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BBeaenue

Henab: nosyyeHne NpakTUYECKUX HaBBIKOB pacyeTa MoJIei JOIyCKOB Ha IJlaJIKue
LWIMHIPUYECKUE TIOBEPXHOCTH.

B3anMo03aMeHsIeMOCTh — 3TO CBOMCTBO OOBEKTOB (J1€TajIeH, Y3JI0B) 3aMEHATh APYT JIpyra 0e3
IpeiBapuTeIbHOI MOATOHKU IIPU COXPaHEHUH BeeX TpeOoBaHMM K y31y (arperary). Kinaccuueckum
IPUMEPOM SIBISIETCS pe3b00BOE COSTUHEHNE.

Cy1ecTByer:

a) [TonHas B3anMMo03aMeHsIEMOCTh — METO/I, KOTOPBIH 0OecreynBaeT BO3MOKHOCTb
0e3MpUTrOHHOMN COOPKH.
0) HenmonHast B3aM03aMeHsIeMOCTb (pacpOCTPaHSETCsl HEe Ha BCE pa3Mephl JIeTaieil)

-METOJI TPYyNIIOBOI COOpPKH;

-METOJl PETYJINPOBKH;

-ME€TO]l TPUTOHKH.

JIOCTOMHCTBA B3aUMO3aMEHAEMOCTH

1) Yrpoiaer nporecc cOOpku

2) [MosiBisieTcst BO3MOXHOCTh TOYHO HOPMHUPOBATH ITPOIECC MPOU3BOJICTBA
3) Co3maroTcst yCIoBUs JUIsl aBTOMATH3AIUN

4) VYmporiaercs peMOHT

B3anmMo3ameHsieMocTh ObIBacT:
a) BHEIIHSS — 110 BHEIIHUM IapaMeTpam
0) BHYTpEHHSISI — 10 BHYTPEHHUM pa3Mepam
OyHKIIMOHAIbHAS B3aHMO3aMEHSIEMOCTh — B3aMMO3aMEHSIEMOCTh 110 () YHKI[HOHATLHBIM
napameTpaM
COBMECTHMOCTh — CBOWCTBAa OOBEKTOB 3aHUMaTh CBOE MECTO B TOTOBOM H3JCIHH U
BBITIOJIHATH TpeOyeMble () yHKIIUH.

1. Teoperuueckasi 4acThb
OcCHOBHBIC TEPMUHBI U ONIPeeICHHUS:

1) Pa3zmep — uncioBoe 3HaueHNE PU3NIECCKON BEIUUNHBI:

-HOMHHAJIBHBII pa3Mep - pa3Mep, OTHOCUTEIBHO KOTOPOrO ONPEAEISIOTCS IPENEIIbHbIE
pa3Mephbl, U KOTOPBIN CITYKUT Ha4aja0OM OTCUETA OTKIOHECHU.

-EICTBUTENBHBIA pa3Mep —pa3Mep, IOJIy4YEHHBIN B pE3yJIbTaTe U3MEPEHUS C Oy CTUMOM
HOrPELIHOCTBIO.

-IpefleJIbHBIE  pa3Mepbl —  JiBa
IIPEIEIbHO JOIYCTUMBIX pa3Mepa, MExAy
£ KOTOPBIMH JIOJDKEH HAXOQUThCS, WA PaBEH
_ JIECTBUTEIILHBIN pa3smep.
gs U I'OCT 25346-89 - omnuceiBaer
IIPOXOIHOM MpPEAEL.

IIpoxonHol mpenen — OJUH U3 ABYX
IIpeIeJIbHBIX pa3Mepos, KOTOPBIN

COOTBETCTBYET MAaKCUMyMy MaTepuala.
(o HenpoxonHoit matepuan — OAUH M3
Puc. 1. Jlonyck JIByX, KOTOpPBIi COOTBETCTBYET MUHUMYMY
MaTepuania.




OTKJIOHEHUSI — 3TO aJIre6pqueCKa;1 PasHOCTb MCXKAY Pa3MCPOM U HOMHUHAJIBbHBIM Pa3MCpPOM.
A,=d_, —d, =es
A, =d,, —d, =ei
IT =es—ei

[lonyck —pa3HOCTh MEXAY MaKCUMaJIbHbIM 1 MUHUMAJIbHBIM MPEIEIbHBIMU Pa3MepaMu, TO

eCTb
I T=dmax-Amin

Bais — HapyxHas oxBaTblBaeMas IOBEPXHOCTb.

OTBepcTre — BHYTPEHHS 0XBaThIBAIOLIAs IOBEPXHOCTD.

ITocaaka — xapakTep COCAUHEHHUs eTajlei, ONpeaeIsseMbli JIIMHON ITOJIyYMBIINXCS 3a30POB
WJIM HATATA.

OcHOBHBI€ ITpaBHJIa TOCTPOEHUSI CXEMBI I10JIEH JOMYCKOB:

1) HomuHanbHBIN 1uaMeTp eJUH Kak JJIs OTBEPCTHS, TaK U JUII BaJia.

2) IlpenenbHbIE OTKJIOHEHHUS CO 3HAKOM ““+” OTKJIaIbIBAIOT BBIIIIE HYJICBOU JINHHUH,
HUDKE.

3) HomuHanbHBINA AHaMETp MPOCTABIISETCS B MM,
IIPEAENbHOE OTKJIOHEHUE B MKM.

4) Bce pa3Mepbl U OTKJIOHEHHS BaJIOB
0003HaYar0TCsA MaJIEHbKUMH OyKBaMM JJATHHCKOT'O
andasBuTa, OTBEPCTUN — OONBIIUMU (TTPOITUCHBIMHU )
OykBaMM JJATUHCKOIO ajdaBuTa.

Hanpuwmep:

dmax=0s+es=100-+0,020=100,02 mm

({324

. Puc. 2. IIpumep cxembl JOIYCKOB
dmin= dy+ei=100+0,010=100,01 mm
Dmax=Dx+ES=100+(-0,005)=99,995 mm
Dmin=D»=Ei=100+(-0,015)=99,985

THunol mocaaok.

1)C 3azopom.
3a3op — mocajka, Ipu KOTOPOii pa3Mep
OTBepCTHs 0O0JIbIIIE pa3Mepa Baia.
[ EC
£ £S ITpu mocajke ¢ 3a30pOM M0JIe JOITyCKa
W77 OTBEPCTHS BBIILIE MOJIS JIOMyCKa BaJia.

Smax=Dmax-Umin=ES-ei
5] Smin=Dmin-Umax=EI-€S

Puc. 3. Cxema mosiei J0ImyCKOB MOCaIKH C
3a30pOM



2) C namsieom.

Harsr - nocagka npu koTopoi
pasMep OTBEPCTHs MEHBIIIE pa3Mepa Baja. .

[Tose momycka Baja BBIIIIE MOJIS T
JIOIyCKa OTBEPCTHSL. g 4K o
Nmax:eS'EI:20'('5):35MKM; ; / L'
Nmin=ei-ES=10-(-5)=15mkm; =
Orax=0+€5=100+0,020=100,020m A
dmin=d+ei=100+0,010=100,010mm;

Dmax=0+ES=100-0,005=99,995mwm; .
' ; ’ Puc. 4.
Dimir=d+EI=100-0,015299,985m. uc. 4. Cxema nosuei J0MyCKOB MOCAIKH C HATSTOM

P~
3
[
Q-_'_':’

3) Ilepexoonas nocaoka.

: [Tosie 1OMyCKa OTBEPCTUS YACTUYHO MJIH MTOJHOCTHIO
: i) - TIEPEKpPBIBACTCS MOJIeM JOITyCKa BaJa.

' j : = XapakTepUCTHKOMN MOCAIIKH SIBIISETCS

- MaKCHMaJbHBIN 3230p U MAKCUMAJILHBINA HATST.

R Smax=Dmax-Umin=ES-ei=30-10=20mxkwm;

) Nimax=Omax-Dmin=es-E1=20-0=20mxw;

] SC _ Srmx +Srrin :
2
Puc. 5. Cxema mojeil JOIMYCKOB N = N o + Niio
TIepeX0THOM MOCATKH ¢ 2
s _ S e +(2—Nm) 0

B ECIII npenycMoTpeHbl BE CUCTEMBI TOCAI0K: 3TO MOCAJIKa B CUCTEME OTBEPCTHUS U B
CUCTEME BaJa.

[Tocanku B cucteme OTBEPCTUS — MOCAJKH, B KOTOPBIX pa3IMyHbIC 3a30Pbl U HATATH
MOJIy4AIOTCSl COEIMHEHUEM Pa3JINYHbIX BAJIOB C OCHOBHBIM OTBEPCTHEM.

B cucreme Bana — nocasiku, B KOTOPBIX Pa3JM4HbIE 3a30pbl U HATATH MOJIYYaIOTCS
COEIMHEHHUEM PA3JMYHBIX OTBEPCTHII C OCHOBHBIM BAJIOM.

=Y

r
e
)

I
[}

Puc. 6. [Tocanku B cucreMe Baja Puc. 7. [locanku B cuctemMe OTBEpCTUS



IMose nomycka:

IT=ia,
~ rue i — equHuna JOITyCKa, 3aBUCUT OT HOMHHAaJIBbHOI'O pa3Mepa,
ad — YHCJII0 CAUHUIL ﬂonycxa 3aBHUCHUT OT KBAJIUTCTA.

10 500 mm 1 =0,45,/D,, +0,001D,, (mxm)

i =0,004D, +21(axcnm)

cselre 500 MM

- Dm — /DIDN

KBanuTer — COBOKYIMHOCTD JJOMYCKOB, M3MEHSIFOITMXCS B 3aBUCUMOCTH OT HOMHHAJIBHOTO
pa3Mepa Tak, YTO ypOBEHb TOYHOCTH ISl BCEX HOMUHAJIBHBIX Pa3MEPOB OCTAETCS] OJJUHAKOBBIM.
Ilpumep pewenus 3a0aqu:

928, IT=52mk™m
2280 IT=52mKMm, 130 u 210
ai, az, as, a4 - ?
a= % IT =ia; i,, =0,45318-30 = 217 ; i,,, = 0,453/250-345 =3.22;
IT 52 T 52 T 130 IT 210
l:f:—’azz :_,a3:f:_,a4:f:_.
i 217 3,22 i 322 i 322

OcHOBHOE OTKJIOHEHHE.

OTO OJJHO U3 ABYX MPEAEIbHBIX OTKJIOHEHUH, KOTOPBIE ONMPENEISIIOT PACIION0KEHUE OIS
JIOITYCKa OTHOCUTEIBHO HYJIEBOW JIMHUH.
Al s 2

—

a 4

Puc. 9. OCHOBHOE OTKJIOHEHUE Puc. 8. Pacnoiioxxenre 0OCHOBHBIX OTKJIOHEHUM

Tabnuia onpeneneHus xa

AKTCPpa MOCAAKHU:

ITocanka

Cucrema otsepcrus, H

Cucrema Baia, h

3a3op a,b,cdefgh A...H
Hatsar p,S,r,u...Z P..Z
[epexon js, k, m, n Js, K, M, N




3. [Ipumep peleHust 3a1a4m.

1. PaccuuTaTh mocauky @ 180H—g

Ancopumm pacuéma nocadku.

1) OmnpenensieM CHCTEMY M XapaKTep MOCAIKH:

Cucrema oTBepcCTHs, IOCAAKA C 3a30POM.

@180H7 — otBepcTHE 18096 — Ba

OmnpenenseM npenenabHble OTKIOHEHUs OTBEpCTUs U Bania (o cnpaBouHuky B.JI. Msrkosa
Jomycku u mocaaku,l Tom):

H7® 9675

2) CrpouM cxemy IoJIeH JOIyCKOB:

+

H7 Sy .t
/N ¥
4

-

l'u -,l\

—\)7

H7
Puc. 10. Cxema moJeit 10mycKoB OCaIKN & 180—6

3) OmpenesseM XapaKTePUCTUKH MOCAIKH.

OmpenensieM MiN ¥ Max 3a30pbl.

Smax=79IMKM;

Smin:14MKM.

4) OmnpenensieM mpeaesbHbIC pa3Mepbl (MaxX 1 MiN quamMeTps!).
dmax=180-0,014=179,986MM; dmin=180-0,039=179,96 1 mm;
Dmax=180-+0,04=180,04MM ; Dmir=180MM

H7
2. IlepeBectu nocaaxky 180—6 13 OIHOM CUCTEMBI B JPYTYIO
g

Aneopumm pacuéma.

1)  PaccuuThiBaeM OCHOBHYIO MMOCAIKY (CM. MPEIBIAYIIYIO 33124y ).

2)  Pucyem cxemy mosieii JOIMYCKOB JJIsi HOBOM ITOCAIKH.

3) Ilpu mepeBoje MOCaI0K U3 OJHON CHCTEMBI B IPYTYIO: 1)XapakTep mocaaku OCTaeTcs
HEU3MEHHBIM, T.€. IPE/ENIbHbIE 3a30Pbl U HATATH OCTAIOTCSI HEM3MEHHBIMHU; 2) TOUHOCTD
MOBEPXHOCTEH HEe MEHseTCsl.

Smax=const=79 mMxm

Smin=const=14 mxm

4)  Ha cxeme moseii I0MyCKOB PHCYEM IT0JIe T0ITycKa ocHOBHOro Baja h6, es=0.

[To cripaBOYHKKY OMpenesseM HUKHEee MPeeibHOe OTKIIOHEeH e Baia, ei=-0,025mmM.

OmnpenenseM BepxHee IpeaeabHOe OTKIOHEHUE OTBEPCTHS 10 (hopMyie
ES=Smaxt€i=0,079+(-0,025)=+0,034 mm (nu ES=e€i-Nmin).




OmnpenensieM HUKHEE NPpeelbHOE OTKIIOHEHUE OTBEPCTUS 10 (hopMmyie
El=Smintes=0+0,014=0,014mm

5) o cupaBounuky B.JI. MsirkoBa Jlonmycku u nmocaaku,l ToM orpeaesnsieM nocajaky B
CHCTEME BaJja:

@180E
h6

6) Ctpoum moje 10nycKa 1Jisi OTBEPCTUI U ONPENENsIeM OTKIOHCHHE.

MG/

Puc. 11. Cxema noseii 10mycKoB

3. 3aganue

3agaua 1
Jlano otBepctue ©207%%; Ban 0920_y 0. Paccuntate mocamky ¢ 3a30poM: ONpENEIHUThH

HOMUWHAJBHBIC U MPEACITBHBIC pa3MCpPhl; NPCACIBHBIC U CPEAHUC OTKIOHCHU A, TPEACIIbHBIC 3a30PhbI,
JOIYCKH OTBEPCTHUA, Bajla U IMOCAAKH. HOCTpOI/ITI) CXEMBEI IT0JIeH AOITYCKOB.

3amauya 2
OHpeHCHI/ITL HpGI[@.HBHBIe pa3MepH 1 OTKJIOHCHHA, ,Z[OHyCKI/I ,Z[CTaJIef/'I " 11oCaaoK, 3330pbl nu

HaTATHU 110 CJICAYIOIIUM JTaHHBbIM, MM!

+0,011 o 0011 +0011
2) @18 oo 6) P18 Sas B) D18 o
—0,014 +0,001 +0,023
+0,017
+0,006
r) @18 0008

Ha‘lepTI/ITL CXEMBI oIk JOITYCKOB.

3amaya 3
Jlansl npenenbHbie pa3mepbl 0TBEPCTHS Dmax = 125,040, Dmin = 125 MM u Bana, MM: @) Amax =

124,915, dmin = 124,875; 6) dmax = 125,083, dmin = 125,043; B) dmax = 125,117, dmin = 125,092; 1)
Omax = 125,020, dmin = 124,980; 1) dmax= 125,028, dmin,= 125,003. Onpenenuts - 3a30pbl, HATATH U
JIOIYCKH COEIMHEHHS, HAYEPTUTD YIIPOIIEHHBIE CXEMBI ITOJIEN JTOIMYCKOB.

3agaua 4



Beruuciuth nonycku B 5-M u 10-m kBanuTerax ajst pazmepa 100 mm.

3agaua S
Brrauciantb OCHOBHBIE OTKJIOHEHUSI OTBEPCTHH 1O 3aIaHHBIM OCHOBHBIM OTKJIOHEHUSIM BaJjia U
OIPENEINTh MOJIS JONYCKOB Bajla M OTBEPCTHS JUI1 KaKA0ro Bapuanta: a) €S = -100 mkm, 8-i

KBaJUTET; 0) €1 = +2 MKM, BaJl M3TOTOBJISIOT 10 7-MY KBAJHUTETy, OTBEPCTHE - IO 8-My KBaJIUTETY;
B) ei= + 32 MKM, BaJ H3rOTOBJISIIOT MO 6-My KBaJIUTETy, OTBEPCTHE - MO 7-My KBaJHTETY.
Homunansusiit auametp D = 60 Mm.

3agaua 6

JlaHbBI TOCA/IKK B CUCTEME OTBEPCTHS:

a) H7 /g6, H7/x8, H7/r6; 9120 mm

6) H7/h6, H7/Js6; H7/36; 25 mm

B) H6/g5, H6/m5, H6/p5; 913 Mm

r) H8/f7, H8/s7; H8/s7 ; 8165 MM

n) H8/e8, HB8/k7, H8/u8; @270 mm

e) H6/16, h6/js,5 H6/r5; 9300 mm

x) H5/g4,H5/n4, H6/s5; 915 mm

3) H7/c8, H7/m6, H7/u7; ¢5 mm

n) H9/d9, H8/m7, H&/x8; 9450 mm

k) H6/h5, H6/K5, H7/t6. 9380 mm

OnpenenuTs Ipynny U BuA nocaaxku. IlepeBect mocaiku B CHUCTEMY Baja U ONPENEIUTb,
MPEAyCMOTPEHBI Ji noiydeHHble nocaaku B ECJIL; HailTu npenenbHble OTKIOHEHUS U JIOIYCKU;
BBIYMCIIUTh MPEebHbIE pa3Mepbl OTBEPCTUN M BaJOB, MPEACIbHBIE 3a30pbl, HATATU U JIONYCKH
M0CaJI0K; HAYEPTUTH ICKU3BI TTOJICH JTOMYCKOB MOCa0K B MacIiTade; 3amucaTh 3aJaHHbIE pa3MeEPHI C
NpeaebHBIMU OTKJIOH EHUSMH.

3agaua 7

Ha pa3mep 23 mMm yctanossieH gonyck T=52 mxm. Ha pasmep 280 MM yCTaHOBIIEHBI 1OITYCKA:
T1=52 mxMm; To=130 mxm; T3=210 mxm. OnipennenuTh, B KaKoM cirydae Ha pasmep 280 MM
YCTaHOBJICH 0oJiee TOYHBIA U B KAKOM MEHEE TOUHBIN JAOIIYyCKH, YEM Ha pasMcEp 23 MMm.
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