Ministry of Education and Science of the Republic of Kazakhstan

Kazakh Innovative Humanitarian Juridical University

Y.NABI

Methodics of 3D modeling in the Autodesk Inventor
Environment: Introduction in course

(with translation into Kazakh and Russian)

Methodical textbook

Semei, 2019



UDC 006
LBC 30.1
N 11

Methodical textbook published at the expense of grant “Best teacher 2018 of
Ministry of Education and Science of the Republic of Kazakhstan

Kazakh Innovative Humanitarian Juridical University academic Council
recommended (Protocol # 1 24.09.2019)

Reviewers:

G.Skabayeva — Head of professional pedagogy department of Kazakh national
agrarian University, candidate pedagogical Science, Associate professor

E. Kurmanbayev - Head of the Department of mathematics and Informatics of

Kazakh Innovative Humanitarian Juridical University, candidate of physical and
mathematical Sciences

Nabi Y.
N11 Methodics of 3D Modeling in the Autodesk Inventor Environment:
Introduction in course (with translation into Kazakh and Russian): methodical
textbook -  Nur-Sultan, FE “Bulatov A.”, 2019- 49 p.

ISBN 978-601-326-377-9

Part 1 contains excerpts from 1SO standards, which differ from the provisions of the State standards of the
Unified system of design documentation. Part 2 provides an introduction to working in the Autodesk
Inventor Environment. Textbook is designed for students of technical and vocational education to prepare for
national and world competitions World Skills competence «Mechanical Engineering CAD»

UDC 006
LBC 30.1
ISBN 978-601-326-377-9

© Nabi Y., 2019



PART 1. GENERAL PRINCIPLES
1-bOJIIM. HET'I3I'l KAFUJIAJIAP
YACTD 1. OCHOBHBIE TPUHIIUIIBI

Computer aided draughting and design CAD is much more than drawing lines by electronic means.
Similarly by the purchase of a CAD system, a design does not emerge at the push of a button. ‘Buy
a computer and you don’t need a draughtsman’ is also very different from reality. The engineering
designer is very much responsible for decisions taken at all technical stages between conception and
production. The computer is an aid and performs the operations with rapidity and accuracy.
CAD aBroMaTTaHABIpBUIFAH JKo0ajay OKyWeciHae cbI30ajmapAbpl  OpbIHAAY  AJIEKTPOHIBI
KYpaJIapJbIH KOMETIMEH ChI3yJlaH dijeKanaa 6acka 0oubin Tadbuiaasl. Coin cusaktel CAD-xyiecin
caThIIl aly Ke3iHje xoba TyiimMeHi Oip peT 6acy apKbuibl naiiaa Gonmaiinel. "KoMieioTep caTsin a,
Ci3re CBI3FBII Ka)XeT eMec' JereH UIbIHIBIKTaH eTe epekuieneHeal. WHxkeHep-KOHCTPYKTOp
TYKBIPBIMIaMa MEH OHJIPIC apachlHAAFbl OapiblK TEXHUKAIBIK Ke3eHJAEpAe KaObLITaHATHIH
miemiMaep YIIiH eTe kayanTbl. KoMmbroTep JKbUlaM KOHE JONIIKIIEH OIepanusiapibl
OPBIHAANTHIH KOMEKIII OOJIBIN TaObLIAbI.
Brimonnenue ueprexkeil B cucteMe aBTOMaTu3upoBaHHOrO mpoektupoBanus CAD mpencrasiser
co0o# Topazao OobIIe, YeM YepueHUe JTMHHUNA C MOMOIIBIO AIEKTPOHHBIX CPEACTB. TOYHO TakK ke
npu nokynke CAD-crucTeMbl MPOEKT HE MOSABIIAETCS OJHUM Ha)xxaTHeM KHomkH. ‘Kynu kommbrorep,
u Tebe HE MOHAAOOUTCA YEPTEKHUK " TOXKE CHIBHO OTJIMYaeTCs OT peanbHocTH. WHkeHep-
KOHCTPYKTOpP OYEHb OTBETCTBEHEH 3a pEIIEHUS, MPUHMMAaeMble Ha BCEX TEXHUYECKUX ITarax
MEXy KOHIICTIIHEH W TPOW3BOACTBOM. KOMITBIOTEp SIBISETCS TOMOIIHUKOM, BBITOTHSIOIIMM
oreparyu ¢ ObICTPOTON U TOUHOCTHIO.

Chapter 1. General rules of the drawing executing
1-tapay. Cbi30a opbIHIAY/IBIH KAJINbI epesKeiepi
I'maBa 1. O0mme npaBuJia BHINOJHEHHUS YePTeKeH

1.1.Drawing paper sizes

The British Standard BS8888 recommends that for normal practical purposes the area of the largest
sheet is one square metre and the sides are in the ratio of1:V2. The dimensions of the sheet are 841
mm x 1189mm. For smaller sheets the longest side is progressively halved. Drawing sheets
sometimes have a border of at least 15 mm width to provide a frame (Fig.1.1)

1.1.ChI3y KaFa3bIHBIH eIIemMaepi

British Standard BS8888 bputanaplk CTaHAApThl KAJBINTHI MPAKTHKAIBIK MakKcaTrTap VIINiH €H
YJIKEH TapakThIH ayaaHbl Oip IIapiibl METpl, ajl >KakTap 1:N2 karbiHachHIA OOJIYBIH YCHIHAIBI.
[Tapak enmemaepi 841 mm x 1189mm. Kimni nmapakrap yuriH eH y3bIH *arbl exire Oemnineni. Keiine
chi30a MmapakTapblHAa paMKaHbl KaMTaMachl3 €Ty VIIH €Hi 15 MM-JIeH KeM eMmec Iiekapa Oonaibl
(Fig.1.1)

1.1.Pa3meps! uepTexkHoM Oymaru

bputanckuit crangaptr BS8888 pexomenmyeT, 4TOOBI Ii HOPMAalbHBIX MPAKTUYECKUX IeNen
JIOIIAIb CaMOTO OOJBIIOTO JMCTA COCTABIISIA OJMH KBaJAPATHBIN METP, @ CTOPOHBI HAXOMINCH B
cooTHomEenuH 1:12. Pasmepsr mucta 841 mm x 1189mm. [{nst Gonee ManbIX JUCTOB camasi ATUHHAs
CTOpOHA MPOTPECCUBHO JCIUTCS TomojiaM. YepTeKHbIe JIUCTHI WHOT/Ia UMEIOT TPAHMITY TUPUHOM
He MeHee 15 MM 1uis obecnieuenus pamku (Fig.1.1)
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1.2.Lines

Two thicknesses of line are recommended for manual and CAD drawings in the ratio of 2:1. Line
thicknesses of 0.7 and 0.35 are generally used and will give good quality, black, dense and
contrasting lines. Table 1.1, shows applications for different line types which are designed to obtain
a good professional finish to a drawing. Various combinations of line thickness and type are shown
on the mechanism in Fig. 1.2. (Circled numbers relate to the line types in Table 1.1.). Figure 1.3
shows part of a cone and if the complete cone was required, for example for dimensioning purposes,
then the rest would be shown by adding narrow continuous lines which intersect in a dot.

1.2 ceI3bIKTAp

Kommen xone CAD-meH cei3bputraH chi3danapaa 2:1 KaThIHACHIHIA OOJIATHIH CBHI3BIKTAPIBIH €Ki
KaJBIHABIFBIH Maiiaanany ychlHbUIaAbl. Chi3bIkTapAbiH 0.7 MeH 0.35 KanmbIHABIFBI 9JIETTE KAKCHI
camaJbl, Kapa, TBHIFBI3 KOHE KOHTPACT ChI3bIKTapabl Oepemi. Table 1.1-1e chi30aHbI jKaKChl KociOn
paciMaeyre apHajlFaH TYPJl ChI3BIKTAp/Abl KOJAAHY >Kardaiiapbl KepceTulreH. Typii KaJlbIHIBIK
KoMOWHaImsIapbl xkoHe chI3bIK TYpi Fig. 1.2-me xepcerinren. (Kenripinren HoMmipiep Table 1.1
&Ko tuntepine katansl). Fig.1.3 -re koHycThIH Oip Oeiri KepceTiireH, erep TOJbIK KOHYC TaJlall
eTiJice, MBICAJbl OJIIIeMEepAl ©JIIey MaKcaTTapbl YVIIiH, KaJlfaHAapbl HYKTeIe KUBLIBICATHIH
KIHIIIKE TYTac ChI3BIKTAp/Ibl KOCY apKbUIbl KOPCETLTYl MYMKIiH.

1.2 Jlunun

Hns geprexkeit Bpyunyto u CAD pekomeHmyeTcss WCHOJIB30BAaTh JIBE TOJIIWHBI JIMHUHA B
cootHomenuu 2:1. Tommmua muauu 0.7 m 0.35 0oOBIYHO HCHONB3yETCSA, YTO JaeT XOpollee
KauecTBO, YEpHBIC, IUIOTHBIC M KOHTpacTHbIe yuHuU. B Table 1.1 moka3aHbl mpuiioxeHHs st
pa3aMYHBIX ~ TUIOB  JIMHUM, KOTOpbIE  IPEJHA3HA4YeHbl U1 IOJYYEHHUS  XOPOILIETro
npogeccuOHaIBHOrO 0GOpMIIEHHU depTexka. Pa3nuuHble KOMOMHAIMM TOJIIMHBI U THUNA JIUHUHA



nokaszansl Ha Fig. 1.2. (OOBeneHHbIe HOMEpa OTHOCATCS K TunaM ctpok B Table 1.1). Ha Fig. 1.3
NOKa3aHa 4acTh KOHYCa, M ecI Obl TPEOOBAJICS TOJHBIH KOHYC, HAPUMEp IS Iieell H3MEepeHUsI
pa3MepoB, TO OCTaJIbHOE OBbLIO ObI MMOKAa3aHO MyTeM J00ABJICHUS TOHKUX HEMPEPHIBHBIX JIMHH,
KOTOPBIE TIEPECEKAIOTCS B TOUKE.

Table 1.1
Example, Application Konnany [Tpumenenue
description &
presentation
A. Continuous wide | Visible edges and | Kepinerin merrep MeH | Bugumbie  kpas  u
line outlines Kapamiap KOHTYPBI
B. Continuous 1 Dimension, | 1 Ommey, meirapy xoHe | 1 PasmepHsie,
narrow line extension and | mpoeKIKs ChI3BIKTAphl | BHIHOCHBIC "
- projection lines 2KemnneHeH KuMaiapra | IpOEKIHOHHBIC THHHH
2 Hatching lines for | apnanran ChI3BIKTAY | 2 JIluHMM MITPUXOBKU
cross sections CBI3BIKTAPBI TSt MOTIEPEYHBIX
3 Leader and reference | 3 Hlbirapy  JKOHE | CCUCHHUU
lines KOCAJIKBI ChI3BIKTAp 3 BeiHocHbIe u
4 Outlines of revolved | 4 Berrecripinren | BcrmoMorarenbHbIe
sections KuMasap Kapamjaapbl JMHUH
5 Imaginary lines of |5 JKamran KubLIBICY | 4 Kontypbl
intersection CBI3BIFbI HaJIO)KEHHBIX CEYEHU
6 Short centre lines 6 Keicka 1eHTpmIK | 5 MHUMBIE  JHHHH
7 Diagonals indicating | cbI3bIKTap nepeceyeHusI
flat surfaces 7 Kazpik  Oerrepai | 6 KopoTkue 1eHTpOBbBIE
8 Bending lines OinmipeTin JTMHUT
9 Indication of | nuaronanbaap 7 Juaronanu,
repetitive features 8 Uiy ChI3bIFbI o0o3HavaroIne
9 KaiiTaganaTblH | IUIOCKHE TIOBEPXHOCTH
Oenrinep/i KepceTy 8 Jlunuu nszruda
9 VYkazanue
MTOBTOPSIFOIIHX CSI
TPU3HAKOB
C. Continuous | Limits of partial views | Cei3eik ~ och  Ooubin | [Ipemenbl  4aCTUYHBIX
narrow irregular line | or sections provided | TaGbIIMaWTBHIH BHJIOB WJIA CEUCHHUI MTPU
the line is not an axis | »karmaiiia TOJBIK €MeC | YCJIOBHH, YTO JIMHUS HE
KepiHicTep MEH | SIBISIETCS OCBIO

KUMaJIapJIbIH MEKTepPi

D. Dashed narrow
line

Hidden outlines and
edges

KepinbeliTin Kapamaap
MEH ILETTEP

CKpBITBIE KOHTYPBI M
Kpast

E. Long dashed

1 Centre lines.

1 [leHTpmiK CHI3BIKTAp

1 JIlunum nenrpa.

dotted narrow line | 2 Lines of symmetry | 2 Cummertpus | 2 Jluauu cummerpun
3 Pitch circle for gears | cpI3bIKTaphI 3 Kpyr rtanraxa mis
4 Pitch circle for holes | 3 Ticrerepurik  YIIiH | IIECTEPHU
TaHrax 1menoepi 4 Kpyr TtaHraxa s
4 TecikTep YIIIiH | OTBEpCTUI
TaHT X MICHOEpi
F. Long dashed | Surfaces which have | Epekiie tanantapra | [JoBepXHOCTH, KOTOpBIE
dotted wide line | to meet  special | colikec 6onaThiH OETTEp | JOIDKHBI
requirements COOTBETCTBOBATH




0COOBIM TpeOOBaAHUSIM

G. Long dashed | Note BS EN ISO 128- | BS EN ISO 128-24 6yn | [Ilpumeuanue BS EN
dotted line witch | 24 shows a long | kommany ymiie y3eiH | 1ISO 128-24 nokassiBacT
wide line at ends | dashed dotted wide | y3inme HyKTem KaliblH | JUIMHHYIO HITPHX-
and at changes to | line for this | CBI3BIKTHI KOpCETE I MYHKTHPHYIO  TOJICTYIO
indicate cutting | application JUHUIO Ui 9TOrO
planes [IPUMEHCHHS
B
|
H. Long dashed | 1 Preformed outlines | 1 Anapia ana Kypburras | 1 JIvnus
double dotted | line KapaMmap ChI3bIFbI [IPeIBapUTEIILHO
narrow line | 2 Adjacent parts 2 Cei0aitnac | cpopMHUPOBaHHBIX
—_———— 3 Extreme positions of | terikOemmexTep KOHTYPOB
moveable parts 3 JKeunkpimansl | 2 CMexHbIE TeTaau
4 Initial outlines prior | TerikGemeKTepIiH 3 IIpenenbHbIe
to forming HIEKTI KaFaaiIapsl MTOJIOKEHHSI
5 OQOutline of finished | 4 Kanpinray | HOABHXKHBIX JeTajIeh
parts anjplHAarel  Oacranksl | 4 [IepBonavasbHbIE
6 Projected tolerance | kapammap p KOHTYPBI nepes
zones 5 Haiiba | popmoBaHreM
TeTiKOeNIIeKTeP 5 KoHTyp TroTOBBIX
Kapamaapbl JieTanen
6 XoOamanran pykcaT | 6 CHpoeKTUPOBAHHBIE
eTUTeT  JONJIK  IIeri | 30HBI JOITyCKa
aliMarbl
J. Continuous | Limits of partial or | Toneik emec  Hemece | [Ipemenbl  YaCTUYHBIX
straight line witch | interrupted Views; | y3inrex KepiHicTep | WiIn pepBaHHBIX
zig zag | suitable for CAD | mektepi; erep CbI3BIK | BUAOB; TOIXOAUT JIJIS
' drawings provided the | ocb  Goamaca, AXOK | ueprexxeit CAIIP, ecnu
line is not an axis chI30anapbiHa XKapaMmpl | IUHUS HE  SBJISIETCS
OCBIO

8




If it is necessary to show the initial outline of a part before it is bent or formed, then the initial
outline can be indicated by a chain thin line which is double dashed. Figure 1.4 shows the standard
applied to a metal strip. Figure 1.5 shows the method of detailing a long strip of metal which has 20
holes in it at constant pitch. The line to show the interruption in the drawing is narrow continuous
and with the zig zag cutting line indicated by the letter J.

Erep TetikOemmekTiH OacTamkbl KapamMblH OJI OYTUITEHIe HeMece KaJbINTaCKaHFa JICHIH KepceTy
KaxeT Oosica, OHJIa OacTankbl KapaMm €Ki HYKTeNi Ti30€KTi )KiHIIIKEe ChI3BIKIEH OeNriieHyi MyYMKIH.
Fig.1.4-Te MeTai )oJIaKKa KOJIJaHbLUIATBIH CTAaHAapT kKepceriireH. Fig. 1.5-Te TypakThl KazaMMeH
20 Teciri 6ap y3bIH ©JIIeMAlI MeTalbl OemmekTey d/ici kepcerinreH. Cri30amarsl y3UIreH sxepai
KOpCETyre apHaJIFaH ChI3BIK — OJ1 KecTese J opIiMeH OeNTiIeHIN KOpCeTUIreH 3ur3arsl 0ap sKiHIIKe
TYTac ChI3BIK.

Ecrmu HeoOXxomuMo moka3aTh HA4YallbHBIA KOHTYp JETald 10 TOTO, KaK OHA OyAeT COTHyTa WU
chopMUpOBaHa, TO HaYaIbHBIA KOHTYP MOKET OBITh 00O3HAUEH IETTHON TOHKOW JTMHHEH C JABYMs
toukamu. Ha Fig. 1.4 mokasan cranmapT, OpUMEHIEMbIH K MeTaamndyeckoil momoce. Ha Fig. 1.5
MOKa3aH CIoco0 JMeTaan3aluy JJIMHHOMEPHOTO MeTauia, nMeromero 20 OTBepCTHid ¢ TOCTOSHHBIM
maroM. JIMHUS IS TIOKa3a pa3pbiBa B YEPTEKE — 3TO TOHKAs HENPEPhIBHAS JIMHUS C 3HI3aroM,
IOKa3aHHas B Tabauue noj OykBoii J.

< 4 2085
R e taually spaced
(#1) ki as shown
odoo0o0o0
— 1 ] ] ’
Fig.1.3 Fig.1.4 Fig.1.5

Chain lines. Particular care should be taken with chain lines to ensure that they are neatly applied
and attention is drawn to the following points:(a) All chain lines should start and finish with a long
dash.(b) When centre points are defined, then the chain lines should cross one another at solid
portions of the line.(c) Centre lines should extend for a short distance beyond the feature unless they
are required for dimensioning or other purpose. (d) Centre lines should not extend through the
spaces between views and should never terminate at another line on the drawing.

Ti36ekTi cbi3bIkTap. Ti30€KTi ChI3BIKTapFa epeKile Ha3ap aynapy Kepek, oJap/ibl YKbINThI Caly/bl
KaMTaMachl3 €Ty JK9HE KeJlecl coTTepre Haszap aynapy Kepek: (a) 6apibIK Ti30€KTi ChI3BIKTap Y3bIH
CBI3BIKIIAJIApMEH OacTaiybl *oHE asKTalybl THiC. b) erep LEHTPJIK HYKTEJep aHbIKTajca, OHJA
Ti30€KTI CBI3BIKTAP CBI3BIKTHIH TyTac OOJIKTEpiHAE KHBUIBICYbI THIC. C) IIEHTPJIK CBHI3BIKTAp
O6’bCKTiI[eH TBIC ITarbIH KAIBIKTBIKKA IIbIFBITT TYPYBL TI/IiC, erep oJaap GHI_I_ICM,Z[epIIi HEMECC 6acKa Ja
MakcaTTap/ibl aHbIKTay YIIIH KaxeT OonMaca. d) HEHTPIIK ChI3bIKTap KOPIHICTEp apachbIHAAFbl
apaJibIKTaH GTHCyi THIC XKJHE cm36ana CIIKAaIllaH 6acKa CBI3BIKIICH adKTaIMaybl THIC.

Hemnpie muann. Ocoboe BHUMaHUE CIEAYET YACNIATHh IEMHBIM JIMHUSIM, YTOOBI OOECTICUYUTh WX
AKKYpPATHOC HAHCCCHUC U O6paTI/ITI> BHUMAHHC Ha CJICAYIOINIUEC MOMCHTHI: (a)BCC HICIMHBIC JIMHUN
JOJKHBI HAYMHATBHCS U 3aKaHUMBATHCS JJIUHHOW 4epTOUYKOMl. b) eciau ompeneneHbl LHEeHTpaJbHbIe
TOYKH, TO HCTHBIC JIMHUN NOJIKHBI IEPECCCKATHCA HA CINJIOIIHBIX YYaCTKax JIMHUU. C) HCHTPAJIbHBIC
JIMHUHN OOJIX)KHBI BBIXOJIUTH HA HeOO0JIbIIIoE PacCTOAHUEC 3a MPECACIIbL O6T)eKTa, €CJI1 TOJIBKO OHH HE
Tpe6y10T051 AJId OMPEACIICHUA PasMCpPOB UJIM APYTUX ueﬂeﬁ. d) HOCHTPAJIBHBIC JIMHUW HC NOJIKHBI
NpoOXOAUTh 4YCPE3 MPOMCIKYTKH MCKIAY BUJAAMH W HHUKOrJa HC OOJIKHBI 3aKAaHYHBATLCA I[pyl“OfI
JINHUEN Ha YEPTEXKE.

(e) If an angle is formed by chain lines, then the long dashed should intersect and define the angle.

(e) erep Oypwimn Ti30EKTI CBHI3BIKTAPMEH Kacajca, OHJA Y3bIH ChI3BIKIIANAD KUBLIBICYBI JKOHE
OYPBIIITH aHBIKTAYHI THIC.



e) CCJIn YTOJI 06pa30BaH LOCIMMHBIMU JIMHUAMH, TO JJIMHHBIC HITPUXU HOOJIKHBI
MEPCCCKAThCA U OMPCACIIATEL YIOJI.

RN o

(FHArcs should meet straight lines at tangency points.
f) moranap Ty3y ChI3BIKTapMEH KaHaCy HYKTEJIEPiH/E KUBLIBICY KEPEK. ——
f) AYTU JOJKHBI IIEPECEKATHCA C IPAMBIMHA JIMHUAMHA B TOUKaX KaCaHUs.

(9) When drawing hidden detail, a dashed line should start and finish with dashes in contact with
the visible lines from which they originate.

g) JKachIpbIH JJIEMEHTTEP/I ChI3FaH Ke3/I¢ Y3LIME CBI3BIK OJiap
IIBIFATBIH KOPIHETIH CHI3BIKTAPMEH JKAaHACAThIH CHI3BIKIIATIApMEH
OacTallybl )KOHE asKTaIYhl THIC.

g) mpH BBIYCPYMBAHHUU CKPBITBIX 3JIEMEHTOB LITPUXOBAs JIMHUS
JOJDKHA HAYMHATHCS U 3aKAHYMBATHCS LITPUXAMH, CONPUKACAIOIIUMHUCSA C BUAUMMBIMU JIMHUAMH, OT
KOTOPBIX OHU UCXOMAT.

(h) Dashed lines should also meet with dashes at corners when drawing hidden detail.

r (h) y3iame ChI3BIKTAp KACBIPBIH AJIEMEHTTEPI Caly Ke3iHmae
OypbIIITapAa ChI3BIKIIATIAPMEH asKTalybl THIC.

(h) mwTpuXxoBBIC TMHUH TAKKE JTOJHKHBI OKAHYUBATHCS IITPUXAMH
B YIJIax MPH BBIYCPUYUBAHUU CKPBITHIX AJIEMEHTOB.

1.3.Drawing scales

Small objects are sometimes drawn larger than actual size, while large components and
assemblies, of necessity, are drawn to a reduced size. A drawing should always state the scale used.
The scale on a full-size drawing will be quoted as ‘ORIGINAL SCALE 1:1°. The recommended
multipliers for scale drawings are 2, 5, and 10. Other common scales are 10 :1, 20 :1, 50 :1, 100
:1,200 :1, 500 :1, and 1000 :1. The recommended divisors for scale drawings are also 2, 5, and 10.
Other common scales used are 1:10, 1:20, 1:50, 1:100,1:200, 1:500, and 1:1000.

1.3.Cp130a MaciTadbl

[arprH 00BEKTINEp Keiijie HAaKThl MOJIIIEPICH YIIKEH €Till ChI3BUIAIB, all YIAKEH KOMIIOHEHTTEpP MEH
KypacTelpMaziap, KaxeT OosifaH >KaFjaiija, KillipeWTtiareH Menmiepae cbi3bliagsl. Chiz0ana
opKaImiaH MaiagaHbUIaTEIH MacmTad 0oysl Kepek. TonblK emmemMeri MacmTad "1: 1 Gactanks
MmacmTaObl" perinae kepcerineai. 2, 5 xoHe 10 keOeiiTkimrep MacmTaOThl chi30anap YIIiH
ycoIHBUTaRL. backa sxammer macmradrap 10 :1, 20 :1, 50 :1, 100 :1,200 :1, 500 :1 >xone 1000: 1.
MacmtaOThl chi30anap yIiH YChIHbUIATBIH OenrimTep — 2, 5 xoHe 10. backa »kui KonJaHbUIaThIH
macmmrabrap 1:10, 1:20, 1:50, 1:100,1:200, 1:500, xone 1: 1000.

1.3.Macmta0bl yepTexa

He6onbimme o0beKTHl MHOT/IA PUCYIOTCS OO0JbllIe (DaKTHUECKOro pa3Mmepa, B TO BpeMsi Kak
0oJbIIMe KOMIOHEHTHI U COOPKH, 10 HEOOXOAUMOCTH, PUCYIOTCS B YMEHBIIEHHOM pa3mepe. Ha
YepTeke BCerJa JIOJDKEH OBITh YKa3aH HCIOJIb3yeMblid MaciiTad. MacmTab Ha MOoJHOpa3MEpPHOM
yepTeke OyAeT yka3zaH Kak "opuruHanmbpHBIA MacmTad 1: 1". PekoMeHayemble MHOXKUTENU IS
MacmTaOHBIX dyepTexeit — 310 2, 5 u 10. Ipyrue obmue macmradsr 10 :1, 20 :1, 50 :1, 100 :1,200
:1, 500 :1, u 1000: 1. PekomeHnayembie AETUTENN A MAacIITaOHBIX uepTexkeid Takxke 2, 5 u 10.
Hpyrue yacto ucnonb3dyembie Macmtads 1:10, 1:20, 1:50, 1:100,1:200, 1:500, u 1:1000.



1.4.0rthographic projection

Figure 1.6 illustrates a pictorial view of the block in an arbitrary way. In order to describe the
orthographic views we need to select a principal view and in this case we have chosen the view in
direction of arrow A to be the view from the front.
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1.4.0OpToroHanabl IpPOEKIIUs
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Fig.1.6

Fig. 1.6 epkiH xarmaiinarsl OJOKTBIH CypeTiH OeitHeneiini. OpTorpadusuibiK KOpiHICTEepIi cUmaTTay
YIIiH 013re Heri3ri TYpAl TaHJay KepeK >KoHe Oy xarjaiiia 013 aJlIbIHFbl KOPIHIC PETIH/IE aJbIHFaH
A HYCKaMachIHbIH OaFbITHIH/IAFbl KOPIHICTI TAHAAIBIK.

1.4.0OpToronanpHas NpoeKIUs

Fig. 1.6 wmrocTpupyeT KapTUHHBIA BHJI OJOKa B MPOU3BOJIBHOM TMONIOkeHHH. [Iyisi omucaHus
opTorpaguueckux BUI0OB HaM HYXHO BbIOpAaTh OCHOBHOM BUJ, U B 3TOM CJIy4ae Mbl BHIOpaIN BUJ B
HAIPaBJIEHUU CTPENKHU A, B3STHIN 3a BUJ| CIIEPEIHN.

The five arrows point to
different surfaces of the block
and five views will result. The
arrows themselves are
positioned square to the
surfaces, that is at 90° to the
surfaces and they are also at
90°, or multiples 0f90° to each
other. The  views are
designated as follows:

- View in direction A is the view
from above,

- View in direction B is the view
from below,

- View in direction C is the view
from the front,

- View in direction D is the view
from the left,

- View in direction E is the view

bec Hyckama OJIOKTBIH 9pTYpIIi
OeTTepiH  KepceTell  KoHe
HOTIKeciHIe  Oec  KepiHic
naiga Oomaael. Hyckamanap
OerTepre MEPICHIUKYIIAP,
arHu Oettepre 90° OyphlineH,
coHnmai-ak  Oip-Oipine  90°
OypbllineH Hemece Oip-OipiHe
90°-ka  ecemik  OypblIlIeH
OpHaJacKaH. Kepinictep
Kesecijei oenrineHeni:
- A OarbITBIHAAFEI

JKOFapbIIaH,

- B OarpITBIHOAFBl KOPIHIC —
ACTBIHFBI KOPIHIC,

- C OarbITBIHJAFBl KOpIHIC —
AJIBIHFBI KOPIHIC,

- D OarpITBIHAAFBI KOPIHIC —
COJI KaK,

KepiHic

[Iate cTpenok ykas3plBalOT Ha
pa3HbIe MMOBEPXHOCTH OJIOKA, U
B pe3yJbTaTe IMOIYYUTCS MATh
BUJI0B. CTpENKU pacnoioKEHBbI
MEepHEHIUKYISIPHO
MOBEPXHOCTSIM, TO €CTh IO
yriaoM 90° k moBEpXHOCTAM, a
Takxke mnon yriaom 90° wiam
KpaTHeIM 90° npyr K apyry.
Buner 0003HaYarOTCS
CIIEAYIOIIUM 00pazoM:

- Bun B HanpaBinenun 4 BUJ

CBEpXY,

- Bug B HanpaBiienun B — BUJ
CHHU3Y,

- Bun B Hanpasienun C — BUJ
criepenu,

- Buna B HanpaBnenuu D — Bun
cJIeBa,



from the right.

- E GarbITBIHIAFBI KOPIHIC — OH

- Bun B HanpaBiieHuu E — BUJ

It is customary to state the xaxk kepiHic. crpaBa.

projection used on orthographic bapnbik  kymonmapasl koo st yCTpaHCHUS BCEX

drawings to remove all doubt, or ymrin OPTOTOHAIABl COMHEHHH MPHHSATO YKA3bIBATh

use the distinguishing symbol cei30anapaa  KoJmaHBUIATHIH MPOEKIIHMIO, UCIOJIB3YEMYHO Ha

which is shown on the mnpoekuusHbl KOpCETy HEMECE OpPTOTOHAIbHBIX yeprexax,

arrangement in Fig. 1.7. Fig.1.7-n¢ OCHENICHTeH WJIN HCIIOJIb30BaTh

epekmie OenriHi  maijanaHy OTIMYMUTEIbHBIN 3HaK,

@ KEpeK. n3o0paxeHHslit Ha Fig. 1.7.
\J Fig. 1.7.

1.5. Sections and sectional views
1.5.1. Sectional views

A section is used to show the detail of a component, or an assembly, on a particular plane which is
known as the cutting plane. A simple bracket is shown in Fig.1.8 and it is required to draw three
sectional views. Cut it along the line marked B-B. If you looked in the direction of the arrows then
the end view B-B in the solution (Fig. 1.9), would face the viewer and the surface indicated by the
cross hatching would be the section. Alternatively had we cut along the line C-C then the plan in
the solution would be the result. A rather special case exists along the plane A—A where in fact the
thin web. Now if we were to crosshatch all surfaces we had cut through on this plane we would give
a false impression of solidity. To provide a more realistic drawing the web is defined by a full line
and the base and perpendicular parts only have been cross hatched. Cutting planes are indicated on
the drawing by along chain line 0.35 mm thick and thickened at both ends to 0.7 mm. The cutting
plane is lettered and the arrows indicate the direction of viewing. The sectional view or plan must
then be stated to be A-A, or other letters appropriate to the cutting plane. The crosshatching should
always be at 45° to the centre lines, with continuous lines 0.35 mm thick. When hatching very small
areas the minimum distance between lines should not be less than 1 mm. In the case of very large
areas, cross hatching maybe limited to a zone which follows the contour of the hatched area. On
some component detail drawings it may be necessary to add dimensions to a sectional drawing and
the practice is to interrupt the cross hatching so that the letters and numbers are clearly visible.

1.5. Kumanap MeH TifikTep
1.5.1. Tiniktep

Kuma KOMIOHEHT OeIeKTepiH HeMece KYpacThlpy OIpJiriH KHUIOUIbI Ka3bIKTHIK J€I aTaaThlH
Ka3bIKTBIKTa KOPCETy YIIIH KonaaHbutagsl. Figl.8. -ne kepceTuireH KpOHIITEHHHIH YII KOpiHiCiH
ChI3y KaxeT 0oschiH. B—B nmen OenrineHreH chi3blK OOMbIHIIA KeciHi3. Erep ci3 HyckamamapablH
OarbpITBIMEH Kapacanbi3, oHjna memimaeri (Fig. 1.9) B-B conrbl kepiHic kepepMeH aijabIHIA
0oyampl, al CHI3BIKTAyMEH KepceTireH OeT Kuma Oomanel. bamama peringe, erep 6i3 C-C
CBI3BIFBIHBIH OOWBIMEH KeCeTiH OOJicak,0H/Aa IIenrimaeri chi30aHycka HoTuxke Oomap eni. XKeke
xKarmal kecy A-A Ka3bIKTBHIFBIHBIH OOWBIMEH JKYPTi3UITeH Ke3ze 0ojaabl, OHJa iC JKY31HIE KyKa
XKaprak (KaTTbUIBIK KbIpbl) Oap. EHmi, erep 6i3 oChl TYPFBIIA KECIITEeH OapiblK OSTTEepAl ChI3BIKTAI
TacTacak, 013 KaTTBUIBIKTBIH Typajbl jKaJFaH akmapar oepep enik. HerypibiM mibiHaiibl ChI30aHBI
KaMTaMachl3 €Ty YIIiH KAaTTBUIBIK KbIPBI TOJBIK CHI3BIKIEH AHBIKTANAJbl )KOHE TEK 0a3albIK MKoHE
oJIapFa MEePIEHANKYISIPIBI OOJIIKTEP ChI3bIKTaIaAbl. KHIOMIBI JKa3bIKTHIKTap KaNbIHABIFEL 0,35 MM
Ti30€KTi CBI3BIKTHIH ChI30AaChIHa KOPCETUITeH XKoHe ekl yibiHaa 0,7 MM-Te IeiiH KaJlblHAaThlIFaH.
Tinik Hemece cwizd0anycka A-A peTiHAe HeMece KHUIOIIBI Ka3bIKTHIKTapFa CoMKec KeJeTiH Oacka
opinTepMeH KepceTiayl THic. ©OTe MmaFblH ayAaHaap/bl ChI3BIKTAY K€31HJIE ChI3BIKTBIP apachIHIAFbl
€H a3 KambIKTBIK 1 MM-7eH KeM OonMaybl THiC. ChI3bIKTay OpAailbiM OCh CBhI3BIKTapbiHA 45°-THIK
OypbIIITIEH OpHANAacybl KepeK KaiublHABIFbI 0,35 MM 0OJaThblH TYTac CBI3BIKTAPMEH OpPBIHIATYHI
kepek. KommoneHTTep OeekTepiHiH Keibip chI30anapbiHaa KMMa ChI30achlHA OIIeMIepAl KOCy



KaxeT OoJlybl MYMKIH JKOHE ToXipuOere coiikec opinTep MEH CaHAap aHbIK KepiHyl YIIiH
CBI3BIKTaY/bI Y31l TaCTay KEepeK.

1.5. Ceuenus u pa3pesbl
1.5.1. Pazpe3snr

Cedenue WCHONB3YETCS IS OTOOPAKEHHS JAETalId KOMIIOHEHTa WM COOPKM Ha ONpeAeNeHHON
IJIOCKOCTH, U3BECTHOM KaK CeKyIlas MI0CKOCTh. IlycTh Tpebyercss HauepTUTh TP BHA B pa3pese
KpOHIITelHa, moka3anHoro Ha Fig.1.8. Beipexbsre ee mo nmHum, obo3HaueHHON B-B. Ecnm BbI
[IOCMOTPHUTE B HAlpaBICHHH CTPEJIOK, TO KoHeuHbli Bua B-B B pemenun (Fig. 1.9) Oyzaer
oOpalieHa K 3pUTENI0, ¥ MOBEPXHOCTh, YKa3aHHasl IITPUXOBKOH, Oyner ceueHueM. B kadectBe
aIbTepHATHUBBI, €clii Obl MbI pa3pe3anu Baoib juHuu C-C, Torga miaH B pelieHUd ObLT Obl
pe3ysibTaToM. YacTHBIN Cilydail HMEeTCsl, KOI/la pa3pe3aHue MPOU3BOIUTCS BIOJb MIOCKOCTH A-A,
r7ie Ha caMOM Jielie TOHKas mepernoHka (pedpo xectkoctu). Teneps, ecinu Obl Mbl 3aIITPUXOBATH
BCIO TIOBEPXHOCTh, KOTOPYIO MBI MPOPE3ajJy HA STOM IUIAHE, MBI Jaiu ObI JIO)KHOE BIICYATICHUE
TBepAocTH. UToObl obecneunTh Oojiee PEaTMCTUYHBIN YepTexk, pedpo KECTKOCTU OIpeesieTcs
MOJTHOW JIMHUEH, M TOJBKO 0a30BbIE M MEPHEHIMKYISPHBIE K HUM YacTW MTpUXyroTcsa. Cekymime
IJIOCKOCTH yKa3aHbl Ha YepTeke LEMHOM tuHuel TonmuHon 0,35 MM U yTOJIIEHbI ¢ 000UX KOHIIOB
no 0,7 mm. Cekyliue MJIOCKOCTH 0003HAa4YeHbl OyKBaMH, a CTPEJIKU YKa3bIBAIOT HaIlpaBJICHUE
npocMoTpa. Pa3spes winm miaH AOMKHBI OBITH yKazaHbl kKak A-A wium Japyrumu  OyKBamH,
COOTBETCTBYIOLIMMH CEKYIIMM TUTOCKOCTSM. LIITpuxoBKa MOJDKHA BCerna HAaXOAMTHCS IMOJ YIIIOM
45° K 0CEBBIM JINHUSAM U BBIMOIHATHCS CILUTOMIHBIMUA JTUHUSAMU ToNmuHOM 0,35 mm. [Ipu mtpuxoBke
OYECHb MAJIBIX IUIOMIAJIC MHUHUMAIBHOE PACCTOSHUE MEXIY JMHUSAMH JOJDKHO OBITh HE MeHee |
MM. B cnyyae oueHp OONBIIMX TIUIOIIAJECH IITPUXOBKA MOXKET OBITh OrpaHUYEHAa 30HOU,
PAacIioNIOKEHHOH 10 KOHTYPY IITPUXOBKH. Ha HEKOTOPBIX depTekax neTajeil KOMIIOHEHTOB MOYKET
noTpedoBaThCsl JOOABUTh pa3Mephl K UepTeXY CEUEeHHUs, U MPAKTUKA 3aKII0YACTCSd B TOM, YTOOBI
pepBaTh MTPUXOBKY, AJIS TOTO, YTOOBI OYKBBI U IU(PBI OBUIN YETKO BUJIHBI.
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Fig. 1.8 Fig. 1.9

Figure 1.10 shows the typical cases of cross hatching. Note that the hatching lines are equally
spaced and drawn at an angle of 45° to the principal centre line in each example.

An assemble drawing is shown in Fig. 1.11. There are the adjacent parts and each is cross hatched
in opposite directions. It is customary to reduce the pitch between hatching lines for the smaller
part.

Fig-1.10-a chI3bIKTAayabIH THITIK Kargaitmapbl KepceTinreH. ChI3bIKTay ChI3BIKTAphl Oip-OipiHeH
Oipael KalIbIKTBIKTa OpHAJaCKaHbBIH JKoHe apOip MbIcaiia 06ac HEHTPIIK ChI3bIKKa 45° OyphIIIIeH
CaJIbIHFaHbIHA Ha3ap ayJapbIHbI3.



Kypactsipy cbi36ace! Figl.11-ne kepcerinren. Cribaitnac 6emikTep 0ap xoHE oJap/IbIH OpKaHCHICHI
KapaMma-Kapchl OarbITTa CHI3BUIFAH. A3BIpaKTay OeJIiri YIIH CBHI3bIKTAy CBHI3BIKTAphl apachIHIAaFbI
KaJIaMJIbl a3aliTy KeJICIITeH.

Ha Fig.1.10 moka3aHbl THIIUYHBIE CiIydad INTPUXOBKH. OOpaTUTe BHHMAHHME, YTO IITPUXOBBIC
JUHUH PACIOJIOKEHBI Ha OJIMHAKOBOM PACCTOSIHMH JIPYT OT JAPYyra M Ha4YEepPUYCHBI MOJ yriioMm 45° k
[JIaBHOW LIEHTPAJIBHOM JIMHUU B KaXJOM IIPUMEpE.

CO6opounsblii ueprex mokazan Ha Fig. 1.11. EcTb cMekHBIE YacTH, U KaK1as W3 HUX 3alITPUXOBaHA
B TIPOTUBOTIOJIOKHBIX HAMPABICHUAX. [[pUHATO yMEHBIIATH MIAT MEXAY JTUHUSIMHU IITPUXOBKU JJIS
MEHBUIEN YaCTH.
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Fig. 1.10 Fig. 1.11

If the interior of a component is of an intricate nature or it contains several parts to form an
assembly, then the customary orthographic

A % ;A drawing would contain a confusion of
®- @2 - ® dotted lines, which, in addition to being

difficult to draw could also be terribly

difficult to understand. The reader of any

engineering drawing should be able to
obtain only one positive interpretation of the
component, or the draughtsman has failed in
his duty. Sectional drawings are prepared
which cut away a portion of the component
to reveal internal details. Figure 1.12 shows
some advantages of drawing a sectional
view with a small cast component. Note,
that in Plan (A), the sectional plan gives
i 2L _ clearly the exact outline along the horizontal
i 7 axis where the casting has assumed to have
|

|

1

jl H Plan A
-1

Az1 8 peen cut. This contrasts with the confusion

' 2] in Plan (B) which obviously results from
attempting to include all the detail by

inserting the appropriate dotted lines.

Fig. 1.12 Where the location of a single cutting

f\ plane is obvious, no indication of its position
i I I 1 " or identification is required. Figure 1.13 gives a typical

example.

Fig. 1.13

Erep KOMIOHEHTTIH immki Oemiri Kypneni cunarka ue 6osica HeMece KypacThIpy/bl KalIbIITACThIPY
yiriH OipHeme OeJiKTeH TypaThiH 0o0jica, OHJA OAETTeri opTorpadusIbIK Chi30a HYKTENl



CBI3BIKTAPABIH IaTacybl Maiia OoJaabl, an oJapAsl ChI3y KUBIH OONYBI, COHJAl-aK TYCIHY
KUBIHJIBIKTAphl 00ybl MYMKiH. Ke3 KenreH MHKEeHEPiK ChI30aHbIH OKbIPMaHbl KOMIIOHEHTTIH TEK
Oip FaHa OH MHTEPIPETALUSACHIH aTyFa KaOUIeTTi OOIyhI THIC, OJlail GojiMaca ChI3YIIbI 63 MIHACTIH
opbiHAaMaabl JereH ce3. Kumackl Oap chi30anmapaa KOMIOHEHTTIH Oejiiri OesmeKTiH imki
KYpBUIBIMBIH KepceTy yuriH kecineni. Fig.1.12 -ne kyiibuiFaH TeTIKOONIIEK MbBICABIHA KUMaHBI
OpBIHAAYABIH KeiOip apTHIKIIBLIBIKTAphl KopceTinren. Cri3banyckana (4) Kuma KeJIeHEH OCHTIH
OolibIMEH HaKThl Kapamzbl OepeTiHIIriHe Ha3ap ayJapblHbI3, OHAAa Kyiima oiipurran. byi
ChI30aHyCKaarel maTacTeipyMeH Oanama kesei (B), 0 aHBIK, THICTI HYKTEN ChI3BIKTAP/IbI CHII3€
OTBIPBIT, OApJBIK DIIEMEHTTEPI KOCY OPEKETiHIH HOTMXKeCi Ooibim Tabbutagel. bip KUIOIIBI
Ka3bIKTHIKTBIH ~OpHAJacybl aHbIK OOJFaH JKarjailiapia OHBIH OpPHBIH KOpCeTy Hemece
colikecTeHnipy Tanan eriameiai. Fig. 1.13 tunTik Mbican 6epei.

Ecnu BHYTpeHHsIs 4acThb KOMIIOHEHTA UMEET CIIOKHYIO IPUPOAY WM COAEPKUT HECKOJIBKO YacTel
st hopMHpOBaHUsL COOPKH, TO OOBIYHBIA OpTOrpadudIecKuil yepTex OyneT conepKaTh MyTaHUILY
INYHKTUPHBIX JIMHUHM, KOTOpblE, IOMUMO TOr'0, YTO WX TPYAHO HA4YEepPTUTh, TAKKE MOIYT OBITh
TPYAHOCTH TOHMMaHusA. YUurarenb 1000ro MHKEHEPHOTO yepTexka JOJIKEH OBbIThb B COCTOSIHUM
HOJYYUTh TOJIBKO OJIHY TOJOXKHUTEIbHYIO HHTEPHpPEeTallii0 KOMIIOHEHTa, WU YEepPTEKHUK He
BBIIIOJIHWJI CBOM J0ir. B yeprexax ¢ ceueHUsS MU 4acTb KOMIIOHEHTa BBIPE3AETCs JJIsl TOTO YTOOBI
noKa3aTh BHyTpeHHee ycTpoiictBo neramu. Ha Fig.1.12 moka3zaHbl HEKOTOpbIE MPEHMYIIECTBA
BBIIIOJTHEHUS CEYEHUS Ha IIpuMepe JuTol aetanu. OOpartute BHUMaHUE, 4TO B IulaHe (A) ceueHue
YETKO JJaeT TOYHbIM KOHTYp BJ/I0JIb TOPU3OHTAIBHOM OCH, IJe, KaK Mpearoaraercs, OTJIMBKa Obuia
BbIp€3aHa. OJTO KOHTpacTUpyeT ¢ nyraHuued B miuaHe (B), xoropas, o4eBHIHO, SBISETCS
Pe3yabTaTOM MONBITKHA BKJIIOUUTH BCE JIEMEHTHI, BCTABUB COOTBETCTBYIOIIUE MYHKTUPHBIE JINHUM.
B Ttex cayuwasx, xorma pacmoyio)KEHHE OJIHOM CeKyIIeH IJIOCKOCTH OYEBHUIHO, HE Tpedyercs

, yKa3aHus ee MOJIoKeHUs win uaeHtudukammu. Fig. 1.13
JlaeT TUMMYHBIN IpUMep.

Symmetrical parts may be drawn half in section and half in
outside view (Fig. 1.14). This type of drawing avoids the
necessity of introducing dotted lines for the holes and the
Fig. 1.14 recess. Dimensioning to dotted lines is not are commended practice.

CuMMeTpHsUTBIK OONIKTep JKapThUlail KMMaja yoHe JKapThliail KepiHicTe chi3butybl MyMkiH (Fig.
1.14). Cp130anbIH OYJ1 TYpi TECIKTEp MEH YSIIBIKTAP YIIiH Y31JIME ChI3BIKTAP/Ibl CHI13y KaKETTIrHEH
6ocarazpl. [IpakTrKara colikec ChI3BIKTAy ayMaFbIH/Ia ©JIIIeMIep Il KOJIJaHy YChIHBUTMAM/IBI.

CuUMMeTpUYHBIC YaCTH MOTYT ObITh HAYCPUCHBI HAMIOJIOBUHY B pa3pe3e U HamojoBuHy Ha Buje (Fig.
1.14). Dror TUN 4YepTekKa OCBOOOKAACT OT HEOOXOIMMOCTH BBOAWUTH IYHKTHPHbBIC JTHHUH IS
OTBEPCTUM U rHe3/1a. HaHOCUTB pa3Mephl Ha IITPUXOBBIX JINHUAX HE PEKOMEHAYETCS IIPAKTUKOM.

1.5.2. Revolved sections

A special spanner is illustrated in Fig. 1.15. A revolved section is shown on the handle to indicate
the shape of the cross section. This is a convenient convention to use on single view drawings
because the shape could not be confirmed without projecting a second view or an added note. A
second type of revolved section in Fig. 1.16 shows a case where it is required to indicate details on
two separate intersecting planes. The elevation in section has been drawn assuming that the right
hand plane has been revolved. Note that the thin web is not cross hatched.

Figure 1.17 shows a sectional view from a plan where the section line is taken along three
neighboring planes which are not at right angles to one another. The section line follows the section
planes in order, and is thickened at each change of direction.



1.5.2. berrecripinren Kumanap

Apmnaiibl kint Fig.1.15-te xepcerinren. CajiblHFaH KuMa KoJIJICHEH KUMaHbIH (OpMachiH KOpceTy
YIIiH TyTKajaa kepceriiareH. byn 0ip kepinici 6ap cei30anapna naiiganany YIIiH BIHFAHIBI KeJiciM,
oiTKeHl (opMa eKiHII KepiHicCi3 HeMece KOChIMINA ECKEPTIECi3 aHBIKTATYbl MYMKIH €MecC.
berrecripinren kumanbiH ekiHmi Typi Fig.1.16-na kepcerinren. by — KupLibicaThIH €Ki 0eiek

Fig. 1.15 Fig. 1.16

Ka3bIKTHIKTAFbl AJIEMEHTTEPHI KOpCeTy
Kaker OonraH okargail. Kuma oH
Ka3bIKTBIK OYpbUIFaH KyiliHE CalIbIHFaH.
JKyKa KaTThIIBIK KBIPHI ChI3BIKTAIMaFaHbIH
eckepiHiz.Fig.1.17-ge Timy CbI3bIFBI Oip-
OipiHe TiK OypBbIIITa €EMEeC OpHaTacKaH YIII
KOpIIi a3bIKTHIKIEH KUBLUIFaHAAFbl KUMa
KopceTiireH. KuMa  CBI3BIFBI  KHFOIIBI
Ka3bIKTBIKTap PETIMEH >KYPri3ireH >KoHe
OarpITTBIH ~ opOip  e3repici  Ke3iHje
KaJIBIHAATHIUTFaH.

Fig. 1.17
1.5.2. HanoxeHHrle ceueHus

CrienanbHBIN raeuHblil K04 mokasan Ha Fig. 1.15. HamoxeHHOe cedeHne MoKa3aHO Ha PyUKe,
4TOObI yKa3aTh (hOpMy MONEPEUHOr0 CEYeHUs. ITO YA0OHOE COrJalleHue /sl UCIOJIb30BaHUs Ha
YepTekKax ¢ OJJHAM BHJIOM, IOCKOJIBKY (hopMa HE MOXKET OBITh MOATBEPIKIACHA 0€3 MPOCIIUPOBAHUS
BTOPOTO BH/Ia WM JI00aBJICHHOTO NMPUMeYaHus. BTOpoii THII MOBEpHYTOrO ceyeHus moka3aH Ha Fig.
1.16. Dro cmydwail, Korja TpeOyeTcs yKa3aTh JeTald Ha JBYX OTACIbHBIX NEPECEKArOIINXCS
riockocTsaX. CedeHne ObLIO HAUYEpPUEHO MPHU YCIOBUH, YTO IpaBasi IJIOCKOCTh OblIa IMOBEPHYTA.
OOparuTe BHUMaHUE, YTO TOHKOE PEOPO KECTKOCTH HE 3alITPHUXOBAHO.

Ha Fig. 1.17 moka3aH pa3pe3, TJe JIMHHS pa3pe3a yKa3blBaeT TPH COCEAHHE IUIOCKOCTH,
pacroyIoKEHHbIE HE MOJ MPSMBIM YIJIOM JAPYT K Apyry. JIMHus ceueHus cieayer 3a CEKyLUIUMU
MJIOCKOCTSIMU TIO TMOPSAKY M YTOJIIAETCS MPU KaXKJIOM U3MEHEHUH HAMPaBIICHUS.

1.5.3. Removed sections



A removed section is shown in Fig. 1.18. Note that no additional background information has been
included, since the removed section only indicates the true shape of the casting at the point where
the section has been taken. B-B gives the section along the horizontal centre line through the thin
web.

1.5.3. llIpirapbutran KuMasap

A Herrapeiran kuma Fig.1.18-ne xepcerinre.

| 4—| L Koceimina AHBIKTAMAJTBIK aKmapar

8 L @ 5‘; i B KOCBUIMaraHblHAa Hazap ayAapblHbI3, OHTKEHI
= e E%E IIBIFAPBUIFAH  KMUMa TEK TUIy KacaliFaH

S HYKTeJe KYHMaHbIH IIbIHAHBI (OpPMACHIH

7—-' AA kepcereni. B-B  karTeuiblk  KaOBIpFachl

apKBUIbI KOJIZCHEH LEHTPIIIK CBI3bIK OOHBIMEH
JKacaJlraH KUMaHbl Oepel.

| i
| | Fig. 1.18
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1.5.3. BriHeceHHEBIE ceUeHUS

BeineceHHoe cedenue mnokasano Ha Fig. 1.18. OOparute BHMMaHHE, YTO JONOJHHUTEIIbHAS
cripaBoyHasi WHGOpMalMs HE BKIIOYEHA, TaK KAaK BBIHECEHHOE CEUEHHE YKa3blBAE€T TOJIBKO
UCTHHHYIO (OpMy OTIMBKH B TOYKE, Ile Obul crmemaH paspes. B-B maer cedenme BHoNb
TOPU30HTAJIBHON LIEHTPAJIBHOM JTMHUM Yepe3 pedpo KECTKOCTH.

1.5.4. Sections through thin material

Many products are manufactured from very thin materials which would be virtually impossible to

crosshatch in a sectional view and in these cases it is usual to make them entirely black. Where

however two or more thin sections are adjacent to each other, a gap is left so that the profile of the

separate components is clearly defined. A compound stanchion used in structural steelwork and
drawn to reduced scale is shown in Fig.1.19. The same situation applies with sections
through sheet-metal fabrications, gaskets, seals and packings.

Fig.1.19
1.5.4. XKyxka matepuan 60HbIMEH JKacallFaH KuMasap

KenTeren eHiM eTe X yKa MarepHalgaplaH jkacajajabl, OJapAbl iC KY31HJE TUIIKTE CBI3BIKTAy
MYMKIH O0JIMaiiibl, COHABIKTaH OyJI JKaFjailapa ofeTTe ojap/bl TOJBIFBIMEH KapaWThIN ChI3a/Ibl.
Anaiima, ekl HeMmece OJaH Ja Kemn JXKykKa Kuma Oip-OipiHe jXaHacKaH >Karjaiia KeKelereH
KOMIIOHEHTTEpIiH OeHiHIH HaKThl aHBIKTayFa MYMKIHIIK OepeTiH CcaHplUIay KajlJbIpbLIajbl.
KypbuisiMaplk Oomat OyiibIMAapiia KOJJAHBUIATHIH KOHE KIMIPEUTUIreH MacmTadTa ChI3bUIFaH
Kypamaac tipek Fig.1.19-na kepcerinren. OcbiHaail sxarail Tabak MeTallJlaH JkacaiiFan OyibsIMaap,
TONTBIPFBIIITAP, THIFBI3AAFBINITAD JKOHE  KanTamajap apKbUIBI  JKacallaThlH  KUMajapia
KOJITaHBLTAIbI.

1.5.4. Cedyenus yepe3 TOHKUI MaTepHUall

MHorue wusnenuss H3rOTaBIMBAIOTCA W3 OYEHb TOHKHUX MAaTE€pUaloB, KOTOPBIE IPAKTUYECKU
HEBO3MOXHO IITPUXOBATh B pa3pese, U B ITUX CIydasX OOBIUHO AETAIOT MX MOJHOCTBIO YEPHBIMH.
OnHako B TeX ciydyasx, KOrJa JABa WM Oojiee TOHKHUX CEUCHHs NMPUMBIKAIOT JPYr K JpYTY,
OCTaBJIAETCSL 3a30p, MO3BOJISIIOIIMI YETKO ONpeAeTuTh MNPOPHUIb OTIENbHBIX KOMIIOHEHTOB.
CocraBHast CTOWKa, MCHONb3yeMas B CTPYKTYPHBIX CTalbHBIX M3JEJIMAX W HauyepueHHass B



YMEHBILICHHOM MacmiTade, nokazaHa Ha Fig.1.19. Takas ke cuTyalus MPUMEHSETCS C CCYCHUSMHU
qyepes3 U3AEIHs U3 JUCTOBOIO MeTalia, HAOMBKH, YINIOTHEHHS U YITAKOBKH.

1.5.5.Local sections

It is not always necessary to draw a complete section through a component if a
small amount of detail only needs to be illustrated.

A typical example is shown in Fig. 1.20 where a keyway is drawn in a section. It
is not required to add a section plane to this type of view.

Fig.1.20 It is the custom not to section many recognizable components in assembly
drawings positioned along the cutting plane; these include nuts, bolts, washers, rivets, pins keys,
balls, rollers, spokes of wheels and similar symmetrical parts.

1.5.5.KeprinikTi TigikTep

BbeniiekTiH marbH 06IIIriH FaHA KECKiHJIeY KaKeT 00s1ca KOMIIOHEHT apKbUIbI TOJIBIK TUTIK ChI3YABIH
Kaxeti koK. Tuntik mbican Fig.1.20-1a kepceTinreH, MyHIa KUMaja KUITCKKE apHajJFaH OWBIK
casiblHFaH. T1TIKTIH OChI TYpiHE KHUIOUIBI JKa3bIKTHIK OPHBIH KOPCETYIIH KakeTi KOK. KypacTsipy
chi30anapelHIa KONTEreH TAaHBIMAJI KOMIIOHCHTTEPI KHBUIMaraH KYWJIE KOpCeTy KeJiCUIreH.
Onapra coMbIHAap, OypaHmamanap, THIFBIPBIKTAp, TOWTapMma IIereiep, KaJallbIKTap, KUITTEp,
[IApUKTEP, POJUKTEP, JOHFAIAKTApP INAaHAKTAPhl >KOHE YKCAC CHMMETPHSUIBI TeTiKOeIeKTep
JKaTaJbl.

1.5.5.MecTHbIe pa3pe3sl

He Bcerma HeoOXOauMO 4YEpTHUTh IOJIHBIM pa3pe3 dYepe3 KOMIIOHEHT, €CIH HYXHO TOJBKO
POHMJUTIOCTPHPOBATH HEOOJIBIIYIO YacTh JeTanu. TurmuuHblii npuMep mokaszad Ha Fig. 1.20, roe B
CCUCHUHW HAYEPUYCH MTOHOYHBIN ma3. He TpebyeTcs M00aBIATh MIOCKOCTh CEUCHUS K STOMY THITY
paspesa.

| [TpunsTO MTOKa3bIBaTh HEepa3pe3aHHBIMU
! MHOTHE  Yy3HaBaeMble  KOMIIOHEHTHl  Ha
|

|

//I | C60p0‘~IHBIX qepTencavx, PACIIOJIOKCHHBIX BI\['OJ'H)

CCKYHIUX IIJIOCKOCTCH; K HUM OTHOCATCA I'alKH,

OONTHI, WIAKOBI, 3aKJIENKH, IITBHIPH, KIIIOYH,

HIapuKu, pOJIMKH, CIIULBI KOJIEC 1 dHAJIOTHUYHBIC
CUMMCTPUYHEBIC JCTAJIN.

‘EB 1.5.6. Sections in two parallel planes

T — = T Figure 1.21 shows a method of presenting two

{}_I A4 sections from parallel planes along the same
Ar part.

Fig. 1.21
1.5.6. CatbLsl TUTIKTED

Fig.1.21-ne GipeH-0ip TETIKOOIIIEKTI Mapajuieib )Ka3bIKTHIKTAp KOMETIMEH OOMIal KUBII aJIbIHFaH
€Ki KuMa caiy TOCLIl KOpCeTIreH.

1.5.6. CtyneHuvartsie pa3pesbl

Ha Fig.1.21 noka3aH crnoco0 MpeacTaBiIeHus IBYX CEUCHHH U3 MapauielIbHbIX TUIOCKOCTEH BIIOJIb
OJIHOU W TOM K€ JIeTaH.

1.6.Dimensioning principles

1.6.1. General recommendation



A drawing should provide a complete specification of the
component to ensure that the design intent can be met at all
stages of manufacture. Dimensions specify in features of
size, position, location, geometric control and surface
texture must be defined and appear on the drawing once
only. It should not be necessary for the craftsman either to
scale the drawing or to deduce dimensions by the
subtraction or addition of other dimensions. Double
- dimensioning is also not acceptable. Theoretically any
7 component can be analyzed and divided into a number of
standard common geometrical shapes such as cubes,
N prisms, cylinders, parts of cones, etc. The circular hole in
d Fig. 1.22 can be considered as a cylinder through the plate.
A Dimensioning a component is the means of specifying the
79 design intent in the manufacture and verification of the
finished part. A solid block with a circular hole in it is

Fig. 1.22 shown in Fig. 1.22 and to establish the exact shape of the
item we require to know the dimensions which govern its length, height and thickness, also the
diameter and depth of the hole and its position in relation to the surface of the block. The axis of the
hole is shown at the intersection of two centre lines positioned from the left hand side and the
bottom of the block and these two surfaces have been taken as datum’s. The length and height have
also been measured from these surfaces. The completed engineering drawing should also include
sufficient information for the

manufacture of the part and this involves the addition of notes regarding the materials used,
tolerances of size, limits and fits, surface finishes, the number of parts required and any further
comments.

1.6. ©nmemaep Tycipy KaFruaaTTapsl

1.6.1. Xanns! ychIHBICTAp

Cp136a xo0anayablH MakcaTbl ©HAIPICTIH OapiiblK Ke3eHAEpIHIE OpbIHIATYbl MYMKIH OOJIybIH
KaMTaMachl3 €Ty YIIiH KOMIOHEHTTIH TOJIBIK €pPEeKIIeNiriH KaMTaMachl3 €Tyl THic. OIIIeM TycCipy
AJIEMEHTTEP1: MOHI, OpHAJIACybl, TEOMETPUSIIBIK OacKapy 2JIEMEHTI KoHE OETTIH KYpPBUIBIMBI TEK O1p
per OenrineHin, cbi3daga kepcerinyi Tuic. IlleGepnin cb1306anbl MacmTaOTay HeMece Oacka
eJIIIeM/IEp I a3alTy HEMece KOCY OJBIMEH eJIIEeMIEpAl ecenTey KakeTTulir: 6oamaysl tuic. Exi
IYPKIH OJIIeM JIe KoJainsl emec. TeopHsuIbIK Type Ke3 KelTeH KOMIIOHEHT TeKIlesep, mpusmanap,
UWIMHJIPIIEP, KOHYCTApAbIH OeJiKkTepl XoHE T.0. CHUAKTBl CTaHAAPTTHI KaJIbl T€OMETPHUSIIBIK
MIINHASPIIH KaTapblHa Tangayra »oHe Oenyre Oomansl. Fig.1.22-meri geHrenek Tecik IiacTHHA
apKbIIbl OTETIH IWIMHIpP PETIHAE KapacThIPbUIYbl MYMKiH. KOMMOHEHT eIeMiH ejmey — O
JMalbIH TETIKOOJIIEKTEePAl JalbIHIAy >KOHE TeKcepy Ke3iHe jkobamay MakcaTTapblH aHBIKTAy
Kypaibl. JleHrenek Teciri 6ap tyrac Onok Fig.1.22 -ne xepcerinreH, an OyHBIMHBIH JOJT MilTiHIH
aHBIKTAy YIIiH 013 OHBIH Y3BIHJBIFBIH, OMIKTII MEH KaJbIHJABIFBIH, COHJIali-aK TECIKTIH JAHaMeTpi
MEH TEPEH/IIT1H )oHe OHBIH OJIOK OeTiHEe KAaThICThI OPHAIACYBIH aHBIKTAUTBIH eNmeMaep il Oimyimis
Kepek. Tecik oci OJOKTBIH COJI KaFBIH/IA dKOHE TOMEHT1 KaFbIH/a OPHAJIACKAH €K1 OCHTIK CHI3BIKTHIH
KHUBUTBICBIHJIA KOPCETUITEH JXOHE OChl €Ki 0eT OacTamkbl OONBIN KAaOBUTAAHMBI. ¥3BIHABIFBI MEH
OMIKTIrT OChl OETTepACH OJIMEHl. ASKTaTFaH WHXXEHEPIIK Chi30a TETIKOONImeKTep Il AaibIHIay
YIIH >KETKUTIKTI aKmapaTThl KaMTYBI THIC, MBICAJbI, MaialaHbUIATBIH MaTepHalgapFa KaThICTHI
eCKepTIesep/Ii, OIMeMACpPIiH MK IIeTiH, MEKTep MEH KOHIbIpMajapibl, OETTiH OpJeHYIH,
TaJan eTiJCTIH TETIKOOIIEKTep CaHbIH J)KOHE K€3 KEJITeH TYCIHIAIpMeNepi KOocy.

1.6. [TpuHIMIIBI HAHECEHUS Pa3MEPOB



1.6.1. O0uue pexoMeHaanu

UYeprerxk noipkeH oOecreduBarh MOJTHYIO clenU(UKAIM0 KOMIOHEHTa JUis OOecreueHus: TOoro,
9TOOBI 11€7Ib MPOEKTUPOBAHUS MOTrJia ObITh BBHIMOJHEHA HAa BCEX dTalax MPOU3BOJCTBA. DJIEMEHTHI
HAHECEHMs] pPa3MEpOB: BEJIMYMHA, TOJOXKEHHE, PACIOJIOKEHHUE, TECOMETPHUUYECKUH 3JIEMEHT
YIIPaBJICHUSI U TEKCTYpa MOBEPXHOCTHU JIOJKHBI OBITH ONpEACNCHBI U O0TOOpaXKaTbCs Ha YepTeKe
TOJIBKO O/IMH pa3. He 1omxHO ObITh HEOOXOUMOCTH B TOM, YTOOBI MAacTep MacIITaOUpPOBa YEPTEK
WJIU BBIBOJIMJI pa3Mephl MyTEM BBIYMTAHUS WU JTOOABJICHUS JIPYruX pasMepoB. [BoHHON pa3mep
TaKkxe He nmpuemiieM. TeopeTudyeckH 1000 KOMIIOHEHT MOXHO MTPOaHATU3UPOBATh U Pa3ieInTh Ha
PS CTaHJAPTHBIX OOLIMX T€OMETPHUYECKUX (OpM, TAaKUX KakK KyObl, MPU3MBI, LWIMHAPHI, YaCTH
KOHycoB M T. 1. Kpyrioe orBepctue Ha Fig. 1.22 moxeT paccMaTpuBaThCsi Kak MHIMHJD,
IIPOXOAIIMM Yepe3 IutacTuHy. M3MepeHue pasmepoB KOMIIOHEHTa — 3TO CPEICTBO ONPEIECICHUS
1ene MpOeKTUPOBAaHUSI MPH M3TOTOBICHUM U TMPOBEpKe ToToBOM neTtanu. CIutomHoi OJ0K ¢
KPYIJIbIM OTBepCTHEM TokazaH Ha Fig. 1.22 u 4ro0bl yCTaHOBUTH TOUHYIO (HOPMY U3ICIHS, MBI
JOJHKHBI 3HATh Pa3Mephl, KOTOPbIE OMPEENISIOT €r0 JUIMHY, BBICOTY U TONIIUHY, a TAaKXKe TUaMeTp U
TITyOMHY OTBEPCTHSI M €ro IMOJIOKEHHE 10 OTHOIIEHUIO K MOBEpXHOCTH Oyoka. Och OTBEpCTHS
MOKa3aHa Ha NEPECEYCHHUH JIBYX OCEBBIX JIMHUIA, PACTIONOKEHHBIX C JIEBOM CTOPOHBI M CHU3Y OJIOKa,
Y 9TH JIBE€ TIOBEPXHOCTH OBUIM MPHUHATHI 32 UCXOAHBIE. [ITMHA M BBICOTA TaK)Ke OBLIM M3MEPEHBI OT
3THUX MOBEPXHOCTEN. 3aBepIIeHHbIH NHKECHEPHBIN YEPTEK OJKEH TAKKe BKIHOYATh JOCTATOUYHYIO
nHGOPMALIMIO IS M3TOTOBJICHUS JETalH, HampuMmep, J00aBlIeHHME NPUMEYaHHH OTHOCUTEIHHO
UCIOJIb3YEMBIX MAaTEepHaNOB, JOMYCKOB pa3Mepa, MPeAesioB U MOCAA0K, OTICIKH MOBEPXHOCTH,
KOJIMYECTBa TpeOyeMbIX AeTalneil v T00bIX NadbHEHIINX KOMMEHTAPHEB.

1. Dimension and projection lines are narrow continuous lines 0.35 mm thick, if possible, clearly
placed outside the outline of the drawing. As previously mentioned, the drawing outline is depicted
with wide lines of 0.7 mm thick.

2. The projection lines should not touch the drawing but a small gap should be left, about 2 to 3
mm, depending on the size of the drawing. The projection lines should then continue for the
same distance past the dimension line.

3. Arrowheads should be triangular, must be of uniform size and shape and in every case touch the
dimension line to which they refer.

4. Bearing in mind the size of the actual dimensions and the fact that there may be two numbers
together where limits of size are quoted, then adequate space must be left between rows of

_—Note 1 dimensions and as pacing of
ol 77 about 12 mm is recommended.

Note 2~ ~t 30 5. Centre lines must never be
Ny ; ~ 2 Holes @70 used as dimension lines but must

~ Nofe 8 be left clear and distinct. They
can be extended, however, when

S| Mote 8- ™ » used in the role of projection
" —/ \#\

- lines.
(% 1| N ! o :

N 6. Dimensions are quoted in
\ o 262 / millit;netr(;s tof thef minimum
number of significant figures. For
' 72 / 260 \ ‘ 09' example, 19 and not 19.0. In the
Nofe 7 ' /VG/E 4 /VD/E5 /VO/E’ 6 case of a decimal dimension,
always use a nought before the
Fig. 1.23 decimal marker, which might not be
noticed on a drawing print that has poor line definition. We write 0,4 and not .4. It should be stated
here that on metric drawings the decimal marker is a comma positioned on the base line between

the figures, for example,5,2 but never 5-2 with a decimal point midway.

t
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7. To enable dimensions to be read clearly, figures are placed so that they can be read from the
bottom of the drawing, or by turning the drawing in a clockwise direction, so that they can be read
from the right hand side.

8. Leader lines are used to indicate where specific indications apply. The leader line to the hole is
directed towards the centre point but terminates at the circumference in an arrow. A leader line for a
part number terminates in a dot within the outline of the component. Figure 1.23 shows a partly
completed drawing of a gauge to illustrate the above aspects of dimensioning.

1. ©JIIIIEM CHI3BIKTAPHI )KOHE MPOCKIMSIIBIK ChI3BIKTAp KyaHAbIFbl 0,35 MM-Te TeH >KiHiIIKe
TYTac ChI3BIKTApP OOJIBIT TaOBLIAIBI, OJIAp MYMKIHJITIHIIE ChI30a KapaMbIHAH THIC OpHAJacy KEpek.
Bypein aifTeutFrangaid, 3aTThiH KapaMbl 0,7 MM-JTIK jKayaHIBIKTaFbl ChI3BIKTAPMEH KECKIHEIE/T.

2. MPOCKIUSIBIK CHI3BIKTAp ChI30ara THIN TypMmaybl THIiC, OipaKk CbI30aHBIH MeIIepiHe
OaiimaHpICTl 2-7eH 3 MM-T€ JCWIHT INaFrblH CaHbulay Kauablpbulybl Tuic. ComaH KeiliH
MPOEKIUSIIAY CHI3BIKTAPhI OJIIIEM ChI3bIFBIHAH COHJIAM KAIIBIKTHIKTA XKAJFAaCybl THIC.

3. HYCKamaJiap YIOyphIIITHI MiliH/e 00Iysl THIC, Oipaeid eJeM KoHe MilTiH/Ie 00Tyhl THIC
OHE opOip KKarmaiaa oyap KaTaThlH ©JIIIEY ChI3BIFbIHA XKaHamMa 0O0JTybI THIC.
4, HaKTHI ©JIIIEMICP/Ii )KOHE OJIIIEM IIEKTepl KOPCETUITeH eKi caH Oipre 00Iybl MyMKiH

(akTiHi Ha3apFa aja OTBIPHIII, OJIIIEM KaTapiapbl apachlHAAFbl dKETKITIKTI KeHICTIK KaJIbIPbLTYbI
THIC KOHE MaMaMeH 12 MM ajibIM PETiH/Ie YCHIHBLIAIbI.

5. UEHTPIIK ChI3BIKTAp CIIKAIlIaH OJIIIeM PEeTiH/e NaiijanaHblIMayhl THiC, O1paK aHbIK KOHE
alKpIH O0ITyBI THIC. ATaiiia, oap NPOEKUUSIIBIK CHI3BIKTAp OPHBIH/IA KOJAHFaHa Y3apPThLUTYbI
MYMKiH.

6. emmemep MOHII TM(PIIAPABIH €H a3 CaHbIHA JCHIH MIUTUMETPMEH KepceTineni. Muicansl, 19
6ipak 19.0 emec. OHABIK OIIIEM JKaFAalbIHAA ChI30a/1a ChI3BIKTHIH HAlllap aHBIKTATybIHA
OaiiJTaHBICTHI OHIBIK OCJITIHIH aJIBIHIA dpKAIaH HYJIbI NakaananeiHb3. biz 0,4 nen sxa3aMebl3,
6ipak .4 emec. MyH1a METpHKaJIBIK ChbI30aap/a OHJIBIK OeJri yIIiH (urypanap apachbiHIaFbl
0a3aJbIK ChI3BIKTA OPHAJIACKAH YTip MaliaaHbLIa Ibl, MBICAIIB, 5,2; Oipak opTachiHIa HYKTeC O6ap
5e2 emkariad eMec.

7 IliniH enmeMIepiH HAKThl OKY YIIIH OJap/bl ChI30aHbIH TOMEHT JKarblHa OKyFa OoJaThIHIaM
eTill HeMece ChI30aHbl caFaT Ti11 OolibIMeHa OYpHII, OH JKaFblHaH OKyFa OoJlaThIH/AM eTil
OpHAJIACTHIPA/IbI.

8. Ieirapy CbI3BIKTapbl HAaKThl HYCKayJap Kaila KOJJaHBbUIATBIHBIH KepceTy YUIiH
naigananeiaabl. Tecikke HIbIFapy ChI3BIFBI LEHTPJIK HYKTere OarbITTaslajpl, Olpak IieHOepe
HYCKaMaMeH asKTanaapl. besek HeMipl YIIIH IIbIFapy ChI3bIFbl KOMIIOHEHT KapaMbIHIAFbl
HYKTeMeH askTaynajsl. Fig.1.23 -Te xoraphiia KOPCETIITeH OJIIIeM TYCIpy acleKTiuIepiH OelHemney
YILIIH 11IiHapa OpbIH/IaJIFaH KaJuop chl30achl KOPCETUITEH.

1. pasMepHble M TPOEKIMOHHBbIE JUHUM MPEACTaBISIOT COOON y3KHe HeNpepbIBHbIE JTMHUU
tomuuHOM 0,35 MM, IO BO3MOXKHOCTH YETKO PacHoOJIOKEHHbIE BHE KOHTypa udeprexka. Kak yxke
YIIOMHHAJIOCh paHee, KOHTYp MpeaMeTa H300paxaeTcs JUHUAMHI TOMIMHON 0,7 MM.

2. MPOEKIMOHHbIE JMHUM HE JIOJDKHBI KacaTbCsl 4YepTeka, HO JIOJDKEH OBITh OCTaBJIEH
HEeOOoJIBIION 3a30p, OKOJIO 2 710 3 MM, B 3aBUCMMOCTH OT pa3Mepa yepTeka. 3aTeM MpPOeKIMOHHBIE
JIMHUHW JOJDKHBI POAOJKATHCS HA TO YK€ PACCTOSHUE OT Pa3MEpPHOM JINHUH.

3. CTPEJIKH JIOJDKHBI OBITh TPEYrojbHOH (hOPMBI, JOJDKHBI OBITH OJAMHAKOBOTO pa3Mmepa M
(OpMBI U B K&KJIOM CJIy4yae KacaTbCsl TUHUU U3MEPEHHUS, K KOTOPOM OHU OTHOCSTCA.
4. NpUHUMasE BO BHUMaHHE (aKTHUECKHE Pa3MEpoOB U TOT (PAKT, YTO MOTYT OBITH JIBa 4HCIa

BMECTE, KOI/Ia YKa3bIBAIOTCA NPENENbl pa3Mepa, TO JOJKHO OBITh OCTaBJIEHO JIOCTaTOYHOE
MPOCTPAHCTBO MEXKIY PSIaMU pa3MEpoOB M PEKOMEHAYETCs B KauecTBE Iara MpuOIU3UTENbHO 12
MM.

5. lleHTpoBbIE JIMHUKM HUKOT/IA HE JTOJDKHBI UCIOJIB30BATHCS B KAUECTBE Pa3MEPHBIX, HO JOJKHBI
ObITh YETKMMHU U OTYETIUBBIMHU. OJJHAKO OHU MOTYT OBITh Y/UIMHEHBI NPU HCIOIH30BAaHUH B POJIU
MPOEKIIMOHHBIX JINHUM.



6.Pa3mepbl yKa3pIBalOTCS B MIULITUMETPaX 10 MHUHUMAIBHOTO KOJIMYECTBA 3HAYMMBIX LHUDP.
Hampumep, 19 vo ne 19.0. B cnyuyae mecsTH4HOrO pasmepa Bceraa HMCMOIB3YHTE HYJb TEpe
JECATUYHBIM 3HAKOM,KOTOPBI MOKET He OBITh 3aMeueH Ha YepTekKE C IUIOXUM ONpeAeTICHHEM
auHun. Mel numeMm 0,4, Ho He 4. 34ech cieayeT OTMETUTh, YTO Ha METPUYECKUX YepTekax s
JECATUYHOTO 3HAKA MCIIONB3YETCs 3alsTasi, pacroyiokeHHast Ha 6a30BOi JIMHUM MEXIy purypamu,
Hanpumep 5,2, HO HUKOrJa 5¢2 ¢ TOYKOUM MoceperHe.
7. JI71s1 4eTKOTO CUYUTHIBAHUS Pa3MepoB (PUTYpHI PACIONATAIOTCS TAKUM 00pa3oM, 4TOOBI HX MOXKHO
ObUIO YMTaTh CHU3Y YepTeKa WM MOBOPAYMBAs YEPTEXK IO YaCOBOM CTpenKe, YTOObI UX MOXKHO
OBLIO YUTATH C MPABOH CTOPOHBHI.
8. BhIHOCHBIE JIMHUM UCHOJB3YIOTCS ISl TOTO, YTOOBI MOKa3aTh, I/I€ MPUMEHSIOTCS KOHKPETHBIC
yKa3aHus. BeIHOCHAs TMHUS K OTBEPCTHIO HANPABISAETCS K LEHTPAIbHON TOUYKE, HO 3aKaHUYUBACTCS
Ha OKPY>KHOCTH CTpeiKoil. BoIHOCHASI TUHUS AJ11 HOMEpa JIeTalu 3aKaHYMBAeTCsl TOUKOW B KOHTYpe
komroneHTa. Ha Fig. 1.23 moka3aH 4acTHYHO BBITIOJIHEHHBIA YePTEX KaauOpa /sl WLTIOCTPALUH
BBIIIICYKA3aHHBIX aCIIEKTOB HAHECEHUS Pa3MEpPOB.
When components are drawn in orthographic projection, a choice often exists where to place the
dimensions and the following general rules will give assistance.

1. Start by dimensioning the view which gives the clearest understanding of the profile or
shape of the component.

2. If space permits, and obviously this varies with the size and degree of complexity of the
subject, place the dimensions outside the profile of the component.

3. Where several dimensions are placed on the same side of the drawing, position the shortest
dimension nearest to the component and this will avoid dimension lines crossing.

4. Try to ensure that similar spacing’s are made between dimension lines as this gives a neat
appearance on the completed drawing.

5. Overall dimensions which are given for surfaces that can be seen in two projected views are
generally best positioned between these two views.

KoMmoneHTTep opToroHanb NpoeKIHsIAa ChI3bUIFaH Ke3/€ eNeMAepl OpHAIACThIPY YILIIH KOl
Karmaia Tanjay O0iabl, al KeJecl sKaillbl epexernep KeMek Oeperi.

1. emmem Tycipyai KOMIOHEHTTIH O€liHIH HeMece MillliHIH aHbIK TYCIHAIPETIH KOPIHICTEH
OacTaHpbI3.

2. erep KEHICTIK MYMKIHJIIK Oepce, ’oHe OyJ1 00BEKTIHIH OJIIIeMiHe JKOHE KYPASIUTIK
JopexeciHe OaillaHBICTBI €KeH1 aHBIK 0oJica, emeMAepAl KOMIOHEHT MPO(QUIIHEH ThIC
OpHAJIACTHIPHIHBI3.

3. erep OipHele oJIIeM ChI30aHbIH O1p KaFbIHIa OpHAJIACKAaH 00Jica, KOMIIOHEHTKE JKaKbIH €H
KBICKA OJIIIIEeM/Ii OPHAJIACTHIPBIHBI3 JKoHE OYJT OJIIIeY CHI3BIKTAPBIHBIH KHBUIBICYBIH OOJIIBIpMayFa
MYMKIHJIK Oeperi.

4. emiey ChI3BIKTAphl apachiHaa O1p/iel apaibIKTapAblH OPBIH alFaHbIHA KO3 KEeTKI31HI3,
OUTKEH1 OJ1 asKTaJFaH CcbI30aa YKbINTHI KepiHic Oepei.

5. ekl MPOEKIHUsIIbI KOpIHICTe Kopyre OoyiaThiH OeTTep yIIiH OepiareH OapibIK eJemep,
OZIETTE, OCHI €Ki KOPIHIC apachlH/Ia OPHATIACKAHBI KAKCHI OOJIAIbI.

Kor;[a KOMITIOHCHTBI YCPTATCA B OpTOTOHaHBHOﬁ MMPpOCKIHHU, YaCTO CYHICCTBYCT BBI60p, rac
pPasMECTUTDh PasMEphbl, U CICAYIOMUC O6IJ_II/IC ImpaBujia 6y,[[yT JdaBaTb IMOMOIIb.

1. HauwmHaiiTe MPOCTABIATH pa3Mephl C BUJa, KOTOPBIN AaeT caMoe sICHOe TOHMMAaHue MpOQUIs
Wi GOpMBbI KOMIIOHEHTA.

2. ecnu TPOCTPAaHCTBO IO3BOJIAET, W 3TO, OYEBHJHO, 3aBUCHUT OT pa3Mepa M CTeleHU
CII0)KHOCTH 00BEKTa, IOMECTUTE Pa3Mepbl BHE MPOQHII KOMIIOHEHTA.

3. eclM HECKOJIbKO pa3MepoB pa3MeIleHbl Ha OJHON CTOpOHE YepTexka, pacloIOKUTE
KpaTyalmuii pasmep, OMMXKaWIMi K KOMIIOHEHTY, W 93TO IO3BOJIUT H30€XaTh TMepeceueHHUs
Pa3MEpHBIX JINHUMN.

4. ybenurtech, YTO MEXAY JUHHUSIMH Pa3MEpPOB BBIMOIHEHBI OJMHAKOBBIE MHTEpPBAJbl, TaK Kak
9TO J1aeT aKKYpPaTHBIN BU] HA 3aBEPILIEHHOM YEpPTEXKE.



5. BCE pa3Mepsbl, 3aJJaHHbIE Ul IOBEPXHOCTEH, KOTOPhIE MOXKHO YBUIETH B ABYX IPOEKIIMOHHBIX
BUJaX, OOBIYHO JYYIIIE BCETO PACIIONAraTh MEXAY 3TUMH JIByMs BUIAMHU.

1.6.2.Dimensioning circles

The symbol @ preceding the figure is used for specifying diameters
and it should be written as large as the figures which establish the
size, e.g. @ 65. Alternative methods of dimensioning diameters are
given in Fig.1.24. The size of hole and space available on the
drawing generally dictates which method the draughtsman chooses.

1.6.2.1llenOepep enmeMaepid Tycipy
[TimniH angpIHIAFEl @ CHMBOJIBI THAMETPIIEP/Il KOPCETY YIIiH

Mai aIaHbUIaAbl JKOHE OJ1 OJIIIEeMII AHBIKTAWTBIH CaHAAp CHUSKTHI
Fig.1.24 YJIKEH OOJyBI THIC, MBICAIBI @ 65. [luameTp emeMaepinTyCipyaiH
Typai omicrepi Fig.1.24-te xentipinreH. Cpi30amarbl TECiK TMEH KEHICTIKTIH 6JIIeMi, 9JIeTTe,
ChI30albl KaHaai oic TaHIalThIHBIH aHBIKTANIbI.

1.6.2.Hanecenue pa3mMepoB OKPYKHOCTEH

CumBon ¢, HpeI[H_IeCTBYIOH_[Hﬁ (I)I/Irype, HUCIIOJIB3YCTCA JII YKa3aHUA OUaMCTpPOB, U OH IOOJIKCH

OBITH TaKUM JKe OOJIBIIUM, KaK HHUQPHI, OMpEIeIIomue pa3Mmep, Hampumep @ 65. Paznmuunbie
METOJIbl HAHECEHHs pa3MepoB JauWamMeTpoB mpuBeaeHbl Ha Fig.1.24. Pasmep oTBepcTust u
MPOCTPAHCTBA HA YEPTEIKE, KaK MPABUIIO, TUKTYET, KAKOH METO]l BRIOMPACT YSPTEKHUK.

1.6.3. Dimensioning radii
Alternative methods are shown where the position of the centre of the arc need not be located. Note
that dimension line is drawn through the arc centre or lies in a line with it in the case of short
distances and the arrow head touches the arc (Fig.1.25). A curve formed by the blending of several
radii must have the radii with their centres of curvature clearly marked (Fig.1.26). Dimensioning
spherical radii and diameters is shown in Fig.1.27.
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1.6.3. Pagmycrap enmeMaepin Tycipy

Paguycrap emmemaepiHiH opTYpJi 9IICTepl JOFa IIEHTPI OpHajacyblH HycKay KaKeT OoyMaraH
Karmaiia KepceTuieai. OnmeM ChI3bIFB JOFa IEHTPl apKbUIbI KYPri3UIeTIHIHE HEMece KhICKa
KAIIBIKTHIK 00JTy JKaFJaiibIH1a OHBIMEH Oip ChI3BIKTA XKaTaThIHBIHA KOHE HYCKaMa YIIIbl JOFaFa THII
TypaThiHbIHA Ha3ap aymapeiHei3 (Fig.1.25). BipHemie paauyc yiijaecyiMeH TY3UITeH KHCBIK CBI3BIK
KUCBHIKTHIK 1eHTpiMeH (Fig.1.26) aHbIK OenrijeHreH paamycrap ejIeMIepiH KaMTybl THIC.
Pagmnycrap mMeH cdepanap quamerpiepin Tycipy mbicanaapsl Fig.1.27-n1e kepceTinreH.



1.6.3. Hanecenue pa3mMepoB pajiiycoB

PaznuuHbie METOIbI HAaHECEHUs pa3MEpOB PaAJMYCOB IMOKa3aHbl B Cllydae, Korma He TpeOyercs
YKa3bIBaTh PacHojoxeHue nentpa aAyru. OOparute BHUMaHKE, YTO pa3MepHasi JTUHHUS MPOBOIUTCS
4yepe3 LEHTP IYyrd WIM JIGKHT Ha OJHOW JIMHHM C HEW B Cly4ae KOPOTKHX DPAaCCTOSHUH, U
HakoHeuHHMK ctpenbl kKacaercs ayru (Fig.1.25). KpuBas, oOpa3oBaHHAsi COYETaHUEM HECKOJIBKHX
pamuycoB, JIOJDKHA MMETh pa3Mephbl PaliycoB C YEeTKO 0003HAUCHHBIMH IICHTPAMH KpPUBU3HEI
(Fig.1.26). Ilpumepsl HaHECEHHUS pa3MEPOB PaAMyCOB U AUaMETpoB cdep mokasansl Ha Fig.1.27.

1.6.4. Angular dimensions

Angular dimensions on engineering drawings are expressed as follows:(a) Degrees, e.g. 30°.(b)
%23 Degrees and minutes, e.g. 30° 40’.(c) Degrees, minutes and seconds e.g. 30° 40
I F 7

R T 20" In the case of an angle less than one degree it should be preceded by 0°, e.g.
;\; 0°25".Figure 1.28 shows various methods of dimensioning angles.

Fig.1.28

Tapers. In Fig. 1.29 the difference in magnitude between dimensions X and Y (whether diameters
or widths) divided by the length between them defines a ratio known as a taper.

X-Y 7]
= 2tan—

T =—
aper Length 2

For example, the taper in Fig. 1.29 equal 26 — 20 = 6/20 = 0.2 and may be expressed as rate of taper
0.2:1. When a taper is required as a datum, it is enclosed in a box as

follows: =— 021

1.6.4. bypsbiTap enmemaepid Tycipy

TexHukanslK cbi30amapaa OypeIITap e©JmeMaAepl MbIHaJAA Typle

KepceTuieai: a)rpaaycrapmeH, Melcanbl 30°;9) TpaaycTapMeH »KoHe
~  MuHyTTapMeH, Mbicanbl 30° 40'; 6) rpagycTapMeH, MUHYTTapMEH JKoHE

ncluded angle -,

Vv

S

]
|
|
1

cekyHaTapmeH, Mbicaibl 30°40' 20". Bip rpagycran kem Oypblil OoJFaH
Fig. 1.29 Karnaaiina oHbiH anabiHga 0° 6oy kepek, Mbicasibl 0°25' 6omysl THIC.
Fig.1.28 -ne OypsituTtap enieMaepid TYCIpyaiH dpTYpPIIi TOCUIIEpPi KOPCETIIeH.
Konycmoinoig. Fig.1.29-na X men Y (amamerp HeMece €H) eJIIeMepi apachlHAaFbl IIama
albIPBIMBIH  OJIAP/IbIH apachIHIAFbl Y3BbIHIBIKKA O6NreH/le  KOHYCTBUIBIK JeN  TaHbUIAThIH

o 6
KaThIHACTHI aHBIKTA bl KOHYCTBIJIBIK, = = 2tan 2

Y3BIH/bIK,
Fig. 1.29-meri xomyctbutblk 26 — 20 = 6/20 = 0.2-re Ten sxome on 0.2:1 KOHYCTBUIBIK
KOX(QQHUIMEHTI peTiHae aHBIKTaTybl MYMKiH. KOHYCTBUIBIK HeEri3 peTiHJe Kaxer Oosca, o

MBIHA/AIl Typ/e KOPAIKa KOpIIAIYbl MyMKIH: m
1.6.4. Hanecenue pa3mMepoB yIiioB

Pa3mepsl yriioB Ha TEXHHYECKHX YepTekaxX BBIPAXKAIOTCS CIEAYIOIIMM 00pa3oM: a) rpaaycami,
Hanpumep 30°; 6) rpagycamu u MuHyTamu, Hampumep 30° 40'; B) rpagycamu, MHUHYTaMd U
cekyHnamu, Hampumep 30° 40" 20". B caydae yrina MeHee OJHOIro rpagyca emy JOJIKHO
npemectBoBath 0°, Hanmpumep 0°25'. Ha Fig. 1.28 moka3zaHbl pa3iauuHbie COCOOBI HAHECCHHS
pa3MepoB yIJIOB.



Konycnocms. Ha Fig. 1.29 pasHuiia B BequuyuHE Mexay pasmepamu X u Y (JuaMeTpaMu WA
IIUPUHOM ), A€TICHHAs Ha JUIMHY MEKy HUMH, OIIPEEIIIeT OTHOIICHNE, U3BECTHOE KaK KOHYCHOCTB!

]
= 2tan—
2

X-Y
KoHycHOCTb =
IJIMHA

Konycnocts Ha Fig. 1.29 paBna 26 — 20 = 6/20 = 0.2 u MoxeT ObITh BhIpakeHa Kak K03 (UIMEHT
konycHoctd 0.2:1. Koraa KoHycHOCTh HEOOXOJMMa KaK OCHOBAHHWE, OHA 3aKJIFOYACTCS B KOPOOKY

CJIETYIOIIUM 00pa3oM: a21

1.6.5. Dimensioning chamfers.

Alternative methods of dimensioning internal and external chamfers are shown in Fig. 1.30.

0 >
et TP = TW

1.6.5.KubIK)KHEK eNmeMiH TYCipy
Fig.1.30-ma imKi »KoHE CBHIPTKBI KHBIKXKHEKTED ©JIIIEMIEPiH
TYCIpYAiH TYpJi TociIAepl KOPCETIITEeH.

1.6.5.Hanecenue pazmepoB Gacok

Pa3nuunbie crocoObl HaHECEHUS Pa3MEPOB BHYTPEHHHX W
BHeIHUX (acok nokasanbl Ha Fig. 1.30.

Fig. 1.30

1.6.6. Dimensioning holes

The depth of drilled holes, when stated in note form, refers to the depth of the cylindrical portion
and not to the point left by the drill:

LN If no other indication is given they are assumed P B Hﬁi’ _;\v}fm
[ T to go through the material. Holes in flanges or / C’/+\ C{ \ 40P
t "y bosses are generally positioned around a pitch (_1( 5 1;; }
‘ > circle (PCD) and may be spaced on the main \ % | b
I centre lines of the component (on centres) or as  \, @\T' (f)/
shown below equally spaced off centres. b S

Special flanges need to have each hole positioned individually and an example is given with three
tapped holes (Fig. 1.31).

| T~ Holes M8« A typical use for a counter bored hole is to provide a recess for the
®/d\ KGH12 degp head of a screw, as shown in Fig. 1.32 or a flat surface for an
/:) @ & exposed nut or bolt, as in Fig. 1.33. Figure 1.34 shows methods of
o3 dimensioning counter bores. Note that, in every case, it is
A ) ¢ necessary to specify the size of counter bore required.
NOLLE
\/
Fig. 1.31
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1.6.6.TecikTep enmemaepia Tycipy

Eckeptre perinue kepceTiiren OyprbuUlaHFaH TeCIKTEpAiIH TepeHaIri Oyprbuiay KalablpbUIFaH
HYKTETe eMeC, IUITUHAPIIK OOTIKTIH TePEHIITiHEe KATHICTHI.

Erep 6acka Hyckaynap OepiiMece, ojap MaTepual apKbUIbl ©Tel e 0omkanaasl. dnaHenTeperi
HEMece IIBIFBIHKBIIITAPIaFbl TECIKTED, 9/1eTTe, KaaaMm mreHoepiniy (PCD) aiiHanaceiaaa
OpHAJTACKaH YKOHE KOMIIOHEHTTIH HETi3 OChTIK ChI3bIKTApbIH/A (LIEHTPIIEPiHE) HEMECE TOMEH/IC
KOPCETUITCH ICH, IICHTPJICPICH TEH KAIIBIKTBIKTA OPHAIACYBl MYMKIiH.

ApHaiibl praHernrepe xeke opHagackal Tecikrep 6oyl Tric. Fig.1.31-me yir Oypanmansl Teciri
0ap MbIcaJ KeNTipijreH.

Bypama Gachl ySICBIH KaMTaMachl3 €Ty YIIH Kapchl TECIKTI TUNTIK naiinanany Fig.1.32-ae, an Teric
OeT yIIiH COMbIH MeH Oypananbl nmainanany Fig.1.33-te kepcerinren. Fig.1.34-te Tecik enmemMin
Tycipy Tocinaepi kepceTinreH. balikanpi3, opOip kardaiiia Kapchl TECIKTIH KaKETTI MeJIIEPiH
aHBIKTAy KaXeT.

1.6.6.Hanecenue pa3mepoB OTBEPCTHIA

I'my6uHa mpocBeplieHHBIX OTBEPCTUH, yKa3aHHas B (opMe MPHUMEYaHUs, OTHOCUTCSA K TIyOHHE
LWJIMHIPUYECKON YacTH, a HE K TOUKE, OCTABJICHHON CBEPJIOM.

Ecnmn HUKakuX Apyrux ykazaHWid HE JAaeTcs, MPEANoaraeTcs, YTo OHU MPOXOAT Yepe3 MaTepHal.
OTtBepcTus BO (uiaHIaX WM BBICTYMAaX, Kak MPaBUJIO, PACIONIOKEHBI BOKPYT OKPYKHOCTH Ilara
(PCD) u MoryTt OBITh PacloJIOKEHBI HA OCHOBHBIX OCEBBIX JIMHUAX KOMIIOHCHTA (B IIEHTPAxX) WIIH,
KaK MOKa3aHO HIKE, HA PABHOM PACCTOSHUU OT IIEHTPOB.

CrnenuansHble (QIaHIbl JODKHBI HMETh OTBEPCTHS, paclojoXeHHble MHauBuayaipHo. Ha Fig.
1.31 npuBeneH npumep ¢ TpeMs pe3bOOBBIMU OTBEPCTHSIMH.

TunuyHoe UCHOIB30BaHKUE BCTPEUHOIO MPOCBEPIIEHHOTO OTBEPCTHUS JUIsl 0OecreueH s THe3/1a JUIs
TOJIOBKM BHMHTA TOKa3zaHo Ha Fig. 1.32, a mis mtockoit moBepXHOCTH MO railky u O6ont — Ha Fig.
1.33. Ha Fig. 1.34 nokazanbsl METOJbl HAHECEHUSI Pa3MEPOB OTBEPCTHUIl. 3aMEThTE, YTO B KaXKIOM
cilyyae He0OXOAMMO ONPEAETUTh TPeOyEeMBbIid pa3Mep BCTPEUHOTO OTBEPCTH.

1.7. Graphical symbols to indicate surface texture

The quality and type of surface texture has a direct connection with the manufacturing cost,
function and wear of a component. Each of the symbols shown below has their own special
interpretation. Individual surface texture values and text may be added to the symbols. The basic
graphical symbol is shown in Fig. 1.35, a. The centre line between the lines of unequal length is
positioned square to the considered surface.



The symbol should not be indicated alone, without complementary information.

Expanded graphical symbols are following: Fig. 1.35, b shows the symbol indicating that removal
of material is required. Fig. 1.35, ¢ shows the symbol indicating that removal of material is not
permitted. Note. If complementary requirements for surface texture characteristics are required,
then a line is added to the longer arm of the symbols, as shown below: any manufacturing process
permitted, in Fig. 1.35, d ; materials hall be removed, in Fig. 1.35, e; material shall not be removed,
in Fig. 1.35, f.

0
60

Fig. 1.35

When the same surface texture is required on every surface around a work piece, then a small circle

is added to the symbol as shown in Fig. 1.36. / Fig. 1.36
1.7. betTiH Kenip-OyAbIpAbIFbIH OeNriyieyre apHaiaFaH rpauKaiblK TaHOaIap

berTiH Kemip-OyabIpbIFbl canachl MEH TYpl KOMIIOHEHTTIH JalblHAay KYHbIMEH, (QYHKIUSCBIMEH
KOHE TO3ybIMEH Tikenel OainaHblcThl. TeMeHIe KepceTUIreH TaHOalapblH OpKaHCBICHIHBIH
©31HIK apHaiibl HHTepIpeTanusacel 6ap. TanOamaora OeTTIH KeAip-OybIPIIBIFBIHBIH JKEKE MOHAEP1
’KOHE MOTIH KOocbuTybl MyMKiH. Herisri rpadukansik TagOa Fig.1.35, a-ga xepcetinreH. ¥3bIH/IbIFbI
TEH €MeC CBI3BIKTap apachIHIAFbl ILEHTPJIK CHI3BIK KapacTBIPBUIATHIH OETKe TepPHeHIUKYIISIp
OpHaJIaCKaH.

benriney xoceiMIia akmaparchiz 0esiek kepceTtinmeyi Tuic. KeHelTinren rpadukanblk TaHOaIap:
Fig. 1.35b maTepumasnmpl KOH0 KaXETTUIIMH HYCKaWThIH TaHOaHbl Kepceremi. Fig. 1.35, ¢ —
MaTepuajibl JKOIOFa XKojl OepUIMEHTIHAINH KepcereTiH Oenri. Eckepry. Erep Oer xenip-
OY/ABIPIBIFBIHBIH CHUITaTTaMalapblHa KOChIMIIA TajanTap Tajlal eTijice, OHJa TaHOalap/blH Y3bIH
UBbIFbIHA TOMEHJIE KOpPCETUIreHIEH ChI3bIK KOCBLIaAbl: Ke3 KENreH pyKcaT eTUINeH OHIIPICTIK
nporecc — Fig. 1.35, d; marepuan kabatel anbiHamel — Fig. 1.35, e; marepuan KaGaThl ajbIHBII
tactanmaysl Tric — Fig.1.35, 1.

Erep naiibiamamanbly op OeriHe OipieH-Oip Keaplp-OyIbIPIBIK Tajam eriice, oHaa TaHOara Fig.
1.36-na kepceriiarenieH, KilmkeHTail menoep KochlIa bl

1.7. Fpa(pnqecxne CHUMBOJIBI OJIA 0003HaYCHHS MEepOXOBATOCTU MMOBCPXHOCTU

KadecTBo 1 THI 1IEPOXOBATOCTH TOBEPXHOCTH HAMIPSIMYIO CBSI3aHBI CO CTOMMOCTBIO M3TOTOBJICHHS,
GbyHKIIMEH ¥ M3HOCOM KOMMOHEHTa. Kaxaplii M3 CHMBOJIOB, MOKA3aHHBIX HIKE, UMEET CBOIO
COOCTBEHHYIO CHEINUaIbHyI0 HWHTeprpeTanuio. K cumMBomaM MoryT OBITH 10OaBICHBI OTIACITHHBIC
3HAYCHUS [IEPOXOBATOCTH MOBEPXHOCTH M TeKCT. OCHOBHO# rpaduueckuii CMKMBOJ TIOKa3aH Ha Fig.
1.35, a,. LlenTpanpHas TUHUS MEXAY JTUHUSMU HEPAaBHOM UIMHBI PAcIoNOkKeHa NEPIEeHIUKYISIPHO
paccMaTpuBaeMoOi OBEPXHOCTH.



O0o3HaueHne He JOJDKHO YKa3blBaThCsA OTHENIBHO, ©O€3 JOMOJHUTENbHOW HWH(pOpMAalUU.
PasBepuyteie rpadpuueckue cumBoabl: Fig. 1.35, b mokassiBaeT cHMBOJI, yKa3bIBAlOIIWN Ha
HEOOXO0MMOCTh ynalieHus marepuana. Fig. 1.35, ¢ — 3ro oOo3HaueHHe, yKa3bIBaIOIEE, YTO
yoajieHue wmarepuana He gomyckaercs. llpumewanme. Eciam  TpeOyroTcss IONMOJHHUTENBHBIC
TpeOOBaHMsI K XapaKTEPUCTUKAM IIEPOXOBATOCTH MOBEPXHOCTH, TO K OoJyiee UIMHHOMY ILICUy
CHMBOJIOB JJOOABJISIETCS JIMHHSA, KaK ITOKAa3aHO HWKE: JI00OH pa3pelleHHBIH MPOM3BOIACTBEHHBIN
nporiecc — Ha Fig. 1.35, d; cnoii martepuana ynansercs — Ha Fig. 1.35, e; cioii marepuana He
JOJDKEH ObITh ynaneH — Ha Fig. 1.35, f.

Ecnmu Ha KaxI0il TOBEPXHOCTH BOKPYT 3aroTOBKH TpeOyeTcs OJHAa W Ta KE IIEPO30BATOCTh
MOBEPXHOCTH, K CHMBOJTY JJOOABJISIETCSI HEOOIIbIIAsk OKPYKHOCTh, Kak rmoka3zaHo Ha Fig. 1.36.

Three principal groups of surface texture parameters have been standardized in connection with the
complete symbol and are defined as R, W and P profiles. The R profile series relates to roughness
parameters. The W profile series relates to waviness parameters. The P profile series relates to
structure parameters. The Ra value is the most commonly specified value throughout the world.
Figure 1.37 shows examples of position and orientation on various surfaces. Note that the general
rule when reading drawings is to read from the bottom or the right hand side of the drawing.

a6 3

a6 3

Ralé

V/W

ber kenip-OyabIpibIFbl HapaMeTpNIEpiHiH HeTri3ri ym ToObl TONBIK TaHOara OaillaHBICTHI
crannaprranrad xoHe R, W xone P Oeiliingepi perinne anbikramraH. W OelliHznep cepHsChl
TOJIKBIHJIBIK MTapaMeTpiiepine kaTaipl. P Geifinyep cepusichl KyphlIbIM apaMeTpiiepine xkaraabl. Ra
MoHI OYKiN anemze eH jkKui KOMBUIATBIH MOH Oonbin Tadbutansl. Fig.1.37-me oprypmi Gerrepneri
OpHajlacy *oHe Oarnapiay Mblcanaapbl kepceriareH. Coiz0anap/pl OKy Ke31HJE XKalllbl epexe —
CbI30aHbIH TOMEHII HEMECe OH aFbIHAH OKY €KEeHI1H €CKEepiHi3.

Fig.1.37

Tpu OCHOBHBIE TPYIIIBI MAPAMETPOB MIEPOXOBATOCTH MOBEPXHOCTH OBUTH CTAaHAApPTU3HPOBAHBI B
CBSI3U C MIOJIHBIM CUMBOJIOM U orpesenensl kak npopmwin R, W u P. Cepust npoduneit R otHocurcs
K mapamerpaMm mrepoxoBatoctd. Cepust mpoduneii W OTHOCHTCS K TlapameTpaM BOJHHCTOCTH.
Cepus npodureii P oTHOCHTCS K apameTpaMm CTPYKTYpbl. 3HaueHue Ra sBiisieTcst Hanbosiee 4acTo
3a7laBaeMbIM 3Ha4YeHueM BO Bcem mupe. Ha Fig. 1.37 moka3zanbl mpuMepsl pacrojOXKEHUs |
OpPHEHTAIMH Ha Pa3IMYHBIX MOBEpPXHOCTAX. OOpaTUTEe BHUMaHHUE, YTO 00lIee MPaBmIO IPU YTEHUU
YepTeKe — YMTaTh CHU3Y UIIH C TIPABOM CTOPOHBI YepTexkKa.

1.8 Limits and fits

A designer should ensure that the drawing conveys clear instructions regarding the upper and lower
limits of size for each dimension, and Figs.1.38 to 1.40 show typical methods in common use. The
method shown in Fig. 1.38,a is perhaps the clearest way of expressing limits of size on a drawing,
since the upper and lower limits are quoted, and the machine operator is not involved in mental
arithmetic. The dimensions are quoted in logical form, with the upper limit above the lower limit



and both to the same number of decimal places. As an alternative to the method above, the basic
size may be quoted and the tolerance limits added as in Fig.1.38,b. It is not necessary to express the
nominal dimension to the same number of decimal places as the limits.
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1.8 lonmik mexkTepi MeH KOHABIpMAaIap

KoOamaymisl cpi36a opOip eimIeM YIIH OJIIEMHIH OFapfbl KOHE TOMEHI1 NANIIK IIEeKTepiHe
KaTBICTBI aHBIK HYCKaylapael OepeTiHiHe ko3 JKeTkizyl Tuic, anm Figs.1.38...40 xanms
naiananyaelH  JocTypil oxictepin kepcereni. Fig.1.38,a -ma KepceTiireH ofic, MYMKiH,
chI30aarbl OJIIEMHIH JANIIK HIEKTepiH OUINIPYAIH €H aWKbIH TOClUll, ®WTKEeH1 >KOFapFbl >KOHE
TOMEHT1 JOJJIIK IIEeKTep KOpCEeTUIreH, al MallldHa OIepaTopsl 63 OHbIMEH apudmMeThkara
KaTBICTIal IbI. ONIIey JIOTUKAIBIK HbICAHIa KeNTipiyiel, ce0e0l OH/la TOMEHT1 AJIJIIK MIeT1 KOFapbl
KOFapFbl TONIIK 1Ieri 6ap jkoHe OHABIK OenrijepiiH Oipnaeit canel Gap. JKorapblga KenTipijareH
onmicke Oaymama peTiHae Herisri emmemMai kepcerim, Fig 1.38, b -m1a kepcerinrenmeii mommik merin
Kocyra Oomanel. HomuHanm emmiempepi MIEKTEpl KOPCETKEHIEH CHSKTHI OHJIBIK TaHOAaIapIbIH
CaHbIMEH OUTAIPY/IiH KaXKeTl JKOK.



1.8 Ilpenesnbl u mocagku

[IpoeKkTUpOBIIKUK JOJDKEH YOeAMTHCS, YTO YEPTEX IepelaeT UYeTKHUE YKa3aHHUS B OTHOILICHUU
BEPXHEr0 U HIDKHETO IPENeNIOB pa3Mepa Juis Kaxaoro umepenus, u Figs.1.38...40 moka3biBatoT
TPaaUIMOHHBIC METOAbI OOIIEro HMCIOIb30BaHMA. Meroa, mokasaHuelii Ha Fig.1.38,a — aro,
MOKAITyid, CaMbIi SICHBIN CITOCOO BBIPKEHUS IMPEEJIOB pa3Mepa Ha YepTexke, MOCKOIbKY BEpXHUN
Y HWKHHUM TpejieNibl yKa3aHbl, a OIepaTop MAallMHbl HE y4acTBYEeT B YMCTBEHHOU apudmeTruke.
W3mepenus: MpuUBOJATCS B JIOTMYECKON (pOpMe C BEPXHHMM IPEEIIOM BBILIE HUKHETO Mpeesa U C
OJIMHAKOBBIM YHCJIOM JECATUYHBIX 3HAKOB. B KauecTBe anbTEpHATHUBHI NPUBEICHHOMY BBIIIE
METOAY MOKHO YKa3zaThb 0a30BbIi pa3mep M J00aBUTHb MpeIenbl AOMyCKa, KaKk IOKa3aHO Ha
Fig.1.38,b. Her HeoOX0aAMMOCTH BbIpaKaTh HOMHHAIBHYIO DPa3MEPHOCTh TEM JKE€ UHCIOM
JECSITUUHBIX 3HAKOB, YTO U MPEAECIBL.

Fits can be taken directly from those tabulated in BS 4500, ‘ISO limits and fits’, and, in order to
indicate the grade of fit, the following alternative methods of dimensioning in hole (a) and shaft (b)
may be used:

40.02 +0.02

a) 40H7 (S22} (first choice) or 40H7 or 40 H7(*%2)
b) 40g6( ) (first choice) or 40g6 or 40 g6(

39.988
39.966

—0.012
—0.034-)

Konasipmanapasr 6ipaen BS 4500, 'ISO limits and fits' - ge xecrenenredn KouabpManap OOMBIHIIIA
KaObUIIayra OOajipl, KOHE KOHJIBIPMA JIPESIKECIH KopceTy yimiH Tecikre (@) sxone Oumikre (D)
eJIIIeMIep Il KOIOABIH Keleci 0anama 9icTepi maijanaHburybl MYMKIH:

[Tocamku MOXHO MPHHATH cpa3y 1o TadbynupoBanueiM B BS 4500, ‘ISO limits and fits’, u, st Toro
4TOOBI TIOKA3aTh PAHT MOCAKH, MOTYT OBITh MCIOJIB30BAHBI CIICIYIOIINE aTbTePHATHBHBIC METOIbI
MpOCTaBJICHHS pa3MepoB B oTBepcTHu (&) U Ha Baje (b) :

The ISO system provides a great many hole and shaft tolerances so as to cater for a very wide range
of conditions. However, experience shows that the majority of fit conditions required for normal
engineering products can be provided by a quite limited selection of tolerances. The following
selected hole and shaft tolerances have been found to be commonly applied: selected hole
tolerances: H7, H8, H9, H11; selected shaft tolerances: c11, d10, €9, 7, g6, h6, k6, n6, p6, s6.

ISO xyiieci eTe keH ayKbIMFa KBI3MET KOPCETYy YIUIIH TECIK MeH OUTIKTIH eTe KOIl JSJIIK IICTiH
KaMTamachl3 eteli. Anaiina ToxipuOe KepceTKeHIeH, KaJlbIThl HHXKEHEPIIK eHIMIep YLIIH Tajar
€TUIETIH COMKECTIK IIapTTapbhIHbIH KOIUIUII AJAIK IIEKTEpiHIH eTe a3 TaHJayMeH KaMTaMachl3
eTiyl MyMKiH. by xaFaiiia Tecik nmeH OUTIKTIH KeJeci ipIKTeNTreH MoK MeKTepl KOJIJaHbLIabl:
TecikTepaiH ipikTenreH nanaik mekrepi: H7, H8, H9, H11; GumikTiH ipikTelIreH MoK MICKTEepi:
cl1, d10, e9, 7, g6, h6, k6, N6, p6, s6.

Cucrema ISO obecrieunBaeT OYEHb MHOTO JOMYCKOB OTBEPCTUS W Bajida JUii TOTO YTOOBI
o0CITyXMBaTh OYCHb IIMPOKUH JHANa30H yciaoBHi. OJTHAKO OIBIT MOKA3bIBAET, YTO OOJIBITHHCTBO
YCIOBUI COOTBETCTBUSA, TPEOYEMBIX I HOPMAaJbHOW WH)KEHEPHOW MPOAYKIIMH, MOXKET OBITh
o0ecrieueHo BechbMa OTPaHMYEHHBIM BBIOOPOM JIOMYCKOB. BBIJIO yCTaHOBIEHO, YTO OOBIKHOBEHHO
MIPUMEHSIFOTCSL  CIEAYIONINEe OTOOpaHHBIE JOMYCKH OTBEPCTHS U Baja: OTOOpaHHBIE IOMYCKH
otBepcrusi: H7, H8, H9, H11; oro6pannsie nonycku Bana: c11, d10, e9, f7, g6, h6, k6, n6,p6, s6.



1.9. Geometrical tolerances
1.9.1 General rules.

The object of this section is to illustrate and interpret in simple terms the calling for geometrical
tolerances on engineering drawings. The symbols relating to geometrical characteristics are shown
in Table 1.2

1.9. ITitmiH MeH opHaNaCyIbIH IIEKTi aybITKYIaphl
1.9.1 XKanmsl epexenep

Byn tapmakThiH MakcaThl - HBICAHHBIH IIEKTI ayBITKYJIapblH JKOHE WHXKEHEPJIK chI30anapiaa
OpHAJNIACYbIH KOPCETYy TalalnTapblH KapamailbiM TEpMHHIAEPAE KOpCEeTy KoHe TYCIHAIpY.
['eomeTpusanbIK cunarramanapra KateicTsl TaHOanmap Table 1.2-5e kepceTiiren.

1.9. IlpenenbHble OTKIOHEHUS (HOPMBI U PACTIOIOKECHUS
1.9.1 Obmue npaBuna

Iesib 3TOrO MyHKTA - NPOMJUTFOCTPUPOBATH U MHTEPIPETUPOBATH B MIPOCTHIX TEPMUHAX TPeOOBAHUS
yKa3aHUs TpPEJeNbHBIX OTKIOHEHWH (OpPMBI M PpACIONOKEHUS Ha HWHXXCHEPHBIX YepTexkax.
CHUMBOJIBI, OTHOCSIIUECS K TEOMETPHUYCCKUM XapaKTepUCTUKaAM, TIoKka3zaHbl B Table 1.2,

Table 1.2

Straightness S No A straight line. The edge or axis of a
feature. Ty3y cei3bIK. HeicaHHBIH
KBIpPEI HEMECE ocl. [Ipsimas nuHwMS.
Pebpo nnm och 0O6beKTa.

Flatness /—/ No A plane surface. Xa3six GeT.
IImockas IMOBCPXHOCTE.

Roundness O No The periphery of a circle. Cross-

section of a bore, cylinder, cone or
sphere. Jlexrenekrin mreti. TecikTiH,
HWIMH]IP/IH, KOHYCTHIH HEMece
CCPaHbIH KOJIACHCH KUMACHI.
[Tepucdepus kpyra. [lonepeunoe
CEUEHUE OTBEPCTHU, NUINHIPA,
KOHYca UJIH c(hepbl.
Cylindricity - No The combination of circularity,
U straightness and parallelism of
cylindrical surfaces. Mating bores
and plungers. Humuaapmik
OeTTep/IiH JOHTeIEKTIr1HIH,
TY3YCBI3bIKTLIT BIHBIH JKOHC
napajuIeIu3MiHIH yilieciMmi.
Coueranue KpyriocTH,
MIPSMOJIMHEMHOCTH U MapajuIeIn3Ma
HMUJIMHAPHUYICCKUX HOBCpXHOCTCﬁ.
Profile of a line /—\ No The profile of a straight or irregular
line. Ty3y HeMece KHCBIK ChI3BIKTHIH
oeitini. [Tpodub nmpsmoit wnm
KPUBOM JIMHUMU.

Form




Profile of a surface

The profile of a straight or irregular
surface. Ty3y Hemece KHCBIK OCTTiH
oeitini. [Tpodub npsmoit wim
KPHUBOU ITOBEPXHOCTH.

Orientation

Parallelism

//

Yes

Parallelism of a feature related to a
datum. bepinren ¢pyHKUUsIMEH
OailtaHpICKaH PYHKITUS
napayutenusmi. [lapamienusm
(GyHKIMH, CBSI3aHHOMW C JTAHHOM.

Perpendicularity

Yes

Surfaces, axes, or lines positioned at
right angles to each other. Bip-6ipine
TiK OYpBIII Kacal OpHAIACKaH
0eTTep, OChbTEp HEMECE ChI3BIKTAp.
[ToBepxHOCTH, OCH WJIH JINHUH,
PaCIIOJIOKCHHBIC 11O ITPAMbBIM

YIJIOM JIYT K JAPYTY.

Angularity

Yes

The angular displacement of
surfaces, axes, or lines from a
datum. Berrepain, ocbTepain
HEMECE CBI3BIKTap IbIH 0a3aIbIK
OYpPBIIITHIK MOHHEH ayBITKY.
VYrioBoe cMelieHne MoBEpXHOCTEH,
ocel Wi JUHHUI OT 0a30BOH
BCJIIMYUHBI.

Profile of a line

Yes

The profile of a straight or irregular
line positioned by theoretical exact
dimensions with respect to datum
plane(s). ba3asbIk jka3bIKThIKKA
(Tapfra) KaparaHsa Teopus
TYPFBICBIHAH JIOJ1 OJILIEMIEp
OoiibIHIIIa OpHAJIACKaH TY3Yy HeMece
KHUCBIK CHI3BIKTBIH Oeiini. [Ipoduias
IIPSAAMOM WIIM KPUBOM JIMHUH,
PAaCIIOJIOKEHHOM 110 TEOPETHYECKHU
TOYHBIM pa3MepaM OTHOCHUTEIBHO
0a30B0¥(bIX) MIOCKOCTH (OB).

Profile of a surface

Yes

The profile of a straight or irregular
surface positioned by theoretical
exact dimensions with respect to
datum plane(s). bazaisik
JKa3bIKTHIKKA (Tapra) KaparaHja
TEOPUA TYPFBICBIHAH JI OJIIIEMIED
OOHBIHIIIA OPHAJIACKAH TY3y HEMece
KHUCBIK OeTTiH OeiHi. [Tpodunn
IIPSAIMOM WJIM HENIPAaBUIIBHON
MMOBEPXHOCTH, PACIIOJI0KEHHON
TOYHBIMHA pasMepaMi OTHOCHUTCIIBHO
6a30BOH(bIX) MIOCKOCTH (OB).

Location

Position

See note
below

The deviation of a feature from a
true position. HeicaHHBIH HAKTHI
OpHaJIaCybIHAaH ayBITKYHI.
OTKJIOHEHUE 06LCKT a OT UICTUHHOTO




ITOJIOKCHHUA.

Concentricity and
coaxiality

Yes

The relationship between two circles
having a common centre or two
cylinders having a common axis.
OpTak 1eHTpi 6ap eki TeHTreNeKTiH
HEMece OpTaK oci 6ap eKi MUIHHIP
apacbiHarbl Oaitnanbic. CBsA3b
MEXy IBYMsI KpyraMu, HMEIOIIUMU
0OIINiA EHTP WA IBYMS
[WIAHIPAMH, UMEIOITUMH OOIIYIO
0Ch.

Symmetry

Yes

The symmetrical position of a
feature related to a datum. bazamen
OaliyTaHbICKAaH HBICAHHBIH
CUMMETPUSIIBIK OPHAJIACYHI.
CHMMeTpHUYHOE MOJI0KEHHE
00BEKTa, CBA3aHHOIO ¢ 0a30M.

Profile of a line

Yes

The profile of a straight or irregular
line positioned by theoretical exact
dimensions with respect to datum
plane(s). ba3zabIk *a3bIKTHIKKA
(Tapra) KaparaHja Teopus
TYPFBICBIHAH JIOJT OJIIEMIED
OOMBIHIIIA OpHATACKAH TY3y HEMeCce
KHMCBIK ChI3BIKTBIH Oefiini.[Ipoduis
IIPSAIMOM WIJIM KPUBOM JIMHUH,
PacTOJI0KEHHOM M0 TOYHBIM
pa3MepaM OTHOCHUTEIILHO
6a30B0#(bIX) MIOCKOCTH (OB).

Profile of a surface

Yes

The profile of a straight or irregular
surface positioned by theoretical
exact dimensions with respect to
datum plane(s). bazanbik
Ka3bIKTHIKKA (TapFa) KaparaHja
TEOpHsl TYPFBICBIHAH JQIT OJIIIeMIEP
OOMBIHIIIA OpHATACKAH TY3y HEMece
KUCBIK OeTTiH Oelini. [Ipoduis
MIPSAMOM WJIM HETIPAaBWIIBHON
MIOBEPXHOCTH, PACTIOI0KEHHON
TOYHBIMHU pa3MepaMu OTHOCUTEIHHO
0a30B0i#i(bIX) MIIOCKOCTH (OB).

Runout

Circular runout

Yes

The position of a point fixed on a
surface of a part which is rotated
360° about its datum axis. ©3 oci
TeHiperinae 360°-ka alfHaTaTHIH
TerikOemek OeTiHae OCKITUIreH
HYKTeHiH opHanacysl. [Tonoxenue
TOYKH, 3aKPEIUICHHON Ha
MOBEPXHOCTH JI€TaJH, KOTOpas
Bpaiaercs Ha 360° BOKpyr cBoei
6a30Boii OCH.




Total runout i # | Yes The relative position of a point when

traversed along a surface rotating
about its datum axis. ©3iHiH
0a3aJIbIK OCi TOHIpETiHIe alHAIATHIH
OeTTi Ooian eTeTiH HYKTEHIH
opHanacysl. OTHOCHUTENbHOE
MOJIO’KEHUE TOYKU TIPH
MMPOXOKACHUHN BOOJIb ITIOBCPXHOCTH,
BpalllaloIIencs BOKPYT CBOEH
0a30BOM ocH

1.9.2 Application of geometrical tolerances.

In this item, examples are given of the application of tolerances to each of the characteristics on
engineering drawings by providing a typical specification for the product and the appropriate note
which must be added to the drawing. In every example, the tolerance values given are only typical
figures: the product designer would normally be responsible for the selection of tolerance values for
individual cases.

1.9.2 TlinriH MeH OpHAIACYABIH IIEKTi ayBITKYIAPbIH KOJIIAHY

byn tapmakTa eHiMIe apHaiIFaH YATUIIK €peKIIEeNiKT] )KoHe chl30ara KOCBUTYBI THIC THICT1 €CKepTY/Ii
YCBIHY JKOJIBIMEH TEXHUKAJBIK ChI30ajapJarbl CHIaTTaMatapblH dPKANHCBICHIHA AYBITKY IICKTEPiH
KOJIJIaHy MbICAJIapbl KENTipiareH. Opbip Mbicanga OepiireH aybITKy LIeri MOHJEpl TeK THUIITIK
¢durypanap 60bII TaOBUTAIBI: OHIMAL XKOOATAYIIBI SETTE JKEKE JKaFlaiiap yIIiH pyKcaT eTiJIeTiH
MOH/IEp/Il TaHAay YIIIH )Kayar Oepei.

1.8.2 [IpumeHeHre npeenbHbIX OTKJIOHEHUN (POPMBI U PACTIONOKEHHS

B »TOM myHKTE mpHBEAECHBI NPHUMEPHI NPUMEHEHHs JOIYCKOB K KaXKJIOM M3 XapaKTEpUCTUK Ha
TEXHUYECKUX YepTexax IyTeM TMpeAoCTaBICHUs TUIMOBOM crHeuu(UKAUK JUIsl NPOAYKTa U
COOTBETCTBYIOIIETO MpPHUMEUYaHUsi, KOTOPOE JODKHO OBbITh /100aBlIeHO K uepTexy. B kaxmom
IpUMepe 3a/laHHbIe 3HAYECHUs JIOMyCKa SIBJIAIOTCSA TOJBKO THIMYHBIMHU (DUTypaMH: IPOEKTHPOBIIUK
MPOAYKTa OOBIYHO OTBEYAET 3a BHIOOP 3HAUEHU JIOMycKa JJIsl OTACIbHBIX CIIy4aes.

Datums. A datum surface on a component should be accurately finished, since other locations or
surfaces are established by measuring from the datum. Figure shows a datum surface indicated by
the letter A.

13:0215 In the above example, the datum edge is subject to a straightness
tolerance of 0.05, shown in the tolerance frame.

bazanap. KommoHeHTTeri Heri3ri OeT AN asgKTaTybl THIC, OUTKEHI
0acka opHallacy OpBIHIApbl Hemece Oerrep Oa3alblK OCTTEH eiiey
apKbLIbl TaralipiHAanaasl. Cyperte 4 oprniMeH OeNrijeHreH Heri3ri 6eT

KOPCETIJITEH.

Korapseina kenTipiiareH mMpicania 0a3ablK ChI3BIKTHIH KBIPBI pyKcaT paMkackiHaa kepcetiirex 0,05
TIK CBI3BIKTBIK IIaKTaMaFa COMKeC Kelle/i.

baseir. bazoBas MOBEpXHOCTh Ha KOMIIOHEHTE JOJKHA OBITh TOYHO 3aKOHUEHA, TaK Kak JIpyrue
MECTOMNOJOKEHNSI MM TOBEPXHOCTH YCTAaHABIMBAIOTCS MyTEeM H3MEpeHus OT 0a30BoOH
noBepxHOCTU. Ha pucyHke mokasana 6a3oBasi HOBEpXHOCTh, 0003HauUeHHAsi OYKBOH A.



B mpuBeneHHOM BhIlIE MpuMepe pedpo 0a30BOM JIMHUM MOABEPIKEHO TOMYCKY MPSIMOTUHEHHOCTH
0,05, nokazaHHOMY B paMKe JOITyCKa.

Straightness. A straight line is the shortest distance between two points. A straightness tolerance
controls:

1 the straightness of a line on a surface,
2 the straightness of a line in a single plane,
3 the straightness of an axis.

' gn3 | Product requirement (an example). The specified line shown on the surface must lie
: between two parallel straight lines 0.03 apart.

- -| Ty3y cvizvikmeix. Ty3y CBI3BIK-€KI HYKTE apachlHIAarbl €H KbICKa KAIIBIKTHIK. Ty3y
CBI3BIKTBIKKA aYBITKY III€T1 MbIHAHbBI OaKbLIANIbI:

1) *Ka3bIKTBIKTAFbI CHI3BIKTHIH TY3Y CHI3BIKTHIFBIH,
2) Oip XKa3bIKTHIKTAFbI CHI3BIKTHIH TY3Y CHI3BIKTHIFBIH,
3) OCBTIH TY3Y CBHI3BIKTHIFBIH.

Onimre KoWpUIaTHIH TaymanTap (Mbican). berre kepcerinren chi3bIK Oip-OipineH 0,03 KamIbIKTHIKTA
OpHAIACKAH €Ki MapajuieNib T3y ChI3bIKTBIH apachiHaa OOyHI THIC.

Ipamonuneunocmy. Ilpsimast TMHUSA - 3TO KpaTyaiilliee pacCTOSTHUE MEKIY IBYMs TOUKaMu. Jlomyck
Ha IPSAMOJIMHEHHOCTh KOHTPOJIUPYET:

1) npsMOTMHEHHOCTD JTMHUN HA TOBEPXHOCTH,
2) MPSIMOJTMHEWHOCTD JIMHUK B OJTHOH TJIOCKOCTH,
3) NpsIMOJTMHEWHOCTH OCH.

TpeboBanue k MpoAYKTy (MpuMep). YKa3aHHas JMHHUS Ha TOBEPXHOCTH JOJDKHA HAXOIUTHCS
MEXy ABYMS MapajliebHbIMU MPSMBIMU JIUHUSMHU, OTCTOSIIUMU JIpyT OT Apyra Ha 0,03.

Flatness. Flatness tolerances control the divergence or departure of a surface from a true plane. The
_ tolerance of flatness is the specified zone between two parallel planes.
1 Product requirement (an example). The surface must be contained between two
parallel planes 0.07 apart.

Kazvikmoikmoix. YKa3bIKTBIKTBIKTAH MIEKT1 aybITKyJap OETTIH IIbIH >Ka3bIKTHIKTAH aJaKThIFBIH
HEMece aybITKYbIH OaKbLIaiabl. byt €Ki mapaiiens jKa3bIKThIK apachlHIaFbl OeplireH aiiMax.

Onimre Ttaman (Meican). ber 6ip-OipiHen 0,07 KalIBIKTBIKTa *aTKaH €Ki Mapajuleib *Ka3bIKTHIK
apachblHa OpHAJIACyhl THIC.

IInockocmuocme. HpeHeHBHHe OTKJIOHCHHA OT INNIOCKOCTHOCTU KOHTPOJHPYIOT PACXOXIACHHUE HUIIU
OTKJIOHCHHUC TIOBCPXHOCTU OT HCTUHHOM IIJIOCKOCTH. JTO 3alaHHass 30Ha MCXKAY JABYMA
napajijiCJIbHbIMHA IIJIOCKOCTAMU.



TpeboBanne k mpoaykry (mpumep). [IoBepXHOCTh NOMKHA OBITH PACIONIOKEHA MEXKIY IBYMS
napajuieabHbIMU T1ockocTamu Ha 0,07 apyr ot apyra.

Circularity (roundness).Circularity is a condition where any point of a feature’s continuous curved
surface is equidistant from its centre, which lies in the same plane. The tolerance of circularity
controls the divergence of the feature, and the annular space between the two
g5 coplanar concentric circles defines the tolerance zone, the magnitude being the

= 4 algebraic difference of the radii of the circles.

[ _] "} Product requirement (an example). The circumference of the bar must lie
' between two co-planar concentric circles 0.5 apart.

Lupkynvoix (Oeneenexmik). JIOHTeNEKTIK - 0 OOBEKTIHIH Ke3 KEITeH HYKTECl Y3MIKCI3 KHCBIK
CBI3BIKTBI OCTTIH OHBIMEH Oip JKA3bIKTHIKTA >KATKAH OHBIH IEHTPIHCH TCH KAIBIKTBIKTA KaTy
mapTel. JI@HreNneKTiK MIeKTI aybITKy OOBEKTIHIH aybITKYbIH KepceTell, aid €Ki KOIUIaHapJbl
KOHIISHTPJIIK IIeHOep apachlHIAaFbl CaKWHAIBl KEHICTIK aybITKY aliMarblH aHBIKTAWIbI, ajl OHBIH
[IamMackl meHOepIIep PaInyCTapbIHBIH aNTeOpaIbIK ailbIPBIMBI OOJIBITT TAOBLIA b

OnimMre KoWbBUIATHIH TajamrTap (MbIcasl). ©O3eKTiH MIeHOepli €Ki KOIJIaHApJbl KOHICHTPIIIK
meHOep/IiH apachiHaa dpKaichichiHaH 0,5 KAIIBIKTHIKTA XKaTYhI THIC.

Lupxynenocms (kpyenocms). Kpyrnocte — 3T0 YCIIOBHE, IPU KOTOPOM J1t00asi TOUKa HENPEPBHIBHON
KPUBOJIMHENHONW IIOBEPXHOCTH OOBEKTa paBHOYJIAJEHAa OT €ro ILEHTpa, JIEKALEro B OJIHOU
iockocty. IlpeaenbHoe OTKIIOHEHHE OT KPYTJIOCTH YKa3bIBaeT OTKJIOHEHUE 00BEKTa, a KOJIbLIEBOE
IMPOCTPAHCTBO MCKAY ABYMS KOIUIAHAPHBIMHW KOHHOCHTPUUYCCKHMHU OKPYKXKHOCTAMU OHIPCACIACT
30HY JIOIYCKa, BETMYNHA KOTOPOH SIBIISIETCS allre0OpandeckKoi pa3HOCTHIO PAIyCOB OKPY)KHOCTEH.

TpeboBanue k mnponaykry (mpumep). OKpYKHOCTb CTEp)KHS [OJDKHA JIEKAaTh MEXIY JABYMS
KOIUIAaHAPHBIMU KOHLIEHTPUYECKUMHU OKPYKHOCTSIMHU Ha 0,5 OT KaxJI0M.

Cylindricity. The combination of parallelism, circularity and straightness defines cylindricity when
applied to the surface of a cylinder, and is controlled by a tolerance of cylindricity. The tolerance
zone is the annular space between two coaxial cylinders, the radial difference being the tolerance
value to be specified.

It should be mentioned that, due to difficulties in checking the combined effects of parallelism,
circularity and straightness, it is recommended that each of these characteristics are toleranced and
inspected separately.
] 6% | Product requirement (an example). The whole curved surface of the feature
— ! must lie between an annular tolerance zone 0.04 wide formed by two
[ cylindrical surfaces coaxial with each other.

Hununopnix. TlapannenbJik, AeHTENEKTIK JKOHE TIK CBHI3BIKTBIK YijaeciMi LWIMHApP OeTiHe
KOJIJaHFaH/1a WIMHAPITIKTI aHBIKTaW/Ibl KOHE MWIMHAPITIKTEH aybITKyMeH OaKbUIaHAIBI. AYBITKY
aiiMarbl - OJ1 €Ki KOAaKCHaJJbl IMJIMHJAP apachlHIaFbl CAKMHAJBl KEHICTIK, aHbIKTayFa >KaTaTbIH
aybITKy MOHJCPIHIH paguaiabl alpIpbiMbl. [lapamienbaik, JOHTENEKTIK >KOHE TIK CBhI3BIKTHIK
ocepyiepiH TeKcepyMeH OalIaHbICThl KUBIHIBIKTApD OOJIFaHIBIKTAaH OCHI CHIaTTamaapiblH
OPKANCBICHI XKEKE PYKCAT ETUTy kKOHE TEKCEepLTy YChIHBIIA/IbI.

OniMre KoWbLIaThIH TasanTap (Meicasr). OOBEKTIHIH OapIIbIK KUCHIK ChI3BIKTHIK O0eTi 0,04 cakuHaIbI
aybITKy aiMarbIHBIH apachlHAa XKaTybl THIC, all allMaK €Ki ©ChTeC MIIMHAPIIK OCTIeH Kacamybl
THIC.



Hununopuunocms. CodeTaHue MapaljIeIbHOCTH, KPYTJIOCTH M TMPSMOJIIMHEHHOCTH OMpPEesieT
WIMHAPUYHOCTh TPH TPUMEHEHWH K TIOBEPXHOCTH IMIIMHAPA, W KOHTPOJIHPYETCS JOMYCKOM
WIAHIPUYHOCTH. 30HA JIOMYCKa — 3TO KOJIBLIEBOE MPOCTPAHCTBO MEXKAY JBYMsI KOAKCHATHHBIMU
WIMHAPAMH, pajuajibHas pa3HHIA 3HAUCHHWH JOIMyCKa, KOTOpOE HYXHO omnpenenuTs. Ciemyer
OTMETUTh, YTO W3-32 TPYAHOCTEH, CBSI3aHHBIX C TIPOBEPKOM KOMOMHHMPOBAHHBIX 3(P(HEKTOB
napajieliu3Ma, KpPYIJIOCTH W TMPSMOJMHEHHOCTH, PEKOMEHIYeTCS, 4TOObI KaXKaas W3 OITHX
XapaKTEPUCTHK JIOMYCKAJIaCh U MPOBEPSIIACH OTACIBHO.

TpeboBanue k npoaykry (npumep). Bces kpuBosMHelHass MOBEPXHOCTh 00BEKTA JIOJDKHA JIEKATh
MEXy KOJIbLIEBOH 30H0i# fomycka 0,04, 00pa3oBaHHON ABYMS IHJIMHAPHUECKUMHU TOBEPXHOCTSIMH,
COOCHBIMH JPYT C JPYTOM.

Parallelism.Two parallel lines or surfaces are always separated by a uniform distance. Lines or
surfaces may be required to be parallel with datum planes or axes. Tolerance zones may be the
space between two parallel lines or surfaces, or the space contained within a cylinder positioned
‘ parallel to its datum. The magnitude of the tolerance value is the
F=1//182 | X distance between the parallel lines or surfaces, or the cylinder
= =» X diameter.

.

Product requirement (an example). The axis of the hole on the left-
hand side must be contained between two straight lines, parallel to the
datum axis X and lying in the same vertical plane.

Iapannenvoix. Exi mapamienb CBI3BIK HeMece OeT opkamaH Oipjeld KaIlbIKThIKTa OOJIabl.
Cr3bIKTap HeMece OeTTep 0a3aybIK JKa3bIKTHIKTapFa HEMECE OChTepre mapajuielib 0Oybl MYMKIiH.
AyBITKY aliMaKTaphl €Ki mapajuieb ChI3bIKTHIH HeMece OCTTIH apachIHJIaFbl KEHICTIK HEMECE OHBIH
Heri31He Nnapajulesb OpHAIACKaH MIMHAP/ET] KEHICTIK 00Iybl MYMKiH. AYBITKY MOHIHIH IIaMachl -
napajuiellb ChI3BIKTAp HEMece OSTTep apachIHIaFbl KAIBIKTHIK HEMECE IIITHHAD JHaMETPI.

Onimre KoWbutaThiH Tajanrtap (Mbican). Con aFblHaH Tecik oci X 0a3aliblK OCiHEe MapajieNb eKi
TY3Y CBI3BIKTBIH apacblH/1a 00yl )koHe Oip TIK *Ka3bIKTHIKTA XKaTybl THIC.

Iapannenvrnocme. JIBe napajienbHble JMHAU WIN OBEPXHOCTU BCEr/la HAXOAATCS HA OJMHAKOBOM
paccTrossHUU. JIMHUM WM TIOBEPXHOCTH MOTYT OBITh MapauledbHBIMH 0a30BBIM IJIOCKOCTSM HWIN
ocsiM. 30HBI JIOMYCKa MOTYT MpPEACTaBIsATh COOOW MPOCTPAHCTBO MEXIY ABYMsI MapaljiesIbHbIMU
JUHUSAMHU WM NOBEPXHOCTSAMHU WIIM MPOCTPAHCTBO, COJEpIKalleecs] B LWINHIPE, PaCIOI0KEHHOM
HapajyieIbHO €ro OCHOBaHMIO. BennunHa 3HaueHUs JOIMycKa - O3TO PacCTOSHUE MEXKIY
napajuIebHBIMU JTUHUSAMH WU TTOBEPXHOCTSIMH WM AUAMETpP LUIUHApPA.

TpeboBanue k mpoaykty (mpumep). Ock OTBEPCTHUS C JIEBOH CTOPOHBI JOJIKHA HAXOIUTHCS MEXKITY
JIBYMsI TPSMBIMH JIMHUSMH, TapaieIbHBIMA 0a30BOM OCH X, U JI€KaTh B OJIHON BEPTUKAIBHOM
IJIOCKOCTH.

Perpendicularity (Squareness). Perpendicularity is the condition when a line, plane or surface is at

right angles to a datum feature. The tolerance zone is the space between two

—=| | | g2 x| parallel lines or surfaces; it can also be the space contained within a cylinder.

All tolerance zones are perpendicular to the datum feature. The magnitude of

the tolerance value is the specified distance between these parallel lines or
surfaces, or the diameter of the cylinder.

Product requirement (an example). The axis of the upright must be contained
v between two straight lines 0.2 apart which are perpendicular to the datum.
Squareness is controlled herein one plane only.



Ilepnenouxynapnvix (mixk oypuiuimsix). IlepneHIUKYIAPIBIK - O CBI3BIK, JKA3bIKTHIFBI HEMece OeT
0a3anblK O0BEKTIre TiK OyphimTa OO0Mybl MApPThl. AYBITKY aliMarbl - OJ €Kl Mapaijiesib ChI3bIK
Hemece OeT apachIHAaFbl KEHICTIK; OyJI COHJai-aK HMIMHAPACTI KEHICTIK 007ybl MyMKiH. bapmibix
aybITKy aiiMakTapbl 0Oa3ajblK OOBEKTIre NeprneHIuKyassp Oomamel. OChl mMapajuieib ChI3BIKTAp
HeMmece OeTTep apachlHAaFbl OCPUINeH KAIIBIKTHIKTBIH ayBITKY [IaMachkl HEMeCe IIITUHP TUaMeTpi.

OniMre KoWpUIaThIH TajmanTap (Mbican). TipeyaiH oci 0a3aiblK ChI3bIKKA MEPIICHIUKYIISP €Ki TY3Y
CBI3BIKTBIH apachiHaa 00ysl THiC. Tik OYPBIIITHIK MyH/IA TEK O1p ’Ka3bIKTHIKIIEH OaKbLIAHAIBI.

Ilepnenouxynapuocms (npamoyzonrvHocmy). 1lepneHIUKYIIPHOCTh — 3TO YCJIOBHE, KOT/Ia JIMHUS,
IJIOCKOCTh WJIM MTOBEPXHOCTh HAXOSATCS MO MPSMBIM YIJIOM K 6a30BOMYy 00BEKTY. 30Ha A0MycKa —
3TO MPOCTPAHCTBO MEXKIY JBYMS IapaJJICIbHBIMU JIMHUSMM WIM TOBEPXHOCTSIMM; 3TO TaKKe
MOKET OBITh MPOCTPAHCTBO, COAepIKalleecs B HIIMHIApe. Bce 30HBI qomycka mepreHAnKyIspHbI
6a3oBoMy 00BeKkTy. BenmumHa momycka 3alaHHOTO PAcCTOSIHUA MEXAY STHMHU TMapajuleIbHBIMH
JIMHUSAMH WM TOBEPXHOCTSMU, UM TUaMEeTpP LUIHMH/pPA.

TpeboBanue x nponykty (mpumep). OCh CTOMKM OKHA HAXOAUTHCS MEXIY ABYMS MHPSIMBIMU
JUHUSMH, TEPHEHIUKYISPHBIME 0a30Boi JUHHUH. [IpsIMOYrOJBHOCTH KOHTPOJHMPYETCS 3/eCh
TOJIBKO OJIHOH IUIOCKOCTBIO.

Angularity. Angularity defines a condition between two related planes, surfaces, or lines which are
not perpendicular or parallel to one another. Angularity tolerances control this relationship. The
specified angle is a basic dimension, and is defined by a theoretically exact boxed
dimension and must be accompanied by a tolerance zone. This zone is the area
~ between two parallel lines inclined at the specified angle to the datum line, plane, or
\, axis. The tolerance zone may also be the space within a cylinder, the tolerance value
3 being equal to the cylinder diameter. In this case, symbol @ precedes tolerance value
“%  inthe tolerance frame.

4| Product requirement (an example). The inclined surface must be contained within two
parallel planes 0.2 apart which are at an angle 0f42° to the datum surface.

Kenbeynix. Kenbeynik 0ip-OipiHe epHeHANKYIISAP €MEC HEMece Mapauielb eMec €Ki OalIaHbICKaH
XKa3bIKTHIK, OET HEMeCe ChI3BIK apachIHJIaFbl MAPTTHI aHBIKTaiAbl. Kenbeymnik aybITKynap 1meri 0y
KaThIHACTHI OakplIaiiapl. Kepceriiren OyphIi 6a3aiblK ©JIIIeM OOJIBIN Ta0bUIA bl KOHE KOPAITaFbl
TEOPUSIIBIK JI9J OJIIEMMEH aHBIKTAIabl )KOHE aybITKY aliMarbiMeH Oipre Oomysl Tuic. byn aiimak
0a3aJIbIK CBI3BIKKA, >KAa3BIKTBIKKA HEMece OCbKe OepuireH OyphllneH KeJOeWreH ekl mapauieib
CBI3BIKTHIH apachIHJaFbl allMaK OOINBIN TaObUIaAbl. AYBITKY aliMarbl COHAAN-aK IMJIMHAD IMIHACT]
KEHICTIK 0O0Jybl MYMKiH, OyJ1 peTTe aybITKy LIETi MOHI IMJIMHApP JAUaMETpiHe TeH: Oyl karaaija
TaHOa aybITKY IIET1 pAMKAChIH/IaFbl AYBITKY II€T1 MOHIHIH aJIbIHAA O0Iabl.

OniMmre KoWbuTaThiH Tanantap (Meican). Kenbey 6er 0azanbik 60eTke 42° OyphIMIbIHAA OpHATACKaH
XKoHe opKaiichichiHa (0,2 KAIIBIKTHIKTA OPHANACKAH €Ki Mapaiesb Ka3bIKTHIKTHIH apachlHaa OOTybl
THIC.

Haxnonnocms. HakIOHHOCTH OmpenenseT yCIOBHE MEXKIY IBYMs CBSI3aHHBIMH IIJIOCKOCTSIMH,
MOBEPXHOCTSMH WJIM JIMHUSIMH, KOTOPbIE HE NEPHEHANKYJISAPHBI UK HE NapaJlIebHbl APYT APYTY.
Jlomycku HakjOHa KOHTPOJUPYIOT O5TO COOTHOIICHHE. YKa3aHHBIM YTrojl SIBIAETCS 0a30BBIM
pa3MepoM H OMpeAeNseTcs TEeOpPeTUYECKH TOUYHBIM pa3MepoM B KOpoOKe U JONIKEH
COTMPOBOXKAATHCS 30HOW JOMycKa. OJTa 30HA MPEIACTaBiseT co00W 0O0JacTe MeXAy ABYMS
napajuieNbHBIMHA JIMHUSIMHA, HAKJIOHEHHBIMH TOJ 33JaHHBIM YTIIOM K 0a30BOM JMHUU, MJIOCKOCTH
WK OCH. 30HA JIOMYCKa MOXKET Tak)Ke ObITh MPOCTPAHCTBOM BHYTPH LWIMHJPA, IPUUYEM 3HAUCHHE
JOIyCKa PaBHO JAMaMETPy HWIHHIPA:B STOM CIIydae CHMBOJI () MPEIIIeCTBYeT 3HAYCHHUIO JOMyCKa B
paMKe JI0mycKa.



TpeboBanue k mpoaykry (mpumep). HakimoHHass MOBEPXHOCTh JOHKHA HAXOAWTHCS BHYTPHU JIBYX
MapajuieIbHbIX IIOCKOCTEH,  pPacloJIOKEHHBIX Moj yriioM 42° k 0a30BOM TOBEPXHOCTH H
orcTosmux Ha 0,2 KaxIbIH.

Circular run-out. Circular run-out is a unique geometrical tolerance. It can be a composite form
control relating two or more characteristics. It is measured in the direction specified by the arrow at
the end of the leader line which points to the toleranced feature.

Ta¢ [ 44 product requirement (an example). The circular radial run-out must not
1 exceed 0.4 at any point along the cylinder, measured perpendicular to the
datum axis without axial movement.

I i
; 1 y  Auinanmaner cogy. AliHanMaiel COFy - Oiperel reoMeTpusblK aybITKy. Om 2
L Y Hemece oOmaH Ja Ken CHUIATTAMAHbl OAlJIAHBICTHIPATHIH OAKbLIAYIBIH

Kypamjiac HpIcaHbl 00J1ybl MyMKiH. O pyKcaT eTUIETIH 2JIEMEHTT1 KOPCETEeTIH
KETEKII ChI3BIKTBIH COHBIH/Ia HYKCKAMaMEH KOPCETUINCH OarbITTa OJIIICHE/TI.

OHiMre KOWbUIATBIH Tanantap (Mbicai). Pamuaniibl cOFbULy OCBTIK OPBIH aybICTHIPYCHI3 0a3albIK
OCBbKE MEePHEHANKYJISP OJIIIEHTeH UIMHP OOMBIHBIH Ke3 KesreH Hykrecinae 0,4-TeH acnaysl THiC.

Kpyeosoe buenue. KpyroBoe OWeHHE — YHUKaIbHBIA I€OMETPUYCCKHM J0myck. OH MOXeT OBITh
cocTaBHOI (OpMOIl KOHTpOJIS, CBsI3bIBarolIel 2 wian Oonee xapakTepucTuk. OHO u3MepsieTcsl B
HANpaBJICHUW, YKAa3aHHOM CTpPEJIKOH B KOHIIC BEIYyIICH JMHHUMA, KOTOpas YKa3blBaeT Ha
JIOITYCKAEMBII JJIEMEHT.

TpeboBanue k nponykty (mpumep). PaguanbHoe OueHue He nomkHO npeBbimaTh 0,4 B mr000#
TOYKE BJIOJIb IWIMHAPA, U3MEPEHHOE MEPIICHINKYIISIPHO 0a30BOii 0OcH 0€3 0CEBOTO IMEePEMEIICHHUSI.

Concentricity and coaxiality. Two circles are said to be concentric when their centres are
coincident. Two cylinders are said to be coaxial when their axes are
coincident. The deviation from the true centre or datum axis is controlled by
A the magnitude of the tolerance zone.

A #02 A

Product requirement (an example). To contain the centre of the large circle
1 within a circular tolerance zone of 0.001ldiameter which has its centre
L coincident with the datum-circle centre.

Ocmecmik. Exi meH0ep KOHLIEHTPIIK JIETl aTajiajibl, €rep oJiapAblH OPTAIBIKTAphI O1p kepie Oolca.
Exi nManHIp KOHLEHTPIIIK €N aTauajbl, erep oJaplblH ocTepi opTak 6osca. Onap ockTep coiikec
KEJreH Ke3Ze €Kl IWIMHAP coocHa aelal. HakTel opTanbikTaH Hemece 0a3albIK OCHTEH ayBITKY
1Ieri aiMarbIHBIH IIaMachbIMEH OaKbUIaHAIbI.

Onimre KolbuiaTelH Tananrtap (Meican). duamerpi 0,001 neHrenek aiimax mieriHae yJKeH LIeHOep
IIEHTPIH YCTay KepeK, ajl OHBIH IEHTP1 OacTanKpl meHOep MEHTPIMEH COMKEC Keme/i.

Coocrocmy. JIBE OKpPYKHOCTH Ha3bIBAIOTCS KOHLEHTPUYECKMMH, €CIM MX LEHTPHl COBIAJAIOT.
["oBopsIT, YTO ABa HMJIMHAPA COOCHBI, KOTJIa UX OCH cOoBIMajatoT. OTKIOHEHHE OT UICTUHHOTO IIeHTpa
nin 6a30BOM OCH KOHTPOJIMPYETCS] BETUUUHON 30HBI IOITYCKa.

TpeboBanue k mnpoaykry (mpumep). ConepxaTb HEHTp OOJBLION OKPYXXHOCTH B Tpejaenax
KpyroBoi 30HbI jgomycka auamerpoM 0,001, meHTp KOTOpoMl COBHAZaeT C LEHTPOM HMCXOIHOU
OKPY)XHOCTH.

Symmetry. Symmetry involves the division of spacing of features so that they are positioned equally
in relation to a datum which may be a line or plane. The tolerance zone is the space between two



‘ parallel lines or planes, parallel to, and positioned symmetrically with the
#0021 A5 datum. The tolerance magnitude is the distance between these two parallel
lines or planes.

A

I
- \ Product requirement (an example). The specified line XX must lie in a
! tolerance zone formed by two parallel straight lines 0.01 apart and disposed

symmetrically between datums A and B.

CummempusanvLIvIK. CUMMeTpPUSITBUTBIK o0BeKTiNIep apachIHJaFbl
apanbIKTapabpl 0enmyai KaMTHIbl, COHIA OOBEKTUIEp CBI3BIK HEMECE KA3bIKTHIK OO0JIybl MYMKiH
0azara KaTbICTHI Oip/ieil opHanacy Kepek. AYBITKY IIeTi aiiMarbl - 01 0a3ajbIK ChI3BIKKA Hapauieib
KOHE OFaH CHMMETpPHUSJIBl OpHAJIACKAH €Ki Mapajyiesib ChI3BIK HEMECE >Ka3bIKTBHIK apachbIH/IaFbl
KEHICTIK. AYBITKY INeri Imamachl OChl €Ki Iapajiesib CBI3BIKTBIH HEMeCe >Ka3bIKTHIKTHIH
apachIHJaFbl KAIIBIKTHIK OOJBINT TaObLIa bl

Onimre KoWbpuiaTeiH Tamantap (Meican). Kepcerinren XX cbi3biFbl opkadiceickl A MeH B
6azucrepinin apacbiHga 0,01 KalIbIKTBIFBIHIA CHUMMETPUSIBl OpHAJNACKAaH €Ki Mapajuledb TY3y
CBI3BIKIICH TY3UIT€H aybITKYy aliMarblHAa O0IyBI THIC.

Cummempuunocms. CHMMETPUYHOCTb BKJIIOYaeT B ce0s pas3felieHHue HMHTEPBAJIOB MEXKIY
O00BEKTaMU TaKUM O0pa3oM, 4TOObIl OHM PACHONAraIUCh OJWHAKOBO IO OTHOIICHHIO K 0ase,
KOTOpast MOXKeT OBbITh JIMHUEH MJIM IUIOCKOCThIO. 30Ha JAOIMYCKa — 3TO MPOCTPAHCTBO MEXK]Y JBYMS
napajajiCJIbHbIMA JIMHUAMHN HJIN INIOCKOCTSMU, napajajiCJIbHbIMA 0OasoBoit JIMHUHN u
pacnojoKeHHBIMH CUMMETPHYHO eii. BemuumHa momycka ecTh pacCTOsSHHE MEXIY STHMHU JIBYMs
napauleIbHBIMU JIMHUSMH WU TTIOCKOCTSIMH.

TpebGoBanue k mpoaykTy (mpumep). YKazaHHas JUHUS XX JOJKHA HAXOAMUTHCS B 30HE JOITYCKa,
00pa30oBaHHOW JBYMs MapaUIeNbHBIMH TPSIMBIMU JHHHUSIMH, PACIOIOKEHHBIMU CHMMETPHUYHO
Mexay 6asucamu A u B, Ha 0,01 xaxnas.

Chapter 2. Assembly and Subassembly Drawings

2-tapay. KypacTsipMaJsiap MeH Killli KypacTbipMaJiap cbi30ajapsbl
Taasa 2. UepTexu cOOPOK U MOACOOPOK

2.1 Function of an Assembly Drawing.

An assembly drawing shows how a collection of parts, standard components, and subassemblies fit
together into a finished product. Every set of working drawings should include at least one
assembly drawing. If the product includes multiple entities which are not connected together, then
an assembly drawing for each entity should be included.

2.1 Kypactbipy cbI30achIHBIH ()YHKIUSCHI.

Kypactblpy cbi30achl  TeTIKOOIMIEKTEp/iH, CTAHAAPTTBI KOMIIOHEHTTEp MEH KYpacThIpy
TOpPANTapbIHBIH  JKUBIHTBIFBI  JaliblH  OyiibiMza  OipiKTIpUIETIHAINH  Kepceredi.  JKyMbic
chI30asiapbIHbIH JpOip KUHAFBl KeMiHae Oip KypacTelpy chI30achlH KamTybsl THic. Erep Oyiibimna
Oipre KocbUIMaraH OipHele HbIcaH 0oJica, OHAA 9pOip HbICAH YIIIH KYPacThIpy CbI30achl €HT1311yl
THIC.



2.1 OyHKIHS COOPOYHOTO YepTEXKa.

COopouHBIil YepTek MOKa3bIBAET, Kak HAOOp AeTaleil, CTaHIapTHBIX KOMIIOHEHTOB U COOPOYHBIX
Y3JI0B COBMEIIAETCs B TOTOBOM m3aenuu. Kaxapiii Habop paboumx yepTeskeil JOKeH BKIIOYATh
XO0Ts Obl OMH COOpPOYHBINA uepTexk. Ecnu uzgenue comaepKUT HECKOIbKO 0OBEKTOB, KOTOPHIE HE
COEIMHEHBI BMECTE, TO JIOJKEH OBITh BKIIIOYEH COOPOUHBIN YepTexk IS KaXkI0T0 OObEKTa.

2.2 Subassemblies

If an assembly drawing would be cluttered or unclear if all parts and standard components were
shown on it, then one or more subassembly drawings should be included which show how subsets
of the product’s parts and standard components are assembled. A subassembly can then be drawn
on the assembly drawing as one unit without showing the details of all the parts and standard
components which are part of that subassembly. Unlike an assembly drawing, a subassembly
drawing does not show a finished product.

2.2 Kimri KypacTteipma.

Erep xypacteipy chi30achl YHiIreH HeMece TYCiHIKCI3 0osca, erep oHaa OapibIK TETIKOeNIeKTep
MEH CTaHJApTThl KOMIIOHEHTTEpP KepceTiice, oHJIa ©HIM OeiKTepi MEH CTaHIapTThI
KOMITIOHEHTTEP/IiH 1IIKi >KUBIHBI Kajlail KMHAJATBIHBIH KepceTeTiH Oip Hemece OipHemie Kimri
KypacTblpMa cbiz0anapsl eHrizinyl tuic. Kimi KypacTelpMa OCHI Killli KYpacThIpMaHbIH Oip OeJiri
OONBIT TaOBUIATHIH OapibIK TETIKOONIIEKTEp MEH CTaHAAPTTHl KOMIIOHEHTTEp OemeKTepiH
KepceTrnecTeH, OipbIHFall TYTac peTiHAe KypacThIpy ChI30achlHAa ChI3bUTYBI MYMKiH. KypacTeipma
chI30achIHA KaparaH/ia Killli KypacThIpMa ChbI30achl JaibIH OHIM/II KOPCETIEH .

[Toac6opkwu.

Ecnu cOopounslii uepTexx OyAeT 3arpoMOXKICH WM HESICEeH, €CIM Ha HeM OYyIyT IMOKa3aHbl BCE
JETAIN ¥ CTaHAAPTHBIE KOMIIOHEHTHI, TO JOJDKEH OBITh BKJIIOYEH OJIMH WJIM HECKOJbKO YepTEKeu
moacOOpOK, KOTOpBIE TMOKa3bIBAIOT, KaK COOHMpAIOTCA TMOAMHOXKECTBA 4YacTed TMpoJayKTa U
CTaHJApTHBIX KOMMOHEHTOB. [loacOopka MoXeT ObITh HauepueHa Ha COOPOYHOM YEPTEXKE Kak
€AMHOE 1IeJIoe, HE TMOKa3blBas JETald BCEX YacTed W CTaHJAPTHBIX KOMIIOHEHTOB, KOTOpbIE
SIBJSIIOTCS  9acThIO ATOM mMOACcOOpkU. B oTinume oT yepreka COOPKH UYepTeX MOACOOpPKU HE
MTOKa3bIBAa€T FOTOBOE U3EIHE.

2.3 Views.

Assembly and subassembly drawings should show the parts, standard components, and
subassemblies in their true positions relative to one another. They should contain the minimum
number of views which clearly show how the parts, standard components, and subassemblies are
put together. The view(s) shown may be one of the following:

1.Parallel or perpendicular to a main surface or plane of the assembly or subassembly
2.1sometric

3.A combination of the above isometric and parallel or perpendicular to a main surface or plane of
the assembly or subassembly.

For clarity, an exploded view may also be included when the assembly or subassembly has
concealed parts or is otherwise complicated.



2.3 Kepinicrep.

KypacTteipMa MeH Killli KypacThIpMa ChI30ajiapbl TETIKOOJIIEKTEPl, CTAHAAPTTHI KOMIIOHEHTTEP 1
’KOHE KYPacThIpy TOpAITapbiH OJapAblH Oip-OipiHe KAaThICTHI MIBIHANBI JKaFIaiiapbIiHia KepCceTimyl
tuic. Omap TeTikOeIIeKTep, CTaHIAPTTHl KOMIOHEHTTEp MEH TopanTtap 0ipre KOCHUIFaHBIH aHBIK
KOPCETETIH KOPIHICTEP/IiH €H a3 caHblH KaMTybl Thic. KepcerinreH kepinic (Tep) MbIHANApbIH Oipi
00IJIyBl MYMKIH:

1. Herisri 6eTke HEMece KypacThipMa HEMeECe Killli KypacThIpMa Ka3bIKThIFbIHA MTapajlielib HeMece
NEPICHAUKYIISP 00Ty.

2.13omeTpus.

3. XKorapeiga KenTipireH W30METpUsi MEH KypacThlpMa HeMece Killli KypacThIpMa JKa3bIKTHIFbIHA
napajuielib HemMece MepIeHAuKYIIp O00myaplH kKomOuHaiusacel. COHBIMEH KaTtap KypacThipMa MeH
KiIlIl KypacThIPMaHBIH JKaChIpbIH O6JIikTepi 0ap O0JFaH HeMece e3relie TYp/e KypAeIeHIeH Ke3Je
AHBIKTBIK YIIIH TUTIK €HT1311yl MYMKIH.

2.3 Bunel.

"IepTem/I C60pKI/I u HOI[C60pKI/I AOJDKHBI TOKAa3bIBaTh ACTAIN, CTAHAAPTHBIC KOMIIOHCHTBI U
C60p0‘lHBIC ¥3Jibl B UX UCTHHHBIX MOJIOKCHHUAX OTHOCUTCIIBHO APYT ApYyra. Onn JOJI2KHBI
COACPIKATb MUHUMAJIbHOC KOJIMYCCTBO BUAOB, KOTOPLIC YCTKO IMOKA3bIBAIOT, KaK ACTAJIH,
CTaHAAPTHBIC KOMIIOHCHTBI U Y3JIbl COCITMHCHBI BMCCTC.

[TokazaHHbIi BU (bI) MOXKET OBITh OAHUM U3 CIEAYIOIIHX:

1. TlapanienbHO WM TEPHEHIUKYISIPHO OCHOBHOM TMOBEPXHOCTH WIIM TIJIOCKOCTH COOpPKH WU
moACOOpPKH.

2.13omeTpusi.

3.KomOuHamwmsi BBIIETIPUBEICHHON M30METPHUU W MApaUIEIbHO WM NEPIeHIUKYIIPHO OCHOBHOU
MOBEPXHOCTHU WM MJIOCKOCTH COOPKH MITU MOJCOOPKHU.

Z[J'IH SICHOCTH, KOrga c60p1<a nIn nonc6op1<a HUMCIOT CKPBITBIC YaCTU WM HHBIM 06p330M
YCIOXHCHBI, TAKXKC MOXKCT OBITh BKIIFOUCH pa3pes.

2.4 Hidden Lines.

Assembly and subassembly drawings generally should not include hidden lines which do not clarify
how the product is assembled. Thus, absence of a hidden line does not imply that no hidden edge
exists at that location.

2.4 YKachIpbIH CBI3BIKTAp.

Kypactelpma MeH Kiln KypacTbipMa chI30ajapbelHAa ofeTTe OYHWBIMIBI KYpacThlpy Kanai
KYPTi3UIETIHIH TYCIHAIPMENTIH KachIpblH ChI3BIKTap Oonmayra Tuic. Ocbutaiiina, >KachbIpbIH
CBI3BIKTHIH 00IMaybI OYJT sKep/ie )KaCBhIPBIH JKUEK JKOK JIeTeH 1 O1TIipMei .

2.4 CKpbITBIE JINHUU.

Yeprerxu cOOpOK UM NOJICOOPOK, KaK MPaBUIIO, HE JOJHKHBI COJIEPIKATh CKPBITHIX JIMHUHN, KOTOPBIE
HE TMOSICHSIOT, KaK MIPOU3BOAUTCS cOopka n3aenus. Takum o0pa3oM, OTCYTCTBHE CKPBITON JINHUM HE
O3HAYaeT, YTO B 3TOM MECTE HE CYILECTBYET CKPBITOM KPOMKHU.



2.5 Dimensions.

Generally, the only dimensions shown on assembly and subassembly drawings are those needed to
assemble the parts, standard components, and subassemblies. Thus, dimensions needed solely to
fabricate a part should not be shown on assembly or subassembly drawings. Properly dimension
features in the view that is most appropriate. Dimensions should not be repeated in different views.
Chain dimensioning is encouraged. Multiple features of a dimension should include a multiplier for
replications. For example, four holes with diameter dimension of 10 mm should be listed on one
hole as 4x10@.1f the angle of an arc is greater than 180°then use diameter symbol. For arcs with
angles less than 180°use the R symbol. Dimensions should be placed outside the part area. Place
dimensions in the center of arrows. Dimension lines should not cross. Extension lines should not
connect to drawing lines but they can cross them.

2.5 ©mmem Tycipy.

OJIeTTe, KYpacThpy cChI30anapbhlHa KOHE KYpacThpy TOpaObIHIAa KOPCETUIIeH TEK 6JIeMaep
TETIKOOJIIEKTeP 1i, CTAHAAPTTHI KOMIIOHEHTTEP/1 JKOHE KYPaCTBIPY TOpAINTapblH KYpacThIpy YIIiH
KakeTTi enmemiaep Oonbin TaObutanel. OchUiaiiiia, TEK TETIKOONIIEKTep/l acay YIIIH KaKeTTi
eJIIIeM/Iep KypacThIpMa MEH Killli KYpacThIpMa ChI30aaphiH/Ia KopceTimmeyi Tuic. JKakcol 0omaibl,
erep dIeMEHTTEPIIH eJIIeMIepi eH KOMaibl Typ/ae KoJJaHblIca. OameMaep spTypiii KepiHicTepe
Kaiitamanbaysl Tuic. Ti30ekti emmieMaep KymnrTaiaabl. bipHemie emeM 3JIeMEeHTI KOOeHUTKIIITi
KaMTybl Tuic. Mbicamnbl, quametpi 10 MM Tept Tecik 4x100) cuakTsl Oip TeCiKTe KOpPCETiTyl THiC.
Erep mora Oypeimsl 180 °-taH apThIK Oojca, auaMeTp OenriciH mainamnaneiHb3. 180 °-TaH TemeH
OypslTapel 6ap qofa yiniH R TaHOachlH maigananbIHbI3. OneMaepai HycKaManapIslH OpTachkiHa
KOWBIHBI3. OJIMIIEM CBI3BIKTAphl KUbLIbICTIAybl THiC. IIIbIFapy ChI3BIKTaphl ChI30a CHI3BIKTAPBIMEH
KOCBLIMAyhI THIC, OipaK ojap ojap.ibl Kecil 6Tyl MyMKIH.

2.5 Hanecenue pa3Mepos.

Kax mpaBuno, pazmepamu, NmoKa3aHHBIMM Ha depTexax cOOpKM M COOPOYHOTO Yy3ja, SBISIOTCS
pa3mepsl, HeOOXOUMBbIE Uil COOpPKHU JleTalieil, CTaHIapTHBIX KOMIIOHEHTOB U COOPOYHBIX Y3JIOB.
TakuMm 006pa3oM, pazMepbl, HEOOXOAUMbIE UCKIIOYUTENBHO I U3TOTOBJICHUS J€TaIH, HE JOJKHbI
ObITh IMOKa3aHbl Ha dYepTekax COOPKM WM MOJCOOpKH. XOpOUIO, €CIM pa3Mephbl 3IIEMEHTOB
HAHOCSTCS Ha BUJIE, KOTOPBIH sIBIIsieTca Hanbosee NoaXoAsuM. PazMepsl He TOJKHBI TOBTOPATHCS
B pa3HbIX BHJaX. LlenmHble pa3mepsl NpUBETCTBYIOTCA. HECKOIBKO 37€MEHTOB pa3MepoB JIOJIKHbI
BKJIIOUaTh MHOKHUTENb. Hampumep, uetsipe oTBepcTus nuameTpoM 10 MM JOIKHBI OBITh YKa3aHbI B
oHOM oTBepcTuH Kak 4x10Q. Ecnu yron ayru 6omasie 180 ©, ucnons3yiite cumBon guamerpa. Jis
ayr ¢ yriamu MeHee 180 © ucnonb3yiite cumBoi R. Pasmepsl ciemyer pasMemiats 3a MnpeaesiaMu
obmactu neranu. IlomectuTe pasmepsl B LEHTP CTpeNoK. Pa3MepHble JMHUM HE JIOJIKHBI
nepecekarbcs. BEIHOCHBIE TUHUU HE JOJDKHBI COEAMHSTHCS C JIMHUAMM 4epTexka, HO OHU MOTYT
nepecekarhb ux.

2.6 Item Numbers

A single instance of each unique part, standard component, or subassembly is identified with an
item number on an assembly or subassembly drawing. Item numbers should appear in circular
balloons which should be drawn well outside the perimeter of the assembly or subassembly. The
balloons should be numbered sequentially in a clockwise fashion with the balloon with number 1 in
the top center location of the drawing, e.g., at the 12-o’clock position. They should appear around
the periphery of the assembly or subassembly with the item numbers in numerical order as the
periphery is traversed. Each balloon should be connected to the item to which it refers with a leader
line which terminates with an arrowhead touching the edge of the item or a dot on the surface of the
item. Leader lines should not cross one another. If an exploded view is present, the item numbers
should appear only on that view. An example of an assembly drawing is shown in Fig.2.1. The
drawing of a fuel injector for a diesel engine. Drawn to BS and I1SO standards, this is a typical
professional CAD drawing.



2.6 Tozunmsitap Hemipiepi

OpOip Oiperel TETIKOOMIIEKTIH, CTAHIAPTTHl KOMIIOHEHTTIH HEMECE KYPACThIPy TOPAOBIHBIH KEKe
JaHackl ~KypacThlpMa MEH Killl  KypacTblpMa  ChI30achlHAArbl  OYWBIMHBIH — HOMipiMeH
coiikectenaipineai. Ilosunusnap (opHayiacy) HeMmipJepi AOHreNeK MIApUKTEP TYPIHIAE KOpceTuryl
THIC, OJ KYpacThIpMa MEH Killl KypacThlpMa KECKiHIEpi NEePHUMETPIHEH THIC CBI3BUIYBl THIC.
[lapukTep CHI3yIbIH JKOFApFbl OPTAJIBIK OPHBIH/A, MBICANIbI caraT 12-1eri skaraainarel, 1 HeMIpi
Oap mapuKTeH OacTaml carar TiJli KO3FaJbIChl OOMBIHIIA peTiMeH HeMipiieHyi Tuic. Onap HeMipi Oap
KYpacThIpMa MEH Killll KYpacThIpMa KeCKiHepl nepudepusicbl OOMBIHIIA OHBI TOJBIK OTIICTEHIIE
XKa3plUTybl THIC. OpOip MIAPHK DBJIEMEHT IIETiHE HEMece JJIeMEHT OeTIHJeri HYKTEere KaThICTHI
HYCKaMaMEH asKTaJIaThIH IIbIFApy CBhI3BIFBI KoMeTiMeH Oaitnanpicy Tuic. LlIbFapy chi3bIKTaphl Oip-
OipiMmen KubuIbicnaybl THic. Erep Timik Gap Oojca, 31eMEHTTEpAiH HeMipiepi TeK OChI TUTIKTE
*a3buTysl THIC. KypacTeipy cbi3backinbiy yirici Fig.2.1-n1e kenripiires.

2.6 Homepa no3unuit

OTaenbHBIN SK3EMIUISP KaXI0H YHHUKATHHON JI€Talll, CTAaHJAPTHOTO KOMIIOHEHTa MM COOPOYHOTO
y3J1a HISHTUUITUPYETCS HOMEPOM M3JICIHS Ha yepTexe cOOpku wim nmoacoopku. Homepa mo3umwmii
JOJHKHBI 0TOOpaXkaTbCsl B BUAE KPYIJIBIX IIAPUKOB, KOTOPBIE JOJKHBI ObITh HAYEpUYEHBI AANIEKO 32
npeneraMu  mepuMeTpa u3o0OpakeHus cOopkm wiu  moacOopku. Illapukm  TOMKHBI  OBITH
MIPOHYMEPOBaHBI MOCIEA0BATEIBHO IO XOAY YaCOBOW CTPEJIKM, HAUMHAs IIAPUKOM C HOMepoM | B
BEpXHEM LIEHTPAIBLHOM MECTE YePTEKa, HAPUMEp, KaK B Yacax MpH MojokeHuu Ha 12 yacoB. OHu
JOJDKHBI TOSIBIIATHCA 10 nepudepuu cOOpKH WM MOACOOPKH C HOMEPOM B YHMCIOBOM MOPSJIKE,
noka nepudepust He Oymer mpoiiaena. Kaxmplii mapuk TOKEH OBITh CBSI3aH C AJIEMEHTOM, K
KOTOPOMY OH OTHOCHUTCS BBIHOCHOM JIMHHEW, OKaHYMBAIOLICHCS CTPEJIKOW, Kacaroulehcs Kpas
npeAMeTa WM TOYKH Ha MOBEPXHOCTU MpeaMera. BHIHOCHBIE JIMHUM HE JOJDKHBI MEPEeCcCeKaThCs
apyr ¢ npyrom. Eciu umeercs paspes3, HOMEpa 3J€MEHTOB JOJKHBI MOSBIATHCA TOJIBKO B 3TOM
paspese. [Ipumep cOopouHOro uepTeka mpuBeaeH Ha Fig.2.1.
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Chapter 3. Detail Drawings

3-tapay. Terik0oJ/mexTey chi30aaapbl
I'maBa 3. [leTaaupoBOYHbIE YePTEKH

3.1 Function.

A detail drawing is a drawing of apart which provides all the information needed to fabricate the
part. This includes the part’s shape, dimensions, material, and any special requirements, e.g.,
surface finish or heat treatment.

3.1. dyHKIWHSI.

TerikOemnekrey cpi30ackl — OeNIIEKTEpAl kKacay YIIiH KaKeTTi OapIibIK aKmaparThl OepeTiH
TeTikOemmekTep chizdacel. On OesmiekTep GOpMachiH, ONIIEMIEPiH, MaTepHANBIH JKOHE Ke3
KEJIreH epeKIle TajlanTapabl KAMTHIbI, MbICAJIbI, OCTTI OHJIEY HEMeCe TEPMOOH/ Iy OOMBIHIIIA.

3.1. Oynkuus.

JleTamMpOBOYHBIN YEPTEXK - ITO YEPTEK JETAU, KOTOPBIH MPEAOCTaBIsET BCO HMH(OpMAIHIO,
HEOOXoauMYI0 Ui M3rotoBieHus netand. OH BKIO4YaeT B ceds GopMmy AeTand, pa3sMepsl,
mMarepual M JioOble  0coOble TpeOOBaHWs, HANPHUMEP, OTIEIKY MOBEPXHOCTH WU
TepMOOOpabOTKY.

3.2 Views.

Normally at least three orthographic views (front, top, and right side) should be shown as well as
an isometric view. An example of detail drawings is drawn in Fig.3.1.

3.2 Kepinicrep.

OJIeTTe KeMIHAE YIII OpTOrpadusIbIK KOPIHIC (QIIBIHFBI, YCTIHT1 KOHE OH JKaKTaH), COHJIal-aK
M30METPHSUTBIK KOpPiHic KepceTiyi THic. Terikbenmiek cbi3dack yirici Fig.3.1. -ne kenTipinrex.

3.2 Bunsl.

OOBIYHO MOJKHBI OBITH TOKa3aHbl KaK MHMHUMYM TpH opdorpaduueckux Buaa (crepeau,

CBCpPXYy H cnpaBa), a TaKXeE PI3OMCTpPI‘-ICCKHI>i BHU/. HpI/IMep qepTeKa ACTAJIM IIPUBCIACH Ha
Fig.2.2.

3.3 Bill of Materials

3.3.1 Contents. A bill of materials for an assembly or subassembly is a tabular listing of all the
parts,standard components, and subassemblies in the assembly or subassembly. At a minimum, a
bill of materials should include:

1.1tem numbers(which appear in balloons with leader lines to item)
2.Descriptions(words which describe the part or subassembly)

3.Drawing numbers or part numbers

- for a part, the drawing number of the associated detail drawing

- for a subassembly, the drawing number of the associated subassembly drawing

- for a standard component, the vendor’s part number, if it exists



4.Vendor information (for components to be purchased and which are not commonly available)

5.Quantities required in the assembly (or subassembly)Entries should appear in numerical order
by item number with the lowest number at the top of the list. Typically, the bill of materials for
the parts, standard components, and subassemblies included on an assembly drawing will be
printed on that assembly drawing.Similarly, parts, standard components, and subassemblies on a
subassembly drawing will be included in the bill of materials on that subassembly drawing.
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3.3. Marepuangap Ti3imi.

3.3.1. Masmynsl. KypactelpmMa MeH Kimii KypacThIpMara apHalFaH MaTepHaiap CHITATTi3iMi
KypacThIpMa MEH Killli KypacThIpMaJarbl 0apiblK TETIKOOIIICKTEPIiH, CTAHAAPTTH KOMIIOHCHTTED
MEH TopanTapblH KecTelmik Ti3imi Oonbim Tabbutambl. Kem nerenze, marepuaigap BeIOMOCI
MBIHAJIAP/IbI KAMTYBI THIC:

1. Dnementrep HeMipiepi (3MEMEHTKE LIBIFAPY CBHI3BIKTAPBl Oap KaJKbIMalbl KEHECTep TYpiHIe
nara 0oJaabI)

2. CunatraMa (TeTiKOeNIIeKTi HeMece Killli KypacThIpMaHbl CUIIATTANTHIH CO3/1EP)

3. Ce3basiap HeMece TeTIKOe ek HoMipIepi:

- TETIKOOJIIIEK YIIiH — TeTIKOOIICKTIH OailaHbICKaH (aCCOIMATUBTI) ChI30achl HOMIPI;
- KypacTbIipMa TopaObl YIIIiH — TOPAIThIH OaiJIaHbICKaH (aCCOIMATUBTI) ChI30achl HOMIPI;

- CTaHIapTThl KOMIIOHEHT YUIIH — eHIM OepyuliHiH (erep on 6ap Ooica) TeTikOesmeri HeMipi.
4.OHiM Oepymni Typaibl aKnapar (CaThIIl ally KaXeT )KOHE 9JIETTE KOJI )KETIMIII eMeC KOMIIOHEHTTEp
YIIIiH)

5. KypacteipMana (Hemece Kilri KypacTeipMaja) Tajamn eTuIeTiH caH. JKaz0amap Ti3iMHIH JKOFapFbI
OediriHzeri eH a3 HoMipi O0ap OYHBIMHBIH HOMipi OOMBIHIIA CAHIBIK TOPTIIIICH Maia OOIysI THIC.
OJeTTe, TeTIKOONIIeKTepre, CTaHAAPTThl KOMIIOHEHTTEpPre >KOHE KypacThlpy TopanTapbiHa
apHaJIFaH MaTepUaIap CUIIATTI3iMI KYpacThIpy ChI30achiHa KOCBUIBII, OCHI KYPaCTBIPY ChI30achIHIA
Oacteipbuiazbl. OchlFaH yKcac, TETIKOONIIEKTep, CTAaHAAPTTHl KOMIIOHEHTTEp KOHE KYpacThIpy
TOpanTaphl Killi KypacTelpMa chI30achlHa €HI1311€TiH O0IaIbl.

3.3. Criucok MaTepuaos.

3.3.1. Conepxanune. Cnenudukanus MaTepranoB Uit COOPKU MM MOJACOOPKH MpeJICTaBIsAeT cOO0M
TAaOJMYHBINA CITMCOK BCEX JETajeid, CTaHAaPTHBIX KOMIIOHEHTOB M Y3JI0B B COOpKE MJIM MOJCOOpKE.
Kak MUHUMYM, BEZJOMOCTh MaT€pHAaJIOB JOJDKHA BKIIIOYATh:

1. HOMepa 9JICMCHTOB (KOTOpLIe HOABJIIAIOTCA B BHUJAC BCIUIBIBAIOIIMWX IIOACKA30K C JIMHHUAMHU
BBIHOCKH K BHGMCHTY)

2. Onucanue (CI0Ba, KOTOPBIE OMHUCHIBAIOT AETalb MK OJICOOPKY)
3. Ueprexu uiam HoOMepa JeTallei:

- JUTS IeTAJIA — HOMEP aCCOI[MMPOBAHHOTO YePTEkKa JIETaITH

- JUTs y371a cOOPKH HOMEP aCCOIIMMPOBAHHOTO YePTEkKa y3J1a COOPKU

- QIS CTaHJAPTHOTO KOMIIOHEHTa - HOMEp JeTald IOCTaBIIMKA, €CIM OH CYIIECTBYET.
4. npopmanyst 0 MOCTaBIIMKE (151 KOMIIOHEHTOB, KOTOpPbIE HEOOXOJMMO NMPHOOPECTH U KOTOPBIE
OOBIYHO HE JJOCTYITHBI)

5.KommuecTtBo, TpebyeMoe B cOopke (Win mojacOopKe). 3amucu JOKHBI TMOSBISATHCA B YHUCIOBOM
MOpSAZIKEe TI0O HOMEPY M3JENusl ¢ HAaMMEHBIIMM HOMEPOM B BEpXHEW dacTu crucka. Kak mpasuro,
cnenuduKanys MaTrepuaioB I JAeTalield, CTaHAAPTHBIX KOMIIOHEHTOB W COOpPOYHBIX Y3JIOB
BKJIIOUEHA B COOPOYHBIN uepTex U Oy/IeT HamedaTaH Ha 3TOM COOPOYHOM uepTexe. AHATOTUYHBIM
oOpa3oM, JeTanu, CTaHIapTHhIE KOMIIOHEHTHI M Yy3JIbl COOPKM Ha 4YepTeke y3iaa COOpku OyayT
BKJTIOYCHBI B CIICTIM(PHUKAIIAIO MATEPHATIOB HA 3TOM YEePTEKe MOACOOPKH.
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3.3.2 Location .When a bill of materials is on an assembly or subassembly drawing, it should be
placed in one of the following locations:

1.Upper-left corner of the drawing sheet touching the top and left border lines
2.Lower-left corner of the drawing sheet touching the left and bottom border lines
3.Above the title block touching the right border line and the title block

4.To the left of the title block touching the bottom border line and the title block.

The location chosen should maximize the usable space for the drawing of the assembly or
subassembly.

3.3.2 Opnanacy. bapaslk MaTepuaniap KypacTelpy HEMece Killli KypacThIpMa ChI30achIHIa 00aIpl,
oJiap KeJieci OpeIHIAPIBIH OipiHJIe OpHATACYBI THIC!

1. Cp136a maparbIHBIH JKOFApFBl KOHE COJI KaK MIEKTEPi CBHI3BIKTAphIHA THUTI3II JKOFAPFBI COJ KaK
OYpBIIIBIHA,

2. Cp130a maparbIHBIH TOMEHT JKOHE COJI JKAaK IIEKTEPi ChI3bIKTAphIHA THT131I1 TOMEHT1 COJI JKaK
OYpBIIIBIHAA

3. OH aK IIeKapa ChI3bIFbIHA KOHE TAKbIPHIT OJIOTBIHA TUTI31M TAKBIPHIT OJIOTHIHBIH YCTIHJIC.
4. Con xakK IeKapa ChI3bIFbIHA JKOHE TAKBIPHIIT OJIOTHIHA TUTI3IIT TAKBIPHIT OJIOTBIHBIH COJI KaFbIH/IA.

TannanFan OpBIH KYpacThlpMa HEMece Killli KypacThpMa ChI30achl YIIIH IMaiaaibl KEHICTIKTI
OapebiHIIa KOOEHTYi Kepek.

3.3.2 Pacnonoxenne. Bce marepuanpl HaxoIsATCS Ha YepTeke COOPKH WM TOJACOOPKH, OHHU
JOJI?KHBI OLITH PACIIOJIOKCHEI B OTHOM M3 CICAYIOIMINX MECT:

1. BepxHuii J€BBIN YroJl YEPTEKHOIO JINCTA, KacasiCh JIMHUNA BEPXHEN U JIEBOU I'PaHMII.

2. HixHUit 1eBBIN yToJ1 4epTeKHOTO JINCTA, KaCAIOIIMNACS JIMHUY JIEBOM M HUKHEH TpaHuLl.

3. Hax 610KOM 3arojioBKa, KacarolMMCs JIMHUY NPaBoi TpaHUIBI U OJI0Ka 3arojIoBKa.

4.C neBoit CTOPOHBI OT OJI0Ka 3aroJIoBKa, Kacarollerocsi HIKHEW IpaHulbl U 0JI0Ka 3arojloBKa.

BriOpanHoe pacronokeHne JO0IDKHO MaKCHMH3HPOBATh TOJIE3HOE IMPOCTPAHCTBO IS YepTexa
cOOpKH MM TOJCOOPKH.

4. Drawing Numbers

Each drawing should have a unique drawing number using the format:
cce-ss-t-yy-a-dx (100-02-F18-L1-P1)

where each letter is a placeholder for letters or numerals defined as:

ccc: Three numeral course number (no suffixes included);

ss:Two numeral section number;

t:Term (single capital letter: F for fall or S for spring);

yy:Last two digits of year;
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a: Assignment identifier specified by instructor (one or more uppercase Arial font alpha numeric
characters);

d:Drawing type (single uppercase Arial font letter: A for assembly drawing or S for subassembly
drawing or P for part drawing or B for bill of materials if bill of materials is on a separate sheet);

x:Unique identifier consisting of one or more uppercase Arial font alpha numeric characters. When
a drawing consists of more than one sheet, each sheet should have the same drawing number, but a
unique sheet number.

4 Co136anap HeMipIepi.
OpOip cbI30aHbIH MbIHAIAK popMatTa Oipereid HoMipi OOJTYBI THIC:
cce-ss-t-yy - a-dx (100-02-F18-L1-P1),

MyHJa 9pOip opin MbIHAAM TYp/e aHBIKTAIFaH dPIiNTep HEMece CaHap YIIiH TOJITHIPFBINI OOJIBII
TaObLTAIBL:

CCC:yII TaHOANBI KYPCTHIH HOMIpP1 (AKYPHAKCHI3);

$s:06JIIMHIH €Ki CaHbIK HOMIpI,

t: Mep3imi (6ip 6ac opmi: F ky3 yiriH Hemece S KoKTeM YIIiH);
VY: KBULBIH COHFBI €Ki CaHBI,

a: HYCKAYIIBIHBIH KOPCETKEeH UIeHTU(UKATOPBIH Oepy (Arial KapmiMeH >Ka3bUTFaH opiNTiK-CaH IbIK
CHUMBOJIJIap/IbIH Oip HeMece GipHerie 6ac oprii););

d: ce306a Typi (Arial mpudrimen xa3purran Oip 6ac opmi: A — KypacTblpMa cbI30achl YIIiH HEMece
Killll KypacTblpMa cbIi30achl YUIIH S HeMece OeiIIeKTiH chl30achiHa apHanraH P Hemece erep
CHIIATTI3IM )KeKe IapakTa OpHajacKaH 0oJca, CUMaTTi3iM yuIiH B);

x:Arial mpudriMeH xa3puiFral 6ip HeMece 0/1aH Kol 0ac opinTeH TypaThiH Oipereit
UICHTHPHUKATOP.

Erep cp136a OipHele mapakraH Typca, opOip mapakra ChI3yAblH Oipjaeit HoMipl, OipaK mapaKThIH
Oipereil HeMipi OOJTYBI THIC.

4 Homepa yeprexei.
Kaxiplii yepTex 10DKeH UMETh YHUKAJIbHBIA HOMEp uepTexa B (hopmare:
cce-ss-t-yy - a-dx (100-02-F18-L1-P1),

r7ie Kaxaas OykBa sIBJISICTCS 3allOJIHUTENIEM Il OYKB WM (P, ONMPEACICHHBIX Kak: CCC:HOMEp
TpeX3HavyHOTO Kypca (6e3 cyhdukcos);

SS:/IBa YMCIIOBBIX HOMEpa pa3jiena,
t: cpok (onHa 3arnaBHas OykBa: F mmst oceHu wnu S IS BECHBI);

yy:mocieanue aBe OUGphl roja; a: MPUCBOCHUE HACHTH(PUKATOPA, YKA3aHHOTO HWHCTPYKTOPOM
(OIHUM WM HECKOJIbKUMH TPOIUCHBIMU OYKBaMH OYKBEHHO-IIU(POBBIX CHMBOJIOB, HAITMCAHHBIX
mpudrom Arial);
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d: tum yeprexa (omHa mponmcHas OykBa, HamucanHas wmpudTom Arial: A — ans cOopodHOro
yepTeka Wik S s uyepTeka moacoopku wim P s yeprexe aeranu wiu B s cnenudukanumy,
€CIIM CHeIU(pUKAIUS Ha PACIIOIOKEHA OTICIIBHOM JIHCTE);

X:YHUKQIBHBIA UJACHTU(PHUKATOP, COCTOSANIMIA M3 OJHOTO WM OoJiee MPOMUCHBIX OYKB OyKBEHHO-
1U(POBBIX CHMBOJIOB , HarmMCaHHBIX 1mpudrom Arial.

Ecnm yepTex cOCTOUT U3 HECKOJIBKUX JIMCTOB, KAXIBINA JIUCT JOJKEH UMETh OJIUH U TOT K€ HOMED
4YepTeKa, HO YHUKAJIbHBIA HOMED JIUCTA.

5 Drawing Sheets.

5.1 Sizes Normally all drawings should be on either size A or size B sheets with border lines and
margins as specified in Table 3.1.

Table 3.1
Size Size of sheet (in) Margins (mm)
Designation Vertical Horisontal Top(bottom) Sides
A 8.5 11 10 6
B 11.0 17.0 10 16

5 Cb130a napakrapsl.

5.1 ©mmemaep. Oxerre OapiblK chizbanmap A dopmareiHaarel napakrapaa Hemece Table 3.1- me
KOPCETUIreH/ IeH 1eKapa ChI3bIKTaphl MeH epicTtepi 6ap B dopmaTeiHaarsl mapakrapaa 601ybl THIC.

5 UepTeKHBIE JIUCTHI.

5.1 Pazmepbl. OObIYHO BCE YEPTEXKHU JOJKHBI OBITh IMOO Ha nucTax Gopmara A, mubo Ha nucTax
¢dopmara B ¢ auHUSIMEU rpaHUIL ¥ TOJISIMU, Kak yka3aHo B Table 3.1.

5.2 Order. The sheets in a set of working drawings should be assembled in the following order:
1.Assembly drawings

2.Subassembly drawings (if present)

3.Bill of materials(if not included on assembly and subassembly drawing sheets)

4.Detail drawings. The drawings within a category should be ordered by drawing number.

5.2 Toprin. XKymbIc chI30anapsl )KUbIHTBIFBIHAF] TAPAKTAP MbIHAAN TOPTINIEH KUHATYFA THIC:
1. Kypacteipmanap cbizdanapsl

2. Kinri kypacteipmanap ceizbanapsl (6ap 6osca)

3.Marepuannap/plH CHMATTI3iMi (erep onap KypacTelpMajiap MEH Killli KypacTbIpMalapblH
ChI30aJIBIK MapaKTapblHa EHIi31IMereH 0oJca)

4. TetikOenieKTey cb30anapsl.
Canar merigzeri cerz30anap cbr30a HoMipi OOWBIHIIIA PETKE KENTIPiTyl THIC.
5.2 Topsinok. Jluctel B HAOOpe pabounx YepTexkel JOMKHBI ObITH COOPaHBI B CICIYIOIIEM TOPSIKE:

1.Yeprexu cOopox
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2.Yeprexu moacoopox (mpu HATUIHMH )

3.Crenudukanus MaTepraaoB (€CJM OHH HE BKITIOYEHBI B YEPTEKHBIE JINCTHI COOPOK U
110,1ICO0POK)

4.JleTaTupOBOYHbBIE YEPTEHKHU.
UYepTexku B mpesesax KaTeropuu JT0JKHBI ObITh YIIOPSIOUEHBI 10 HOMEPY YepTexKa.

5.3Binding.Size A sheets should have their top sides on the binding edge of an 82 x11 inch
document. Size B sheets should have their left sides on the binding edge of an 8%x11 inch
document and be folded as in Fig. 3.2 (dimensions in inches)

l 1¥ fold

———

1”_,’(.)/(1 l l.?“d»fol(i :,I]U"/bldt l 1”/()1(1

= [ ‘

11

E ‘ Lw»‘n-. B o M

' [ i Block_ Tae Block |
| 4.25
e

o 17 _ L 8.5 -
Before folding After folding Fig. 3.2

5.3 Baiinay. A gopmMaTeIHIaFEI TApAKTAPIBIH KOFAPFHI JKarbiHIa 8’2 x11 mroiiM KyKaTTsl Oaiinay
xuerinae Oomyel Tuic. B QopmareiHgarel mapakTapAblH TynTey kuerinae 8'4x11 mroimMaik
KY)KaTTBIH COJl JKarbl Oonybl »koHe Fig. 3.2-Te kepcerinrenjaelt Oykrenyi Tuic (emmemuepi
JTFOWMMEH)

5.3 [Ipuss3ka. Jluctel popmaTta A 10JKHBI IMETh CBOU BEpXHHE CTOPOHBI Ha Kparo MPUBS3KH
nokymeHnTa 82 X11 mroitmoB. JIuctel hopmara B 10KHBI UMETH JIEBYIO CTOPOHY 10 KParo
neperuieTa IroiMoBoro qokymeHTa 8%2X11 u ckiaapiBaThesl, Kak mokasano Ha Fig. 3.2 (pa3mepsi B
JIOMMaXx )

6 Title Blocks. A title block should be included on all sheets in the lower right corner. At a
minimum a title block should include sub-blocks for:

1.Drawing title (should be descriptive and unique)
2.Drawing number(see Section 4)

3. Revision letter (see Section 7)

4.Department and University names

5.Names of following people (first and last name) a.Drawer; b.Drawing checker; c.Engineering
approver; d.Manufacturing approver; e.Quality assurancechecker
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6.Dates associated with all names (in format YYMMDD where Y'Y are the last two digits of the
year, MM is the two digit number of the month, and DD is the two digit number of the day of the
month, e.g., 181108 for 8 November 2018)

7.Predominant scale of drawing(e.g., 1:2)

8.Drawing size letter designation(see Section 5.1)

9.Units used for dimensions and general tolerance note
10.Material (insert N/A on assembly and subassembly drawings)
11.Finish (insert N/Aon assembly and subassembly drawings)
12.Third angle projection symbol

13.Sheet number and total number of sheets(e.g., 1 of 2).

All sub-blocks should include the indicated information except perhaps the drawing checker,
engineering approver, manufacturing approver, and quality assurance checker boxes and associated
date boxes. Title block lettering should be in uppercase Arial font.

6 Title Blocks (Heri3ri xxa3ymnap).

Title Block oH »ak TemeHri OypbItTa OapibIK mapakrapaa opHaiacysl Taic. Kem nerenne, Title
Block MberHamap ymris kinr 0710KTapabl KaMTy Kepek:

1.Cp130a aTaysl (cunaTTaMalbIK JKoHE Oipereil 00TysI THIC)
2. Cp130a HoMipi (4-0emimIi KapaHbI3)

3. Kaiita kapay Typaisl xaz6anap (7-6emiM/Ii KapaHbI3)
4.Kadenpanap MeH yHUBEPCUTETTEPIIH aTayaapsl

5.Keneci anamMmaapipiH aTTapsl (aThl )KOHE TET1) a)x)o0anayIIbIHbIH; b) cbi30a 0aKbUIaYIIBICHIHBIH;
C) TeXHHUKANIBIK OeKiTymIiHIH; d)eHAipiCTiK OEKITYIIIHIH; €) callaHbl KAMTaMachI3 €Tyl
OaKpIIAYITBIHBIH

6.bapnsik ecimaepmen GaitnanbicTsl KyHAEp (YYMMDD dopmarsinna, myHaa YY —KblIIbIH
COHFBI €Ki caHbl, MM — aiifibiH eki TaHOabl KyHi, a1t DD — aifnbiy exi TanOaIbl KYHi, MBICAJIBI,
181108 ymrin 2018 >xpUIFbl 8 Kaparia)

7.CypetTiH 6achiM MaciiTadbl (MbIcaisl, 1: 2)

8.Ch130a emmeminiyg apmin 6enriney (5.1-0emiMai KapaHbi3)

9.1lexTeynep xazbanapbl MEH ©JIIEeM/Iep] YIiH KOJIJJaHbUIATBIH ©JIIeM OipIikTepi
10.Marepuan (KypacTblpMaap MeH Killli KypacTeipMaiap cbizoanapbiHa N/A-HbI KOO KepeK)
11.9pney (KypacTeipManap MEH Killi KypacTelpmainap cei30anapbiHa N/A-Hbl KOO KEpeK)
12.bipinmni/yuriHi OypeIThIH TPOEKIUIChH Oenrici

13.ITapak HOMIp1 XKoHE TTAPAKTAPABIH Kbl CaHbI (MBICANBI, 2-71eH 1).
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Bapnpik kimri OIOKTap KepPCeTUITeH aKmapaTrThl KaMTybl THIC, MYMKIiH, CbhI30a OaKbpUIaylIBICH,
TEXHUKAJIBIK OCKITyII, OHAIPICTIK OEKITYII, canaHbl KaMTaMachl3 €Ty OaKbUIAYIIBICHl aKMapaThiH
KOHE oJIapMeH OailylaHbICThI KyH epictepiH Kocmaranma. Title block-ka a3y Arial kapimimen
OPBIHAATYBI KEPEK.

6 Title Blocks (ocHoBHBIC HaAIHCH).

Title Block momxeH ObITH pacloioKeH Ha BCEX JIMCTaX B MMPABOM HIDKHEM yriy. Kak MUHUMYyM,
Title Block momkeH BKIIOYATH TOAOJIOKH:

1.Ha3Banue ueprexa (JOKHO OBITH OMMMCATEIHHBIM U YHUKATBHBIM)
2. Homep ueptexa (cm. Paznmen 4)

3. 3amucu o nmepecMoTpe (CM. pazaei 7)

4.Ha3Banus xadeap U yHUBEPCUTETOB

5.Wmena crenyromux aroaeit (umst u dpamuius) a)lIpoekruposinuka; b) Konrponepa yeprexa; C)
Texuuueckoro yrBepkaaromiero; d)[IpousBoacTBenHoro yrBepkaatomiero; €) Konrposepa
o0ecrieueHns KauecTBa

6./late1, cBsi3anHbBIe co Bcemu umeHamu (B popmate YYMMDD, rae YY — nocnennue nBe nudpsbl
rona, MM — nByx3HauHoe uucio Mecsia, a DD — aByx3HauHoe 4yuciio AHS Mecsia, Hampumep,
181108 mis 8 HostOpst 2018 roma)

7.11peobnanaroniuii macitad pucyHka (Hanpumep, 1: 2)

8.0603Ha4eHme OyKBbI pa3Mepa uepreka (cM. pasnaen 5.1)

9.EnuHutisl u3MepeHust, UCTIONb3yeMble JUIsl pa3MEepOB U 3aruceil 1omycka
10.Marepuain (BctaButh N/A Ha yepTexu cOOPOK U MOACOOPOK)
11.0taenka (BcraButh N/A Ha yepTexu cOOPOK U 1MOACO0POK)

12.CruMBOI IPOEKIMH NEPBOTO/TPETHETO yIiia

13.Homep nucra 1 06111ee KOIMYECTBO JUCTOB (Hanpumep, 1 u3 2).

Bce moa010ku 10MKHBI BKITFOYATh YKa3aHHYIO HH(GOPMAIUIO, 332 HCKIFOUSHHEM, BO3MOXKHO,
KOHTpOJIEpa YePTeKa, TEXHHYECKOTO YTBEPIKAAIOIIET0, TPOM3BOICTBEHHOTO YTBEPKIAIOIIETO,
KOHTpOJiepa 00eCIIeYeHnsT KaueCcTBa U CBA3aHHBIX ¢ HUMHU moJieit natel. Harmucanue Title block
JIOJDKHO OBITh BBIMOJIHEHO TipudTom Arial.

7 Revision Blocks. The revision block should be located in the upper right corner of the drawing.
The block should include columns for:

1.The zones of the drawing where the revisions have been made
2.Uppercase Arial revision letters

3.Descriptionsof changes in uppercase Arial font

4.Names of approvers of changes(first and last name) in uppercase Arial font

5.Datesof approval of the changes(in format YYMMDD).
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Space should be reserved to extend the revision block downward as required. The original drawing
has no revision letter and should include a dashed line. The first revision to the original drawing is
revision A.

7 Ty3sery Gmnokrtapsl. Ty3eTy OJIOTBI ChI30AaHBIH OH akK OFapfbl OYPHINIBIHIA OpHATACybl THIC.
brox mMbiHanail Oaranapabl KaMTYbI THIC:

1.Ty3ery eHri3uires cpi30a aiiMaKTaphl,
2.Arial mpudrimen opeiHanFaH 6ac opir;
3.Arial KapmiMeH OpbIHAANIFaH ©3repicTep/li CUTIATTAY;

4.Arial kapriMeH OpBIHAQJIFaH e3repicTepal  OCKITeTIHAEp aTbl-)KeHI (aTbl KoHE Teri);
5.03repicrepai 6exity kyHi (YYMMDD dopmatsiHia).

Kaxer Oonran xarmaiia KailTa Kapay OJIOTHIH KEHEUTY YIIiH KeHICTIKTI cakTray Kepek. bacTtamker
chi30aza pelakuus 9pinTepi )KOK >KOHE y31IMe ChI3bIK 0onybl THic. bacTankbl chi30aHbIH OipiHILIi
peIaKIUACH — A peaaKIUsAChI

7 baoxu IIpaBKH. baok IMpaBKU OOJIKCH pacrojiaraTbCd B IIPABOM BCPXHEM YIJIYy YCPTCIKA. bnok
JOJI2KCH BKJIIOYATb Fpa(I)LI IS

1.30HBI yepTeXkKa, B KOTOPHIX ObUIM BHECEHBI IIPABKH;

2.IIporucHbIX OYKB MPaBKHU, BBIMOJIHEHHBIX mpudTom Arial;

3.0Onucanue U3MEHEHUH, BBIMOTHEHHBIX mpudTom Arial;

4. VimeHa yTBEep)KIAIOUIMX U3MEHEHUs (MMsI U (paMuUITus ), BBIIOJTHEHHBIX mipudTom Arial;
5.Jlata yrBepxneHus usmenenuii (B popmare YYMMDD).

JIoJKHO OBITH 3ape3epBUPOBAHO MPOCTPAHCTBO JUIS PACHIMPEHHUS OJIOKA MepecMOTpa BHU3 10 MEpe
HeoOXoauMOocTH. VCXOmHBIM 4YepTe)X HEe HMeeT OYKBbI pEIaKkIMH | JIOJDKCH COJACPIKaTh
NyHKTUPHYIO JTUHUIO. [lepBast peakiius mepBOHAYaILHOTO YepTexka — pelakius A.
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PART 2. 3D MODELING TOOLS IN AUTODESK INVENTOR
2-BOJIIM. AUTODESK INVENTOR-JIA 3D MOAEJJEY KYPAJIJAPBI
YACTb 2. CPEJCTBA MOJIEJIMPOBAHHUS B AUTODESK INVENTOR

Units / Template Types

This enables a user to choose default unit / template before starting Autodesk Inventor. Saves time
on restarting Inventor

Onwem bipnikmepi | wabnonoap mypnepi.

by Autodesk Inventor-mer icke Kocap aiablHIa CTAaHAAPTTHI OJIIieM OipJikTepiH / 11abiIoHIap bl
TaHJayFa MYMKIiHZIIK Oepemi. INvVentor-ae1 KaifTa icke KOCY YaKbITBIH YHEMICH/II.

Eounuyvt usmepenust | Tunvt wiabnonos.

OTO MO3BOJISIET MOJB30BATENI0 BHIOpATh CTAHIAPTHYIO €AMHUIY HU3MepeHus / 1mabiioH mepen
sarryckoM Autodesk Inventor. SxoHOMHT Bpemst IIpH repesaiycke Inventor
Essential Skills Videos

iﬂﬁ Projects = O f)vrfv-yc'-\".

Rec r'wt Filz 35

Measurement Units - Default

mi_Sa 018;;1 Inches
% -l ® Milimeters

o mi_ US.: 1 23.iam . - Drawing Standard - Default
| & ® ANSI BsI
mi 08| 1)>||m GOST J1s0
’< 4:46 2013

Configure Default Template

The program includes five types of file templates used by Autodesk Inventor. The file type can be
determined by its icon or by its extension

9 O & BE &®W O &

Catalog.iot  Sheet Metalipt Standardiam  Standard.idw  Standardipn  Standard.ipt Weldment.iam

Cmakdopm KoimMo byl (uadn Mpezewmouus  TemikBenwex Mhopeent Dy
MEMKIENWEK  wamepuandos Wadenue Hepme:x (emank Chopuoe uadenue
X OCO/FOH
CMOHEOAMHER  memikBenwex
demak lemone ua
- - nucmobozo
MOMepuana

barpapnama xubiHThIFbIHA Autodesk Inventor-ga KongaHsIaThiH ¢aingap madaoHIapbIHBIH S5 TYpi
eHrizinren. Maitn TypiH oHbIH Oelrici Hemece KeHeNTyl OOMbIHIIA aHbIKTayFa O0JIa bl
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B KOMILIEKT

Pinned MPOrpaMMbI  BKITFOYCHBI
i mabaoHb! (HailIioB MmsITH
WL mi_08a_123 THIIOB, I/I((:ll)'IOJ'IB?»yeMBIX
Recent B Autodesk Inventor.
Tun  ¢aiima  MOXHO
WL Hairdryer A~ ONpENENUTh 110 €TO0
T ' — — : — 3HAUYKY WITH o
= | Hairdryer (C:\Users\Sunith Babu\Desktop\MA2822\ PACILIMPEHHIO
L | Autodesk_Inventor_2018_Samples\Models\Parts\Hairdryer)
. = )
. : Windows Taskbar
&L Mopping Machine DS1 Taskbar in  Windows
L Part10 provides quick way to
J . access your recently
, art opened /  worked
L mi_2a_181 Autodesk Inventor files.
. - Saves time by just a
WL mi_da_ 047 mouse click.
WL mi_4a_016_done
WL mi_4a_062_done Windows
mancuipmanap
makmacel
WL Autodesk Inventor Professional 2014 - English Windows Tanceipmanap
= TaKTacChbl JKaKbIH/Ia
@ Unpin this program from taskbar ampUFaH [ KYMBIC
- ictenn Typran Autodesk
E3 Close window Inventor ¢aiingapeina

i - KOJI KETKI3YIIH

KBULIAM KOJIBIH
KaMTaMachl3 etejil. TiHTyipal O1p peT mepTy apKbUIbl YaKbIT YHEMIEIIE]

Tanens 3a0aw Windows

[Manens 3amau Windows oOecrieunBaeT OBICTPBIA CIIOCOO JOCTyMa K HEJABHO OTKPBITHIM /
paboraronum ¢aitmam Autodesk Inventor. DKOHOMHUT BpeMs OHUM IMIETYKOM MBIIIIH.

Mini Toolbar Customization

Mini Toolbar is a quick way to make changes to a model as compared to the dialogue box option.
The Mini Toolbar can be customized by placing them at a particular location within GUI, there by
having complete control on its usage.

Mini Toolbar wasvin Kypanoap maxmacein 6anmay

Mini Toolbar - Oyn QuanorTelk Tepe3e MapaMeTpiMeH CaJbICTBHIpFaHAa MOJENre ©e3repicTep
SHTI3Y/IiH KbUTIaM >koibl. [1IaFbIH Kypanmap TakTachlH OHBI MaiIaaHyFa TOJIBIK OaKblIay OPHATHIIT
rpadukanbik HHTEepdericte Oenrisi 6ip OpbIHFAa OpHANACTHIPY apPKBLIBI OanTayFra 601aIbl.
Hacmpoiika Mini Toolbar (Munu-nanens uncmpymenmos)

Mini Toolbar - 3To GBICTpBII cITOCOO BHECTH W3MEHEHHsI B MOJEJb [0 CPAaBHEHHUIO C MapaMeTpoOM
JIMaJIOTOBOTO OKHA. MUHU-TIaHEIh HHCTPYMEHTOB MOKET OBITh HACTPOCHA IyTeM pa3MeIleHHs X B
OIpeJIeIEeHHOM MecTe B rpaduyeckoM HHTepdeiice, ¢ TOTHBIM KOHTPOJIEM €€ UCTIOIb30BaHUS.
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Quick Access Toolbar ( QAT)

Quick Access Toolbar enhances productivity and provides access to a command of our choice in
any Environment.

JKoiroam kon scemxizy makmacol (QAT)

Kbuimam KON JKeTKI3y TaKTachl OHIMIUTIKTI apTThIpajbl JKOHE Ke3 KeJlIreH opTajla TaHJalFaH
KOMaH/J1aFra KOJI )KEeTKi3yre MyMKIiH/IIK Oepei.

Ianenv 6vicmpoco oocmyna (QAT)

[Tanens OBICTPOrO JOCTYINA TOBBIMIAET TMPOU3BOIUTEILHOCTh W TPEIOCTABISET TOCTYI K
BbIOpaHHOM BaMU KOMaH i€ B J1t000i cpejie.

Sticky Panel.

Sticky Panels are subset of Panels found in Ribbon. When a user wants to access multiple tools
from a panel repeatedly QAT may not be a solution. In such cases Sticky Panels come handy.

Sticky Panels-6yn Tacmama TaOblIFaH —TaKTaflmamap OKMBIHTBIFBL.  [lafijanmaHyimbl  Takra
KYpaJIapbIHBIH OlpHeIrieyine OipHere peT Koi keTki3rici kenreH ke3me QAT mocene memmeyi
6onmaysl MyMKiH. MyHa#i xaraiinap/a ska0bICKaK TakTajgap KOJIaHbLUIa kL.

Sticky Panels - 3To moaMHOKeCTBO MaHenei, HaWICHHBIX B jeHTe. Korma moib30BaTeb XOUeT
MOJIYYUTh JTOCTYI K HECKOJILKAM HHCTPYMEHTAM C MaHEeTH HEeCKOJabKo pa3, QAT Moxer He ObITh
penieHreM. B Takux ciydasx MCHOJIB3YIOTCS JIMIKUE TTAHEIH.
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Function Hot keys in Inventor.

Inventor has Function keys listed below
F1 - Help F6 - Home View

F2 - Pan F7 - Slice Graphics in sketch mode

F3 - Zoom F8 - Show All Constraints

F4 - Orbit Alt + F8 - Open Macros Dialogue Box

FS - Previous View F9 - Hide All Constraints

Shift F5 - Next View F10 - Alt + Tab

Function Keys in Inventor
Inventor-oeiy ¢hyrryuoranowix vicmix nepHenepi.
Inventor-na TeMenae KkopceTIreH GyHKIIMOHAIBIK TIEpHETEp Oap.
DynkyuoHanvHule copsadue knasuwu ¢ Inventor.
Inventor umeer GyHKIIMOHALHBIC KIIABUIITH, IEPCUNCIICHHBIC HIKE

Add-In Manager.
The Add-Ins button opens an Add-In Manager dialog box that lets you select the add-ins you want

to load or unload when Inventor starts up. You can access this tool by choosing Start >All
Programs > Autodesk >Autodesk Inventor >Tools

Konovipma oucnemuepi.

«Konapipmay Tylimeci «KonapipMa qucmerdepi» quaior Tepe3eciH amasl, onja Inventor-asr icke
KOCKaH Ke3Zle JKYKTEJIETIH HEeMece LIBIFaphIl TacTaJaThlH KOHAbIpMaNapabl Tanaayra Oomnanasl. Ci3
Oyl Kypaimra KOJ JKETKi3e ajachl3, erep MbIHA >KOJasl TammacaHwi3: Start>All Programs
>Autodesk >Autodesk Inventor  >Tools (bacray>bapneik Oarmapiaamanap >Autodesk
>Autodesk Inventor> Kypanaap)

Jlucnemuep naocmpoex.

Knonka «HagcTpoiiku» OTKpBIBAET JUATOTOBOE OKHO «/lHcrneTdep HaJICTpOEK», B KOTOPOM MOYXKHO
BbIOpaTh HAJCTPOMKH, KOTOpBIE HY)KHO 3arpy3uTh WJIM BBITPY3UTh Npu 3amycke Inventor. Bri
MOXETe TOJIyYHTh JOCTYIl K 3TOMY HHCTpyMeHTy, BbiOpaB Start >All Programs >>Autodesk
>Autodesk Inventor >Tools (ITyck >Bce mporpammber >Autodesk >Autodesk Inventor

>HCTPYMEHTHI)
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Applications | Transiators |
Available Add-ins | Load Behavior [ A
Assembly Bonus Tools Automatic / Assemblies
Auto Limits
BIM Exchange Automatic / Parts
BIM Simpiify Automatic / Pars
Content Center Automatic / immediately
Design Accelerator Automatic / Parts
Drag & Drop interoperability Automatic / Pars
Eco Matenals Adviser Automatic / immediately
ESKD Support
Feature Recognition Automatic / iImmediately
Frame Generator Automatic / Pars
iCopy Automatic / Assemblies
iLogic Automatic / immediately
Inventor HSM
Inventor Studio Automatic / Parts
Inventor Vault
Mold Design Automatic / Parts
Routed Systems: Cable & Hamess Automatic / Parts
Routed Systems: Tube & Pipe Automatic / Parts
Simulation CFD 360 2014 Automatic / immediately
Simulation: Dynamic Simulation Automatic / Assemblies
Simulation: Frame Analysis Automatic / Assemblies
Simulation: Mechanical Automatic / immediately
Simulation: Stress Analysis Automatic / Parts
Sutte Workflows: to 3ds Max Automatic / immediately
Suite Workflows: to Showcase Automatic / immediately
Swift Prints Automatic / Drawings
TEDCF Publishing Training Automatic / immediately Y.
Description ~Load Behavior
AddiIn that provides Productivity I Loaded/Unloaded
Tools in the Assembly environment
¥ Load Automatically
Location
|c:v>rogm Files\Autodesk\Inventor 20 14\Bin\AssemblyBonusTools.dl
2 oK Cancel

Wheel Mouse / 3D — Input Device.

Wheel mouse in Inventor is recommended as scrolling the wheel will perform a Zoom In/Out, while
pressing the wheel will perform the Pan function. Typically, users can use the mouse centre wheel
for Zoom (scroll) and Zoom All (double-click it), and for zoom either use a 3Dconnexion mouse or
pull out a keyboard
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Wheel Mouse / 3D eneizy Kypuliebicoi.

Inventor-na monramarbl Oap TIHTYIpJl NaifalaHy YCBHIHBUIAIbI, ce0ebi JMOHFalIaKThl alHAIIBIPY

Ke3iHJe KeCKiH ViKeWrutemi / KimipedTiieni, an JOHFaNakThl OacKaH Ke3le I[aHopaMalay

GYHKIMSICHI OpBIHIANAABI. OJIETTe, NMalJalaHylIbiap TIHTYIpAIH opTaaarbl AoHraigarbiH ZOOM

(aftHanmeipy) sxoHe Zoom All (oHbI exi per mepTy) YIUIiH maiijanaHa anajibl, ajl Maciradray yiiH

3d connexion TiHTyipiH HEMECE MMepPHETAKTaHbI akijaaHa axabl.

Wheel Mouse / 3D - yempoiicmso 66o0a.

Pexomenyercs UCIOJBb30BaTh KOJECHYH MbIlb B  Inventor,
MOCKOJIBKY TPH TPOKPYTKE KOJIeca BBIMOJIHACTCS
YBEIMYCHUE / YMEHBIICHHE H300paKCHHS, a TPH
HOKaTUM Ha KOJIECO BBINMOJHSACTCS  (DYyHKIUSA
naHopamupoBanus. Kak mpaBuio, IMoJb30BaTeNn
MOTYT HCHOJb30BaTh LEHTPAIBHOE  KOJECHKO
MBIl s Zoom (mpokpytka) u  Zoom All
(mBOMHOW  WIENMYOK MO  HEMy), a 1
MacimTaObupoBaHus JIMOO UCIOJIB30BaTh MbIb 3D

= | connexion, 100 UCIOTB30BATH KIABHATYPY.
, Proposed
Default | - - | Opacity Control of View Cube.

. .7 Opacity Control of View Cube provides clear work
space with the CAD model in Part / Assembly /
Drawing environment and a user can avoid panning.
With Opacity set to 0% additional workspace of

10%is obtained when viewing a model within Autodesk Inventor.

View Cube mondip emecmikmi 6axwvliay
TerikOenmekrep / Kypactsipy Oipiiri / Cei36a opraceinnia CAD mozeni 6ap Ta3a )KyMbIC
KEHICTITIH KaMTaMachl3 €Te/ll JKOHE MaijalaHylibl MaHopaMaliayasl OosbipMaybl MyMKiH. Erep
«Menaip emectik» napamerpi yiin 0% MoH1 opHathlica, Autodesk Inventor MoseniH kepy Ke3iHze
10% xochIMIIIa )KYMBIC KEHICTIT1 maiiia 60m1abl.

Konmponws nenpospaunocmu View Cube

Kontposs Henpospaunoctu View Cube obecrieunBaeT ynctoe paboyee MPOCTPAHCTBO € MOJEINBIO
CAD B cpene Jlerans / Coopka / UepTex, U MOIb30BaTE]Ib MOKET U30€KATh MTAHOPAMHPOBAHHS.
Ecnu mis mapamerpa «Henpo3padHocTs» ycTaHOBIeHO 3HaueHue 0%, Mpu MpOCMOTPE MOJCITH B
Autodesk Inventor mosygaercst qomosHuTEaRHOE padodee mpoctpancTso 10%.
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Application Options

[W] Show the ViewCube on window create

(®) All 3D Views

() Only in Current View

Display

'Top Right v| On-Screen Position
Automatic v| ViewCube Size
0% v| Inactive Opacity

View Cube Opacity Control

v  ViewCube (active)

¥ | SteeringWheels

Pan

v | Zoom

Orbit

v  Look At
Zoom All
Zoom Window
Zoom Selected
Previous View
Next View

+ | Projection

v | Visual Styles
Ground Plane

<

Docking positions

Page Up

End
F5
Shift+F5

v | 0% Llnad:veopaaty

25% Active opacity

50%
75%
100%

Inactive Opacity - 0%
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Load Sketching in Autodesk Inventor.

You can open Inventor Sketching Environment when you load Autodesk Inventor there by reducing
time and increasing productivity when working with Autodesk Inventor. Open Application Options
> General > Startup > Startup action > New from Template

Application C
Notebook Sketch Part iFeatu
General Save File Colors Disph

Startup
V] Startup action
) File Open dialog
) File New dialog
®) New from template
%PUBLICDOCUMENTS % \Autodesk\Iny _N

Project file:
Default.ipj v

(V] Show Welcome Screen on Startup

Startup Selection of template (Sketching)

General Save File Colors |
Notebook Sketch Part iF

Sketch on new part creation
(®) No new sketch
() sketch on x-y plane
) Sketch on y-z plane
(_) Sketch on x-z plane

Select Sketching on X-Y Plane
Autodesk Inventor-za sckuzoep srcyrkmey.
Autodesk Inventor-men >xyMbIC iCTEy Ke3iH/IE YaKbITThI a3aiTy JKOHE OHIMIUTIITIH apTThIPY apKbLUIbI
Inventor sckusnepi opraceiH amryra Oosazpl. Application Options > General > Startup > Startup
action > New from Template (Konnan6a mapamerpnepi> Herisri> Icke kocy> Icke Kocy apekeri>
[HTa6nonHau xcacay) AIlIBIHBI3.
3aepyska sckuzoe ¢ Autodesk Inventor.
Ber MoxeTe OTKpBITH cpeny dcku3oB Inventor mpu 3arpy3ke B Hee Autodesk Inventor, cokxpatus
BpeMs M MOBBICHB MMPOU3BOJUTENLHOCTH Mpu pabdote ¢ Autodesk Inventor. Otkpoiite Application
Options > General > Startup > Startup action > New from Template (ITapameTpbl npunoKeHUs>
OcHoBubie> 3anyck> JleiicTBre npu 3amycke> Co31aTh U3 11adbioHa)
Command Prompting in Inventor.
Inventor also has a Prompting Interaction which helps a user to
— Show Command Prompting ( Dynamic Prompts)
— Show Command Alias input dialogue
— Show autocomplete for command alias input
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Prompting interaction
Show command prompting (Dynamic Prompts)

Show command alias input dialog

Show autocomplete for command alias input

Command Prompting in Application Options

<Center Point Arc>
<Center Point Circle >

<Vertical >

<Line>
<Measure>
<Offset>
<Revolve >
<New Sketch>
<Text>

<Trim>

<Zoom Window >

NX=- VDO T™ I TMOO D>

Command Prompting in Sketching Environment
Inventor-oa xomanoa opvinoayza komex bepy.
Inventor-na naiigananymnisiFa KOMEK O€peTiH KEHECTEP/IIH 63apa OPEKETTECTIr Oap:

- Show Command Prompting (Dynamic Prompts) ((Komanma opbiHmayra kemek Oepyi

KopceTy (IMHAMUKAIIBIK KEHECTED) )

- Show Command Alias input dialogue (KomanmanmapasiH OYpKEHIIIK aTTapblH EHTI3y

JIAAJIOTHIH KOPCETY).

- Show autocomplete for command alias input (KomanmanapasiH OypKEHIIIK aTTapblH €HTI3y

Ke31HJIe ABTOTOJITHIPY KOPCETY).

Iloockaska komano 6 Inventor.

Kak u B AutoCAD, Inventor taxke nMeeT B3aMMOJCHCTBHE ITOJCKA30K, KOTOPOE ITOMOTaeT

MOJIb30BATEIIIO:

- Show Command Prompting ( Dynamic Prompts) «Iloka3aTh mOJACKa3Ku KOMaH/

(IMHAMUYECKUE MOJCKAZKH )».

- Show Command Alias input dialogue (IToxa3ats auanor BBojaa ICEBIOHMMOB KOMaH/I)

- Show autocomplete for command alias input (IToxa3aTh aBTO3amoOJHEHWE TPU BBOJC

MICCBJIOHMMOB KOMaH]).
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Autodesk Inventor White Background.
Solid white back ground in Inventor can always be used because it allows a user to take quick
screen captures for use in illustrations for a variety of publications

1]2, 01]29@@@
@ @ & & g

Projected Sketch

Better Appearance

.

Application Dptions

Skekch
File

Mokebook, Content Center

. General

Part | iFeature

» Assembly |
| Colors

| Save Display | Hardware | Prompts | Drawing |

K

b
.

<

Color scheme Background
Deep Blue Background Image !‘V’
Farest .
High Contrast File name:
Millennium : - = —
Presentation Blank White.jpg '
Winter Day
Wonderland

Changing background images

Autodesk Inventor-owiy ax ghombi

Opkaman Inventor-garel apTKel ak (QOHIBI MaiimamaHyra OoJiajbl, OWTKEHI OJ TMaiaJaHyIIbIFa
TYPJi JKapHUsUIaHBIMIApFa apHalFaH WUTIOCTpalusiiapia maiaanany YIIiH dKpaHJaFbl CypeTTepi
XKBLIJIAM yKacayFa MyMKIHIIK Oepei.

Benvuii ghon Autodesk Inventor.
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Bcerz[a MOKHO HCIIOJIb30BaTh 321)1HI/II71 OeJIbIit (1)0H B Inventor, MOCKOJIBKY OH IIO3BOJIACT
I10JIB30BATEIIIO 6I>ICTpO JACJIaTb CHHUMKH OJKpaHa [Jid HMCIOJIb30BaHHA B WINIIOCTPpALUAX IJIA
Pa3NUYHBIX MyOJIMKaUi.

Sketch Doctor.

Sketch Doctor in Autodesk Inventor helps users rectify sketch related issues. When a user selects
sketch doctor by Right Clicking in sketching interface, the sketch doctor dialogue box opens. It is
divided into three segments: Select > Examine > Treat

Identification of problem

MaceneHi aHbIKTay

Onpeaenexve npobaembl

Problem diagnosis/description:

Open loop found in this profile. Use Close Loop or use Edit
Sketch and project geometry, add sketch geometry, and/or
drag the loop endpoints to dose the loop.

Examination of problem MaceneHi 3epTTey MN3yyeHune npobnembl
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Select a treatment:

[Cosetoop ]

Edit Sketch

Sketch Doctor.

Autodesk Inventor-garer
Sketch Doctor
MaiJaJIanybUIapra
acKu3epre  OalIaHBICTHI
MoceenepIi JKOIOFa
KOMEKTECE/I].

[Maiimananymsr «Sketch
Doctor»-np1  Tapmaranna,
ACKU3Aep MHTEpQercinaeri

TIHTYIpJIH OH Kak
OaTbipMachiH 0acy apKbLIbI

= @ | o
YZ Plane THICTI JUAJIOTTBIK Tepe3e
- - aIIbLIa b, On yiu
cermeHnTke Oeminren: Select

[2 XY P|° ﬁ Bmm . > Examine >  Treat
— |- | X Axi mr Ctrl4c || (tanpmay> seprrey> oHJEY)
L1 [:I % = Sketch Doctor.

- @ Newm Sketch Doctor B Autodesk
== Z Axi Measure _ Inventor IIOMOraeT
| & Cantil s : > MOJIb30BATEIISIM ~ YCTPAHSATh

T mm NpOGNEeMbl, CBA3aHHEIE C

- m Extrusioy —— ICKU3AMH. Korna
L) End ! NOJNB30BaTeNb  BHIOMpPAET
@ of P «Sketch Doctory, menkas

2 R A AT MpaBOl KHOMKOW MBIIIA B
@ ﬁ‘jnm nd unTepdeiice ACKH30B,

s ‘ : OTKPBIBACTCS
How To... COOTBETCTBYIOIIEE
e nuaimorosoe  okHo. OdHo
paslieNeH Ha TPU CETMEHTa




Select > Examine > Treat (Bsiopars> M3yunts> O6paboTath)

Creating an Offset Work plane and Sketch

The ability to create an offset work plane and sketch at the same time is something a quick process.
Conventionally we create a plane later offset the plane and then use sketching tool to sketch on that
plane. The above tip can be executed by selecting one of the Origin Planes from the browser
bar(active - visible) followed

by pulling the plane after selecting sketch command to required distance.

Sketch Plane Selection

= b 9
vix B Moving the Sketch Plane from the
Origin Plane (X-Y)
blzvicmuipbinzan AHCYMBIC
JHCAZBIKMBIRbL MEH ICKU3 HCACA) .
bIrbicTBIpBLTFaH KYMBIC

XKa3bIKTBIFBI ~MEH  3CKH3Il  Oip
YaKbITTa KYPy MYMKIHJIT JKbUIIaM
yaepic 06onblll TaObUTIagbl. OETTE
013 Ka3bIKTHIKTHI KEHIHIPEK jKacarl,
KAa3BbIKTBIKTBl BIFBICTBIPBIN, COJaH
KCHIH OCBI JKa3bIKTBIKTa JCKU3
’acay  YIIIH  OCKU3  KypajiblH

KOJIJaHaMBbI3. Korapeina
KeNTiplIreH KEeHec Opaysep
MaHeiHaer] OacTarksl

Ka3bIKTRIKTapIbIH OipiH (Oencenmi -
KOpIHETIH) TaHJam, COJaH KeHiH
Ka)KeTTl KaIIBIKTBIKKA JCKH3
- KOMaHIACBIH TaHJaraHHaH KeHiH
", Ka3bIKTBIKTBI CO3yFa OONabl.

¢

Coszoanue cmeujenHou paboueli n10CKOCMU U ICKU3A.

B03MOXHOCTh OJJHOBPEMEHHOTO CO3JaHUSA CMEIICHHON pabodell TIIOCKOCTH U ACKH3a SBISETCS
ObICTpBIM TIporieccoM. OOBIYHO MBI CO3/1a€M IUIOCKOCTH TMO3KE, CMeIasi IUIOCKOCTh, a 3aTeM
UCIONIb3YyeM MHCTPYMEHT JCKHU3a I CO3JaHUS ICKU3a Ha ITOM TIIOCKOCTH. [IpuBeIeHHBIN BbIIIe
COBET MOXHO BBITIOJIHUTh, BEIOPAB OJHY M3 UCXOIHBIX TUIOCKOCTEH HA TTaHETH Opay3epa (aKTHBHAs
- BUOUMasi), a 3aTeM pacCTSAHYB IUIOCKOCTh IOCIE€ BBIOOpAa KOMAaHIBI AICKM3a Ha Tpedyemoe
paccrosiHuE.
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Slots.
You can sketch linear or arched slots with a single command, similarly as other basic shapes like
rectangles or circles

E 30 deg
10.0 mm

4.0 mm
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20 deg

o g '.,_..

Ouvikmap.

TikTepTOyphIITap HEMEce IIeHOepyep Topi3ai Oacka HeEri3ri MNIHAEPAlI CHUAKTHI Oip KoMmaHaa
apKBUIBI CBI3BIKTHIK HEMECE JIOFAJIBIK OMBIKTAp/Ibl ChI3YFa 00JaIbl

llasvr.

BbI MOkeTe 4epTHTh JTHMHEWHBIC WM yrOBbIE Ma3bl C TIOMOIIBIO0 OJHOW KOMAaHIBI, TaK ke, KaK U
Jpyryue OCHOBHBIE (POPMBI, TAKUE KAK MPSIMOYTOJIbHUKH WU KPYTH

Fully Constrained Sketch.

All your sketches should be fully constrained, but how many times have you closed a sketch only to
realize that you didn’t check the status bar. Now all you need to do is look in the browser. Sketch
Status from TEDCF Publishing is a simple but powerful add-in that gives you more control over
your sketches.

Tonvix wekmenzer 3CKuU3.

Cizain OGapibIK ACKU3JEPIHI3 TOJBIK IIEKTEITeH OO0Nybl Kepek, Oipak ci3 Kaill-KyH »KOJIaFbIH
TEeKCEpPMEreHiHI3Il TYCiHY YUIIH FaHa JCKHM31 KaHIa per xababiHb3. EHOI ci3 Opaysepai
KapacanbI3, Oonnel. Sketch Status from TEDCF Publishing kapanaiibiM, Oipak 3cku3 MapTeOeciH
OaKpuIayFa KyaTThl KOHJBIpMa OOJIBII TaObLIAIBbI.

Ilonnocmvio oepanuyerHbll 9CKU3.

Bce Bamm 3cku3bl JODKHBI OBITH MOJHOCTHIO OIPaHHUYEHBI, HO CKOJIBKO pa3 Bbl 3aKPbIBAJIM HCKH3
TOJIBKO JIJIsl TOTO, YTOOBI MOHSTH, YTO BBl HE MPOBEPSIIH CTPOKY COCTOSIHHS. Tereph Bce, 4TO BaM
HYXXKHO CJIeNaTh, 3TO MPOCMOTpeTh B Opaysepe. Sketch Status from TEDCF Publishing ssasiercs
MIPOCTOM, HO MOIIHOM HAJICTPOMKOM, KOTOpast JaeT BaM OOJIBIINI KOHTPOJIb Hal 3CKU3AMHU.

Printing 3D Models from Inventor.

Autodesk Inventor has option to print your 3D CAD models by converting it into STL Files
Inventor 3D mooendepin bacwin wwieapy.

Autodesk Inventor-na CAD 3D mopenin 0achin miblFapy MyMKiHIIT Oap, on ymriH oxapast STL
GaitngapeiHa TYpIeHIIPY Kepek.

Ileuamov 3D-mo0eneri uz Inventor.

Autodesk Inventor umeet Bo3MokHOCTH pacrnieyaraTh Bamu 3D-monenun CAD, npeoOpa3oBaB X B
datiner STL
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- 4

Model ~ ?
T | ik
_ Boss.ipt
- £70 Solid Bodies(1)
'fs- View: Master

Eﬂ: Origin

|| Sketch1-<Fx>

o

@ End of Part
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