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1. MPUHIUII TIOBYAOBU OB’€EKTIB ¥ SOLIDWORKS
1. THE PRINCIPLE OF CREATING OBJECTS IN SOLIDWORKS

3azeuuaii B mporpami SolidWorks creoprorotbes
TpuBUMIipHI 00’ekTH. [Ipormec CTBOpPEHHS TaKUX
00’€eKTiB BiAmoBigae nmeBHoMy anropurmy (puc 1).
Sk mpaBmIio, crioyaTKy B I1a0ioHi «Jleranp» Ha
IUTOIIKHI Oy y€ThCs IBOBUMIPHHI KOHTYP (€CKi3 B
2D), nmam 3 ecki3y CTBOPIOETHCS TPHUBHMipHA
netanb. KoskHa TpuBHUMIpHA JIeTallb 30€piracTbes B
okpemuidi ¢aiin. Habip Takux nperaneid MoKHA
3’€qHATH Yy ra0JIoHi1

30ipKy B «301pKa».

KpCCJ'IeHHSI CTBOPIOIOTBCA 3a JOIIOMOI'OFO

mrabiiony «KpecieHHs», mnpuuoMy B 11a0iIoH
MOXXYTh €KCIIOPTYBATHCh SIK JI€Tajl, TaK 1 301pKu

IeTaJIen.
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Typically, 3D objects are created in SolidWorks.
The process of creating such objects corresponds to
a certain algorithm (Fig. 1). First a two-
dimensional contour (sketch in 2D) is built on the
plane in the Part template, then a three-dimensional
detail is created from the sketch. Each three-
dimensional part is saved in a separate file. A set of
such parts can be assembled into an assembly in the
Assembly template. Drawings are created using the
Drawings template, and the template can export
both parts and assemblies of parts.
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Puc. 1.1. [Ipuauun noO6yaoBu 00’€KTiB B Iporpami
Fig. 1.1. The principle of building objects in the program

[Ticns 3amycky mporpaMu y BEpXHbOMY JIIBOMY KYTKY OyAyTh aKTHUBHI JE€KUJIbKA 3HAYKIB, OCHOBHUMH 3

SIKHUX €.

@ - nomamus cTopinka mporpamu (Welcome to SolidWorks);

U crBopenns HoBoro daitmy (New);
I¥7 BinkpuTTs cTBOpeHOrO panime daitry (Open);

30epexenHs ¢aitny, abo 30epekeHHs 3MiH y moTouHoMy daiii (Save);



= npykyBanus ¢aitny (Print);

=) piqmina octannboi (octannix) komana(u) (Undo);

) nepeOy10ByBaHHs 00’ €KTy micist 3MiHH ii mapametpis (Rebuild);
BiactuBocTi daitny (File Properties);

@ panamrysanns (Options).

[[{o6 movaTu poOOTY B mporpami, HE0OX1THO HATUCHYTH Ha CTBOPEHHS HOBOTO (haiily Ta 3alyCTUTH
OJIH 3 TpboX M1a0soHiB — Jletans (Part), 36ipka (Assembly) ado Kpecnenns (Drawing) (puc. 1.2):

To start working in the program, you need to click on creating a new file and launch one of three
templates - Part, Assembly or Drawing (fig. 1.2):

New SOLIDWORKS Document X

B
25

Part Assembly Drawing
a 3D representation of a single design a 3D arrangement of parts and/or other a 2D engineering drawing, typically of a
component assemblies part or assembly
Advanced Cancel Help

Puc. 1.2. CrapToBe BikHO
Fig. 1.2. Start window

[Ticns Bubopy mabiioHy, Hampukiaja madioH «Jletanb», BiAKpUEThbCs 1HTepdeiic KopucTyBaya
SolidWorks (puc. 1.3):
After selecting a template, such as the Part template, the SolidWorks user interface will open (fig.
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Puc. 1.3. Intepdeiic kopuctyBaya
Fig. 1.3. User interface



OcHOBHUMH €JIeMEHTaMU poGouoro
inTepdeiicy (puc. 1.3) € obmacts moOymoBH —
TPUBUMIPHUHA TPOCTIp UISI CTBOPEHHS JeTajei,
O0OKOBa TaHeIb 3 JIGPEBOM KOHCTPYIOBAaHHH,
MEHE[’KEpOM BIIAaCTUBOCTEH KOMaH/IU a00 00’ €KTY,
MEHEKEPOM KoH(piryparri, MEHEKEPOM
NPOCTAaHOBKM  pPO3MIpiB  Ta  MEHEIHKEPOM
30BHINIHBOTO BUIJISAAY 300paxkeHb. Y BEpXHIH
YaCTHHI  3HAaXOJUThCS  OOJACTh  TEMaTUYHHX
BKJIQJIOK 3 KOMaHJaMH. 3a3BUYail KOMaHIU
o0’eqHaHl y BKIAAKH 3a iX (QYyHKIIOHAJIHHUMHU
npu3HaYeHHsM. KoMaHIM MIBUAKOTO JIOCTYITY
3HAXOMATHCA 3TOpH, TMiJ BKJIAJKAMH 1 MICTATh
KOMaH/IH, SIKi aKTyaJbH1 I OyAb-SIKOTO PEXKUMY
— pPEXUM CTBOPEHHs a00 peaaryBaHHS €CKi3y,
TPUBUMIPHOI JieTani abo 30ipku, Tomro. TumoBumu
KOMaHJaMH IIBHJIKOTO JOCTYNYy € 30UIbIICHHS
300paKCHHS TEBHOI IIISHKH, MEHEKEP BHUJIIB,
pO3pi3, 30BHINIHIM BATJIS Ta 1H.

The main elements of the work interface (Fig.
1.3) are the construction area - a three-dimensional
space for creating details, a side panel with a
construction tree, a command or object properties
manager, a configuration manager, a dimensioning
manager, and an image appearance manager.

In the upper part there is an area of thematic tabs
with commands.

Usually, commands are grouped into tabs
according to their functional purpose. The quick
access commands are located above, under the tabs
and contain commands that are relevant for any
mode - the mode of creating or editing a sketch,
three-dimensional part or assembly, etc. Typical
quick access commands are zooming in on the
image of a certain area, view manager, section,
appearance, etc.



2. CTBOPEHHSI ECKI3Y
2. CREATING A SKETCH
2.1. OcHOBHI BiTOMOCTi PO CTBOPEHHS €CKi3y
2.1. Basic information about creating a sketch

@ Q\ / @ - E ED E [Fl] Mirror Entities . : @ ~
Dirir:::on * ol @ = “;_\L Er{”n?es E:mﬁ? Oﬁ_‘s_et C:fPf.set E inear Sketch Pattern = DIS;;E;"E:ISHE Repair Instant2D Sketch ’Line. C-:@p;:fite
Entities on Sketch Picture Color Curve
_ v\ @i~ @ _‘]i o o o curtadh PH Mbye Entities - /v
| Y " 7
Sketch
L 2 3 4 5 6 7 8

HeoOxiaHi KOMaH u:

Required commands:

1 — Smart Dimension — aBToMaTHYHa MPOCTABJICHHS PO3MIpIB JJIsl YTOUHEHHS TE€OMETPHYHHX MapaMeTpiB
€CKi3y;

2 — Line — cTBOpeHHs CyLUIBHOT JIiHii 1 JITHIH JOMOMIKHOI TeOMeTpiT;

3 — Circle — cTBopeHHs KoJ1a 10 LEHTPY 1 pajiycy Ta 10 IEPUMETPY;

4 — Sketch Fillet — 3aokpyrieHHs KyTiB;

5 — Trim Entities — Bixpi3aHHs 3aliBUX YaCTHH €JICMEHTIB €CKi3y;

6 — Mirror Entities — BiioOpakeHHsI €JIEMEHTIB €CKi3y BiTHOCHO MPSMOT;

7 — Circular Sketch Pattern — kpyroBuii MacHB €JIEMEHTIB €CKi3y;

8 — Display/ Delete Relations -> Add Relations — noaBanHs B3a€M03B’s13KiB Bpy4HY.

SIx mpaBMII0, CTBOPEHHS OYy/Ib-SIKOTO 00’€KTY B
SolidWorks mounHaeTbcsi 31 CTBOPEHHS €CKi3y.
Ecki3 Moxe OyTH NBOBUMIpHHUI Ta TPUBHUMIpHHUN
(anst 3BapHHX KOHCTPYKIH, Jomateid rpeOHuX
IBHHTIB, BIiTpoOreHeparopis, Ttomio). CTBOpeHHs
€CKi3y BiIOyBaeThCs Ha MEBHIM IionuHi abo Ha
TUIOCKiii rpani aetani. [licns Bubopy riomuau abo
rpaHi HeOOXimHO BHOpaTH OAHY 3 KOMaHI
CTBOpeHHsI rpadivyHUX MpUMITUBIB (JiHis, KOO,
NPSMOKYTHHUK, TOII0). Jlami HeoOXigHo ecki3

BH3HAYMUTH BIZHOCHO BHXIZHOI TOYKH 34
JIOTIOMOTOI0 TIPOCTAHOBKHM PO3MIPIB Ta CTBOPEHHS
B3a€MO3B’ I3KIB (mapasienbHICTB,

NEePICHAUKYISPHICT, JOTHYHICT Ta 1H.) MIX
€IeMEeHTaMU ecKizy Ta 0a30BOI0  TOYKOIO.
Heo06xi1H010 03HAaKOI0 BIPHO CTBOPEHOTO €CKI3Y €
foro eusHauenicms, TOOTO €CKi3 Mae HEOOXiAHY 1
JIOCTATHIO KUIBKICTh PO3MIPIB 1 B3a€MO3B’S3KIB
BIJJHOCHO BMXiZHOI TOYKHU (HEIOBH3HAYCHHI €CKi3
Ma€ €JIeMEHTH, TI03HAYeHI CHHIM KOJbOPOM,
MOBHICTIO BU3HAYEHHUI KOHTYp €CKi3y Ma€ YOpHUI
KOJIIp).

Hexinoka cnie npo 63aemoss’azku. llpuknan
CTBOPEHHSI €ecKizy 0e3 B3aeMO3B’S3KIB Ta 3
BUKOPHCTAHHSAM B3a€MO3B’SI3KIB MTOKA3aHO HA PHC.
2.1. Hanpuxian, HEOOXiTHO CTBOPUTH MBI
napanebHi JiHii OHAKOBOI JOBKUHU ITiJ] IEBHUM
KyTOM JIO TOpPU30HTY. B mepmomy BHITaIKy
MOYHMHAEMO 3 HIDKHBOI JTiHil. 1i Tpeba BU3HAYUTH,
TOOTO TIpUB’s3aTH OAWH 3 ii KIHIIB 10 0a30BOi
TOYKH 32 JIOTIOMOTO0 BEPTUKAJILHOTO po3mipy (10

Usually, creating any object in SolidWorks
starts with creating a sketch. The sketch can be two-
dimensional and three-dimensional (for welded
structures, propeller blades, wind generators, etc.).
Creating a sketch takes place on a certain plane or
on a flat face of the part. After selecting a plane or
face, you need to select one of the commands for
creating graphic primitives (line, circle, rectangle,
etc.). Next, it is necessary to determine the sketch
relative to the starting point by means of setting
dimensions and creating relations (parallelism,
perpendicularity, tangent, etc.) between elements
of the sketch and the base point.

A necessary feature of a correctly created sketch
is its determination, that is, the sketch has the
necessary and sufficient number of dimensions and
relationships relative to the starting point (an
uncertain sketch has elements marked in blue, a
fully defined outline of the sketch is black).

A few words about relations. An example of
creating a sketch without relations and with the use
of relations is shown in Fig. 2.1. For example, it is
necessary to create two parallel lines of the same
length at a certain angle to the horizon. In the first
case, we start from the bottom line. It must be
defined, that is, one of its ends must be tied to the
base point using a vertical dimension (10 mm) and
a horizontal dimension (6 mm) for both lines. Next,
you need to specify the length of the lines (25 mm)
and their slope (12 mm vertically). 20 mm should
be set aside before the beginning of the upper line.



MM) Ta TOPU3OHTAIBHOTO PO3Mipy (6 Mm) 11t 060X
minii. Jlami Tpeba Bka3zaTH JOBXKHHU JIiHIN (25 MM)
ta 1x Haxmia (12 mm o Beprukaii). 20 MM Tpeba
BIJIKJIACTH /0 TOYATKy BepxHboi JiHil. YopHuii
KOJIp JIiHIA CBITYUTH MPO T€, 110 BOHK BU3HAYECHI
BITHOCHO BHUXIJIHOI TOYKH. 3 BUKOPHUCTAHHSIM
B3a€MO3B’3KIB BU3HAUCHHS JIiHIA BiIOyBa€ThCS
Habararo mpocrime. [lo-mepmie, mpu CTBOpEHHI
BUxigHOI ToukHu (B3aeMo3B’si30k 1 «Coincident»),
Jami, 3a JO0IMOMOTOI B3aeMO3B’si3Ky «Vertical»
BUPIBHIOETHCSI TIOYATOK BEPXHBOI JIiHIT BiAHOCHO
mo4yaTtky HIKHBOI (B3aemM03B’s130Kk 2). Tperim
erarioM  (B3aeMO3B’s130k  3)  3a0e3MeUyeThCs
napaeabHicTh JiHii «Parallel», a B3aemo3B’s130k 4
«Equal length» no3Bossie 3poOoHUTH TOBKUHM JTiHIN
OJTHAKOBHMH.

b)) -

12

)2)

-

20

10

6

a) 0e3 BUKOPUCTAHHS B3a€MO3B’A3KiB
without using relations

The black color of the lines indicates that they are
defined relative to the starting point. With the use
of relations, defining lines is much easier. First,
when creating the lower line, its beginning must be
tied to the starting point (interaction 1
"Coincident"), then, wusing the "Vertical"

interaction, the beginning of the upper line is
aligned relative to the beginning of the lower one
(interaction 2) . The third stage (connection 3)
ensures the parallelism of the "Parallel” lines, and
the connection 4 "Equal length™ allows you to make
the lengths of the lines the same.

0) 3 BUKOPUCTAHHSIM B3a€EMO3B’ I3KiB
without using relations

Puc. 2.1. BapianTtu CTBOpPEHHS €CKi3y
Fig. 2.1. Options for creating a sketch

OTxe, BUKOPUCTaHHS B3a€MO3B’S3KIB 3HAUHO
CKOpOUYYy€ 4Yac Ha BU3HAYEHHS KOHTYPIB €CKi3y.
3a3Buyaii, IS BHU3HAYCHHSI ecKizy,
BUKOPUCTOBYIOTbCS 1 PO3MIPH 1 B3a€EMO3B’SI3KH.
OCHOBHI THIIA B3a€EMO3B’SI3KIiB HaBeIeH1 B TAOJINI

2.1.

Therefore, the use of relationships significantly
reduces the time for defining sketch contours.
Usually, dimensions and relationships are used to
define a sketch. The main types of relationships
are shown in the table 2.1.

Tabmums 2.1

OCHOBHI THIIH B3a€EMO3B’SI3KiB
The main types of relations

ITo3HaueHHsn
Marking

Horizontal

| | vertical

+ | Collinear

IIpusHayeHHs
Function

BupiBHIOBaHHS TOUOK, LIEHTPIB AyT ab0 JiHiil 10 ropu30HTaNI
Horizontal alignment of points, centers of arcs or lines
BupiBHIOBaHHS TOUOK, LIEHTPIB AyT abo JiHiH 10 BepTHKAaII
Vertical alignment of points, centers of arcs or lines
BupiBHIOBaHHS BiJIpi3KiB KOJIIHEAPHO OJIMH JI0 OJHOTO
Alignment of segments collinear to each other



Perpendicular

I_
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Parallel

Egual

radii, etc.)

Tangent

D] |9

Equal Curve Length

q,‘:"' Coradial

©
(¥ Eix

Concentric

CTBOpeHHsSI €CKi3y 3aBXKIW BiIOYBA€TbCA IO
OJTHOMY i TOMY X aJITOPUTMY:

- BUOIp HEOOXIAHOTO IUIOCKOTO OO0 €KTY JUIs
nojaneinoi poboru (muromuHa abo MIOCKA IpaHb
nerai);

- BHCTaBJICHHS BHUOpaHOi IUIOMMHK abo TpaHi
NEPICHIUKYIIIPHO TIOTJIAYy KOPHUCTyBada 3a
JIOIIOMOT' OO KOMAaHIH "Normal To"
([Mepnenaukysipuo): L ;

- Bubip Ha Bkaaami Sketch (Ecki3) meoOximHOTrO
IHCTpYMEHTY  JAJsl  CTBOpPEHHS  rpadidyHOro
npumituBy (JTiHisI, KOJIO, yTa, TOIIO);

- TIPOCTaBIIIHHS B3a€MO3B’sI3KIB Ta PO3MIPIB 3
METOI) BU3HAYEHHS EJIEMEHTIB €CKi3y BiJTHOCHO
BUX1IHOI TOYKH,

- BUXIJI 3 PEeXUMY pelaryBaHHS €cKizy 3 Horo
30€peKEHHSM.

BupiBHIoBaHHS BiIpi3KiB MEPIICHIUKYISIPHO OJUH J0 OJHOTO
Alignment of segments perpendicular to each other
BupiBHIOBaHHS BiIPi3KiB MMapajieibHO OJWH OJTHOMY

Alignment of segments parallel to each other

CTBOpEHHS OIHAKOBUX 00’ €KTiB (0JHAKOBI JOBKUHH BiIpPi3KiB,
OJTHAKOBI pajiiyCcH KiJ, TOIIIO)

Creating identical objects (equal segment lengths, identical circle

CTBOpEHHS IOTUYHOCTI MIJK 00’ €KTaMu

Creating tangent between objects

CTBOpEHHS OJJHAKOBOI JOBXHHH KiJ1 200 ayT

Creating equal length circles or arcs

CTBOpEHHS OJJHAKOBHX PaJIiyCiB KiT a00 ayr

: Creation of equal radii of circles or arcs

CTBOpEHHS CIBNAIiHHS IIEHTPIB KiT1 a00 ayr

Creation of coincidence of the centers of circles or arcs
dikcyBaHHs 00’ €KTY B IOTOYHIN MO3MUIIIT

Locking the object in the current position

Creating a sketch always follows the same
algorithm:

- selection of the necessary flat object for further
work (plane or flat face of the part);

- setting the selected plane or face perpendicular to
the user's view using the "Normal To" command
(Perpendicular): ;

- selection on the Sketch tab of the necessary tool
for creating a graphic primitive (line, circle, arc,
etc.);

- establishing relationships and dimensions in order
to determine sketch elements relative to the starting
point;

- exit from sketch editing mode and save it.



3aBaaHHs: CTBOPUTH B €CKi31 HKYCHABEICHUN KOHTYP
Task: create the following contour in the sketch
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eraHI’ HaTHngBH‘H/I HKM Ha HeO6X1fHHy Features | Sketch | Sheet Metal | Weldments | PHLPMEAHE ©
IIOMHHY i BUOPABIIIH i3 KOHTEKCTHOrO SIEE 6 @
meHto ikonky "Normal To i \
(He e HIHK VIS HO)' %m (Mo ymonuarnko< <Mo yMonuaHiK
p I y p . [5) History
1 > [ Mpumesar wa @
e ﬂmuu:n
Selection of the plane D w p[s] ||
To create a new sketch, you need e [o—
to select one of the three base planes in i R 3
the design tree. Select any plane, for s e

example the first one in the list, and set it
perpendicular to the screen by right-
clicking on the required plane and
selecting the "Normal To" icon from the
context menu
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2.3. CTBOpEeHHS OCHOBOT

BEPTUKAJIBHOT JIiHIT

I3 BUmamaro4yoro MeH HEOOXI1ITHO
BuOparu Line — > Center Line. [Iporpama
BXOJIUTh B PEIKUM MOOYTOBH JTiHiI.
[TixBeniTh Kypcop Haja 6a30BOI0 TOYKOIO
TakK, Mmoo mporpamMa MpoBea BEPTUKATbHY
NYHKTUPHY JIHIO, sKa M03Haydae 30ir
MOTOYHOT MO3UIIIi Kypcopa i HyJIbOBOi TOUKH
110 BEPTUKAJII.

Creating an axial vertical line

From the drop-down menu, select Line
-> Center Line. The program enters the line
construction mode. Move the cursor over the
base point so that the program draws a
vertical dotted line that marks the
coincidence of the current position of the
cursor and the zero point vertically.

2.4. [Ipyrwuii KK 3po0iTh 3HU3Y 0a30BOi

TOYKH.

CrtBOpeHa BepTHKaJIbHA JiHIs
IPOXOJIUTh Yepe3 MOYATOK KOOPIHHAT.
[Tporpama aBTOMaTHYHO CTBOPHJIA JBa
B3aemo3B'sa3ku: "Vertical” (inis

BepTuKaibHa) 1 "Concident” (iinis criBnanae

3 MOYaTKOM KOOPJIMHAT).
Make a second click on the bottom of
the base point.

The created vertical line passes through

the origin of the coordinates. The program
automatically created two relations:
"Vertical" (the line is vertical) and
"Coincident” (the line coincides with the
initial coordinate).

2.5. CTBOpITh TOPU3OHTAIBHY JIHIIO,

2
25 soLipworks (B

<l O [ETe &
7 et ine
X

Civertial
Clangte

aptions
[]Fer construction
et tengtn
[Jmispaint ine

KOpUCTYHOUHNCH HOHepeI[HiMI/I pCKOMeHI[aI_IiHMI/I.

B pesynbrati oTprMaHo 1Bi

NEepHEeHIUKYIISPHI OCbOBI JIiHIi, TOUKA MEPETUHY

SIKUX CITIBIIAJIA€ 3 ITOYATKOBOIO TOYKOIO 1 SIKi €

JIOTIOMI>KHOIO T€OMETPIi€r0 B MOOY10BI
TE€OMETPUIHOTO KOHTYPY.

Create a horizontal line using the previous

recommendations.

As a result, two perpendicular axis lines

are obtained, the intersection point of which

coincides with the starting point and which is an

auxiliary geometry in the construction of a
geometric contour.
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2.6. CTBOpeHHS Koja

VY BepxXHBOMY JIBOMY KYTKY CTBOPITh
KOJI0O Oyab-sKOTO JiaMeTpa 3 JOBUIBHUMH
KOOpAMHAaTaMM LeHTpa Kosa. Jlig 1boro
HAaTHUCHITh Ha TAaHEN I1HCTPYMEHTIB 1KOHKY
xona “Circle”. ITo 3amoBuyBanHI0 MeHemkep
BJIACTUBOCTEH BHOMpAE criocio mody0BM KoJia
10 KOOpJIMHATAM LIEHTPY 1 pajiycy:

Creating a circle

In the upper left corner, create a circle of
any diameter with arbitrary coordinates of the
center of the circle. To do this, click the
“Circle” icon on the toolbar. By default, the
Properties Manager selects the method of
constructing a circle based on the coordinates
of the center and radius

2.7. Komip KoJia € CUHIM, 11€ 03HAYAE, 110
€CKi3 HEe BHW3HAYCHHH y TMPOCTOPiI BiIHOCHO
06a30Boi TOYkW. To00TO, He 3adiKcoBaHUU
po3Mipamu B IeBHii mo3utii. s Toro, mo6
€CKi3 3poOMTHM BHU3HAYCHHUM, HEOOXiTHO
NPUCBOITH €JIEMEHTaM ecCKi3y HeoOXimHy
KUIBKICTh PO3MIpIB 1 B3a€MO3B'SI3KiB.

Jiist Toro, o0 MpHUCBOITH AiaMeTp
Koy, HeoOXiqHo HaTucHyTH JIKM Ha iKOHKY

Smart
"Smart Dimension"®m™»e"  1ani Ha came KOJo
Ta Ha Micie Ous Kona, e Oyae po3TamioBaHa
pO3MipHa JIiHis 3 pO3MipOM.

The color of the circle is blue, which
means that the sketch is not defined in space
relative to the base point. That is, not fixed by
size in a certain position. In order to make the
sketch defined, it is necessary to assign the
required number of sizes and relationships to
the elements of the sketch.

In order to assign the diameter of the
circle, you need to click the left mouse button
on the "Smart Dimension" icon, then on the
circle itself and on the place near the circle
where the dimension line with the size will be
located.

2.8. IIporpama renepye Bikuo "Modify", B

SAKOMY MPOMHCAHUM MOTOYHHM JllaMeTp KoJa.

3aMiHiTh IM(ppH y BikHI Ha 18 1 HATUCHITH 3e1eHy

ranmouky. Koo 3miamio cBiit miametp Ha 18 mm.

The program generates a "Modify" window

in which the current diameter of the circle is

written. Replace the numbers in the window with
18 and click the green check mark. The circle has

changed its diameter by 18 mm.
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2.9. Jlami TpeGa BU3HAYUTH IIEHTP KOJia
BiTHOCHO 0a30B0i TOYKH. /|15 1IbOr0 HEOOX1IHO
MPOCTABUTH BEPTUKAIBLHUN 1 TOPU3OHTATBLHUN
PO3MIipH 32 METOIMKOIO, SIKa ONTMCAHA BHIIIE.

[Ipu cTBOpEHHI TOPU3OHTAIBHOTO PO3MIpPY,
SIKIIO MIEPEHECTH Kypcop JIiBillle BEPTUKAIBHOT
OCBOBOI JIiHIi, TO aBBTOMaTUYHO CTBOPUTHCS
CUMETPUYHHH BiTHOCHO 0CbOBOI po3Mip 76. B
BikHi " Modify" BuctaBTe HeoOXiaHi udpH.

Next, it is necessary to determine the center
of the circle relative to the base point. To do this,
it is necessary to insert the vertical and horizontal
dimensions according to the method described
above.

When creating a horizontal dimension, if
you move the cursor to the left of the vertical axis
line, a symmetrical relative to the axis dimension
76 will automatically be created. In the "Modify"
window, set the necessary numbers.

2.10. Ecki3 npuitHsIB HACTYIMHHUI BUTIIS.

Koo mae yopHwmii Kouip, a oTke Horo
MIOJIOXKEHHS B IMPOCTOPI BITHOCHO 0a30BOi TOUKH
MOBHICTIO BU3Ha4YeHE. TakoX Mpo MOBHICTIO
BHU3HA4YCHC Bi,[[HOCHO 0a30B01 TOUYKH ITOJIOKEHHS
kouia cBimuuth Hamuc «Fully Defined».

The sketch took the following form.

The circle has a black color, and therefore
its position in space relative to the base point is
completely defined. The inscription "Fully
Defined" also indicates that the position of the
circle is completely defined relative to the base
point.

2.11. JTami cTBOPITH 111€ OJTHE KOJIO pajiycoM
16, eHTp SIKOTO CITIBITAJIAE 3 TIOMIEPETHBO
CTBOpPEHUM KoJIOM. Tak sk mporpama npocTaBisie
3aMKHYTHUM KOJIaM JIUIIE JiaMEeTPH, TO TIPUCBOIMO
kouty miametp 16*2=32 mm. LlenTpu 0060x Kin
CITIBMA/IaI0Th, TOMY TP MOOYI0B1 KOJIa
HEOOX1/THO MiABECTH Kypcop [0 LIEHTpa MepIIoro
KOJIa - TIporpamMa aBTOMaTUIHO 3aIPOIIOHYE
3IIUTTS IIEHTPIB KiJI CTBOPEHHSIM B3a€MO3B'SI3KY
"Concident”. Tak sk meHTp APYroro KoJja
CHIBIAJac 3 BU3HAYCHUM IIEHTPOM TEPIIOro KoJja,
TO OKpIM JlaMeTpa, IHIIUX PO3MipiB MPOCTABIATH
He Tpeda - Apyre KOJIO € BU3HAYCHUM.

Next, create another circle with a radius of
16, the center of which coincides with the
previously created circle. Since the program
assigns only diameters to closed circles, we assign
a diameter of 16*2=32 mm to the circle. The
centers of both circles coincide, therefore, when

= |» @) Pl (Noywonamume <
8l B [Bl<le]
™ Dimension @
e ms o]
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constructing a circle, it is necessary to bring the
cursor to the center of the first circle - the program
will automatically offer to merge the centers of the
circles by creating a "Coincident” relations. Since
the center of the second circle coincides with the
determined center of the first circle, there is no
need to add other dimensions except the diameter
- the second circle is defined.

2.12. CTBODITH 11I€ OJHE KOJIO JiaMeTpoM 26 L
MmM. [le Koo criBnagae 3 BEpTUKATHLHOK OCHOBOIO
niHiero. [Ticist HATUCHEHHS KOMaHIU TTOOYI0BH
KOJIa MiJBEITh Kypcop J0 BEPTHKAIBHOI JIIHI1,
mporpamMa aBTOMaTu4HO HpI/IBISI}Ke OCHTP KOJIa 10
BEPTUKAJIBHOI OCHOBOI JIiHii. B

Create another circle with a diameter of 26
mm. This circle coincides with the vertical axis
line. After pressing the circle construction
command, bring the cursor to the vertical line, the
program will automatically bind the center of the

76

46

circle to the vertical axis line. . Ji!f 7777777777777777777
‘ | |
|
2.13. Jlonaiite BepTHUKAIBHHIA PO3MIp 110 ®32
KoJ1a, 100 3poOuTH oro BusHaueHUM. (po3mip 12 -
MM).
Add a vertical dimension to the circle to Y |T ®
make it defined. (size 12 mm). X;«z = _ ¢

12

2.14. CrBopith KONO miameTrpoM 48 wMwm. ®32
L[eHTp ObOI'0 KOJIa TIOBUHEH CHiBHa,I[aTI/I 3 HCHTPOM - 76 -
KoJ1a JiaMeTpom 26 MM. \

Create a circle with a diameter of 48 mm. The Y | o 4
center of this circle should coincide with the center P - _°

12

of the circle with a diameter of 26 mm. !

46
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2.15. CTBOpeHHS CIPSKEHD TIEBHOTO PaJlyCcy
Jnist cTBOpeHHsI CHpshKeHHS paaiycoM 12 mw,
CTBOPITH KOJIO iameTpoM 12*2=24 mm Hanm 1BoMa
KOJIaMH, SIKi HeoOxigHo cupsart. [am HeoOXimaHO

Bpy4HY 100aBUTH JBa B3aeMo3B's3ku. 'Tangent" ™ e )

(motuuHicTh) KoONA miamMeTpoM 24 MM 10 Koja - B
JIiaMeTpoM 32 MM Ta JIOTHYHICTH KOJa JiaMeTpOM N \V/{ o A
24 mm 110 Kona miamerpom 48 mm. | \‘D}<

Creation of conjugations of a certain radius

To create a 12mm radius conjugation, create
a circle with a diameter of 12*2=24mm above the
two circles to be joined. Next, you need to
manually add two ratios: "Tangent" of a circle
with a diameter of 24 mm to a circle with a
diameter of 32 mm and a tangent of a circle with a
diameter of 24 mm to a circle with a diameter of

48 mm.
2.16. Jna [omaBaHHA BpPYYHY HOBHX Sketch1 of Part2 *
B3a€MO3B'SI3KIB HEOOXIZTHO HATHCHYTH 1KOHKY
"Display/Delete Relations"”, i 3 BHIIAJIAI0Y0rO Disphlﬁ’nelm E_ [E
cricky Bubparu myHkt "Add Relations". Relations | AePa  Instantzl sketen
To manually add new relationships, click the 2
"Display/Delete Relations" icon and select "Add Ls, Display/Delete Relations -
Relations" from the drop-down list. | b Add Relation |

[ Fully Define Sketch

: . . . Eomee |
2.17. B MeHemxepi BIACTUBOCTEH Y BIKHI | I, asneions ®

"Selected Entities" BuGepith mapy o06'ektiB, aki * &
HeoOXigHo 3B'a3atu. Lle kona 3 niamerpamu 24 Mm
(Arc 2) i 32 mm (Arc 5). ¥V crnucky Hmkue "Add
Relations" BuGepith "Tangent”. Kono miamerpom
24 MM CTaHe JOTUYHUM JO0 KOJia liaMeTpoM 32 MM.

In the property manager, in the "Selected
Entities” window, select a pair of objects to be | cuoume \
linked. These are circles with diameters of 24 mm  aapeess -
(Arc 2) and 32 mm (Arc 5). In the list below Add g
Relations, select Tangent. A circle with a diameter
of 24 mm will become tangent to a circle with a
diameter of 32 mm.

46
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2.18. Takuii ke anropuT™M MOBTOPITH IS
napH Kij 3 giamerpamu 24 mm 1 48 Mm.

Repeat the same algorithm for a pair of
circles with diameters of 24 mm and 48 mm.

2.19. J[lomaiite 3 miBoro OOKYy ecCKi3y
BEPTUKAJbHY JiHIIO, TMOYAaTOK SKOI CIBIagae 3
KOJIOM JliaMeTpoM 32 MM.

Add a vertical line on the left side of the
sketch, the beginning of which coincides with a
circle with a diameter of 32 mm.

2.20. Binpi3zaHHs 4aCTHH €CKi3y

Jlani HEoOXI1THO BHIAIMTH 3aiiBl 4YaCTHHH
ki1 st boro tpeba HATUCHYTH Ha iKOHKY "Trim
Entities”, a B MeHemKepi BIACTUBOCTEH BHOpaTH
Bapiant "Power trim".

Hami nHatucHiTs JIKM Ha uucromy modi,
nopyd 3 TIEIO YacTUHOK JiHII, fKy Tpeba
BUJANUTH, 1, He Biamyckatoun JIKM mpoTsrHiTe
Kypcop 4epes JiHilo, sika BiapizaeTbes. [Iporpama
ABTOMATHYHO BUJAJII€ YACTHHY JIHIT /IO IEPETUHY
i1 3 IHIIMMU JTIHISIMH.

Cutting parts of a sketch

Next, you need to remove the extra parts of
the circles. To do this, click on the "Trim Entities"
icon, and select the "Power trim™ option in the
properties manager.

Next, press the left mouse button on a clear
field, next to the part of the line that needs to be
deleted, and without letting go of the left mouse
button, drag the cursor across the line to be cut off.
The program automatically deletes part of the line
before its intersection with other lines.

16
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2.21. Tak sk pgeski YacTUHI Kl Oynu
BUJIAJICHI pazom 3 po3mipaMu abo
B3a€MO3B'I3KaMH, €CKI3 MOXeE CcTaTu
HEJIOBU3HAUYCHUM (CHHIN KOJIp YacTHHH €CKi3y).
Homaiite, skmo Tpeda, HEOOXiaHI po3Mipu abo
B3a€EMO3B’S3KH IS BIJHOBJICHHS BH3HAYCHOCTI
€CKi3y.

Since some parts of the circles have been
removed along with dimensions or relationships,
the sketch may become underdefined (blue color of
part of the sketch). Add, if necessary, the necessary
dimensions or relationships to restore the definition
to the sketch.

2.22. JI3epkasibHe
['FH] Mirror Entities

B1JI00paKEeHHS

Yactuna nerani €
CUMETPUYHOIO BiJHOCHO BEPTHUKAJIBHOI OCHOBOI
niHii. Jlyis Toro, mo6 BioOpa3uTH MEBHI €IIEMEHTH
€CKi3y, HaTHCHITH ikoHKy "Mirror Entities”. B
MeHeKepi BiactuBocTed y BikHi “Entities to
MIrror'BudepiTh CIEMEHTH €CKidy, fAKi Tpeda
BiJI3epKanuTH, a B moui "Mirror about” - BuGepith
BEPTUKAJIbHY OCHOBY JiHi0. MailOyTHIH KOHTYp
Oy BUCBITJIIOBATHCH KOBTUM KOJIbOPOM.

Mirroring. Part of the part is symmetrical
about the vertical axis line. To mirror certain
elements of the sketch, click the "Mirror Entities"
icon. In the property manager in the "Entities to
mirror" window select the elements of the sketch to
be mirrored, and in the "Mirror about" field - select
the vertical axis line. The future contour will be
highlighted in yellow.

2.23. Hactynuuii kpok - moOyznoBa
[EHTPAIFHOTO KOJa JiamMeTpoM 42 MM, WEHTp
SIKOTO CITIBITa/1a€ 3 0230BOIO TOYKOIO.

The next step is to construct a central circle
with a diameter of 42 mm, the center of which
coincides with the base point.

17
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2.24. Jlamni - koo niametpom 45*2=90 mm.
Next - a circle with a diameter of 45*2=90

mm.

2.25. Jlani - moOyaoBa JONOMIKHOTO KOJIa,
1o pafiycy sIKOro OyAayTh LIGHTPH AYT pajaiycaMu
21112 mm.

Next - the construction of an auxiliary circle,
the radius of which will be the centers of arcs with
radii of 21 and 12 mm.

o>
f’“’““ @ 032 /<®/
. - o =76 -
2.26. JIns Toro, o0 JOMOMIKHE KOJIO CTajI0 Sk e = i
HITPUX-TTYHKTUPHUM, HEOOX1IHO BUIUTUTH '

KypCOpOM 11€ KOJIO 1 IOCTaBUTH TaJIOYKy HAIpOTU
nyHkTy "For construction™.

In order for the auxiliary circle to become
dash-dotted, it is necessary to select this circle with
the cursor and put a checkmark opposite the "For
construction" item.

18



2.27. lloOyayiWiTe nBa Koia JiaMETPOM
12*2=24 wmM, npu4oMy UEHTp KoJia TOBHUHEH
CIiBIAIaTH 3 IOTIOMI>KHUM KOJIOM 1
TOPU30HTAILHOIO OChOBOIO JiiHI€HO (Touku 1), a
NNEPUMETP KOJIa IIOBUHCH 6YTI/I JOTUYHHUM JO0 KOJIa
paniycom 42 mm (Touku 2).

Construct two circles with a diameter of
12*2=24 mm, and the center of the circle should
coincide with the auxiliary circle and the horizontal
axis line (points 1), and the perimeter of the circle
should be tangent to the circle with a radius of 42
mm (points 2).

2.28. 3a gomoMorow kKomaHmu - Trim
Entities " BigpixxTe 3aliBi ()parMeHTH €CKi3y.

[Ticns BimmpairoBaHHST KOMaHIU 3'SSBUBCS
Haruc: "Over Defined" — nepeBu3HaueHmii eckis.
KoH(utikTH BUHHKaIOTh, KO JIEKiIbKa PO3MIpiB
a00 B3a€MO3B'SI3KiB AyOIIOIOTH O/IHE OAHOTO. Tomy
TpeOa BUIAJTUTH 3aliB1 B3aEMO3B'SI3KH a00 PO3MIpH,
SIK1 TI1ICBIY€HI )KOBTHM 200 YEPBOHUM KOJIEOPOM.

Use the " Trim Entities " command to cut
off the excess pieces of the sketch.

After working out the command, an
inscription appeared: "Over Defined” - an
overdefined sketch. Conflicts arise when several
dimensions or relations overlap. Therefore, it needs
to remove unnecessary relationships or dimensions
that are highlighted in yellow or red.

2.29. B HaBEJICHOMY  BHIAJIKYy -
TyOIIOI0YMMU po3MipamHu, siki TpeOa BUIAIUTH, €
nmiametp 42 mm. Ilicna #ioro BuaaleHHs, €cKi3
3HOBY TIOBHICTIO BHM3HAa4eHUH, TOOTO Mae
HEOOXI/IHY 1 TOCTATHIO KIJBKICTh B3aEMO3B’SI3KIB 1
pO3MipiB.

In this case, the duplicate dimensions that
need to be removed are the diameter of 42 mm.
After its removal, the sketch is again fully defined,
that is, it has the necessary and sufficient number
of relations and dimensions.

2\ Over Defined
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2.30. IloOyayiiTe HWIKHE KOJIO, TPOCTABTE
HOro po3MipH ISl IOBHOTO BU3HAYCHHS. A m

Construct the lower circle, and create its
dimensions for complete definition.

73

60

2.31. JloenmiTh i jmopmaiite mpsMi IiHi 10
00y/I0BaHOTO KOJIa. A

Draw and add straight lines to the constructed
circle.

73

& /v@-n/v:[@“ TR e L
remon 1~ " B L clin, SN ot s S newstecnpatem - OHEEAS
2.32. [To6ynoBa 3a0KpyTJIEHHS g R P

Jnst 320KPYTJICHHS KyTiB BHKOPHCTOBYEThCS g
komannaa "Fillet". V ot sxoi mig HazBoro "Entities |7 s e
to Fillet" ycranoBits pajiyc 3aokpyrienns - 10 mm
Ta BWAUITH TOYKYy, abo MBIl TpsiMi, gKi Tpeba -
3a0KPYIJIUTH y TOULI 1X 3’ €THAHHS.

Construction of rounding S 2

The "Fillet" command is used to round the
corners. In the field called "Entities to Fillet", set
the rounding radius to 10 mm and select a point or
two lines that need to be rounded at the point of
their connection.

20



2.33. BigpixkTe 3aiiBy 4acTUHY TIPSIMOT.

[TobynoBa CTIPSDKEHHS BiJIOYBa€ThHCS
aHaJIOTIYHO BUILIEOTTUCAHOMY AITOPUTMY .
Crouatky OyayeTbCs KOJO TEBHOTO JiaMeTpy
15*2=30 mm.

Jlami momapHO BUAUIAIOTBCS O0'€KTH, SKi
Tpeda CIIPATTH 1 BUOUPAETHCS TOTUYHE CIIPSKCHHS
"Tangent". Cnouatky komo miamerpom 30 MM i
FOpPU3OHTAJIbHA JIiHIA, a TOTIM JiBa KoOJa
(miamerpom 30 MM 3 giameTpom 60 mMm).

Cut off the excess part of the straight line.

The construction of the conjugation is similar
to the algorithm described above. First, a circle
with a certain diameter of 15*2=30 mm is built.

Next, the objects to be conjugated are
selected in pairs and the tangent conjugation
"Tangent" is selected. First a circle with a diameter
of 30 mm and a horizontal line, and then two circles
(with a diameter of 30 mm and a diameter of 60
mm).

2.34. Bunaiite 3aifBl YaCTUHU €CKI3y.
Delete the unnecessary parts of the sketch.

2.35. BeprukanpHa JiHIS 1 3a0KpYTJIEHHS
MICTsl TIOTIEPEHIX MOOY/I0B € HEJOBU3HAUYCHUMH.
Buninite  BepTUKanpHy JiHIIO 1 JgojalTe
B3a€EMO3B 130K BepTHKabHOCTI «Vertical”.

The vertical line and rounding after previous
constructions are underdefined. Select the vertical
line and add the relations of verticality - "Vertical".

21

@30

Horizontal
Vertical
m

Options
[JFor constructios
[ infinite length

Parameters A

S E—
) ET—

~
%)
Py
")

Additional Parameters 0

=



2.36. Inme  crOpsoKeHHS ~— TPOBENITh
AHAJIOTIYHO BUIIICHABEIEHOTO CIIOCO0Y.

Perform another conjugation similarly to the
above method.

2.37. TloOynyiite xomo miametpom 40 mwm,
HCHTP AKOI'O CHiBHaHaE 3 LHCHTPOM KoJia
niametpom 60 M.

Construct a circle with a diameter of 40 mm,
the center of which coincides with the center of a
circle with a diameter of 60 mm

2.38. Ille oHE KOJI0 aHAJIOTIYHUM CITOCOOOM
JIiaMeTpoM 52 M.

Another circle in a similar way with a
diameter of 52 mm.

22




2.39. ITloOynayliTe nBI BepTHKAaJbHI JIiHII 3
BIJICTAaHHIO Mik HUMH - 10 MM., a 10 IeHTpa Kii - 5
MM.

Build two vertical lines with a distance
between them - 10 mm., and to the center of the
circles - 5 mm.

2.40. Bingpixxre 3aiiBi YaCTHHH JIHIH.
Cut off the extra parts of the lines.

2.41. TloOynoBa KpyroBoro MacuBy
Jnsa toro, mo0O mnoOyayBaTu KpyroBuil
MacuB, HeoOximHo HatucHyTH ikoHKy “Circular

VYV Bepxubomy mnodi po3auty “Parameters
JIKM 3poOuTH akTUBHMM BIKHO Ta BHOpaTH B
SKOCTI IIEHTpa KpPYroBOIO MAacCHBY CYMIIIIEHI
HeHTpU Tpbox Kinm. [Jlami, B mom KiIBKOCTI
€JIEMEHTIB BBECTH 4YHCIO 5 (OOUH BUXIAHUI
€JIEMEHT MacHUBY i1 4 HOBHX, sIKi OyAyTh CTBOpEHI).
B mom “Entities to Pattern” BuOepith nBi
BEPTUKAJIbHI JiHII.

Construction of a circular array

In order to build a circular array, you need to
click the "Circular Sketch Pattern™ icon.

In the upper field of the "Parameters" section,
LMB to make the window active and select the
combined centers of three circles as the center of
the circular array. Next, in the number of elements
field, enter the number 5 (one original element of
the array and 4 new ones that will be created). In
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the "Entities to Pattern” box, select two vertical
lines.

2.42. BupaniTh 3aiiBi YacTHHU €CKi3y 3a
JIOIIOMOror0  komauau "Trim" B mo3HaYeHUX
MICISIX.

Remove excess parts of the sketch using the
"Trim" command in the marked places.

2.43. TloOynyiiTe KOO SK TIIOKa3aHO Ha
PHUCYHKY, Ji€ MOro LIEHTp CHIBHAJa€ 3 MePEeTHHOM
TOPU3OHTAILHOI TPsAMOI 3 KPaWHBOKO JTIBOIO
TOYKORO ,[[OHOMi)KHOl"O KOJ1a, a IICPUMCETP
JOTUYHUHN 10 BEpTHKaIBHOI mpsimoi. Po3mip s
ObOI'0 KOJIa IHPOCTABJIATH HE Tpe6a, TaK K BIH
HOBHiCTIO BHU3HAUEHUU ABOMa B3a€MO3B’ I3KaMHU.:
301l Ta JOTUYHICTb.

Construct a circle as shown in the figure,
where its center coincides with the intersection of
the horizontal line with the leftmost point of the
auxiliary circle, and the perimeter is tangent to the
vertical line. There is no need to set the size for this
circle, as it is completely determined by two
relations: coincidence and tangent.

2.44. CrBopith Koo miamerpoM 50 MM,
LOCHTP AKOTO cniBnaz[ae 3 BEPTUKAJIBHOIO
JIOTIOMDKHOIO JIHIEI0, a TEPUMETP JOTUYHHUHN [0
MOoINnepeaAHbO CTBOPCHOTO KOJIA.

Create a circle with a diameter of 50 mm, the
center of which coincides with the vertical
reference line, and the perimeter is tangent to the
previously created circle.
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2.45. BupmaniTe 3aliBi 4aCTHHU €JIEMEHTIB
€CKi3y B MICIISIX, SIKi BiIMI4€H] Ha PUCYHKY.

Delete the excess parts of the sketch elements
in the places that are marked in the figure.

2.46. 3po0iTh I3epKaibHE BiJOOpaKEHHS
ABOX AYT SK IIOKA3aHO Ha PUCYHKY 3a JOIIOMOT OO
komanau «Mirror”.

Make a mirror image of the two arcs as
shown in the picture using the "Mirror" command.

]
q. ,L‘a'
-

247. Ecki3 TOBHICTIO TO0yIOBaHUH.
Jonaiite HeoOXi1HI po3MipH 200 B3aEMO3B’SI3KU Y
Bnnamcy HECIAOBHU3HAYCHOT'O CCKi3y.

The sketch is completely built. Add sufficient
dimensions or relations in the case of an undefined
sketch.
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2.48. 11{06 BWiTH 3 PEXUMY pelaryBaHHSI M

€CKi3y, HATHCHITh y NpPaBOMY BEPXHbOMY KYTi |
Ce

1KOHKY 31 CTPUJIKOO:
To exit the sketch editing mode, click the
arrow icon in the upper right corner

) . . o= Material <not specified
2.49. 11106 BimpemaryBaTH 3aKpUTHH €CKi3, | 2 o oot

HATUCHITH B JIEPEBI KOHCTpYroBaHH: Ha ecki3 [IKM
i BUOEpITh i3 KOHTEKCTHOTO MeHI0 ikoHky "Edit
Sketch™.

To edit a closed sketch, right-click the sketch
in the design tree and select Edit Sketch from the
context menu.

Bineo mo6ynoBu eckisy: https://www.youtube.com/watch?v=G6fpXEe3Hdg
Video of sketch construction: https://www.youtube.com/watch?v=G6fpXEe3Hdg
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3. CTBOPEHHS MPOCTOI 3D IETAJII

swept B - B (5 Swept Cut L | Rib (=g Wi °r
‘ﬁ’ wept Boss/Base @ Ee’,; HE wep F[:Et l.m:‘ @]] i [GB rap » L:] ) h-{:|
ole 1 Inear - erence Urves
Btruded Revolved JL Lofted Boss/Base Extruded .2 Revalved [[]I Lofted Cut Pattern ) Draft (L intersect om0 Instant3D
Boss/Bae Boss/Base ut Cut

-

@ Boundary Boss/Base

@ Boundary Cut

- - - -

(1) shen  [B<] mirror

Features

Heo0Oxigui komanaun Required commands:

1 2

1 — Extruded Boss/Base — BujaBiieHa i3 3aMKHYTOI'O €CKi3y OOOHIIKa;
2 — Extruded Cut — Bupizanuii 3aMKHYTHM €CKi30M OTBI.

Etanu ctBopenns. Jlerans po30MBarOTh HA
eTary moOy10BH 1 TOCIIIIOBHO, ITOETAITHO OYIYIOTh
3arajibHy reOMeTpito. ANTropuT™M MoOyI0BH MOXE
OyTH pi3HHUM.

Hanpuknan, noOynoBy HaBeneHOi aeTaii
(puc. 3.1) MOXXHA YMOBHO PO3IIATH HAa YOTHPH
MOCHIIOBHI eTanu: moOy10Ba €cKi3y 1 BU3HAUYCHHS
0a3zoBoi  OoOWMIIKM, €CKi3y 1 BHU3HAYCHHS
ITIHAPUIHOT OOOMINKH, €cKi3y 1 BU3HAYCHHS
BUpPI3y KBaJpaTHOTO Iepepidy Ta ecKizy 1
BU3HAYEHHS MPOPIi3i 1 HIIIHAPUIHOTO OTBOPY:

A 2.3 Cmeoperua eckisy suply keadpamHozo nepeplsy
Action 2.3 Creating a sketch of a cutout with & square section

[in 2.4 Cmesopenns eckisy 080X supisie
Action 2.4 Creating & sketch of two cutouts

Ac

Stages of creation. The part is divided into
stages of construction and the overall geometry is
built sequentially, step by step. The construction
algorithm can be different.

For example, the construction of the given
part (Fig. 3.1.) can be conventionally divided into
four consecutive stages: construction of a sketch
and the basic boss on the features, sketch and a
cylindrical boss on the features, sketch and a cut of
a sguare section on the features, and, finally, sketch
of a slot and a cylindrical hole:

Ain 2.3 CimeopeHHA eupi3y kKeadpamHoeo nepepizy

tiorr 2.3 Creating a cutout with a square sectior

Hin 2.4 Cm

Action 2.4 Creating fwo cufouts

6OpeHHR 060X GUPIIE

Aia 2.1 Cmeopenkn eckiy Sobuwiy
Action 2.1 Creating a sketch of 8 Boss/Bas:

Puc. 3.1. IIpocta

Ain 2.1 CmeopexHsa 6obu K
Action 2.1 Creafing a Boss/Bas:

i 2.2 Cmeoperns yuninopuyHol Gobuitky
ction 2.2 Creating a cylindrical Boss/Base

TPUBHUMIpHA J€Talb

Fig. 3.1. A simple three-dimensional detail

3aB/aHHA - TOOYyBaTU HACTYIIHY JI€Talb:
The task is to build the following detail:

9 @30
HOCKH 3 P HOCKDIFS
R T
79
R
H
~ ‘ 80
&
K
0 { &
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AnTropuT™M oOYyI0BH
Creation algorithm

Ilepuinii eTan
First stage

3.1. HeoOxigHo cTBOpUTH €cKki3 0a3u
nerani. Bubepite mmommnay “3ropu”. Ecki3
CTBOPIOETBCS  MOENHAHHAM TakUX rpadigHux
npumiTuBiB sk "Komo" 1 "IIpamokyTHHK"

It is necessary to create a sketch of the base
of the part. Select the "Top" plane. The sketch is
created by combining such graphic primitives as
"Circle" and "Rectangle”

3.2. Maui, 3a momoMororx komanau "Trim"
HeoOXI1/THO BiApi3aTH 3aiiBi JIiHii, 00 €CKi3 HEe MaB
pO3ralTy’KeHb 1 3QJIUIITHBCS 3aMKHYTHM.
Crnigkyiite 3a THM, 100 ecKki3 OyB MOBHICTIO

BU3HAUCHUM  (JTiHIi YOpPHOro KOJbOpY). 3a
HEOOX1THOCTI, JoanTe po3Mipu abo
B3a€MO3B A3KH.

Next, with the help of the "Trim" command,
it is necessary to cut off the excess lines so that the
sketch does not have branches and remains closed.

Make sure the sketch is fully defined (black
lines). If necessary, add dimensions or relations.

3.3. CtBopeHHA ¢acku 3a JOINOMOIOIO
komanau "Chamfer".

Creating a chamfer using the "Chamfer"
command.

29

100

80

& Trim @

g Partl (Mo

= > @ e Moymonusmo <.

100

LU




3.4. TotoBuii ecki3 CIiJi IEPETBOPUTH Ha
TPUBUMIPHY MOJEIb 3a JIOTIIOMOT 010
BUJAaBJIFOBAHHA 3 BUKOPUCTAHHAM KOMaHIN
"Extruded Boss/Base" na Bxaazii "Features”:

Ecxki3 Bunasmtoersca Ha 35 MM.

The finished sketch should be converted
into a 3D model by extruding using the "Extruded
Boss/Base" command on the "Features™ tab.

The sketch is extruded by 35 mm.

Apyruii etan
Second stage

3.5. Jlami, Ha BepxHili rpani 6a3m gerani
HaMaJoiTe Koo aiamerpom 80 M.

Next, draw a circle with a diameter of 80
mm on the upper face of the base of the part.

3.6. Buaasite HaMaabp0BaHe KoJIo HAa 15 MM.
3a gornoMororw koManau "Extruded Boss/Base" na
BKiami "Features”.

Extrude the drawn circle by 15 mm., using
the "Extruded Boss/Base" command on the
"Features" tab.

Tperiii eran
Third stage

3.7. Tenep HEOOXiTHO 3pOOUTH BUTATHYTHIA
BUPI3 KBAAPATHOTO MEpepi3y.

Jlns ipoTO HaMalOWTE Ha BEPXHIM TpaHi
KBaJpaT 3 0a30BOI0 TOYKOIO HA MEPEeTHHi ioro
JiaroHaiei 31 cropoHamu 1mo 50 M.

Now it is necessary to make an elongated
cut out of a square section.

To do this, draw a square on the upper face
with a base point at the intersection of its diagonals
with sides of 50 mm.

)

i E— -
| DooR——
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3.8. 3a gomomororw xkomanmu " Extruded

Extruded
Cut" " ma Bknaaui "Features" BuaaBiTh ecki3

BCEpENUHY JIeTali Ha TIMOuHY 15 Mm.

Using the "Extruded Cut" command on the
"Features" tab, extrude the sketch inside the part to
a depth of 15 mm.

YerBepTHii eran
Fourth stage

3.9. Tak gk ecki3d®m [OBOX OCTaHHIX
€JIEMEHTIB JIeTalli 3HAXOAATHCS Ha OAHIN IpaHi, TO
iX MOJKHa HaMaJlFOBaTH Pa3oM 1 BHUPI3aTH OJIHIEIO
KOMAaHJIOI0 BiJIpa3y JBa OTBOPH.

HamamroliTe ecki3u $K IIOKa3aHO Ha
PHUCYHKY.

Since the sketches of the last two elements
of the part are on the same face, they can be drawn
together and cut two holes at once with one
command.

Draw the sketches as shown in the picture.

3.10. 3a gomomoror komaumu " Extruded
Cut " wma srimagm "Features” BumaBiTh ecki3
BCepeAMHY jeTaii. Tak K BUPi3 MPOXOAUTH Yepe3
BCIO ICTaJIb, TO B HAJIAMITYBAHHAX HapaMeTpiB
BUpI3y MoxkHa BHOpatu myHkT “Through All" i
BUPI3 aBTOMATUYHO MPOiiJIe yepes3 BCIO IeTallb.

Using the "Extruded Cut" command on the
"Features™ tab, extrude the sketch inside the part.
Since the cutout goes through the entire part, you
can select the "Through All" item in the settings of
the cutout parameters and the cutout will
automatically pass through the entire part.

<| el <|

B

PesysnbraT reomerpudanoro mojentoBanns: The result of the geometric modeling:

Bizeo mo6ynoBu npocroi getaini: Video instructions for task:

https://www.youtube.com/watch?v=kPVttgZCyio&t=85s
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4. CTBOPEHHs MOJAEJII AETAJII METOJOM OBEPTAHHSA KOHTYPY HABKOJIO BICI
4. CREATING A PART MODEL BY ROTATING THE CONTOUR AROUND AN AXIS

&) @ /PP swept Boss/Base @ D o [ swept cut ® B A Rib g Wrap °m o o

Hole Fillet Linear - Reference Curves
Extruded Revolved [l Lofted Boss/Base Extruded > Revalved [[f] Lofted Cut Pattern (1) Draft (A4 intersect o EIC Instant3D
Boss/Base Bos: 'Base Cut Cut

“] Boundary Boss/Base o @ Boundary Cut o o Ll!] Shell |:i|{| Mirrar o o

Features '] 2

HeoOxigui komanau: Required commands:
1 — Revolved Boss/Base — o6epHeHa i3 3aMKHYTOT0 €CKi3y OOOHIIKa;
2 — Extruded Cut — Bupizanuii 3aMKHYTHM €CKi30M OTBI.

Croci6 ctBOpeHHst Tim obepranus anamoriunmii  The method of creating bodies of rotation is similar
nornepeaHpoMy (BUTATYBaHHS IUIOCKOro KOHTYpy B t0 the previous one (extruding a flat contour in the
TpETiii BUMIp), ajie B [bOMY BHUINaAKy BuTsryBanHs third dimension), but in this case the extrusion
BiOyBa€eThCSA HABKOJIO BUOpaHOi oci o0epranns, a takes place around the selected axis of rotation, and
BEJIMYMHA  BUJAABJIIOBaHHS  BHMIpoeThcss B the amount of extrusion is measured in degrees.
rpaaycax.

CTBOpEHHS BTYJIKH METOAOM 00ePTAHHA 3AMKHYTOI'0 KOHTYPY HaBK0J10 OCi
Creating a sleeve by rotating a closed sketch outline around an axis

Anroputm mo6yaosu Creation algorithm

4.1. CTBODITH KOHTYP,
AK  IIOKa3aHO  Ha
PUCYHKY.  3BEpHITh

. Bipuo Correctly Hesipno! Incorrectly!
yBary Ha T€, SKUH .
came BapiaHT ¢ [ ].
CTBOPEHHSI KOHTYPY € g - 7 ‘* ¥
IMpaBHUJIbHUM. ; 2 i
Create an closed
sketch  outline as ’ N
shown in the figure. o2 : B

Pay attention to which
option for creating a
contour is correct.
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4.2. CrtBopiTb HEOOXiNHI  pO3MIpH  Ta 2
B3a€MO3B'SI3KM Ha KOHTYpi, 3poOuBIIM ioro A [ = o
MOBHICTIO BUSHAYCHHM.

3aiiBUX po3MIpiB 1 THX, AKi HE BKa3aHi Ha
KpEeCJIEHHs, TPOCTABJISITH HE MOTPIOHO. .
Create the necessary dimensions and relations
on the path, making it fully defined. tm
There is no need to add additional dimensions  #
and those not specified in the drawing.

12

4.3. 3a pgomomoror komaHau ' Revolved
Boss/Base" Ha Bkmaami "Features" oOepHiTh
KOHTYp HaBKOJIO OCi, SIKy Tpeba BuOpatu y
BikHO "AXIS to Revolution™.

Using the "Revolved Boss/Base” command on
the "Features" tab, wrap the contour around the
axis to be selected in the "Axis to Revolution”
window.

PesynbraT reomeTpuuHOro MojaearoBanHs BTysnkd. 1he result of the geometric modeling of the sleeve.
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CtBopenns moaeii naaesusa. Creating a Shaft Model.

i T e
2gacku o
il S
-l - - - S - - i
5 46 F
T % >

Anroputm nmooymosu Creation algorithm

4.4, CTBOPITh 3aMKHYTHH KOHTYD 32

po3mipamu. CTBOpITH Ha KOHTYpi
dacku.
Create a closed contour by

dimensions. Create chamfers on the
contour

45. 3a 10moOMOro KOMAaHIA
Boss/Base" na Bkmammi “Features"

KOHTYp HaBKOJO oOci, siky Tpeba BHOpatu y

BikHO "AXIis to Revolution".

Using the "Revolved Boss/Base” command on

Revolved

G BB & &

™ Sketch Chamfer @
v X

Chamfer Parameters
O Angle-distance
(®) Distance-distance

Equal distance

o | 1.00mm

. 12

Undo

(SR A
& Revolve
v X

Axis of Revolution

00epHITh

the "Features" tab, revolve the contour around

the axis to be selected in the

Revolution" window.

4.6. Ha nommuHi, sika MpOXOAUTh Yepe3 LEHTP
obepTaHHs JieTaal CTBOPITH JIBa KoJia 1
BU3HAUTE 1X MOJIOXKEHHS PO3MipaMu Ta
B3aemo3B's3kamu “Vertical” s neHTpiB Kin

Ta IIOYaTKOBOI TOYKHU.

On the plane that passes through the center of
rotation of the part, create two circles and
define their position with dimensions and
relations “Vertical” for the centers of the

circles and the starting point.

"Axis to
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4.7. Komannoro "Extruded Cut" i3

nanamryBanasmu " Throw All - Both™

CTBOPITH JIBa OTBOPH B JIETAI.
By the command "Extruded Cut" and with the

settings "Throw All - Both" create two holes in
the part.

w45

2packi

3aBaaHHs 115 caMocTiiiHoi podorn. Tasks
3agnanns 1. Task 1.

5

2omb

===}

\

Y

2

(

o7

Po3mipu
Dimensions
Ne D1 D2 | D3 | D4 | D5
ggjﬁgg 56 46 | 12|53
1 61 47 15 ( 7 |35
2 66 48 17 1 9 4
3 71 49 20 | 11 [ 4,5
4 76 50 | 22 [ 13| 5
5 81 51 | 25 [ 15 (5,5
6 86 52 27 | 17| 6
7 91 53 | 30 [ 19 (6,5
8 96 54 32 21| 7
9 101 55 | 35 [ 23|75
10 106 56 | 37 [ 25| 8
11 111 57 40 | 27 | 85
12 116 58 42 (29| 9
13 121 59 | 45 [ 3195
14 126 60 | 47 [ 33| 10
15 131 61 50 | 35 | 11
16 136 62 52 | 37 | 11
17 141 63 | 55 [ 39 | 12
18 146 64 57 | 41 | 12
19 151 65 60 | 43 | 13
20 156 66 62 | 45 | 13
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3aBnanna 2. Task 2.

B o7
- o2
A
[
SN
Y
¥
N 3
Po3mipn
Dimensions
Ne D1 D2 | D3 | D4 | D5 | D6
3pasox 20 16| 5 32212
Sample
1 21 165 6 |[335]| 24 |11
2 22 17 7 35 | 25 | 8
3 23 175| 8 365 26 | 10
4 24 18 9 38 | 27 | 17
5 25 185( 10 [395| 28 | 13
6 26 19 | 11 | 41 | 29 | 15
7 27 195| 12 | 425 30 | 14
8 28 20 | 13 | 44 | 31 | 13
9 29 205 14 (455 32 | 17
10 30 21 | 15 | 47 | 33 | 19
11 31 215| 16 [485]| 34 | 10
12 32 22 17 50 35 | 17
13 33 225 18 (515 36 | 20
14 34 23 | 19 [ 53 | 37 | 21
15 35 235 20 (545 38 | 25
16 36 24 | 21 [ 56 | 39 | 23
17 37 2451 22 [575]| 40 | 22
18 38 25 | 23 [ 59 | 41 |21
19 39 255 24 (605 42 | 20
20 40 26 | 25 [ 62 | 43 | 20
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3asnannsa 3. Task 3.

AN
ZA S
y /f
SIS SR \
! )
I
<
§ 02
03
- i
Po3mipn
Dimensions
Ne D1 D2 D3 D4 D5 D6
gapﬁsl‘; 130 115 4 28 14 10
1 132 116,5 4,2 31 15,5 11,2
2 134 118 4,4 34 17 12,4
3 136 119,5 4,6 37 18,5 13,6
4 138 121 4,8 40 20 14,8
5 140 1225 5 43 215 16
6 142 124 5,2 46 23 17,2
7 144 125,5 5,4 49 24,5 18,4
8 146 127 5,6 52 26 19,6
9 148 128,5 58 55 27,5 20,8
10 150 130 6 58 29 22
11 152 131,5 6,2 61 30,5 23,2
12 154 133 6,4 64 32 24.4
13 156 1345 6,6 67 33,5 25,6
14 158 136 6,8 70 35 26,8
15 160 137,5 7 73 36,5 28
16 162 139 7,2 76 38 29,2
17 164 140,5 1,4 79 39,5 30,4
18 166 142 7,6 82 41 31,6
19 168 1435 7,8 85 42,5 32,8
20 170 145 8 88 44 34

Bingeoinctpyxkiiist mo 3aBaannio 1: Video instructions for task 1:

https://www.youtube.com/watch?v=0z6 QQGKINZ0

Bingeoinctpykiiist mo 3aBmannio 2: Video instructions for task 2:

https://www.youtube.com/watch?v=GljviOGOLro

Bineoinctpykiis o 3aaanuto 3: Video instructions for task 3:

https://www.youtube.com/watch?v=XtmCkpkDjbU
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5. PO3POBKA TPUBUMIPHOI MOJIEJI CKJAJTHOI JETAJII
5. CREATING A THREE-DIMENSIONAL MODEL OF A COMPLEX PART

ﬁﬂ Q{:F’ Swept Boss/Base []Eq] G‘é tfm u-ﬂ?. Swept Cut [9 EE @]] Rib [@ Wrap BHJ (_}F

. Hole - Fillet Linear = Reference Curves
Extruded  Revolv.d {L Lofted Boss/Base Extruded Wizard Revolved @ Lofted Cut Pattern [_i?] Draft E'}D Intersect Geometry
Boss/Base Boss/Base Cut Cut

h? Boundary Boss/Base > @?'1 Boundary Cut - - |\‘!§| Shell H{l Mirror - .

Features | Sketch —1— 2 ‘ 3

HeoOxinni komanau: Required commands:

1 — Extruded Boss/Base — BuaBiieHa i3 3aMKHYTOT'O €CKi3y OOOHINKa;

2 — Revolved Boss/Base — 600wuiiika, sika yTBOPSHHSI 00€pTaHHSIM KOHTYPY HaBKOJIO OCi;

3 — Fillet — ctBopenns 3aokpyrienns (Chamfer — ctBopenHs hacku mpu PO3KPUTTI CITUCKY).

3aBmaHHs: CTBOPUTH TPUBHMIPHY Mozeib aetaini Task: create a three-dimensional model of the part
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Anroputm nooynosu Creation algorithm

15

55
5 445"
S 2 o) &
SN A
SRS N = =

[ T

5.1. BubGepite miomuny “Right”. CtBopith
KOHTYp BEpXHbOi 4acTuHU JeTtam. He
3a0yBaiiTe TpPUB'A3aTH OCBOBY JIHIIO JO
MOYaTKy KOOPJWHAT, a JIIBY YaCTUHY KOHTYPY
9aCTKOBO 3adikcyBaTH B32€MO3B’I3KOM
“Vertical”. (Bubepits, Hatucuysim CTRL, Ha
€CKi3l BHXI/IHYy TOUKY, Ta BEPXHIO a00 HIKHIO
TOYKY Ha BEpPTUKaIbHIM mpsamii 1 B
KOHTEKCTHOMY MEHIO BHOEpITh B3a€MO3B’SI30K
“Vertical”.)

Select the "Right" plane. Create an outline of the
upper part of the part. Do not forget to tie the
axis line to the origin of the coordinates, and
partially fix the left part of the contour with the
“Vertical” connection. (Ctrl-select the starting
point on the sketch and the top or bottom point
on the vertical line and select the “Vertical”
relation from the context menu.)

5.2. Bingpenaryiite KOHTYp MpPOCTaBIICHHIM

HEOOXI1JTHUX pO3MIpIB.

3BepHITH yBary - JiaMeTpu MalOyTHIX 115
KOHOCHTPUYIHHUX IOBCPXOHb HpOCTaBJ'IeHi
BIJTHOCHO OCbOBOT JIIHII. .
3rirzno T'OCT 19257-73 nns  HapizaHHA | = LI
BHYTpimHKOi pizsbu M90 3 HopMaTbHUM ulk
KpokoM 1,5 HeEoOXiTHO CTBOPUTH OTBIp
niameTpom 88,43 M. g 1827
Edit the outline by placing the required g e T -9
dimensions. g 2
Pay attention - the diameters of the future
concentric surfaces are placed relative to the )
axis line. oy
According to GOST 19257-73, a hole with a

diameter of 88.43 mm must be created to cut an

MO0 internal thread with a normal pitch of 1.5.
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5.3. CrBopenns dacku 1x45° komaHz0r0
“Chamfer”.

Creation of a chamfer 1x45° by the “Chamfer”
command.

5.4. CTBOpEHHSI 320KPYTJICHb KYTiB IPOTOYKH
paniycom 1,5 mm komanmoro “Fillet”.

Creation of fillet corners with a radius of 1.5
mm using the “Fillet” command.

5.5. BubepiTh Ha Briamami "Features"
xomanty "Revolved Boss/Base". Skio BikHO
"Axis of Revolution™ mycre, 3po6iTh #oro
AKTUBHUM 1 BBEJIITh B HHOT'O OCHOBY JIIHIIO,
HaBKOJIO SIKO1 Tpe6a IIOBCPHYTHU KOHTYD.
Select the Revolved Boss/Base command
from the Features tab. If the "Axis of
Revolution™ window is empty, make it active
and enter the axis line around which the
contour should be rotated.

5.6. Ha mutomumui "Top" namamoiite KOHTYD,
SK TIOKa3aHO HA PUCYHKY. 3BEpHITh yBary Ha
HEOOXiZHI po3Mip 1 B3a€EMO3B’S3KH, SKi
pOOIIATH €CKi3 BUBHAUCHUM.

On the "Top" plane, draw a contour as shown
in the figure. Note the necessary size and
relation that make the sketch defined.

5.7. YV BrnactuBocTsix kKomaHmu ' Extruded
Boss/Base" cnodaTKy 3MICTiTh MOYaTOK
BUIaBIIOBaHHS KOHTYpa Ha 200 MM yHHM3!

1. Y momni "From" Bu6Gepits nynkr "Offset";

2. Beenite Binmcranp 3MmimeHHs — 200 mwm.
HaHp}IMOK 3MiH_IeHH}I MOXHa 3MIHIOBATH
KHOIIKOKO 31 CTpUIKaMH, SKa pO3TalloBaHa
JTBOPYY BiJl BKJIAJIKK 2.

In the properties of the "Extruded Boss/Base"
command, first move the beginning of the
contour extrusion 200 mm down:

1. In the "From" field, select the "Offset" item;
2. Enter the displacement distance - 200 mm.
The direction of displacement can be changed
with the button with arrows, which is located
to the left of the tab.

™) Sketch Fillet 2
. x
Message ~
Seledt a sketeh vertex or entities to file.
Entities to Fillet ~
Fillet<1>
Fillet<2>
Fillet Parameters ~
< 2
v
Keep constrained corners
[Ipimension each filet

Bl e e

& Revolue o]
X

per— .
2 Luner

P %
@

@) Boss-Extrude
v X &

From
E] o’

200000m )

Direction 1
E Blind

A

& 10000

Merge result

i)

Oraft outwara
L] Direction 2
[ hin Feature

‘Selected Contours
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5.8. Jlami B Tiii ke komanmi “Extruded
Boss/Base" Bubepith y Briamii “Direction 1”
ommito “Up To Surface”, a y BikHO, ske
MiJICBIYCHE POXKEBUM KOJHOPOM  BBEHITH
HEOOX1ZIHYy TIOBEPXHIO SK IOKa3aHO Ha
PHUCYHKY.

HaHpHMOK BUOABJIFOBAHHA MOXHA 3MiHIOBaTI/I
KHOIIKOIO 31 CTpPUIKaMHu, sIKa pO3TalloBaHa
TIBOPYY BiJl BKIQJAKU .

Next, in the same "Extruded Boss/Base"
command, select the "Up To Surface™ option
in the "Direction 1" tab, and in the window
highlighted in pink, enter the required surface
as shown in the figure.

The direction of extrusion can be changed with
the button with arrows, which is located to the
left of the tab

5.9. CTBOpeHHST HI)KHBOT OCHOBH JICTaTI.

Ha Bupineniii rpaHi CTBOpITH €CKi3 SK
II0OKa3aHO HA PUCYHKY.

Creating the bottom base of the part. On the
selected face, create a sketch as shown in the
figure.

5.10. 3a pmomomororo komaHau Extruded
Boss/Base" na Bxmanmi "Features” BumaBiTh
ecki3 Ha BigcTadb 145 mM.

Using the "Extruded Boss/Base" command on
the "Features" tab, extrude the sketch to a
distance of 145 mm.
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5.11. 3a nonomororw xkomauau “Fillet” manemi
iHCTpyMeHTIB " Features" 3akpyriiTe 4oTHPH
KyTH mnatdopmu paaiycom 20 mm.
Using the “Fillet” command of the “Features”
toolbar, round off the four corners of the
platform with a radius of 20 mm.

5.12. CTBOpeHHS Miclb JIJIsl KPITIJICHHS.
Bubepite BuziNeHy rpaHb Ta CTBOPITH €CKi3,
SAK IIOKa3aHO Ha PUCYHKY.
Creating places for fastening. Select the
selected face and create a sketch as shown in

the figure.

5.13. 3a pomomororw komaHmu ' Extruded
CTBOPITH 3 €CKI3y OOOMIIKY
BHCOTOIO 5 MM.
Using the "Extruded Boss/Base" command,
create a 5 mm high boss from the sketch.

Boss/Base"

5.14. 3aokpyrmite pamiycoMm 2 MM. MicIe
nepexony OobOumku B
noromoror komaugau “Fillet”.
Round with a radius of 2 mm. the place of
transition of the boss into the platform using
the “Fillet” command.

wiathpopmy

3a

[ | racugen

Fillet Type ES

& SiE]

Herns To Filiet ~

o) \Edge<1>

(Edge<2>
lE9ge<3>
'Algl‘-al-.
L
(] show setection tootbar

[]Tangent propagation

@ Fullprevew —‘
() Partial preview -
CNa previee

Fillet Parameters. ~
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v X
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O No preview
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5.15. Kopucryrounch  BUIICHABEAECHUMHU - ...
{HCTPYKIIisIMH, CTBOPiTh HACKPI3HHil OTBip AK |

IMIOKAa3aHO HAa PUCYHKY. = P——
Using the above instructions, create a through ===+
hole as shown. e

5.16. Tanmi  HEOOXiIHO  CTBOPUTH
JIBOBUMIPHHI MacuB KOMIIOHEHTIB
(MacuB OTBOPIB).

Bubepite komanay “Linear Pattern” ma
naHesi iHcTpymeHrtiB “Features”.

B skocTi HampsMKIB Ui i MacuBy
BUOEPITH B3a€MHOIEPIICHIUKYIISIPHI
kpomku (Edge 1, Edge 2) na miardopmi,
a y BikHO "Features and Faces" BuGepiTh
TpU eleMeHTUu: Butsarnyra OoOwuiika,
320KpYyTJICHHS Ta BUTATHYTHH BUpi3. 3a
HEOOX1IHOCTI, 3MIiHITh HAaNpsiM MacHUBY

HATHCHYBIIH 1KOHKY

Next, it is necessary to create a two-
dimensional array of components (an
array of holes).

Select the “Linear Pattern” command
from the “Features” toolbar.

As directions for the action of the array,
select mutually perpendicular edges
(Edge 1, Edge 2) on the platform, and in
the "Features and Faces™ window, select
three elements: Extruded boss, rounding
and elongated cutout. If necessary, change
the direction of the array by clicking the
icon
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5.17. [ToOynoBa HACTYITHOTO €JIEMEHTA JIETaJIl.
Ecki3. He 3a0yBaiiTe, mo KOHTYp €CKi3y
IIOBUHCH 6YTI/I 3aMKHECHHUM.

Creating the next part element. Sketch. Do not
forget that the outline of the sketch must be
closed.

N

\%j’ﬂ
R20

D20

A
Y

5.18. ITloOynoBa BHUTATHYTOI OOOHMIIKH [0
BKa3aHOI IMOBEPXHI.

Construction of an elongated boss to the
specified surface.

5.19. Jlami HeoOXimHO TOOYHAyBaTH BUPI3.
BukopucroByetbest komanaa “Extruded Cut”,
B SAKOCTI OOMEXEHHs TJIUOWHU BUPIZY
HeoOximHo B BikHI "Direction 1" Bkasatu y
SKOCTI TOBEPXHI1 MEPEIHIO CTIHKY JeTalll.
Next, you need to build a cutout. The
“Extruded Cut” command is used, as a
limitation of the depth of the cut, it is necessary
to specify the front wall of the part as a surface
in the "Direction 1" window.
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5.20. 3rigao 'OCT 19257-73 s HapizaHHS
pizbon M24 HeoOXiTHO CTBOPUTH OTBIp
niameTpom 22,4 Mmm.

According to GOST 19257-73, a hole with a
diameter of 22.4 mm must be created for
cutting the M24 thread.

5.21. CtBOpeHHs (hacKu Ha OTBOPI AETal.
Creating a chamfer on the hole of the part

5.22. TlobynoBa pebpa.

CrBopiTh ecki3 pebpa KOPCTKOCTI  SK
IIOKAa3aHO Ha PHUCYHKY, BHUKOPHUCTABIIH B
SKOCTI TUIOLUIMHM Ui PUCYHKY IUJIOUIMHY
"Top".

Rib construction.

Sketch the stiffener as shown in the figure,
using the "Top" plane as the drawing plane.
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5.23. [Tpu BUIABJIIOBAHH]1 eCKi3y,
BUKOPUCTOBYIOUH METOJUKY 13 4.7, BIACTYHIThH
55 MM BHHU3, Jaimi BUJABITh €CKi3 J0 MOBEPXHI
SIK TIOKA3aHO HA PUCYHKY.

When extruding the sketch using the technique
of 4.7, retreat 55mm down, then extrude the
sketch to the surface as shown in the figure.

5.24. CtBOpeHHs Miclsl O1YHOTO KPIIMJICHHS.
Eckis.
Creating a place for lateral attachment. Sketch.

45

5.25. CtBOpeHHS Miclsl OOKOBOTO KPIIUIEHHS.
Tak sk 9acTHHA JIeTai Ma€ 3a0KPYTICHHS, TO
3 METOI0 3allOBHEHHS HeOaXaHOro 3a30py
HEOOX1THO MaiOyTHIO OOOWIIKY BUIABUTH B
oounsa Ooku. Komanma “Extruded Cut”, B
Bikni "Direction 1" Bkazatu “Mid Plane”, a
Bigcranb — 10 mm. (5 MM B oauH 6iK, i 5 MM —
B IHINHNH).

Creating a place for lateral attachment. Since
part of the part has a rounding, then with the
order to fill the unwanted gap, it is necessary
to extrude the future head in both directions.
Command "Extruded Cut", in the window
"Direction 1" specify "Mid Plane", and the
distance - 10 mm. (5 mm in one direction, and
5 mm in the other).
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5.26. CTBOpEeHHS OTBODY.
Creating a hole.

5.27. CTBOpeHHSI OTBOPIB Ha 3aHIH CTIHIII.
Creating holes on the back wall

5.28. CTBOpCHHSI CXeMaTHYHOTO MTO3HAYCHHS
pi3p0u. 1 CTBOPEHHS pi3bOU 10OCTATHBO 11
CXEMATHUYHOI'O ITIO3HAYCHHA.

Bubepite B BHmagarouomy MmeHwo 'Insert >
Annotations > Cosmetic Thread

Bubepits y BikHI MeHekepa cTanaapt None,
niametp — 90 mm., ymoBa — Up To Next.
Creation of a schematic notation of a thread.
To create a thread, its schematic designation is
enough.

Select "Insert > Annotations > Cosmetic
Thread" from the drop-down menu

Select the None standard in the manager
window, the diameter is 90 mm, the condition
is Up To Next.
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5.29. CTBOpEHHSI CXeMaTHYHOTO MTO3HAYCHHS
pizpoH.

Bubepits B Bunagarouomy Mesro 'lnsert >
Annotations > Cosmetic Thread

Bubepith y BikHi MeHekepa cTannapt None,
niametp — 24 mm., ymoBa — Up To Next.
Creation of a schematic notation of a thread.
Select "Insert > Annotations > Cosmetic
Thread" from the drop-down menu

Select the None standard in the manager
window, the diameter is 24 mm, the condition
is Up To Next.

Pe3ynbratr MozenoBaHHA JeTAlll.
The result of modeling the part

Bineo nodynosu nerani: Video instructions: https://www.youtube.com/watch?v=vW8nONCgNOo

49


https://www.youtube.com/watch?v=vW8nONCgNOo

3aBaaHHs UIsI CAMOCTIMHOTO OTpaIlfOBaHHS

CtBoputH JneTanb 3 maTpyOkamu 1 ¢uiaHIIMHA, KOPUCTYIOUHCh HABUYKAMH, SKI OTpUMaHi 3
moOyI0BY TIOTIEPEAHBOI ACTATI.

Tasks for a homework

Create a part with nozzles and flanges, using the skills obtained from the construction of the previous
part
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with the specified dimensions
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Bineo moOynoBu netani uis camocTiitHOTO onpamntoBanHs: Video instructions:
https://youtu.be/s7nZ0x8QVEQ
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6. CTBOPEHHS 3BIPKH JETAJIEN
6. BUILD AN ASSEMBLY

]

(E]F) =5 =
e Fi¥] 7 iz 3 : L0, it
Edit Insert h§e Component Linear component Srl Move Sh%:lw Assembly Reference Bill ot CPloded Ins;;;BD U;%le I.%e
Component HEMEEEIE Preview e Fasteners S Hidden R R Motion  Materials = Speedpak  Si hot A bly
- Window - - Components - - Study - Mode
Assembly | Sketch | Evduate | SQRIDWORKS Add-Ins | 37

HeoOxiaui komanau: Required commands:

1 — Insert Components — nogaBaHHs neTanei 10 30ipKu;

2 — Mate — cTBOpeHHs CIPsDKEHb MK €JIEMEHTaMU JISTaJICH;

3 — Move/Rotate Component — JtiHiiiHe TepeMillieHHS JeTalel Ta 00epTaHHs JIeTalei.

Anroputm nmooymosu Creation algorithm

6.1. CtBopiTh HOBUIl ailn, Ta BUOEPITH
mabion "Assembly"” B nianoroBomy BikHi.

Create a new file, select the "Assembly"
template in the dialog box.

6.2. Ilicns 3amycky aitmy 30ipku
3amycTuThes BikHO "Begin Assembly”, ne moxHa
BUOpATH OJMH 3 BIAKPUTUX (haliiIiB neTaneit y BikH1
"Part/ Assembly for insert" a6o, HaTHCHYyBIIH
"Browse..." BuOparu ¢aitn gerani 3 KOHKPETHOT
TIaTKH.

After starting the assembly file, the "Begin
Assembly"” window will open, where you can select
one of the open part files in the "Part/Assembly for
insert” window, or click "Browse..." to select a part
file from a specific folder.
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6.3. [lepma netanb GiKCyeThCS B IPOCTOP1
aBTOMATHYHO. bakaHO CyMICTUTH MOYaTKOBY
TOYKY JeTajl 3 TOYaTKOBOIO TOYKOI 30IpKH 3
METOIO II0AaJIBIIIOIO IIOJICTIIICHHA mnmpouecy
30upanHsa. CyMICTHTH TOYaTKOBI TOYKH JAETall 1
30ipkd MOKHa a00 BpY4YHY HaBIiBIIM Kypcop 3
JIETaJUTIO Ha 0a30BY TOYKY, a00 Biipa3y HATHCHYTH
Ha 3€JICHY TaJIOYKy B JIaJIOTOBY BIiKHI TiJ 4ac
BCTaBJICHHS JIeTaIl.

The first detail is fixed in space
automatically. It is desirable to align the starting
point of the part with the starting point of the
assembly in order to further facilitate the assembly
process. You can align the starting points of the part
and the assembly either manually by moving the
cursor with the part to the base point, or
immediately click on the green check mark in the
dialog box when inserting the part.

6.4. JTani HeoOXiAHO 1oAaTH B 301pKy 1HIII
netami. Jlns uporo Tpeba HatucHytH “Insert

Components™:
&

Insert
Companents

[[loitHo BcTaBieHa JAeTaldb 1€  HE
3adikcoBaHa BITHOCHO 0a30BOi Touku 30ipku. Ii
MOJKHA TIEPEMIIIATH B TPOCTOPI 3a JOIMOMOTOIO

koManu “Move Component”:
i)

Move
Companent

Next, it is necessary to add other parts to the
assembly. To do this, click “Insert Components™.

The newly inserted part is not yet locked
relative to the base assembly point. It can be moved
in space using the “Move Component” command.

6.5. Ing Toro, mo0 3i0patu ABi AeTani B
30ipKy, HEOOXIJHO pO3TallyBaTh IX EJIEeMEHTH
MEBHUM YHMHOM OJWH 10 ojaHoro. /[lms uporo
BHUKOPHCTOBYETbCA KoMaHa “‘Mate™:

b

B menemxepi BiactuBocteil "Mate" € BikHO
" Mate Selections", kyau Tpeba BHECTH €JIEMEHTH
neranei (rpami, KpOMKH, OCi..), Jajii 31 CIHCKY
BUOpaTH HEOOX1THE CIIPSKEHHS.

3a 3aMOBYYBaHHIM
ABTOMATUYHO  3alpONOHYE  CIPSIKESHHS,
HaWOUIBII MIAXOIUTh.

In order to assemble two parts into an
assembly, it is necessary to arrange their elements

nporpama
sSKe
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in a certain way to each other. For this, the “Mate”
command is used.

In the "Mate" property manager, there is a
"Mate Selections” window, where you need to
enter details elements (faces, edges, axes...), then
select the necessary mate from the list.

By default, the program will automatically
suggest the most suitable mate.

6.6. TupHI TpaHi IBOX JIeTayieli TOBUHHI B
30ipii TOpKaTHUCh ojHA 10 oxHoi. s mporo B
BIKHO BHOEpITh HEOOXi/IHi rpaHi Ha netansx (112
Ha puc. 6.5) - nOporpamMa aBTOMATHYHO
3anpononye crpspkerns "Coincident” i cymicTuTh
BHOpaHi IpaHi.

The back faces of the two parts must touch
each other in the assembly. To do this, select the
necessary faces on the details in the window (1 and
2 in Fig. 5.5) - the program will automatically offer
the "Coincident" mate and match the selected faces.

6.7. Jlam Tpeba CyMIiCTHTH OTBOpH ISt
KpituieHHs (uTiHApHYHI oBepxHi 1 i 2).

Next, it is necessary to align the mounting
holes (cylindrical surfaces 1 and 2).

6.8. B mnpomy Bumagky HeoOXiJIHO
BUOpAaTH OTBOPH B JIETAIAX 1 CIPSIKCHHS
"Concentric".

In this case, it is necessary to select holes
in the details and "Concentric" mate.

© 9= >
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6.9. 3a Takow X METOIUKOI BHUOEPIThH
1HIII 1Ba OTBOPH.

Using the same technique, select the other
two holes.

6.10. Cupsoxenns "Concentric”.
"Concentric" mate.

Standard Mates A~

6.11. Temep nmpyra netanb 3adikcoBaHa B
HpOCTOpi 3a JOIIOMOTI'OXO CIIPSKCHb Bi,I[HOCHO
MepIIoi JeTatl 1 BITHOCHO 0a30BO1 TOUKH.

ITpo 11e CBiAYUTH BIZICYTHICTb 3HAYKA MIHYC
HanpoTH JeTajli B JIepeBl KOHCTPYIOBAaHHS, a B
IpaBOMy HHXKHBOMY KYTKY moBigomuenHst “Fully
Defined” roBopuTh mpo Te, 1o 30ipKa MOBHICTIO
BU3HAY€Ha B MPOCTOPI.

Now the second detail is fixed in space by
means of mates relative to the first detail and
relative to the base point.

This is evidenced by the absence of a minus
icon opposite the part in the design tree, and the
message “Fully Defined” in the lower right corner
indicates that the assembly is fully defined in
space.
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6.12. [lomaiite TpeTi0 meTamb  3a
METOAUKOIO, sAKa OIIMCaHa BHUIIIC.

Add the third detail using the method
described above.

6.13. CrpspkeHHS "Concentric"
BHUCTAaBUTh BUAUICHI IIWIHIWYHI ITOBEPXHI
KOHIICHTPUYHO.

The "Concentric" coupling will expose the
selected cylindrical surfaces concentrically

127.22569152mm e

1a2733000800 =

6.14. 106 BWCTaBUTH TPETIO JETalb IO
HEHTPY MIXK [IIOKaMU JeTali 2, He0O0XiTHO BUOpaTH
cupsokenns  "Width" wa Bxmammi  "Advanced
Mates":

B mepmie BiKHO BBOJSTHCS TapajelibHI
rpaHi Ha AeTan 3, a B Ipyromy - napajieibHi rpaHi
Ha aerani 2.

To set the third part in the center between
the cheeks of part 2, you need to select the "Width"
conjugation on the "Advanced Mates" tab.

In the first window, parallel faces on part 3
are entered, and in the second - parallel faces on
part 2.
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6.15. Pesynprar po0OOTH  CHpPSHKCHHS
"Width".
The result of mate "Width".

6.16. [lonaiite B mpocTip 30ipKH YETBEPTY
nerainsb (Bax).
Cupsoxenns "Concentric”.
Add the fourth part (the shaft) to the assembly
space.
"Concentric" mate.

6.17. Cupsxenns "Coincident”.
"Coincident" mate.
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6.18. [axi HEeoOXigHO q00aBUTH OOITOBI
3'eqHaHHS B 301pKy. [l iboro Tpeba 3aBaHTaXUTH
6i6mioreky kpiruteHss "Toolbox™. Bubepits "Add
in now".

Next, it is necessary to add bolted
connections to the assembly. To do this, you need
to download the "Toolbox" mounting library.
Select "Add in now".

6.19. Ilicns 3aBaHTaXeHHS Oi0IOTEKH
HEoOX1JHO BUOpaTH cTaHIapT KpimieHb. Bubepits
craugapt ISO. B cmucky "Bolts and Screws"
BUOEpITh HEOOXigHMH TuUm  OodTa, po3Mip
mig0oupaeThes IIPOrPaMOI0 ABTOMATHYHO,
BUXOJSIUH 3 PO3MIpY OTBOPY.

After loading the library, you need to select
the mounting standard. Select the ISO standard. In
the "Bolts and Screws" list, select the required type
of bolt, the size is selected automatically by the
program, based on the size of the hole.
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Toolbox is currently installed on this
computer, While that is acceptable fora
single user environment, it is not the
recommended setup for a multiple user env,

Learn More

) Hex Screw Grade
AB 150 4017



6.20. IlepeTsrHiTh HEOOXiMHUI THII OONTA
Ha OTBIp, Ta BIAKOPUTYHTE, 3a HEOOXiIHOCTI,
po3Mip OoiiTa, TOBKHUHY 00JTA 1 JOBXKUHY P13bOU.

[licns wHamamTyBaHHA TUIy Oo0nTa, HE
BUXOJSYM 3 KOMaHIM NPOCTAHOBKH KpIIUICHB,
JoJaiiTe 1me Tpu OOJITH y BiAMIOBIIHI OTBOPH.

Drag the desired bolt type onto the hole, and
adjust the bolt size, bolt length, and thread length
as necessary.

After setting the bolt type, without leaving
the mount command, add three more bolts to the
corresponding holes.

6.21. TakuM xe YUHOM BUOEPITH 1IAii0N
In the same way, select washers

Toolbox is currently installed on this
computer. While that is acceptablefor a
single user environment, it is not the
recommended setup for a multiple user env

Learn More

Washer - 150 7089
MNormal Grade A
|

6.22. TlepetarHits maiibu Ha poboye mnoie,
B 30HY iX po3TamyBaHHs. [Iporpama aBToMaTH4HO
migoepe HeOOXiTHUH THIIOPO3MIp.

Drag the washers to the working field, to the
area where they are located. The program will
automatically select the required font size.
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6.23. TloTim BUOEpiTH raiiky.
Then select the nuts.

Hex Nut Style 2150
- 4033

6.24. Jlonaiite raiiku 10 301pKH.
Add the nuts to the assembly.
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3apnanns. Bukonatu 30ipky meraneii, siki ctBopeHi 3a Bapiantom. Task. Complete the assembly
3aBnanHs Ha nepry aetanb. Task on the first detail

w5 oS DD1 | DD2 | DD3 | DD4 | DD5
QX : 0 130 2000 60 18 20
N A — 1| 131 [ 2005] 6 | 18 | 20
gk \% Wg % 2 132 201.0 64 18 20
| | |%¢ 3 133 2015 66 18 20
N 4 | 134 | 2020 68 | 18 | 22
8 S Y 20 5 1135 |2025] 70 | 18 | 22
|| " 6 136 203.0 72 18 22
g y g?&\“b 7 1137 [2035] 74 | 20 | 22
g p 8 | 138 | 2040| 76 | 20 | 22
rad - — o | 139 [ 2045] 78 | 20 | 22
20 SY% 29 10| 140 | 2050] 80 | 20 | 24
L 11 141 205.5 2 20 24
12 | 142 | 2060| 84 | 20 | 24
| | 13| 143 | 2065| 86 | 20 | 24
14 144 207.0 88 20 24
15| 145 | 2075| 90 | 22 | 24
- 16 | 146 | 2080| 92 | 22 | 24
i 17 147 2085 94 22 26
18 | 148 | 2090| 96 | 22 | 26
y %5 19 149 2095 98 22 26
20 150 2100 100 22 26
3aBmaHHs Ha apyry aetaib. Task on the second detail
%‘? ] DD!1 | DD2 |DD3|DD4| DD5 | DD6
a5 ' o 0 130 2000 55 | 18 | 20.0 | 1200
1 ] 20 1 131 [200.5| 56 | 18 | 20.0 | 1215
< 2 132 [2010| 57 | 18 | 20,0 | 123.0
. Pz %\y 3 133 [2015] 58 | 18 | 20,0 | 1245
=) B 4 134 [202.0 59 | 18 | 22.0 | 126.0
} 5 135 [2025] 60 | 18 | 22,0 | 1275
8 5;; § 6 136 [203.0| 61 | 18 | 22.0 | 129.0
) 7 137 [2035] 62 | 20 | 22.0 | 1305
wl y = 8 138 [2040 63 | 20 | 22.0 | 1320
= @QJ o 9 139 [2045] 64 | 20 | 22.0 | 1335
- 10 | 140 [2050] 65 | 20 | 24,0 | 135.0
o & 11 | 141 [2055]| 66 | 20 | 24.0 | 1365
| . | 12 | 142 [2060] 67 | 20 | 24.0 | 138.0
— | — 13 | 143 [2065]| 68 | 20 | 24.0 | 139.5
o L 14 | 144 [207,0] 69 | 20 | 24.0 | 141.0
15 | 145 [2075] 70 | 22 | 24.0 | 1425
! 16 | 146 [208.0] 71 | 22 | 24,0 | 1440
|| \ H 17 | 147 [2085] 72 | 22 | 26,0 | 1455
18 | 148 [2090] 73 | 22 | 26,0 | 147.0
L n o s 19 | 149 2095 74 | 22 | 26,0 | 1485
BNiRal inu| P2 20 | 150 [210,0] 75 | 22 | 26.0 | 150.0
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3aBnaHHs Ha TpeTio aetanb. Task on the third detail

30

b

oS

7

07

1

3

3aBaHHs Ha yeTBepTy aetanb. Task on the fourth detail

2 oo,

45
8 ) ) ) 2
a S
545 k)

o7

A
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D1 D2 D3
0 200 | 45,0 | 78.0
1 202 | 45,5 | 785
2 204 | 46,0 | 79.0
3 206 | 46,5 | 79.5
4 208 | 47.0 | 80.0
5 210 | 47.5 | B80.5
6 212 | 48,0 | 81.0
7 214 | 48,5 | 815
8 216 | 49.0 | 82.0
9 218 | 495 | 825
10 220 | 50,0 | 83.0
11 222 | 50,5 | 83.5
12 224 | 51,0 | 84.0
13 226 | 51.5 | 84.5
14 228 | 52,0 | 85.0
15 230 | 52,5 | 855
16 232 | 53.0| 86.0
17 234 | 53.5 | 86.5
18 236 | 54,0 | 87.0
19 238 | 545 | 87.5
20 240 | 55,0 | 88.0
D1 | D2 | D3 D4
o] 175 [10.0]18.0] 100
1| 177 [10,5]18.5| 10.1
2] 179 | 11.0|19.0| 102
3] 181 | 11.5|19.5| 10.3
4 | 183 |12,0|200| 104
5 185 | 12.5|20.5| 10,5
6 | 187 |13.0|21.0| 10.6
7| 189 | 13.5|21.5| 107
8 | 191 | 14,0 22,0 | 10,8
9| 193 |14.5|225| 109
10| 195 | 15.0|23.0| 11,0
11| 197 | 155|235 | 11.1
12| 199 |16.0|240| 112
13| 201 | 16.5|24.5| 11.3
14| 203 |17.0|250| 114
15| 205 | 17.5|25.5| 11,5
16 | 207 | 18.0|26.0| 116
17| 209 | 18.5|26.5| 11,7
18 | 211 |19.0|27.0| 11.8
19| 213 | 19.5|275| 119
20| 215 20,0 28,0 12,0




7. OCHOBHU CTBOPEHHS KPECJIEHb
7. FUNDAMENTALS OF CREATING DRAWINGS

7.1. nsa Toro, mo0O CTBOPUTH
kpecnenHs getam 3a Bumoramm ['OCT,
HEOOXiZTHO BUOpaTH BIANOBIOHHNA MIA0JIOH
KpecieHHs, ae nponucani mpudtu, popmatu
Ta 1HII BUMOTH IOA0 O()OPMIICHHSI.

In order to create details of creation
according to the requirements of GOST, it is
necessary to select the appropriate creation
template, where fonts, formats and other

design requirements are prescribed.

7.2. Harucuite "Advanced" Ha
NONepeTHhOMY  BIKHI 1 Ha  BKJIAJMI
“Templates” BuOepiTh I1I1a0JOH KPECICHHS
"gost-part".

Click "Advanced" on the previous
window and on the "Templates" tab select the
"gost-part” drawing template.

7.3. [ani, y HacTymHOMY BIKHI,
HeoOXigHo BuOpaTu ymoBy “Standard sheet
Size” 1 B CHOHCKY apKymiB BHOpaTH
CTaHJApTHUM pO3MIp apKyla 31 CIHCKY.
Bubupaemo nepmmii apkym A3 cTaHzapry
I'OCT.

Next, in the next window, you need to select
the ""Standard sheet size™ condition and select
the standard sheet size from the list in the list
of sheets. We select the first sheet of A3 of
the GOST standard.

7.4. Jani Ha BuOpanuii dopmat
apKylia HeoOX1JHO BHOpaTH 1 BCTAaBUTH
HEOOXiHI BUAM JeTani. SIKIo AeTanb BkKe
BiZkpuTa, TO y BikHi “Open documents”
BUOEpITH 110 JeTajb, B IHIIOMY BHUMAAKY
BuOepiTh “Browse...”

Next, you need to select and insert the
necessary types of details on the selected sheet
format. If the detail is already open, select this
detail in the “Open documents” window,
otherwise select “Browse...”

New SOLIDWQORKS Document it

ical

Ily of a

New SOLIDWORKS Document it

Templates WMED  Tutorial

gost-par]

Part_omnibos

gost-part drw

gost-assy  Drw_omnibox

fi
gost-assly
drw

Sheet Format/Size

(®) Standard sheet size
|:| Only show standard formats

a2 - gost_sh1_land ~
a2 - gost_sh1_port
a2 - gost_sh2_land

a2 - gost_sh2 port

a3 - gost_sh1_port
al.nnst ch? land

a3 - gost_sh1_land.sld

Display sheet format

v

Erowse...

O Custom sheet size

Preview:

& =

Preview

—

Width: 420.00mm
Height: 297.00mm

Cancel

Help
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7.5. IIporpama 3aIpOIIOHYE
pPO3CTaBUTH HEOOXiAHI BHUIM B BUOpaHUX
Mmicigax. BubepiTh HEOOXiTHY Opi€HTAIlIO
JieTaal, HATUCHYBIIIM Ha BIJIMOBIJIHY 1KOHKY B
“Orientation”-> “Standart views”.

The program will offer to place the
necessary species in the selected places.
Choose the required orientation of the part by
clicking on the corresponding icon in
“Orientation”-> “Standard views”

7.6. PoscraBre HEoOXimHI BUOUA B
HEOOXITHUX MicIsIX. 3a HEOoOXIiIHOCTI
MOXKHa BHMKOpUCTAaTH Komanay “‘Projected
View” Briaaku “Drawing”.

Place the necessary species in the
necessary places. If necessary, you can use
the “Projected View” command of the
“Drawing” tab.

7.7.3a HeoOX1IHOCTI, 3MIHITH MacIITad
apkymry. I[o6 3miHMTH MacmTad, KIIKHITH
IIPaBOIO KJIABIIICIO MU Ha popmati apKyury
B JIepeBl KOHCTPYIOBaHHS 1 BHOEpIThH
“Properties...”.

If necessary, change the scale of the
sheet. To change the scale, right-click on the
sheet format in the design tree and select
“Properties...”.

Standard views: ]
[ereview
3 Projected View @ I
v
Message ~ "
Click in the graphics area to place the
newview.
Reference Configuration ~
[B Defautt <linkto parent>

O Arow v

[]import annotations

[ Design annotations J

[1MBD dimension anno tations

[]indude items from hidden
eatures

Display Style ~
Use parent style

7

Knz-1

E?g, Display Grid

= E] Edit Sheet Format

E Lock Sheet Focus
Add Shet...

[fy copy

< Delete

Properties...

Relations/Snaps Options...

Go To..
49 Zoom to Selection
Collapse ltems

Rename tree item

Hide/Show Tree ltems...




Sheet Properties ? *

Sheet Properties  Zane Parameters

7.8. MacmTab 3MIHIOETBCS B JIBOX Scale : O | et datumiabet
noisx “Scale”. Takox B bOMY BiKHI MOYKHA s
3MIHUTH BUOpaHu# (opMar apkymry, crocio ]y s stagard rormat preview

al - gost_sh2_port Reload
a2 - gost_sh1_land
a2 - gost_sh1_port
a2 - gost_sh2_land

a2 - gost_sh2 port
m. Eﬁléﬁ[_
a%.nnct chi nnrt hd
CA\ProgramData\SolidWork: Browse...

moOyI0BH BUIIB Ta IM s apKyIy.
Bcranogite macmtad 1:1.
The scale is changed in two “Scale”

fields. Also, in this window, you can change ‘ ‘
the selected sheet format, the way the views O custom st s
are constructed, and the name of the sheet.

Set the scale to 1:1. e cnton ety s o i o

Apply Changes Cancel Help

7.9. [Ilicnis 3miHM  MacmTady
poO3TanryBaHHS BHJIB Ha apKyllli MaTUMe ]
HACTYNHUN BUIIIAL. 3a HEOOXITHOCTI,
MOJIOKCHHST BHJIIB MOXKHA TMEPETSITH,
IpPUYOMY, IIPU MEPETATYBAHHI MPOEKIiHHI

3B’A3KH 30€piraroThCsl. @
After changing the scale, the V ‘

location of the views on the sheet will look
like this. If necessary, the position of the
species can be dragged, and when

dragging, the projection relationships are lm% il
preserved. === =

7.10. Jami HeoOX1IHO

IIPOCTaBUTH OCHOBI JIIHII Ta BKa3aTH
LHEHTPH KIJL. Hesxi JHIT Do
MMPOCTAaBJIAIOTECSA AaBTOMATUYHO, a Style ~
JesIK] HEOOX1IHO MPOCTaBUTHU
BpyuHy. BuGepits komanmy “Center o -
Mark” na Brmamui “Annotation”. st .
3BEpHITh yBary Ha HaJlalITyBaHHS B S
“Manual Insert Options” Ta “Slot P .
center mark”.

Next, you need to draw the
axis lines and indicate the centers of }
the circles. Some lines are drawn Display Attibates -
automatically, and some must be
drawn manually. Select the “Center 2.0000mn
Mark” command on the
“Annotation” tab. Pay attention to
the settings in “Manual Insert — .

Options” and “Slot center mark”.
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7.11. OcroBa JIHIA

HpOF:TaBHHGTBCSI IIIIXOM
BHUIIJIEHHA Kypcopom = @
LUTHIPUYHOL IIOBEPXHI v X
(aBTOMaTHUHUIT  pexkuMm)  abo Message -
. . . 1
OUISIXOM  BUJUICHHS KypCOpOM oo or sheteh seoments, ara siale.
. XY cylindrical, conical, toroidal, or swept face,
I[BOX Hapa:HeHBHHX HIHIH . To a_utu_mat\(a\ly insert (Enterlines for )
OCbOBa JIHIA CTBOPHUTBCA MIK Sndihen scics one or more drsing @80
BUIJIECHUMHU CYLIIbHUMHU -
: : ~ Auto Insert -~
JiHIAMY (PyYHHI PEXKUM). e

|

The axial line is inserted ‘

by selecting a cylindrical surface ‘
with the cursor (automatic mode) J ‘
\

50

or by selecting two parallel lines
with the cursor - the axial line will
be created between the selected o
solid lines (manual mode).

7.12. TIpocTaHoBKa pO3MIipiB. @Io
Posmipu MPOCTABJIAIOTHCS @ 5
coco0OM, HAKUH € aHaJOrIYHHUM
croco0y TMPOCTAaHOBKU B PEXHUMI
«Ecki3».

Arrangement of dimensions.
The dimensions are set in a way that
is similar to the way of setting in the
"Sketch™ mode.

7.13. Tax sk na pecnemni ESNAR - SR S B o
HE BHJHO BHYTPIIIHIO YacCTHHY @ ® N - - T e
Jerani, HeoOXiTHO 3po0UTH PO3pi3 S atat o
JeTali Ha OCHOBHOMY i1 B
JUIs IbOrOo HaMaTIOWTE CIIaHOM )
3aMKHYTUH  KOHTYp  HaBKOJIO B -
HEOOX1JJTHOrO BUAY JETaIi. - [ 2
Since the inner part of the g ] . .
part is not visible on the drawing, it e . g| . )
IS necessary to make a section of |
the part on its main view. T A
To do this, draw a closed 1
contour around the required type ‘I - . ) .
of part with a spline.
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35

15

35

fL] Broken-out Section @
v X 2
7.14. Temep HeoOXinHO oeon
"Bpi3aTuCh" B IeTaIh HA TTOJIOBHHY =
ii wmpunan - 80/2 = 40 Mmm @ 3
Now it is necessary to "cut" V
into the part by half its width - 80/2 5
=40 mm
| >
4
=8 knz-1 5
e
7.15. IIpocraBTe B |
b b e L4 DSheetFormaﬂ
po3Mipu i OChOBY JiHiIO HA + (3] e et
BH/II, IKUM OTpUMAJIH. el
Place the dimensions 5 Doy N7
and the axis line on the view | i |
you received |
i
7.16. [ami HeoOXigHO J00aBUTH

iH(popMmaliro B mramil. [ poro mepenmiTh
Ha Briaaky “Sheet Format” i HaTHCHITH
ikonky “Edit Sheet Format”. 3o0OpakeHHS
BI/I,Z[iB ,Z[eTaJIi IIpU IbOMY 3HUKHE 3 I10JIS JIUCTA.

Next, you need to add information to
the stamp. To do this, go to the “Sheet Format”
tab and click the “Edit Sheet Format™ icon. At
the same time, the image of the types of the
part will disappear from the field of the letter.

7.17. BseemiTb B  IITaMII
HeoOXiZHy i1H(popmMmalio. B mycromy
MoJIi HaBEIITh Kypcop Ha TEPEIHIO
YaCTUHY HEOOXIJTHOI CTPOYKH, Kypcop
BUCBITUTh  IMyCTUH  MPSMOKYTHHUK
CHUHBOTO Kosbopy. IToaBiitHMiA KTk Ha
bOMY NIPSIMOKYTHUKY 370aCTh
MOJKJIMBICTh BBECTH 1H(POpMALLiIO.

Enter the necessary information
in the stamp. In an empty field, move
the cursor to the front of the required
line, the cursor will highlight an empty
blue rectangle. Double-clicking on this
rectangle will allow you to enter
information

7.18. HatucHyBIIM Ha iIKOHKY BUXOIY,
sKa 3HAXOJUTHCS Y BEPXHHOMY MPABOMY KYTi,

i

Edit  Title
Sheet Elock
Format Fields

Automatic
Border

Drawing | Annotation | Sketch | Sheet Format

A Note @)
v
Style "
<MNOMNE> v
Text Format ~
WMamTucm| Ne dokym. MNoon. Yjamal
o Paspab. -
il Mpos.
[] Use document font }
Font.. T. koHmp.
[CJ Al upperease
[] Behind sheet
H. koHmp.
Leader o~
Yme.
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BUIIITh 3 PEKUMY peJaryBaHHS HAIMCIB B
HITaMIIi B BEPXHBOMY IIPaBOMY KYTi.

By clicking on the exit icon, which is
located in the upper right corner, exit the mode
of editing the inscriptions in the stamp in the
upper right corner.

B pesynbraTi oTprMaHo HacTymHe KpeciaeHHs aeranm: As a result, the following drawing of the
part was obtained:

]

e | acen Pracm]
mm e [T T
[Pz | 0
= Hemans
T

o
[ n Cmamesro0T oI
o

§ fongocan Topuus A3

3aBJlaHHs HA CaMOCTIHHY POOOTY:

B poGoTi HaBecTH KpecCJIeHHS JAeTali 3a BapiaHTOM 3 KOMII IOTEPHOTO mpakTUKymy Ne2 (omHa
JeTajb) Ta 3 KOMIT FOTepHOro npaktukymy Ne3 (Tpu nertani).
Tasks for homework:

In the work, provide a drawing of a part according to the option from computer workshop No. 2
(one part) and from computer workshop No. 3 (three parts).

Bineo moOynoBu metani i camocTiitHOro onpaitoBants: Video instructions:
https://youtu.be/Jzuhh7s1UBg
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