

Ias ceobonioro 10ocTyma HHCTpYMeHTa B 30HY CBepJeHHA OTBep-
CTHA H KJenKH 14# NpOA0JdbHLIX H nomepe-dHbix 3JIeMEeHTOB TTHHE.'IE!“J
H Y310B NPUMEHAT NpodHAK OTKPHTOrO THOA. MunnmansHo gomyc-
THMOE DAacCTOAHHe OT cTeHKH Npoduias 10 OCH OTBEPCTHA MOA 3a-
KASNKY OnpeleddioT HCXOAS H3 pa3MepOB HHCTPYMEHTA H yenosHii
nogxoaa B 30HY KJIENKH.

[pn cBepienuu OTBePCTHA NOJ 3aKAeNKy, KOTAa IAHHA CBepaa
L. Goapuie BucoThl cTeHkn npodmuaa B, paccrosuue ot uenTpa OT-

Pre. 1,13, Paepojomenns SAeMEHTOR NOOEPEYHOrO H Npo- | BE s
; 1 . CTHA TON 38K7 C
oaBHOFD HABOpa B MAHEITX H Y2A8K : PCTHS MOJ 3aK/ENKH 10 CTEHKH Npouas
4 — nasens ¢ NAPAATEALHMM PAcHOTOMeNHeM CTpRErepom; 6 — na- o c.= 1,081 R, (1.-36)
HENR ¢ DOnEpeYHEM Hﬂﬁmﬂ'. # — OAReAs C© NMPOLGALHBM H nmome-

PEMHEIM HAGOPOM; £ — Y3ea THNA JCHMEPOHE (HepRIOPM) ©O  CXO- LE !
ARNIAMCA pACHOUONENHEM SAEMERTOR nNpoacdeHoro  wafopa; B— rae d AHAMETD 3aKJETKH,

mepERa nanenn; L — manea; f—cTpena nporufa naxemn R— pannyc 3axpyraeing Hpﬂq)ﬁﬂﬁ | pHC. 1.14, EI',}.

Kerna eucota crenkn npoduna B>L: uan B KOHCTDYKUHH HMeE-
eTCs cTenxa /, MUHMMa/nbHOe PACCTOAHHe OT LEHTPA OTBEPCTHH A0
CTeHKH (Han npoduan) nprHHMAOT

B nameasx # y3Jax TpOAO/AbHbE 3/eMEHTH — CTPHHTepH —
ryT pacnojiaraTthcs NapaiiensHo (CM. puc. 1.13, a) win B BHAe CXO
nsimerocs Beepa. Ilanens oxuHApHOH KPHBH3HEL C napaiaensHsl
pacnosioMenieM CTPHATEPOB coGHPAIOTCA B Gonee MPOCTHIX MPHCHE Ca,=Cs+ 3 MM; (1. 37)
cob6JcHEAX H ¢ TOMOIBI Godee mpocToro o6OpYLOBaHHA, 1eM Ta
e MaHenH Co CXONAUIHMHCS CTPHHTEPAMH, [LIf KOTOPHX HeolX0j -
MBl CBEPJIHILHO-3EHKOBANbHEE ABTOMATH H KieNajbHbie Mpeccht 8
aBTOMATH, 06OpYlOBAHHBIE MEXaHHAMAMH, ABTOMATHUECKH cMellal
MMM KJenabible FOJ0BKH MO Xoay npouecca kaenkd. Ha o6uan
CBEPRABLHO-3eHKOBAAbHEIX CTAHKAX H Mpeccax, He HMEHUIHX TaKR
ycTpoficTB, MNpH CBEp/AeHHH H KJENmKe nanelefl co CXOASHIHMHAC
CTPHHTEpAMH Kamablii pas nocie mpoxoia OAHOTO WBa Mo [AJIHE Fle Cyp— paceTosiide OT HeHTPa UHAHHApa 10 npodHad;
2% ' n— AHaMeTp LHAHHADA.

rie €a,, {w— pPasMep OT MOBEPXHOCTH A0 OCH Ape]H WJIH MOJOTKA.

5 Ilpn knenke Monotkom B TecHnix mecrtax (cm. puc. 1.14, 6) no-
SYTHM 4

c,=0,00,+3 Mm; (1. 38}

C=Cyu+3 MM,




Ha H3n0MeHHOro cJeiyer, uT0 TeXHOJOTHYHOCTB KOHCTPYKILHH
JoJjiKHa oTpalaTuBaThCA B NpOLecce NPOEKTHPOBAHHA arperaTom,
KOrfla MOMHO VYecTb TpeOOBaAHHA NMPOOeCcCOB KJAeNKH H OTPa3HTh HX
B YepTesax H3Leaun.
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Pac. 1.14. [Togxogn B soHy CREepIeHHA M KASNEH:

@ =—Aa8 caepaesps ovseperufl; O — man xnenkw ([ — cremka, 2—
ofmasxa, J— opojuns, ¥ — ceepao, § — gpeas, § — sakaenka, 7 —
UHAHHAD MONOTHA, § — MOJOTOK)

6, HOHCTPYKTHEHO-TEXHONOIMYECKHE XAPAKTEPMCTHHM
¥3NOB, NAHENEHA, OTCEKOB M ATPETATOR
HNEMNAHOH KOHCTPYHLIHM

Camoser (BepToJieT) COCTOMT H3 NJiaHepa, WACCH, ABHTaTejely
obopynopanua, npabopos H cHeTeM. KoOHCTpYKTHBHO miaHep, IBHrE-
Tend, oGOpyAOBaHHe H CHCTEMBl He ABJAAIOTCH MOHOMHTHHIMH, a €O
CTOSAT H3 PA3JHYHEIX arpPeraTor.

[loa arperatom xak B ofuleM MallHHOCTPOEHHH, TAK H B caMoJies
TOCTPOEHHH MOHHMAKT OTAedAbHbie JaKOHYEHHHe B HOHCTPYKTHBHOM
H TEXHOJNOTHYeCKOM OTHOWIEHHH YacTH caMoJeTa HIu YCTaHaBIHBAES
Mbi¢ HAa HeM IOTOBBIE arperatThl. |

r[th'IEHﬂTE.‘IBHD K IJaHepy <CaMojera K arperatam OTHOCATCH
KpBELIO, (losensx, cTabHAH3ATOD, PY/Ab BHICOTH, KHJb, INACCH H APS
ArperaThl MOTYT COCTOATH H3 OTCEKOB, OTCeKH — H3 maHejedi, y3a08
H detaned.

Ynenenne nnanepa, oGOPYNAOBAHHA H CHCTeM Ha arperatsl j Ha=
HeJH 3aBHCHT OT KOHCTPYKTHBHEX coolpamenuii u TpeGopanuil npos
H3BOIACTEA H 3KCILTYATallHH.

28

[lps MpOEKTHPOBAHHH paspabaTLiBaloT CXeMy HJEHEHHA CaMoe-
ta (BepTONETA) B LEJOM (puc. 1.15‘}1 COrIACHO KOTOPOIl cOCTaBASIOT
rexRHYeCKoe onHcanHe camMoseTa i arperaTos,

Ha ocHOBaHHH CXEMBl H/EHEHHHA pa3palaTHBAIOT TEXHOJOIHIO
c6OpOHO-KAeNa bHbIX paboT, TeXHHYECKHe YCJOBHS Ha NPHEMKY je-
rajeil, yaJoB, OTCEKOB OT LeX0B-H3TOTOBHTENeH no stanaMm cOOpKH,
a rtaxme cOOpoyHBIE npucnocobaennd. [lo TakuM cXemam onpefjens-
0T HOMEHKJIATYPY H KOJNHYeCTBO JKeCTKHX Jl_r_':cuTmeﬁ thopm u pas-
MEpOB srajoHHON 1 pafodell TeXHOJOTHYECKOH OCHACTKH.

Vainl, NaHeJH H OTCEKH CaMOJETa HAH BepTOJeTa MOKHO 00Be-
JHHATH B TPYINH N0 KOHCTPYKTHBHO-TEXHOJZOTHUECKHMM TpPHIHAKAM,
B cooTBETCTBHH C 3THM HHXe H PACCMaTPHBAIOTCA KOHCTPYKTHBHO-
TEXHOJOTHUECKHe XAPAKTEPHCTHKH TPYNNH Y3J0B, NaHededl H OT-
cexop. B xa®noit W3 3THX TPYNN OTAeNbHHE BHAL Y3710B, NaHeled
HJH OTCEKOB OTAHYalOTCA Gopmofi 06BONOB, XapaKTEPOM NaHEIHPO-
paid, PACNONONKeHHeM NOAKPENJAIOMAX SJAEMEHTOR H KiAeNaHbX
IBDB, CTeNeHbD repMEeTHIAIHH KeTaHbiX IBOB H T. 1.

Vangw KJAeNaHofl KOHCTPYKULHH VY3l0oM HasuBaercs
clopounas eTHHHIA, COCTOAILAS H3 HECKOABKHX COEJHHEHHBIX MeX-
ay coboit geraieil kapkaca. B ysnax xaenanoH KOHCTPYKIHH jera-
JH COEIHHAKTCA 3aknenxkaMu. Tak Kak MOBepPXHOCTH Yy3JoB He 006-
TEKalTCH BO3NVIIHLEIM MOTOKOM, TO LA COefHHeHHS Ierajteii mpH-
MEHSI0T 3AKJENKH ¢ BHCTYNAIIHMHE 3aKJaIHEIMH H 3aMBIKAOMIHME
COAOBKAMH.

YaJnu BHNOQJIHAKTCA B BHIE 3JeMeHTOB KOHCTPYKUHH, CEASAHHBIX
¢ ofpazoBanuem ofeomoe Hafeanfi (HepBIOPH, WNAHTOYTH, JOHMKe-
POHE) M 3JEMeHTOB, TOMHOCTE H3TOTOBJAEHHS KOTOPHX He BJAHAET HA
TOUHOCTh OOTEKaeMbBIX BOSAYIIHLIM NMOTOKOM NOBepXHOCTell (Mo,
nepefopkH, sJieMenTsl GHTOBOrO 0GOPYIOBAHHA).

K KOHCTPYKTHBHO-TEXHOJNOTHUECKHM NapaMeTpaM Ya3Jo0B OTHO-
CATCA caenywomine (puc. 1.16),

I. Koutyp — suemunfi o6Boa y3na Momer GuTh A1060H hopMe —
KDYLAHH, KOHHYecKHH, sanunTHueckuf u 1. 0. Popma H rabapuTH
BlieluHero ofBofla Vaja OKA3LBAIOT BAMAHHE HA pasMepsl pabounx

CTOJIOE H XapakTep NepeMellieHds padouyHX roJ0BOK NPH CBepJeHHH
H Klenke,

2. Hanuume npoemor, okon, BHpesos B yaaax Tpefyer yseauue-
HHE o6bema paGoT, TOMOAHNTENBHEX GA3HPYIOMMX H GHKCHPYIOUIHX
HEMENTOB B cOOPOYHBIX NpHCeNocOGIeHHAX.

3. IMoakpenaaomue s1eMeHTH OTHOCHTEABHO Hecyled MNAoCKo-
CTH pacnonaralor ¢ ofHofl m ¢ AByx cropod. [Isycroponuee pacno-
Aodenne nabopa Tpefyer B GOJBIMHCTBE CAYY4ER ABYCTOPOHHETO
NOAXona ¢ paGoydM HHCTPYMEHTOM B 30HY CBEpJEHHS H KJENKH, 4TO
NPHBONNT K YCAOMHEHHIO KOHCTPYKIHH TeXHOJOTHYeCKOfi OCHACTKH.

4 4. Pacnonomxenne Hafopa # KJenaHHX MEBoE OHEBAeT NOPOLOJL-
0€, monepeunoe, NpoLoJaLHO-NIONepedHoe, KPYTOBoe H NPOHIBOALHOE.
JABHCHMOCTH OT pacnoNoMeHHd KAeNaHLX WIBOB MPHMEHSIOT

29
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Puc.

qacTky 1 060pY/10BaHHe, NPH KOTOPLIX BOIMOXKHA nanGonbiias Me-
ngmaa gy W ABTOMATH3AUHA CBePIHILHO-KAENaNbHEIX OnepannH.

Kpyeaiil Kowuvecxud dnsunmuvecrid Mocualionsssnd
b D @
4 Sea npodmad

[
L

L pdwod cmaposs

2)

Mpodoasuoe Moadasssn - nanepeasoR Koyzolae Mpousfonsuae

d)

P e AN it

bey zepmemusayuy [ eepmemusagued

. IHI}

£ yaoame cmbwd ! bes ool cmpawa,
i KPORLTEANDM Kposwmedsod o
Komnescam
Pue, 1.16. KoucTpyKTHEHO-TEXNONOTHUECKHe NADAMETPH YyadoB waemadod
HOHCTPYKIIHH:

i — HONTYp muewmero ofsoga: 8= NpoEMi; 8 — PACHOAMKEHEE NOAKPENAAKINAY SA¢-

MENTOR OTROCHTRNRHO HecYULefl MAOCKOCTH; & — PACcOOAOMEHHe HAGOpA H KIenamuX

IORGE; d—repuwnaauuﬂ EJEAAHHE IIBOR; £-— HIAHUHE SACMeATAPHMEX YiN0R CTHIKE,
KpoHmMTEfAHOB B KOMOEHCATODOB

5. TepMernsauns kienanWx WIBOB B Y3NaX 3aBHCHT oT obmed
PepMeTH3aunn orcexa, arperara, B kotopuil BXomar vaam. [lpu
COOpKe yanoe ¢ repmeTHUHHIMH KJAeNAaHHMH IWIBAMH TPYIOEMKOCTD
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FHBIX TPH-
¢ MpHMeHeHHeM CJ0

em 00ODYIOBAHHH

cOOPOUHO-KANAAbHE X pabor 3HAYHTETLHO BO3pacTaeT Nno cpasg o {OpOroCTOSIE!

Ham 1w
nke aTcek HeoGXOLHMO £
i g i CBepJeHHH H KJe CTHA
HHIO €O COOPKOl HErepMeTHUHBIX KOHCTPYKIHA (HeobXo1nMu ome D cnocobaeHH . T:Em 5 sze NOJIOKEHHE, NPH KOTOPOM ”m’;:;:;.?pw;a_
Ly mo cGopke u pasBopke yana, CHATHIO 3avcenues, oGesmHpHE a3 }'ETHH?E‘:’:PM sHelHelt mosepxuocry otcexa. [las T ;
HHIO MOBEPXHOCTH H T. 11.). nepreHIHKY:

6. Haanune snemenrtapumx Y3II0B CTHKA, KPOHWTEHHOR H KO
NIEHCATOPOB B KOHCTPYKUHH Y3]a BH3LIBAET HEOOXOAHMOCTE B TOp
MEHEHHH B COOPOUHBIX NPHCNOcoGaeHNAX BHKCATOPOB H 6A30BLIX I

= fou Aou
l ﬁd.‘.rh}#‘::_'::j‘ ;EHEH aHn
Mapcaan puia

] i

- e pddodd e
BEDXHOCTEH 1% VCTAHOBKH TAKHX 3JNEeMEeHTOB, ”FIH YCTaHOBKe e -

Jell 31eMeHTapHBIX Y3108 CTHKAE H KPOHIITEHHOB, KpoMe K/l /1=\\1

NpUMeHAIOT GOJATOBLIe COENHHEHHA, ANS 4erp TpebyeTcH pasge TR Kosusecwad 1 g_ﬂﬂﬂfﬂm”"
(passepTHBanme, NPOTATHBAHHE) OTBEPCTHI M yCTaHOBKA raex; mpj d r , I kS
KJENKe ITH ONepaudH He HymuH. ITo3TOMY TeXHOJOrHueckas Gf :

g cAgapEANLE
M{-'-gﬂ.l'-"’-' & KA =

|
HACTKA, HHCTPYMEHT H obopyioBause LIs cOOPKH Y3J0B ¢ 37eMel
TaMH CTEIKA, KPOHIITEHHAMH H KOMIEHCATOPAMH 3HAYHTEILHO g

[Tanenn xkaemanoif KOHCTpYkunu Ilanens npes ‘_..ff
crapager coboit cOopouHyI0 efunuLy, COCTORILYIO H3 HECKONbKHX JI8
Tanell Kapkaca, COBIMHEHHHIX ¢ OGIUHBKOI. Brewnsg MOBEPXHOCT
TOKOM MOBepXHOCTL caMogera. O6wmHBka nNamenefi, kax 1 PaBHID
COEHHSIETCS C NeTAaNAMH Kapkaca 3akAenkaMy c norailHeiMy 28
KIaIHBIMH romoBkaMi. K navensm NpETBABAAIOTCH BhicOKHe Tpebo

K KOHCTPYKTHBHO-TeXHOMOrHYECKHM XaPaKTePHCTHKAM MaHeae S itk
otHOcaTes (pue. 1.17): dopma BHemmero obBona; dopma B naane
pacnonoxenne MOIKPEIIIANIHY 3JeMeHTOR OTHOCHTEJBHO OOUIHBE

= i Nasugue

JJAEMEHTAPHLIX Y3JI0B CTHIKA, KPOHMITEHOB 1. thukcartopog. supmemIST LY

3TH XapaKTepHCTHKH COOPHHIX KJenaHuX nawefefi, Tak e KaK _
V3JI0B, ONpenensoT TeXHoJor o BHIMOJIHEHHA CHOPOYHHIX, CBEDJIHIR

Hee, yeM De3 HHX,

OOIHBKA MAHEAH NpelcTaBafser coboi 00TeKaeMy0 BOIAVIIHEIM g DORaRERELE Odsocmapannee
BaHHA B OTHOIIEHHH TOYHOCTH O0BOLOB BHEIIHHX NOBEDXHOCTEH,

pacrnojgoxenne Habopa H KJeNaHHX IUBOR: FepMeTHIalKA; Haaug

HO-3€HKOBAJBHEIX H KJIeNaJdbHEX GT!E_'].']HJ.I,HI?.

. e &
o [Hessvee ganod : Bz yssol oG oy LT
Orcexn «kaenamof KOHCTPYKUHH  npeacTasasiol A Bea ysaob e u o
7 O, NS AT
cobolt gactH arperata. K oTcexawm OTHOCATCA wacTH diosensma i, vt AR

(HOocoBas, cpennss, XBOCTOBAf), 9acTH Kphia (Hocosas HaCTh, Kets
COH, XBOCTOBas 4YacThb), 4acTH cTaGHaH3aTopa, Kuas, OTcexm MOTV
OHTL DaHeAHpOBaHHHE | HENAHeNHpoBanHEe, Hemaneawpoeannk

OTCEKH COOHMPAIOT H3 OT/eNbHEIX jNeTajefi, naHeJHpOBAHHBE —

x manenef
Puc. 1.17. KoHCTPYKTHBHO-TEXHOMOTHYECKHE N2paMeTpsl KARNAHH

; —co-
; HOBKH — OpHeHTaNHH oTcexka (mam pabounx HHCTEITF‘:'E];L?;LHEM“_
V37108 i naneaed. [Ipn cGopke maneanpoBaHHEX OTCEKOB OCHOBHOL 3/1210TCH CHeuHaNbHble MEXAHH3IMBl C aBTOMATHUECKH! 1;“ i
0GbeM paGoT COCTOHT B BHINONHEHHH CTHKOBHLX KIeNaHLX UiBOB. | 2. dopma ofsofa B naane GpiBaeT uH;mHLLP““"—'C“EHéx A
K KOHCTPYKTHEHO-TeXHOMOTHYECKHM XapaKTEpHCTHKAM OTCeKOl H NBOMHON KPHBHIHE (0MHBAIbHON ¢bcr_|}3.-!|:|]. Ilpu ote I osue‘ o
orHocATes (puc. 1.18) caenywomue. ' PHYECKOR W KoHWYecKofi — npaAMOAHHeRHOM — POpPM CTHIK s,
I. Ionepeunoe ceuenne (mpouas) orcexka momer GuTH KpyTs BHNOJHAKTCA ¢ HCNOABIOBAHHEM YHHBEPCANBHEIX m-e"aﬂf?HTsa ¢ Ko-
IEIM, OBAJBHBIM, MPAMOYIOALHEIM HAH 34aunTHYeckuM. HauGones coB. Ing orcexos Apofinoii KPHBH3HB HEOOXOAHMEL YCTPO ;E st
TEXHOJIOTHYHEl CEUCHHA B BHIE KPYra M NpAMOVIONLHHKA, Tak K . NHPOBAABHEIMH CHCTEMAMH 115 YCTAHOBKH HHCTPYMEHTOB Hep
fIpH STOM NPH BWMOIHEHHH COOPOUHBIX, CBEPAHALHEIX H Kienanbisl

. KE¥AAPHO BHellHel NoBepXHOCTH OTCEKA. e
ONEepankH MOMHO HCNOABL3OBATL YHHBEPCAABHOE obopynoBalHe H HEs 3. Hannune naneanpopanns. [pu 1-|enaumnpanannniﬁx?:;ﬂﬁ}’m
CAOMKHYIO TEXHOJOTHYECKYI0 OCHACTKY. OTCeKH ¢ OBATBHEM HH & - HHj OTcex coGupawT B oaHoM 06ulecOOPOYHOM MPHCNOCOD
JAHIOTHYECKHM ceveHHeM coBHPAIOT, CBEDAAT H KJENaioT Ha crenna
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Prc. 1.18. KoncrpystHsao-Texnoormteckne

HOHCTDVEIHN:

@ — nonepeYAce Cceded
He (npoduas) oTcera; 6
MAETH e 3 ma L -y — ipopma ofis .

i FU““!';;}I;MH repMeTHIAUER, @ — CTHEN B pa.’ir;.l'wu uu].:.: ErI:::::I : oroach
OTCEKAMH] € — NOAXON B 30HY CTHKOBMX KIERARN % |'|E,I:.:|H oToeRn: I8

NapaMeTPsl OTCEKOB KaenaHofl

ebHBIX peraeil, TPYA0EMKOCTb H MUK pa fOT NpH 3TOM BHICOKHE,
s cTBO KJenaHbiX LBOB 3aBHCHT OT KBaNH(HKALHH HCNOAHATENEN.
F[a:: naHeHpOBaHHOM OTCEKE BXOAANIHE B HETD yaJbl H NaHeJH CO-
GupaloT B oT/eNbHbIX NPHCIOCOONeHHSX. 4

Cobpantbie y3asl # nameH nocrynaiot B obuecGopouHuEE CTa-
ek, Te H3 uux colHpawT OTCEK. B TakoMm crane/ie y3JL H [TaHEAH
coennHAwTCA 10 cTHKOBHM WBaM, Bee 3TO 3HAYHTENBHO cOKpamiaet
TP MOEMKOCTE H UMK KJAenadabHo-CO0pouHEX pabor.

4. TexHoaorHA cGopouHO-KAenadbHb X paboT 3aBHCHT OT repme-
rHaallil KAemanbx WBOB B preexe, Knenka repMeTHUHBIX KOHCTPYE-
gufi MPOHIBOJLHTCH B H30HPOBAHHOM MOMEIleHHH CO CTPOTHM TEM-
HEF&T}’P”HH ]]{-‘:}EU[MDM, rie ecTh BeHTHAALHA nLaAa yiaJeHHHA Bped-
uwix npryeceil B npouecce KJenku NpHMeHfeTCH pasiHiHasd
apmapaTypa And KOHTPOJSA Kauecrsa repMeTHKOBR H MepMeTHYHOCTH
OB 0 OTCERKOB B ILeJ10M.

5 Bug cThlxoB H pashLeMOB NPH coeflHHEHHH OTCexKa C APYIHMH
orcexamu, OTcexn B caydae HaJHUHA KOHCTPYKTHBHBEIX CTBIKOB H
pagbeMoB CKPENAnTCs pazbeMHEM GOATOBHIM COeLHHEHHEM. [Tpu
TEXHOJAOTHUECKHX CTHKAX OTCEKH COEIMHAIOTCA HepasbeMHEIM KJje-
MaHBM WIBOM.

6. IMoaxol B 30HY CTHKOBHIX K/eNaHbIX IIBOB friBaer ABYCTOPOH-
wiit w onnocroponnuii, [Ips ABycTOpOHHEM NOILXONE KAEMKY npoHs-
BOOIAT OOBYHBIMHE CTepHHEBHMH FAKJeNKAMH, TPHMEHAR p}"-IHth‘
HHCTPpYMeHTH HJIH CTAHKH W TMpeCChl NJH OTIeNbHBIX UHEPEIUHFL, npks
OIROCTOPOHEEM — 3AKIENKAMH LA OIHCCTOPOHHEH EAENKH.
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