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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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