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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach giao trinh nén cac nguén thong tin co thé duoc
phép dung nguyén ban hodc trich dung cho cdc muc dich vé dao tao va tham
khao.

Moi muc dich khac mang tinh 1€ch lac hoac str dung vd1 muc dich kinh doanh
thi€u lanh manh s€ bi nghiém cam.



LOI GIOI THIEU

Trong giai doan hién nay, hang loat cac phan mém thiét ké ung dung trong linh vuc co khi da
Xuit hién va phat trién rong réi trong ca nudc ciing nhu trén thé gigi. Sy ra doi cua chdng gidp
cho khau thiét ké cac ban k¥ thuat nhu: Ban vé lap, ban v& ché tao.... tré nén dé dang, nhanh
chong va chinh xac hon.

Ngoai ra, ching con gilp cho viéc md phong cac mo hinh that ciia san pham tro nén tryc quan va
sinh dong, gop phan nang cao chat luong cho qua trinh day hoc nganh co khi néi chung va cac
nganh ky thuat khac noi riéng.

Nhitng nim gin ddy, cac phan mém cua hing Autodesk nhu: Autocad, Inventor da phat trién
manh mé& nho vao sy cap nhat nhanh chdng cac ki thuat hién dai dong thoi dap tng kip thoi nhu
cau da dang va khdng ngung phét trién cua cong tac thiét ké. Giao trinh “Thiét ké CAD Néing
cao”’ 1a mot trong nhirng tai liéu quan trong co thé gidp sinh vién hoc tét dong thoi con 1a tai liéu
quy gia giup cho ngudi hoc 6 thé tng dung dé thiét ké nhanh va chinh xac cac san pham co khi,
phuc vu tét cho qué trinh san xuat. Tai liéu duoc bién soan trén tinh than chon loc nhitng noi
dung co ban, thiét thyc nhat phu hop vai sinh vién, nhim giup nguoi hoc:

Chuong 1. Cac [énh v& va thiét k€ mé hinh 3D nang cao
Chuwong 2. Lap rap chi tié€t may nang cao
Chuong 3. Xuat ban vé chi tiét tir md hinh 3D

Nhom tac gia xin chan thanh cam on cac giang vién trong khoa di gop y dé gido trinh duoc hoan
thién. Tuy duoc bién soan can than nhung chic chin van con nhiing thiéu x6t nhit dinh. Ching
t6i mong nhan dwoc nhimg dong gép ¥ kién chan thanh nhit cua nguoi doc dé giéo trinh ngay
cang tbt hon.

Tp,hcm, ngay 10 thang 06 nam 2020
TO CAD/CAM-CNC
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GIAO TRINH MON HQC

Tén mén hoc: THIET KE CAD NANG CAO
Ma mén hgc: CKC 123

Vi tri, tinh chat cdia mén hoc:

— Vi tri: Mén hoc duoc giang day vao nam hoc thi 2 clia nganh hoc Cong nghé
k¥ thuat co khi

— Tinh chat: La mdn hoc tw chon trong chuong trinh hoc nganh Céng nghé ky
thuat co khi

- Y nghia va vai trd ctia mon hoc:

Mén hoc thiét ke cad néng cao c6 y nghia quan trong trong nganh Co khi. N6

cung cap kién thuc vé thiét ké ban v& chi tiét, lap rap cac chi tiét va xudt ban v&.
Muc tiéu mon hoc:

— Kién thirc: Sinh vién co6 kién thirc chuyén sau vé viéc thiét ké, md hinh hda
chi tiét, vat thé bang phan mém thiét ké trén may tinh.

— K¥ nang: Sinh vién cd kha nang st dung dwoc cac tién ich va diéu khién duoc
giao dién cla chuwong trinh, thuc hién cac 1énh tao mo hinh 3D nang cao dé vé cac
vat thé va chi tiét. Lap rép, mod phong duoc cac cum chi tiét méy phirc tap va xuét
dugc ban vé chi tiét, ban vé 13p theo yéu ciu.

— Naéng lyc tw chd va tréch nhiém: Sinh vién can than, cd thai dé hoc tap
nghiém tlc, chd dong trong viéc hoc, c6 trach nhiém hoan thanh cac bai tap ca
nhan, bai tiéu luan cudi ky vabai tdp nhdém ma Giang vién yéu cau.

NOi dung mén hoc:
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- Ý nghĩa và vai trò của môn học: 

Admin
Typewritten text
	Môn học thiết kế cad nâng cao có ý nghĩa quan trọng trong ngành Cơ khí. Nó 
cung cấp kiến thức về thiết kế bản vẽ chi tiết, lắp ráp các chi tiết và xuất bản vẽ.
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CHUONG 1. CAC LENH VE VA THIET KE MO HINH 3D NANG CAO
Gioi thiéu: ndi dung chuong nay gidi thiéu tién ich, giao dién chinh va mot s6 cong cu
v€ phac 2D nang cao cua phan mém Autodesk Inventor.

- Muc tiéu:

+ Trinh bay dwoc nhirng chirc nang vé 3D nang cao ctia phan mém thiét ké.
+ Hiéu dworc céac tién ich va giao dién chinh ciia Autodesk Inventor

+ Thuc hién dwoc cac cong cu 3D nang cao 1 cac thuan thuc

+ Thao tac duoc cac Iénh vé dé mo hinh chi tiét 3D dé tao hinh chi tiét.

+ Can than, ti mi trong khi thiét ké

1.1 Cac ti¢n ich va giao dién chinh ’ 7
Sau khi hoan thanh trong moi1 truong vé phac 2D, ta nhap chon biéu tuong Finish

Sketch W@hoac nhan phim tit § dé két thuc qua trinh v& phac va chuyén sang moi trudng
thiét ké mo hinh 3D, luc nay giao dién médi trudng Part duwgc md ra nhu Hinh 1.

O-EHaa »

o EEDRNLLEN Inspect  Tools

(ELEL

Wiew nvironments  BIM  Get Started

Vault  Autodesk 360 = -

EN EER CEEE TR
7] . i = hsid
Create Box Extrude Revolve % q Hole Fillet g u Plane * @ [ﬂ &ﬁ =B @ [9] Convert to
20 Sketch ™ & [ & 5O f B | & &, & J/ | | Shest Metal
Sketch | Primitives Create « Modify | Work Features | Pattern | Surface = | Plastic Part | Harnezs: Convert
Tén mie dinh cial = [l 2%
b md hinh 3D
7 | $4 yd B — |r1;
Part1.ipt én mic dinh cla 1
BT View: Master | [ban v& phdc
B Ll Qrigio
(=
L9 End of Fart
Hé toa d6 trong mdi
truong Part
For Help, press F1 1 1 -
———

Hinh 1

Phan mém Inventor ty mac dinh tén goi ctia moé hinh can tao 1a Part 1, mudn luu

ban v& véi tén goi khéc, ta nhip chudt vao biéu tuong hozc nhan t6 hop phim Ctrl+S

N

L Savedhs Bu’b'ng dan
g " M/ -oa > E
[T Content Center Files Mame Date modified Type =
SRECYCLE.BIN 12/13/20139:51 AM  File fold
@backup 8/8/2014 2:42 PM File fold| _
10 bai phay trong meslab 6/25/2014 313 PM File fold 1
CIMCOEdit V6 5/1/2011 6:58 AM File fold
Crack 8/11/2014 1:28 PM File fold ;
de thi cac mon 6/5/2014 9:14 AM File fold
English 6/5/2014 3:15 PM File fold
| Giao trinh noi bo Inventar 9/8/2014 4:56 PM File fold
Tén mo hinh 3D

Inventor 2014

rEn 1l

1F|Ie name Mo hinh ipt I

8/11/201411:31 AM  Filefold _
S LT O NN

-

Save astype: |ﬂ|_rlodesk Inventor Parts (ipt}

i |

IS

| Options...

| | Save J | Cancel

Hinh 2
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    CHƯƠNG 1. CÁC LỆNH VẼ VÀ THIẾT KẾ MÔ HÌNH 3D NÂNG CAO
                          
 										
-  Mục tiêu: 
+ Trình bày được những chức năng vẽ 3D nâng cao của phần mềm thiết kế.
+ Hiểu được các tiện ích và giao diện chính của Autodesk Inventor
+ Thực hiện được các công cụ 3D nâng cao 1 các thuần thục
+ Thao tác được các lệnh vẽ để mô hình chi tiết 3D để tạo hình chi tiết.
+ Cẩn thận, tỉ mỉ trong khi thiết kế


Khi chuyén sang moi truong Part, tab 1énh 3D Model ty dong kich hoat, chira cac
thanh cong cu voi nhitng chire nang chinh sau:

7

Create :
20 Sketch

- Thanh Sketch <" | ¢4 chitc ning tao ban v& phac 2D hodc mé hinh 3D
trén mat phéng bat ky hodc mat phéng lam viéc cua chi tiét (Part).

)

Box

- Thanh Primitive |""™"% | ¢4 chic nang tao hinh hdp chit nhat, hinh tru, hinh
cau va hinh xuyén.

- Thanh Create c6 chuc nang tao mo hinh 3D tir ban v€ phac 2D.

— [gLloft B Coil
gl @ %Sweep 2§>|Er1'|l:n:|55

(B, Rib [ Derive
|| Create = ||

Extrude Revolve

- Thanh Modify c6 chttc nang hiéu chinh mé hinh 3D da tao.

@ @ Chamfer % Thread &'@ Move Face

Shell Split G5 Object

Hole Fillet 7 @ o /R
@ Draft @ Combine G&. Move Bodies

n Nodiy = ||

II_I'__| I Axis

Blani -@- Point -
* e, ucs
- Thanh Work Features | WorkFeaturss | ¢4 chirc ning tao hé truc toa do, tao
mat phéng, tao truc va tao diém moi.
ia
L
bl

- Thanh Pattern | "3 | ¢6 chirc ning sao chép mo hinh 3D da tao.

&P Thicken/Offset ] Patch
[F] stitch 28 Trim
@ Sculpt Gx
- Thanh Surface | ifiaeR = | ¢6 chute ning thiét ké cac bé mat phirc
tap.



1.2 Céc cong cu ve 3D ning cao
a. Lénh Sweep

Tinh niing: Quét bién dang 2D (sketch) doc theo mot duong dan cho trudce dé tao
thanh mo hinh khoi hoac mo6 hinh mat nhu Hinh 3.

Q\

wong dan 1

N

Bién dang sketch

a) Cdc bién dang sketch va dwong dan b) Tao khéi véi dwong dan 1

¢) Tao khéi (Solid) véi dwong dan 2 d) Tao mdt (Surface) véi dwong dan 2

Hinh 3

Luu y:

- Pé thuc hién lénh nay, phdi co it nhdt mot bién dang sketch va mot dwong dan
trén hai mdt phang giao nhau.

- DPuong dan c6 thé la sketch 2D hodc sketch 3D. Puwong dan c6 thé kin hodc hé
nhieng phdi xuyén qua mdt phang chira bién dang.

- Dé tao thanh khoi ddc thi bién dang 2D phai khép kin.

- Bién dang 2D ho chi tao dwoc mo hinh mat.

Cac budrc thao tac:

Budc 1: Nhép chon biéu tugng trén thanh Create s& xuét hién hop thoai
Sweep nhu Hinh 4.



Sweep

bl Profile e
L B [path 7]
@ Path @ Crientation
=1 @ kA, Path
I | solids = My Paralel

Taper
Cutput )

— (&= a 3
=]
[ 7] optimize for Single Selection

@ Meo [ o |[ conel
Hinh 4

Budc 2: Chon dang tao hinh trong muc Qutput:
- Dang 1 ; Tao khéi dic (Solid).

- Dang 2 : Tao mo hinh méat (Surface).

| Profile

Budc 3: Str dung cong cu E chon bién dang sketch.

Budc 4: Str dung cong cu Path chon duodng dan.
Budc 5: Chon cac dang tao hinh trong muc Type, v6i 3 lua chon sau:
- Path: Quét bién dang theo mot dudong dan nhu Hinh 4. Chon hudéng tao mo
hinh trong muc Orientation véi 2 thudce tinh sau:
+ @ k4, Path: Bién dang quét udn luon theo dudng dan. Vi lya chon nay, ta
c6 thé nhap gdc con trong 6 Taper.
+ © Hhy parallel: Bign dang quét song song v6i nhau trén sudt chidu dai duong
dan.

Bién dang
a) Bién dang va b) Sweep vdi lua chon ¢) Sweep voi lya chon
dwong dan Path, goc Taper la 2 Parallel

Hinh 4

4



- Path & Guide Rail: Quét bién dang theo mot duong dan (Path) va dudng gii han
bién (Guide Rail) nhu Hinh 5.

Pudng dan Path

bién Rail

Bién dang
a) Bién dang, duong b) Lya chon ¢) Luya chon d) Lwa chon
ddn va dwong gioi han Path&Guide Rail Path&Guide Rail Path&Guide Rail
bién voi thuoc tinh X&Y voi thudc tinh X voi thuéc tinh None
Hinh §

- Path & Guide Surface: Quét bién dang theo mot duong dan (Path) va xoédn theo
mot bé mat (Guide Surface) nhu Hinh 6.

a) Bién dang, dwong b) Sweep véi lua ¢) Sweep voi lua chon
dan va bé mat chon Path Path&Guide Surface
Hinh 6

Buége 6: Chon ché do Sweep (chi co trong dang tao khoi ddc solid):
- Join i: Cong cac solid.
- Cut ﬁ: Trr cac solid.

- Intersect @: Giao gitra cac solid.



ol
- New solid : Tao solid moi.

Budc 7: Nhip chon biéu tuong dé hoan tat.

b. Lénh Rib

Tinh niing: Tao gan chiu luc cho céc chi tiét.

Piéu kién thwe hién 1énh: Phai c6 trudéc mot bién dang (kin hodc ho) trén mot
mat phang nao d6 d¢€ xac dinh hinh dang va kich thudc ctua gan.

Cac budrc thao tac:

* Truwong hop 1: Tao gan c6 chiéu day vudng géc véi mat phang chira bién dang.

Budc 1: Nhép chon biéu tugng trén thanh Create s& xuat hién hop thoai
Rib nhu Hinh 7.

Rib

E@A shape |Draft | Boss |
i

[% Profile

Thickness

= | Solid

[¥] Extend Profile

EIE|PS
I8/

@l ¥ &t | OK l | Cancel

Hinh 7

Budc 2: Chon biéu tugng Parallel to Sketch Plane trong hop thoai Rib.

[:3 i Profie

Budc 3: Str dung cong cu chon bién dang tao gan.

Budc 4: Nhap 1 trong 2 biéu tugng @ chon hudng tao gan.
Thickness

; A Y \ A A \ A k
Budc 5: Nhép chiéu day gan can tao vao 6

Budc 6: Nhép 1 trong 3 biéu tugng @ chon huéng tao chiéu day gan.

Budc 7: Chon cach tao chi€u sau cua gan, véi 2 lya chon sau:

- To Next 5 : Chiéu sau gan xuat phat tir bién dang tao gan dén cac mit
phang gi6i han cho gan.

- Finite : Chiéu sau gan duoc xac dinh bang gi tri can nhap.
Budc 8: Nhap biéu tuong dé hoan tét, s& duoc két qua nhu Hinh 8.



Chi tiét

Mat phing chita
bién dang

Chi tiét

S Chidu day gin
s o}

Cac mit phing gi6i
han gin

a) Chi tiét va bién dang b) Lénh Rib voi lya chon To Next

Chi tiét

Chiéu day gan

¢) Lénh Rib véi lya chon Finite

Hinh 8. Tao gén c6 chiéu day vuéng goc véi mdt phang chira bién dang
* Truwong hop 2: Tao gdn c6 chiéu day song song véi mdt phang chira bién dang

Budc 1: Ciing tuong ty nhu Trudng hop 1, nhip chon biéu tuong trén
thanh Create.

. e
Budc 2: Chon biéu tugng rﬁ“" Normal to Sketch Plane trong hop thoai Rib.

Budc 3: Str dung cong cu Profie trong muc Shape chon bién dang tao gan.

Budc 4: Nhap 1 trong 2 biéu tugng @ chon hudng tao gan.



Thickness

. A - \ A A A 2
Budc 5: Nhap chiéu day gan can tao vao 6

Budc 6: Nhép 1 trong 3 biéu tugng @ chon hudng tao chidu day gan.

Budc 7: Chon cach tao chi€u sau cua gan, véi 2 lya chon sau:

- To Next ‘: Chiéu sau gan xuat phat tir bién dang tao gan dén cac mat
phang gidi han cho gan.
- Finite : Chiéu sau gan duoc xac dinh bang gia tri cAn nhép.
Budc 8: Nhip biéu tuong E dé hoan tét, s& dugc két qua nhu Hinh 9.

Chi tiét |

.Mz'_it phéhg chira |
bién dang

a) Chi tiét va bién dang

Mit phing gici
han gan

—_

Chiéu day gan

/

Chiéu sdu gin

b) Lénh Rib voi lya chon To Next



Chiéu sdu gin

¢) Lénh Rib voi lua chon Finite
Hinh 9. Tao gin cé chiéu day song song véi mat phang chira bién dang
c. Lénh Coil

Tinh nang: Quét bién dang theo duong x0dn 6c¢ quanh mot tryc. Vi du tao 10 xo
hodc tao ren trén bé mit hinh tru nao dé nhu Hinh 10.

b) Ren trén bulong

Hinh 10
Piéu kién thuc hién Iénh: Phai co trudc mot bién dang va mot doan thang lam
tryc quay (C6 thé chon truc x, y, z cia hé thong 1am truc quay).
Cac budc thao tac:

Budc 1: Nhip chon biéu tugng trén thanh Create s& xuat hién hop thoai
Coil nhu Hinh 11.

e = ||
Coil Shape | Coil Size | Coil Ends

Profile = Rotation
N g o
: Axis

] s
Output =

¥

o) (e

Hinh 11




Profi
Budce 2: Str dung cong cu o trong trang Coil Shape chon bién dang.
Budce 3: Str dung cong cu A chon tryc quay va dao chiéu duong xoin bc.

Budc 4: Nhép 1 trong 2 biéu tugng @ chon huéng xoan.
Budc 5: Chon dang tao hinh trong muc OQutput:

- Dang 1 : Tao khéi dic (Solid).

- Dang 2 : Tao mo hinh mat (Surface).

Budc 6: Chon ché d6 tao duong xodn b¢ (chi ¢é trong dang tao khéi déic solid):
- Join @: Cong cac solid - Cut: Trur cac solid.

1%
- Intersect : Giao gilra cac solid - New solid : Tao solid moi.

Bién dang

N

Truc quay

a) Bién dang va truc quay b) Ren tao thanh trén chi tiét
Hinh 12. Tao duong xodn éc véi ché dé Cut

Budc 7: Thiét 1ap cac théng sé cho dudng xodn dc trong trang Coil Size, voi 4 lua
chon trong muc Type gom:
- Pitch and Revolution: Nhap gia tri budc xodn va sd vong xodn theo bang sau:

Cail
Coil Size | Coil Ends.

Type
IP‘itd"I and Revolution ']

Buwrdc xodn
. Pitch Height

OC COof
Revolution Taper

D e
b

56 vong 16& [ o ][ conced |

Fd

!

Hinh 13

Vi lya chon nay, ta cé két qua nhu Hinh 14.

10



Truc quay

Bién dang

a) Bién dang va truc quay

- Revolution and Height: Nhap gia tri sO vong xoan va chiéu cao dudng xoan 0c

theo bang sau:

Hinh 14

Coil

| Coil Shape | Coil Size | Coil Ends |

b) Lo xo duoc tao ra

- Pitch and Height: Nhap gia tri budc xodn va chiéu cao duong xoin dc theo

bang sau:

= -

ol

Type Chiéu cao dirimg
= |Pitch and Height i
Bwdc xodn
'\\ Pitch Height /

Type
lRevorlution and Height .v] Ch—féU'CElO diromg
x0dn oc
Pitch Height |
s
Goc con
Revolution Taper
G - |
Fi
Lo
Sovongzoan | ok || cenca |
Hinh 15

==
Coil Shape | Col Size | Cail Ends |

b E ) [om® ]
Revolution Taper Goc con

|

Ok ] [ Canicel

Hinh 16
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- Spiral: Tao dudng Acsimet véi cac thong s can nhap trén Hinh 17, ta duoc
két qua nhu Hinh 18,

Coi Sze | Coil Ends

Type

Spiral A
Biréc xodn

Pitch b o

15000mm| v | [EEEGEmE b |

Revolution Taper
cood v [Eoda|
iy
S6 vong xodn ’ CK l ’ Cancel
Hinh 17
Truc quay

/( Bién dang

a) Bién dang va truc quay b) Puong Acsimet duoc tgo ra

Hinh 18. Tqo duwong Acsimet véi lua chon Spiral
Budc 9: Nhép chon biéu tuong I] dé hoan tat.
d. Lénh Emboss
Tinh niing: Tao d6i twong ndi 1én hoic chim xudng bé mit chi tiét nhu Hinh 19.

3 =] : s v avgis B
Chi tiét Chit ndi Chi tict Chir chim

a) Chi néi lén trén mdt ban b) Chit chim xuong mat ban

Hinh 19
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e. Lénh Hole

Cac budrce thao tac:

Budc 1: Nhip chon biéu tuong Hele trén thanh Modify hoic nhan phim tit H s&
Xuét hién hop thoai Hole nhu Hinh 20.

Hole =]

Placement

|E°_I Linear v| i@ §i§
&
Face & §j§ \

l& | Solids

[ |
o8 A
\ME| Reference 1 kl _4 3mm i
@@ Reference 2 o §1§
Drill Paint Termination

oy ] [ )
Uk oW oF o% o6

|@ & & oK Cancel Appls

Hinh 20

Budc 2: Chon phuong phap xéac dinh vi tri tAm 16 trong muc Placement, véi 4 lya
chon sau:

- From Sketch: Chon tam 13 tir cac diém (Point) trén bién dang phac thao.

Placement

[E From Sketch vl

Centers

+ Lua chon nay doi hoi phai c¢6 trude cac diém (Point) trén ban v& phac Sketch.

+ Str dung cong cu chon cac di€m vira tao lam tam 10.

- Linear: Tam 15 duoc dinh vi tri trén bé mat caa chi tiét va cich 2 canh ctia mat
phang d6 mot khoang xéac dinh.

Placement

H .
[ L21 Linear -

Face

Solids

Reference 1
Reference 2

13



Face 5 Y x
+ Str dung cong cu chon mat phang cua chi ti€t can tao 10.

'{,?' Reference 1

+ Sur dung cong cu chon canh thir nht ctia mit phang tao 16 roi

nhép kich thudc tir tim 16 dén canh duoc chon.

-4,_?- Reference 2

+ St dung cong cu chon canh thir hai cua mat phéng tao 10 roi
nhap kich thudc tir tim 16 dén canh duoc chon.

- Concentric: Tao 16 trén mat phing bat ky dong tam véi khdi try hodc dudng
tron, cung tron cho trudec.

Placement

|© Concentric - |

g Concentric Reference

Flane ) ‘ | ~
+ Str dung cong cu chon mat phang bat ky can tao 10.

i Concentric Reference

+ Str dung cong cu ¢
dong tam véi 16 can tao.

chon mat try, duong tron hodc cung tron

- On Point: Tam 16 di qua mot diém duoc tao béng cong cu Work Point (s€ duoc
trinh bay trong muc .... Phan ...... )

Placement

|2 on Paint -|

Paoint

Solids
&‘ Direction

+ Lya chon nay doi hoi phai c6 trudec mot diém dugc tao béng 1énh Work Point tai
vi tri can tao 13.

+ Str dung cong cu Pemt chon diém duoc tao béng 1énh Work Point.

, n % Direction - 2 \ \ A XA A
+ St dung cong cu ‘—' chon mat phang ma duong tam 10 can tao vudng
gbc hodc chon canh, tryc ma dudng tdm 16 can tao song song.

Budc 3: Chon kiéu 13 can tao, v6i 4 Iva chon sau:
|
@ §|§ ~
- Drilled =~ %% : Tao 10 tron.

|
-] §I§ ~ , S
- Counterbore — 3% : Tao 10 bac, bac nhd co the tao ren thang.
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|
@ §|§ ~ . ,
- Spotface ~ “¥%: Tao 10 bac, bac nhd c6 thé tao ren thang hodc ren con.

|
- Countersink - §§: Tao 16 con.

Budc 4: Pinh dang dau miii khoan trong muc Drill Point, v6i 2 lya chon sau:
- Flar ©® LA . py bang
- Angle @ I\Jflz Pau con

Budc 5: Xac dinh kich thudc cua 16 trong muc Termination, v6i 3 Iua chon sau:

- Distance: Tao 13 ¢6 chiéu siu xac dinh nhu Hinh 3.48.

Chiéu sau 15 el = = :
Q T 22.00 deg L
N\ : 5 3
§\ N \ : _r 10 ¥
hs \ . \
§ : \ !
= %ﬁ‘\. }3 % ] F
Preomg kinh 15 6
a) L6 tron b) L6 bic b) L6 cén
Hinh 21
- Throught All: Tao 15 sudt.
- To: Tao 15 c6 chiéu sau tir mat phang chtra tim 15 ban du téi mat phang
duoc chon.

Budc 6: Chon loai 16 c6 ren hodc khong ren, véi 4 lva chon sau:
. I Fa
- Simple Hole o § : k : Tao 16 khong ren.
o Y
- Clearance Hole §U§ : Tao 15 1ap buldng theo tidu chuan.

- Tapped Hole @ ﬁ : Tao 13 ¢6 ren theo tiéu chudn nhu Hinh 22.

Threads Loai ren .
Thread Type / 7
IIANSI Unified Screw Threadsl "I [T]Full Depth
25 . Kich thirge danh Direction

00U 7| nghiaciaren <] © Right Hand
cl Di e :

ass iameter @ et rand
le - Minar /‘
Hwéng ren
Hinh 22
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f. Lénh Splip

Cong cu cat

Bé mit cia khoi
can cat

Hinh 23

- Trim Solid : Cét bo di mot phan cia khoi.

split Tool . .

+ Sur dung cong cu E Pl Teo chon mat phang hodc duong thang lam cong
cu cat. Co thé chon mot trong 3 mat phéng chuan XY, XZ va YZ cta hé théng lam cong
cu cit.

Solid R .
chon khoi can cat.

+ Nhép 1 trong 2 biéu tuong w 4 trong muc Remove dé chon phan cua
khdi bo di (Mili tén hudng vao phan nao ciia khdi thi phan d6 bi cit bo). Ta duoc két qua
nhu Hinh 24.

+ Str dung cong cu

Khoi can cit

Cong cu cat

a) Trude khi cdt b) Sau khi cdt bé phan trén
Hinh 24

- Split Solid : Chia khéi thanh hai phan riéng biét nhung khong cit bo phan
nao.
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split Toal . ,

+ Sur dung cong cu @ Pl oo chon mat phang hodc dudong thang lam cong
cu cit. Co6 thé chon mot trong 3 mat phéng chuan XY, XZ va YZ cta hé théng lam cong
cu cit.

Solid P ;
chon khoi can cat.

+ Str dung cong cu
Budc 3: Nhéap chon biéu tuong dé hoan tat.

g. Lénh Combine
Tinh ning: Trai véi 1énh Spit, 1énh Combine thuong duoc diung dé cong nhiéu
khéi riéng biét trén chi tiét thanh mot khdi hoan chinh nhu Hinh 25.

Khdil

Khéi 2

Khoi hoan chinh

Khoi 3

a) Trudc khi Combine b) Sau khi Combine
Hinh 25

Piéu kién thwe hién 1énh: Phai c6 trude it nhat hai khdi riéng biét trén chi tiét
trong moi truong Part.

Cac budrce thao tac:

Budc 1: Nhip chon biéu tuong |5 Combine] 1 an thanh Modify s& xuat hién hop
thoai Combine nhu Hinh 26.

- “

| Combine &3

Base
Toolbody (0)

[ keep Toolbody

DK . Cancel . Apply
Hinh 26

&)

% Base

Budc 2: Str dung cong cu chon khoi co so.
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, . . B | Toolbody (0) g
Budc 3: Str dung cong cu chon cac khoi khac.

Budc 4: Chon cach thitc Combine, gom:
- Join i Cong cac khoi.
- Cut @: Trir cac khoi.
- Intersect @: Giao gitra cac khoi.
Budc 5: Nhép chon biéu tuong I] dé hoan tat.

h. Lénh Move Face

Tinh ning: Di chuyén bé mit nao do trén chi tiét dén vi tri khac nhu Hinh 27.

a) Truede khi di chuyén b) Sau khi di chuyén
Hinh 27

Piéu kién thue hién 1énh: Phai c6 trude mot chi tiét trong moi trudng Part.

Cac bwéce thao tac:

. . + .
Budce 1: Nhap chon bi€u tuong trén thanh Modify sé xuat hién hop
thoai Move Face nhu Hinh 28.

‘Move Face @

B | Faces
g

Free Maowve
Maove model faces using Manipulator

© B E

g

OK; [ Cancel ] Apply
A

Hinh 28
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Budc 2: Chon cach di chuyén, vo1 3 lua chon sau:
- Free Move : Di chuyén ty do.

, n Faces A o X . 2
+ Str dung cong cu chon bé mat can di chuyén.

+ C6 thé dung chudt di chuyén bé mit theo phuong céc truc toa do.

+ Co6 the nhép vao toa dg cta vi tri can di chuyén dén.

|_i-,sSLv|_x o -[bi\f.- of |—b_i Z 5 ]—ba

| i Faces i & Reposition Triad IH
(v [+ [x) (B
- Direction and Distance : Di chuyén theo mot huéng nao d6 véi khoang
cach xac dinh.

, R Faces X o X . 2
+ Str dung cong cu chon bé mat can di chuyén.

Direction « a. Y , . 2
chon va ddo chiéu hudng di chuyén.

Distance

+ Str dung cong cu E

A 5 ’ A . A A \ A I
+ Nhap khoang cach can di chuyén dén vao 6

- Points and Plane: Di chuyén doc theo mot mit phang véi khoang cach
x4c dinh béi hai diém.
+ Str dung cong cu Faces chon bé mat can di chuyén.
| . . .
+ Str dung cong cu Plane chon mat phang lam phuong di chuyén.

+ Str dung cong cu Foints chon hai diém dinh khoang cach doi.

Budc 3: Nhép chon biéu tuong dé hoan tt.

i. Lénh Move Bodies
Tinh ning: Di chuyén khéi tir vi tri ban ddu sang vi tri khéc.
Piéu kién thwe hién 1énh: Phai c6 trudec mot khoi trong moi truong Part.
Cac budrc thao tac:

Budce 1: Nhép chon biéu tuong trén thanh Modify s€ xuét hién hop
thoai Move Bodies nhu Hinh 29.
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Move Bodies =]
Free drag
Biihes X Offset;
10 mm r
[Fx & ¥ Offset:
Click to add 0 mm b
Z Offset:
0 mm 3
@ [ ox ][ camel ][ ooy ]
Hinh 29
. . ar A Bodies L. A . 2
Budce 2: Str dung cong cu chon khoi can di chuyén.
X Offset:
Buéc 3: Nhap khoang cach can di chuyén theo phuong X vao 6 10™m
¥ Offset:
1 A 5 , X . 2 \ A~ | Omm
Budc 4: Nhap khoang cach can di chuyén theo phuong Y vao 6
Z Offzet:

Budc 5: Nhap khoang cach can di chuyén theo phuong Z vao 6

Budc 6: Nhép chon biéu tuong dé hoan tt.

k. Lénh Bend Part

Tinh ning: Udn cong chi tiét quanh mét tryc.

Pic¢u kién thue hién 1énh: Phai c6 trudc mot chi tiét va dudong Line (2D Sketch)
trong moi truong Part.

Cac budrce thao tac:

Budce 1: Nhép chon biéu tugng trén thanh Modify sé xuét hién hop
thoai Bend Part nhu Hinh 30.

Bend Part =]

Bend Line liz | Solid
IF‘.adius+AngIe YI E‘g SE Side
50 v Radius

Direction

45 ¢ Angle

G I === | =
Hinh 30.

=

. , . Bend Li . . £
Budc 2: Sir dung cong cu =9 chon duong Line 1am truc uon.

Budc 3: Chon kiéu uon, voi 3 Iva chon sau:
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_ [R.adius + Angle

) : Ban kinh cong va gboc uon.

_ [Redus +arclenath  ~|. B4 kinh cong va chiéu dai cung uon.

_ [Actength +ande  ~). cpid) dai cung va géc uén,

, » £2 cide \ , )
Budc 4: Nhap 1 trong 3 biéu tugng @ = qé chon phan dugc uon cua chi
tiét tinh tir truc udn.

- Bend Left @ : Chi udn phéan bén tréi truc udn.
- Bend Right@ : Chi udn phan bén phai truc uén.
- Bend Both m : Udn déu ca hai bén.
Bude 5: Nhép bidu tuong 3/ "= 4& ¢bi chiéu huéng udn cua chi tiét.

Budc 6: Nhip biéu tuong E dé hoan tat. Ta duoc két qua nhu Hinh 31.

a) Triede khi uon cong b) Uon cong phdn bén trdi

¢) Udn cong phan bén phai d) Uon déu hai bén

Hinh 31
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L Lénh Plane
Tinh ning: Tao mit phing lam viéc nhu Hinh 32.

Hinh 32

Cic Phuwong phap tao mit phang:

- Plane: Tao mit phang bat ky.

- Offset from Plane: Tao mit phang 1am viéc song song v6i mat phang dugc chon
v6éi mot khoang cach cho trude

| Mit phéng duge tgo

Mit phang chon

Hinh 33

- Parallel to Plane through Point. Tao mat phﬁng lam viéc di qua mot diém va
song song v6i mit phang dugc chon.
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Mit phing dugc tao

Hinh 34

- Midplane between Two Parallel Planes: Tao mit phang lam viéc nam giita hai

Mt phang
song song

mit phiang song song

‘Matphang
song song g

Hinh 35

- Midplane of Torus: Tao mit phang lam viéc ndm giita kh6i hinh xuyén

Khéi hinh xuyén

Hinh 36
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- Angle to Plane around Edge: Tao mat phéng lam viéc di qua mdt canh va
nghiéng mot goc cho trude so voi mit phang dugce chon nhu Hinh 37

Mat phing chon Mt phing tao ra

Hinh 37

- Three Points: Tao mit phang 1am viéc di qua ba diém nhu Hinh 38

Mt phang tao ra

Piém 2
Hinh 38

- Two Coplanar Edges: Tao mit phang lam viéc di qua hai canh dong phang (cing
nam trong mit phang) nhu Hinh39

Mit phing tao ra

Hinh 39
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- Tangent to Surface through Edge: Tao mit phang 1am viéc di qua mot canh va
tiép tuyén voi mit cong dugce chon nhu Hinh 40

Mt phing tao ra
Mit cong chon

Hinh 40

- Tangent to Surface through Point: Tao mit phang 1am viéc di qua mot diém va
tiép tuyén voi mit cong duge chon nhu Hinh 41

Mat phé.ng fao ra
Mat cong chon

Hinh 41

- Tangent to Surface and Parallel to Plane: Tao mit phang lam viéc tiép tuyén
v6i mit cong va song song v6i mit phang duoc chon nhu Hinh 42

'Mit phéng tao ra

Mit phéng chon

Mait cong chon

Hinh 42
25



- Normal to Axis through Point: Tao mit phang lam viéc di qua mot diém va
vudng goc voi mot tryuc nhu Hinh 43

Truc vudng goc

Miit phing tao ra

Hinh 43
- Normal to Curve at Point: Tao mit phang 1am viéc di qua mot diém va vuong
gdc Vi tiép tuyén cua duong cong tai diém dé nhu Hinh 44

DPuong cong

Mt phéng tao ra

4L Diémdiqua
Hinh 44

m. Lénh Axis
Tinh nang: Tao truc 1am viéc trén chi tiét.
Cac Phuong phap tao truc:
- Axis: Tao truc bat ky (c6 thé 1a dudng thang di qua 2 diém, canh cua chi tiét).
- On Line or Edge: Tao truc 1am viéc 13 canh bat ky trén chi tiét.
- Parallel to Line through Point: Tao truc lam viéc di qua mdt diém va song
song voi canh dugc chon.
- Through Two Points: Tao truc lam vi¢c di qua hai diém.
- Intersection of Two Planes: Tao truc lam vi¢c la giao tuyén cua hai mat
phang dugc chon.
- Normal to Plane through Point. Tao truc lam vi¢c di qua mot diém va vudng
gbc vo1 mat phang dugc chon.
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- Through Center of Circular or Elliptical Edge: Tao truc lam viéc di qua tam
ctia canh hinh tron, hinh elip hodc duong cong Fillet va vuéng goc voi mat phang chira
canh do.

- Through Revolved Face or Feature: Tao truc lam vi¢c trung véi truc cua bé
mat tron xoay.

n. Lénh Point
Tinh nang: Tao diém lam viéc trén chi tiét.
Cac Phuwong phap tao truc:
- Point: Tao diém 1am viéc tai dinh hodc trung diém cua canh trén chi tiét.
- Grounded Point. Tao diém lam viéc cb dinh tai dinh hodc trung diém cua
canh trén chi tiét.
- On Vertex, Sketch Point or Midpoint: Tao diém 1am viéc bang cach xac dinh
mot dinh hodc trung diém ctia canh trén chi tiét.
- Intersection of Three Planes: Tao diém lam viéc 1a giao diém cua ba mat
phéang dugc chon.
- Intersection of Two Lines: Tao diém lam viéc 1a giao diém cua hai canh duoc
chon.

- Intersection of Plane/Surface and Line: Tao diém lam viéc 1a giao diém cua
duong théng va mat phéng (hoac mat cong) dugc chon.

Cau hoi 6n tap

1. Trinh bay céc tién ich va cong cu trong thiét ké 3D nang cao.
2. Lénh sweep thyc hién gom nhiing thao tac nao?

3. Bé 1ay mat phang thi vao biéu tugng dé 1y ra?

Bai tap chuong 1

190

2x45°

240

@50

250
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Admin
Typewritten text
Câu hỏi ôn tập
1. Trình bày các tiện ích và công cụ trong thiết kế 3D nâng cao.
2. Lệnh sweep thực hiện gồm những tháo tác nào?
3. Để lấy mặt phẳng thì vào biểu tượng để lấy ra?


—
i 15,1
p— "M
L - -4 4 |_ apln. - -
1 1
L1 L1
|| | |
35,0 89,8 24
|
2
@?’
3x45° _ v
{— —————— -1 — —755———{} -+
% — 469 100
o 38,2
z 193,8
L

E7)
300
A-A
E;{
s
%/
%
310
325

160 175
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CHUONG 2. LAP RAP CHI TIET MAY NANG CAO

Gi6i thiéu: ndi dung chuong nay gidi thidu k¥ thuat lap rap chi tiét may nang cao cua
phan mém Autodesk Inventor.

- Muc tiéu:

+ St dung dwoc cac lénh trong méi trudng assembly dé 13p rap chi tiét, cum chi tiét may
phitrc tap ] ] ]

+ Thao tac thanh thao trong qua trinh lap cac cum chi tiét trong moi trwong lap ghép.

+ Lap rang budc gilra cac chi tiét v&i nhau hop ly

+ Cén than, ti mi trong qua trinh thiét ké

2.1 K§ thuit lip rap chi tiét may nang cao

Sau khi thiét ké xong cac chi tiét trong moi truong Part, ta can lap rap ching lai
v6i nhau dé tao thanh mo hinh co khi hoan chinh nhu Hinh 45.

Hinh 45. M6 hinh ldp rdp ban dao gia cong mdt cau

Pé thuc hién dugce viée nay, ph?ln mém Autodesk Inventer d3 hoan thién méi
truong 1ap rap Assembly gitip rang budc cac chi tiét da thiét ké lai voi nhau bang cach
khéng ché cac bac tu do ctia ching trong khong gian 1am viéc.

Uu diém déng ké ctia moi truong lap rap Assembly 13 Modul Design chuyén thiét
ké chinh xac va tbi wu cac chi tiét may nhu: Truc, b truyén banh rang try, bd truyén
banh rang con, bo truyén banh vit-truc vit, dai, xich, cam, 16 xo, phot chin dau .... gop
phan thuan loi va d& dang hon trong viéc thiét ké mo hinh ba chiéu cac ban v& lap co khi.

- Khéi dong
Nhap chudt vao biéu twrong New trong menu Get Started trén Hinh 46.a, khi d6 s&
xuét hién hop thoai Create New File nhu Hinh 46.b.

Vault  Autodesk 360 [ .

Oemti o 9

Open Projects Open Welcome Team Web What's
Samples MNew

Launch , Mew Features .

Hinh 46.a
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Typewritten text
- Mục tiêu: 
+ Sử dụng được các lệnh trong môi trường assembly để lắp ráp chi tiết, cụm chi tiết máy
 phức tạp
+ Thao tác thành thạo trong quá trình lắp các cụm chi tiết trong môi trường lắp ghép.
+ Lắp ràng buộc giữa các chi tiết với nhau hợp lý
+ Cẩn thận, tỉ mỉ trong quá trình thiết kế


| 4 | Templates
. Enalish )
[ Metric )

. Maold Design

b Part—Create 2D and 3D objects

IY hssemHy—Assemblemandmmmonmisl

Mold Maold
Design  Design
(DIM).iam (mm).iam

g
1)

mmyj.iam

h & B &

Weldment Weldment Weldment Weldment Weldment

(BS[.iam (DIM)iam (GBJiam (ISOliam (JIShiam

P Drawing — Create an annotated document
¥ Presentation — Create an exploded projection of an assemb

A A

Standard Standard
(DIM}Lipn (mmkipn

LG

File: (B 150.dwg
Display Name: Drawing

Units: millimeter

This template creates a 2D engineering
document that contains component
views and details,

Project File: |Autoloaderip)

Tiép tuc chon biéu twong Standard(mm).iam trong muc Metric roi nhan nut

Hinh 46.b

Create dé khoi dong, lac nay moi trudng lip rap xuit hién nhu Hinh 46.c.

| &
Place Create

Component » Position ~

IO e
Inspect  Tools v

Relationships

=

?| g fssembly View ~ dh

H Assemblyl

[ relationships
Representations
[ origin

Hinh 46.c
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a. Lénh Place

Tinh ning: Chén céc chi tiét da thiét ké tir moi trudng Part vao moi truong lap rap.

Cac bwoéc thao tac:

@l
Bude 1: Click chon biéu tuong [q Place trén thanh Component s¢€ xuat hién hop

thoai Place Component nhu Hinh 47.a

& Autodesk 360
@ Libraries

Vi tri the muc chira chi

tiét da thiét ké

-

Tén chi tiét

_

] Vana dém
|

Eok in: | Bandao I

Mame

7/24/2014 3:08 PM

-ed e E
Date modified Type i
@Dai dcvang.ipt 7/24/2014 3:08 PM  Autodesk Inventc
fDao citipt 7/24/2014 2:08 PM  Autodesk Inventc
7/24/2014 3:08 PM Autodesk Invente
7/24/2014 3:08 PM Autodesk Invente
7/24/2014 308 PM__ Autodesk Inventq =
. 7/24/2014 3:08 PM Autodesk Inventc
D Truc.ipt 7/24/2014 3:08 P Autodesk Inventd |
@Vl’t.ipt 7/24/2014 3:08 PM Autodesk Inventc

m

lAutodesk Invente ™
¢

Filz name: Tay van ot &
Hinh dang cta Files of tyne: [ Gomponent Fles "ipt: “iam) -]
chi tiet Project Fie: | Defauit ipj | [ Projects...

Quick Launch

6Bl (08 mmemm o

Mates

Hinh 47.a
Budc 2: Chon duong dan luu chi tiét da thiét ké trong muc Look in.

Budc 3: Chon tén chi tiét can chén trong muc Name.
Budc 4: Chon ntt I¢nh dé chén chi tiét vao moi truong lap rap.

Budce 5: Click chuot tai vi tri bat ky trong vung dd hoa Assembly dé dat chi tiét.
Luc nay, chi tiét hién ra.

Appearance

y ols  Manage Enviro
Ef +g Free Move | (@ EFl EFlu Show E;‘g Pattern E} m’j
é— ]i: [ 4
C‘o Free Rotate D . E‘E Mirror
Place Create loint Constrain Create | Plam
| | o Hide All | | Substitutes ™ |
Component » | Position « | Relationships « | Pattern | Productivity | Wi

v | {:I' Assembly View
% Assemblyl

[ relationships
Eﬂ Representations

D Origin

@Tay van:1

Hinh 47.b
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b. Lénh rang buc Contraint
Tinh ning: Rang budc vi tri twong ddi giita cac chi tiét trong qua trinh 1ap rap.
Cac budrc thao tac:

Budc 1: Nhip chon biéu tuong d" Contraint trén thanh Relationships s& xuat
hién hop thoai Place Constraint.

Place Constraint
Assembly | Motion | Transitional | Constraint Set |

Type Selections

Eald@ma Eir] o
Offset: Solution

0.000 mm b P ” .in‘l-
A - 8

Hinh 48

Budc 2: Vao trang Assembly, chon kiéu rang budc trong muc Type, vdi 5 lya chon:

- Mate: Tao rang budc céc di€m, canh, mdt phang cua chi ti€t véi nhau (co6
thé rang budc voi cac truc chuan, cac mat phang chuan va goc toa do cua hé thong).

Selections

Yo o
+ Str dung cong cu - lan lugt chon hai doi twong can rang budc.

+ Chon kiéu rang budc trong muc Solution, gém:

o Flush : Vecto phap tuyén cua hai dbi twong dugc chon cung

huéng (Hai ddi tugng dugc chon ngang hang nhau).
Offset:
0.000 mm

+ Nhap khoang céch giita hai d6i twong vao 6

Déi trong 1

Péi tugng 2

a) Truoc khi rang bugc b) Sau khi rang budc
Hinh 49. Ring bujc Mate giita hai mdt phang
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a) Truoc khi rang budc b) Sau khi rang bujc
Hinh 50. Rang buéc Mate gitra hai tru

- Angle : Tao rang budc giita hai mat phang hodc hai canh cia chi tiét hop véi
nhau mét goc nhat dinh.

Selections

Yo L
+ Str dung cong cu - lan lugt chon hai doi twong can rang budc.

+ Chon hudng tao goc trong muc Solution.

Angle:

~ , cn . n e . A O.00d
+ Nhap gbéc nghiéng gitra hai do6i tugng vao 6 =

P61 tuong 2

a) Truoc khi rang bugc b) Sau khi rang bujc
Hinh 51. Rang budc Angle giita hai mdt phang

- T angent: Tao rang budc ti€p xuc gilta cadc mat try, con, cau voi nhau hodc
tiép xuc gitra chung vdi mat phang.

Selections

Be af| B 2| | o .
+ Str dung cong cu lan lugt chon hai doi twong can rang budc.

+ Chon dang tiép xuc trong muc Solution, gém:

o Inside : Tiép xuc trong.
e OQutside : Tiép xtic ngoai.
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Offset:

A , a1 ax. . A 0.000
+ Nhap khoang cach gitra hai do6i tugng vao 6 o

© 0O

a) Truoc khi rang budc b) Sau khi rang budc

Hinh 52. Rang budc tiép xiic trong gitta hai khoi tru

o P

a) Truoc khi rang bugc b) Sau khi rang buoc

Hinh 53. Rang budc tiép xiic ngodi gitta hai khoi tru

- Insert: Tao rang budc dong truc gitra cac khoi try, khoi non hodc khoi cau.
Rang budc Insert bao gdom rang budc Mate gitra hai truc va rang budc Mate gitta hai mat
cua cac chi tiét.

Selections

v e
+ Sir dung cong cu - lan lugt chon duong tron hoac cung tron trén cac

doi tugng can rang bude.

+ Chon kiéu rang budc trong muc Solution, gém:

e Opposed : Cac mit phiang chira dudong tron hodc cung tron

dugc chon ap vao nhau.

o Aligned : Céac mat phang chira dudng tron hodc cung tron duoc

chon ngang hang nhau.
Offset:

+ Nhap khoang céch gitta hai déi trong vao o >0 ™
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a) Truoc khi rang bugc b) Sau khi rang buoc

Hinh 54. Rang bugc Insert giita hai 16 tron

- Symmetry : Tao rang budc mot dbi twong nam gitra hai dbi twong.

Selections

St dung cong cu lan luot chon ba dbi tuong can rang budc. bPéi

tugng 1 va d6i twong 2 thudc hai chi tiét khac nhau, dbi tuong 3 nam giita hai d6i tuong
con lai.

Budc 3: Chuyén sang trang Motion, tao mdi quan hé chuyén dong tuong ddi giira
cac dbi tuong véi nhau, bao gém 2 lya chon sau:

O . .
- Rotation : Tao rang budc quay gitra hai doi tuong giong nhu hai banh rang
chuyén dong an khép v6i nhau.

Selections

B 1 k2| o .
+ Str dung cong cu - lan lugt chon hai doi tugng can rang bude.

+ Chon chiéu chuyén dong cua hai ddi tuong muc Solution, gém:

" J: Hai d6i twong chuyén dong ctng chiéu nhau.

: Hai d6i twong chuyén dong nguoc chiéu nhau.
Ratio:

e Reverse L

+ Nhap ti s6 truyén dong cua hai ddi tuong vao 6 2% 4 Néu gia tri la 5 thi
dbi trong 1 quay mot vong con dbi tuong 2 s& quay nim vong, néu nhap gia tri 1a 0,5 thi
dbi tuong 1 quay mot vong (360°) con dbi tuong 2 s& quay nira vong (180°).

- Rotation-Translation : Tao rang budc quay va tinh tién giita hai dbi tuong
gidng nhu chuyén dong in khép giita banh ring va thanh ring.
Selections
B k2| o .
+ Str dung cong cu - lan lugt chon hai doi twong can rang budc.
+ Chon chiéu chuyén dong cua hai ddi tuong muc Solution, gém:

e Forward: Hai d6i tuong chuyén dong ciing chidu nhau.
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e Reverse : Hai d6i twong chuyén dong nguoc chiéu nhau.
Distance:
+ Nhap khoang cach dich chuyén twong dbi giita hai ddi tugng vao 6 L000mm
Néu gia tri 1a 5 thi ddi twong 1 quay mot vong con dbi twong 2 s& tinh tién Smm.
Budc 4: Vao trang Transitional, rang budc cac bé mait cta hai d6i tuong truot
tuong ddi véi nhau.

Budc 5: Vao trang Constraint Set rang buQc hai géc toa do 4o cua hai chi tiét lai
vo1 nhau.

Budc 6: Nhap chon biéu tugng Lo |4 hoan tht.
c. Cac 1énh hi¢u chinh sau khi lip rap
Thay déi khodng cdch rang budc giia cdc chi tiét

Sau khi céc chi tiét duoc 1ap rap v6i nhau, cac rang budc sé hién thi trong timg chi
tiét va duoc quan 1y trén thanh Browser Bar .

Browser Bar =
? | 4; Assembly View ~ %

% Assemblyl.iam
- I_:J Relationships
I
I

- [z Representations
B ] Origin

B ()Part1:1

B () Part3i1

B () Part3:2

B () Part2:1

- ()Partz:1

— TE" View:

B
@ Insert:3
m a Flush:3
4 P Mate:2
4 P Mate:3
arta.
E- (f)Parts:1
— 'E'En View:

- 7] origin

- Mate:4
- & Mate:5 (44,000 mm)

Hinh 55.a

Mudn thay d6i khoang cach rang budc giita cac chi tiét, ta nhip phai chudt tai tén
goi rang budc do trén thanh Browser Bar va chon Edit, khi d6 hop thoai Edit Constraint
hién ra nhu Hinh 55.b Luc nay, ta chinh sira lai théng s6 mong mudn vao 6 Offset, rdi

chon biéu tuong Lo | 4 hoan tt.
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|| Assembly |motion | Transitional | constraint set |
Type Selections

0@
Gz ,
v &’

o [ cna |

Solution

Hinh 55.b

Sao chép cdc chi tiét trong méi truong lip rdp
Lénh Pattern Component

Tinh niing: Sao chép cac chi tiét trong méi truong lap rap thanh nhiéu chi tiét
xung quanh truc quay hoac thanh nhiéu hang va cot nhu Hinh 4.20.

<

a) Sao chép theo hang va cot b) Sao chép xung quanh truc quay

Hinh 56
Cac bwéce thao tac:

Budce 1: Nhép chon biéu tuong trén thanh Pattern s& xuat hién hop thoai
Pattern Component nhu Hinh 57

Feature Pattern Select

Hinh 57

Component

Budc 2: Str dung cong cuy £ chon céc chi tiét can sao chép.
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Budc 3: Chon kiéu sao chép, voi 3 Iya chon sau:
. L. G . a N £ f N
- Associative = : Sao chép dugc thuc hién dua trén tinh chat sao chép ciia mot
Pattern Feature da tao trén chi tiét trong moi truong Part.
- Rectangular?=: Sao chép thanh nhiéu hang va cot.
+ Muc Column:

e Su dqu cong cu R chon canh hodc truc xac dinh phuong sao chép
thir nhat.

e Chon biéu tugng E]dé d6i huéng sao chép.
e Nhap sb dbi twong can tao theo phuong 1 vao 6 °**
e Nhap khoang cach gitra hai doi tugng ké nhau theo phuong 1 vao 6

<> 2.00mm

+ Muc Row:

2ul

e Su dung cong cu B chon canh hodc truc xac dinh phuong sao chép
thir hai.

e Chon biéu tugng E]dé d6i hudng sao chép.
e Nhap sb dbi twong can tao theo phuong 2 vao 6 °**
e Nhap khoang cach giita hai d6i twong ké nhau theo phuong 2 vao 6

<> 2.00mm

2ul

- Circular®? : Sao chép xung quanh mét truc quay.

+ Str dung cong cu B chon canh hodc truc toa d§ xac dinh truc quay.

+ Chon biéu tugng E]dé ddi chiéu sao chép.
ot B

+ Nhéap s0 doi tugng can tao vao 6

A oL AL A . A an00d
- Nhap goc gitra hai doi twong ké nhau vao 6 =

Budc 4: Nhép chon biéu tuong dé hoan tt.

Lénh Mirror Components
Tinh niing: Tao chi tiét dbi xtimg vé6i chi tiét gbc qua mdt mit phang trong méi

truong lap rap nhu Hinh 58.

a) Trude khi ldy doi ximg b) Sau khi ldy doi xing
Hinh 58
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d. Trinh tw cdac bud'c thuc hién

Buwée 1: Str dung cong cu LaPlace trong menu Assemble chon dudng dan roi
dua chi tiét Than (d4 tao trong mdi truong Part) vao mdi truong lap rap Assembly, sau d6
c¢b dinh chi tiét bang 1énh Grounded nhu Hinh 59.

e B

| Simplify  Design i
[::i—‘ C; ‘*’g Free Move g El:‘ :F' Show E,*" Pattern @ |:
g Free Rotate 3 E|B Mirror
Place JCreate | Julnt Constrain Create P
< | ‘ o} Hide Al | Substitutes” |
Component = | Position = ‘ Relaticnships + | Pattern = ‘ Productivity |
VX
v| 4:', Assembly View ~ A
%Aﬁsemhlvl
'— [ Relationships

EEl Representahons

Hinh 59

-
Buwéc 2: Tiép tuc st dung cong cu [quace dua cac chi tiét con lai nhu: Tay
nim, Tay quay, Vong kep, Truc va Dia quay vao méi trudng 1ap rap Assembly, khi d6 tén
goi cta cac chi tiét s& duoc hién thi va quan 1y trén thanh Browser Bar nhu Hinh 60

ﬂ:p;."'{ﬁ fance

3D Model  Inspect  Tools Manage

\_f 'bFleeMcwe . d:l .:? Show 28 Pattern S

Fres Rotate Mirror
Pla<¢ Creste G Jo-rst Constrain ee

g Hide All

Creste
Substitutes

Component ~ Pesition =

=

Relationships = Pattern = | Productivity

IIF‘:“ ol v F

| r Assembly Viev

% AssemblyLiam .
[ Retationships \

+- [z Repeesentabons

- [+ origin

- (3 Than: 1

@ Bia:1

@ Tay ndm: 1

- () tay quay:1
Eﬂtmcl
=5 &

Tén goi cdc chi tiét .

Hinh 60

-t_—"'l—-'f SR {E-E—

Yl
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CF

Buwéc 3: Str dung cong cu Censtiain véi lya chon Insert & trang Assembly dé rang
budc dong tAm va tiép xuc gitra hai mat cta 1 trén hai chi tiét Truc va Pia quay nhu
Hinh 61

Place Constraint

T

[ v]| Motion | Transit

| constraint set|
Selections

Offset:
0.000 mm

¥ &’

[ cance ||

Apply

Hinh 61

Sau khi rang budc xong s& hién thi két qua va xuat hién biéu twong rang budc
Insert & hai chi tiét trén thanh Browser Bar nhu Hinh 62.

¥ Assemblyl.iam
EjReIationships
Represemaﬁons

Hinh 62

Budrc 4: Tiép tuc sir dung cong cu Censtrain véi lya chon Mate & trang Assembly dé
rang bugc déng truc gitra hai 16 con lai trén hai chi tiét Truc va Dia quay nhu Hinh 63
s& duoc két qua nhu Hinh 63.
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¥) | Mation | Transitoral | Constraint et |
Type Selections

&

|| Offset: Solution

il

¥ &' mEF
[ ox |[emal ][ amy |[>]

Hinh 64

B () vang kep:l

Hinh 65

Bude 5: Sau khi thuc hién xong budc 4 thi cum lép rap Truc va Pia quay sé& di
chuyén cung voi nhau nho hai rang budc Insert va Mate da tao. Viéc tiép theo, ta tao chi
tiét Chdét dé lip chit Pia quay vao Truc bang cach nhdp chudt vao biéu tugng

Q Place from Content Center

khi d6 hop thoai hién ra, ta chon biéu tuong Pins trong muc
Fastenners 10i chon loai Chét hinh tru Cylindrical véi kiéu ISO 87344 nhu Hinh 65.

Sau d6 nhan chon nut 1énh E néu dong y.
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Place frem Content Center

]

View Tools Help

e@am-@=
T

| ¥

== — =
IS0 13337 150 2338 IS0 2338 A -
withdrawn
Ij —
IS0 2338 C - 150 8733 150 8734
withdrawn

t-{ Other Parts

£
o tpars | o= g
B+ Structural Shapes
[#-pZ Tube &Pipe ISO 8734 A IS0 87348 ISO 8735 A

- J2) Search results

@ History -
Item Count: 13 T oK G

\
Hinh 65

Hop thoai ISO 8734A xuét hién véi cac thong s6 ctia Chdt nhu Hinh 66, ta lua

chon duong kinh va chiéu dai Chdt phit hop véi yéu cau roi nhan nat 1énh dé
hoan tét.

[1s08732 A &
Select | Table View | Family Info.
MNominal Diameter Mominal Length
{mm) {mm)
i 2 25 -
1.5 28
2 30
2.5
3 35
4 40
5 45
] 50 =
g 55
10 a0
65
18 70
20 75
30 3
85
90
95
100
120 i
() As Custom [T use iMate
@ As Standard

[oc [ concel |[ oy |

Hinh 66
Budce 6: St dung 1énh rang budc Insert lép chi tiét Chdt vira tao & budce 5 vao 16

cua Dia quay nhu Hinh 67, sau d6 st dung cong cu sao chép thanh hai Chét
nhu Hinh 68.
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Chét tao ra sau khi
Chét san khi Tip sao chép

Hinh 68

Budc 7: Rang budc dong tam va tiép xtc gitta hai mat khoi tru ciia cum lap rap va
chi tiét Than bang 1énh Insert nhu Hinh 69

[£ssembly ]| Motion | Transitional | constraint Set|

Type Selections
dlm|a) [b:[kg )
Offset: Solution
0.000 mm F z
&’ _
[ ok | [tanetin) [ Aesv |

Hinh 69

Két thic bude 7, md hinh lap rap sé hién thi két qua voi biéu twong rang budc
Insert trén thanh Browser Bar nhu Hinh 70
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¥ ‘ ‘QJ' Assembly View
D Relationships
E Representations
E‘ Crigin

@ Than:1

-r:- View:
D Origin
Zlsketch1

[ viork Plane 1
| Zlsketch2

[ work Plane2
() Bia:1

H- () Tay ndm: 1
F— @ tay quay:1
- @ truel

-r_T- View:
D Origin
[l sketch1
m Insert:1
& Mate: 1

T

il

Hinh 70

=p

Buwéc 8: Tiép tuc str dung cong cy Censtrain vai 1énh rang budc Insert dé lip cac 16
trén chi tiét Vong kep vao chi tiét Than nhu Hinh 71. Sau d6, sir dung coéng cu rang

budc Mate dé lép déng truc mot trong hai 16 con lai nhu Hinh 72.

Place Constramt:

;.'m[_nmw Constrant et |
Tiwe Seiectons
wakEa =R

Offset: Sollstion |

0,000 mm ’ T )
== 8

| B &of

@

Cema] | = | [z2])

Hinh 71

o %
[ssembiy]| wotion | Transional | Canstraint set|

Selections

@ EE re

Offset: Solution

¥ & @EF

[ | Aoy

Hinh 72
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Két thuc budc 8, ta duoc két qua lap véi hai biéu twong twong rang budc Insert va
Mate trén thanh Browser Bar nhu Hinh 73

Eorigin

=t (5 Than: 1

. T:- View:

- [ origin

— [ Zlsketch1

B [F work Plane1

£
B @Tay nam: 1
B @tﬂy quay:l
B @truc:l

B @ubng kep:1
T_T-\ﬁew:
[ origin

m Insert:3
(&) Mate: 2

Hinh 73

Bude 9: Ding Buldng siét chit chi tiét Vong kep vao chi tiét Than tai vi tri 3 10 da
tao ren trén hai chi tiét d6. Nhu vay, ta can tao thém chi tiét Bulong ttr thu vién cia phﬁn

-‘g Place from Content Center

mém bé“mg cong cu Khi do6 hop thoai hién ra, ta chon biéu tuong
Bolt trong muc Fastenners roi chon loai Bulong dau luc giac Hex Head v&i kiéu ISO
4015 nhu Hinh 4.46.

P CoN e @
View Tools _Help

) @ [

Sheet Metal Screws
Hex Head - Flanged
Other

Round Head w,,_ N
T Set Screws = HI) 5 t-.l.l_.'_.'._ll cm
: 3% [mt:c)d@t Head e " i
- Pins
(- Rivets
[¥-{Z) Washers cmm m;]
| Other Parts
[+ Shaft Parts m 150 8676 150 8765
EJ---[L, Structural Shapes
[+ Tube & Pipe =
Item Count:8 oK I I —— I

Hinh 74

Nhép biéu tuong r0i chon vi tri dit Bulong trong méi truong lap rap.
Luc nay hdp thoai ISO 4015 xuét hién nhu Hinh 74 dé ta chon cac thong sb cua Bulong

phtt hop véi yéu cau. Sau d6, nhan chon niit 1énh dé hoan tat.
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'ﬁﬁ’ s =l
‘et | Table iew | Famity Info|
Bolt type Balt Length
{mm)
| |m3 [
‘ M4 70
; = %
)UW))' M 100
X ‘ Mi0 110
Miz 120
1 |M14= 130
M16 140
150
() As Custom [ Use iMate
@ As Standard
o) e ) ooy
Hinh 74

Bude 10: Dung 1énh rang budc Insert lip Bulong vio chi tiét Than nhu Hinh 75,
sau do suir dung cong cu sao chép thanh ba Bulong nhu Hinh 76.

Hinh 75

Hinh 76
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Bwéc 11: Tiép tuc st dung cong cu rang budc Insert dé 1ap 16 trén chi tiét Tay
quay vao chi tiét Truc nhu Hinh 77, ta duoc két qua nhu Hinh 78.

Assembly | Motion | Transitional | Constraint Set |

Type Selections

Offeet: Solution
0,000 mm

v &’

Hinh 77

Hinh 78

Buée 12: Pé chi tiét Tay quay khi quay c6 thé kéo theo Truc quay thuc hién
nhiém vu diéu tiét luu luong, ta can tao thém mbi lién két then gitta truc va 1 trén hai chi
tiét 46 bang 1énh Key trong Menu Design nhu Hinh 79

ﬁ* Matenat bl A\ npEgrance

odel Inspect Tools Manage

B%D @ IEE I Change F= Trim To Frame % % :_2:55 Eearing

: B Miter  o|E Trim/Extend ] v-Belts

Frame | Shaft Spur
Frame Motch B3 Lengthen/Shorten | Analysis ‘ Gear |
Hinh 79

Bolted Clewis

-

Connection Pin

Hop thoai Parallel Key Connection Generator hién ra giup ta tao dugc then
truyén dong theo mong mudn nhu Hinh 80.

a7



a) Truyén dong then dwoc tao ra b) Hién thi then khi an chi tiét Tay quay
Hinh 80

Q Place from Content Center

Bude 13: St dung cong cu tao chi tiét Pai 6c ISO
4032 tir thu vién ctia phin mém nhu Hinh 81vdi cac thong sb twong tng véi dau truc

ren, sau do lép vao chi tiét Truc béng 1énh Insert, ta duoc két qua nhu Hinh 82.

Place from Content Center =]
View Tools Help

00 1|2 % [FHeMe o- @S

i!'\'l'\' folts

C C

IS0 4033 150 4034

IE Hex - Flanged
-D PFins

) Rivets

[-{3) Washers g

[3-g]) Other Parts 150 4035 IS0 4036 IS0 4775
-0 Shaft Parts

[

[

m

) |1=. Structural Shapes

-8 Tube & Pipe
- /2 Search resilts c c c
-4 History i

IS0 7413 IS0 7414 150 7417

’
fen Counki2 [ o Il ]

Hinh 81

Assembly | Motion | Transitional | Constraint Set |

Selections

Type

Offset: Solution
i (3 i
S
v &
[ o ol w )6

a) Rang budc bang lénh Insert b) Sau khi rang bugc
Hinh 82
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Buéc 14: Tiép tuc st dung 1énh rang budc Insert lap chi tiét Tay ndm vao chi tiét
Tay quay ta dugc mo hinh ldp hoan chinh ctia Van tiét luu nhu Hinh 83.

==

[ Phece Consteam

Assembly | Mation | Transitional | Constraint Set |

Type Selections

i)

Offzet: Solution
0.000 mm W

v &’

a) Rang budc Tay nam vao Tay quay b) M6 hinh ldp hodn chinh
Hinh 83
Cau hoi 6n tap
1. Trinh bay cong cuy trong vi¢c lap rép chi tiet 3D nang cao.
2. Thyc hién dé 1ap rap cac chi ti€t gdbm nhimng budc thé nao?
3. BE lap gifra cac 16 dong tAm dung biéu tuéng nao?
Bai tap chuong 2
Thuc hién ban vé lép khuon dot 16 gém cac chi tiét nhu Hinh 84.

Hinh 84
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Admin
Typewritten text
Câu hỏi ôn tập
1. Trình bày công cụ trong việc lắp ráp chi tiết 3D nâng cao.
2. Thực hiện để lắp ráp các chi tiết gồm những bước thế nào?
3. Để lắp giữa các lỗ đồng tâm dùng biệu tưởng nào?


Stt Tén chi tiét S6 lwong Ghi chi
1 Vit 01
2 Chét tira 02
3 bé 01
4 Vit 01
5 Khuo6n 01
6 Tam d& 01
7 Tam &p chay 01
3 Vit M14x2 04 Chon t‘heo tié.Li chudn
tw thu vién
9 Ong dém 02
10 Tam dudi 01
11 TAm trén 01
12 Vit 02
13 Chét tru 410 02 Chon theo L:ﬁ”;;h”“”
14 Pau do 01
15 Vit M10x1.5 04 Chon theo tiéu chudn
tw thu vién
16 Chay 01
17 Chét tru 412 02 Chon theo L:ﬁ”;;h”“”

Ciu tao ciia khuén:

Trén dé 3 dat khuon 5 va tam do 6, ching dugc dinh vi béng hai chét 17 va siét
chat béng bon vit ddu tru 8. Chét tua 2 lép trén 16 ctia khuon 5 béng hai vit s6 1 va sb 4.
Cac chi tiét 1,2, 3, 4, 5, 6, 8 va 17 tao thanh khdi ¢6 dinh.

Khéi di dong gém c6 tim bp chay 7, @5 hai ong dém 9 va tim dudi 10 (tim nay do
chay 16). Cac chi tiét 7, 9 va 10 lién két v6i nhau bang vit 12.

Dau d& 14 han voi tim trén 11, tAm trén nay lip véi tim dudi 10 bang cac vit 15
va hai chdt dinh vi 13. Phan vudng cua dau dd sé& lap véi 16 cia can 1éch tim cua may ép.

Nguyén ly lam viéc:

Chi tiét gia cong duoc dua qua rdnh dudi ctia tim d& 6 dén vi tri chét tua 2. Chot
nay duoc la'ip véi cac 16 cua khuon 5. Khi may ép lam viéc, luc tur can léch tam sé& tac
dong 1én dau d& 14 lam bo phan di dong ctia khuon di xudng va dau chay 16 s& dot thanh
16 trén chi tiét. Sau khi dot xong 18 thtr nhat, chdt tya 2 dugce dat sang 16 phia trong
(khoang cach gitra 18 nay véi 16 dot 1a 33mm) va tiép tuc dot cac 16 con lai.
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2.2 MO PHONG QUA TRINH LAP RAP CHI TIET MAY

a. Gioi thiéu chung

Sau khi 1ap rap hoan chinh mé hinh co khi trong mdi trudng Assembly, ching tacan
Mo phéng trinh ty 1dp rap cua céc chi tiét d¢ 1am tang thém tinh sinh dong va tryc quan hon,
giup nguoi Xem dé dang quan sét, hiéu rd hon vé ban v& thiét ké. Dé thyuc hién dugc viéc
nay, phan mém Autodesk Inventer da nghién ctru va xay dung hoan thién moi truong trinh
dién lap rap Presentation giGp phan rd dé hiéu rd hinhdang cua timg chi tiét trong ban vé& lap
da tao trong moi truong Assembly nhu Hinh 5.1, tir @6 M6 phong tung chuyén dong theo
trinh tu uvu tién cta cac chi tiét do.

L}
.‘ — =

W@
/'--
- \

a) Ban vé !cip hoan chinh b)) Phdn vi timg chi tiét
Hinh 5.1

b. Khéi dong

Nhép chudt vao biéu tugng New trong menu Get Started trén Hinh 5.2, khi d6 s& xuét
hién hdp thoai Create New File nhu Hinh 5.3.

Vault Autodesk 360 [ - B

sBHA O ¢

e [J‘-r ||,_|.,- etz Open  Welcome Team Web What's
samples Mew

Launch Mew Features

Hinh 5.2
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P Part—Create 2D and 30 objects

¥ tosembly - Aszembie 20 and T componenis

w  Drawirg - Create an annotated document

2 2 2 2
am_bsi.cwg am_din.dwg am_gh.dwg am iso.dwg

Hinh 5.3

Tiép tuc chon biéu twong Standard(mm).ipn trong muc Metric roi nhan nitCreate dé khoi
dong, Iic nay mdi truong trinh dién qud trinh lap rap chi tiét Presentation hién ra nhu Hinh
5.4.

Hinh 5.4
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c. Lénh Create View

Tinh néng: Chon cym lap rap da tao trong mdi trudng Assembly cin mo phong qué
trinh 1ap rap cua cac chi tiét. Cac budce thao tac:
ael
Bwéc 1: Nhip chon biéu tuwong <=V trén thanh Create s& xuét hién hop thoai Select
Assembly nhu Hinh 5.5.

[ Select Assembly

Assembly

el
File:
<select assembly document = - | 5] « I
Open an

Explosion Method
@ Manual Distance:

Automatic

Canced

[=]

Hinh 5.5

Buéc 2: Nhap chudt vao biéu tuong Open an existing file dé chon cym lap rap. Hop
thoai Open hién ra, tim dudng dan trong muc Look in rdi chon ban vé& lap can md phong nhu

Hinh 5.6, sau d6 nhan chon n{t 1énh Open.
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—

L Open

4 Autodesk 360
23 Libraries
7] Content Center Files

||.CI1":|"I

Giza trinh ol b Inwerinr

_;-]“? * [~

Hame

Dete modified
87200 201 P
S804 4:31 PM

252

Fi
Fi
Fi
Ai

Bwéc 3: Chon phuong phap phan rd cum lap rap trong muc Explosion Method, véi 2 lua

chon sau:

v 1A S 11403 Ak
[ Yan it i) 3072013 1150 A
- ‘l

m Fie riame i st b bam -

P of ype. | Assesmbdy Fies [~ iam) -

Brayect File; Pragects...
@ i rer

Hinh 5.6

- Manual: Phan rd cum lap rap bang phuwong phap thu cong.

- Automatic: Phan rd cum lap rap mot cach ty dong, cac chi tiét sau khi phan rd s& nam ¢

cac vi tri ching ta khdbng mong muon.

+ Distance: Nhap gi4 tri khoang cach giira cac chi tiét sau khi phan ra.

+ Create Trails: Tao duong lap rap sau khi phan ra.

Bwéc 4: Nhip chon biéu tuong OK dé hoan tat.

d. Lénh Tweak Components

Tinh nang: Kéo chi tiét ra khoi cum lap rap dén vi tri mong muén theo phuong X, Y hoic Z.

Céac budc thao tac:

Bwéc 1: Nhip chon biéu tuong
Component nhu Hinh 5.7.

qn

Elrg

Tweak
Components
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trén thanh Create s& xuat hién hop thoai Tweak




rTmaI‘.Cm'rpunmt ||
Create Tweak Transformations
[ ovecsen & . G
ﬁ_ Comporents dg vom [y
|*_ Tral rigin & Ebt Existing Trail
o Display Trails Trizd Ordly
[57] | Cewr || o |
Hinh 5.7

. Direction _ : s
Bugre 2: St dung cong cu chon hudng di chuyén cua chi tiet bang cach dua con
tré vao déi tuong can di chuyén, khi d6 hé truc XYZ xuat hién trén cum lap rap nhu Hinh
5.8 dé xac dinh hudng can di chuyén, lUc nay ta ré chudt dé chon diing huéng mong mudn.

Hinh 5.8

n Components AL A . A
Buwée 3: Str dung cOng cu ii] " chon chi ti¢t can di chuyén.

Buwée 4: Str dung cOng cu fratonan chon diém bét dau cua dudng lap rép.

Buréc 5: Pénh dau vao 6 YPs#=rTra ¢ hicu thi duong lap rap sau khi phan ra.
Buwée 6: Chon kiéu di chuyén trong muc Transformations, véi 2 lua chon sau:

+@ _~".: Tinh tién déi tuong can di chuyén theo truc.
+ ¢ 5 : Quay ddi twong can di chuyén quanh mét truc.
Buwéc 7: Chon 1 trong 3 biéu tuong Ezdé xac dinh truc quay hoac hudng truc can

tinh tién.

’ 0,000 ¢
Buwére 8: Nhap khoang cach tinh tién hoac goc quay vao 0
Budc 9: Sir dung cong cu iR EitEstaTEl 48 chinh sira lai vi tri cta chi tiét sau khi phan ra.
Buwéc 10: Nhép chon biéu tuong CLOSE dé hoan tat, khi d6 s& xuét bién biéu tuong
trong cac chi tiét trén thanh Browser Bar nhu Hinh 5.9.
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v

i van tet luu
:ﬂﬂ: Explosion
E E;'n.'a"n tiet luw.am
+ ﬁ:ﬂl‘:r ¥ Cormection: 1
= ﬁ Than:1
g Tweak [352.419 'I'lnﬂ

Lha

@x‘ung kep:1

() 150 4015 M20 x 85:1
({1150 4015 M20 x 65:2
(7)150 4015 M20 x 65:3
({1150 s032M38:1

Hinh 5.9

e. Hiéu chinh tinh ning
Tweak Components trén cac chi tiét da tao
* Thay d6i khoang cach di chuyén cua chi tiét khi phan ra
e Cach 1: Nhép chudt vao T=E00mm Y yrony chj tiét dd tao 1énh Tweak Component trén
thanh Browser Bar roi nhap khoang céch can thay dbi.
e Céch 2: Nhip chudt vao duong lap rap rdi ré chudt dén vi tri mong mudn hodc nhip phai
chudt vao duong lap rap va chon Edit dé hiéu chinh.
* Xoa tinh nang Tweak Components
e Cach 1: Nhap chudt phai vao trong chi tiét da tao lénh Tweak
Component trén thanh Browser Bar roi chon Delete dé x6a.
e Céch 2: Nhap chudt vao dudng lap rap can x6a roi nhan phim Delete hodc nhap phai chudt
vao duong lap rap can x6a va chon Delete.
An hodc hién thi duong lap rap
Nhép chudt phai vao trong chi tiét da tao 1énh Tweak Component trén thanh Browser Bar rdi
chon Visibility.
f. Lénh Precise View Rotation
Tinh ning: Xoay cum lap rap dén hudng nhin thich hop.
Céc budc thao tac:
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Precise View
Rotation

Bwéc 1: Nhip chon biéu tuong trén thanh Create s& xuat hién hop thoai Incremental

View Rotate nhu Hinh 5.10.
Incremental View Rotate @
Iricramerit:
m NREERRE
@ | meset oK Cancel
Hinh 5.10
Increment:

Buwére 2: Nhap goc xoay vao 0 —

Buéc 3: Chon hudng xoay trong cac biéu tuong HIGIDCISIE)
Buéc 4: Chon biéu tuong Reset khi muén xoay vé vi tri ban dau.

Buwéce 5: Nhip chon biéu tugng OK dé hoan tat.

g. Lénh Animate

Tinh nang: Tao hinh anh dong dé md phong qua trinh 1ap rap cac chi tiét.
Cac budc thao tac:

Animate

Buwéce 1: Nhip chon biéu tuong trén thanh Create s& xuit hién hop

thoai Animation nhu Hinh 5.11.
'rd.nirnation @
Farametens Mation
e LR A I T I
. (%) | |+ Minimize dialog during recording
Q=petibors
1
IE Repet | Cancel |z

Hinh 5.11
Interval
Bude 2: Nhap toc d6 chuyén dong cua cac chi tiét vao 6 . Gid tri = cang 16n thi
chuyén dong cang cham.
Repetitions

Bwéc 3: Nhap s 1an 1ap lai chuyén dong caa cac chi tiét vao 6

Buwéc 4: Xem chuyén dong cua timg chi tiét bang cach chon mot trong cc biéu p tuong cla
muc Motion, VOl 8 lua chon sau:
- Forward By Tweak »| : M6 phong qua trinh lap rap chi tiét theo timg budc tao Tweak
Components. Mo&i lan nhin chon thi mot budc lip rdp duoc thuc hién.
- Forward By Interval » : Md phong qua trinh 1ap rap chi tiét theo gia tri nhap trong
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6 Interval . Mdi lan nhdn chon thi chi tiét chuyén dong mot doan.
- Reverse By Interval |< : Md phong qua trinh phan rd chi tiét theo gia tri nhap trong
0 Interval.
- Reverse By Tweak < : Md phong qua trinh phan ra chi tiét theo timg budc tao Tweak
Components. Mdi 1an nhin chon thi moét buéc phan rd dugc thuc hién.
- Play Forward = : M6 phéng qué trinh 1dp rap toan bo chi tiét mot cach lién tuc. Toc do
chuyén dong phu thuoc vao gid tri nhap trong &  Interval.
- Auto Reverse >< : M0 phong ca hai qua trinh lap rap va phan ra toan bo chi tiét mot cach
lien tuc. Toc dd chuyén déng phu thuoc vao gia tri nhép trong o Interval.
- Play Reverse < : M0 phong qua trinh phan ra toan b chi tiét mot cach lién tuc. Toc do
chuyén  dong ph1_1 thuoc vao gid tri nhdp trong O Interval.
- Pause || : Dung qua trinh mo phong.

Bwéc 5: Nhip chon biéu twong md rdng << s& xuat hién thém hop thoai Animation

Sequence nhu Hinh 5.12.

Animation Sequence

:cqm Component Tweak Yalue

IS0 4015 M20 » 65:3 Twesk (112,367 mm )

IS0 4015 M20 x 65:3 Tweak [360.00 deg )
1 IS0 4015 M20 x 65:2 Tweak (120,045 mm )
i TS0 4015 M0 % 65:2 Tweak (360,00 dag )
1 I50 4015M20 x 65:1 Tweak [158. 152 mm )
1 IS0 4015 M20 x 65:1 Tweaw (350,00 deg )
2 EO21AA 16X 7x45:1 Tweak (42,151 mm )
3 tay quay:1 Tweak (240,458 mm )
4 150 4032 M36:1 Twesk (433,222 mm }
4 IS0 4032 M36: 1 Tweak [1440,00 deg )
5 Tay nam: 1 Tweak (564,878 mm )

Hinh 5.12

O hop thoai ndy, s& hién thi todn bd c4c 1énh Tweak Components d3 thuc hi phan ra
chi tiét trén cot Component, sb tha tu trén cot Sequence thé hién mtc d6 vu ti thuc hién
trude trong qué trinh md phong chuyén dong, cac chi tiét 6 cung so th tu chuyén dong
dong thoi, cot Tweak Value thé hién c4c gid tri ri da tao khi phan ré chi tiét.

Buéc 6: Nhip chudt vao biéu tugng Record ® dé luu qua trinh md phong than mot doan
video, khi d6 hop thoai Save As hién ra, ta chon dudng dan, kiéu dinh danvideo va dat tén
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doan video rdi nhan nGt 1énh SAVE dé lwu nhu Hinh 5.13,

[ @
G_ 'Lb Computer b Data (0] & I = | 45 D
(higanize = beve Polder \ = o
2 Husc Burimg din

Pcium
; e SRECYCLEEIN
Videca
Shackup
Bai tap Invenbor
8 Cnemptar %
- bii_thi_sutacad-ches son
i Locall Disk gl

Bign dcan gues trinh MIL5
g Dt k]

Cinong an man
a Local Disk gl Gl M

CIMACDE it WS
o Aistedesk 350 E

e cupmg chi tiet de thong qua

Tén doan video

E- #s bypes A'.'\-T-'rltsl'.ﬁm.:] -
\
= Mdefoides  Dinh dang video =
Hinh 5.13

h. Vi du ap dung

Pé hiéu rd hon cac ndi dung duge trinh bay trong chuong 5, tac gia xin gidi thiéu trinh
tur c4c bude thyuc hién qué trinh phan ra cac chi tiét cua Van tiét luu da thiét ké trong chuong
4, r6i md phong lai toan bo qua trinh lap lap theo thw tu cua cac chi tiét do.
* Trinh tu cac budc thyuc hién

Buéc 1: Khoi dong madi truong trinh dién lap rap Presentation, nhap chon biéu

oF
tuwong creste vew roi chon ndt 1énh Open an existing file trén hop thoai Select Assembly nhu
Hinh 5.14.

St Bmembly

Semrhip

el
[
a3mlect assenbly Sooumend s

Open an existing file

Hinh 5.14

Hop thoai Open hién ra, ta tim duong din trong muc Look in rdi chon cum lap rap
Van tiét luu di tao ¢ chuong 4 nhu Hinh 5.15. Sau d6, nhan nit 1énh Open, hop thoaiSelect
Assembly lai hién ra, ta chon cach phan ra chi tiét bang phuong phép thu cong (Manual) rdi
nhap biéu twong OK nhu Hinh 5.16.
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amn ||.nekn: 4 Gia e s b bvwengor 3#;’ [E R
[ Content Centes Eiles Mame [ —— Type tize
—— FINFUSZILPM  Filafelder
2 DRl S04 431 PM Filefelder
LT/ 1000 &M Filefolder
ST —
4 n ®
Flanams o it baian -
Fies of e Basarsly Flan (") =
Pomject Flet Dty e, |
@ TR
Hinh 5.15
Assembly
R
|E:1B b haOveHims i o neibo | A=
[ cpsers...
Esbomon Method
Ceatance:
B 1,000 &0
Create Trads
(o D coce |
Hinh 5.16

Thue hién xong budc 1, moi trudng trinh dién 1ap rap sé& hién ra nhu Hinh 5.17.

h & & B

CeemteView  Tweak  PeeckeView Sabeabe
Companests  Rstatinn

Croate

o 3
v
o v et b
-—'f_l'eme.-:
+ [y v frt ki

B ey Canmecan; |

— [ Thini 1

— ] ok

Tary rilrc
g el
— [l

— [ v b1

D50 MLE M0 = 5
— [0 S b w 6502
— (1] 0 Ao e u 81
R0 0T MO L
— S0 BT 2w 32 -
— 0 BT A 12w 32 - A2

Hinh 5.17
Viée tiép theo, ta tién hanh phan ra timg chi tiét da lap rap bang cong cu Tweak
Components. Luu y ¢ day, chi tiét nao dugc phan rd dau tién thi s€ lap sau cung khi mo
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phong chuyen dong va nguoc lai, Vi vay ta can hiéu rd trinh tu thue hién qué trinh lp rap va
thao roi cac chi tiét ciia Van tiét luu.

o
4 2 Twuk 1 2 /4 7
Budc 2: Nhap chon biéu tugng [“emeenents| 151 di chuyén chi tiét Tay nam hudng theo
truc Z ra ngoai véi khoang cach thich hop tir diém gbc da chon (Trail Origin) nh Hinh 5.18

Twtal Cemnpantnt ==
Create Trank Trarsformations
[Fy | precton ¢ - (@
:t,_- Components k¥ mame s []
E Trad Drigen M Exit Existing Trad
| Doy Traks e

(] [ oew | cee |

Hinh 5.18

Buéce 3: Tlep tuc sir dung cong cu Tweak Components tao dong thoi hai chuyen dong quay
va tinh tlen cho chi tlet Dai oc nhu Hinh 5.19. Két thic 1énh, s& xuét hién haibiéu tugng quay
va tinh tién trén chi tiét Pai 6c nhu Hinh 5.20.

Trargkamirs
< ]l
-_,5-_‘}" [P

K | Edt Exiging Trad

|

mfw
B | s origen
Trisd Oriy

Chuvén déng tinh tién theo truc Z

Chuvén déng quay quanh truc Z
Hinh 5.19
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(1) 150 4015 M20 x 65:2
— (150 4015 M20 x 65:3
£+ ()1s0 4032 M36:1
¥ &% Tweak (1440.00 deg
~[ ; Tweak [12?.562#”"']
({150 8734 A 12% 32 - Asl
— (1508734 A 12x 32 - A:2

Hinh 5.20

Animstion
Farameters Moo
eyl W b b
25 15
|E‘| < | Mramize deiog durng recordng
Repetitons
L
@ [rewt | [ concd | [<e]
Arimaton Sequerce
Sequence  Component Theak Ve
=0 30332 M36: ) Twesk (127, 562 mm )
[50 4037 M35 Twenak {1940, 00 ding |
a Turwmilere 1 Tusad MIIE H17 e §
Hinh 5.21

Kiém tra bang céng cu Animation trén Hinh 5.21, ta thay s6 tha tu trén cot Sequence cua chi
tiét Pai 6¢ van khac nhau do d6 chuyén dong quay va tinh tién van chua dong thoi xuat hién.
Nhu vay, ta phai nhém hai chuyén dong nay bang cach nhap chudt vao hai chi tiét trén cot
Component rdi chon biéu tuong Group s& dugc két qua co sb thir ty gibng nhau trén cot

Sequence nhu Hinh 5.22.

Frararbon Sequence

Sequence  Comporent

3 Tay e i

Nhém hai chuyén dong b.::fng lénh Group
Hinh 5.22

Aremation (]
P st s Hiokion
o LRI NETIRER IR
A [(@ ] [ Mrimize diskog during recording
Repettions -
1y
m [ tewiy el | [42

T Vale

Tweak (127.562 mm )
Twmak (1990000 deg
Tweaalk (335,477 mes )

Keét qud sau khi thwe hién lénh Group

Bugre 4: Thao chi tiét Tay quay hudng theo truc Z ra ngoai véi khoang céch thich hop tir
diém goc da chon (Trail Origin) nhu Hinh 5.23.
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Hinh 5.23

Buée 5: Thao chi tiét Then hudng theo truc Y ra ngoai voi khodng cach thich hop tir diem
goc da chon (Trail Origin) nhu Hinh 5.24.

‘ q Hinh 5.24 o )
Buwérc 6: Tao dong thoi chuyén dong quay va tinh tién cta chi tict Bulong thtr nhat nhu Hinh
5.25.
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Tweak Campanent
Craate Tweak Trarsto nators
] oretn < AR
m Components @ bx om0 b ]
R | ratorge (B | Eatenstng Trad
o] [ ol Traks “Triad Criy
=
@ (o= [ o= ]
Chuyén déng guay quanh truc Z Chuyén déng tinh tién theo truc Z

Hinh 5.25
Thuc hién 1énh twong ti v6i hai chi tiét Buléng con lai, ta dugc két qua nhu Hinh 5.26.

N

Sau do, sir dung 1énh Group trong cdng cu Animate nhém ba Buldng nay lai dé chiing chuyén
dong dong thoi voi nhau nhu Hinh 5.27.

Hinh 5.26

Anirrustian ===
Parameters Mabon
i Mo (et [ (pe 4 [
50 15 i
[ @ | [ mrwmize cuaog duning recordng
Renetitions .
1=
[ ool | (e
Tweak Value
50 4015 M20 x £5:7 Tweak (112367 mm §
[50 4015 M20 x 65:3 Tweak (350,00 deg )
[50 4015 M20 x 65:2 Twvmak {120,048 mm )
504015 M2 X E5:2 Tevtak (350,00 deg )
[50 4015 M0 x 65:1 Tevesk (158, 152 mm §
50 4015 M0 x 85 Teak (350,00 deg )
F] IS0 24914 A 16x 7x45:1 Tweak (42. 151 mm }
3 sy quay:l Twemak (290,458 mm )
4 50 4032 M35 1 Tweak (431.222mm }
4 IS0 4032 M35: 1 Twveak (1440.00 deg )
5 Tay nim: 1 Toveak (5548 mm §

Hinh 5.27
04



Bwéc 7: Thao chi tiét Vong kep ra ngoai voi khoang cach thich hop bang cong cu Tweak
Components nhu Hinh 5.28.

Hinh 5.28

Burc 8: Théo roi hai chi tiét Chot ra khoi Pia quay va di chuyén Dia quay ra khoi Than van
vai khoang céch thich hgp bang cong cu Tweak Components nhu Hinh 5.29.

Hinh 5.29

Buée 9: Di chuyén chi tiét Truc quay ra khoi Than van véi khoang céch thich hop bang
céng cu Tweak Components nhu Hinh 5.30.
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Hinh 5310

Buréc 10: Pua chudt vao dudng lap rap ciia c4c chi tiét roi diéu chinh vi tri thich hop sao
cho céc chi tiet khong dung nhau khi mé phong chuyén dong. Ta dugc két quanhu Hinh
5.31.

Hinh 5.31
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CHUONG 3. XUAT BAN VE CHI TIET TU MO HINH 3D

Gi6i thiéu: ndi dung chwong nay gi6i thiéu ky thuat két xuat ban vé chi tiét tr mé
hinh 3D cGa phan mém Inventor.

- Muc tiéu:

+ Xuét dwoc cac ban vé chi tiét tr md hinh 3D da tao thanh ban vé 2D.

+ Hiéu chinh dwoc cac kich thwéc, cac théng sé hinh hoc va bé mat twong quan.

+ Két xuat ban vé dung véi ban vé kj thuat.

+ Cén than, ti mi trong qua trinh xuat ban vé.

3.1 Khai niém

Trén cac ban vé& lap (Assembly) va ban vé chi tiét (Part) cia md hinh 3D, rat kho
dé thé hién day du cac dic tinh vé hinh dang, kich thudc, két cau, dung sai va yéu cau k¥
thuat cua tung chi tiét. Vi vay, moi truong Drawing duoc tao ra vdi chic nang xay dung
hoan thién cac yéu cau k¥ thuat can thiét ctia ban v& lap va ban vé chi tiét.

Nhu vdy, mdi trudng xudt ban vé 2D Drawing co vai tro hét sic quan trong ddi
v6i khau thiét ké va ché tao san pham.
- Khéi dong

Nhép chudt vao biéu tugng New trong menu Get Started , khi d6 s&

xuét hién hop thoai Create New File nhu Hinh 85.

Vault

Tools Autodesk 360 - B

= s A
i
& T T &
Open Projects Open  Welcome Team Web What's
Samples MNew
Launch . MNew Features
1
Hinh 85
I Create New File
(e =T
4 Templat
ARt B Part —Create 2D and 3D objects
e Demian B Assembly — Assemble 2D and 3D components
Iv Drawing — Create an annotated document I
rm . rm fm
- .
am_bsi.dwg am_din.dwg am_gb.dwg am_iso.dwg
. ol ) 53] [ rEm
5 5 W W =
n}: n}: n- E fiic i N0.deg
amjisdwg ANSI  ANSI  BSLdwg BSLidw DIN.dw DiSPlayName:  Drawing
(mm).dwg (mm).idw
[Fa] & [Fm] 25— [=a] b Units: milimeter
nﬂ: _I?E- _Il_a This template creates a 2D engineering
DIN.idy GB.dwg GR.icw GOST.dwg GOST.idw| 150.dwg |  document that contains component
] views and details,
5] h~ [EH]
Bl | bwet B
150.idw JIS.dwg JIS.idw P
.
¥ Presentation — Create an exploded projection of an assemb w Oa
& &2 wie =
Standard Standard 7 e =
{DIM).ipn (mm).ipn e
|§| Project File: |Aum|oader.|p] '|| Projects... J( Create )l Cancel

Hinh 86
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Admin
Typewritten text
- Mục tiêu: 
+ Xuất được các bản vẽ chi tiết từ mô hình 3D đã tạo thành bản vẽ 2D.
+ Hiệu chỉnh được các kích thước, các thông số hình học và bề mặt tương quan.
+ Kết xuất bản vẽ đúng với bản vẽ kỹ thuật.
+ Cẩn thận, tỉ mỉ trong quá trình xuất bản vẽ.


Tiép tuc chon biéu tuong IS0.dwg (Tao file Autocad) hoac ISO.idw (Tao file
Inventor) trong muc Metric 10i nhan nut Create dé khoi dong, lic nay moi trudng xuat
ban v€ 2D Drawing hién ra nhu Hinh 87

Tm = Oewns [ BOnAL | X @ -ox

GELERYR  Annotate  Tools Manage View  Environments  GetStarted  Vault  Autodesk 360

B Q) tef A | = _
== TN e @2
Base Projected Auxiliary Section Detail Overlay Draft | Break Break Out Slice Crop Horizontal | Create | New Sheet
N Sketch i
Create ; Modify | Sketch | sheets [l
= -
= ) T — — — T
%Drawingl
+—|  Drawing Resources i
- [ sheet: 1
[ I} Default Border i L
- o150
H -
1 e | 17 | I |
1l
T T ) T T
For Help, press F1 0 1 -
=
\
Hinh 87

Ban v& 2D xuét hién vé&i tén mic dinh ban dau 1a Drawing 1 trén thanh cong cu
Browser Bar, khi ta luu ban vé voi tén goi khac (vi du nhu: Banvechuan) thi t€n mac
dinh ciing s& thay d6i theo nhu Hinh 88.

Browser Bar [E&] Browser Bar =]

K | Model - -. g

Drawing

+1 Drawing Resources

i
- [ Sheet:1

__ Drawing Resources
é}— [&sheet:1

Tén mac dinh ban dau Tén thav déi sau khi lu
Hinh 88
3.2 Xudt bén vé chi tiét
a. Tao trang gidy vé méi

Ta c6 thé tao nhiéu trang gidy vé& trong cung mot ban v& bang cach nhap chudt
phai vao vung tréng trén thanh cong cu Browser Bar roi chon New Sheet, s& xuét hién
trang gidy v& m&i (Sheet 2) nhu Hinh 89.
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Browser Bar =] Browser Bar
a Drawingl <y Repeat LJrI'pdo !:_i Drawingl
B[ Drawing Reso : B Drawing Resources
- [ Sheet:1 [é!- [dshest:1
— 1! Default Border
# I d s
EH[
|-- I_f Default Border
#5150
Truoc khi tao trang Sau khi tao trang

Hinh 89

Ta c6 thé ddi tén trang gidy v& bang cach nhip chudt hai 1an vao tén trang gidy roi
nhép tén mdi nhu Hinh 90

Browser Bar

2)

ﬁ Banvechuan.dwag
Gl :
- Drawing Resources

[ sheet:1
s

Hinh 90

Mudn xoa trang gidy v&, ta nhap phai chudt vao tén trang cin x6a trén thanh cong
cu Browser Bar 10i chon Delete Sheet nhu Hinh 91

—1
F_a Banvechuan.dwag
* __ Drawing Resources
[=lsheet:1 <1 Repeat Undo
] T — % ~ e

Activats
Auto-Reattach Grphanzsd Annotatons
51 Base View...
Create Sheet Farmat. ..

Edit Sheet...

Expand All Children
Collapse All Children

How To...

Hinh 91

b. Pinh dang kho gidy vé
Nhap phai chudt vao tén trang gidy vé trén thanh cong cu Browser Bar rdi chon
Edit Sheet ... , khi d6 xuét hién hop thoai Edit Sheet v6i cac lua chon khd giéy nhu Hinh 92
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':a B ch d Edit Sheet
W Banvechuan.dwg e -~
i Drawing Resources Format Tén trang giay vé
= E(}a Repeat Undo s
I_ F::EDEf = i - Shest Orientation — :
B il s T COPY Cire - Kho giay ding
Delete Sheet (71 Portrait
s Height @) Landscape
f ttach Orphaned Annotations # 2 Bk 2
i R pES ST Kich thuéc khé gidy (&) Khd gity ngang
ase View... & SAllE
ettt et Width Options |
420 [T Exclude fr t £ o
o oeETRE Vi trf khung tén
Expand All Chidren || Exdude from printing tl'éﬂ k_hﬁ gléy
Collapse All Children — ————=
oK Cancel
How To... |@| |‘—] L| ‘
e
p N\
Hinh 91 Hinh 92

c. Tao khung ban vé

Trén trang gidy v& Sheet: 1 di dugc tao sdn khung ban v& mic dinh véi tén goi

Default Border nhu Hinh 93

Browser Bar Khllﬁg ban v&
l_ﬁ Barnvechuan.dwg
- Drawing Resources
= [ 5heet:1
™ {IiE] Default Border W
lii— "o 150
Tén khung mdc dinh
e TP e
[ [z
T T ' T = T
Hinh 93

Ta c6 thé x6a khung ban v€ mac dinh

bang cach nhip chudt phai tai tén goi

Default Border trén thanh cong cu Browser Bar va chon Delete nhu Hinh 94.

2]

rﬁ Banvechuan.dwg
|_:J"_- _ Drawing Resources
[+ Sheet Formats
-+ &3] Borders
- =} Default Border
B- [ Title Blocks
|-- [l Sketched Symbols
B [T] AutoCAD Blocks
E- [ Sheet: 1
W=

< RepeatUndo

[l c Fauit Bord =
How To...
L}
Hinh 94

DPé tao méi khung ban vé theo yéu clu, ta nhép chudt phai tai biéu tuong Borders

trén thanh cong cu Browser Bar r6i chon Define
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E Banvechuan.dwg
El- | Drawing Resources

[l Default Bor
[ Title Blocks
|[lg] Sketched Symb

- (B3] AutoCAD Block S_‘mﬁd Ajﬂﬁm
B[4 5heet: 1 = =
B [ 150 How To...
P
Hinh 95

Moi truong 2D Sketch hién ra nhu Hinh 96, tién hanh tao khung ban v& theo

mong mudn rdi chon biéu twong Finish Sketch @dé hoan tat.

‘Banvechua... bt n.n Y

Tools Manage View Environments GetStarted Vault  Autodesk 360
@ ] il os) B o eXxE /e
A <=1 @ &R 8|eE .,
- o= MO - B | Sketch
Draw - | Constrain = | Pattern ‘ Maodify IIn:—ertI Format 'I Exit
- i

o
1

§

Annotate

ME

-
Place Views

[CIRI]E
/B

Line Spline

E Banvechuan.dwg
B . Drawing Resources
+1- &5 Sheet Formats
[ [ Borders
B K=} Default Border 210
[ Title Blocks
— [ Sketched Symbols
AutoCAD Blocks
[&sheet:1
B [ 1s0

e T 77 7T R |

4 Farvechuan 178

i

[Ready B &1 o * 381.257 mm, 90737 mm  Fully Constrained 0

Hinh 96

Khi d6, xuit hién thém hop thoai Border nhu Hinh 97, ta dat tén khung ban vé
can tao vao 6 Name roi chon nt 1énh dé luu.

[ Border |
Mame:

KhungAdchuan|

[ Save ]| Discard ][ Cancel

Hinh 97

71



Viéc tao khung ban v& dd hoan tit nhung khung d6 van chwa dugc dua vao trang
gidy v& Sheet: 1, ta can thyc hién thém thao tic chén khung vira tao vao trang gidy vé
bang cach nhdp chudt phai vao tén khung di luu roi chon Insert nhu Hinh 98, s& duoc
két qua nhu Hinh 99.

O

L_ﬁ Banvechuan.dwg

=B __ Drawing Resources
E:r"r Sheet Formats
E Borders

i— =f Default Border
= e —— < RepeatUndo
B [ Title Blocks
|— [l Sketched Symbalz % tony Ciri+C
- [T3] AutoCAD Blocks Delete
- [ sheet:1 Insert
B- [F1s0 CEdit
How To..,
It
1
Hinh 98
b4
:
@ Banvechuan.dwg
= Drawing Resources
- = Sheet Formats
= = Borders
{E} Default Border
=} khungadchuan
B [ Title Blocks
L— |[] Sketched Symbols
B (T3] AutoCAD Blocks
B [ sheet:1
I- ﬁlﬂﬁung.ﬁkhuan
- e IS0
E:I:W |n""' r"_- Iml Elmms |
Bl |
I | A
1
Hinh 99

d. Tao khung tén

Trén trang gidy v& Sheet: 1 d3 duoc tao san khung tén mic dinh véi tén goi ISO.
bé tao khung tén mai, trude hét ta can xo0a khung tén mac dinh béng cach nhép chuot
phai tai tén goi ISO trén thanh cOng cu Browser Bar 10i chon Delete nhu Hinh 100

| B T3] AutoCAD Blocks

= [&sheet: 1
J—T E=H khungA4chuan
& o )
<y Repeat Undo
Edit Definition

Expand All Children
Collapse Al Children

How To...
tr
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Budc tiép theo, nhép chuot phai tai biéu tuong Title Blocks trén thanh cong cu
Browser Bar 1i chon Define New Title Block nhu Hinh 101

r_ﬁ Banvechuan.dwg
'iT— __ Drawing Resources
- Sheet Formats
[+~ [ Borders
|
CF- o] IEENEEE | %0 RepeatRewm
L =0
Copy Cirl+C
— |[&] Sketched Syi
b BT AutocaD ol L DEnE New Titl Block
= [ Sheet: 1 Expand All Children
L =0 khungaschu Collapse All Children
How To...
1
Hinh 101

Moi truong 2D Sketch hién ra, tién hanh v& khung tén tai vi tri bat ky nhu Hinh 101
ri chon bidu twong Finish Sketch ¥ dé hoan tit.

Khi @6, xuat hién thém hop thoai Title Block nhu Hinh 102, dit tén khung can tao

vao 0 Name 161 chon nut 1énh dé luu.

Title Block

Mame:

Khungten|

[ Save J | Discard l [ Cancel
Hinh 102

Mudn dwa khung tén di tao vao trang gidy vé Sheet:1, ta nhap chudt phai vao
khung tén da luu rdi chon Insert nhu Hinh 103, s& duoc két qua nhu Hinh 104.

- Borders
[=- 5 Title Blocks

2 Repeat Return
5] Sketched Symbols [ Copy Ctrl+C

- T3] AutoCAD Blocks

- [&lsheet: 1 Edit

How To...
i

Hinh 103
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- Str dung trang ban vé da thiét ké lam trang ban vé mdu
Sau khi d3 thiét ké xong khung ban v& va khung tén chuan, ta c6 thé dua trang ban
v& vira tao vao danh sach cac trang ban v& mau cua Inventor bang cach chon Save As roi

dat tén trong muc File Name theo dudng dan: Libraries/Documents/Autodesk/Inventor
2014/Templates/Metric nhu Hinh 104

1L SaveAs @
E] Workspace Savein: - Data (D) > (} ¥ e e
e +*| Recent tems
Y Libraries Mame =4 Date modified 2
B Desldop
(] Content Center Files SRE Q‘* Netwark 119/20151:31PM ||
(] Libraries @b: |y Lbres 1/14/2015 235 PM
. Bait 7/29/2014 3:.40 PM
bai_ 1/5/20151:33 PM
, Bien rvertor 2014 3/19/2015 2:58 PM
Cho Templztes 1172472014 10:22 ..,
CIM | Metric 5/1/2011 6:58 AM
Dec A Administrator 1/29/201511:26 AM
detl o] Compute 12712/2014 250 PM ~
o & Local Disk (C) ;
(= Data (D)
File name (= Local Disk (E3) -
| DE tai NCKH
Saveast Giao trinh _v]
Giao trinh noi bo Inventor
e DVD Drive (F)
— ;’-‘q.rtnldesk EE,EI_ o Save ] | Cancel I

Hinh 104

Khi d3 hoan tat viée I trit, trang gidy vé vira luu s& xuat hién trong hop thoai
Create New File nhu Hinh 104,
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¥ Drawing — Create an annotated document

- - - - o
ks, la ) ks )
.P!"_!: .ﬂaf EE— .!!."‘.".!: ..ﬂ.&
arn_bsi.dwg am_din.dwg wg arn_iso.dwg am_jis.dwg
E FE] E ] E»‘
DWG | E:‘ E DWG | E:‘ E DWG |
AMSI ANSI BSLdwg BSLidw DIM.dwg
{mmj.dwg (mm).idwlAdchuan.dw
[F 5] 2 ] 2 [F 5] rm [E8]
G| gws) B o (Bl ) [EaB

E
W

=
owe' |Hafl

JI5.dwg J5.idw

Hinh 104

e. Tao cac hinh biéu dién 2D tir mé hinh 3D di thiét ké

Lénh Base View

Tinh ning: Tao hinh chiéu co s& tir mé hinh 3D.

Cac budrce thao tac:

Budce 1: Nhép chon biéu tuong Base trén thanh Create sé xuét hién hop thoai

Drawing View nhu Hinh 105.

I

Budc 2: Nhip chudt vao biéu tugng &y~ Open an existing file chon mo6 hinh 3D
can tao hinh chiéu co s6. Hop thoai Open hién ra, tim duong dan 1oi chon file bt ky nhu

Hinh 106.
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Drawing View
Comporent | Model State | Display Options |
Orientation
Rl
<Select Document> Current
Top
Bottom
Left
Right
Back
Iso Top Right
Iso Top Left
Iso Bottom Right
Iso Bottom Left
[ Projection: EE}@
View [ Scale Label Style
Scale 1:1 = View [dentifier VIEW1 gﬁ
2) s s MR [ [T Raster view Only O
N
Hinh 105




Ty Open

£ Autodesk 360 =2 Look in ; van tigt iy - @ > e -
@ Libraries 2
[C] Content Center Files = Name Date modified =
[ Libraries A Hoiaipt Duone din 3/17/201511:01 AM
| D Tay ndmiipt 3/17/201511:0L AM
) 3/20/201511:59 AM |
010 AM |-
: 3/20/201511:59 AM |
@véng kep.ipt én chi tiet 3/20/201511:59 AM L
4 1 . 3
File name: Than.ipt -
Files of type: | Inventor Files {"ipt; “iam; “ipn} ']
ProjectFile: | Autoloader.ipj
@ I Find +:: H Options. .. | h Open ‘l Cancel |
\
Hinh 106

Budc 3: Sau khi nhin nat 1énh , hop thoai Drawing View lai xuat hién
nhu Hinh 107, v&i cac Iua chon sau:

- Orien tation: Chon huéng nhin cta hinh chiéu co so .
- Scale: Nhap ty 18 cta hinh chiéu co so.

- Style: Chon kiéu hién thi ctia hinh chiéu co s&, véi 3 kiéu sau:
+ Hidden Line - Hién thi nét khut.
+ Hidden Line Removed L2l : Khong hién thi nét khuat.

+ Shaded : Hién thi vat liéu cua chi tiét.

. Drawing View

Component iModeI State | Display Opﬁons! -
Qrientation
= For
H_Eﬂ\v‘e thu Inventorvan tigt IL.n..l\Thén.iEJ - | @ | _IEELIrrent
. o
Representation Bottom
T Vi - N iU S, Left
t3= View Tén duong dan va chi tiét can tao Right
[Master = B o B
hinh chiéu co s& Te0 Top Right
Iso Top Left

Iso Bottom Right
Iso Bottom Left

&) Projection: -EE}@

2 Bag

|~ Raster View Only [ OK

View [ Scale Label

Scale 1:4 -

@ e W 2

View Identifier VIEW1

] | Cancel

Hinh 107
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f. Ghi kich thwéc

Sau khi di tao xong cac hinh biéu dién (Hinh chiéu, hinh cit, hinh trich ....), ta bat
dau tién hanh ghi kich thudc va dung sai 1én cac hinh biéu dién d6 bang menu 1énh
Annotate nhu Hinh 108.

Autodesk Inventor Professional 2004 Tao hinh bieu dien 20.dw
Autodesk 360

=

Manage

Place Views

Annotate I

View  Enwvironments  Get Started  Vault [

|‘—" I Baseline - " Arrange ;D % Chamfer A A l<> = el
-] { @

T” Ordinate - Retrieve Punch Vv /—< -+
Dimensian EIQ Hole and @ Text Leader = if : S
{1 Chain - Thread £ Bend Text User  Surface Welding Impor. =

Dirmension ! Feature Motes ! Text | Symbols

Hinh 108

Tao kiéu kich thwéc

=

Edit
Layers

Nhfip chon biéu tuong
ofe
74

r0i chon biéu tuwong StylesEditor s& xudt hién hop thoai Style anh Standard Editor nhu

trong menu 1énh Annotate hoac vao menu Manage

Hinh 109.

Hinh 109

B/ Style and Standard Editor [Library - Read Only]
£ Standard - Back New... ave R ¥ [Local Styles 2
Default Standard (I150)
@ Balloon Layer Styles
A
) :5 Center Mark Layer Name /  On Ap.. LineType Line Weight Scalebyline ... P
&, Datum Target . - _
&f Dimensian Ed 0 [ | Con.ununus 0,25 mm 1
& B Feature Control Frame 30 sketch Geometry (15 4, [l Chain 0,25 mm é H
. Hatch Bend Centerline (I50) Il chain 0.25mm ¥] b1
B Hole Table Bend Extent (IS0) Il cContinucus 0,50 mm [] H
- D Border (150) Bl Continuous 0.70mm V] i
-2 Layers Break Line (150) Il continuous 0.50 mm ] H
bl Center Mark (I50) . I contnuous 0,25 mm ¥] &
- 30 Sketch Geometry (IS0) = Centerline (150) . H contnuous 0,25 mm ¥ &
-~ Bend Centerline (150) Detail Boundary (150) ' [ Continuous 0,25 mm ] ¥
-~ Bend Extent (I50) Dimension (I5Q) ; HE contnuous 0,25 mm ¥ §
Border (150) Hatch {1S0) , I contnuous 0,18 mm ¥ §E
Break Line (150) Hidden (150) / HE Dashed 0.35mm ¥ g
- Center .Mark (150) Hidden Narrow (150) . I Dashed 0,25 mm v] &
o ;E::'EL'HE (;SO) i Overlay (150) . R Long Dash Dotted 0,50 mm v ]
DE g nunasag) (1s0) Reference (1S0) . I Double Dash Chain 0.35mm v b1
H?;‘%D;O) Roll Centerling . I chain 0.25mm ] §
- tidden (130) Section Line (I50) . Wl chain 0,70 mm ¥ §
- Hiden Narrow {150) Sketch Geometry (150) [l Contnuous 0.25mm z §
- Overlay (150) L Symbol (I50) ./ I consnuous 0,25 mm ] 8
Reference (1S0) Title {I50) . I continuous 0,50 mm ¥ 1
Roll Centerline Tweak Trail (150) . HE contnuous 0.25mm Z &
- Section Line (150) Visible {I50) . I contnuous 0.50 mm v &
-~ Gketch Geometry (150) Visible Marrow (150) . HE cContnuous 0.35mm [¥] &
-~ Symbol {150} Work Axis (IS0) , Hl Chain 0,25 mm ¥] &
Title (150) Work Plane (150) . I Double Dash Chain 0,25 mm ] g
Tweak Trail (ISO) 4 ] |
- Visible (ISO)
- Visible Narrow {I50) [¥] Add new layers to standard
-~ Winrk Awis (TSOY
[ et | pone

Vao muc Dimension, chon kiéu kich thudc da tao san cia Invnetor roi chinh sira

cac thong sb phi hop véi yéu cau thiét ké.
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5 Style and Standard Editor [Library - Read Only]

4% Standard - | Back | | New... ] Save Reset F ||_oca|5tyles—v|
" Default Standard (150) —_———
= ,@ Balloon Dimension Style [ Default (1S0) ]
-i-- Center Mark

[ Feature Control Frame [¥] Trailing Zeros

m

i Units | Alternate Units | Display | Text | Telerance | Options I Notes and Leaders|
- Default - Method 1b (150) Units Linear Display
- Default - Method 2a (I50) Linear Format
- Default - Method 2b (IS0) @ 0.0 Dedmal [T unit String
-f'ault _mm [in] {I50) Precision [¥] Leading Zeros
- EEEED | Decimal Marker [2. 12 v]

B a3 Gommasuw| || Fractional Text Scale
Hath LComa  ~| L
i || Indluded Z
Hole Table 0 [ 1nduded Zeros
B o
E-£F Layers
¥ Angular Angular Display
2 Comments Format
3D Sketch Geometry (150) il orma
- Bend Centerline {I50) - [Decimal Degrees - | [¥] Leading Zeros
-Bend Extent {I50)
-Border (150) Precision [¥] Traiing Zeros
- Break Line (IS0
213
- Center Mark {ISQ) = - [ = l
i Centerline {ISC)
N
Hinh 109

Ta c6 thé tao méi kicu kich thudc dya trén kiéu kich thudc da tao san cua Invnetor

bang cach nhap chudt vao biéu tuong , hop thoai New Local Style hién ra
nhu Hinh 110.

Mew Local Style

Mame:
iCopy of Default (150

[7] Add to standard

[ ok | [ concel

Hinh 110

Pit tén kiéu kich thudc vao 6 Name rdi nhip chon biéu tugng dé hoan
tt. Gia st ta dat tén 13 TieuchuanVN thi s& xuét hién tén goi cua kiéu kich thude d6
trong muc Dimemsion nhu Hinh 111

[+ &5 Datum Target
=[] Dimension|
Default - Method 1b (ISO)
Default - Method 2a (ISO)
Default - Method 2b (ISO)
Default - mm [in] {ISO)

EEI--@ Feature Control Frame
Hinh 112

Thay d6i cac thong sd phan bén phai ciia hop thoai Style anh Standard Editor dé
duoc kiéu thudce phi hop véi yéu cau.
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Trang Unit:

Units I.l'-\lternate Units | Display | Text | Talerance i Options | Motes and Leaders |

Units Linear Lisplay
Linear Format . .
T R Ehisgie
Precision Leading Zeros
Decimal Marker
Iz' 12 b ] [¥] Trailing Zeros
Comma > Fractional Text 5
; 70 [ induded zeros
Angular Angular Display
Comments Format
- [Decimal Degrees - ] [ Leading Zeros
Predision [ Trailing Zeros
[2.12 -
N
Hinh 113

- Units: Bon vi

+ Linear: Chon don vi do (mm, cm, m, in ...).

+ Decimal Marker: Chon kiéu tach sb nguyén va sb thap phan.
- Linear: Kich thuéc do chiéu dai

+ Format: Mac dinh don vi do.

+ Precision: Chon dd chinh xac cho con sd kich thuéc.
- Angular: Kich thude do goc.

+ Format: Chon don vi do.

+ Precision: Chon d6 chinh xac cho con sd kich thudc.

Trang Display:
[ units | Alternate Un]isl Display IText | Tolerance | Options | Motes and Leaders
Line Terminator
Type Terminator
. g —= Filled -
Weight Colar Size (¥) Height (Y}
By Layer - _J 2,50 mm 1.00 mm

Internal Chain Terminator

—=* Smal Dot -

C C

_*_ C: Gap
—= XXX 1

AT--—X.XX i-:-—S sl

A: Extension D [ Spacing
3,18 mm 1 XXX __;l 6.00 mm

B: Origin Offset B T E: Part Offeet
0.00 mm | | 0.00mm

Hinh 114

- Line: Buodng kich thude

+Type: Chon kiéu duong kich thude.

79



+ Weight: Chon dg day duong kich thudec.
+ Color: Chon mau sic dudng kich thude.
- Terminator: Thiét 1ap kiéu miii tén va kich thuéc miii tén.
- M6 s6 diéu chinh khac cho duong kich thude, gom:
+ Extension: D dai duong giong vuot qua duong kich thudc.
+ Origin Offset: DO ho tir dudng giong dén dudng bao cua hinh chiéu.
+ Gap: Khoang trong gitta con s6 kich thudc va dudng kich thude.
+ Spacing: Khoang cach gitra hai duong kich thudce khi thuc hién Iénh
+ Part Offset: Khoang céach tir dudng kich thudc dén dudng bao ciia hinh chiéu.
Trang Text:

[Unﬁs_"g-hlhernate Units | Dis.pfl‘.l Text _IToIeranDe i_Dpt'ons Eh_c:?:es anl:i_Le_at-:I;i

Primary Text Style Crientation
[Note Text (150) ~| é ey
faita) /+ I~
Tolerance Text Style II_Il u :\T/ il I iI i
| *Use Primary Text Style® vl | ;;7; =
o <5
) Size
L A 3.50 i
- X% .50 mm - Diameter
+j- XX
Angle Dimensions @ &l \f' T AT
Radius -
+£ l
_{ﬁ':f - ¥'1xv -
Prefix/Suffix
Prefix suffix
| = vJ EXXE v

Hinh 115

- Primary Text Style: Chon kiéu chir s6 kich thuéc.
- Tolerance Text Style: Chon kiéu chir ghi dung sai
- Orientation: Pinh dang vi tri chir s6 kich thudc.
+ Linear: Chit s6 kich thudc trén dudng thang.
+ Diameter: Chit s6 kich thudc duong kinh duong tron.
+ Radius: Chit s6 kich thudc ban kinh dudng tron.
- Prefic/Suffix: Gan cic tién t6 va hau t cho chir s6 kich thudc.
Trang Tolerance: Chon cach thirc ghi dung sai trong muc Method:
Dung sai trén\ .
[ Yoo 0deg 0
Lower

[a/ 0.00 odeg O

Dung sai dwedi

Hinh 116
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Trang Options:

| Units | Alternate Units I Display | Text I Tolerance ||UDﬁDHS|! Notes and Leadersl

Arrowhead Placement
o 5 X -
el elrle2 ol |e®@ oy ok o
Hide Extension Lines Radius Dimensions
BifalllaABA e X |eB o
Diameter Dimensions Angular Dimensions
= +,
o o o o e @@ of2o X
Ordinate Dimension Leaders Crdinate Dimension Origins
Jogaing
0.00 0.o0 — rO0%
ol ofl o o BfF
Alignment
Eli&ii i—{_] ]-—{_'v {_Ie [ Hide Origin Indicator
Crigin
—&} Origin -
Hinh 117

- Arrowhead Placement: Vi tri mii tén.

- Hide Extension Lines: An duong giong kich thudc.

- Radius Dimensions: Kich thudc ban kinh.

- Diameter Dimensions: Kich thudc duong kinh.

- Angular Dimensions: Kich thudc goc.

- Ordinate Dimensions Leaders: Kich thudc theo toa do.

Trang Notes and Leaders: Thiét 1ap kich thuéc cho 15, ren cung véi cha thich.

Sau khi tao xong kiéu kich thudc, ta nhip chudt vao biéu tuong dé
luru, rdi nhén nat 1¢nh d¢ hoan tt.
- Cach ghi kich thuoc
- Ghi kich thuéc dwong thing

Edit Dimension ==
El——
r_1 B BERE  Ficevimensonvae 7
Dimension : _
Chon biéu tuong 1ol e
nhdp chudt vao doan thing cin ghi
kich thudc, kéo dén vi tri hop 1y roi
chon diém dat kich thudc, khi d6 s&
xuét hién hop thoai Edit Dimension
nhu Hinh 118. i ] (]

Hinh 118
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Ta c6 thé chinh sira truc tiép cac thong sb cta kich thude can ghi trén hop thoai
nay.

Bo chon 6 Edit dimension thi hop thoai nay s& khong xuét hién trong nhimg lan
ghi kich thudc sau. Mudn xuét hién lai, chi can nhap dup chudt vao kich thudc di ghi.

Mudn ghi kich thudc song song voi doan thang nghiéng thi truée khi chon diém
dit kich thudc, ta nhap phai chudt roi chon Aligned nhu Hinh 119.

" Arrowheads Inside
i ]

Intersection

Snap Settings | e
C}F Zoom
) Ban
:d—: Previous View F5

How To...

Hinh 119

Ghi kich thuéc 16, ren cung voi chu thich

®
Hole and

Chon biéu twong LT | 13i nhip chudt vao 18 tron hodc 15 ren can ghi kich
thudce, kéo dén vi tri hop ly roi chon diém dat kich thude.

M20x2.5 - 6H

Hinh 120

Nh?ip dap chudt vao kich thude vira ghi, s€ xuat hién hop thoai Edit Hole Note
gitip ta chinh stra kiéu kich thudc va dong ghi chi theo yéu cau.

Cau héi 6n tap

1. Trinh bay cong cu dé lay kich thudc xién trong ban vé?
2. Thuc hién thé nao dé 1ay tam mot cach t dong?

3. Cach b6 trf ban v& 1am thé nao dung ban v& k¥ thuat?
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Admin
Typewritten text
Câu hỏi ôn tập
1. Trình bày công cụ để lấy kích thước xiên trong bản vẽ?
2. Thực hiện thế nào để lấy tâm một cách tự động?
3. Cách bố trí bản vẽ làm thế nào đúng bản vẽ kỹ thuật?
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