1. M6 hinh héa chi tiét 3D bang Autodesk Inventor

Mo hinh chi tiét 3D c6 th€ dugc tao bang cich quét thang géc
Extrude, quét theo duGng dan Sweep, xoay Revolve, vult Loft, tao gan Rib
hodc Project mOt d6i tugng hinh hoc phic thdo (Sketch) theo mOt dudng
dan hodc quay né quanh mot truc. Cdc md hinh nay thudng dudgc goi 1a cac
Solid.

V&i cO cau Cam gOm ba chi ti€t: Cam, Can va P&, chiing ta ti€én
hanh xay dung md hinh cUa tUng chi ti€t, sau d6 qudn 1y ching dudi dang
cic file riéng ré r6i mdi 1ap rap 1ai.

DOi vGi cdc chi ti€t cla cO cdu Cam néi trén déu 12 dang md hinh
solid, khi md hinh héa ching ta phdi xay dung d0i tugng hinh hoc phic
thdo, ta ti€n hanh nhu sau:

Trén thanh cong cuU chudn (Standard) m& rOng niit New va kich chu0t
vao Standard.ipt. Trong thanh cong cu cUa Standard.ipt ta IUa chOn 1€nh
Line, Circle va cdc 1énh chinh s(fa Sketch d€ phdc thdo bién dang cUa chi
ti€t Cam:
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Bién dang cUa chi ti€t Cam
Sau d6 chuy€n mdi truOng 1am viéc tUr Sketch sang mdi truGng 3D,
kich chudt vao 1énh Extrude, hOp thoai Extrude hién ra, bién dang Cam
dugc chon mac dinh, ta 1Ua chon thong sO cho chi ti€t va nhdn OK.
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HOp thoai Extrude
Trén mOt mat cUa chi ti€t Cam sau khi d c6 dang solid, ta chuyén vé
moi trudng Sketch va phdc thdo bién dang cla chOt 1ap rap Cam vGi Pé
Cam.

Phac thdo bién dang chdt clla Cam

Sau d6 chuy&n moi truOng lam vi€c tU Sketch sang mdi trudng 3D,

kich chuOt vao 1énh Extrude, hOp thoai Extrude hién ra, ta chon bién dang
can quét va lua chon thong sO cho chi ti€t va nhan OK.
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HOp thoai Extrude




Sau khi di xay dung dugc mo hinh solid cUa chi ti€t Cam, ta luu file
ndy vao thU muc roi ti€n hanh xAy dung mo hinh cho hai chi ti€t con 1ai.

2. Su lién két gilra cac Chi tiét
2.1. Chen thanh phan 1ap rap Place Component

Trén thanh cong cuU chudn (Standard) m& rOng niit New va kich chu0t
vao Standard.iam.

Sau khi m@ file 18p rdp mdi, trong thanh coéng cu cUa Standard.iam ta
s dung 1&nh Place Component tao céc lién két chi ti€t v&i mé hinh 1ap rap,
céc chi tiét c6 thé 1a cac chi ti€t dOc 1ap hodc 1a cum chi ti€t. Khi thuc hién
1énh, hOp thoai Place Component md ra d€ gan va liét ké cdc chi ti€t cuc
b6 (Cam, Cén va bé).

Place Component
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HOp thoai Place Component
Ta 1an 1lugt dua céc chi ti€t cla cum lap rap viao mdi trudng 1ap rép,
sau d6 nhan phim Esc hodc kich chuQt phdi vao man hinh d6 hQa va chon
Done.
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Két thic 1&nh Place Component

Lic nay man hinh d6 hoa xudt hién cdc chi tiét tich rOi ma ta vUa
cheén vao, ta can tao céc rang buOc thich hgp d€ 1ap rap chiing.

Ta c6 th€ di chuyén céc chi ti€t bang cach: Kich chudt vio cong cu
Move Component or Rotate Component trén thanh cong cu Assembly. Sau
d6 kéo ré thanh phén 1ap rdp cO dinh t&i vi tri mdi. Khi kich chubt vao
Update bat ky cdc thanh phan 13p rdp rang budc nio sé& dugc dinh vi 1ai t6i
vi tri m&i.

2.2. Rang budc cic thanh phan 1ap rap

Ta c6 th€ b0 sung 4 ki€u rang bulc ti cdc thanh phan 1ap rap: mate,
angle, tangent va insert. MOi ki€u cUa rang budc c6 nhi€u phuong 4n. Cic
phuong 4n dugc dinh nghia bGi hudng cUa céc véctd vudng géc vdi thanh
phan 1ap rap.

Kich chudt d€ chon 1&nh Constraint: hOp thoai Place Constraint xuat
hién, ta 1ua chon rang bulc insert d€ 1ap rap chi ti€t Cam vao chi tiét DE
nhU sau:
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Ho&p thoai Place Component v6i rang buOc Insert
Tuong tU nhu trén ta IUa chon 1énh Constraint: hOp thoai Place
Constraint xudt hién, d€ 1ap rap chi ti€t Can vao chi ti€t PE ta 1Uva chon
thé Transitional va chon hai mat ti€p xuc gilta chi ti€t Can va chi tiét:
Place Constraint X
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HOp thoai Place Component v&i thé Transitional
Sau khi ti€n hanh b8 xung céc rang bulc cho céc chi ti€t 1ap rdp xong
ta dUgc cO cdu cam hoan chinh trén mam hinh d0 hoa.

CO cau Cam sau khi 1ap rép

3. M6 phOng thio 1ap cic chi tiét, cum, hé thdng
a. Tao cic quan sat trinh dién

Qua trinh trinh dién c6 th€ ch(fa nhi€u quan st cla mot 1ap rap. Khi
m& mot file mGi ta chon 1ap rdp d€ tao quan sat trinh dién ddu tién

Trén thanh cong cuU chudn (Standard) m& rOng niit New va kich chuOt
vao Standard.ipn. Trong thanh cdng cuU cUa Standard.ipn kich chu0t vao
Create View. Chon mot file 1ap rap va mOt quan sét thi€t k€. Chon ché dd
thdo tU dOng hodc thdo bang tay. N€u ta chon thdo r0i bang tay, ta c6 thé di
chuyén moi phan tU t&i vi tri dinh truGc. N€u ta chon thdo rdi tu ddng, hé



thOng thdo 1dp moOi thanh phan 13p rdp ra xa thanh phan 1ap rép cO dinh
theo quan hé v@i cic rang bubc dugc gan.

Select Assembly f@

Assembly
File::

=select assembly document = w

Explasion Method
(%) Manual Distance:

) utomatic

HOp thoai tao quan sét trinh dién
b. Thao 1ap thanh phan 13ap rap

Khi ta thdo 1ap bang tay mOt thanh phdn, ta c6 th€ di chuyén né mot
khodng cich nhat dinh theo mOt vec to. Ta c6 th€ di chuyén thanh phan 1ap
rap mOt vai 1an d€ di chuyén né vao ding vi tri. Mdc du cdc chuyén dich
vudng géc theo cic truc, nhung ta ¢é th€ di chuyén theo mOt géc hodc quay
cdc thanh phan 1ap rap. MOi thao tac thdo 1ap s€ xudt hién mOt bi€u tugng
trong cUra sO duy&t dudi thanh phan 1ap rap.

PE€ thio 1ap mot chi tiét:

Trong thanh cdng cu Presentation kich chubt vao nit Tweak
Component. Trong viing d0 hoa, chon mOt huGng dé thdo, sau d6 chon céc
thanh phan can thio. Trong hdp thoai Tweak Component nhdp va xdc nhan
cdc tuy chon d€ dinh nghia dudng thdo 13ap.



Tweak Component

Create Tweak TransFormations

% Direckion ® ,—/
P 7
Trail Crigin Edit Existing Trail

Display Trails

Triad Cnly

[ Clear ][ Close ]

HOp thoai Tweak Component
Trudc tién ta thdo chi ti€t Cam ra khéi cum 1ap rap vGi khodng cich
20mm theo phuOng truc z ¢6 mau xanh dam.
|
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HOp thoai Tweak Component
Sau d6 ta thdo chi ti€t Can khéi cum 1ap rdp vGi khodng cich 30 mm
theo phuOng truc z.
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HOp thoai Tweak Component
¢. Mé phong cac 1ap rap




Autodesk Inventor c6 thé tao hoat hinh mOt quan sat lép rap dua trén
trinh tu' 13p rdp. Ta c6 th€ chinh sUa trinh tu 1ap rap d€ thay d6i th(f tu hodc
tap hop céc 1ap rdp va tao file AVI hodc hoat hinh d€ ghi lai qu4 trinh thdo
13p cdc cum, hé thOng.

Kich chubt vao nit Animation. HOp thoai Animation dugc m@. Dat
khodng céch gilta cac budc va s6 1an 1ap lai. Kich chult vao nit(>>) d€
chinh sUa trinh tU cdc thao tic thdo 1ap. MOi mdt cdnh trong hoat cdnh
chlta dung mOt thu muc bi an. PE &n mdt thanh phan sao cho né sé khong
xudt hi€n trong hoat hinh kéo ré thanh phan dé vao trong thu muc an.
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HOp thoai Animation
Kich chult vao nit Animation va sau d6 kich chuOt vao nit Record
nhap vao tén file trong hOp thoai Save as sau do kich chult ao nit Save.
Chon phuong 4n nén file Video va kich OK. Kich chudt vao Play Forward,
Play Reverse hoac AutoReverse trong hOp thoai Animation. Autodesk
Inventor ghi ra file AVI bang 1énh record.
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4. M6 phOng nguyén Iy 1am vi€c trong Autodesk Inventor

Sau khi 1ap rdp xong cUm chi ti€t, hé& thOng ta ti€n hanh mo phdng
qud trinh 1am vi€c cla cum, hé thOng. Tuy theo tung hé thOng ma ta lua
chon phuong phdp va céach thlc d€ ti€n hanh md phOng, doi vGi cO cdu
Cam ma ta dang xét ta c6 th€ ti€n hanh md phdng ngay trong ban vé 1ap réap
bang 1énh Drive Constraint.

Trudc tién ta tao cho cO cdu Cam rang bulc Transitional gi(ra chi tiét
Cén v6i bién dang cla Cam nhU sau:
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Rang buOc Can vGi bién dang Cam
Tiép theo tao rang bubc géc Angle cho bién dang Cam va mOt canh
nam ngangcUa chi ti€t D€ nhu sau:
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Rang bulc géc cho chi ti€t Cam
Sau khi tién hanh xong cic rang buc, ta ti€n hanh mé phdng bang
cich: Trong cUa sO Browser bar ta kich chudt phdi vao rang buQc géc cla
chi ti€t Cam va Iua chon 1énh Drive Constraint. Sau d6 thiét 1ap cic thong
sO can thi€t cho qud trinh md phOng rOi nhan Play. D€ ghi file AVI luu lai
qu4 trinh md phdng nguyén 1y 1am viéc clla cO cdu, trong Autodest Inventor
ta sU dung 1€nh record trén HOp thoai Drive Constraint.
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HOp thoai Drive Constraint
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