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Chuong 1. Autodesk Inventor va thiét ké theo tham s6 — Craprer

1. Autodesk Inventor and parametric design

Inventor 14 phan mém thiét ké co khi ba chiéu ctiia Autodesk, dung cho chi tiét mdy, két
ciu thép, thiét bj cong nghé va day chuyén san xuat. Ngudi dung khong vé& hinh chiéu cta
mot chi tiét. Nguoi ding dung chinh chi tiét d6 trong khong gian ba chiéu, rdi ban vé ché
tao, bang ké vat tu va mo hinh lap rap sinh ra tir no.

Inventor is Autodesk's three-dimensional mechanical design software, used for machine
components, steel structures, process equipment and production lines. The user does not draw
the views of a part. The user builds the part itself in three dimensions, and the manufacturing
drawings, the bill of materials and the assembly model are generated from it.

1.1. Thiét ké theo tham s trong Inventor l1a gi — What parametric design means in

Inventor

MGdi chi tiét trong Inventor 1a mot chudi bude dung xép chong 1én nhau, va mdi budc ghi
nhé céac kich thudce va rang budce da khai. Stra mét kich thude & bude dau thi toan bo céc
budc sau tinh lai. D6 14 didu ma ban vé& hai chiéu khong lam dugc: nét vé trong CAD
khong biét né dang biéu dién cai gi, con khdi trong Inventor biét né day bao nhiéu, lam
béng vat li€u gi, ndng bao nhiéu.

Every part in Inventor is a stack of modelling steps, and each step remembers the dimensions
and constraints it was given. Change a dimension in an early step and every step after it

recalculates. This is what a two-dimensional drawing cannot do: a line in CAD does not know
what it represents, while a solid in Inventor knows its thickness, its material and its mass.
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N¢i dung

Item

Déi tugng lam viée
What you work with

Khi kich thudc thay
doi

When a dimension
changes

Kiém va cham gifra

AutoCAD hai chiéu

2D AutoCAD

Nét v& bicu dien hinh chicu
Lines representing views

Stra tay timg hinh chiéu, timg to
Every view on every sheet is

corrected by hand

Inventor

Vit thé ba chiéu mang vat liu va
khéi luong

A three-dimensional solid carrying
material and mass

Stra mot con sd, mo hinh va moi ban
v€ tinh lai

One number is changed; the model and
every drawing recalculate

Phan mém do va béo thé tich chong

céc chi tiét Nhin bang mit trén hinh chiéu  14n

Checking interference = By eye, on the views The software detects it and reports the

between parts overlapping volume

, A A Go tay, dé 1éch véi ban vé Sinh tir cum l4p, tu cap nhat
Bang ke vat tr T dyb besdendcastyanal | Cuaiaif I;h. .pbl. d self-
T ottt yped by hand and easily out o enerated from the assembly and self-

step with the drawings updating

Phan mém khai trién theo quy tic
u6n da khai

Unfolded by the software from the
declared bend rules

Khai trién tim kim  Tinh tay hodc dung cong cu
loai ngoai

Sheet metal Calculated by hand or with
development external tools

Péi lai, dung mé hinh Inventor ton céng hon vé mot ban vé& hai chiéu twong duong. Chi
phi d6 bo ra mot 1an & dau va thu lai mdi 1an ho so thay d6i — ma ho so ché tao thi ludn
thay doi.

In exchange, building an Inventor model costs more effort than drawing the equivalent 2D sheet.

That cost is paid once at the start and recovered at every revision — and manufacturing
documents always get revised.

GHI CHU / NOTE — Inventor khong thay thé AutoCAD trong moi viéc. So d6 nguyén 1y,
ban v& bd tri mit bang xudng, ban v& hoan cong sira nhanh van 1am bang CAD hai chiéu
nhanh hon. Xudng gia céng & Viét Nam phan 16n van nhéan tép DWG.

Inventor does not replace AutoCAD for everything. Schematic diagrams, workshop layout drawings

and quick as-built markups are still faster in 2D CAD. Most fabrication shops in Vietnam still take
DWG files.
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1.2. Cac loai tép trong Inventor — Inventor file types

Dubi tép Lagi Dung khi

Extension What it is Used for

Duyng mét vat thé don 1é tir chudi tinh

ipt Tép chi tiét ning
Part file Building a single object from a stack of
features
Ghép cac chi tiét lai, khai rang budc va
iam Tép cum lfi,p khép noi
Assembly file Bringing parts together with constraints and
joints

Hinh chiéu, kich thudc, bang ké dé giao

.idwhodc .dwg  Tép ban vé .
Xuong

.idwor .d Drawing file
e " g/ Views, dimensions and parts lists for the shop
Tach roi cum lap, dung hinh va video thir
.ipn Tép trlnh. bay tu lap
Presentation file Exploding an assembly and animating the
assembly sequence
Khai cac dudong dan dé Inventor tim ra tép
. Tép du 4n tham chiéu
Project file Declaring the paths Inventor searches for
referenced files
i de Tép cum tinh ning miu Luu mot cum tinh ning hay ldp dé dung lai
iFeature file Storing a recurring group of features for reuse

Bén loai tép dau lién két theo mot chiéu: chi tiét nudi cum lép, cum lép nuoi ban vé va
ban trinh bay. Cum lip khong chira hinh hoc cua chi tiét, n6 chi giir duong dan tro toi
tép chi tiét. Pay 1a diém phai ndm ngay tir dau, vi nd giai thich moi su c6 mat lién két tép
vé sau.

The first four types are linked in one direction: parts feed assemblies, and assemblies feed
drawings and presentations. An assembly does not contain part geometry; it holds only paths
pointing at the part files. This has to be understood from the outset, because it explains every
broken-link problem that follows.

CANH BAO / WARNING — Inventor khong ding dudi . bak. Mbi lan luu, ban cii dugc
chuyén vao thu muc con O1dversions va doi tén thanh dang tén tép.0003.ipt. Xoa
tép trong thuw muc OldVersions bing trinh quan 1y t&p ciia Windows c6 thé giy 16i ¢ cac
phién 1am viéc sau — dé Inventor tu quan 1y thu muc do.

Inventor does not use a .bak extension. On each save, the previous version is moved into an
OldVersions subfolder and renamed in the form filename.0003. ipt. Deleting files from
OldVersions in Windows Explorer can cause errors in later sessions — leave that folder to Inventor.
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1.3. Inventor dung cho nhirng cong viéc nao — What Inventor is used for

« Chi tiét may va cum may: truc, banh rang, vé hdp, co ciu truyén dong.
Machine components and mechanisms. shafts, gears, housings, drive assemblies.

* Két cAu thép phi ti€u chuan: khung may, san thao tac, gia do, lan can — dung béng bo
cong cu khung thép roi xuat bang cat cho xuong.
Non-standard steelwork: machine frames, platforms, supports, handrails — built with the
frame tools and exported as a cutting list for the shop.

« Chi tiét tdm kim loai: vo ti, mang, phéu, dng gié — dung & dang ba chiéu rdi khai
trién ra hinh phang dé cat.
Sheet metal parts: enclosures, chutes, hoppers, ducting — modelled in three dimensions and
unfolded into flat patterns for cutting.

« Thiét bi cong nghé va bd tri day chuyén: bon, bang tai, duong 6ng, b tri thiét bi trong
xuong.
Process equipment and plant layout: tanks, conveyors, piping and equipment arrangement.

« Ho so ché tao hoan chinh: ban v& chi tiét, ban vé& lap, bang ké vat tu, so do lap rap.
Complete manufacturing documents: detail drawings, assembly drawings, bills of materials
and assembly diagrams.

1.4. L§ trinh hoc Inventor cho nguwoi méi — A learning path for new Inventor users

Thu ty duoi day di theo dung cach mdt bd ho so ché tao hinh thanh, va cling 1a thu tu cac
chuong trong tai li€u nay:

The order below follows the way a set of manufacturing documents actually comes together, and
is also the order of the chapters in this guide:

1. Sketch va rang budc — nén ctia moi thir. Sketch du rang budc thi mé hinh bén, thiéu
rang budc thi mo6 hinh v& khi sura.
Sketches and constraints — the foundation of everything. A fully constrained sketch gives a
durable model; an under-constrained one breaks when edited.

2. Dyng chi tiét: dun, xoay, quét, khoan 16, bo cung, tao gan.
Part modelling: extrude, revolve, sweep, hole, fillet, rib.

3. Tham sd: dit tén kich thudc, viét cong thirc, lién két bang tinh.
Parameters: naming dimensions, writing formulas, linking spreadsheets.

4. Lép rap: dua chi tiét vao, khoa bac tu do, kiém va cham, 1ap bang ké vat tu.
Assemblies: placing components, removing degrees of freedom, checking interference,
building the bill of materials.

5. TAm kim loai va khung thép — hai bo cong cu chuyén dung, hoc khi cong viéc can
dén.
Sheet metal and steel frames — two specialised toolsets, learned when the work calls for

them.

6. Ban v€ ché tao: hinh chi€u, mat cat, kich thudc, dung sai, bang ké.
Manufacturing drawings: views, sections, dimensions, tolerances and parts lists.
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MEO / TIP — Ngudi dd quen AutoCAD thuong mat nhiéu thoi gian nhét & bude mot, vi thoi
quen v& chinh xac ngay tir nét ¢au. Trong Inventor, cach lam dung 1 v& gan dung hinh dang
trudce, roi moi dat rang budc va kich thude dé hinh tu vé dang.

Users coming from AutoCAD usually spend the longest on the first step, because of the habit of
drawing accurately from the first line. In Inventor the correct approach is to sketch the shape roughly,
then apply constraints and dimensions and let the geometry snap into place.
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Chwong 2. Cai diit, giay phép va khéi dong 1an ddu — Chaprer 2.

Installation, licensing and first start

2.1. Yéu cau cau hinh may dé chay Inventor — Hardware requirements for running
Inventor

Autodesk cong bd cau hinh theo hai mirc: mac khuyén nghi cho cong viéc hang ngiy va
murc t6i thiéu dé phan mém chay dugc. S6 liéu dudi day 1a ciia doi phan mém méi nhét
tai thoi diém bién soan.

Autodesk publishes requirements at two levels: a recommended configuration for daily work and

a minimum for the software to run at all. The figures below are for the most recent release at the
time of writing.

Hang muc Khuyén nghi Téi thiéu
Item Recommended Minimum

Tur 3,0 GHz, tir 4 nhan, c6 AVX2 va

B¢ xur ly AVX512 2,5 GHz
Processor 3.0 GHz or higher, 4 or more cores, 2.5 GHz
AVX2 and AVX512

16 GB cho cum ldp dudi 500 chi

B6 nhé RAM e tiét
Memory 16 GB for assemblies under 500
components

8—16 GB b nhg, bang thong 240

Card dd hoa GB/s, DirectX 12 muc 12 0 4 GB, 96 GB/s, DirectX 11

Graphics 8—16 GB memory, 240 GB/s bandwidth, 4 GB, 96 GB/s, DirectX 11
DirectX 12 Feature Level 12 ()

Do phan giai 3840 x 2160 1280 x 1024

Display
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Hang muc chung Yéu ciu

Common item Requirement

Hé diéu hanh Windows 11 ban 64 bit. Inventor khong c6 ban chay trén macOS.
Operating system 64-bit Windows 11. Inventor has no macOS version.

Dung lugng dia Khoang 40 GB, tinh ca ch tréng dé tai b cai

Disk space About 40 GB, including space for the installer download

Nén .NET Phién ban 10.0 trd 1én; bat cap nhat Windows dé hé thong tu bd sung
.NET runtime Version 10.0 or later, leave Windows Update on so the system supplies it

Excel 2016 trd 1én cai tai may, hoac LibreOffice 7.2 tro 1én — can
cho iPart va tham s lién két bang tinh. Ban Excel chay trén trinh
Béng tinh duyét khong dung duoc.
Spreadsheet Excel 2016 or later installed locally, or LibreOffice 7.2 or later — needed
for iParts and spreadsheet-linked parameters. Browser-based Excel will not
work.

CANH BAO / WARNING — Inventor khong c6 ban cho may Mac. Trang hoi dép cua
Autodesk ghi thang rang Inventor chay trén Windows. May Mac mudn ding phai cai
Windows trén may 4o hodc truy cép tir xa vao mot may Windows, va hiéu ning d6 hoa giam
rd khi chay trong may do.

Inventor has no Mac version. Autodesk's own FAQ states that Inventor runs on Windows. A Mac
must run Windows in a virtual machine or connect remotely to a Windows machine, and graphics
performance drops noticeably inside a virtual machine.

GHI CHU / NOTE — M0 hinh trén 1.000 chi tiét cAn cAu hinh cao hon han: bd xur 1y tir 3,3
GHz, RAM tir 64 GB, card d6 hoa 8 GB bing thong 106 GB/s. Py 1a ngudng déng cin nhic
khi mua may cho ngudi lam cum lip 16n.

Models above 1,000 components need a considerably stronger machine: a 3.3 GHz or faster
processor, 64 GB of RAM or more, and an 8 GB graphics card with 106 GB/s bandwidth. This is the
threshold worth budgeting for when buying a machine for large-assembly work.

MEO / TIP — Xung nhip don nhan quan trong hon s6 nhan khi dung chi tiét, vi phan 16n
thao tdc dyng hinh chay trén mgt nhan. S6 nhan nhiéu chi co lgi khi dung anh va chay mé
phong.

Single-core clock speed matters more than core count for modelling, since most feature operations
run on one core. A high core count pays off only in rendering and simulation.
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2.2. Cac hinh thirc gif’ly phép Inventor — Inventor licensing options

Hinh thirc
Option

Thué bao mét nguoi
dung

Single-user
subscription

Goi phan mém thiét
ké ché tao

Product Design &
Manufacturing
Collection

Mua truéc lugt dung
Token-based access

Ban gido duc
Education licence

N¢i dung

What it is

Tra theo thang, theo ndm hodc theo
ba nam, gan cho mt nguoi

Paid monthly, yearly or for three years,
assigned to one named user

Mot thué bao gém Inventor ciing
AutoCAD, Fusion, Navisworks va
mdt s6 cong cu chi co trong goi

One subscription covering Inventor
plus AutoCAD, Fusion, Navisworks and
several collection-only tools

Mua trudc mét luong luot dung, mo
phan mém méi tri, tinh theo ngay
Credits bought in advance and
consumed by the day when the software
is opened

Mién phi cho sinh vién va giang
vién du diéu kién, gia han héng
nim, cAm ding thwong mai
Free for verified students and
educators, renewed annually, not for
commercial use

Hop véi ai
Who it suits

Nguoi lam thuong xuyén, dung
gan nhu hang ngay

Anyone using it regularly, close to
daily

Pon vi can tir hai phdn mém
Autodesk tro 1én

Offices needing two or more
Autodesk products

Nguoi dung thua, vai ngay
trong thang

Occasional users, a few days a
month

Hoc tap va giang day
Study and teaching

CANH BAO / WARNING — Ban gido duc va ban ding thir ghi r5 loai gidy phép ngay trén
thanh tiéu dé, va tép dyng ra mang diu hiéu ctia ban d6. Dung bén gido duc cho hd so ché
tao ban ra 1a vi pham diéu khoan sir dung.
Educational and trial licences are marked on the title bar, and files produced carry that marking.
Using an educational licence for commercial manufacturing documents breaches the terms of use.

GHI CHU / NOTE — Ban rat gon Inventor LT d4 ngimg ban tir 1au va khong con doi méi.
May nao con gidy phép vinh vién thi ding tiép duoc, nhung khong nén xay quy trinh mai

quanh no.

The cut-down Inventor LT was discontinued years ago and has no newer releases. Machines holding a

perpetual licence can keep using it, but no new workflow should be built around it.

2.3. Cach cai dat Inventor — Installing Inventor

1. Pang nhap tai khoan Autodesk, vao muc quan 1y san pham, chon doi phin mém va

ngon ngir.

Sign in to the Autodesk account, open the product management page, and choose the release

and language.
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2. Tai bo cai. Chira dii dung lugng tréng cho ca tép tai vé 1an phan cai dat.
Download the installer. Leave enough free space for both the download and the installation.
3. Chay b0 cai, chon thu muc cai. Néu c6 mua céc cong cu di kém nhu gia cong hay
phan tich, chon ludn trong budc nay.
Run the installer and choose the destination folder. If companion tools such as CAM or
analysis are licensed, select them at this step.

4. Khoi dong lai may khi bo cai yéu ciu, roi mo Inventor va ding nhap dé kich hoat gidy
phép.
Restart when prompted, then open Inventor and sign in to activate the licence.

5. Cai cac ban va da phat hanh. Ban va 1a tich luy, chi can cai ban méi nhét.
Install any released updates. Updates are cumulative, so only the latest one is needed.

GHI CHU / NOTE — Ban vé cta Inventor khong gé riéng dwge. Mudn quay lai ban goc
phai g& ca phan mém rdi cai lai. Trén may dang chay hd so gap, cai ban vé vao luc ranh, dimg
cai gitra ky giao hang.

Inventor updates cannot be uninstalled on their own. Reverting means removing the whole product
and reinstalling. On a machine with a deadline running, install updates in a quiet period, not mid-
delivery.

2.4. Nhirng viéc can lam ngay sau khi cai Inventor — What to set up straight after

installing Inventor

Bén viéc dudi ddy 1am mot 1an, tiét kiém rat nhidu céng vé sau. Ba viéc dau bat budc
phai xong trude khi dung chi tiét dau tién:

The four items below are done once and save a great deal of work later. The first three must be
complete before the first part is modelled:

1. Tao tép du an va kich hoat n6. Khong lam budc nay thi Inventor chay trén du an
mic dinh, von khong khai noi luu tép va chi dung dé thir nghiém. Cach lam & chuong
4.
Create a project file and activate it. Skipping this leaves Inventor on the default project,
which declares no file locations and is meant only for experimenting. Chapter 4 covers how.

2. Kiém don vi do trong tép mau. Viét Nam dung milimét; chon bo tép mau hé mét
ngay tir dau.
Check the units in the templates. Vietnamese practice is millimetres; pick the metric
template set from the start.

3. Lap tép miu ban vé ciia don vi: khung tén, kho gidy hay dung, kiéu ghi kich thudrc.
Build the office drawing template: title block, usual sheet size and dimension styles.

4. Bat nhap 1énh bing chir viét tiat. Cac chir tit nhiéu ky tu khong bat sin — vao phan
tuy chon chung, muc tuong tac nhéc 1énh, bat nhap chir tat va go1y tu dong.
Switch on command aliases. Multi-character aliases are not enabled by default — in the
general options, under prompting interaction, turn on alias input and autocomplete.
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CANH BAO / WARNING — Autodesk khuyén céo r3: 1ap tép dw an trwéc khi biat dau
thiét ké. Chuyén mot bo tép da phirc tap sang tép du an khac 1a viéc kho va dé dut lién két.
Autodesk states it plainly: set up the project before design work begins. Migrating an already
complex file set into a different project is difficult and prone to broken links.

2.5. Man hinh khéi dong va cach tao té€p mai trong Inventor — The home screen

and creating a new file in Inventor

Mo Inventor 1€n 1a man hinh khéi dong: danh séach t¢p mo gﬁn day, nut tao té¢p maoi, nit
mo t€p va nut quan 1y du an. Tén du an dang hoat dong hién & ddy — nhin n6 trude khi
mo bat ¢t cum lap nao.

Inventor opens on its home screen: a list of recent files, buttons to create and open files, and the
projects button. The active project name is shown here — check it before opening any assembly.

1. BAm New, hop thoai hién cic nhom tép mau theo hé don vi.
Click New; the dialogue shows template groups by unit system.

2. Chon nhém mAau hé mét, rdi chon loai tép: chi tiét, cum lip, ban vé& hodc trinh bay.
Choose the metric group, then the file type: part, assembly, drawing or presentation.

3. Luu tép ngay voi tén dung quy udce, dat vao dung thu muc cua du an, trudc khi dung
bét cr thir gi.
Save the file immediately under a proper name, in the correct project folder, before
modelling anything.

MEOQO / TIP — Luu tép trude khi dung 1a thoi quen dang tap. Tép chua luu ma da dugc cum
lap tham chiéu t6i s& sinh ra duong dan tam, va d6 1a mot trong nhiing cach nhanh nhat lam
hong lién két tép.

Saving before modelling is a habit worth building. A file referenced by an assembly before it has been
saved creates a temporary path, and that is one of the quickest ways to break a link.
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Chwong 3. Giao dién Inventor va cach diéu khién man hinh —

Chapter 3. The Inventor interface and view navigation

Giao dién Inventor d6i theo loai tép dang mé. Mé mot chi tiét thi dai 1énh hién cac 1énh
dung khéi; mo mot cum lip thi dai 1énh chuyén sang cac 1énh rang budc va khdp ndi; mo
mot ban vé thi hién 1énh tao hinh chiéu va ghi kich thudc. Ngudi méi thudng lung tung vi
tuong 1énh bién mét, that ra 1a dang & sai moi trudng.

The Inventor interface changes with the type of file open. In a part, the ribbon shows modelling
commands, in an assembly it switches to constraints and joints, in a drawing it shows view
creation and dimensioning. Beginners often think commands have disappeared when in fact they
are in the wrong environment.

3.1. Cac vung chinh trén man hinh Inventor — 7he main areas of the Inventor

window

Nam ¢ dau

Where

Dung daé
What it does

Chtra toan bo 1énh, chia theo thé va theo moi

Dai I¢nh Béng ngang trén cung truong dang lam viéc
Ribbon Across the top Holds every command, grouped into tabs and keyed to
the current environment
Liét ké tha tu cac tinh nang da dung, hoac danh
Cay duyét Cot doc bén trai sach chi tiét trong cum lép
Browser Vertical panel on the left Lists the modelling features in order, or the
components in an assembly
Ving dd hoa , P At A ,
G %l : Khoang gitta man hinh Noi md hinh hién thi va thao tac
raphics
. P The centre of the screen Where the model is shown and worked on
window :
Lo 4 Xoay vé cac huéng nhin chuan, dat lai huén
Khoi dinh . .. P y & T &
, Goc trén bén phai g0c
hudng . .
. Top right corner Rotates to standard views and resets the home
ViewCube . .
orlentation
Thanh diéu Canh phai ving d6 hoa , . 2 o a
. N p , g N Phong to, di chuyén, xoay tu do, nhin toan canh
hudng Right edge of the graphics

Navigation bar

window

Zoom, pan, free orbit and fit-to-window

Nhic bude ké tiép cua lénh dang chay; bao )

Thanh tran i 4o :
théi e Dai duéi cung bac tu do con lai

Along the bottom Prompts the next step of the running command,
Status bar

reports remaining degrees of freedom

MEO / TIP — Thanh trang thai 1a thir nguoi méi hay bo qua nhét. Khi khong biét 1énh dang
doi minh 1am gi, doc dong d6 truée khi bAm bira.
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The status bar is what beginners ignore most. When a command seems stuck, read that line before
clicking at random.

3.2. Ba moi truwong lam viéc trong Inventor — The three working environments in
Inventor

Ba loai tép tmg véi ba cach nghi khac nhau. Nam duoc ranh gidi giira chiing 1a nam dugc
phan 16n cach 1am viéc cta phan mém:

Three file types correspond to three different ways of thinking. Understanding the boundaries
between them covers most of how the software works:

Mboi truong ¢ Lam gi trong do

Environment What you do there

Dung mét vét thé don 1é bang chudi tinh ning chong

Chi tiét . A
Part -1pt 1én nhau
ar o
Build a single object from a stack of features
Cum lap i am Dit cac chi tiét vao dung vi tri twong d6i v6i nhau
Assembly Place parts in their correct positions relative to one another
Sinh hinh chiéu, ghi kich thudc, 1ap bang ké dé giao
Ban vé .idwhodc .dwg  xudng
Drawing .idw or .dwg Generate views, add dimensions and build a parts list for the
shop
Tach roi cum lap dé v& so do lap, dung anh va video
Trinh bay ipn huéng dan lap
Presentation Explode an assembly for assembly diagrams, images and

instruction videos

GHI CHU / NOTE — Bén loai tép nay lién két voi nhau theo mot chiéu: chi tiét nudi cum
lap, cum ldp nudi ban v& va ban trinh bay. Stra & gbc thi moi thir phia sau cip nhat theo.
The four file types are linked in one direction: parts feed assemblies, and assemblies feed drawings
and presentations. An edit at the source updates everything downstream.
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3.3. Cach xoay va phong to moé hinh trong Inventor — Rotating and zooming the
model in Inventor

Thao tac Cach lam

Action How

Phong to, thu nhd Lén nut gilra chudt

Zoom Roll the middle mouse button

Di chuyén méan hinh Gifr nut gitra chuot va kéo

Pan Hold the middle button and drag

Xoay tu do Bam r4, hodc gir Shi £t clng nut gitta chudt rdi kéo
Free orbit Press ¥4, or hold shift with the middle button and drag

Bam dup nat gitra chudt, hodc dung 1énh Zoom A11 trén thanh diéu
hudng
Double-click the middle button, or use Zoom A1l on the navigation bar

Nhin vira man hinh
Fit to window

V& khung nhin truéec d6  Bam £5

Previous view Press ¥5
V& hinh chiéu truc do Bam F6, hodc bdm biéu twrong ngdi nha canh khéi dinh hudng
Isometric view Press ¥6, or click the house icon beside the ViewCube

Huéng nhin gdc do ngudi ding dit: xoay mé hinh téi goc nhin ung ¥, bam chudt phai 1én
khéi dinh hudng rdi chon dat 1am huéng gdc. Tir d6 mdi 1an bam biéu twong ngdi nha 1a
vé diing goc do.

The home view is set by the user: rotate the model to a preferred angle, right-click the ViewCube
and set it as home. From then on the house icon returns to that exact angle.

3.4. Cay duyét va cach doc lich sir dung mo hinh — The browser and reading the
modelling history

Cay duyét trong tép chi tiét ghi lai thir tu ting budc dung, tir trén xudng dudi. Mdi dong
la mét tinh nang: mot khdi dun, mét 18 khoan, mot gdc bo. Bam dap vao dong nao 1a m¢é
lai hop thoai cia budc d6 dé stra. Kéo thanh ngang cudi cay 1én trén mét tinh nang thi mé
hinh 10i vé trang thai trudc khi ¢ tinh ning d6 — cach nhanh nhat dé hiéu mot mé hinh
la dugc dung ra sao.

The browser in a part file records each modelling step in order, top to bottom. Every line is a
feature: an extrusion, a hole, a fillet. Double-clicking a line reopens that step's dialogue for
editing. Dragging the end-of-part marker above a feature rolls the model back to the state before
it — the fastest way to understand how an unfamiliar model was built.

* Biéu tugng c6 dau cham than vang: tinh ning canh bao, van dung duoc nhung c6 van
de.

A yellow warning icon: the feature still builds but has an issue.
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« Biéu tuong chir thap do: tinh nang 15, khong dung dugc, phai sira mdi chay tiép.
A red cross: the feature has failed and must be fixed before the model rebuilds.

« Dong chir nhat: tinh nang bi tit tam, khong tham gia vao mé hinh.
A greyed-out line: the feature is suppressed and takes no part in the model.

« BaAm chuot phai mot tinh nang roi chon ddi tén: dit tén c6 nghia thay cho
Extrusion3.
Right-click a feature and rename it: a meaningful name beats Extrusion3.

MEO / TIP — Trong md hinh s& giao cho nguoi khic ding, ddi tén cac tinh nang chinh theo
chirc ndng: Than chinh, L6 bt bu 16ng, Ranh then. Nguoi nhan stra mo hinh nhanh
hon han.

In a model that will be handed over, rename the main features by function: Main body, Bolt
holes, Keyway. Whoever inherits it will work far faster.

3.5. Chu6t phai va banh xe I€nh trong Inventor — The right-click marking menu in
Inventor

Bam chudt phai trong ving d6 hoa mé ra mot vong tron tdm 6 1énh quanh con tré. Cac
1€nh trong vong tron ddi theo tha dang duoc chon: chon mot mat thi hién 1énh dung trén
mit; chon mot chi tiét trong cum lép thi hién 1€nh rang budc. Quen tay roi thi thao tac nay
nhanh hon di tim 1é€nh trén dai 1énh.

Right-clicking in the graphics window opens a ring of eight commands around the cursor. The
commands change with what is selected: a face brings up modelling commands, a component in
an assembly brings up constraints. Once the muscle memory is there, it is faster than hunting the
ribbon.

GHI CHU / NOTE — Vong Iénh nay bt tat dugc trong phan tuy chon. Néu may hién danh
sach 1énh doc kiéu cii thay vi vong tron, vao tuy chon chung dé dbi lai.

The marking menu can be switched on or off in the options. If the machine shows a classic vertical list
instead of the ring, change it in the general options.
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Chwong 4. Tép du an va cach to chirc tép trong Inventor —

Chapter 4. Project files and file organisation in Inventor

Pay la chuong ma ngudi tu hoc hay bo qua, va ciing 13 ngudn gbe cia phan 16n su cd mat
lién két tép vé sau. Inventor khong luu hinh hoc cua chi tiét vao trong cum lip. Cum lap
chi gitr dudong dan tré toi timg tép chi tiét. Tép du an 1a thr day Inventor biét di tim
nhiing tép d6 ¢ dau.

This is the chapter self-taught users skip, and the source of most broken-link problems later.

Inventor does not store part geometry inside an assembly. The assembly holds only paths
pointing at each part file. The project file is what tells Inventor where to look for them.

4.1. Tép du an .ipj trong Inventor la gi — What the .ipj project file does in Inventor

Tép .ipj la mot t¢p nho dat & géc thu muc du an. N6 khai bao thu muc lam viéc, cac
thu myc thu vién dung chung, thu muc chira tép mau va cach Inventor giai quyét duong
dan khi mé cum lép. Tai mdt thoi diém chi c6 mot tép du an dang hoat dong, tén cuia nd
hién trén thanh tiéu dé.

The .ipj file is a small file at the root of the project folder. It declares the workspace folder,

any shared library folders, the template folder, and how Inventor resolves paths when opening
an assembly. Only one project is active at a time, and its name appears in the title bar.

Muc trong tép du an Nghia

Project entry Meaning

Workspace Thu muc gbc chira tép dang 1am cia dy an nay
Workspace The root folder holding the working files for this project

Thu muc chira chi tiét dung chung nhiéu du an, thuong dat
chi-doc
Folders of parts shared across projects, usually set read-only

Libraries
Libraries

Frequently Used Subfolders  Lbi tat tdi cac thu muc con hay mo

Frequently Used Subfolders Shortcuts to folders opened often

. Chi chd dat tép mau, thu vién chi tiét tiéu chudn, tép cau hinh
Folder Options . . .

. Points to templates, the standard parts library and configuration
Folder Options .

files
, B¢ kiéu trinh bay dung chung: kiéu kich thudc, kiéu vat liéu,

Style Library kidu ban v& PR o
Style Library

Shared styles: dimension styles, material styles, drawing styles

CANH BAO / WARNING — M¢ mét cum lap khi dang bat sai tép du 4n 12 nguyén nhan s6
mot ctia 16i bao thiéu tép. Poi tép duw an phai 1am khi chua mé tép nao — Inventor khong
cho d6i trong luc dang c6 tép ma.

Opening an assembly under the wrong active project is the single most common cause of missing-file
errors. Switching project must be done with no files open — Inventor will not allow it otherwise.
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4.2. Cach tao tép du an mdi trong Inventor — Creating a new Inventor project

1. Boéng hét tép dang mo. Tur man hinh khoi dong, chon Projects.
Close every open file. From the home screen, choose Projects.

2. BAm New dé md trinh huéng dan tao dy an.
Click New to open the project wizard.

3. Chon kiéu dy an mot nguoi dung, trir khi don vi c6 hé quan 1y tép dung chung.
Choose the single-user project type, unless the office runs a shared vault.

4. Piat tén du 4n va tré thu muc goc t6i thu muc di 14p sin cho cong trinh.
Name the project and point its root at the folder already created for the job.

5. Khai cac thu myc thu vién néu don vi c6 bo chi tiét dung chung.
Add library folders if the office keeps a shared parts set.

6. Bam xong, rdi bam dup vao tén du an trong danh sach dé kich hoat — déu tich xanh
cho biét du 4n dang hoat dong.
Finish, then double-click the project name in the list to activate it — a green tick marks the
active project.

MEO / TIP — MJi cong trinh mot tép du 4n riéng, dit ngay tai thu muc gde ciia cong trinh.
Khi can giri ca bd cho ddi tac, nén ca thu muc gbe kém tép . ip5 1a bén kia m& duge nguyén
trang.

One project file per job, placed at the root of that job's folder. When the whole set has to go to a
partner, zipping the root folder with the . ipj inside lets them open it exactly as built.

4.3. Cach Sflp Xép thwe muc du an co khi — Structuring folders for a mechanical
project

Khoéng cé cAu trac thu muc bét budc, nhung c6 mot ciu trac da chuing minh 1a chiu dugc
thay doi trong nhiéu nim:

There is no mandatory folder structure, but one arrangement has proven durable over years of
changes:
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Thw muc Chura gi

Folder Contents

Tép du an, dit ngay ¢ gbc

Project.ipj -
- The project file, at the root

Toan b tép . ipt do minh dung

Parts o 9
Every .ipt built in-house
Assemblies Tép . %am .cua cum lap va cum lap con
. iam files for assemblies and subassemblies
5 . Tép ban vé& va ban xuat PDF, DWG
rawings
Drawing files and their PDF or DWG exports
Library Chi tiét mua sin, chi tiét tiéu chuén, tép nhan tir nha cung cép
Purchased parts, standard parts and supplier files
Templates Tép mau c6 san khung tén va kicu trinh bay cua don vi
Templates carrying the office title block and styles
. Tép STEP, IGES, STL trao d6i v6i bén ngoai
xchange

STEP, IGES and STL files exchanged with outside parties

CANH BAO / WARNING — Sau khi cum lip da tham chiéu t&i mot tép chi tiét, khéng doi
tén va khong doi tép d6 bang trinh quan Iy tép ciia hé diéu hanh. Mubn dbi tén hay doi,
dung cong cu quan 1y tép ngay trong Inventor dé phan mém stra dudng dan trong moi tép lién
quan.

Once an assembly references a part file, do not rename or move that file in the operating system'’s
file manager. Use Inventor's own file management tools so that the paths are corrected in every file
that refers to it.

4.4. Quy woc dat tén tép va ma chi tiét — Naming conventions for files and part

numbers

Tén tép trong Inventor mac dinh 1a Partl, Assemblyl. Gilt nguyén cac tén d6 qua vai
chuc chi tiét 13 ty chudc 1dy ric rdi. Mot quy udc tén du dung gdm ba phan: mi cong
trinh, ma cum, sb tht tu chi tiét.

Inventor names files Partl, Assemblyl by default. Keeping those names across a few dozen

parts invites trouble. A workable convention has three parts: job code, sub-assembly code, part
number.

« Tén tép khong dau, khong khoang tring — dung dau gach ngang hoic gach dudi.
File names without accents or spaces — use hyphens or underscores.

« M4 chi tiét ghi vao thudc tinh Part Number cua tép, khong chi ghi o tén tép; bang ké
vat tu 1y so tir thudc tinh do.
Put the part number in the file's Part Number property, not just the file name, the bill of
materials reads that property.
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« Chi tiét mua sén dit tén theo ma cua nha san xuat dé dé dit hang.

Name purchased parts by the manufacturer's code so ordering is straightforward.
+ S6 hiéu ban v& khép véi ma chi tiét hodc ma cum ma né thé hién.

Drawing numbers should match the part or assembly code they document.

GHI CHU / NOTE — Dién thudc tinh tép — ma chi tiét, tén goi, vat li¢u, nguoi thiét ké —
ngay ltc tao tép. Nhitng 6 ndy chay thing vao khung tén ban v& va bang ké vat tu, dién sau thi
phéai mo lai tirng tép mat.

Fill in the file properties — part number, description, material, designer — when the file is created.
These fields flow straight into the drawing title block and the bill of materials; filling them later means
reopening every file one by one.

4.5. Tép mau va don vi do trong Inventor — Templates and units in Inventor

Tép mau quyét dinh don vi do, kiéu ghi kich thudc, chuan trinh bay ban vé& va khung tén.
Inventor cai san vai bd mau theo hé mét va hé inch. Pon vi tai Viét Nam 1a milimét, nén
chon bd miu hé mét ngay tir dau.

Templates set the units, dimension styles, drafting standard and title block. Inventor ships

several template sets in metric and imperial units. Vietnamese practice is millimetres, so pick the
metric set from the start.

1. Mo mot tép mau hé mét, dat sin vat liéu mic dinh va kiéu ghi kich thudc theo chuin
don vi dung.
Open a metric template, set the default material and the dimension style the office uses.

2. V&i tép mau ban vé: thay khung tén bang khung tén cia don vi, dit kho gidy hay
dung.
For a drawing template: replace the title block with the office block and set the usual sheet
size.

3. Luu vao thu muc Templates cta du 4n hodc thu muc mau do tép du 4n chi téi.
Save into the project's Templates folder or the template folder the project points to.

4. Tu d6 moi t¢p mdi tao trong du an déu ké thira thiét 1ap nay.
From then on, every new file in the project inherits these settings.

CANH BAO / WARNING — Déi don vi cia mot tép di dung xong khong ddi kich thudée
thit ciia vat thé — chi doi cach hién thi con s6. Mot chi tiét dung nham trong h¢ inch rdi doi
sang milimét van sai kich thudc. Kiém don vi trudc khi v& nét dau tién.

Changing the units of a finished file does not change the physical size of the object — only how the
numbers are displayed. A part modelled by mistake in inches and then switched to millimetres is still
the wrong size. Check units before the first sketch line.

MEO / TIP — Khi nhén tép tir dbi tic nudc ngoai, viéc dau tién 1a do mot kich thudc da biét
trén md hinh dé x4c nhan don vi. Nham giita inch va milimét 1 15i tén kém nhat trong trao
doi dit liéu co khi.

When receiving a file from an overseas partner, the first move is to measure a known dimension to
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confirm the units. Confusing inches with millimetres is the costliest error in mechanical data
exchange.
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Chwong S. Dung chi tiét ba chiéu — Chapter 5. Part modelling

Mot chi tiét trong Inventor khong dugc v€, n6 dugc dung. Bét dau 1a mot sketch hai
chiéu d3 rang budc du; sketch d6 duoc dun hodc xoay thanh khéi dic; khéi dic tiép tuc bi
cat, khoan, bo, vat, khoét rong cho t6i khi giéng vat that. Mdi thao tac dé lai mot feature
nam trong ciy tinh ning va stra lai duoc bat ctr luc nao.

A part in Inventor is not drawn, it is built. It starts from a fully constrained two-dimensional
sketch; that sketch is extruded or revolved into a solid; the solid is then cut, drilled, filleted,
chamfered and shelled until it matches the real workpiece. Every operation leaves a feature in
the model tree and can be edited later.

GHI CHU / NOTE — Quy udc ky hi€u: chir in d@m nhu Extrude 1a tén 1énh, thé hoac nut
trén giao dién, gir nguyén tiéng Anh vi ban Inventor dung & Viét Nam 14 ban tiéng Anh; chit
trong ddu nhéay 1 tén 6 nhap hodc gia tri gd vao; ddu — chi dudng di qua cac cap trinh don.
Notation: bold words such as Extrude are command, tab or button names in the interface, kept in
English because Inventor is used in Vietnam in its English build; text in backticks is a field name or
a value to type; the arrow — shows a path through menu levels.

Nhom tinh niang Gom Cin gi truée khi chay
Feature group Members What it needs first

Sinh tir sketch Extrude, Revolve, Sweep, Mot sketch c6 bién dang kin
Sketched features Loft, Coil, Rib A sketch containing a closed profile

Mot khdi dic di ton tai, chon canh

Dit1én khéi co sin  Hole, Fillet, Chamfer, Shell, o
’ hoac mat

Placed features Draft, Thread S

/ An existing solid; pick an edge or a face
Nhéan ban Rectangular, Circular, Mot hodc nhiéu feature da dung xong
Pattern features Sketch Driven, Mirror One or more finished features

5.1. Cach dung Iénh Extrude trong Inventor — Using the Extrude command

Extrude dun bién dang phang theo phuong vudng goc voi mit phing sketch. Pay 1a 1énh
tao ra phﬁn 16n khéi lugng cia mot chi tiét: tim, ban ma, mat bich, than hop, gan, va ca
cac hoc khoét.

Extrude pushes a flat profile along the direction normal to its sketch plane. It produces most of
the material in a typical part: plates, gussets, flanges, housing bodies, ribs, and cut-outs as well.

1. Chon 1énh Extrude (phim E). Néu sketch chi c6 mét vung kin, Inventor ty chon vung
do lam profile.
Start Extrude (shortcut E). If the sketch contains a single closed region, Inventor selects it
as the Profile automatically.

2. Sketch c¢6 nhiéu ving thi nhap 1an lugt cac ving can dun; nhap lai 1én mot ving da
chon dé bé.

Tai liéu nay dugc bién soan boi ddi ngii ctia website: https://globalmarket.vin
Trang 25



Huéng dan st dung Autodesk Inventor / Autodesk Inventor User Guide

If the sketch has several regions, click each region to be extruded; click a selected region
again to deselect it.

3. Chon kiéu két thuc, nhap chiéu day, chon huéng.
Choose the termination, type the depth and set the direction.
4. Chon phép khoi: cOng, trur, giao hodc tao khdi mai.
Choose the boolean operation: join, cut, intersect or new solid.

Cac 6 trong hép thoai Extrude / Fields in the Extrude dialog:

Profile : vung kin cln dun / the closed region to extrude
Output : Solid hodc Surface / solid or surface
Distance : chiéu day dun / the depth of the extrusion
Direction : thuén, nghich, Symmetric, Asymmetric

default, flipped, symmetric, asymmetric
Taper angle : gbéc cdébn mdt bén / taper on the side faces
Boolean : Join, Cut, Intersect, New Solid

Kiéu két thic | Khdi chay téi dau

Termination Where the material stops

Pung chidu day gd vao — dung cho tim, ban ma, chi tiét c6 bé day danh
nghia

Distance )
Exactly the depth typed — used for plates, gussets and parts with a nominal
thickness
To Next Chay t61 mat gap dau tién roi dung
Runs to the first face it meets and stops
To Chay t6i mot mat hoac mot mat phéng do nguoi dung chi
Runs to a face or work plane that the user picks
Bit dau & mot mat, két thiic & mot mat khac
Between
Starts at one face and ends at another
All Xuyén hét vat liéu theo hudng da chon — chi ding cho phép trir

Goes through all material in the chosen direction — for cuts only

« Bon nut huéng dun: thuan, nguge, Symmetric (dun hai bén, mdi bén nira chiéu day da
g0) va Asymmetric (hai bén, mdi bén mot tri sb riéng).
Four direction buttons: default, flipped, Symmetric (both sides, half the typed depth each
way) and Asymmetric (both sides, each with its own value).

* Taper angle tao gbc con cho mat bén. Géc duong lam khdi n6 ra theo chiéu dun,
goc Am 1am thu lai. Pay 1a cach nhanh nhat dé dat do con cho chi tiét dic.
Taper angle tapers the side faces. A positive angle widens the solid along the extrusion
direction, a negative angle narrows it. This is the quickest way to put draft on a cast part.
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Phép khoi

Operation

Cong phan dun vao khéi dang co

Join
Adds the extruded material to the existing solid
T Trir phan dun khoi khéi dang c6 — khoét hdc, xé ranh, cat bién
Removes the extruded material — pockets, slots and trimmed edges
Chi giir phan giao nhau giita khdi cii va phan dun
Intersect . .
Keeps only the volume common to the old solid and the new extrusion
Tao mot khdi doc lap trong cung file; chi tiét nhiéu than dung cho thiét ké
. th m rdi tach r
New Solid €0 cum ro1 tach ra sau

Creates an independent body in the same file; multi-body parts are used to
design an assembly as one lump and split it later

CANH BAO / WARNING — Bién dang h¢ thi Inventor chi dun ra mét (surface), khong ra
khéi ddc. Thay két qua 13 mot to mong khong c6 khdi lwong thi quay vé sketch tim chd hai
dau dudng chua tring nhau.

An open profile extrudes into a surface, not a solid. If the result is a thin sheet with no mass, go back
into the sketch and find the gap where two ends do not meet.

5.2. Lénh Revolve trong Inventor cho chi tiét tron X0ay — The Revolve command

for parts of revolution

Revolve xoay mot bién dang phéng quanh mot tryc. Truc, bac, bich, puly, nép chup, banh
da — tht ca nhitng gi tién dugc trén may tién déu nén dung bé‘mg Revolve, vi bién dang
nira mit cat chinh 13 hinh ma ngudi tho tién doc.

Revolve spins a flat profile about an axis. Shafts, bushes, flanges, pulleys, caps and flywheels —

anything that can be turned on a lathe should be built with Revolve, because the half-section
profile is exactly the shape the turner reads.

* Axis nhén mot duong théng trong sketch, mdt canh cua khdi, hodc mot truc géc (x
Axis,Y Axis, 72 Axis).
Axis accepts a sketch line, a model edge, or one of the origin axes (X Axis, Y Axis, 2
Axis).

* Full xoay tron 360°. Chon Angle dé xoay mot goc, dung khi can dung mot canh roi
nhan ban bang Circular Pattern.
Full sweeps a complete 360°. Choose Angle to revolve through a set angle, useful when
one blade is modelled and then repeated with Circular Pattern.

* Phép khdi Join, Cut, Intersect dung nhu ¢ Extrude. Phép Cut quanh mét truc tao
ranh vong, ranh phe, ranh gioang chir O.
The Join, Cut and Intersect operations work as in Extrude. A revolved Cut produces
circular grooves, circlip grooves and O-ring grooves.
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CANH BAO / WARNING — Bién dang khong dugc cit qua truc xoay. Néu can khdi ddi
xtng hai bén truc thi v€ nira bién dang nam tron mat phia va cho truc lam canh bién.

The profile must not cross the axis of revolution. For a shape symmetric about the axis, draw half the
profile entirely on one side and let the axis form its boundary.

MEO / TIP — V& duong tim bang céng cu Centerline trong sketch. Khi ghi kich thudc tir
bién dang sang dudng tAm, Inventor tuy nhan doi tri s6 thanh duong kinh chi khong phai ban
kinh — dung cach ghi ciia ban v& chi tiét tién.

Draw the axis with the sketch Centerline tool. When a dimension is placed from the profile to a
centerline, Inventor doubles the value and reports a diameter rather than a radius — the convention

used on turned-part drawings.

5.3. Sweep, Loft va Coil trong Inventor — Sweep, Loft and Coil

Sweep — quét bién dang theo dwong din — Sweep — a profile along a path

Sweep can hai sketch nim & hai mit phang khac nhau: mot sketch chua tiét dién, mot
sketch chtra dudng dan. Dung cho 6ng, tay vin, thanh udn, dng thuy luc, gioing vién.
Sweep needs two sketches on different planes: one holding the cross-section, one holding the
path. It is used for pipes, handrails, bent bars, hydraulic lines and edge seals.

* Orientation ddt Path thi tiét dién luén vudng goc voi duong dan; dit Parallel
thi tiét dién giir nguyén phuong ban dau trong sudt hanh trinh,
With Orientation sef to Path the section stays perpendicular to the path; set to
Parallel it keeps its original orientation all the way along.

CANH BAO / WARNING — Bén kinh cong cta dudng din nhé hon kich thudc tiét dién thi
khéi tur cit vao chinh né va 1énh bao 18i. Cach g: ting ban kinh uén hodc thu nho tiét dién.
If the bend radius of the path is smaller than the section, the solid folds into itself and the command
fails. The fix is a larger bend radius or a smaller section.

Loft — ndi nhiéu tiét dién — Loft — blending several sections

Loft ndi hai hay nhiéu tiét dién nidm trén cac mit phéng khac nhau thanh mot khdi
chuyén tiép. Con thu dng, phéu, miéng gié chuyén tir tron sang chit nhat, thin canh —
déu 1a bai toan cua Loft. Thir tw chon tiét dién chinh 1a thir tw khdi di qua.

Loft blends two or more sections lying on different planes into one transition solid. Reducers,

hoppers, duct transitions from round to rectangular and aerofoil bodies are all Loft work. The
order in which sections are picked is the order the solid passes through them.

* Rails la cdc duong din bién khong ché hinh dang giita céc tiét dién; Center Line
1a mot dudng din duy nhat ma moi tiét dién phai vudng goc véi no.
Rails are guide curves that control the shape between sections, Center Line is a single
guide that every section must stay perpendicular to.

« Piéu kién dau cudi Conditions dat khdi ndi tron hodc tiép tuyén voi mit da co,
tranh giy canh & chd giap ndi.
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The Conditions settings make the blend tangent or smooth to an existing face, avoiding a
hard edge at the junction.

MEO/TIP — Khéi loft bi xodn khi céc tiét dién c6 diém béat dau 1éch nhau. Kéo cac dau
diém trén timg tiét dién cho chung thing hang theo mot dudng sinh 1a hét xoin.

A loft twists when the start points of the sections do not line up. Drag the point markers on each
section until they sit along one generating line and the twist disappears.

Coil — 10 xo va dwong ren — Coil — springs and helical cuts

Coil quét mot tiét dién theo duong xo0dn b¢ quanh mot truc. Pay 1a Iénh dung 16 xo nén,
16 xo0 kéo, rudt ga, va la cach duy nhét tao ra ren cit that khi can biéu dién chinh x4c bién
dang ren.

Coil sweeps a section along a helix about an axis. It builds compression springs, extension

springs and spiral tubing, and it is the only way to cut a true thread form when the real profile
must be shown.

Kiéu khai bao Nhap vao

Coil Size type Values entered

Pitch and Budc xo0dn va s vong
Revolution Pitch and number of revolutions
Revolution and S6 vong va chiéu cao

Height Number of revolutions and height

Budc xoan va chiéu cao

Pitch and Height
Pitch and height

Xoian phang, khong tang chiéu cao

Spiral
A flat spiral with no rise

« Thé Coil Ends xir 1y hai dau 16 xo: F1at mai phang mot goc nhat dinh dé 10 xo
dung vimg, Natural dé nguyén dau xoan.
The Coil Ends tab handles both ends of a spring: Flat grinds a set angle so the spring
stands square, Natural leaves the helix as it is.

CANH BAO / WARNING — Ren dung bang Coil c6 hang nghin mit cong, 1am file ning va
cum lip quay cham. Trong san xuét binh thudng hiy dung 1énh Thread — ren chi 13 ky hiéu
trén md hinh nhung ghi ding trong ban vé& ché tao.

A thread built with Colil carries thousands of curved faces, making the file heavy and the assembly
slow to rotate. For normal production work use the Thread feature instead — the thread is only
represented on the model, yet it is annotated correctly on the drawing.
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5.4. Cach khoan 16 bz"lng 1énh Hole trong Inventor — Drilling holes with the Hole
command

L cit bang Extrude va 15 tao bang Hole trong gidng nhau trén man hinh nhung khac
han vé dir liéu. Feature Hole mang trong né duong kinh danh nghia, kiéu khoét, chiéu
sdu, hé ren va cap dung sai. Khi dua sang ban v&, Hole Note 13y thang bo dir liéu d6 ma
ghi M12x1.75 - 6H, Hole Table liét ké duoc toa do timg 16. Lo cit béing Extrude chi
1a mot cai hc rong, mudn ghi gi phai go tay.

A hole cut with Extrude and a hole made with Hole look the same on screen but carry different
data. A Hole feature holds the nominal diameter, the seat type, the depth, the thread designation
and the tolerance class. On the drawing, a Hole Note reads that data directly and writes
M12x1.75 - 6H, and a Hole Table can list the coordinates of every hole. A hole cut with
Extrude is an empty pocket: every annotation has to be typed by hand.

Kiéu 16 Tiéng Viét Dung khi
Hole type Viethamese term Used when
- L4 tron L sudt, 15 dinh vi, 15 thoat
imple
Plain hole Through holes, locating holes, drain holes
Chon buldng va cap lap, Inventor lay duong kinh
Clearance Lo lap bulong theo tiéu chuan
Bolt clearance hole Pick the fastener and the fit class; Inventor takes the
diameter from the standard
L3 ren L3 bat vit ¢6 ren, chon hé ren va cép ren
Tapped Threaded holes, the thread series and class are
Tapped hole
selected
Taper Tapped Lo ren con Dau noi ong thuy luc, khi nén
Taper tapped hole Hydraulic and pneumatic port fittings

Kiéu khoét miéng | Tiéng Viét Pé 1am gi

Vietnamese term Purpose
None Khong khoét Ld thang subt chiéu day

No seat A straight hole through the material

L khoét bac Chim dau buldng tru xudng dudi mat chi tiét
Counterbore

Counterbore Sinks a cap-head bolt below the surface

. L5 khoét con Chim dAu vit con 90°

Countersink

Countersink Sinks a 90° countersunk screw head

Phay phiang mot vong quanh 1 cho long den ti

Spot face Mat tya phay phang déu trén bé mat duc

Spotface Machines a flat seat around the hole so the washer
beds evenly on a cast surface
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« Cach dat vi tri 16: From Sketch lay cac diém trong sketch 1am tim 16 — cach dung
nhiéu nhét vi vj tri 15 duoc rang budc béng kich thudc; Concentric dat déng tam
v6i mot canh tron; Linear do tir hai canh; On Point dat vao mot work point.
Placement methods: From Sketch uses sketch points as hole centres — the most common
choice, because the positions are then dimensioned and constrained; Concentric centres
the hole on a circular edge; Linear measures from two edges; On Point places it on a
work point.

« Kiéu két thuc Distance, Through All, To ding nhu ¢ Extrude. Vi 16 khoan ¢6
day, Drill Point dat day phang hay day con 118° cho giéng mili khoan that.

The Distance, Through All and To terminations work as in Extrude. For a blind hole,
Drill Point sets a flat bottom or the 118° cone left by a real drill.

MEO / TIP — Djt tat ca tdm 16 ciia mot mit bich vao mdt sketch diém rdi chay mét 1énh
Hole. Cay tinh ning gon lai, va d6i duong kinh ca cum 15 chi mat mot 1an stra.

Put every hole centre of a flange into one point sketch and run one Hole command. The model tree
stays short, and changing the diameter of the whole set takes a single edit.

Thread — ren trén truc va trong 16 — Thread — external and internal threads

Thread dit ren 1én mot mit tru da c6. Inventor khong cit vat liéu; nd gin dir liéu ren va
mot 16p hién thi 1én mat d6. Chon hé ren trong Thread Type (ren mét [SO, ren 6ng, ren
Anh), chon Size, Designation, Class va chiéu ren phai hay trai. Ren c6 thé chay hét
chiéu dai mit try hodc chi mét doan tinh tr mat dau.

Thread applies a thread to an existing cylindrical face. Inventor cuts no material; it attaches
thread data and a display texture to that face. Choose the series in Thread Type (ISO metric,
pipe, imperial), then Size, Designation, Class and the hand of the thread. It can run the full
length of the cylinder or a set length from the end face.

5.5. Fillet va Chamfer trong Inventor — Fillets and chamfers

Fillet bo cung tai canh, Chamfer vat mép. Hai 1énh nay chay sau cung, khi hinh dang
chinh da xong. Thir tu dung quyét dinh két qua: bo trudc rodi khoét thi mat ludn cung bo &
chd bi khoét; khoét trude roi bo thi cung bo chay theo mép héc.

Fillet rounds an edge, Chamfer bevels it. Both belong at the end of the build, once the main

shape is settled. Order matters: fillet first and then cut, and the round disappears where the
material is removed; cut first and then fillet, and the round follows the edge of the pocket.
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Lénh Cach nhap

Command Input method

Chon canh hodc cum canh, nhép ban kinh

Fillet > Edge Fillet i
Select edges or edge loops and enter a radius

Bo gitra hai mat khong chung canh
Rounds between two faces that share no edge

Fillet —» Face Fillet

Bo tron bé mat gitra ba mat, khong can nhap ban kinh
Rounds fully across three faces, no radius is entered

Fillet —» Full Round

VAt can, mot tri s6
Equal bevel, one value

Chamfer — Distance

Chamfer — Distance Mot canh vat va mot goc
and Angle One leg and an angle
Chamfer — Two Hai canh vat khac nhau
Distances Two different legs

* M6t 1énh Fillet nhan nhiéu nhém canh véi ban kinh khéc nhau: nhan click to add
dé thém nhom. Gom céc canh cling ban kinh vao mot feature gitip cdy tinh ning ngan
va tinh lai nhanh hon.

One Fillet command accepts several edge sets with different radii: press Click to add for

another set. Grouping edges of equal radius into one feature keeps the tree short and
recomputes faster.

* Variable cho ban kinh thay d6i doc theo mét canh; setbacks xir 1y chd ba cung bo
gap nhau & mot dinh.
Variable gives a radius that changes along an edge; Setbacks control the point where
three fillets meet at a corner.

CANH BAO / WARNING — Ban kinh bo 16n hon vat liéu con lai thi 1énh béao 13i. Gap mot
feature bo gdm ba muoi canh bao 151, hily bo bot canh cho téi khi tim ra canh gay 151, rdi tach
canh do6 thanh mét feature riéng voi ban kinh nho hon.

A radius larger than the remaining material makes the command fail. When a fillet feature containing

thirty edges fails, remove edges until the offending one is found, then put it in a separate feature with
a smaller radius.

Shell — khoét rong tao vé — Shell — hollowing a body

Shell bién khéi dic thanh vo mong déu: chon cac mit can mo, nhdp Thickness, chon
huéng do chiéu day vao trong, ra ngoai hay déu hai phia. Dung cho v hdp, than bom, chi
tiét nhya, chi tiét dic. Nt Unique face thickness dat chiéu day riéng cho ting
mat.

Shell turns a solid into a thin wall of constant thickness: pick the faces to remove, enter a
Thickness and choose whether it is measured inward, outward or both ways. It suits
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enclosures, pump bodies, plastic parts and castings. The Unique face thickness button
assigns a separate thickness to individual faces.

MEO / TIP — Chay Shell trudc khi bo canh thi vo déu va it 16i hon. Néu bo trudce, Inventor
phéi dung vo bam theo mit cong va thuong khong du vat liéu & chd ban kinh nhd.

Run Shell before filleting: the wall comes out even and fails less often. If the fillets come first,
Inventor has to offset the wall along curved faces and usually runs out of material where the radius is
small.

Rib — gan tang cirng — Rib — stiffening ribs

Rib dung gan tr mgt duong sketch hd: Inventor tu kéo dai duong do tédi khi gap vat licu
r0i dap thanh gan diy Thickness. Khong phai vé bién dang kin, khong phai do chiéu
cao gan. Tuy chon To Next cho gan chay toi mat gip dau tién, Finite gi6i han chiéu
cao gan bang s6. Gan duc thuong can thém goc thoat khuon, khai bdo ngay trong hop
thoai.

Rib builds a stiffener from an open sketch line: Inventor extends that line until it reaches
material and thickens it to Thickness. There is no closed profile to draw and no rib height to

measure. The To Next option runs the rib to the first face it meets, Finite limits its height to a
typed value. Cast ribs usually need draft, which is set in the same dialog.

Draft — géc thoat khuéon — Drafi — moulding draft angles

Draft nghiéng mit bén mot goc nho dé chi tiét rat ra khoi khuon duge. Fixed Plane
gilt nguyén mot mat phang lam chuan va nghiéng cac mit quanh no; Fixed Edge giir
nguyén mot canh; Parting Line nghiéng hai phia theo duong phan khuon. Chi tiét dtic
va chi tiét ép nhya thuong ldy 1° dén 3° tuy chiéu sau 1ong khudn va vat lidu.

Draft tilts side faces by a small angle so the part can leave the mould. Fixed Plane keeps one
plane fixed and tilts the faces around it; Fixed Edge keeps one edge fixed; Parting Line

tilts both ways about a split line. Castings and mouldings commonly take 1° to 3°, depending on
cavity depth and material.

5.6. Pattern va Mirror trong Inventor — Pattern and Mirror

L bich, ring luoc, bac thang, diy 16 bat vit — dung mot cai roéi nhan ban, dimg dung
timg cai. Day nhan ban 1a mot feature duy nhat: d6i s6 luong hay budc chi can sira mot
chd.

Flange holes, comb teeth, ladder rungs and rows of fixing holes: build one and repeat it rather
than modelling each. A pattern is a single feature: the count or the spacing is changed in one
place.
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Lénh Nhap vao Dung cho

Command Input Typical use

Hai phuong, so lugng va budc
mdi phuong
Two directions, with a count and a

Day 15 trén tam, 15 san thao tac

Rectangular Pattern Hole grids on plates and walkway

. floors
spacing for each
Truc quay, ) lugng, goc phan
. 5 L buldng mit bich, rang, canh
Circular Pattern 58 ) ) g ms » Tang,
A rotation axis, a count and an Flange bolt holes, teeth and blades
angular range
Mot sketch diém lam ban d6 vi
Sketch Driven tri L dat khong theo quy luat déu
Pattern A point sketch acting as a position Holes placed with no regular spacing
map
TR S Chi tiét d6i xtmg, cum trai va phai
Mit phang doi xting & p

Mirror Symmetric parts, lefi-hand and right-

A mirror plane .
hand versions

« Nhén ban duoc ca feature 13n cé solid. Chon Pattern Solids khi mudn nhén toan
bo than khoi thay vi vai tinh ning.

Both features and whole solids can be patterned. Choose Pattern Solids to repeat an
entire body instead of a few features.

* Compute ddt Tdentical thi moi phan tir két thuc giong hét phan tir gbc va tinh
nhanh; dat Adjust thi ting phan tir ty tinh lai chd két thiic — can cho diy 16 chay
qua mot mat cong.

With Compute set to Identical every occurrence terminates exactly like the original and
computes quickly, set to Adjust each occurrence recalculates its own termination, which a
row of holes crossing a curved face requires.

* Nut suppress trong danh sach phﬁn tir tat mot vi tri riéng 1, vi du ddy 12 16 bich
nhung bo tréng mot 16 & chd vudng duong dng.

The Ssuppress control in the occurrence list switches off an individual position, for example
a 12-hole flange pattern with one position left out where a pipe runs.

5.7. Cay tinh nang trong Inventor va cach sira lai mgt bwéc da dung — The

model tree and editing a finished feature

Day 1a chd khac nhau cin ban giita Inventor va AutoCAD. Trong AutoCAD, vé& xong
mot nét thi chi con lai nét do, khong ai biét n6 duoc vé bé‘mg cach nao. Trong Inventor,
mdi budc dung nam lai trong cdy bén trai man hinh theo dung thar ty da lam, kém nguyén
ven sketch, kich thuéc va tham sé ctia nd. Cai nhin thdy trén man hinh chi 1 két qua chay
lai toan bo cay tir trén xudng.
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This is the fundamental difference between Inventor and AutoCAD. In AutoCAD, once a line is
drawn only the line remains, and nothing records how it was made. In Inventor every build step
stays in the browser on the left of the screen in the order it was performed, together with its
sketch, its dimensions and its parameters. What appears on screen is the result of replaying the

whole tree from the top.

Thao tac

Action

Nhap phai feature — Edit
Feature

Nhép phai feature — Edit Sketch

Nhap phai — Suppress Features

Kéo feature 1én xudng
Drag a feature

Kéo diu End of Part
Drag the End of Part marker

Nhip phai — Rename (hodc nhap
cham hai 1an)
Right-click — Rename

Lam gi
What it does

M¢ lai hop thoai da dung dé dung, sira s6 r6i OK
Reopens the dialog used to create it; change the values and
press OK

Quay veé sketch gdc, stra hinh va kich thuéc
Returns to the source sketch to edit shape and dimensions

Tam tit feature, md hinh tinh nhu chua c¢6 né
Temporarily switches a feature off; the model computes as if it
were absent

Doi thir ty dung
Changes the build order

Cudn md hinh vé mot budce trude do d€ xem hodc chén
thém

Rolls the model back to an earlier step to inspect it or insert new
work

Dat tén c6 nghia cho feature
Gives the feature a meaningful name

Doi thir tu khong phai thao tac vo hai. Mot feature chi kéo 1én trudc dugce néu moi thit nd

dua vao da c6 mat trude do. Kéo 10 1én trén cai mat bich chira n6 thi Inventor bao 101 va

dua feature xudng lai.

Reordering is not a free operation. A feature can only be moved earlier if everything it depends
on already exists at that point. Drag a hole above the flange face that carries it and Inventor

reports an error and puts the feature back.

MEO / TIP — Duyng theo diing trinh ty ngudi the 1am ra chi tiét ¢o: phoi trudce, khoét hdc,
khoan 13, r6i bo va vat sau cung. Cay tinh ning dung theo trinh ty gia cong thi sau thang sau
mé lai van doc duoc, va ddi mot kich thudce khong lam dd cac bude phia dudi.

Build in the order the workshop would make the part: stock first, then pockets, then holes, with fillets
and chamfers last. A tree that follows the machining sequence is still readable six months later, and

changing one dimension does not bring down the steps below it.

CANH BAO / WARNING — Feature hong hién dau canh bao trong cdy. Nhip phai chon
Edit Feature hoic md Design Doctor dé xem nguyén nhan. Nguyén nhin hay gip nhit la
mot canh hodc mot mit ma feature dwa vao di bién mét sau khi bude trén bi sira.
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A failed feature shows a warning marker in the tree. Right-click and choose Edit Feature, or open
Design Doctor to see why. The usual cause is an edge or a face the feature referenced having
disappeared after an earlier step was edited.
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Chuong 6. Sketch va rang budc — Chapter 6. Sketches and constraints

Sketch 13 nén ctia moi chi tiét. Mot mé hinh sira duoc hay khong, d6i kich thude co v
hay khong, quyét dinh & chd sketch duoc rang budc thé nao chir khong & cac 1énh dung
khdi. Phan nay nén doc cham; nim chic & day thi cac chuong sau troi.

Sketches are the foundation of every part. Whether a model can be edited, and whether it
survives a change of dimensions, is decided by how its sketches are constrained rather than by
the modelling commands. Read this chapter slowly, the later ones follow easily once it is
understood.

6.1. Cach chon miit phing phac thao trong Inventor — Choosing a sketch plane

Lénh Create 2D Sketch hoi mit phang truéce khi cho v&. C6 ba ngudn mit phang:
The Create 2D Sketch command asks for a plane before drawing begins. There are three
sources of planes:

« Ba mit phing goc xv Plane, X7 Plane, YZ Plane trong thu muc Origin cua
cay. Sketch dau tién ciia mot chi tiét nén nam trén mot mat géc, vi mat géc khong bao
gid bién mat.

The three origin planes XY Plane, XZ Plane and YZ Plane in the Origin folder of the
tree. The first sketch of a part should sit on an origin plane, because origin planes never
disappear.

« Miit phang ciia chi tiét: nhip thang 1én mot mat phang da c6 cia khbi. Nhanh, nhung
sketch d6 1é thudc vao mit kia; mit kia mat thi sketch mat chd bam.

A planar face of the part: click directly on an existing flat face. Quick, but the sketch then
depends on that face, if the face goes, the sketch loses its reference.

« Work Plane tr tao: mit phang dung thém khi khong c6 san chd dé vé — song song
va cach mot mit mot khoang, di qua ba diém, di qua mot canh va nghiéng mot goc,
tiép xuc moOt mat tru.

A user-made Work Plane: an extra plane created where none exists — parallel to a face at
an offset, through three points, through an edge at an angle, or tangent to a cylinder.

MEO / TIP — Dit chi tiét sao cho hinh chiéu chinh ctia n6 nim ding moét mat gbc va gbc toa
d6 roi vao mot diém co nghia: tm truc, tdm mat bich, goc dudi bén trai cua tam. Khi lép cum
va khi ra ban vé&, vi¢c nay tiét kiém nhiéu thao tac hon 1a n6 tén.

Place the part so its main view lies on an origin plane and the origin falls on a meaningful point: a
shaft centre, a flange centre, or the bottom-left corner of a plate. In assembly work and on drawings
this saves far more operations than it costs.
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6.2. Cac Iénh vé trong moi truwong Sketch ctia Inventor — Drawing tools in the

sketch environment

Lénh
Tool

Line

Circle

Arc

Rectangle

Slot

Polygon

Spline

Point

Fillet / Chamfer

Offset

Project Geometry

Véra

Creates

Chudi doan théng; gilr chudt kéo tur dau mat dé chuyén thanh
cung tiép tuyén

A chain of line segments; drag from an endpoint to switch to a
tangent arc

Puong tron theo tam va ban kinh, hodc tron tiép xuc ba duong
A circle by centre and radius, or tangent to three lines

Cung ba diém, cung tiép tuyén, cung theo tdm
Three-point, tangent or centre-point arc

Hai diém, ba diém, hodc tir tAm
Two-point, three-point or centred

Ranh bau duc, khai bao b:flng tam va chiéu rong
A slot defined by its centres and width

Da giac déu nodi tiép hodc ngoai tiép
A regular polygon, inscribed or circumscribed

Puodng cong tron qua diém (Interpolation) hodc theo diém
didu khién (Control Vertex)
A smooth curve through points (Interpolation) or by control

points (Control Vertex)

Piém — dung 1am tdm 15 cho 1énh Hole
A point — used as a hole centre by the Hole command

Bo goc va vat goc ngay trong sketch
Rounds and bevels corners inside the sketch

Pudng song song cach déu bién dang di chon
A parallel copy of the selected profile at a set distance

Chiéu canh, mit, dinh cua hinh ¢6 sdn vao sketch
Projects edges, faces and vertices of existing geometry into the sketch

GHI CHU / NOTE — G& s6 ngay trong luc kéo chudt dé nhap kich thudc chinh x4c; nhan
Tab dé chuyén sang 6 tiép theo. Kich thudc gd theo cach nay duoc ghi lai thanh rang bude
kich thudc that, khong phai con s gan dung.

Type values while dragging to enter exact sizes, press Tab to move to the next field. A value entered
this way becomes a real dimensional constraint, not an approximate figure.
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6.3. Rang bugc hinh hgc trong Inventor — Geometric constraints

Rang budc hinh hoc khoa quan hé giita cac d6i twong ma khong can con sb: hai dudng
song song, mdt cung tiép tuyén véi mot doan, hai dudng tron dong tam. Pay 1a cach bat
hinh giir dung ¥ d6 khi kich thudc thay doi.

Geometric constraints lock relationships between objects without using numbers: two lines

parallel, an arc tangent to a segment, two circles concentric. They keep a shape faithful to its
intent when the dimensions change.
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Rang bugc

Constraint

Buéc thé nao
What it enforces

Dung khi

Typical use

Coincident

Collinear

Concentric

Fix

Parallel

Perpendicular

Horizontal

Vertical

Tangent

Smooth

Symmetric

Equal

Hai diém trung nhau, hodac mot
diém nam trén mot duong

Two points coincide, or a point lies
on a curve

Hai doan nam trén ciing mot
duong thang
Two segments lie on one straight line

Chung tdm
Shared centre

Neo cung dbi tuong vao hé toa do
sketch

Pins an object to the sketch
coordinate system

Hai doan song song
Two segments stay parallel

Hai doan vuong goc
Two segments stay at 90°

Doan song song truc X cua sketch
A segment parallel to the sketch X
axis

Doan song song truc Y cua sketch
A segment parallel to the sketch Y
axis

Cung tiép tuyén v6i doan hodc
cung khac

An arc tangent to a line or another
arc

N&i lién tuc do cong gitra spline
va duong ké

Curvature-continuous join between a
spline and its neighbour

Hai d6i twong d6i xtimg qua mot
duong

Two objects mirrored about a chosen
line

Hai d6i twong bang nhau
Two objects take the same size

Trang 40

Néi hai dau doan; neo hinh vao géc
toa do

Joining segment ends, anchoring
geometry to the origin

Hai mép tim thang hang
Two plate edges in line

L dong tAm v&i vanh tru
A hole concentric with a boss

Dung han ché; thuong chi cho mot
diém chuan

Use sparingly; normally for one reference

point only

Hai canh ctia mot thanh
The two edges of a bar

Goc khung, mép vai truc

Frame corners and shoulders

Mit day, duong chuan nam ngang
Base faces and horizontal datums

Thanh dung

Vertical walls

Chd chuyén tiép tron, mép bo
Smooth transitions and rounded ends

Bién dang khi dong, mat trang tri
Aerodynamic and styling profiles

Chi tiét dbi ximg — kho4 ca hai bén
bang mot kich thudc

Symmetric parts — both sides held by one

dimension

Day 16 cung dudng kinh, cac canh
bang nhau

Rows of holes of equal diameter and
edges of equal length
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« Nhin F8 dé hién moi ky hiéu rang budc dang co trén sketch, F9 dé an di. Ky hiéu hién
canh ddi tuong; ré chudt 1én mdt ky hi€u thi cac doi tuong lién quan sang 1én.
Press F8 to show every constraint symbol in the sketch and F9 to hide them. The symbols
appear beside the geometry; hovering over one highlights the objects it links.

* X04 mdt rang budc: hi¢n ky hi¢u béng F8, nhép chon ky hi¢u r6i nhan Delete. Hoic
nhép phai Ién doi tuong va chon tir danh séch rang bude cua no.
To delete a constraint: show the symbols with F8, click the symbol and press Delete.
Alternatively right-click the object and pick from its list of constraints.

GHI CHU / NOTE — Trong ltc v&, Inventor tw gan rang budc theo cach con tré di chuyén
— nét v& gan ngang thi nhan Horizontal, dau nét gin mot diém thi nhan Coincident. Giir
Ctrl trong luc v& dé chin viée tu gan nay khi n6 gan sai y.

While drawing, Inventor infers constraints from cursor movement — a nearly horizontal line picks up
Horizontal, an endpoint near an existing point picks up Coincident. Hold Ctrl while drawing to block
the inference when it guesses wrongly.

6.4. Rang bugc kich thudc trong Inventor — kich thwdc lai va kich thwée

tham chi€éu — Dimensional constraints — driving and driven dimensions

Lénh General Dimension (phim D) ghi kich thudc cho sketch. Kich thuée ¢ day khong
phai con s6 mé ta hinh v& ma 13 con s6 diéu khién hinh v&: stra 60 thanh 80 thi hinh dai
ra dung 80. Nhap mot d6i tuong dé ghi chiéu dai hodc duong kinh; nhap hai ddi tuong dé
ghi khoang cach hoac goc.

The General Dimension command (shortcut D) dimensions the sketch. A dimension here is not a
number describing the geometry but a number driving it: change 60 to 80 and the geometry
becomes 80 long. Click one object for a length or diameter; click two for a distance or an angle.

Tiéng Viét Tinh chat

Vietnamese term Behaviour

) s Hién thi binh thudng; stra tri s6 thi hinh doi theo
o Kich thudc 1ai , .
Driving . ) ) Shown plainly; editing the value changes the
Driving dimension

geometry

Hién thi trong ngodc don; chi bao trj s6 do
Kich thudce tham chiéu duoc, stra khong duoc
Reference dimension Shown in parentheses, reports a measured value and

Driven

cannot be edited

Khi mét kich thuéc méi 1am thira rang budc, Inventor héi c6 chuyén né thanh Driven
hay khong. Nhan 10 dé nghi d6 1a cach giit lai mot sé do can theo ddi ma khong pha vo
hé rang budc dang dung. Nt Driven Dimension trén thanh sketch bat tit ché do nay
trudce khi ghi.
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When a new dimension would over-constrain the sketch, Inventor offers to make it Driven.
Accepting keeps a measurement worth watching without breaking a consistent constraint
scheme. The Driven Dimension button on the sketch toolbar sets this mode before the
dimension is placed.

MEO/TIP — Nhép dap vao mot kich thudce va g6 tén vao 6, vidu ChieubDay = 12 mm.
Tir d6 kich thude 6 tén va goi duoc trong cong thice cua kich thude khic — nén cua chuong
7.

Double-click a dimension and type a name in the field, for example ChieuDay = 12 mm. The
dimension then has a name and can be referenced in the formula of another dimension — the basis of
chapter 7.

6.5. Fully Constrained trong Inventor la gi — What Fully Constrained means in

Inventor

Mt sketch tu do ¢6 nhiéu bac tu do: kéo vao dau nd chay t6i d6. Mdi rang budc hinh hoc
va moi kich thuée léy di mét hodc vai bac tu do. Khi khong con bac tu do nao, sketch ¢
trang thai Fully Constrained: hinh chi d6i khi c6 ngudi sira mét tri s6, con kéo chudt thi
n6 ding yén.

A free sketch has many degrees of freedom: drag it and it moves. Each geometric constraint and

each dimension removes one or more of them. When none is left, the sketch is Fully
Constrained.: the geometry changes only when a value is edited, and dragging moves nothing.

Thanh trang thédi khi dang md sketch / status bar in sketch mode:

3 dimensions needed : con thiéu 3 rang budc kich thudc
three dimensional constraints missing
Fully Constrained : da du, hinh khéng x& dich duoc nita

fully constrained, nothing can move

Cach kiem tra Dau hi¢u

How to check What to look for

Béo s6 kich thudc con thiéu; du rdi thi hién Fully
Constrained
Reports how many dimensions are still needed,; when none remain it

Thanh trang thai géc dudi bén

phai

The status bar at the bott ioht
¢ Status oar at the vottom rig reads Fully Constrained

Kéo thtr mot duong Hinh xé dich nghia 1 con bac tw do & chd d6

Drag a piece of geometry If anything moves, degrees of freedom remain at that point

Nét ciia phan da du rang budc doi mau so véi nét tu do

Mau nét vé 5 o
Fully constrained geometry is drawn in a different colour from free

Line colour

geometry
Hop thoai Auto Dimension Béo con bao nhi€u rang budc nira méi du
The Auto Dimension dialog States how many constraints are still required

Sketch thiéu rang budc 1a nguyén nhan pho bién nhat khién mé hinh v&. Hinh trong ding
lac v& vi nguoi v di dit tay vao diing chd, nhung khong cé gi giit no & d6. Stra mot kich
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thude & bude trén, hodc chi can 1& tay kéo mdt nét khi dang xem lai, thi bién dang truot
di, va cac feature dua vao né bao 16i hang loat. Chi tiét dung cho mét cum lép ma sketch
con tu do thi dén lac thay d6i phuong 4n sé& phai dung lai tir dau.

An under-constrained sketch is the commonest cause of a broken model. The geometry looks
right when it is drawn, because the hand put it in the right place, but nothing holds it there. Edit
a dimension further up the tree, or nudge a line while reviewing the part, and the profile slides
away, leaving every dependent feature in error. A part built for an assembly with free sketches
has to be remodelled from scratch as soon as the design changes.

CANH BAO / WARNING — Dimg dung Fix dé ép sketch thanh du rang budc cho nhanh.
Fix neo cung ddi tuong vao h¢ toa do sketch: thanh trang thai bao du, nhung ddi kich thuége
phia trén thi phan bi neo khong chay theo va hinh méo. Dung rang budc hinh hoc va kich
thudc that.

Do not use Fix to reach a fully constrained state quickly. Fix pins geometry to the sketch coordinate
system. the status bar reports success, but when an upstream dimension changes the pinned geometry
stays put and the shape distorts. Use real geometric constraints and dimensions instead.

6.6. Cach g& khi sketch bao rang budc mau thuin hoic thira — Clearing over-
constrained and conflicting sketches

Hai tinh hudng khac nhau va cach g& khac nhau:

Two different situations, with two different remedies:

Bio 16i Nguyén nhan Cich gov
Message Cause Remedy
Rang budc mai lap lai diéu da Nhan 161 d¢ nghi chuyén thanh
O . duoc khoa béng cach khac Driven, hodc x04 rang budc cili tuong
Thira rang budc ; i
. The new constraint repeats du:ong
Over-constrained ) B )
something already locked another Accept the offer to make it Driven, or
way delete the equivalent existing constraint

Hai rang budc doi hai diéu khong ~ Nhén F8 xem hét ky hiéu, xoa rang

Mau thuan cung dung dugc budc dit sai roi ghi lai
Inconsistent Two constraints demand conditions Press F8, review every symbol, delete the
that cannot both hold wrong one and reapply

1. Nhan Ctrl+Z ngay khi hop thoai bao 15i hién ra, tra sketch vé trang thai trudc do.
Press Ctrl+Z as soon as the message appears to return the sketch to its previous state.

2. Nhin F8 cho hién toan bd ky hiéu rang budc. Nhin vao chd vira thao tac, khong nhin
khap sketch.

Press F8 to display all constraint symbols. Look at the area just worked on, not at the whole
sketch.

3. Tim rang budc dang khoa ding céi diéu ma rang budc moi mudn kho4, vi du mot cap
Equal di c6 trong khi dang dinh ghi thém mat kich thudc bang nhau.
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Find the constraint that already locks what the new one is trying to lock, for example an
existing Equal pair where a second equal dimension is being added.

4. Xoa mot trong hai roi ghi lai cai can gii.
Delete one of the two and reapply the one to keep.

MEO / TIP — Sketch roi t&i mire khong 14n ra duoc thi chon hét hinh, xo04 sach rang budc
kich thudc, rdi ghi lai tir diu theo thir ty: rang budc hinh hoc trude, kich thudce sau. Ghi lai
mot sketch mudi phut thuong nhanh hon g& mot mé rang bude chdng chéo.

When a sketch is too tangled to trace, select everything, strip the dimensions, then rebuild them in
order: geometric constraints first, dimensions afterwards. Redimensioning a sketch in ten minutes is
usually faster than untangling a pile of overlapping constraints.

6.7. Project Geometry va sketch 3D trong Inventor — Project Geometry and 3D
sketches

Project Geometry chiéu canh, mit hodc dinh cua phan di dung vao sketch dang mo.
Hinh chiéu ra 1a hinh v& lién két: khdi gbc doi thi hinh chiéu d6i theo. Pay 14 cach dung
dé mot sketch bam theo bién dang c6 sin thay vi vé lai bang tay roi tu do.

Project Geometry copies edges, faces or vertices of existing geometry into the open sketch. The
result is associative: when the source changes, the projected curve follows. This is the correct
way to make a sketch follow an existing shape, rather than redrawing and measuring it by hand.

CANH BAO / WARNING — Chiéu nhiéu thi rang budc thanh day chuyén. Sketch B chiéu
tir feature A, feature C dung tir sketch B, sketch D lai chiéu tir C — xo04 hay sira A 13 gy ca
chudi va Inventor béo 16i & nhitng chd khong ai ngd téi. Chi chiéu nhitng canh can dung, va
u tién chiéu tir mat phang gdc hodc tir nhimng feature on dinh ndm gan dau cay.

Heavy projecting builds a dependency chain. Sketch B projects from feature A, feature C is built on
sketch B, sketch D projects from C — delete or edit A and the whole chain breaks, with errors in
places nobody expects. Project only the edges that are needed, and prefer origin planes or stable
features near the top of the tree as sources.

Create 3D Sketch vé dudng trong khong gian, khong bi giit trong mot mat phang. Dung
khi dudng dan cia Sweep di qua nhiéu phwong: tuyén ong trong may, thanh uén ba
chiéu, b day. Cac cong cu dic trung gdm 3D Line c6 bo cung ty dong & mdi khuc giy,
Include Geometry lay canh cua khéi lam dudng, Intersection Curve sinh giao
tuyén cua hai mat. Sketch phang dung duoc thi dimg dung sketch 3D — rang budc trong
khong gian khé kiém soat hon nhiéu.

Create 3D Sketch draws curves in space rather than on one plane. Use it when a Sweep path
turns in several directions: pipework inside a machine, three-dimensional bent bars, cable
bundles. Its tools include 3D Line with an automatic bend at each corner, Include
Geometry fo take model edges as curves, and Intersection Curve fo produce the curve

where two faces meet. If the job can be done with a flat sketch, do not reach for a 3D sketch —
spatial constraints are much harder to control.
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Théi quen dung sketch tot — Sketching habits that pay off

« V& gan dung trude, rang budc sau. C6 kéo chudt cho dung sd ngay lic vé 1a mat thoi
gian va van phai ghi kich thuéc.
Draw roughly first and constrain afterwards. Chasing exact sizes with the mouse wastes
time, and the dimensions still have to be placed.

* Gan rang budc hinh hoc trude, ghi kich thude sau. Lam nguoc lai thi rang budc hinh
hoc thém vao sau hay dung vao kich thudc di co va sinh bao 15i thira.
Apply geometric constraints before dimensions. In the other order, constraints added later
tend to clash with existing dimensions and raise over-constrained warnings.

« Neo hinh vao gdc toa do ngay tir diu bang mot rang budc Coincident hoic
Symmetric. Sketch khong neo thi khong bao gio du rang budc.
Anchor the geometry to the origin from the start with a Coincident or Symmetric constraint.
An unanchored sketch can never become fully constrained.

« Chia nho: bdn sketch don gian dé stra hon mét sketch chira toan b chi tiét. Sketch
nhiéu bién dang 16ng nhau khoé tim 15i va lam cay tinh nang kho doc.
Split the work: four simple sketches are easier to edit than one holding the whole part. A
sketch full of nested profiles is hard to debug and makes the tree hard to read.

* bat tén cho sketch va cho feature ngay khi dung. Sketch12 khong noi gi;
BienDangThanBom thi ngudi sau mo ra doc duogc.
Name sketches and features as they are created. Sketchl?2 says nothing;
BienDangThanBom can be read by whoever opens the file next.
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Chwong 7. Tham s0 va thiét ké theo tham s6 — Chapter 7. Parameters

and parametric design

Mbi kich thuéc ghi trong sketch, mdi tri sb g0 vao hdp thoai Extrude hay Hole, déu
dugc Inventor luu thanh mot tham sb c¢6 tén. Tham sb dit tén lai duoc, goi duoc trong
cong thure cua tham s6 khac, doc duge tir mot bang tinh bén ngoai. Tir d6 mot chi tiét thoi
1a mot vét ¢ dinh va trd thanh mot ho chi tiét ma kich thude nao cling suy ra dugc tur vai
tri s6 gdc.

Every sketch dimension and every value typed into an Extrude or Hole dialog is stored by
Inventor as a named parameter. Parameters can be renamed, referenced in the formula of

another parameter, and read from an external spreadsheet. A part then stops being one fixed
object and becomes a family in which every dimension derives from a few governing values.

7.1. Bang Parameters trong Inventor — The Parameters table

Mo bang thé Manage — Parameters (nut x). Bang chia thanh cac nhom:
Open it from the Manage tab — Parameters (the £x button). The table is divided into groups:

Nhém
Group

Swra ¢ dau
Where it is edited

Nguon goc

Where it comes from

Do Inventor ty sinh khi ghi kich

Model
Parameters

User Parameters

Reference
Parameters

Tham s6 lién két
Linked parameters

thude hoac go sb vao hop thoai:
do, d1, d2...

Created by Inventor from dimensions
and dialog values: 40, d1, d2...

Ngudi ding ty thém bang nat Add
Numeric
Added by the user with the ndd

Numeric button

Sinh tir kich thude tham chiéu
(Driven)

Produced by driven dimensions

Doc tir bang tinh bén ngoai
Read from a linked spreadsheet

Trong bang, hodc ngay trén
sketch
In the table, or on the sketch itself

Trong bang
In the table

Chi doc
Read-only

Trong file bang tinh
In the spreadsheet file

« COt Export Parameter danh dau tham sd can dua ra ngoai: tham s6 danh d4u hién
trong thudc tinh file va goi dugc tir ban ve, tr cum lép, tur bang ké vat tu.
The Export Parameter column marks the parameters to publish: marked parameters

appear in the file properties and can be referenced from drawings, assemblies and bills of

material.

MEO / TIP — Ddi tén tham sé ngay trong bang, ddi téi dau Inventor sira cong thirc toi do.
Tén khong dau, khong khoang trang, n6i ding viéc: DuongKinhTruc, ChieuDayTam,
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SoLoBich. Sdu thang sau mo lai, d47 = d12 / 2 ul khong ai doc ndi, con
ChieuDayTam = DuongKinhTruc / 2 ul thi doc dugc ngay.

Rename parameters in the table; Inventor rewrites every formula that uses them. Use names without
accents or spaces that state what they are: DuongKinhTruc, ChieuDayTam, SoLoBich. Six months
later d47 = d12 / 2 ul means nothing, while ChieuDayTam = DuongKinhTruc / 2 ul reads
at once.

7.2. Cach viét cong thirc giira cac tham so trong Inventor — Writing formulas

between parameters

Gd cong thirc vao cot Equat ion thay cho con s6. Cong thirc goi tén tham s khac, ding
bdn phép tinh, ham lugng giac, max, min, floor, ceil, abs, sqrt.

Type the formula into the Equation column in place of a number. Formulas reference other
parameters and use the four operations, trigonometric functions, max, min, floor, ceil, abs

and sqgrt.
Vi du céng thuc / Formula examples

ChieuDayThanh = DuongKinhOng / 10 ul
KhoangCachLo = ChieuDaiTam / 2 ul
ChieuCaoGan = ChieuCaoThan - ChieuDayNap - 5 mm
BanKinhBo = max (ChieuDayThanh / 2 ul; 3 mm)
SoLo = floor (ChuviBich / BuocLo)
GocNghieng = atan (ChieuCao / ChieuDai)

CANH BAO / WARNING — Don vi trong cong thirc phai nhat quan. Hang s6 khong mang
don vi phai viét kém ul (unitless), vidu / 2 ul; thiéu u1 thi Inventor hiéu con sé d6 1a mot
chiéu dai va bao 16i don vi. Tham s dung dé dém — s6 16, s6 vong — phai khai bao kiéu u1
ngay khi tao.

Units in a formula must be consistent. A constant with no unit is written with ul (unitless), for
example / 2 ul; without ul Inventor reads the number as a length and reports a unit error.
Counting parameters — numbers of holes or turns — must be declared as ul when they are created.

* Cong thuc goi duogc ca tham sb thudc feature: sb phﬁn tir cua mot Circular Pattern,
gbc Draft, ban kinh Fillet.
Formulas can also drive feature parameters: the occurrence count of a Circular Pattern, a
Draft angle or a Fillet radius.

« Tham s6 nao 1a gdc thi khai trudc va dé riéng mot nhém User Parameters. Nguoi
stra sau chi can dung vao nhom d6, khong phai lan trong cay.
Declare the governing values first and keep them together in User Parameters. Whoever
edits the part next only has to touch that group instead of hunting through the tree.

7.3. Cach lién két Inventor véi bang tinh Excel — Linking Inventor to an Excel
spreadsheet

Mot bang tinh diéu khién ca bo chi tiét: bang tinh gilr cac tri sb géc, cac file . ipt doc
chung bang d6, sira mot 6 thi moi chi tiét cap nhat theo. Cach 1am nay hop véi nhitng bo
két cdu 1ap nhiéu c& — gia d&, khung san thao tac, bd bich ndi dng.
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