DHreabCCKUN TEXHOJIOIMYECKH MHCTUTYT ((uiman) deaeparbHOro rocy1apCTBEHHOTO
Or0KETHOTO 00Pa30BaATENFHOTO YIPEKICHHS
BBICIIET0 00pa30BaHUs
«CapaToBCKUI TOCYJapCTBEHHBIN TEXHUUECKUH YHUBEPCUTET
umenu ["arapuna FO.A.»

N.A. YeabiieBa

PE3bDbBA.
PE3bBOBbLIE COE/IUHEHUA

Meroauueckue pekoMeHaauu
K BBITIOJIHEHUIO TIPAKTUYECKUX padoT
no kypcy «MHxeHnepHas 1 KOMIbIOTepHAas Tpaduka

JUISL CTYJICHTOB HalpaBJIeHUN

09.03.01 «Mudpopmarrka 1 BHIYUCTUTEIbHAS TEXHUKA»
09.03.04 «IIporpammHast UH)KECHEPHSI»
15.03.02 «TexHonornuueckue MaliHbl 1 000PYy10BaHUE)
15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHUECKOE 00ECIICUCHHE
MaIIMHOCTPOUTENIbHBIX POU3BOICTB
18.03.01 «Xumuueckass TEXHOJIOTHUS»
23.03.01 «Hedrerazoroe memno»
29.03.05 «KoHcTpyupoBaHue U3AEIUN JIETKON TPOMBIIIIIICHHOCTH

OYHOM M 3204HOM (HOPMBI OOYyUEHHUS

Jureanc 2024



YAK 577.12:663/664(075.8)+612.39(075.8)
BBK 36-1
M21

M21 Mopo3sosa T.II., YeabimeBa U.A., [lonomapena I'.Il. Pe3p6a. Pe300BbIe coeTMHEHUS:
MeToaudeckne peKOMEHIAIUY K BRITIOTHEHUIO MPAKTUYECKUX padboT 1o Kypey «HxkeHepHast

rpaduka» — Durensce: M3a-so OTU (umman) CI'TY umenu [Narapuna FO.A., 2023. — 32 c.

Penien3eHThI: K.T.H., IOHEHT Kadeapsl «MammHbI, anmapaThl MUIIEBBIX MPOU3BOJICTB U
tertorexaukay OTU (dumman) CI'TY umenn [Narapuna FO.A. Crapmos ..
3aBeayommii kadenpoir «TexHonmorus M 00OpyIOBaHHE JICKTPOPUIHUECKUX,
DIIEKTPOXUMHUYECKUX MeTofoB o0pabotkumy OTU (dpunman) CI'TY wumenu
["arapuna FO.A., n.1.H., mpod. Hacamx T.I'.

Meroandeckne  yKazaHUST TOCBANICHBI  M3YYCHHIO  pA3jMYHBIX  THIIOB  PE3b0,
n300pakeHUI0 1 0003HAYCHHIO UX HA YEPTEKE.

B HacrosiieM pyKoBOJCTBE MPEICTAaBICHBI Kilaccu(UKaIUs pe3b0, OCHOBHBIC TapaMETPhI
pe3b0bI, n300pakeHus npoduiiell cTaHAapTHBRIX pe3b0 U ux ob6o3HayeHue. [logpoOHO H3ITOKEHO
YCIOBHOE M300pakeHHEe W 0003HAUEHUE BHEIIHEH M BHYTpEHHEH pe3bObl, a Takke pe3bOOBBIX
coenunenuii B coorBetcTBuu ¢ ['OCT 2.311-68. PaccmoTtpen nporiecc Hape3aHus pe3bObl pe3omM
U CTaHJApTHBIE pe3b0OBbIC KpenekHble u3nenus. llpuBeneHbl TpeOOBaHMS, MPEIbIBIIEMbIE K
BBITTOJIHEHUIO Tpadudeckoii paboTel mo teme «Pe3pba». B mpuitoskeHNH TPUBEICHBI MTPUMEPHI
BBINOJIHEHHBIX paboT. Kpome Toro, mpeaocTaBieHbl Bce HEOOXOAMMbIE JaHHBIE MO MapaMeTpam
PE3bOOBBIX H3/CIHIA U 3JIEMEHTaM Pe3b0, HEOOXOMUMBIX ISl BBITIOJTHEHUS 3aIaHMsL.

VK 577.12:663/664(075.8)+612.39(075.8)
BBK 36-1

0000peHo pedakyuoHHO-U30ameIbCKUM CO8emoM
ITU (puruan) CI'TY umenu ['acapuna IO.A.

bpowropa uzoaemcsa 6 asmopckoti peoakyuu



BBEJAEHHUE

MeToauyeckue ykazaHus COCTaBJICHBI B COOTBETCTBUH C MPOTPaMMOI Kypca
«HaueprarensHast reomerpus. MHxeHepHas rpaduka» I HUHKEHEPHBIX
CIIeMAIBHOCTEHM OUYHOM 1 3a04HON (pOopM 00yUeHHUS.

Brimonnenue pabotel mo teme «Pe3nba m pe3pOOBbIE COCAMHEHUSD) UMEET
00JIbIIOE MPAKTUYECKOE 3HAYEHHE KaK JJIs BBIIOJHEHUS padoT M0 MH)XKEHEPHOU
rpaduke, KypCOBBIX U JUILIOMHBIX MPOEKTOB, TaK U B MPAKTUUYECKON JESITEIbHOCTH
OakasaBpa.

B Meronnueckux ykasaHMSX JaHbl OCHOBHBIE OIPEIECICHUS, METOJUKA
BBITIOJTHEHUSI TMPAKTUYECKUX paboT, B TNPUIIOKEHUU TNPUBEICHBI TaOJHUIIBI
apaMeTpPOB Pe3bOOBBIX JIETAJIEH.

Leab padoThl: M3yYUTh OCHOBHBIE IpaBHUJia U300pakKeHUS U 0003HAUCHUS
pe3b0bl  Ha yepTexax, 03HAKOMUTh C BUAAMH KPEMEKHBIX H3ACIUN U 3aKPEIUTh

IMOJTYYCHHBIC 3HAHHW BBINIOJTHCHUEM IIPAKTUYCCKUX pa60T.

OCHOBHBIE OITPEAEJIEHUS (mo T'OCT 11708-82)

Pe3nba ciyxut A coeMHEHMs AeTajlell MalluH U MEeXaHU3MOB. Pe3pOoii
Ha3bIBACTCSI TOBEPXHOCTh, OOpa30BaHHAs MPHU BUHTOBOM JBWKEHUH IJIOCKOTO
KOHTypa TI0 IWIMHIPUYECKON (IUIUHApUYECKas pe3pda) WM KOHHUYECKOU
(koHHUYecKas pe3bda) MOBEPXHOCTH.

Paznuuatot pe3p0y Hapy ) HYIO U BHYTPEHHIOIO.

Hapyxnas pe3nba — pe3nba, oOpazoBaHHas Ha HAPY>KHOW IMUIMHAPUUYECKON
WJIM KOHUYECKOM MOBEPXHOCTH.

Buayrtpennsis  pe3srba — pes3pba, oOpa3oBaHHass Ha  BHYTpPEHHEH
NWINHIPUYECKON WIIM KOHUYECKOW TOBEPXHOCTH.

[IpaBas pe3pba — pe3pba, 0OpazoBaHHAs KOHTYPOM, BPAIIAOITUMCS IO
4acoOBOM CTpeNKe M IMEepPEeMEIIAIIMMCS BIOJb OCH B HAIlpaBJICHHH OT

HaOmoaarend. Jlepas pe3n0a — pe3bOa, oOpa3oBaHHAsE KOHTYPOM, BPAILAIOIIUMCS
3



MPOTUB YaCOBOW CTPENKH U MEPEMEIAONIMMCS BJOJIb OCH B HAMPABJICHUU OT
HaOmonarens. [lo yuciy 3axo/0B pe3bObl MOAPA3IETISIOTCS Ha OJHO3aXOJHBIC U

MHOTI'03aXOIHBbIC.

OCHOBHBIE ITAPAMETPbBI PE3bbbI

[Tpoduns pe3pObl — KOHTYp CEYeHHUs pPe3bObl B IUIOCKOCTH, MPOXOASIICH
yepes ee och (puc.l)

Hapyx#nspiii quamerp pe3p0bl (D) — nuamerp BooOpakaemMoro MpsMoro
MWIMHIpA WU KOHYCa, OMUCAHHOTO BOKPYT BEPIIMH HApYXHOW pe3bObl WIIH
BIIaJIUH BHYTpPEHHEN pe3bObl (puc.1)

BHyTpennuii nuamerp pe3sObl (d) — mmameTp BOOOpa)KaeMOro IpsIMOIro
MUAJIUHAPA WIA KOHYCa, OINHUCAHHOTO BOKPYT BIAJWH HAPYXKHOW pPE3bOBI WIH
BEPIIUH BHYTPEHHEH pe3bObl.

[lar pe3sObl P — 3TO paccTosiHME MEXIy COCEAHMMH OJHOMMEHHBIMU
OOKOBBIMHM CTOpPOHaMHU Mpoduisi B HaMpaBICHUU, NApaJUIENTBHOM OCH Pe3bObl
(puc.1)

Xon pe3sObl P, — pacctosiHue Mexay OMMKaIIMMU  OJTHOMMEHHBIMHU
OOKOBBIMH CTOPOHAMHU TIPOQUIIS, MPUHAIICIKAIIETO OJHON U TOU K€ BUHTOBOU
noBepxHOCTU. B omHO3axomHOM pe3bde xonm paBeH mary: P, = P-n, toe n-umcno
3aX0JI0B.

JlnmHOM pe3bOnl L Ha3pIBAIOT ANTMHY ydacTKa JAeTalld, Ha KOTOPOM
oOpaszoBaHa pe3rba, BKIItoUas cOeT pe3bObl K TJIaJIKOW YacTH JIeTalld, Ha KOTOPOM

pe3bba uMeeT HenoJHbIN poduis (puc.l)



Luma pessde (L)

Jnura pessisl (1) © nommer npoguner

(0ez pe3b0bl P

=

wiaz [e3bob/

Puc.1

N30BbPA’KEHUE PE3bBbI

Pe3p0y Ha "yepTekax MPUHIATO U300pakaTh YCI0BHO B cooTBeTCTBUU ¢ [[OCT
2.311-68

Pe3p0y Ha ctepkHe (puc.2) MOKa3bIBAIOT CIUIOIIHOM OCHOBHOM JIMHUEH IO
HapyXHOMY auameTpy D U CIjIomHoN TOHKOM JUHUEH 10 BHYTPEHHEMY JAUaAMETPy
d. Ilpu m300pakeHUH Ha TIOCKOCTH, MAPAIUICTBLHONW OCH pe3bObl, TOHKAs JIMHHUS
JOJDKHA Tepecekarh (acky. I'paHuily pe3pObl HAHOCST CIUIONIHONW OCHOBHOM
JUHUEN B KOHIE MojHOro mpoduis pe3sObl. [lpu n3o0pakeHuu Ha IMIIOCKOCTH,
NEPHEeHAUKYIAPHON K OCH Pe3bObl, CIUIONIHYIO TOHKYIO JIMHUIO MPOBOJAT B BHJIE
JyTH, TPUMEPHO paBHOM 3/4 OKpYKHOCTH M pa30OMKHYTOM B r000M mecte. Hauaino
Y KOHEII 3TOW JIyTHU HE JAOJKHBI COBMAIATh C OCEBOM JIMHKUEH, (hacKy Ha BHJIE CJICBA
HE U300paxaror.

CIUTOIIHYIO TOHKYIO JMHHUIO HAHOCAT Ha paccTossHuu He meHee 0,8 MM OT

OCHOBHOM U He OoJiee mara pe3npOsl (puc. 2).



20aHULa DE3b0b! Coez pe3bobl
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Puc.2

Pe3n0y B oTBepcTHH (B pa3pese) MOKa3bIBAIOT CIUIONTHOW OCHOBHOM JTMHUEH
0 BHYTpeHHeMYy nuameTpy O ¥ CIJIONIHONH TOHKOW JIMHHEW IO HapyXKHOMY
muametpy D (puc. 3). B uzo0pakeHusx Ha IMJIOCKOCTH, MEPICHIUKYIISIPHOU K OCH
Pe3b0BbI, CIUTONTHYIO TOHKYIO JIMHUIO TIPOBOJISIT B BUE AYTH, IPUMEPHO paBHOU 3/4
aTON OKpyXHOCTH. IlITpHXOBKY B pa3pe3ax IOBOIAT 10 CIUIONTHOW OCHOBHOM
JUHUHU, COOTBETCTBYIONIEH BHYTPEHHEMY JHAMETPy pe3bObl B OTBEPCTUU W

Hapy>KHOMY JIUAMETPy Ha CTEpPIKHE.
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HeBumumyro pe3n0y (B OTBEPCTHH) TOKA3BIBAIOT IITPUXOBBIMH JIHHHSIMU

OJTHOM TOJIIMHBEI (S/2) 10 Hapy>KHOMY U BHYTPEHHEMY AuaMeTpy (puc. 4)

OBO3HAYEHHUE PE3bbbI

B mammHOCTpOCHNM TPUMEHSIOTCS CTaHIAPTHBIC PE3bObI PA3TMIHBIX THIIOB:
merpudeckas (M), tpaneneumanpHas (Tr), ymopnas (S), kpyrmas (Kp),
merpudeckas koHudeckas (MK), TpyOnas konumyeckas (R, R.), KoHHYeckas
mrorimoBast (K), Tpyonast mumuaapudeckas (G).

O603HaueHHs] METPUUECKOM, Tpareneu1aabHOM, YIIOPHOU pe3b0bl OTHOCSTCS
K Hapy>XHOMY auametpy (puc. 5 — 10)

Mempuueckasn pezvoa

B o0o3naueHun merpuueckol pe3bObl ykasbiBaeTcsi OykBa M u pasmep
Hapy>KHOTO auameTpa pe3bOnl. Hampumep: M20 (puc. 5) umu M20x1,5 - ecnnm
pe3bba umeer menkuit mar (puc. 8). JleBble pe3pObl oTMeuatorcsa OykBamu LH.
Hanpumep: M20x1,5LH.

Tpaneyeuoanvnas pe3voa

B 0603HaueHnn 01HO3aX0IHON TpanelenaaIbHON pe3b0bl HAHOCATCS OYKBBI
Tr u pasmep HapyxHOro auamerpa pe3pObl. Hampumep: Tr 60x12 — eciu pe3rda
UMeeT MeNKuil mar (puc. 6). st MHOT03ax0IHON pe3hObl YKa3hIBACTCS €IIIe YHCIIO

3ax0/10B (puc.9). Hanpumep, Tpex3zaxoanas pe3roda: Tr 60x12 (P4)



Tpyonasa yununopuueckasn pezvoa

B o0o3HaueHMM yKa3bIBa€TCAd 4YHUCJIO [JIOMMOB, KOTOPOE€ OTHOCHUTCS K
BHYTPCHHEMY JTUAMETPy OCHOBHOUM TpPyOBI, T.€ K YCJIOBHOMY JHAMETPY TPYOBI.
Hanpumep: G1 o3naudaer, uro pasmep 1" yCIOBHO OTHOCUTCS K BHYTPEHHEMY
IUaMeTpy »dTOM TpyObl, T.6 K JUaMeTpy TpyObl, BHYTPEHHOCTb KOTOPOM
npeaHa3HaYeHa JJisl pOTeKaHus BOJIbI, Tapa, BO3/lyXxa, ra3a (puc. 11)

Hamomuaum: oaun aroiiM paBeH 25,4 MM. B 0003HaueHUSAX 3HAK AIOWMOB HE
YKa3bIBaeTCHl.

Tpyonas xonuueckas pe3voa

B o06o3naueHue pe3bObl BXOAAT OYKBHI:

R — 15 KOHMYECKOH Hapy>KHOM pe3bObl

R. — s KoHMYecKOW BHyTpeHHEW pe3bObl (pazMep pe3bObl B OCHOBHOM
MJIOCKOCTH, MOJIOKEHHE OCHOBHOM IIIOCKOCTH OepEéTcs U3 crpaBovYHMKa (pHcC.12).

KonycHocTts paBHa 1:16.

Kpyzenasa pezvoa

B o0o3nauenun ykaszpiBatoTcsi OykBbl Kp, HapyXHbII quameTp pe3nObl U
mar. Hanpumep: Kp12x2,54.

Cneyuanvnoie pe3vont

K stomy Bumy pe3nObl OTHOCATCS pe3b0da, y KOTOPOW AUaMETp WU Immar
OTJIMYaeTcs OT cTaHAapTHoro. B o0o3HaueHun ykaswpiBaroTcs OykBbl Cn,
o6o3nauenue npodwmist (M — metpuueckas, Tr — TpanenuenaibHas U T.J), Pa3MephbI
HapyXHOro auamerpa u mara. Hanpumep: CnM30x1,25.

B cranpaptHo#t Tabnuile MeTpudeckoi pe3bObl s nuamerpa 30 MM HET
mara 1,25. [lpu Takux OTCTYIUICHUSIX OT CTaHIAPTHBIX pPa3MEPOB pe3b0y Co
CTaHAAPTHBIM MPOQPUIEM CUUTAIOT ClienuaIbHOM. JlomyckaeTcs HAaHOCUTh HAAMKUCH

Ha MO0JIKaX BbIHOCHBIX JIMHMH.



MZ20
T
|
.
Ir 6012
]
|
)
N
A 1% 8}
Jal—
|
Lil

Puc 5 Puec 6 Puc 7
T L1244 | 24 Al
% _ — —_

Z 3 22 3 U

Puc 8 S| A S Acw

= 3
ocHoBKas R/

V. / PIOCKOCT
rij ;‘7/ / \
61 A R 3
G171 —+ /};_,;;;J

Puc. 11 Puc. 12

K 3/4"TOCT6TIT-52

=1

Puc.13




MN30BPA’KEHUE U OBO3HAYEHMUE PE3bBbI C
HECTAHIAPTHBIM ITPO®UIIEM

Ilpamoyzonvnan pezvoa
[Tpodunb pe3pObl MMeeT BuA HpsiMoyrojibHUKa. Ha yeprexke ykasbiBaeTcs

HapYXHBIA U BHYTPEHHHUM TuaMeTp pe3bObl, mar u ToiamuHa Bnajgul (Puc.14).

Al

ya .

Puc.14

[Tpumepsl 0603HaueHHS pe3bObl MPUBEACHBI B TpuiiokeHuu 10.

PE3bBOBBIE COEAJUHEHUSA

Pe3p0oBBIE COCMUHEHHUS — OTO COCIWHEHHS JABYX JAETaleld C MOMOIIBIO
pe3b0Bl, B KOTOPBIX OJHA M3 JeTaleld MMEET HapyKHYI pe3bly, a apyras —
BHYTPEHHIOIO (pHcC. 15)

Ha paspezax pe3pOoBOro coeawHeHUS] B M300paXKEHUM HA TIIOCKOCTH,
napajuieIbHOW €ro OCH, B OTBEPCTHH TOKAa3bIBAIOT TOJBKO Ty YacTh PE3bOBI,
KOTOpasi He 3aKpbITa pe3b0oit cTepxHs (puc. 15).

CriontHple OCHOBHBIE JIMHHH, COOTBETCTBYIOIIHME HAPYKHOMY JHAMETPY
pe3b0Bl Ha CTEpIKHE, MEPEXOAAT B TOHKHE JTMHUHM HAPY>KHOTO JHaMeTpa pe3bObl B
OTBEPCTHUH, CIUIONIHBIC TOHKHE JIMHIUHA BHYTPEHHETO AHMAMETpa Pe3bObl HA CTEPIKHE
NEPEeXOAT B CIUIONIHBIE OCHOBHBIC JMHUH BHYTPEHHETO TUaMETpa pe3bObl B

OTBEPCTUHU.

10
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HAPE3AHME PE3bbGbI PE3IIOM

Yacto pe3pba Hape3aeTcsi HA TOKApHBIX WM PEBOJIBBEPHBIX CTAaHKaX MPH
IIOMOIIM Pe3La, 3aTOYEHHOTO B COOTBETCTBUU C MPOQPHIIEM Hape3aeMon pe3bObl.

C uenbto obnerdyeHus Inpoiecca Hape3aHus pe3bObl OOBIYHO BBIIOJIHSIOT
HapyxHble (puc. 17a) u BHyTpenHue (puc. 176) mHpoTOUKH AN BBIXOJA
pe3bpboobOpasyroiero MHCTpymeHTa. @opma U pa3Mepsl HapyKHbIX U BHYTPEHHHUX
MPOTOUYEK 3aBUCAT OT TUMNA pe3bObl U ee mara u ycranasnupatorcs ['OCT 10549-

63. Bce pasMEpPhbI IPOTOUCK O0OBIYHO IMPOCTABJIAIOTCA Ha BBIHOCHBIX 3JICMCHTAX.

AlZE51)

e —

Puc. 17a

Puc. 176
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Pa3mepsl mpotodexk ansi HapyKHOW W BHYTpPEHHEH pe3bObl MpUBEICHBI B

npunoxenusx 9 u 10.

CTAHIAPTHBIE PE3bBOBBIE KPEITEXKHBIE JTETAJIN
Pe3b00oBbIe KpernexHbie aeTanu (O0JThl, BUHTHI, IIMHJIbKUA, TAMKU) IITUPOKO
MPUMEHSIOTCS  JIJI1  OCYIIECTBICHUS pa3beMHBIX coeauHeHuil. [lapamerps

KPEIEKHBIX U3ICIIUN TPUBEIICHBI B IPUIIOKECHUAX S5 — 7.

BOJIT

bonT nmpencrapisier coboil pe3bOOBOM CTEpKeHBb ¢ TOJOBKOM. OOBIUHO Ha
TOJIOBKE OO0JITa BBITIOHICTCS KOHWYECKas (packa, CriIaKUBAIOIIas OCTPhIC Kpas
rojioBkd. Hawmbonee pacnpocTpaHeHbl OOJTHI C MIECTUTPAHHOW T'OJIOBKOA.
Kaxnmomy nuamerpy 60aTa COOTBETCTBYIOT OIPEACIICHHBIE pa3Mephbl TOJOBKH.
[Ipu ogHOM U TOM XK€ AHaMeTpe OONT MOKET U3TOTOBJIATHCS PA3TUYHON JJIMHBI,
KoTopass  CcTaHAapTu3upoBaHa. JliMHa  Hape3HoM  dYacTH  OojiTa  TOXKE
CTaHIAPTU3UPOBAHA U YCTAHABIMBAETCS B 3aBUCUMOCTH OT €r0 JUaMETpa U JJIUHBI.

TexHuyeckuit puCyHOK 00JITa MpeJcTaBlIeH Ha puc.18.

Puc.18

Ha mpakTuke 4yacTo BO3HMKAaeT HEOOXOIMMOCTh BBIIOJHEHUS CTaHJAPTHBIX
pe3b00BbIX Aetaneil. OOBIYHO KpeTexHbIe JeTald H300pakaloTcsa Ha YepTEexKe TaK,

YTOOBI OCh X pCBB6BI pacnojiarajiiaCb mapaijlciIbHO OCHOBHOH HAAIIUCHU YCPTEKA.

13



[Tpu n300pakeHNM TOJOBKUA OO0NTA, TUIIEPOOIIBI, TTIOTyYaeMbIE B PE3yIbTaTe
BBINIOJIHEHUS ()acOK Ha IIECTUTPAHHHMKE, 3aMEHSAIOT JIyraMu OKpy>kHocTedl. Ha

puc.19 nokazaHo mocTpoeHue KPUBBIX MPU U300paKEHUH TaeK U TOJIOBOK OOJITOB.

” 0N

R=15d
Rl =d
Rl RZ - onpecensemcs
— 710 NOCITP0BHUE

Puc.19

N3o0pakenue u mapaMeTpsl 00JITa IPEACTABICHBI B IPUIIOKEHUH 1.

I'AUKA
["aiiky HaBMHYMBAIOT Ha KOHeI[ Oousta win mnwibku. [1o popme raiiku MoryT
OBITh ILIECTUTPAHHBIMH, KBAJAPATHBIMU U KPYTJIbIMU. T€XHUYECKUI PUCYHOK raliku

npuBeeH Ha puc. 20.

,ﬂ:"":__‘_j.:-:hH

Puc.20
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INAUBA
ITpu HEOOXOIMMOCTH MTPENOXPAHEHUS TIOBEPXHOCTH COEAUHIEMON AETAU OT
MOBPEXKACHUS TOJ TalKH WIM TOJ TOJOBKH OOJTOB TOAKIAIBIBAIOT MIAOBI.

TexHUYecKkuil pUCYHOK I111ali0bI pHBEICH Ha puc. 21.

g

Puc.21

COEJUHEHUE TPYb ®PUTUHI'AMU

Jlia coenquHeHus: TpyO, UMEIOUMX OO0JbIIOE NPUMEHEHUE B XUMHUYECKOU U
MUIIEBONH MPOMBILIUIEHHOCTH, MPUMEHSIOTCS CHEIHalIbHbIE JeTalli, Ha3blBaeMble
¢butuHramMu. B 3aBUCHMOCTH OT yrila MEXIy OCAMU COCIUHAEMBIX TPYO (GUTHHTU
UMEIOT pa3iuyHble (OPMbI, KOHCTPYKIMIO M pa3Hble HAMMEHOBAHUSA: INpPSIMBbIE U
nepexo/iHble My(Thl, YTOJIbHUKH, TPOMHUKHU, KpecToBUHBL. Ha TpyOax u ¢puTuHrax
Hapes3aeTcsl pe3b0a, Kak MpaBuUilo, TpyOHas IuiMHApuyeckas. OCHOBHOM pa3Mmep
TpyO, QUTUHTOB W apMmarypbl (BEHTWJEH, KpaHOB, 3aJBWXKEK U Jp.)
XapaKTepU3yeTcs BEJIMYMHOW YCIOBHOro mpoxoja Dy, KoTopelil sBisercs
HOMMHAJIbHBIM BHYTPEHHUM JAUAMETPOM TPYObl B MUJIIUMETPAX.

KoHcTpykTrBHBIE pazMepbl PUTUHIOB ¢ HUIUHAPUUYECKONW TPyOHOH pe3bboii
ycra"naBmuBaoTcas ['OCT 8944-75, wusBnedeHuss U3 KOTOPOTO TMPUBEACHBI B
MpUIIoKEeHUsX 4 u 8.

CoenuHUTENbHBIE YaCTH U3 KOBKOTO UyT'yHa C IMJIUHAPUIYECKON pe3p0oit
U TPyOOIIPOBOJIOB, B 3aBHCHMOCTH OT BEJIMYMHBI JHAMETPa YCIOBHOTO MPOXoa

ycranaBnuBaroT 'OCT 8943-75 — 8963-75.
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BOIIPOCHI IJ151 CAMOITPOBEPKH

1. Knaccuduxkanus pe3bObl M0 pa3aTuyHbIM IPU3HAKAM.

2. [lepeuncnure OCHOBHBIE TapaMeETPhI PE3BOBI.

3. Kak uzo6paxkaercs pe3p0a Ha CTEp>KHE U B OTBEPCTUU?

4. Kak uzo0paxaercs pe3b00Boe COeIMHEHUE B pazpese?

5. Kakue tunel pe3s0bl Bol 3HaeTe?

6. Pacmudpyiite o6o3nauenue pe3posr; M20x1LH, Tr80x8 (P4); G1.

Kak oHM HaHOCSTCSl HAa YEePTEK?

3AJIAHHUE 1

BEITTOJIHUTE 3CKHU3BI 00JITa, TAWKH, IIAHOEI.

METOIUKA BbITIOJIHEHU A

Ocku3bl 0OonTa, raiiku, MmAaiObl BHIIOJIHATH Ha JIMCTaX B KIETKY WIH
MUJUTEMETPOBKE (popmat A4).

CTyZIeHT MoJIydaeT 10 CBOEMY BapUaHTy (IMOPSAKOBOMY HOMEPY B KypHAJIE)
00T, BBIMIOJIHAET €ro 3CKU3 U HAHOCUT pa3MepHble JuHHM. Pa3zmepsr Oonra
(HomMuHaNBHBIN Auametp d, mar pe3bpOsbl, JTMHY) CHUMAET C HaTypbl U IPUBOJHUT K
CTaHAAPTHBIM 3HaueHusM (mpuiiokenue 5). OcrtanbHble pa3Mepbl OepyTcs U3
npuiokeHus: 5. Pazmepsl raifku u maiiobl He0OX0IMMO MOA0OpaTh NIl JAHHOTO
0onTa U3 mpuiIokKeHus: 6 u 7. 3anucarh yCIOBHOE 0003HAUEHUE
aTuX u3aenui. [Ipumepsr oopMieHHs 3CKU30B MPUBEACHBI B IPUIOKEHUIX 1—-3.

[lonHpie yCOBHBIE O00O03HAUYECHHUs] MOXKHO HAWTH B CIPABOYHOU U
cnenuaigbHOM JuTeparype. B yueOHOM pabore OylneM NPUMEHATHh YCIOBHbBIE
0003HAUYEHHUA C COKpAIICHHBIM YHCIOM JIaHHBIX. B ycioBHOM 0003HaueHUU
yKa3bIBalOT CJOBO (OoJIT, raiika, maiba), BUJ HMCHOJHEHUs (UCIONHEHHEe | He
YKa3bIBAIOT); Ui OoyiTa U raiiku OykBa M (MeTpudeckas), 4uciio, 0003Havaromiee
JTMaMETP HapY>KHOW pe3nObl; JUisi 00JiTa M TalKW mar pe3bObl (KPYIHBIN mIar He

yKa3bIBAIOT); AJis 6oiita - niuny 6onra u Homep 'OCTa.
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[Tpumep ycrnoBHOTrO 0003HaYeHHs 60ATa C AUamMeTpoM 12 MM, niauHa 60 MM,
UCIIOJIHEHHE 1:
Bbontr M12x60 'OCT 7798-70*.
To xe, ncrosHeHue 2, MEJIKUM 1IaroM:
bonr 2M12x1x60 T'OCT 7798-70%*.
["aiiku ucnonnenue 1, auamerp pe3nObl 12 Mm:
I"aiika M 12 I'OCT 5915-70%*.
[ait6a nyst 6osita HAPYKHBIM AUaMeTpoM 12 MM, ucnonHenue 1:

aii6a 12 TOCT 11371-78*.

3AJJAHME 2

BpINOJIHUATE 3CKHU3 TPY6HOFO COCIUHCHU.

METOAUKA BbITIIOJIHEHUA
JlnameTrp yCJIOBHOrO MpoXoAa BBIOMpAETCS M3 MPUIOKEHHS § COIJIaCHO
BapuaHty. VMcrnonb3ys ero, BBIMOIHUTH 3CKU3 TPYOHOTO COEAMHEHHUS MO MPUMEPY

npuiiokeHus 4, BHIOpaB pa3Mepbl COETUHEHUN U3 IPUIIOKEHUS 8.
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INPUJIOXXEHUE 5

22

N C 245"
b,
i ]
i

\ I

h I

A :

009 +095°S
[ITar pe3b0b1
d _ _| S | €mn K C R b e
KPYIHBIA | MEIKUI

6 1 - 10 | 10,9 4 1 |05 18 8-90
8 1.25 1 13142 | 53 | 16 | 1 | 22 8-100
10 15 125 |17 | 187 | 6,7 | 16 | 1 | 26 10-120
12 1.75 125 (19209 | 75 | 16 | 1 | 30 14-120
14 2 1.5 22 | 24 8,8 2 1| 34 16-120
16 2 1.5 24 | 26,7 | 10 2 |15]| 38 18-120
18 2.5 1.5 27 | 296 | 12 | 25 |15 42 20-120
20 2.5 15 30| 33 | 125 | 25 |16 | 46 25-120
22 2.5 1.5 32| 35 14 | 25 | 2 | 50 30-120
24 3 2 36 396 | 15 | 25 | 2 | 54 32-120
27 3 2 41 | 452 | 17 | 25 | 2 | 60 35-120
30 3.5 2 46 | 50,9 | 18,7 | 25 | 2 | 66 40-120
36 4 3 55| 608 | 225 | 3 2 | 18 50-120
42 4.5 3 65 | 71,3 | 26 3 2 | 90 55-120
48 5 3 75 | 82,6 | 30 4 3 | 102 65-120




5°,30°

INPUJIIOXXEHUE 6

S Q
m
1liar peanbm - g | da

d KDYMEEDE | memmit S 7 T [Tmin | max dw

6 1 - 10 10,2 3 5] 6,75 9

8 125 1 13 14,2 6.5 8 8,75 11,7

10 1,5 1,25 17 18,7 8 10 10,8 15:5

2 175 | 125 19 20,9 10 12 13 17.2

14 2 1,5 22 24 11 14 15,1 20.1

16 2 1.5 24 26,4 13 16 17,3 22

18 2.5 1,5 27 29.6 135 18 194 24.8

20 2.5 1,5 30 33 - 16 20 21,6 27.7

22 2.5 1,5 32 35 18 22 23.8 29.5

24 3 2 36 396 19 24 25,9 33,2 |
27 3 2 4] 45,2 22 27 29,2 38 |
30 33 2 46 | 50,9 | 24 30 32.4 2,7 |
36 4 3 35 60.8 29 36 38,9 51,1, |
42 45 | 3 65 71.3 34 42 45,4 59.9 |
a3 5 | 3 75 2.6 | 38 48 51.8 504 |

T

[IpaMep ycroBHOro 0002HaTEHAA:

lafika ucioneen#e |, ¢ IMamerpoM pe3sdel d=24, ¢ KpynHEM marom: [adixa M

24 TOCT 5915-70.
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IMPUJIIOXEHUE 7

] i
/
Q )
%
— = -
HomuxaneHsiA
OMAMETp 6 3 10 12 | 14 (16| 18|20 2224 |27 |30 )| 36|42 48
pe3sln d
d, 64 |84 | 10513 |15 | 17| 19|21 |23 |25 28|31 |37 |43 50
da 125 | 17 21 24 | 28 | 30 134|371 39 44| 50| 56|66 | 7892
s 16 |16 20 | 252353 3 3 3 3 4 4 4 3 7 8
|
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[Mpumep ycnoBHOro obo3HaveHus maibbl HOPMANBLHOH 118 KPETeXHOMN

nerany, ¢ quamerpom 20mm: 111aii6a20 'OCT 11371-78%.




INTPUJIOXXEHUE 8

a
oo
yl
= 5
G127
AT/~
0L Y
Hil QE‘: N\ s
S g ]
SR
I l rﬁ'z’l S //;l 7 A ’"‘“‘I
|
) 21/
] ‘.J//’,L/_f s A //}/jfﬁ
Y A ™, ™,
\@ SO, \\\\\s \\
G171 / ,\{;‘ 7
] [
Yenos- PessBa
& | HBH Dy Dy
5 | mpoxox [ OGo- | O6o-- _ L | L
g DyDy; | 3wa- d | €| & | S |3ma | d| 2 |E S
=2 ueHHE JeHHE
1 20x8 G¥% 26 | 13 | 10 | 42| G% 3] 9 7135 | 26 27
2 | 20x10 G 260 | 13 | 10 |42 | GH% 17110 8 | 3,5 28 28
3 | 20415 G¥% 260 1301042 GY [21 |12 9 | 42| 30 31
4 25x8 Gl 3115|111 |48 GY% 131 9 7 | 3.5 28 31
5 | 25x10 Gl 31511 |48 | G 17110 8 | 3,5 30 32
6 125215 ] Gl [ 2315111 (48| Gw [21 129 | 42| 32 | 34
T | 25x%20 Gl 33 |15 |11 |48 ) G% |26 | 13|10 ) 42 | 35 36
8 | 32x10 | GV | 42 | 17 | 13 | 48| G¥a |17 | 10| B | 3,5 32 36
9 | 32x15 Gla [ 42 | 17 | 13 |48 | G |21 |12 ] 9 | 4.2 34 38
10 ] 3220 | Gl [ 42 [ 17 | 13 |48 | G¥W |26 | 13| 10| 42 | 36 41
11 | 32x25 Glva | 42 | 17 [ 13 | 48 Gl 33 (15|11 ) 48 | 40 42
12. | 40x15 Glla | 483 | 19 | 15 |48 | Gl¥ | 21 | 12| 9 | 42 | 36 42 |
13 | 40x20 | Gl | 48 | 19 | 15 |48 | G¥% [ 26 | 13| 10| 42 38 44
14 | 40x25 Gls | 48 | 19 | 15 | 4,8 Gl 33 15111 | 48 42 46
15 | 40x32 | Gl [ 48 | 19 [ 15 |48 | Gl% (42 | 17| 13| 48 | 46 48
16 | 50x15 G2 60 | 21 | 17 | 54| GY |21 |12 | 9 | 42 38 48
17 | 50:20 G2 60 | 21 | 17 154 %% [ 26|13 |10 ] 42 | 40 50
18 | 50x25 Gl 60 | 21 | 17 | 54 Gl 3311511 48 44 52

ITpumep ycnopsoro oGo3Hauenus TpoiHuKa Ges nokperTHa ¢ Dy=40 MM ©
Dy=32 mm: Tpoiianuk 40x32 [OCT §949-75™;
TpyG1 ¢ Dy=40: Tpy6a 40 'OCT3262-75.
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INPUJIOXXEHUE 9

Pazmepot npomouex o napyscnoti mempuueckoii pessonl

BH

X
RS
m
9
R NA
DmameTp Har [Tpotovika (HopMmanbHan)

pe3sOsr pe3stal Bt R [ RI | dn

6 1 3 1,0 0,5 -If-

8 1,0 /- /- i} d-1,5
1,25 4 /- /- 18 |
10 1,25 - A ~/f- 7 -

G /R - d-2,2

125 7 /- /- d-1,8

-12 1.5 i -/l -/ e
; 1,75 -If- R A d-2.5 |
14 15 - - i d-22 |
) 5 1,6 1 d-3 |

16 1,5 4 L0 0,5 d-2,2

2 5 1,6 1 d-3,0

18 1,5 = 1,0 0,5 d-2,2

25 6 1,6 ! d-3.5

20 1,5 & 1,0 0,5 d-22
2,5 6§ | 16 1,0 d35 |
22 1,5 4 [ 10 0,5 d-22 |

2,5 6 1,6 1,0 ~d-3,5

24 .2 5 1,6 I L 430

i 3 6 1,6 1 d-4,5
30 2 5] 1 N B
r 35 s | 2z | L | & |




ITPUJIOXKEHMUE 10

Pasmepet npomoyex Oni eHympenHei Mempuieckoi pesbomi

K1 L5
< |
= F
5 \
N
2
Jaamerp Iar I[TpoTotka (HopMaThEas)

pe3nbsl pe3n0BI BE R Ri da
6 1 4 =~ 1 0,5 d+0,5

g 1 -//- -/1- /- ~/f~
1,25 5 1,6 0,5 d+0,5

10 1,25 /- -ff- -f/- /-
L5 60 | 16° 1.0 d+0,7
12 1,25 5 1,6 0,5 d+0,5
1,5 6 T16 1,0 d+0,7

14 1,5 -/ /- -1/~ -//-

2 8 3 1 d+1
16 1,5 6 1,6 1,0 d+0,7

2 8 3 1 d+1
18 1,5 6 1,6 1,0 d+0,7

2,5 10 3 1 d+1
20 1,5 6 16 1,0 d+0,7

2,5 10 3 L det1
22 1,5 6 1,6 1,0 d+0,7

2,5 0 [, 3 1 d+1

24 2 8 3 1 d+1
3 10 3 1 d+1,2

2 8 3 1 d+1
| 35 o | 3 1 d+1.2
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PE3bLbA.
PE3bLOBbIE COEANHEHW A

MeToaudeckie peKOMEHIAINU K BBITIOTHEHHUIO MPAKTHYECKUX padboT
1o Kypcy «/HxeHepHasi 1 KOMITbIOTepHas rpaduKa
JUUISl CTY/ICHTOB BCEX HaIpaBJIeHUH Bcex (HopM 00yUdeHUst

Yenpiuesa Mpuna AnexcanapoBHa

Opurunan-maket Yensimena 1. A.

[MoanucaHo B mevyath
®opmat 60x84 1/16. Bymara opcetnas. ['apaurypa Times New Roman. [Teuats RISO.
Oo0bvem 2,0 yerm.neu.t. Tupax 50 ax3 3aka3z Ne 124
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