Методические указания к занятию в дистанционной форме

по дисциплине «Метрология и стандартизация»

Дата проведения занятия: 08.04.2020
Тема: Размерные цепи
Задание:

1. Прочитать лекционный материал.
2. Письменно в тетради ответить на контрольные вопросы, которые представлены перед лекционным материалом.

3. Выполненное письменное задание представить на проверку, отправив на электронный адрес iralex55@yandex.ru (выполненное задание можно сфотографировать и прислать на проверку фотографию).
Срок сдачи письменного задания – не позднее 13.04.2020 г.
Контрольные вопросы:

1. Что такое «размерная цепь»?
2. Разница между подетальной размерной цепью и сборочной размерной цепью.
3. Дать определение линейных и угловых размерных цепей.

4. Дать определение плоских и пространственных размерных цепей.

5. Что включают в себя понятие «звенья размерной цепи», «замыкающее звено», «исходное звено»?

6. Какие звенья размерной цепи называются составляющими? Дать определения понятиям «увеличивающие» и «уменьшающие» составляющие звенья.
7. Какие задачи возможно решить рассчитав размерную цепь? Ознакомьтесь с порядком расчета размерных цепей различными методами (записывать не нужно).
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TOYHOCTb PASMEPHbBIX LIEI'IEI7I

TEPMUHbI W ONPEQENEHVA

PaccMarpuBas pasAMYHEIE MAITWHL ¥ MEXAHUIMEL, ORpYy>Rarolue
HAC, MEl BUAUM CAOXKHEIE COCAMHCHUS, B COCTAB KOTOPHIX BXOAHWT
MHO>KECTBO B3aMMOCBSI3aHHBIX AeTaieH, HMEIOIUX OmpeAeAcHHEe
pasMeprl. UT00k 06eceTnTs NPaBUABHYIO0 PabOTy BCEH MAITHHBL HAK
KaKOro-AMGO ee y3a, HEOGXOAMMO BEIACPIKATE STH PA3MEPH! B ParHo-
HAABHO TIOAOGPAHHEIX IIPEAGAAX, TAK KAK M3MEHEHHEe DasMEpPOB A0-
60if ¥3 MHOKECTBa AETaAel BEIZOBET HapylleHue HOAOKEHUS ADYTHX
aAetanelt (puc. 7.1}

AAst OIPEAGACHHA OUTHMAABHOIO COOTHOTIEHHS IPEASABHEIX, B3a-
HMMOCBS3AHHEIX Da3MEPOB OAHOM AW HECKOABKUX AeTancH, BXOAFIIAX
B COOPOYHEIN y3eA, IPOBOAAT pasMEpHAIl aHAAUS, TOPEABAPUTEABHO
TOCTPOMB Pa3MEpHEIE LIEu.

Coraacro MeTopmYeCKUM yKazammsM PA 50—635—85 «Llenu pas-
MepHEe. OCHOBHEIE TIOHATUST. METOAR pacueTa ANMHEMHEX U YTAOBBIX
Leneli» pasMeprOil UEnbI0 HASLIBAIOT COBOKYIIHOCT pas3MepoR, o6pa-
3YIOIUX 3aMKHYTEA KOHTYP H HETNOCPeACTBEHHO YYacTBYIOIHX B
PelIeHUN HOCTaBACHHOM 3aAaUM,

Uens, B KOTOPYIO BXOAAT Pa3MepHl OAHOM ACTAAH, HA3EBAIOT NO-
gemanabHoil pasmeproli (puc. 7.2), a 1elrs, COAEPRAILYIO pasMepl
HECKOABKHX AeTarel, — C60POunOil pasmeproii (puc. 7.3, oM. Takxe
puc. 7.1).

Arst aHAAH3E DASMEPHOMH LETH HEOGXOAMMEIM YCAOBHEM SIBASETCS
3aMKHYTOCTh PA3MEPHOrO KOHTypa.

B saBucuMoCT# OT PACIOAOKEHWSI PA3MEPOB pasMepHEIE Ien
TOAPABACASIOT HA AMHEHHHE, YTAOBEIE, IIAOCKHE U NPOCTPAHCTBEH-
HEIE,

PasmepHsie mely ¢ AMHEMHEIMA Pa3MepaMy B KATeCTBE 3BEHLEB
HAa3BIBAIOTCH AUHEUHbIMU.
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Puc. 7.1. Tlpumep HaneceHus pasmepos A,—Ag LUSTYHHO-MOPLUHEROro
o] 1 8 5
y3na ABUraTesis BHYTPEHHErO CropaHus |

PasMepHBIe IeMH, 3BEHBAME KOTOPHX SBASIOTCH YTAOBHIC DA3Me-
DBI, HA3LIBAIOTCS YTAOBBLMIL

Ecau Bce 3BeHEs ey ACIRAT B OAHOM AN HECKOABKYX IIADaAAEAD:
HEIX TAOCKOCTSX, TO TaKas Iellb HA3EIBACTCS NAOCKOLL; & €CAY 3BEHBA
Leny HeMapaAASABHEI ADYT APYTY M AXKAT B HEHAPAAAGABHEIX TIAOC-
KOCTSIX, TO OH4 Ha3BIBACTCH NPOCMPAHCMEBEHHOI.

155





[image: image2.jpg]Puc. 7.2. MogeraneHas
paamepHas Lenb

Ilo HasHaueHwuIo PasMepHHE I[ellH MOJKHO IIOAPA3ACAWTD!

 Ha KOHCMPYKmopcKue, 00ecnedrBaoIue TOYHOCTE n3pe-~
AW Ha 3Talle ero HpOeKTUPOBaHMS;

¥ mexHoAOruyecKue, BHpPayKaroliue CBs3h pa3sMepos oOpaba-
THIBAEMOHU ACTAAY C TEXHOAOTHIESCKIM HIPOoIleCCcoM;

" usMepumeAbHble, PEUIAIONIHNE 3aAa4y U3MEPEHUST o1peae-
ACHHBIX 3BEHBCE, XaPaKTePUIYIOIINX TOYHOCTE U3ASAUS.

PasMepsl, COCTABASIONIKE Pa3MEPHYIO 1ellh, HA3HBAIOTCH 3BEHbAMIL

3BEHO, KOTOPOe SBASIETCS MCXOAHBEIM LY ITOCTAHOBKE 3aAAUM WAK
MOAYI8ETCS MOCASAHHEM B TIpoliecce 0OpaGoTKU ASTAAY, €€ M3MePeHUsT
uAn cOOPKM H3AGANSA, HA3kIBACTCS 3ambikarowum. (Ha puc. 7.3 3ambr-
KamoI¥M 3BEHOM SABASETCH 3a30p S.)

3aMEIKAIOMUM MOKeT GHITH TAKOE 3BEHO, TOYHOCTH KOTOPOTO OIi-
PeAeAsieT TOYHOCTD M3TOTOBACHMSA ACTAAM HAM BCErO Y3Aa B LIEAOM.

HoMusarbHEIR pasMep ¥ TOYHOCTE 3aMBIKEIOIEr0 3BE€HA 3aBHCHT
OT TOYHOCTH BCEX OCTAABHBIX 3BEHBEB IeI¥, KOTOPHE HA3HBAIOTCS
cocmagasowmumu. MavMerenne HX pasMepOB IPHBOAMT K H3MEHEHNIO
Pa3sMepOoB 3aMEBIKAIOIIETO 3BEHA (HO He AOJJKHO BELIHIBATE H3MEHEeHHN
PasMepOB MCXOAHOTO 3BEHa).

Hcxognoe 3BeHO — 3aMBIKalOmee 3BEHO, PasMep KOTOPOTO 3aAaH
¥ €r0 HY7KHO 06€CIIeYnTh COOTBETCTBYIOIIMM HCIIOAHEHUEM COCTABAS-
IOIUX 3BEHBEB,

CocraBAsIONMe 3BEHbS OGO3HAYAIOT HA CXeMaxX HAW YePTeXRax
TIPONKCHBIMU GyKBaMU PyCCKOro aadasura (A, b, B 1 T.A.) HAM CTPOu-

S o

i T Pue. 7. 3 Mpumep cGopouHo
pazmepHoR Lenu:

D, d — puametpet orBep-
cTna u Bana; S — 3a30p;
B4, By, B, — pasmepbl

By
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Puc. 7.4. Cxema pasmepHo# Lenn Ay | Ay A
¢ 1

HEIMH GyKBaMu rpedeckoro andasura (kpome 6yks o, B, ®, & u A)
C COOTBETCTBYIOUIUM IOPSAKOBEIM HOMepoM (1, 2, 3, ..., m). 3aMuIKa-
Iolllee 3BeHO 0003HAYAETCS COOTBeTCTByIOIIIeI/I GYKBOH C MHAEKCOM A
(HatpuMep, Ay).

CocTaBASIONIME 3BEHBS MOTYT OHITH YBEAWUMBAIOIIMMY B YMEHb-
TIAIOMUMHE.

VBeAuquBamwujle 3B€Hbsl — HTO 3BEHDb, YBeANYEHNE DPa3ZMepoB
KOTOPBHIX OPUBOAUT K YBEAMUEHMIO pasMepa 3aMBIKAIOUIero MAW Hc-
xopHoTo 3BeHa. Ha puc. 7.2 TakuM 3BeHOM SBAIETCH Ajz.

YMeHbulaiouie 36€Hbs1 — ITO 3BEHBS], YBEAUUEHHE Pa3MEPOB KO-
TOPHIX IIPUBOAUT K YMEHBIICHAIO 3aMEIKAIOMIETO MAM MCXOAHOTO 3Be-
Ha. Ha puc. 7.2 K TAKUM 3BEHBSIM OTHOCATCS A; 1 A,.

PasMepHyo 1ens yAOOHO UPEACTABASITL B BHAE 3aMKHYTOTIO BEK-
TOPHOTO KOHTYPQ, B KOTOPOM BEKTODE! HAIIPaBACHE AMGO IO 4aCcOBOH
cTpeaxe, AuGO IPOTHB Hee (puc. 7.4).

YMeHEIIaOMHe 3BeHbS MMEIOT TaKOe JKe HAlPABACHNE, KAK ¥ 3aMbl-
KalOIIETO 3BeHA (¢-), & YBeANUMBAION{e ~— IPOTHBOIOACIKHOE (—).

Anaan3 pasMepHEHIX Leneil u ux pacqu TIPOBOASIT C IEABIO OIpe-
ASACHUS!

®  YUCAOBOU B3aMMOCBSI3H pasmepos, ofecneuuBaoNIUX SKCII-
AyaTanroHHBIE TPeOOBAHUSI 1 DKOHOMUYECKH Ileaecoobpas-
HYIO TOTHOCTDS COBAIOACHHS ITUX pasMepos;

"  3KOHOMHYECKH ONPaBAAGHHOTO BHAA B3aMMO3AMEHHEMOCTH
(TOAHO ¥AY HETIOAHOR);

®  AOIYCKOB PasMepoB ¥ PAIlMOHAABHOIO IOPAAKA: KX IIPOCTa-
HOBKIH HA YEPTEIKAX.

Tlpu pacdere pasMEepPHEIX Hellell PeIIaloT NPSMYI0 U OGPAaTHYIO
334N, _

Hpamas 3agaua peliaeTcs A OHPeASASHHS AOIYCKOB U IPEAGAD-
HBIX OTKAOHEHHWH COCTABASIONIMX 3BEHBER II0 33A8HHEIM HOMUHAAB-
HEIM Pa3MepaM BCeX 3BEHBEB IIeTH M 38AAHHEIM NPEACABHEIM Da3Me-
PaM HCXOAHOTO 3BeHa.

Petrenvie 06pamuoil 3agaiu HO3BOASET OHpeAeAI/ITL HOMHHAAB:
HEIH pazMep, IPeAEAbHEBIe OTKAOHEHHS U AOIYCK 3aMLIKAIOMIETO MAK
HMCXOAHOTO 3B€HA IO 3aAaHHEIM HOMMHAABHEIM PazMepaM M MPeAeAb-
HBIM OTKAOHEHHSM COCTABASAIONIUX 3BEHDEB.
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[image: image3.jpg]METOfIbl PACHETA PA3MEPHbIX LIEMEV

CynuiecTsyeT HECKOABKO METOAOB pPelleH A NPaEMOU M o0fpaTHOH
3apaY B YCAOBMAX TIOAHOM M HETIOAHOM B3amMo3saMeHseMocTn. Hanbo-
Aee PACHPOCTPAHEHHBIMY M3 HHX ABASIIOTCA CACAYIOWIUE MEeTOABL

®  pacdera Ha MAaKCHMYM — MHHHMYM (00eCTIeUHBAET IIOAHYIO
B3aUMO3aMEHAEMOCTE);

B TEOPETUKO-BEPOATHOCTHHIY (0BecneunBaeT HEIOAHYIO MAU
YACTUUHYIO B3aUMO3aAMEHIEMOCTD);

" IpynOIoBOH B3aMMO3aMEeHAEMOCTH;
™ OAMHAKOBOM TOWHOCTH;

®  pPaBHHIX AOHYCKOBR;

" DPETYAMPOBAHHS;

®  NIPHTOHKH.

PaccMOTpUM HEKOTOpBIE M3 3THX METOAOB Ha IpHUMepe pacdeTa
PAa3MepHO IeIH MOAIIHIHUKOBOTO Y3Aa (PHUC. 7.5).
And pemenus 0O6paTHOM 3aAaUU UCHOABL3YEM MeMmoyg pdciema Ha
MAKCUMYM — MURUMYM.
Wsecrusr: A, ESA; EIA, TA,.
Omnpepeants: A,, ESA,, EIA,, TA,.
Pacdyer BRIIOAHSIEM B CACGAYIOHIEM IIOPSIAKE.
CocraBasieM CXeMy Pa3MepHOM menu
H OIIpepeAsieM 0DIlee YHCAQ m 3BEHBEB B

// Hel (puc. 7.6).
OnpepensieM XapaKkTep 3BeHLEB: A, —

§ 3aMBIKaloiee 3BeHO; A1 — YBEAUYHBA0~
mee 3BeHO; Ay, Ay Ay — YMEHBIIAIOUIHE

% 3BEHB.

EcAm n —— YHCAO YBEAUYMBAIOUIMX 3Be-

_,77%7 HBEB (AAS HAIEro cAydasg n = 1), a p —

A UUCAO YMEeHBIIAIOUIHX 3BeHbER (p = 3), TO

n+p=m-1.

CH &

Puc. 7.5. PaamepHas uenb

A
! noaLunNBEuKoBoro yana
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Puc. 7.8. Cxema pasMepHON Lenn A
NOAWWITHVKOBOrO y3ia
G 4UCTIOM 3BeHbes M =5 Ay Ay | A | A

CocTaBAaseM ypaBHeHUe HOMUHAABHEIX PA3MEPOR B JACTHOM CAyYae:
Ap=Ar— A+ Az +AY;

B 00IEeM cAyHae

2 2
Ay= ZAiy\z _z
=1 i=1

OripeaeasieM AONYCK 3aMBIKAIOIETO 3BEHA, AAS UETO COCTABAIEM
ypaBHEHHE AOIYCKOB

TAL= Asmax — Aamin-

TIpeaeAbHEEe pasMephl 3aMEIKAIOEro 3BeHa MOTyT GEITH Onpeae-
AGHEI II0 CACAYIOUINM POPMYAAM:

n p
Apmax =2 Aiysmex— 2 Atypmins (7.1)
=t i=1

n p
Apmin =2Aiyamm*2Aiwmax' 52
i=1 i=1

TTOCKOABKY Pa3HOCTE MeXAY HPEACABHBIMU Da3zMepaMH 3BEHBLEB
TPeACTaBAdeT cOBOM AOIMYCK, MIOAYYHM

n P
TA, = 2. TAip + > TAj.-
=1

i=1

Tak Rax CyMMa YBeANHUBAIOUIAX K YMEHBILAIIIIMX 3BEHLERB paBHAa
(n+p=m-1), to

m-1
TA, = . TA, (#.3)

i=1

T.€. AOIYCK 3aMBIKAIOIIETO MAY MCXOAHOTO 3B€HA DABEH CyMMe AOITyC-
KOB COCTABASAIOIINX 3BCHBEB.
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[image: image4.jpg]Haxoaun npeaeabnEle pasmMeps 3aMEIRAIOMEro spema (ompepensi-
€M €T0 BepXHee U HUKHee OTKAOHeHH#). C yyeToM dopmyast (7.1),
uAN

Apmay=Ay+ES A,

TIOAY UMM
I o

ESA, =Y ESAyp ~YEIA L,
i=1 =1

a ¢ ygetoM GopMyAH (7.2), uan

Apmin =Ay+ELA,,
td 2
EIA, = Y ElAy, - Y ES A,
i=1 i=1

Taxum 06pazom HaxoAsTCH mpepenbHEIe PasMepsl 3aMBIKAIOIIero
HAM UCXOAHOTO 3BEHA.

Coraacro dopmyae (7.3) AOITYCK 38MBIKAIOIIETO 3BeHA PaBeH CyM-
Me AOMYCKOB BCEX COCTABASIONIUX 3BCHEEE,

Ilpy NIPOEKTUPOBAHUYM M U3TOTOBACHHK AeTanrell HeoGXOAUMO
CTPEMHUTECS K MEHUMAALHOMY UHCAY 3BEHBEB TEIH, T.€. AOAKEH CO-
OAIOASTECS RPUHUUN Kpamudiiuiei uenu.

Ilpm pemenun mpsMoit sapagm PasMEepHOro aHAAW3a MOMKHO BOC-
HOAB3OBATLCA MEMOYOM PUBHBLX JONYCKOB, KOTOPOM yAOGHO TIpAMe-
HATE, CAM COCTABASIONINE PA3MEPH! LelH BXOALT B OAHH pa3sMepHEIR
WHTEDPBaA MAM B KpaifHeM crydae B cocepune nuTepBansl. MeToa oc-
HOBAH Ha NPEAITOAOKEHHY O TOM, UTO AOIIYCKH BCEX COCTaBASIOIIAX
3BEHBEB DABHEI

TA; =TAy=...=TA, =T, A, (7.4)
Coraacuo dopuyae (7.3)
m-1
TA, =Y TA,
i=1
HAM C yIeTOM (POPMYAED (7.4)
TAy=(m-1)T, A,
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Toraa AOTYCK AFOGOTO 3BeHA PA3MEPHON LElM MOXKHO OHPEeACAUTH
10 hopMyae

ToA=TAym~ 1.

Ha¥ipeHHEIH AOIYCK JKeAATEABHO CROPPEKTHPOBATEL A0 3HAYEHMS
OAMKAHINEro CTaHAAPTHOTO HOAS AOIYCKA.

DTOT METOA, HABHAUCHUS [IOALH AOIIYCKOB COCTABASIIOINUX 3BEHLER
AOCTATOYHO IIPOCT, HO He COBCEM TOYEH, MOITOMY €r0 OGHIYHO npu-
MEHIOT AN TIPeABAPUTEABHOIO Ha3HAUSHUS AOHYCKOB.

TIpsaMyro 3389y MOJKHO PEIlyTE | Memogom OgUHAKOBOU MOYHO-
cmu (MeTOAOM AOIYCKa OAHOTO KBaAMTETa TOYHOCTH). B 5TOM CAydae
YCAOBHO NPUHWUMAEM, YTO BCE COCTABASIOUIHE 3BEHBSA LEMU BLITIOAHE-
HEI C AOIIYCKOM IO OAMHAKOBOMY KBAANTETY TOYHOCTH.

W3 moppasa. 3.1 M1 3HaeM, gro

. TA=Ki

TAE kK — umchA0 SAVHUL] AOITYCKa, 3aBUCSIIEe OT KBAAUTETa TOYHOCTH;
I — epmuHMIG AONYCKA, 3aBUCAIIAA OT HOMHHAABHOTO pasMmepa,

i=0,45YD +0,001D.
Hcmoassys dopmyay (7.3), moayumm

TA,=kyi; + Kaly + gy + ... Ky igq.
KBanuTeTh TOYHOCTH V BCeX 3BEHBEB IPUHATE OAMHAKOBBLIMHU:

ki=ky=k;=.. =kyy =kcpv

HO3TOMY
m-1
TA =k, Xi,
OTKyAQ
il
ke, =TA /Y i

i=1

-Panee mMET yRe OmpepeAsiAu i AAT RAKAOTO HHTEPBAAY Pa3MEpPOB U
mapaMerp k AAT KaOKAOTO KBAAHTETA.

TloayueHHoe 3HaveHMe k., pearo GriBaeT aGCOAIOTHO TOTHO PaBHO
KaKoMy-AMGO 3HAYeHHIO k AMS KOHKPETHOTO KBAAKTETA, II03TOMY MBI
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[image: image5.jpg]BEIOMpaeM OAMDKAHINIM K 5TOMY 3HaUCHMIO KBAAKUTET U IO TAGAMIAM
TOCT 25347—82 onpepeaseM AOIYCKM COCTABASIIOIIUX 3BeHbEB, 00-
pallas BEHUMaHWe Ha TO, 9TO AONYCKM OXBATHIBAEMBIX Pa3sMEPOB PAC-
CUMTBIBAEM, KaK AAS OCHOBHOTO BaAd, & AOIYCKH OXBATHIBAIOIMX Pa3-
MepOB — KakK AAT OCHOBHOTO OTBEPCTHSL.

B ycaoBuSIX MACcCOBOrO ¥ KPYITHOCEPHMHOTO [IPOM3BOACTBA, KOTAA
pacyeT pa3MepHHX Lellel BHIIEH3AOKEHHBIMU METOAAMH 4acTo He
TIO3BOASIET TIOAYYUTE 3KOHOMMYECKH BEITOAHBIR PE3YABTAT, EACCO06-
Pa3sHO HCIIOAL30BATE MEOPEeMUKO-BEPOSMHOCIHbIE MEMOghL Pacue-
T4, OCHOBAHHEBIC Ha CYMMHMDOBAHHM CPEAHUX DA3MEPOB, OLPEACACH-
HEIX C YYeTOM CAYYaWHBIX HOTPEIIHOCTEeH.

Tlpu sToM 3aMEIKaIOIee 3BEHO PA3MEPHOM IENMH PacCMaTpUBAeT-
€51 KaK CAYYaiiHasT BeANYMHA, ABATIOMANCA CYMMOM He3aBUCHMELX CAY-
9JaHHEX TePeMeHHBIX Da3MEePOB COCTABASIONIMX 3BEHbEB. BMecTo aa-
re6panvyeckoro CyMMHPOBAHUS AOOYCKOB TEllepb OCYIIECTBASETCS
KBaADPATHIECKOe CYMMHUPOBAHUE:

TA, =

TorpemrHOCTH M3TOTOBACHUSA MAN COODKH ACTAASH PA3AWYHBIX
Pa3sMepos MOTyT HOAUMHATECH PA3ANYHBIM MaTeMATHYECKUM 3aKOHAM
(3aKOHY HOPMAARHOTO PaCIIPeASACHUs, PABHON BePOATHOCTH, 3aKOHY
TPEYTOABHUKA ¥ Ap.). Jamme Bcero oHM IOAYHHSIIOTCS 3aKOHY HOD-
MAaABHOTO pacnpepenreHHs. [109TOMYy B pPaCYeTHl BBOAIT Pa3AUYHEE
KO3(DDUIHEHTH, CBI3HBAIONIYE 3aKOHB PABHOL BEPOATHOCTH U TPe-
YrOABHHKA C 33aKOHOM HOPMAALHOTO PaCIPEASASHUS.

KOHTPOIBbHLIE BOMPOCHI

1. Yro npepcrasnseT cobon pasmepHas Lenk? HasosuTe evasl pas-
MEpHBIX Liened.

Kak MOXHO KnaccutMumMpoBaTe PasMepHbIE Lenn No UX HasHave-
Huo?

Kakue 38eHLR LIen Ha3biBaOTCR COCTABMADLLUMMY, YBEANYUBAIO-
LLMMW Y YMEHBLUBIOLLMMN?

Kakoe 38eHO Ha3bIBaAKOT 3aMBIKAIOLLMM, & KAKOE -~ UCXOAHLIM?
KakoBbl 0C06eHHOCTI PeLLIEHS NPAMOi 1 06PaTHOM 3aia4 pasvep-
HOro aHanusa?

Kakumy METOZEMM PELLIAIOTCS 33841 pa3MepHOro aHanuaa?

2 R S
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7. B kakom nocnefoBaTenbHOCTY MPOBOAAT PA3MEPHLIN BHANNS Me-
TOAOM PECHETE HA MEKCUMYM —MUHNUMYM?

8. B 4em 3aK/o4aoTcs 0COGEHHDCTY PELLEHUA PasMepHbIX Lienen
METOROM PaBHbIX AOMYCKOB?

9. Kak rpoBectu pasmepHbii 8HaNU3 METOROM OAUHAKOBOM TOYHOCTM
(oaHoro ksanuTeTa)?





