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Bai giang thiét ké ky thuat

Chuong 1
KIEN THUC CO SO VE SOLIDWORK

Trong chuong nay sé gidi thiéu cdc khdi niém co ban vé SolidWork, cdch
tao mot bdan phdc thdo doi tuong 2D, lam quen vdi dao dién cua SolidWorks,
cdc thanh coéng cu va tinh ndng cia né. Giup nguoi doc dé dang hon khi tim
hiéu cdc chuong tiép theo.
1.1.Bit dau véi SolidWork (md mot ban vé mdi)
man hinh khéi dong SolidWork c6 dang nhu hinh 1.1.

(O ETE e

Templates | Tulonall

Preview:

(k. I Cancel Help

ITTTTTI

Hinh 1.1 Hinh 1.2

Dé bat dau v6i mot ban thiét k& ban c6 thé md mot ban v& mdi bang cach
nhan t6 hop phim Ctrl+N [ hay vao thanh cong cu File\New hoac tir thanh
cong cu chon biéu twong . Khi d6 menu New SolidWorks Document s& hién
ra nhu hinh 1.2 cho phép ban c6 thé lua chon:

@ Part: d€ thiét k& cdc ban vé chi ti€t dang 3D, céc file nay c6 phan md rong
* sldprt.

@ Assembly: Sau khi di c6 cdc ban vé chi tiét ban c6 thé chon Assembly d€ lip
ghép cac chi tiét thanh cum chi ti€t hay thanh mot co cdu hay may hoan chinh
cac file nay c6 phan mé rong *.sldasm.

@ Drawing: Khi da c6 ban vé chi tiét hodc ban vé lap thi ta chon Drawing dé
biéu dién cdc hinh chi€u, mat cit tir cdc ban v& chi tiét hay ban vé lap da c¢6 &

trén cac file nay c6 phan ma rong *.slddrw.
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Bai giang thiét ké ky thuat

Sau day la cac man hinh khi ban chon:

* Chon Part: dé thiét ké céc chi ti€t dang 3D truéc hét ban phéi c6 cdc mit
phang vé phéc thdo, thong thuong SW thudng mic dinh mat Front 1am mat vé
phac thao, tuy vao két céu cua cac chi ti€t thi€t k€ ma ta tao ra cdc mat phac
th4o khéc nhau van dé ndy s& duoc trinh bay k¥ & chuong 2, 3, 4. O day dé bit
dau vé phac thao ban can khoi dong thanh menu sketch bang cdch nhan chuot
vao biéu tugng|iglrén thanh cong cu. Khi d6 man giao dién c6 dang nhu
hinh1.3, lua chon nay ban c6 thé thiét k& céc chi tiét phiic tap bing cdc lénh

g Solife/mbe 2000 - [Skoich of Pasil] oot bt = [ AT | 2N Al ] |
T Fin fim e foewi T Photristodc. Wirdow Help =18 x|
LW A& i N e ® | 1A BEs Y el A0 D
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Bl Thanh Menu E
@] e P
] o Thanh cong cu Sketch tool @
s & Drgn o
[y HSkechd i
e Cay thu muc
; quan 17}’/ céc,:. thudc ! |
- tinh cua doi " a
v tuong thiét k& il
b Ving d6 hoa =
" Goc toa do 1
= Status b B
atus bar -
L]
4 [FIETG]=] 1]

() " e Y
Hinh 1.3
trinh bay & cac chuong 3, 4, 5.
* Chon Assembly: Khi d6 ban da phai c6 cac ban v€ chi ti€t cta cac chi tiét can
1ap. Vi du mudn c6 cum chi ti€t nhu & hinh 1.4, truc hét ta phai c6 ban vé cac
chi tiét truc, canh bom, banh riang, chot méi chi ti€t mot file. Cac budc dé thuc
hién lap ghép.
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Bai giang thiét ké ky thuat

B1: M6 mot Assembly. Bang cdch nhap vao bi€u twong Assembly xem trén
hinh 1.2.
B2: Dong thoi md cac ban Part (nhu vi du trén ta mé 4 part chia cac chi tiét).

Banh rang

Canh bom

B3: Trén thanh cong cu Windep,ghen Window / (Tile Horizontally hoac Tile
Vertically) ta s& c6 hinh nhu hinh 1.5.

B4: Dung chuot trai gap (truc tiép vao cdc chi tiét) tit ban vé chi tié€t sang ban vé
1ap nhu hinh 1.5.
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Bai giang thiét ké ky thuat

Céc budc tiép theo sem ti€p 6 chuong 7 & chuong nay chi gidi thiéu cdch bat
dau véi mot ban ve lap.
* Chon Drawing: Khi d6 ban da phai c6 cac ban vé chi ti€t cua cac chi ti€t hoac

cum chi tiét. Vi du nhu cum chi ti€t nhu & hinh 1.6.

Hinh 1.6
Cac buéc dé thuc hién nhu sau:

B1: M6 mot ban vé Drawing cach ma nhu da chon & trén.
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Bai giang thiét ké ky thuat

B2: M6 ban vé chi tiét hoac cum chi tié€t cin v€ cdc ban vé hinh chiéu.

B3: Trén thanh cong cu Window chon Window / (Tile Horizontally hoac Tile
Vertically) ta sé€ c¢6 hinh nhu hinh 1.7.

B4: Dung chuot gap vao biéu tugng @ 4ssenf rén ban vé 1ap hodc ban veé chi tiét
chuyén sang ban v& Drawing ta c6 hinh 8. a day chi gi6i thiéu buéc ddu con cu

thé s& dugc trinh bay & trong chuong 8 cua tai liéu.
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1.2. M6 moét file da cé

Chay chuong trinh SolidWorks ban kich hoat vao biéu tugng Open
hoic tir menu File\Open hoic t6 hgp phim Ctrl+O hop thoai Open xuat hién
nhu hinh 9 duéi day. trong do:
Look in: Puong dan thu muc luu ban ve.
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Bai giang thiét ké ky thuat

Files of type: C4c ki€u dudi mo rong ctia SolidWorks thong thudng méc dinh 3
kiéu ( ban vé& chi tiét, ban vé& lap , ban v& k¥ thuat) v6i cdc dudi tuong tng
(*.sldprt, *.sldasm, *.slddrw).

Open EiE3
Lagk in: | ‘=3 bom cycloid = @l gl ~Previe
? Barh D ai ? Chuat #oan ? Map 2 ? Org Hut
? Banh Ratg 8 i ? Map 3 ? Than Bam
? BiLan1 ? Dem ? Hap 4 ? True 1
? Cank Bom 8 Generall ? lant-Mgoai ? True 2
? Chot Canh Bam ’ Generall0, ? lan1-Trang ? *ong Phot
? Chat Then ? tap1 ? Ong Day
4| | -+
File name: IEeneraI‘I 0 | Open I
Files of tupe: ISoIidWorks Files [%.sldprt; * sidasm; * siddrw) j Cancel |

[~ Open as read-only References. .. |

[" Corfigure W Preview [ Wiew-Onlp [ Lightweight

Hinh 1.9
1.3. Moi truong phac thao trong SolidWorks

Ph4c thao 1a buéc ddu tien dé thi€t k&€ cdc mo hinh, cic chi tiét may
ching dugc thuc hién trén cdc mat phang (thuong la cdc bién dang cua chi tiét),
tuy vao do phiic tap hinh hoc ctia céc chi tiét khdc nhau ma dGng véi moi chi tiét
nguoi thiét k€ phai tao cic mat v€ phac thao khac nhau. Thong thuong
SolidWorks mac dinh mat phac thao 1a mat Front va thuong cé cac mat Top,
Right 1a du vdi cédc chi tiét don gian véi cdc chi ti€t phife tap, vi du cdc mét xoan
vit thi khi thiét k& phai thém mot s6 mat vé phac thao phu tro duoc tao tir 1énh
Plane sé dugc trinh bay & phan... cua tai liéu. Vi du nhu hinh10 (a) dudi day la
Profiles bién dang con hinh 10 b la chi ti€t duoc tao tir cac bién dang trén.

Wl

Pecgs
" e
i vl B
(a)
Profiles bién dang
Hinh 10
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1.4. Gi6i thiéu mot sé biéu tuong SolidWorks

Khi 1am viéc véi SolidWorks ban can chu y t6i biéu tugng & géc phai
trén cua ving d6 hoa dé thuc hién Iénh (ok, Cancel, Exit Sketch) va mot so ky
hiéu & hinh 11 duéi day.

_,.Tg|§|
oK, — - Exif SHEdGH m— :I

Canee — Canced

l/;r(;*@ Hoac Q

OK Cancel help
Hinh 11.

Trong qua trinh thao tac néu 1énh nao dé chua duge rd dang muon doc
help ban nhép chudt vao biéu tugng help nhu & trén SolidWorks s& cho phép

doc ngay thudc tinh va ¢6 vi du cta 1énh do.

1.5. Thanh menu Standard Views

Standard Views | =

PEEHDHD &
A A

Mat chi€u ding cta d6i tuong Chiéu vé mat hién dang lam viéc
Nhin tir mat sau ctia doi tugng Nhin phéi canh 3D

Mt chi€u canh cla doi tuong Mt chiéu bing nhin tir phia dui
Mat chi€u canh nhin tir bén phai Miit chiéu bing cta doi tuong

Quan sit ban v& v6i nhiéu cua s6 cia mot chi tiét hay cum chi tiét ta cd
céac cach sau day.
@ C6 thé str dung thanh diéu khién chia man hinh d6 hoa thanh 4 6 ctia s6 quan

sat.
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Ciach thuc hién: Dua chuot dén thanh diéu khién truc ngang va doc khi chuot
c6 dang <«—||— thi tién hanh gilt chudt va kéo chia man hinh thanh 4 6 vi du nhu
hinh 12. Du6i day, trén méi 6 ta c6 thé dat cdc hinh chi€u khac nhau hay c6 thé
dé doi tuong dang 3D duéi cdc goc do khic nhau.

1 — = :J_

Thanh di€u
khién ngang

O 6
e
o o
&
Hinh 12. Thanh diéu

khién doc

@ Quan sit nhiéu ban vé khac nhau véi nhiing cira s6 khac nhau, c6 thé md& ban
vé Part va ban vé& lap rdp hay ban vé& k§ thuat hinh 1.13 minh hoa.

® Quan sit nhiéu ctra s6 v6i nhitng ban vé giong nhau, dé quan sdt nhiéu cua s6
vGi cac goc nhin khac nhau méi géc nhin 1a mot cira s6 ta md mot lic nhiéu 1an

ban vé d6 hinh 1.14 duéi day sé minh hoa diéu do.
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Bai giang thiét ké ky thuat

1.6. Pat ché do lué6i trong moi truong vé phac thao
Trén mat phang vé phéc thdo dé thuan loi cho viéc chuy bat diém nguoi ta

thuong dat mat phang vé phac thao & ché do 1uéi.

Pé dat ché do nay ta thuong kich vio biéu tuong |4 | trén thanh cong cu

hoac vao Tool \ Option khi d6 hop thoai Document Properties- Grid/Snap xuat

hién nhu hinh 13. O hop thoai
Document Properties:

O Tai 6 Grid n€u mudn dat & ché
do luéi thi danh dau vao cac o
nay, con néu bé ché do Iudi thi
huy bo cac danh dau

® Major grid spacing: khoang
céch gifra c4c 0 to.

© Minor-lines per major: s6 0
lu6i nho trong mot 6 to.

1.7. Thanh menu View

Thanh cong cu nay dung

Drocument Propedies - Grid/Snap

Delailing
Dimengions
Mises
Baloons
Anowis
Wirhual Sharps
Annctations Deplay

Grd/Snap

Uitz

Colorz

Mateiial Propedtiss

g Quably

Snap

¥ Snap oy when gid s deplayed
' Snap 1o point:

Snap points par minor |0 3:

W Snsp o angle: 45 (0deq 3:

o]

Cancsl Help

Hinh 13.

cho qua trinh di chuyén, phéng to, thu nho, quay d6i tugng véi cac géc nhin

khac nhau thuén tién cho qua trinh v€ phac thao va lam viéc véi cac doi tugng

3D.
+1énh Pan |

Lénh nay c6 chitc niang di chuyén toan bo céc doi tugng c6 trong ving do

hoa theo mot phuong bat ky trén man hinh quan sat.

Pé sir dung lénh nay c6 thé kich hoat vao bi€u twong hoidc vao menu

View\ Modify\ Pan hoic c6 thé sir dung t6 hop phim Ctrl+ cdc phim miii tén

sang phai hay trai.
+ Lénh Rotate View |

Nguyén Hong Thai

10




Bai giang thiét ké ky thuat

Lénh nay c6 chiic nang quay cac doi tugng theo cac géc nhin khac nhau
no rét tién 1gi trong qud trinh quan sét ciing nhu 1ap gép gilta cdc mat trong qud
trinh thao tic v6i ban vé 1ap assem.

Dé sir dung Iénh nay c6 thé kich hoat vao biéu tuong hodc vao menu
View\ Modify\ Rotate. Lénh nay ciing c6 thé sir dung phim Shift + cic phim
miii tén ngang doc dé thuc hién chuyén géc do nhin trong qua trinh 1ap ghép.

+ Lénh Zoom to Area ®)

Lénh nay ding dé phéng to cac d6i tuong trong ding viing khaonh chuot.

Dé st dung 1énh nay c6 thé kich hoat chudt vao biéu tugng hodc vao
menu View\ Modify\ Zoom to Area.
+ Lénh Zoom in/out | Cl

Lénh nay c6 chiic nang phong to hay thu nho toan bo man hinh d6 hoa

tuy vao viéc di chuyén chuot (tr duéi 1én trén thi phéng to nguogc lai tir trén
xuong dudi thi thu nho).

Pé sir dung 1énh nay c6 thé kich hoat chudt vao biéu tugng hodc vao
menu View\ Modify\ Zoom in/out.
+ Lénh Zoom to fit |&,

Lénh nay ¢6 chiic nang thu toan bo cic doi tuong ¢6 trén ving d6 hoa vé

toan bo man hinh.
Dé st dung 1énh nay c6 thé kich hoat chudt vao biéu tugng hodc vao
menu View\ Modify\ Zoom to fit. Lénh nay c6 thé thuc hién qua phim tit F
+ Lénh Zoom to Selection |}
Lénh nay c6 chiic nang phong to doi tuong dugc chon 1én toan bo man
hinh d6 hoa.
DPé str dung 1énh nay c6 thé kich hoat chuot vao biéu twong hoic vao
menu View\ Modify\ Zoom to Selection. Khi thuc hién 1énh truGc hét phai

chon d6i tuong can phéng to bang 1énh Select [ sau do kich hoat 1énh.
+ Lénh Shaded | (7}

Lénh nay c6 chiic nang dé chi tiét dang part hay céc cum chi tiét (assem)

6 dang phdi canh.
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Vi du:

. ,Hinh 14 B
bé st dung 1énh nay c6 thé kich hoat chudt vao bi€u tuong hoac vao

menu View\ Display\ Shaded.

+ Lénh Hidde lines Removed |{7]
Lénh nay c6 chic nang dé chi tiét (part) hay cdc cum chi tiét (assem) &

dang hinh khoi khong c6 1ét khuat.

. . Hinh 15 ,
beé st dung 1énh nay c6 thé kich hoat chudt vao biéu tuong hoac vao

menu View\ Display\ Hidde lines Removed.
+ Lénh Hidde in Gray | (7]

Lénh nay thé hién nét tat ca cdc nét khudt cta chi tiét (part) hay cdc cum
chi ti€t (assem). Nhu hinh 16 a duéi day.
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Hinh 16.

Pé str dung 1énh nay c6 thé kich hoat chuot vao biéu twong hoidc vao

menu View\ Display\ Hidde in Gray.
+ Lénh WireFreme |
Lénh nay thé hién chi ti€t (part) hay cdc cum chi ti€t (assem) & dang
khung day. (hinh 16 b)
Dé str dung 1énh nay c6 thé kich hoat chuot vao biéu tuong hodc vao

menu View\ Display\ WireFreme.
1.8.Bang phim tit thao tic nhanh mét s6 1énh
STT Phim tat Lénh y nghia cau lénh
1 | Cul+S Save Ghi ban v€ hién hanh (néu file méi

chua c6 tén thi phai dat tén cho file,
néu da c6 thi nghi tit ca nhiing gi da
thay déi vao file)

Ctrl+O Open M6 mot file da cé
3 | Ctrl+N New Ma& mot file méi
Cirl+ o A » |Pan C6 chic nang di chuyén nhu Iénh
Pan.
5 | Cul+Z Undo Huy b6 cau 1énh vira thuc hién
6 |Z Zoom out | Thu nho
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Bai giang thiét ké ky thuat

F Zoom to fit | Thu toan bo ban vé vé man hinh
8 | Shift+Z Zoom in Phong to
Shift+ o 4 _» | Rotate view | Xoay doi tugng di cdc goc do khéc
nhau.
10 | Phim mdii tén nén, C6 chiic nang xoay doi tuong véi
suong cac goc nhin khic nhau.

1.9. chuyén ddi ban vé solidwork sang cac phan mém itng dung khac
va nguoc lai.

Solidwork c6 thé nhan c4c phai tir cic phdn mém tng dung khic va nguoc lai
céc phai tir Solidwork ciing c6 thé chuyén déi sang cdc phadn mém khdc. Sau day la

bang thong ké su két noi gitta cic phadn mém khéc véi phan mém Solidwork.

Cac ché do Ban vé chi tiét Ban vé lap giap Ban vé k§ thuat
Nhap vao | Xuat sang Nhap vao | Xuat sang | Nhap vao Xuit sang
Cac tir phan mém tr phan mém tir phan mém
Phin mém phan mém phan mém phan mém
ACIS X X X X
Autodesk X
Inventor
CATIA graphies X X
DXF/DWG X X X
DXF 3D X
Highly X X
Compressed
Graphies
HOOPS X X
IGES X X X X
JPEG X X X
Mechanical X X
Desktop
Parasolid X X X X
Pro/ENGINEER X X
Solid Edge X
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STEP X X X X
STL X X
TIFF X X X X
Unigraphics® X X

VDAFS X X

Viewpoint X X
VRML X X| X X
ZGL X X

1.10. Pat mau nén cho ban vé

Dé thay d6i mau nén cho man hinh d6 hoa mic dinh thanh mau ta muon
moi khi m& SolidWorks ta thuc hién cac thao tac sau day. Vao Tool\ Option
khi d6 menu Sytem Options hién ra nhu hinh 1.17 chon vao Color trén giao

dién nay chon Edit dé chon mau nén nhan Ok dé két thiic

- General
- Dirawings

Default Edge Display
i Mrea Hatch

- Colors

- Sketch

- Edge Display/S election
- Performance

- Enternal References
- Default Templates

- File Locations

- Featureb anager

- Spin Box Increments
- Yiew Rotation

- Backups

- Piging

Syztem Options - Colors

System Optiong |

[~ Swstem colar

1.11. Pat cac thudc tinh cho ban vé

Trude khi thao tac vGi ban vé ta can dat cac thudc tinh cho ban vé. Chy y
nhitng thudc tinh nay chi cho ban v& hién thoi khi md ban v€ khac thi phai dat
lai (céc thuodc tinh nhu 12 mau nén, don vi, kiéu kich thudc, cdc ché do hién thi)
dé dit cdc thuoc tinh trén ta vao Tool\ Options\ document properties trén giao

dién nay cho phép ta dat cac thudc tinh:

Color 7| x|
Bagic colors:
R =
ErrErEE. | E
ErfTEET N
EMrEEEEEN
ENEEEEN
EEEEEM . =]
LCustom colors: ﬁ
BT
------.- As Scheme. .. |
Define Custom Colors »» |
Cancel | Delete |
W llze aradient harkamind in narts and aszrmbliss
Hinh 1.17
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a) Mau nén (chi cho bdn vé hién thoi)

Chon color trén giao dién nay chon Edit khi d6 bang mau hién ra cho phép dat
mau nén sau khi chon song kich Ok d€ két thiic hinh 1.18 s& minh hoa

b) Pat don vi cho ban vé

Chon Units trén giao dién nay chon lear units dé dat don vi 1a inch,
millimeters, meter.., chon Angurla units dé dat don vi goc la do hay radian

hinh 1.19 minh hoa.
x

Spstem Options  Document Properies |

7%
~ Detaling
i e Dimensions Basic colars:
o i -
Anows Ui (|

: X\rtualﬁl’valpl:sJ | - l_ l_ - - l_ - - Edit..
L. Annotations Display
- Grid/Snap - l_ - - - - - - Ldyanced

" i AN
i Colars
- Matericl Fropeics N CEREts
- Image Qusity Evsiar @l

T T e

ENEEEEEN

Define Custom Colors 5> |
N
Hinh 1.18
Document Properties - Units X

Spstem Optionz  Document Properties |

- Detalling — Linear units

IMENSIONS I Millirmeters = l

et

=
el )

L Annotations Display

Gru.:la’8 nep Faund e rearest et
Unlts A oA
- Calorz I | Coriyert fron 24 0ke 24t farrat
- Material Properties ;
- Image Ouality Angular unitz

IDegrees 'I

L Deg/Min/Sec
Radiar:
N
Hinh 1.19

¢) Dat duong kich thuéc
Chon Detailing trén dao dién nay ta chon cac thudc tinh:
+ Pudng ghi kich thudc (minh hoa hinh 1.20 ): - Kiéu ghi Offset distances.
- Kiéu miii tén Arrows.
- Inside: Miii tén & phia trong
hai dudong déng.
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Bai giang thiét ké ky thuat

+ Chon kiéu phong chit kich vao Font giao dién Chooses Font hién ra trén giao

dién nay cho phép ta chon Font , chiéu cao, kich c& phong, kiéu Font (nghiéng,

ddm, binh thuong ). Hinh 1.21 minh hoa

Document Properties - Detailing - Dimensions

Outside: Mii tén & phia
ngoai hai dudong déng.

Sypztem Options - Document Properties |

D:etail?ng _ v Add parentheses by default
-+ Dimersions ™ Snap text to grid
""" Notes ¥ Center text
i Balloons .
g — Offzet distances
TMowsE
“irtual Sharps B
Lo Amnotations Display A
- Grid/Snap v
- Units From last dimension (B]: Ismm
- Colors
- Material Properties From model [A]: I‘I Ornm

- Image Quality

— Aoy

Style:

— - "I
& D— == e " Smart
" Di = anmow [Fadial]

Jo# | I fintEtert [ adiE]
<
Bent =g Emm
- —
Foi H ders... I Precisian... I Taolerance...
-
| e
Hinh 1.20
Choosze Font 2| x|
Font: Font Style: — Height:
ICentury Gothic IHeguIar & Units IE.35mm

Space: |1 00w

ol |

CityElueprint |talic
Cornic: Sans M3 —1 |Bald  Points |24
B CommercialPi BT Bold Italic -
B CommercialScript BT ﬂ ﬂ 26
=
— Sample %g :I
— Effects
A O B bezz [T Stikeout [~ Underline
Hinh 1.21

+ Kiéu ghi kich thuéc chon Learders: khi d6 giao dién Dimension Learders
hién ra trén d6 cho phép ta chon céc ki€u ghi kich thuéc khdc nhau hinh 1.22 sé&

minh hoa.

+ Dit kiéu ghi s6 trén kich thuée chon Tolerance (hinh 1.23 minh hoa):

- Khoang cach chon linear Tolerance.
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- G6c chon Angular Tolerance.

Dimension Leaders Ed

[T Owveride standard's leader display

Hinh 1.22
Dimenszion Tolerance
Tolerance dizplay 0K,
Nongy j Cancel
Hone E—
|Basic
2 . M3 b st ol [0rmm L
Chon kicu ghi | Limit
sO trén duong Mipiin S ymmetric: O0mm 6% Linear tolerance
kich thudc ~ FarMIN " Angular tolerance
% Font zcale |'| SR
" Font height I'IE.?mm

Hinh 1.23

1.12. Mot s6 chitc niing cia Solidworks
a) Solidworks Fundamentals.

@ Cho truy cap tai liéu Solidworks tir cira clra s6 quan 1y ¢6 cc cdch phan loai
nhu sau:

- Cho phép quan sit nhitng hinh anh nho Solidworks Parts va
Assemblies. D6 hoa la phan co ban trong viéc quan sat cic mo hinh
khi nhitng tai liéu duoc ghi.

- Mo cac tai liéu mé mot dit liéu ciia mot Part hoac mot Drawing hoac

mot Assembly.
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- Di vabuong: C6 thé di hoic buong tir :
+ Bat ky tai liéu nao cua Solidworks tir cira s6 d6 hoa vao trong mot
mién trong cua clta s6 d6 hoa Selidworks nhung khong di chuyén
sang cdc clra sO khac dang sir dung.
+ Mot Part tir ctra s6 Part t6i mot ctra s6 Assembly cua Solidworks
dang duogc mo.
+ Mot Part hoic mot Assembly tir cic cira s6 cua Part hoic
Assembly t6i mot cira s6 Drawing ctia Solidworks dang duoc mo.

@ Truy cap tai lieu Solidworks trén cira so Internet.

b) Feature Manager Design Tree.

Cay thu muc quan ly doi tugng va ctlra s6 do hoa 1a nhing lién két dong.

Ta c6 thé lua chon Features, Sketches, drawing views, va construction geometry

trong mdi mat phang duoc minh hoa béi hinh 1.3.

FeatureManager design tree cho ta nhiing chiic nang sau:

I.
2.
3.

Feature Order: Cho ta thay déi trat tv khi Features duoc xay dung lai.
Feature Names: Cho ta thay doi tén Features.

Moving and Copying features: C6 thé di chuyén Features bing cach gift va
kéo chudt & trong mo hinh.

Draging and Dropping between open documents: Ban c6 thé di chuyén
mot Part hoac mot Assembly.

Suppress/Unsuppress: Bo hoac khong bo cac lua chon Features.

6. Dimensions: Hién thi va diéu khién hién thi ctia 16i chi thich khi sir dung

Annotations.

7. Lighting: Diéu chinh ki€u va s6 luong diém chi€u sang cho doi tugng.

8. Tabs: St dung Tabs & dudi cung ciia Feature Manage design tree dé chi

cho ta chiic nang cua FeatureManager hién thoi.

- % mot Part hoac mot ban vé dang dugc mo .

% . mot Assembly dang dugc mo.

& . Configurations dang dugc sir dung ¢ noi ma ta tao hay lua chon,
va quan sat mo hinh hinh hoc cua Part va Assembly.

- : Chiic nang PropertyManager dang duoc st dung.
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e |

- &= : Tai liéu ciia mot Drawing dang duoc str dung.

9. Symbols: Quan sat bi€u tugng dé nhan thong tin vé:
- Bit ct Parts hoac Features.

- Trang thai cua ban v&.

- Trang thai cia Assemblies va Assembly mates.

10. Rebuild Icon: xuat hién khi ban yéu cau xay dung lai Part.

11. Flyout Feature Manager design tree: Ta c6 thé kich vao bi€u tuong cla

Property Manager hoic Feature Manager Tabs dé quan sit Feature

Manager va Property Manager cung mot lic.
1.13.M¢ cac ban vé mau
1.14.Tao phim tit cho cac lénh ctia Solidworks

Dé tao cédc phim tat cho cdc lénh ctia Solidworks theo ¥ ngudi ding ta 1am nhu

sau: trén menu vao Tools\ Customize..hinh 1.24

khi d6 giao dién Customize (hinh 1.25 duoi dday minh
hoa) hién ra cho phép ta chon 1énh sau dé kich chuot
vao Press new shortcut key tai day cho phép ban nhan
phim tat vi du: Shift+s cho lénh Clese. Sau d6 nhén vao
Assign dé chuyén phim tit ndy vao thanh phim thuc
hién 1énh trong muc Current keys. dé chap nhan phim
tat can tao nhan Ok dé két thic

Chui y: Cdc phim tdt ta tao khong nén trung tén véi cdc
phim tat mdc dinh ciia Solidworks, cdc phim ¢ thé

triing nhau néu o cdc trinh don khdc nhau

| Tools
Feature Palette...

Ilate Beteretine..
AolidWorks Explorer...

v Select

Sketch Entity
Aketch Tools
Dithensiong
Relations

¥ w v

Ilass Propetiies..
Section Properties...
MMeasuge ..
Check...

Equations...

MMactao L4
Add-Ins..

Cuastomize. ..

Options...
Hinh 1.24

Nguyén Hong Thai
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Customize EHE
Toalbars I Commands I Mems Eeyhoard | Blacros I

Categories: Commands:

Open..

Cpen From Web Folder.. Remove

Close.. ;I

Prass new shortout key: Current kays:

F

Diaseription
’Er\eates 2 new dooument

OE | Caneel Help

Hinh 1.25
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Chuong 2

VE CAC POI TUONG 2D
Trong chuong nay trinh bay cdc lénh co bdn vé cdc doi tuong 2D
(duong thdng, cong, cdc bién dang phiic tap) trong SolidWorks dé lam co sé
cho thiét ké cdc doi tuong 3D duoc trinh bay ¢ chuong 4. Chuong nay chiing
ta lam viéc voi cdc lénh cua cdc thanh cong cu Sketch, Sketch Relations,
Sketch Entities, Sketch Tools.
Chu y: Cdc doi tuong 2D chi thuc hién trén mot mdt phdng vé phdc
thdo nao do sau khi da mo Sketch.
2.1. V& duong thang

Wiew J

Lénh: Line Centerpoint Arc
Pé v& mot doan thang. Dé sir dung 1énh nay Tangent Arc
c6 thé kich vao bi€u || tugng  trén thanh 4Pointfrc
cong cu Sketch Tools hoic tir menu Tools\Sketch E.;T;S:D?
2130an. ..

Entities\Line dé€ thuan tién kich chudt phai mot Display/Deletz Relations..

menu hién ra nhu hinh 2.1 sau d6 chon Line. Khi

Redram
thuc hién lénh co chudt c6 dang cay biit, dé thuan ot St
o L, R . . Bt ket
tién ta c6 the vé bat ky sau do kich vao doi tuong thi
Hinh 2.1
phia bén trai hién bang _— m— .
R » X o Dimenzion e
thong s6 ve doi tuong Add Relation.. | / [om =
nhu hinh 2.2, cho phé x [0 -
- phep Hinh 2.3 A ||:|_|:||:| :II
ta stra hay 1ay kich thudc e =
’ 7 A A b -Irl ';I
chinh x4c vé doi tuong. . /x |93.53074361 =
~ 7 R 9 , ';I
Ta cling c6 thé sua kich A [54.00 =
thu6c biang ciach kich < [108.00 -
chuot phai vao doi tuong e I :I|
mot menu phu hién ra nhu
. ; ] Ax [9353074361 j
hinh 2.3 chon Dimension
va chon lai kich thu6c khi Ay [54.00 =
d6 hién mot menu Modify Hinh 2.3

Hinh 2.5
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cho phép ta chinh stra kich thudc nhu hinh 2.4

e Chuy

Stra kich thuGc bang Dimention chi cho phép stra chiéu dai con muén stra cac
thuoc tinh khdc cta d6i tuong nhu toa do diém ddu, cudi, géc nghiéngthi
phai vao menu thudc tinh nhu & hinh 2.3

Vi Du: Mu6n vé doan thang nhu & hinh 2.5 ¢6 do dai 108mm géc nghiéng
so v6i truc ox 1a 30° ta tién hanh nhu sau:

+ truSc hét ta v& doan thang bat ky di qua goc toa do, sau d6 viao menu thuoc
tinh stta géc nghieng [* 1a 30° vd khoang cich «* 13  108mm
nhu & trén hinh 2.3

2.2. Vé hinh chit nhat
Lénh: Rectangen
Pé v& mot hinh chit nhat hay hinh vuong. Dé thuc hién lénh nay ta

ciing c6 thé kich D€ sit dung lénh nay c6 thé kich vao biéu tuong |

trén thanh cong cu Sketch Tools hoac tir menu Tools\ SketchEntities\
Rectangen. Khi thuc hién 1énh con chuot c6 dang cay buit

Cach vé va hiéu chinh kich thudc ciing tuong tu doi véi 1énh Line .
o Chuy:
+ 1énh nay chi v€ duoc cac hinh chit nhat hay hinh vuong c6 cac canh song
song v6i cac hé truc toa do. Khi do
khong hiéu chinh géc nghiéng trong
bang thudc tinh dugc.

Vi du: muén v€ mot hinh chit nhat
c6 kich thuéec 100x50:

-Truéc hét ta ctt vé mot hinh chir
nhat c6 kich thudc bat ky sau d6
vao bang thuoc tinh dé chinh sira | Hinh 2.6
nhu hinh 2.6

2.3. V& hinh chir nhat c6 canh ¢ phuong bat ky
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Toolz PhotoWorks  Window

Eeature Palette. .
Pé v& hinh chit nhat, hinh i ate Beference...
Solidwfarks Explarer...

Lénh: Parallelogram

vuong c6 cac canh nghiéng véi mot

goc bat ky. Dé thao tac v6i lénh nay | v Select

ta vao menu Tools\ SketchEntities\ Sketch Entity N Lire
Parallelogram nhu & hinh 2.7 dudi sketch Lools > Hectangle

) Dimensiong b Farallelogram
day. Relatigns b Paolygon

C4c thao tac v€ va hiéu chinh Hinh 2.7

chinh xdc tuong tu cac Iénh trén

Vidu:

Muo6n vé€ mot hinh chit nhat cé kich
thudc 80x45 va nghiéng mot géc 30° so
v6i truc hoanh hinh 2.8 ta lam nhu sau:
- Truée hét ta v€ mot hinh chit nhat bat
ky c¢6 mot dinh di qua goc toa do sau d6
vao bang thuoc tinh dé hiéu chinh ciing
c6 thé sira bang Dimension.

2.4. Vé da giac déu

Lénh: Polygon

Dé vé cac da gidc déu. Dé thao tic vé6i lénh
nay ta vao menu Tools\ SketchEntities\ Polygon
nhu & hinh 2.7 trén day.

Thao téc 1énh :

- Trudc hét dat tam cua da giac sau do kéo ra
vGi mot ban kinh bat ky mot bang thong so6 hién ra &
bén trai nhu & hinh 2.9 dudi day ban chon cac thong
s0 nhu, s6 canh @], toa do diém tam , ban kinh [g)]
ndi, ngoai ti€p da giac. Néu chon inscribed circle
thi duong tron ndi ti€p da gidc, chon Cirumscribed
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circle thi dudng tron ngoai tiép da gidc. Ngoai ra ta cling ¢4 thé hiéu chinh
kich thuéc da gidc bang Dimension.

Vi du: vé mot bién dang luc gidc véi ban kinh dudng tron noi ti€p la
60mm ta lam nhu sau v&€ mot da giac bat ky, sau dé vao thuoc tinh dat lai s6
canh da gidc 14, ban kinh 1a 60mm chon vao inscribed circle ta s€ c6 bién
dang nhu hinh 2.10
2.5. Vé duong tron

Lénh: Circle

Dung dé vé dudng tron. Dé str dung 1énh nay c6

thé kich vao biéu tong [(*)| trén thanh cong cu
Sketch Tools hoac tir menu Tools\ SketchEntities\
Circle. D€ hiéu chinh ta ciing 1am tuong tu véi cac

lIénh trén.

2.6. V& cung tron di qua 3 diém

Lénh: 3Point Arc

Dung dé v& mot phan cung tron. DE sir dung 1énh nay c¢6 thé kich vao
biéu *’r*

tuong trén thanh cong cu Sketch E
Entities\ 3Point Arc & |m—ﬁ

; Gy [eomn = N 3R N
Thao tac Iénh: Kich chuot 1ay 3 @ H Toa do dieém dau
diém bat ky, sau d6 ti€n hanh hieu G @Toa do diém cudi
chinh qua béng thuoc tinh ctia doi O o 4=

, ] > [ «—=—DBan kinh
tuong dé co cac thong so kich thude e
chinh xac nhu hinh 2.11 va hinh vé
Hinh 2.11

nhu hinh 2.12
2.7. V& cung tron néi tiép tir mot diém cuéi cia doi
tuwong khac

Lénh:Tangent point Arc

Duing dé v& mot phan cung tron néi ti€p tir diém cudi cla Hinh 2.12
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mot doi twong khéac. D€ sir dung Iénh nay c6 thé kich vao biéu twong  trén
thanh cong cu Sketch Tools hoic tir menu Tools\Sketch Entities\ Tangent
point Arc

Thao tic: Diém dau tir diém cudi ciia mot doi tuong nhu doan thang,
cung tron v.v..(Solidworks sé tu bdt), ti€p theo 1a
diém cu6i va tam ban c6 thé hiéu chinh kich thuéc
ctia doi tuong trong bang thudc tinh nhu trong hinh
2.11 & trén nhu Vi du 6 hinh 2.13.
2.8. V& duong tron qua 3 diém ( diém tam, diém
dau, diém cuoi)

Lénh: Center Point Arc

Dung dé v& mot cung tron. DE sir dung 1énh nay c6 thé kich vao biéu

tugng |:¥i | trén thanh cong cu Sketch Tools hoic tir menu Tools\Sketch
Entities\ Center Point Arc

Thao tac: Tuong tu nhu ddi véi 1énh 3Point Arc ¢ phan trén.
2.9. Vé duong Elip

Lénh: Ellipse

Dung dé vé& mot hinh elip . Dé sir

—
dung lénh tur menu  Tools\ >
SketchEntities\ Ellipse.

Thao tac: Kich chuot vao mot diém bat ky 1ay

lam tam, sau do6 lay 2 ban kinh R, R, .Sau d6 muoén c6

kich thudc chinh xac thi vao bang thudc —

-

>
—

tinh dé nhap céc thong s6 cua doi
tuong. Nhu hinh 2.14

2.10. Vé cung Elip

Lénh: Center point Elipse

Dung dé vé mot cung hinh elip . D€ sir dung 1énh tr menu Tools\
SketchEntities\ Center point Elipse.
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Thao tac: Kich chudt vao mot
diém b4t ky 1ay lam tam, lay 2 bdn

kinh R,, R,, sau d6 chon diém dau va

diém cudi cua cung elip. Muon c6

kich thuéc chinh xdc thi vao bang

thuoc tinh dé nhap cdc thong so cua

doi tugng. Nhu hinh 2.15

2.11. Vé duong tam

Lénh: Center Line

Lénh nay dung dé vé dudng tam, khi sir dung
lénh Mirror, revolve. D€ st dung 1énh nay cé thé
kich vao biéu tugng [ trén thanh cong cu Sketch
Tools hoic tr menu Tools\Sketch Entities\
Centerline.

2.12. Vé tu do

Lénh :Spline

Dung dé vé dudng cong tron di qua cic di€ém
cho trudc. D€ st dung lénh nay c6 thi~[ich vao biéu
tuong trén thanh cong cu Sketch Tools hoac tir
menu Tools\Sketch Entities\ Spline.

Thao tac: Dung chuot kich vao cdc diém ma
duong cong tron di qua dé di qua cdc diém chinh xdc
thi ban c6 thé kich vao dudng cong sau dé kich vao
céc diém ma dudng cong di qua dé sta toa do.

Vi du: v€ duong cong Spline tron di

qua cdc di€ém c6 toa do (0,0); (43,54);
(43,54); (53,105); (136,136); (185,38);

N

(72,-50); truéc hét ta vé mot duong spline

Nguyén Hong Thai
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di qua sdu diém bat ky nhu hinh 2.16. Sau do kich chuot vao doi tugng va
vao bang thuoc tinh hinh 2.18 dé nhap céc toa do ta cé hinh 2.17

2.13. Nhap moét doi tuong 2 D tir Autocad sang Solidwork

Khi mot bién dang phic tap dé
thuan tién cho viéc thiét k& ta cé thé
lién két dir liéu bién dang tir phdn mém
Autocad. D€ nhap mot ban vé phac thao
phtc tap tu Cad sang ta lam theo cac
budc sau:

+ Bud6e 1: Tu menu File\ Open
hay kich chuot tir biéu tuong| [
ctra s6 Open md ra nhu hinh 2.19. Tai 0

mot

chon ki€u phai (Files of type) chon
Dwg files (*.dwg) ti€p theo ban chon

file ban v& phéac thao vé tir Autocad dé
dua sang Solidwork sau d6 chon Open dé
sang budc 2.

+ Budc 2: Sau khi chon Open mot
menu Dxf/Dwg import Document type
hién ra nhu hinh 2.20 trén menu nay ta
tién hanh chon import to new part sau do

chon next Solidwork lai hién ra mot

menu Dxf/Dwg import Document Options
hinh 2.21 trén menu nay ta chon Import to
a 2D Sketch con don vi cua kiéu dit liéu
(units of imported data) ban c6 thé chon

c4dc don vi sau: mm, cm, m, feet, inh dé

Lookin: | = Thaibk [C:) =l =1
1 Asrapi ] Engstd ] Program Files

i 1 hacsinh 1 Sbpci

Z1 bom T ] Wirus

| cycloid T matlabR12 Clwindaws

1 detai ﬁ My Documents hink1

1 English CINe

File name: |hinh1 DOpen I
Files of types | Dwg Files [* dwg) j Cancel |

Solidwiorks Files [*.sldprt; * sldasm; * slddrw]
Part Files [*. prt;* sldprt]

Aszzembly Files [7.azm;* sldasm)

Dirawing Files [* drw;” slddre)

Lib Feat Part Files [ Ifp;* =idlfp)

Template Files [* pridot;®. asmdat;®. drwdot]

Hinh 2.19

Parazolid Files [*.4_t:*%_b;" umt_tst:* smt_bin)
IGES Files [*.igz;".iges]

STEP &P203/214 [*.step;*.stp)

ALIS Files [*.zat)

WDAFS [*.vda)

WRML [*.vrl)

DXF/DWG Import - Document Type

datato o
[parts e penesatng geomelry

1 Nenpeet ko e ey

& [imponito & new ga

| DRI /DWE Impost - Part Document Dptions

Dala may be mnported nlo 20 shetches o & 30 cuaves lu mahe lofts
of Tweps.

" lmpoet 22 30 purves
& mpooet ba 3 2D gheich
Urats of emgrorbed sl

™ #dd constiants

Data hrom DF and WG fles it imported with the exsct comdnstes in
the e, which ek i rt ard canect be

e i eahaes:

két thic qua trinh ta nhan chudt vao nit ,in"u"::m ,2,,_,“ !
lénh Finish dé két thic. Khi d6 bién dang ol e e
duoc v€ chinh x4c trong Cad s€ dugc tu

Hinh 2.21
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dong link sang Solidwork va duoc coi 1a mot déi tugng clia Solidwork dé c6
thé chinh stra hay kéo thanh céc d6i tuong 3D.

Vidu: D€ vé& phéc thao bién dang mot canh bom root loai 2 ring, bién dang
cycloid ctia canh bom la cac duong Hypocycloid va Epicycloid rat phic tap
ta khong thé vé trong Solidwork nhung lai can v& Chi tié€t nay dudi dang 3D
vay ta phai nhap bién dang dugc vé trong Autocad la két qua ciia mot chuong
trinh Autolisp sau d6 kéo bién dang d6 thanh chi ti€t 3D. Cac thao tac dugc
thuc hién nhu da trinh bay & trén ta cé két qua nhu hinh 2.22 dudi day va chi
ti€t 3D nhu hinh 2.23.

BRIz orks 2001 - [Sketch1 of Partl] | 7| | ] ) ) =[]
==l

? File Edit Yiew |nset Tools Photoworks Window Help
|nEa &« aEy evsleacagsaaaas vl
[BeseaabEasEemnbe e[ feassas|saesne

= 5N
X .
: L@ el
o ;
J
®
L o
e a
e -
a |
ol g
i a
4% 1
E B
1) )
u -
| e = | |

Hinh 2.22
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Chuong 3

CAC LENH CHINH SUA VE NHANH CAC POI TUONG 2D
Chuong nay trinh bay cdc lénh vé nhanh, chinh sita cdc doi tuong 2D.

3.1. LAy déi xitng

Lénh: Mirror
Dé vé céc chi tiét ¢6 tinh d6i xiing. Dé
st dung Iénh ndy c6 thé kich vao biéu
tuong @ trén thanh cong cu Ketch
Tools hodc tr menu Tools\Sketch
Tools\Mirror nhu hinh 3.1
Thao téc:
+ Phuong an 1: Trudc hét ban phai v€
duong tam sau d6 v€ cac doi tugng can
lay do6i xang thi Solidwork sé tu 18y doi
xung.
+ Phuong an 2: V€& cac doi tuong trudc

sau d6 vé duong tam sau va lay doi

xtng sau. Chu y phai dung 1énh select chon ca duong

Feature Palette. ..
fiate Beference...
Solidworks Explorer...

v Select
Sketch Entity y ¥ Automatic Helations
Sketch Tools y Automnatic Solve
Dimensins ¥ Automatic |nferencing Lines
Bl y ¥ MoSolve Move
— Align Grid
fazs Fraperties,. —
Section Properties. .. Carvert Entities
Measure Interzection Curve
Eheck_-__ Face [EurvEs
. | Mimor
Eguations. .. Fillet,..
tacro " LCharnfer
,-'.‘-.d_d.mg___ DOffzet Entities...
Customize. .. Tiin
Dptionz... E_:_"tEf"d
linaar Char amd Pana st
Hinh 3.1

tam va cac doi tuong dinh 14y d6i xing sau d6 méi st dung 1énh Mirror

Vidu: Muo6n vé phac thao mot bién
dang nhu hinh 3.2.b truéc hét v& mot
nua bién dang nhu hinh 3.2.a sau d6
vé dudng tam va chon tat ca bang lénh
select cudi cung dung 1énh Mirror ta
c6 hinh 3.2.b. Hoic ta ciing c6 thé sir
dung phuong an 2 vé duong tam va kich

(a)

(b)

Hinh 3.2

hoat 1énh Mirror truéc sau d6 vé bién dang nhu & hinh 3.2a. thi ta ciing c6
két qua bién dang phac thao nhu & hinh 3.2.b

3.2. Vé tron
1énh: Fillet
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Lénh c6 tac dung vé tron cic doi tuong duoc ndi lién ti€p véi nhau(cdc doi
tuwong cé thé la cdc doan thdng, cung tron hay cdc da gidc hay cdc duong
Spline). Dé sut dung 1énh nay ta c6 thé kich vao biéu tuqngjtrén thanh
cong cu Sketch Tool hay tir menu Tools\Sketch Tools\Fillet. Sau khi chon

lénh nay mot menu hién ra nhu hinh 3.3 du6i  ELEEEREIE ki B3
A , s A A hN 2 Hadius:
day. Ban chon ban kinh cdn vé tron sau d6 chon gl |

Apply dé chap nhan. Sau khi chap nhan tién EI Cloze |

hanh kich chuot vao cdc canh ké nhau cin vé I Keepconstrained comers ]

tron. Hinh 3.3

3.3. Vat goc

Lénh: Chamfer
Lénh c6 tdc dung vit géc cdc doi tuong 1a cdc doan thang noi tiép hay cdc
canh ctia mot da gidc. D€ st dung Iénh nay ta c6 thé kich vao bi€u tugng[H]
trén thanh cong cu Sketch Tool hay tir menu Tools\SketchTools\ Chamfer.

Thao tac: Khi lenh duoc thyc hién ban ¢ the chon crae paameters -
cac phuong an vat géc khac nhau qua bang thuoc tinh &+ Angle-distance
hinh 3.4 duéi dﬁy " Distance-distance
Phuong an 1: chon (Angle-distance) vat goc canh thi I Equal distance
nhit véi khoang cdch 13 Dltinh tir diém giao nhau gan 6 |10-00mm =
nhat clia hai canh, canh thit 2 s& bi vat géc mot géc a. [ [Fu.oodeg :I
theo phuong ctia canh thit 1 vi du nhu hinh 3.5.
Phuong an 2: chon (Distance- Distance) vat géc véi | Unido |
hai canh khoang cach D1 = D2. Hinh 3.4
Phuong 4n 3: chon (Equal distance) s& vat géc déu hai
canh mot khoang cdach nhu nhau. & y
Canh tha 2 o

3.4. Offset

Lénh: Offset Entities
Lénh dung dé copy mot d6i tugng theo mot khoang
canh cho truc. DE sir dung lénh nay ta co thé kich chuot Hinh 3.5

vao biéu tuong trén thanh cong cu Sketch Tool hay tir menu
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Tools\SketchTools\ Offset Entities. Khi da thuc hién l1énh ta c¢6 thé chon
mot trong hai phuong an sau: (hinh 3.6)
+ Néu chon select chain thi s€ offset tat ca cic doi tuong noi ti€p véi nhau

theo mot phia nao d6 cua doi tugng.

+ Néu chon Bi-directional thi s& offset vé hai phia E\j;mi::ammz?mm """" :IA
ctia mot do6i tuong. Tuy nhién néu ta chon ca hai thi -
ca hai thuoc tinh déu kich hoat, néu ca hai khong Eg:;zrxham
duoc chon thi Solidwork s& & ché do mic dinh chi I Bi-directional
c6 thé chon mot doi tugng mot va chi offset theo mot Hinh 3.6
phia cua do6i___tuong. Vi du nhu hinh 3.7
hai duong song 7 song hai bén la két qua cua
lénh offset khi chon ca hai thudc tinh vé6i khoang
cach offset 1a 20.
Cha y: Khi st dung lénh nay ta nén st dung P
dimension dé thuan tién cho thay déi ciing nhu
nhap khoang cach offset, menu Modify nhu & L.
hinh 3.8.
Hinh 3.8
Hinh 3.7
Chép nhan v bd
3.5. Chat (cat)
Lénh: Trim

Dung dé cit cac phan cla d6i tuong khi can cit bo. DE sir dung 1énh nay ta
kich chuot vao biéu twong #|trén thanh cong cu Skecth Tool hodc tir menu
1énh Tools\SketchTools\ Trim sau d6 tién hanh kich chuot vao cdac doi
tuong can cat bo.

3.6. V& mang tron
Lénh: Circular Step and Repeat
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Dung dé tao cdc d6i tugng theo mang tron tr mot d6i tugng co so, Dé sir

dung 1énh nay ta kich chuot vao biéu tugng [=% | trén thanh cong cu Skecth

Tool hoic tir menu 1énh Tools\SketchTools\ Circular Step and Repeat.
Thao tic: Trudc hét phai tao doi tuong co s& (la mot bién dang ban ddu) sau
dé méi str dung 1énh nay khi 1énh dugc kich hoat thi menu Circular Step
and Repeat hién ra nhu hinh3.9.
Trén menu nay:
e Radius: ban kinh mang

tron thuong Solidwork

mac dinh la ban kinh tu

tam doi tugng dén goc

toa do.
e Angle: gbc ban dau tir

tam doi tugng so véi truc

X cua hé to do goc.
e Center: toa do diém tam

clia mang.
e Step: néu chon Equal thi

Number la s6 doi tugng

c6 trong Total angle

(gbc) Solidwork sé tu chia déu

cac doi tugng trong goc d6. Néu bd qua Equal khi dé Total angle s€ trg
thanh Spacing géc gifta cdc d6i tugng trong mang con biéu tugng[a] s& cho
phép chon chiéu duong (théo chiéu kim dong ho) hay am mang cic doi
tuong.
Vidu:
Tao mot mang tron gém 5 dudng tron sap xép trén mot dudng tron ban kinh
R=74 c¢6 géc gitta cdc doi tuong 1a 30°, chiéu quay 1a duong. Trong d6 hinh
tron ¢ miii tén chi vao tam la do6i tuong co s&, vay ta c6 bang thudc tinh
cling nhu hinh minh hoa nhu & hinh 3.10 dué6i day. Muon cac d6i tuong dugc
tao ra vé phia trdi ctia doi tuong co s ta chi viéc kich chudt vao bi€u tugfa]
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do6i véi truong hop muén mang doi tuong nam trén toan bo
hanh 1am tuong tu nhu huéng dan cu thé & trén.

Circular Sketch Step and Repeat
A oK
Badiuz Angle —I
[4mm =AfzEaTides = (Ctitee! |
=i I
I~ Fixed Heb |
— Center -
|43.41mm = 1.29mm - ﬂ
—Step
HMumber Spacing I~ Equal
=304 = -
Foosfoe o o
¥ Conshrain spacing
Itemsz ta repeat: Instances: Instances deleted:
e [2]
(3)
(4]
]
Hinh 3.10

3.7. Vé mang vuong

Lénh: linear Step and Repeat

vong tron tié€n

Dung dé tao cdc d6i tuong theo mang c¢6 dang ma tran hang cot tron tr mot

doi tugng co s&, D€ str dung 1énh nay ta kich chuot vao bi€u tuong |BEE| trén

thanh cong cu Skecth Tool hoidc tir menu 1énh Tools\SketchTools\ linear

Step and Repeat

Thao tdc: Trudc hét phai tao doi tuong co s& (la mot bién dang ban ddu) sau

dé méi st dung 1énh nay khi 1énh duge kich hoat thi menu linear Step and

Repeat nhu hinh3.11.

Trén menu nay:

e Directionl dinh nghia s6 cot

Number chi s6 cot, Spacing dinh

nghia khoang cach giita cac cot,

Angel dinh nghia g

Oc giilra cac

hang so véi truc hoanh cta hé

truc toa do goc, bi€u

tuong |53

cho phép chon hudéng cac doi

tuong & bén trai hay

phai cua doi
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tuong co s& ban dau.

e Direction2: dinh nghia s6 hang cia mang d6i tugng Number chi s6 hang,
Spacing dinh nghia khoang cich gitta cic hang, Angel dinh nghia géc
gifta cdc cOt so vdi truc tung clia hé truc toa do goc, biéu tugng  cho
phép chon huéng cac doéi tugng & bén trén hay dudi cua doi tugng.

Vi du: Can v& mot mang vuong cac doi tuong gdbm 3 hang, 3 coOt ciac hang va

cOt cach giita cac hang, cot 1a 30 géc nghiéng so vGi phuong cua truc hoanh

1a 15° va géc nghiéng clia cdc cot 1a 75° hinh 3.12 dudi day s& minh hoa
diéu nay.

3.8. Déi nét ctia doi tuong

Lénh: Construction Geometry
Lénh nay dung dé chuyén déi dudng nét cac d6i tuong tir nét lién sang nét
khuat va nguoc lai. D€ sir 1énh nay ta 6 thé kich chuot vao biéu tuong [
trén thanh cong cu Sketch Tool.
3.9. Kéo dai doan thing

Lénh: Extend
Dung dé kéo dai doan thiang theo phuong clia né cho t6i khi gap doan chian
(doan chdn cé thé la duong cong, thang, tron, Spline). Dé sit 1énh nay ta tir
menu lénh Tools\SketchTools\ Extend.

Thao tac : Kich hoat 1énh khi d6 con chudt cé dang chit thap ban chi
viéc chi chuot vao cic diu doan thang cin kéo dai.
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Chii y: c4c doan chin phai chan duoc cdc doan thang can kéo thi méi
kéo duoc.
Vi du:

]
_I_
+
5.1
a) Trudc khi Extend b) Sau khi Extend
Hinh 3.13
~ Dimension
3.10. Lénh tao kich thuéc (Dimension) @ @)
Talaees Ron
Lénh nay ngoai viéc ghi kich thudc nhu trong w3
Autocad né con dung dé dat kich thudc, ciing nhu chinh = + [Fim
9 , , . e N < ., , , 9 - lD.EJ"n'-rn
stra kich thuoc cdc chi tiét. Lénh nay gidp cho né c¢6 kha =,
wal | Defaul) -
nang v€ nhanh.
5
= =
Bemeen ol e =
|
IRcDIM
21| 9 | =3
More Properties..

Hinh 3.14
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Chuong 4

TAO CAC POI TUONG 3D TU POI TUQGNG 2D
Hdu hét cdac doi tuong 3D déu dugc vé tir doi tuong 2D. Diéu kién cdn dé cdc doi tuong

2D c6 thé phat trién thanh doi tuong 3D thuong la nhitng duong cong duoc vé trong 2D

phdi kin hodc la duong mot nét. Cdc doi tugng nay thuong chi sit dung dugc dé tao cdc

mo hinh 3D khi ta dong cong cu Sketch lai.

4.1.Tao d6i twong 3D bang cach kéo theo phuong vuong géc véi mat chira

bién dang.
Lénh: Extruded Boss| [E]

Dung dé v& mot khoi 3D tir bién dang 1a mot ban phéac thao 2D béng cénh

kéo bién dang 2D theo phuong vuong goc véi bién dang. DE sir dung 1énh nay ta

phai c6 mot bién dang 2D khi d6 trén thanh cong cu Features 1énh nit 1énh

Extruded Boss/Base sé duoc hién siang khi kich hoat 1énh nay thi menu Base —

Extude hién ra nhu hinh 4.1. Tai

Directionl ta c6 cic lua chon sau:

+ Mid plane: S€ cho phép doi tuong duoc kéo sang hai phia
doi xing qua mat phang chita bién dang nhu hinh 4.2
thuong mat phang nay theo mic dinh 12 mat Front.

a) Trudc khi Extude b) Sau khi Extude
hinh 4.2

1010

Drirection 1 e

L||:| To'Vertes

Up To Surface
= Offzet From Surface
Mid Plane
r
I Diection2 M
™ ThinFeatue T
Hinh 4.1

+ Blind: Dai twong duoc kéo vé mot phia clia mat phing chita bién dang. Huéng

kéo doi tuong dugc chon boi nguoi vE.
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a) kéo vé phia truéc mat b) kéo vé phia sau mat
chtra bién dang chura bién dang

+ V& cac hinh con: Trén thanh Base-Extrude chon 1énh Draft c6 biéu tuong

........

tai dong nay dit do con. Con vé mot phia chon Blind con vé hai phia chon Mid Plan
Vi du: Tao mot khoi 3D hinh tréng ¢6 goc con 1a 10°

1010

Diectiond o -
| Mid Plane =l

<61 [100.00mm -

[10.00deq :I
™ Draft gubward

Tao khoi con hai dau

4.2. Tao déi tuong 3D béing cach quay déi tuong 2D quanh mét truc
Lénh: Revolved Boss | 5%

Lénh nay dung dé tao cdc mo hinh 3D bing cdch xoay cdc bién dang phéc thao 2D

thanh cac doi tugng 3D quanh mot truc. Chinh vi vay dé thuc hién 1énh nay can c6
mot bién dang 2D va mot truc xoay. Chi y do6i véi 1énh nay ché€ do6 mac dinh
thuong 1a 360°.

Vi du: tao mot khau c6 dau 1a khép cau
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[m]

i

Hinh

4.3. Tao déi tuong 3D bang cach kéo theo mot duong dan bat Ky
Lénh : Sweep %
Lénh nay dung dé tao cdc doi tuong 3D bing cach kéo bién dang theo mot dudng

dan vuong géc véi mat chita bién dang. Do d6 ta phai tao bién dang va duong dan
trén hai mat phang vuong géc véi nhau.

Vi du: V& mot cai ghi dong xe dap

Budc 1: V€ dudong dan

Trén mat phac thao Front ta m& mot Sketch vé duong dan nhu hinh..... dudi day.
Budc 2: Vé bién dang (Bién dang phdi nam trén mdt vuong géc voi duong dan)

Dé v& bién dang trén cay menu Features kich truc ti€p vao mit Top md mot
Sketch v& bién dang 1a mot dudng tron. Dé vé& dudng bat ky phai doc & chuong. ...
Budc 3: su dung 1énh Sweep

Chu y khi str dung 1énh nay phai déng hét cac mat phac thao ( Sketch ) lai. Sau d6
kich chuot vao biéu tugng 1énh trén thanh menu Features. Kich chuot vao 6 Profile
(bién dang) sau d6 méi chon vao doi tugng, ti€p theo chon dudong dan kich chuot
vao 0 path sau d6 méi chon duong dan véi thao tac nhu trén ta ¢ hinh nhu.... Duéi
day. Kich Ok dé két thic qua trinh va dugc hinh. ..
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#» Base-Sweep

1010

4
* Profile snd Path . - Fath{Sketeh]
e IISketch2
"
cg' :E.l::.
N

Qptions -

Orientation/twist contral;

Follow Path =

™ Maintain tangency

™ Advanced smoathing

Guide Curves h

ProfilefSketch2

Cac vi du khéc:

——

Chu y dé€ tao duoc céc chi tiét trén day cdch thitc 1am vAn nhu vay nhung céc
duong dan thi phai doc & chuong ........ thi méi c6 thé 1am duoc. & day néu ra vi
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4.4. Tao doéi twong 3D tir cac bién dang khac nhau bat ky lam trén cic phac

thao khac nhau.

Lénh: Loft | &
Lénh nay c6 chiic nang tao doi tuong 3D tur cac bién dang khac nhau trén cac

mit phéc thdo song song. Dé thuc hién duoc 1énh nay cdc ban phai doc chuong. ...
dé biét cach tao cac mat phdc thao khdc nhau. Con & vi du dudi day coi nhu da cé
céc mat phac thao roéi va khong dé cap dén van dé nay. Chi y khi dé€ sir dung Iénh
nay can phai dong Sketch lai

Vi du: Muén tao mét dau tudc 1o vit nhu hinh .......
Bué6c 1: Trude hét ta phai v& cac bién dang khic nhau nim trén nhitng mat phac
thao khac nhau nhu & hinh.....
Buéc 2: str dung 1énh Loft d€ tao d6i tugng 3 D nhu hinh...

b Profile(Sketch?

4.5. Khoét 16 theo phuong vuong géc voi mit chita bién dang
Lénh: Extruded Cut
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Lénh nay dung dé€ khoét cdc 16 hong theo mot bién dang cho trude bang céach ciét
théng theo phuong vuong géc v6i mat phdc thao. Lénh nay duoc thuc hién trén cdc
doi tuong 3D.

(W2

Direction 1 -

C4c ché do cat

Khoang céch cat

—
™ Flip side to cut
[B] | ~

|| D6 con khi cat

Céc ch€ do cat can quan tam:

+ Blind : cit theo mot phia ké tir mét phdc thdo.

+ Mid plan  : Cit vé hai phia mat phac thao.

+ Through All : Cat xuyén thing d6i tugng.

Vi du: cidt mot 16 hdng c6 bién dang nhu & hinh ..... dudi day.

Budc 1: Phai tao dugc khoi hinh hop bang
cach Extruded Boss/Base

Budc 2: Bong Sketch lai, kich chudt nén
mat trén cta hinh hop sau d6 m& mot
sketch trén bé mat nay ta vé bién dang nhu
hinh....
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Budc 3: Kich hoat vao 1énh Extruded Cut sau d6 kéo ra phia sau cua chi ti€t nhu
hinh vé& .... Duéi day. Dé két thic qud trinh nhan enter hodc kich chudt phai chon
Ok dé ket thiic.
4.6. Cit mot phan dac bang ciach quay bién dang cit quanh mét truc

Lénh: Revolved Cut
Lénh nay dung dé khoét cac 16 hong theo mot bién dang cho true hodc cac danh
biang cach cit quanh mot truc son song song. Lénh nay duoc thuc hién trén cac doi
twong 3D. Thuong & ché do mac dinh géc ciat 1a 360° dé thay déi géc cat ta dua géc
cét vao angle.

Cac ché do cat:

- one - Direction : Cit theo chiéu kim déng ho ké tir mat phac thao

- Mid plan : Cit theo hai phia mat phac thao.

- Two - Direction : Nhu truong hop one — Direction.
Vi du: cat mot danh 1ap ca gitt & ddu truc nhu hinh. ... dudi day

Buédc 1: Kich chudt vao mat top cua ban v€ part m& mot mat vé phac thao Sketch

trén dé vé mot bién dang va mot duong truc nhu hinh ... duéi day.

[F-#%] Lighting

[]—-a Baze-Extrude
[]--@ B oss-E studel
@ Charnfer2
@ Charfer3
[]—-@ Boss-Extude3
@ Charnferd
@ Chamfers

----- [\ [] Sketchd
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Budc 2: Kich chuot vao biéu tuong Revolved Cut trén thanh cong cu Features.
Kich OK dé két thic qua trinh cét dugc chi tiét nhu hinh. . ...

Vi du : Cit danh ban nguyét nhu hinh .. ... dudi day.

Budc 1: Tao mot khoi hinh hop bang 1énh Extruded Boss/ Base

Budc 2: Kich chuot vao mat trén cua hinh hop mé mot Sketch v€ hinh chit nhat va
mot dudng tam nhu hinh.... Duéi day.

Bué6c 3: Kich chuot vao biéu twong Revolved Cut trén thanh cong cu Features.
Kich OK dé két thiic qua trinh cét dugc chi tiét nhu hinh.....

4.7.Cat mét 16 xién theo mot goc o

Nguyén Hong Thai 44



Bai giang thiét ké ky thuat

Budc 1: Tao mot khoi hinh hop bang 1énh Extruded Boss/ Base

Buéc 2: Tao mot mit phang phéc thio nghiéng véi mit phang trén clia hop mot géc
30° (doc O chuong...). Trén mat phac thdo nay vé& mot dudng tron hinh.. ...

Bué6c 3: Kich chuot vao biéu twong Revolved Cut trén thanh cong cu Features.
Chi y chon ché€ do cat Mid plan Kich OK dé két thic qué trinh cit duoc chi tiét
nhu hinh.....

4.8. Phim tit copy ciing nhu di chuyén nhanh cic khéi 3D
* Cac khoi dugc tao bang mot trong cdc lénh Extruded Boss/ Base, Extruded cut,
Revolve Boss/ Base, Revolve cut thi cé thé:

+ Copy : Béng céch kich chuot vao déi tuong giit chuot trai + phim Ctrl va di
dén vi tri mdi.

+Move: Bang cach kich chuot vao déi tugng gilt chuot trai + phim Shift va di
dén vi tri mdéi.

Vidu:
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* Thay d6i kich c& nhanh cdc doi tugng 3D dung lénh Move/Size Features, sau
khi kich hoat 1énh nay ta dung chuot giit phim trdi va kéo dé thay déi kich thuéc
cac khoi 3D.

vi du:
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Chuong 5
CHINH, SUA, TAO KHOI NHANH CAC POI TUONG 3D

5.1. Vé tron canh
Lénh: Fillet
Lénh nay dung dé vé tron canh cac khoi 3D.
Cach thuec hién:
Kich chuot vao 1énh Fillet trén menu 1énh Fillet dua ban kinh cin vé tron nhu hinh

5.1 a. Sau d6 kich chudt vao cac canh can vé mép nhu hinh 5.1 duéi day. Kich Ok
ta duoc két qua nhu hinh 5.1 c.

P
20 7'

Fillet Type -

€ Constant radivg

" Face fillet

Itemsz To Fillet -

A\ [10.00wm :
) [Edoe<5.10mm =
Edge <E>, 10mm

(a) (b)
hinh 5.1

1]

5.2. Vat mép
Lénh: Chamfer

Lénh nay ding dé vat mép cdc canh ctia mot chi tiét va ching ¢ cdc ché do vat

mép sau:

e Angle Distance : Cho phép vat géc véi mot khoang cach va mot goc cho truGe
theo phuong can chon, dé déi chiéu vat chon Flip Direction.

e Distance distance : Cho phép vat goc véi khoang cach la khac nhau déi véi
tung canh.

e Vertex : Cho phép vat géc cic hinh hop theo 3 canh.

Sau day la céc vi du vé ting ché do:

Vi du: Angle Distance
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Vit canh ctia hinh hop v6i khoang cach mét canh 1a 10mm con canh kia 1a giao
ctia mat nehiéne e6c 30° véi mit con lai xem hinh 5.2 dudi dav.

i
Distance:] 10 M
Angle:  [30.00ded]

Chon canh vat goc K&t qua sau khi vat goc

Diistance: | 10.00mm
Angle:
D6i huéng khi chon Flip Direction Két qua sau khi d6i huéng
Hinh 5.2

Vi du: vé Distance distance

C00

Chamfer Parameters &

Distance 1[20 DDmm
Distance 2] 10.00mim|

 Angle distance

& [Distance distance
& Yertex

™ Equal distance

o
& [
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(a) (b) (c)
Hinh 5.3
b) chon canh chamfer.

c) két qua sau khi chamfer.
Vi du: Vertex

Chon dinh can vat géc sau d6 dua cac so liéu vat theo cac canh vao hinh 5.4 a

(b) (©)
Hinh 5.4

Distance 1:
Distance 2:
Distance 3:

5.3. Shell |i@

Khoét 16 tao vé mong céc khaéi dic theo bién dang ctia mit khoét.

Ciach thuc hién: Kich hoat 1énh sau d6 kich chuot vao bé mit cin khoét 16 héng
(khi kich hoat vao mdt cdn khoét thi mdt dé chuyén mau xanh). Pua do diy ctia vo
sau khi khoét.

Vidu:

Parameters -

4

/
!l{
llu

b
o [ o _
Chon mat va cho thong s6 do day vo Két qua sau khi thuc hién Shell

Hinh 5.5
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(v)(%)(2)
Paameters -
B: «b1 [5.00mm j
|- |T
[~ Shell outward
Multi-thickness Settingz |
Trudc khi thuc hién Shell K&t qua sau khi thuc hién Shell

Hinh 5.6

5.4. Lénh Dome |
Lénh st dung tao vom cdc doi tuong 3D rat thuan tién cho cac khai tru tron.

Cach thuc hién: Kich hoat 1énh Dome sau d6 chon mat can tao vom, dua chiéu
cao vom (ké tir mdit kich hoat cho dén dinh vom).
Vi du:

Dome

— Height : -
0] j :
[~ BReverse direction ﬂl
— Dome face Help |
™ Eliiptical dome
Trude khi Dome Sau khi két thic 1énh Dome

Hinh 5.7
Mot s6 vi du khac

SO rd

f)

a)

Hinh 5.8
Hinh 5.8 a, ¢ : cac khoi ban dau chua Dome hinh 5.8 a, c.
Hinh 5.8. b, e: Sau khi Dome céac khéi ¢ hinh 5.8 a, c.
Hinh 5.8. d: Sau khi Dome khéi tru ¢ hinh 5.8 ¢ vdéi kiéu chon 12 Elliptiacl Dome.
Hinh 5.8. f: Sau khi Dome khéi tru & hinh 5.8 ¢ véi kiéu chon 1a reverse Direction.

5.5. Lénh tao Gan Rib| j
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Lénh nay dung dé tao gan cho cdc chi tiét.
Cich thue hién: Trudc hét phai tao mot mat phac thao dé v& dudng din sau d6
kich hoat 1énh Rib. Trén menu cta lénh Rib dua chiéu day cta gan chiu luc.Dudi
day 1a mot so vi du don gian:
Vi du: tao gan cho chi tiét & hinh 5.9 a dué6i day

1010

Parameters o

Thickness:

A

Estrugion direction:

2]

™ Elip material side

c)
Hinh 5.9
Hinh 5.9.b : v& duong dan cho gan.
Hinh 5.9.c : dat d6 day cho gan.
Néu muon dat do con cho gan kich vao bi€u tuong trén menu cua 1énh Rib.

5.6. Lénh Simple Hole| [z
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Lénh nay dung dé duc céc 16 cho chi tiét.

Cach thuc hién: Kich chudt vao bé mit cin duc 16 khi d6 biéu tuong 1énh Hole

hién séng lén, sau d6 kich chuot dé 14y diém tam cta 16 can duc. Néu muén 16 con

thi kich vao biéu tuong [

Dudi 1a vi du v€ 1énh nay.

Pat ché do duc 16

Po sau cua 16

dé dat do con.

1010

Diirection 1 -

Pudng kinh 16 - OPfowm

N . R

[ =

b)

Hinh 5.10
Hinh 5.10 a: chon va dat cdc kich thudc cho 16
Hinh 5.10 b: Két qua sau khi thuc hién 1énh Simple Hole

5.7. Lénh Hole Wizard

-
2]

Lénh nay dung duc cic 16 ¢6 ren theo cac tieu chudn ANSI (hé inh, met),

ISO, DIN, JIP.v.v.

C6 cdc kiéu 16 dugc mo ta ¢ hinh 5.11 dudi day.

1 -]
- =

Hinh 5.11. Céc kiéu 16
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Cach thuc hién 1énh:

Budc 1: Kich chudt vao bé mit can duc 16 khi do6 biéu tuong 1énh Hole Wizard
hién sdng sau d6 kich chot dé 14y toa do di€ém can duc 16.

Buéc 2: Kich chuot vao 1énh Hole Wizard menu Hole Difenition hién ra nhu &
hinh 5.12 duéi day.

I Hole Definition

Enunterbnrel Enuntersinkl Hole  Tap |F"i|:|eTa|:|| Legan::_l,ll

i Favorites -
|
IND Favarite Selected j *// | q
- | —
pad | Defeiz | Weebim | L
Property Parameter 1 | Parameter 2 | =
Dezcription M3 .5x:0.6 Tapped Hole
Standard =0 |
Screwy type Tapped Hole |-
Tize M3.2x06 |
Tap Orill Type & Depth - [} | 10.00mtn
Zelected tem & Offzet 0.00mm
Tap Drill Diameter & Angle b4 2 a00mm sl 118080 |
Thread Type & Depth Blinct (2 * DIA) =|3E 7.00mm
Add Cozmetic Thread Mo Cosmetic thread j lI
< Banh Hext = Cancel | Help |
Hinh 5.12

Trén menu nay dé chon cac ki€u 16 khdc nhau c6 thé chon cédc menu phu
Conterbore, Conter Sink, Hole, Tap, Pipe tap.

Céc thuoc tinh can chu y:

e Tiéuchuanld  standard IS0 =]
= Sorewy type Anzilnch
Nguyén Hong Thdic, Ansi Metric
Bzl
Tap Crill Type & Depth Dl
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(Standard)

e Kich thuéc 16

(Size) Size M3 530 6 ~]
Tap Drill Type & Degth
Md=0.7
Selected tem & Offset Wi
Tap Drill Diameter & Angle MG 0
Thread Type & Depth MGz 23

hdd Med S

e Kiéu duc

Tap Drill Type & Depth

=elected tem & Offzet
- Through All
Tap Drill Diameter & Lncl
ap Drill Diameter ngle L To Mesd
Thread Tvpe & Depth Up Tao Yertex
2dd Cosmetic Thread Up To Surface
COffzet From Surface

Vi du: Tao Mot tdm ban 1€ nhu hinh 5.13 duéi day.

Buéce 1: Tao ban 1€ bang cac 1énh

ExTruded Boss/Base, Extruded Cut.

Budce 2: Kich chudt vao bé mat can duc 16

sau do6 kich hoat 1énh Hole Wizard

Bude 3: Kich chuot dé 1dy tam cdc 16 ddu (4]

tién. b

Bu6c 4: Chon céc thuoc tinh (Kiéu I6 0
Conter Sink, tiéu chudn Ansi Metric, 10 h

MS)

Budc 5: Kich chuot chon tam cac 16 tiép O
theo ta c6 hinh 5.14.

Budc 6: Kich Finish dé két thic qua trinh

va dugc chi tiét nhu hinh 5.13. Hinh 5.13
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3.8. Lénh Mirro Feature |4
lénh nay dung dé 14y d6i xiing qua mot mit cdc khoi 3 D.

Cach thuc hién:

Budc 1: kich hoat 1énh Mirro Feature khi d6 hién ra menu Mirro Pattern

Feature.

Buéc 2: chon mat phang 14y déi xdng trudc sau dé chon d6i tuong can lay doi
xiing nhan OK dé keét thiic qu4 trinh.

Vi du: Muon vé€ mot chi tiét nhu hinh 5.15.

Budc 1: kich hoat 1énh Mirro Feature, trén menu

Mirro Pattern Feature chon mat Right lam mat '

lay doi xtng.

Budc 2: Chon khoi khuyén ban nguyét lam doi

tuong 1y doi xing nhu & hinh 5.16 dudi day. LS

ight

Hinh 5.15

wa

Hinh 5.16
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5.9. Lénh Circurlar Pattern | §#
Lénh nay cé tdc dung copy mang tron quanh mot truc.

Cach thuc hién:

Budc 1: Kich chuot vao doi tuong cin tao mang.

Budc 2: Kich hoat 1énh Circurlar Pattern sau d6 chon truc, dat géc giuva hai doi
tuong can tao, s6 d6i tuong can tao.
Vi du: muon tao chi ti€t nhu hinh 5.17
Budc 1: Dung Iénh Extruded
Boss/Base va lenh Extruded cut dé
tao dugc chi tiét nhu hinh 5.18 dudi
day.

Budc 2: Trén Cay thu muc Part cua
chi tiét kich chuot vao tén cua doi
tuong cin tao mang.

Budc 3: kich hoat 1énh Circurlar

Pattern xuit hién menu 1énh thi kich Hinh 5.17

hoat vao dudng truc cta chi tiét, ti€p d6 dat goc gitta cac doi tugng 1a120° va so
d6i twong 12 thuc hién tat ca cdc budc trén ta c6 hinh 5.19 duéi day. kich Ok dé két
thic qua trinh va c6 chi ti€t nhu hinh 5.17.

i5 Circular Pattern —

1010

Parameters Y

[ <T>
[ [12000de =

#F 4

Divection L

[T Equal zpacing Spacing: |120.00deg

Instances: |3

Features to Pattern Y

# Cut-E strude?

Hinh 5.18 Hinh 5.19
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5.10. Tao mang chi tiét theo dang hang, cot
Lénh Linear Pattern
Lénh nay dung tao mang chi ti€t theo mot matran dang hang, cot.
Mo ta cac thudc tinh
e Direction 1 (zao hang).
+ Reverse Direction :dé chon phuong
+ Spacing: Khoang céch gifta cdc hang
+ number of instances: s6 hang dugc copy.
e Direction 2 (tao cot).
+ Reverse Direction :dé chon phuong
+ Spacing: Khoang cach gitra cac cot
+ number of instances: s6 cot duoc copy.
Vi du: Tao chi ti€t nhu ¢ hinh 620
- Kich Linear Pattern s:s :
e Direction 1, kich Reverse Direction chon phuong, dat Spacing 1a 25mm,
dat s6 hang number of instances 1a 4.
e Trong Features to Pattern chon doi tugng Cut-Extrude 1 ta c¢6 hinh 6.21
e Duéi Option chon Geometry pattern.
- Kich Ok ta duogc hinh 6.20 .

Nguyén Hor _ _~
Hinh 6.20 Hinh 6.21
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Hinh 6.22 duéi day tir a sang c la cdc hinh minh hoa qua trinh tao mang chit nhat

a)

5.11. Thay ddi tén cia Features

Day 1a mot cach tot dé dat tén mot cach c6 ¥ nghia ctia Features trong phan

Parts, dac biét khi ban thi€t ké mot bang.
Vi du: Ta mo lai file ....... sldprt da duoc thiét ké trong ,,,,,,. Dé thay d6i tén Base-
Extrude thanh mot tén c6 y nghia day du, ta tién hanh nhu sau:
- Kich chuot vao FeatureManager design tree roi sau d6 kich chuot vao Base-
Extrude hoic kich vao Base-Extrude roi 4n phim F2 (Base-Extrude nam trong
ctra s6 FeatureManager design tree.
- Nhap tén méi nhu 1a Box roi kich Enter (Luu y tén khong duoc cé ky tu @).

Tuong tu ta ciing c6 thé doi tén Boss-Extrudel thanh Knob; Cut-Extrudel
thanh Hole _in_Knob. Filletl thanh Outside corners

Kich Save dé ghi lai dit liéu.

5.12. Hién thi kich thué6c trén ban vé Part
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Ban c6 thé hién thi hodac 4n di tat ca cdc kich thudc cla tat ca cdc vat thé
trong Part.
Cach tié€n hanh:
- D€ hién thi: Kich chuot phai vao Annotations T trong FeatureManager
design tree, lua chon Show Feature Dimensions.
- DPé 4n di : Kich chuot phai vao nhitng biéu twong nim trong
FeatureManager design tree ma khi ban ti€n hanh thao tic c6 nhap kich
thuéc va Iua chon Hide All Dimensions (ciing cé thé ldp lai thao tdc nhu
trong phdn hién thi).
D¢ hién thi tén cua kich thudc ta kich vao Tools, Options. Trén khung System
Options chon General. Tai cira s6 bén phai
chon Show dimension names va kich Ok. Tén %.
xudt hién 13 tén mic dinh ciing c6 thé thay déi "
cdi tén nay.
5.13. Péi tén cna kich thuéc.

Ta c6 thé thay doi tén kich thuGc riéng 1€.
Tén kich thudc dé thao tdc tot véi doi tuong 3D

va n6 dac biét ¢6 ich khi nguoi thiét k€ st dung ,
dé thiét k& mot bang liet ké kich thudc va thuoc
tinh cta chi tiét. Ta st dung tén kich thuéc dé nhan biét cac phan tlr trong ban
thugc tinh thiét k€ can thay do6i, nhu trong ban chdm cong cho cong nhan.
1. Thay déi tén cta kich thuéc cia mot ........

a)  Kich chuot phai vao kich thuéc duong kinh cua ....... (70mm) va chon

Properties.

b) Chon hop Name va dat tén md&i nhu .........

C) Kich OK.
2. Tuwong tu ta thay déi cdc tén trong cdc chi tiét khéc.

5.14.
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CHUONG 6
TAO CAC PUONG VA MAT PHUC TAP TRONG

KHONG GIAN VA MAT
Trong chuong nay trinh bay cdc lénh chu yéu tao cdc duong cong tir don
gian dén phiic tap chiing ing dung dé tao duong ddn cho l1énh Sweep tao cdc chi
tiét phiic tap nhu 1o so, bé mdt ren ciia bu noéng, cdc mdt sodn vit, bé mdt cdanh tua
bin va cac bé mdt phiic tap khdc.
6.1.Tao duong cong xoan vit
Lénh : Helix E

Lénh ndy tao cac dudng cong dang xoén oc.

C6 cac ki€u dudng sau:

e Duong cong xodn theo mot mat tru.

e Duodng cong xoan theo mot mét con.

Céch thuc hién:
Budc 1 : tao dudng co so 1a dudng tron.
Budc 2 : Kich hoat Iénh Helix sau d6 c6 thé dit cac thuoc tinh nhu kiéu duong,
chiéu ctia duong xoan vit ngugc chiéu kim dong hé hay cung chiéu kim déng ho,
huéng tir mét trude so véi mat phac thao hay nguoc lai, géc x6n vit, budc xodan vit.
Budc 3 : Kich Ok dé két thic qua trinh tao dudng.
Vi du: tao mot dudong cong xoan vit nhu hinh 6.1 dudi day.

N
a

h_G [ )rrey
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Budc 1: Tao duong co s6

M6 mot Sketch vé mot duong tron co s ¢6 ban kinh R=30mm.

Budc 2: Tao dudng xoan vit

Kich hoat 1énh Helix menu Helix curve hién 1én trén menu nay ta dat cic thuoc
tinh clia duong xoan vit.

e Height: khoang cach doc truc tir di€m bat ddu dén diém két thic 12 150mm.

e Pitch : budc cia dudng xoan vit.

Starting angel : goc bat ddu (chi y thuong ddt bang 0 dé thudn tién cho viéc tao cdc
bién dang phdc thdo) dat bang 0.

e Chon kiéu dudng: Height and Pitch

Sau khi dat cac thudc tinh va chon ché€ do Standard Views l1a Isomatric ta c6 hinh
6.3 dudi day.

Budc 3: Kich Ok dé két thiic qud trinh dugc hinh 6.1.

Helix Curve x|
Dsfined by: [Height and Pich = |
Height: |1 B0.00mrm ﬂ Cazel |
Eitch: |2D. 00rnnm j Help |
Eeyolution I?.SDDDDD

Starti le: ID L
[ Taper Helix SN = |
- ™ Reverse direction
] Ie:l = =
Endieitl 0ldeg ;l

' Clockwise
I¥ | Tiapey outiard ' Counterclockwise

4 [k

*

Hinh 6.4
Hinh 6.3

Trén menu Helix Curve:

e Reverse Direction: cho phép déi huéng ctia dudng cong (hudng vé bén phdi hay
trdi cua mdt phdc thdo).

e Clockwise: cho chiéu ciia dudng xodn vit theo chiéu kim dong hé (tao ren phdi).

e Counter Clockwise: cho chiéu ctia dudng xoan vit theo chiéu ngugc chiéu kim

dong ho (tao ren trdi).
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Vi du: tao dudng xoan 6¢ nhu hinh 6.4 duéi day.

Hinh 6.5 Hinh 6.6. L0 so tao EiI duong dan
la duong xoan oc

Pé vé dugc dudng xodn 6¢ nhu trén cic budc twong tu nhu d6i v6i dudng
x0dn vit ¢ trén chi khac sau buéc chon ki€u dudng thi thém vao budc
e Chon goc: kich hoat vao Taper Helix va dit goc Angel 1a 30° cac budc con lai

tuong tu.
Vi du: tao dudng xoan 6¢ logarit
Budc 1: Tao duong co s6
M6 mot Sketch vé mot duong tron co s ¢6 ban kinh R=5mm.
Budc 2: Tao dudng xoan vit
Kich hoat 1énh Helix menu Helix curve hién 1én trén menu nay ta dat cic thuoc
tinh clia duong xo0an vit.
e Height: chon 12 0.
e Pitch : bu6c ciia dudong xoan vit 1a 20mm.
e Revolution: chon 1a 5 (sé vong xodn).
Starting angel : goc bat ddu (chu y thuong ddt bang 0 dé thudn tién cho viéc tao cdc
bién dang phdc thdo) dat bang 0.
e Chon kiéu dudng: Spiran
e Sau khi dat cac thuoc tinh va chon ché€ do Standard Views l1a Isomatric ta c6
hinh 6.3 duéi day.

Budc 3: Kich Ok dé két thiic qud trinh dugc hinh 6.7 duéi day.
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Hinh 6.7. Duong xo0an 6¢
logarit

Hinh 6.8. Lo so con lic
logarit vé tir dudng xoan 6¢
logarit

Hinh 6.9. Ung dung thiét k& day c6t déng héd

6.2. Tao duong cong bam theo mét bién dang

Lénh : Composite Curve

=

Lénh nay cho phép tao cac dudng cong theo cic bién dang phtc tap.

Canh thuc hién:
Budc 1: tao khoi 3D

Budc 2: kich hoat 1énh Composite Curve menu Composite Curve hién Ién kich

chudt vao cdc canh (diéu kién cdc canh phdi lién nhau) sau dé kich Ok dé duoc

mot dudng cong lién.

Nguyén Hong Thai
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Vi du: tao dudng cong lién nhu & hinh 6.9 duéi day.

SV

Hinh 6.9 Hinh 6.10. Vién duoc tao tir dudng

Buc 1: Tao khoi 3D nhu hinh 6.9 cong c6 mau xanh & hinh 6.9
Budéc 2: Kich hoat Iénh Composite Curve sau dé kich chudt vao cac canh nhu hinh
6.11 duéi day. Kich Ok dé két thuc .

21

|

Hinh 6.11

6.3. Tao dudng cong tu do qua cic diém

Lénh : Curve Throunh Free Point

Lénh nay dugc ding dé tao cdc dudng cong tu do di qua cic diém ( cdc diém nay
duoc dua vao tiw ban phim)

Cach thyc hién lénh:
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kich hoat 1énh menu curve file hién ra sau d6 dua cdc toa do vao hoic c6 thé load
phai toa do c6 san.
Vi du: hinh 6.12.

Curve File 7| x| |

dl

Save bz

Ihzert

Ok

Cancel

Hinh 6.12

6.4. Tao duong cong 3D
Lénh : 3D Curve E

Lénh nay cho phép tao ra cac dudng cong di qua cdc diém bat chudt (cdc diém nay
lagiao cua cdc canh trong khoi 3D).

Cach thyc hién: Kich hoat 1énh sau d6 kich hoat chuot vao céc di€ém giao clia cac
canh.

Vi du: hinh 6.13 du6i day

Hinh 6.13
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6.5.Lénh Split line
Tao mot dudng cong theo mot duong dan quanh mot khai 3D.
Cach thirc hién:

Budc 1: Tao dudong dan

Trén khoi 3D kich chuot vao mat dinh 1ay lam mat phac thao trén d6 méd mot
Sketch v& mot dudng dan (la duong thdng hay cong).

Budc 2: Kich hoat 1énh Split line giao dién 1énh hién ra trén menu Iénh cho phép ta
dat cac thudc tinh sau:

e Sketch to project : cho phép chon duong dan.

e Face to split : chon cic mit phing chita duong Split line du dinh sé tao.

Vi du: muon tao mot duong Split line c6 dang nhu hinh 6.14 duéi day ta lam nhu
sau.

Buéc 1: tao khai tru.

Budc 2: Tao duong dan

Trén khoi 3D kich chuot vao bén khoi tru 14y 1lam mat phac thao trén d6 mé mot
Sketch vé mot duong dan l1a duong cong.

Budc 3: Kich hoat 1énh Split line giao dién 1&énh hién ra trén menu Iénh cho phép ta
dat cac thudc tinh sau:

¢ Sketch to project : chon duong dan vira tao.

e Face to split : chon ciac mit phiang xung quanh cta tru ta ¢ hinh 6.15.

Budc 4: kich Ok dé két thuc.
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6.6. Lénh Offset surface
Lénh nay c¢6 tac dung tao @ mat offset ciia cac mat cuia chi tiét.

¢ Cach thuc hién:

Kich hoat 1énh Offset surface khi d6 menu 1énh hién ra, ta dat khoang cach cho

mit offset sau d6 kich hoat vao bé mat doi tuong can offset.

Vi du: offset bé mit cia mot khoi tru tron v6i khoang cach 20mm.

0

Trudce khi offset Sau khi offet
=<

Offzet Face | 0k

DOffzet: [tems to offset: Cancel

[20:00rm ﬂ T
[ Beverse

Menu thuc hién 1énh
Hinh 6.16
<

dilil

6.7. Lénh Radiate surface

Lénh nay cho phép tao ra bé mat 1am viéc tir dudng cong hay cic doan thang.
Vi du: muon tao mot hinh nhu hinh 6.17 duéi day ta lam nhu sau
Budc 1: Tao khoi tru va duong cong Split line nhu 1énh Split line & trén.

Nguyén Hong Thai 67



Bai giang thiét ké ky thuat

Hinh 6.17
Budc 2: kich hoat 1énh Radiate surface giao dién 1énh hién 1én cho phép ta dat cac

thuoc tinh sau:

e Rerferance Plan: chon mit phang huéng.

e Radiate Distance: cho phép dat khoang cach.

e Edges to Radiate: cho phép ta chon cidc canh vién 1a cidc dudong Split line c6
nghia mudn tao dugc duong nay can thuc tir 1énh Split line.Thao tac 1énh dugc
minh hoa bang hinh 6.18 dudi day.

e Budc 3:Kich Ok dé két thic 1énh.

Help

Radiate Surface 2| x|
Radiate Surface |
Reference plane: —Edges toradiate ————————————— Cancel |
IFace 1 |

Fadiate distance:

[30 00 i’

[" Fropagate along tangent faces

[~ Beverse direction

Hinh 6.18

6.8.Lénh Extruded surface ﬁ
Lénh nay c6 chitc niang tao bé mat trong khong gian tir dudng co sd ban diu (duong

co so co thé la duong tron, cong, thcfng, v.v..)
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Cach thue hién:M6 mot Sketch dé vé dudng co s& sau d6 kich hoat 1énh Extruded
surface giao dién Iénh hién 1én cho phép ta dat chiéu cao. N6i chung céc thao tc
cta lénh nay tuong tu 1énh Extruded Boss/Base do d6 ¢ day khong néi ky.

Vi du:

Surface-Extruded [

Thao tac thuc hién két qua thuc hién
Hinh 6.19. Minh hoa thao tac 1énh

6.9.Lénh Revolved surface *
Lénh nay cho phép tao bé mit tir mot dudng co s& quay quanh mot truc ¢6 dinh.
Cach thuc hién: cic thao tic thuc hién Iénh nay tuong tu véi lénh Revolved

Boss/Base.
Vi du: Tao bé mit ctia mot 1o hoa

1010,

Bevolve Parameters -

IDne-Direction 'I
4 |3sn.uuc|eg :I

Hinh minh hoa thao tac két qua thuc hién

— Hinh-620
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6.10. Lénh Swept Surface %

Lénh nay ding dé tao cdc be mat bang cdch dAn mot bién dang co sd theo mot

dudng cong bat ky. Diéu kién dudng co s& phai la cac duong kin va dudng dan phai
nam trén mat phang vuong géc véi mat phing chita dudng co so.

Cach thuc hién giong nhu 1énh Sweep.

Vi du: Tao mot 6ng nhu & hinh 6.21

ong trude khi cat ong sau khi cat
Hinh 6.21

Bué6cl: M& mot Sketch tao dudng din, sau dé trén mat phang vuong géc véi duong

dan m& mot Sketch vé duong co s& hinh 6.22.
Buoc 2: Kich hoat 1énh Swept Surface giao dién 1énh hién ra trén dé chon:
e Profile and Path:

+ Profile : kich chudt chon duong co so.

+ Path: kich chuot chon duong dan.

(3
@ @ G_‘,J PafhiSketchl

Frafile and Path -

Qg’ | |5ketn::h3
SO [Sketchl |

Hinh 6.22
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Buéce 3: Kich Ok dé két thdc 1énh.

6.11. Lénh Lofted Surface ﬁ-

Lénh nay cho phép tao bé mait tir cic bién dang nam trén cdc mat phéc thao khac

nhau.

Cach thyec hién lénh:

Budc 1: Tao cac mat phac thao khac nhau.

Budc 2: Trén moi mét phéc thao vé cac duong co s6 khac nhau.

Budc 3: Kich hoat 1énh Lofted Surface khi giao dién 1énh hién ra kich chot vao cac
bién dang dé tao dudng dan.

Budc 4 : Kich hoat Ok dé keét thiic.

Vi du : tao bé mit nhu hinh 6.23 dudi day.

Q

Hinh 6.23 Hinh 6.24

:
V)%
.[i':.]'.gi.'? ..................................... -
1)
4

Ophiong - I

| Profilel Sketch3)]

Ngus

Hinh 6.25
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Budc 1: Tao cac mat phac thao nhu & hinh 6.24.

Bude 2: Trén mdi mat phéc thao vé cac duong co sd khac nhau.

Budc 3: Kich hoat 1énh Lofted Surface khi giao dién 1énh hién ra kich chot vao cac
bién dang dé tao dudng dan hinh 6.25.

Budc 4 : Kich hoat Ok dé két thiic ta ¢6 bé mat ¢ hinh 6.23.

6.12.Lénh Extended Surface |€%
Lénh nay cho phép kéo dai cac bé mat theo mot khoang xac dinh cho trude.

Cach thyc hién:

Kich hoat 1énh Extended Surface giao dién lénh hién ra trén dao dién ta c6 thé

chon canh dé kéo dai hoidc mit dich cin kéo dai dén d6. Néu chon canh thi phai
dua khoang cach can kéo bao nhiéu.
Vi du: hinh 6.26 duéi day sé minh hoa.

< | Extruded Surface|

GO0

Edges/Faces to Extend -

= Distance
¢ Up ta point
 Upto surface

< [Fonmm =

Hinh 6.26

6.13. Lénh Trimmed Surface ﬁ
Lénh nay ¢6 tac dung cét cdc bé mat theo mot mit cat.
Cach thyc hién:

Budc 1: Tao mot bé mat cat bang 1énh Plane.
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Buéce 2: Kich hoat 1énh Trimmed Surface giao dién lénh hién ra chon mit phang
cat, sau d6 kich chudt vao phan can git lai.
Vi du & hinh 6.27 s€ minh hoa .

100

TrmType -~
* Trim tool
£ butual tim
I
Selections -
Trirn toal;
I::j Flanez

Hinh 6.27

Hinh 6.28 két qua thuc hién

Nguyén Hong Thai 73



Bai giang thiét ké ky thuat

CHUONG 7

SU DUNG CONG CU PLANE

Chuong nay trinh bay cdc lénh tao cdc mdt phdc thdao khdc nhau nhuw
mdt nghiéng, mdt vuong géc voi mot duong cong, mdt tiép xiic voi mdt con
theo mot duong sinh.v.v..Nhitng mdt nay sé€ la cdc mdt trung gian dé thuc
hién thiét ké cdc chi tiét phiic tap.

Dé thuc hién thao tdc tao cdc mdt trudc hét phdi Kich hoat lénh

Plane |, | khi do giao dié¢n Specity Construction Plane hi¢n lén nhu hinh

7.1 duci day trén menu da cé cdc biéu tuong tao mdt phdc thdo khdc nhau.

Specify Conztruction Plane: S5tep 1 of 2

IPlane@Pt. | Line&Point

Hinh 1.7
7.1.Tao cac mat phac thao song song
Lénh nay cho phép tao cac mat phac thao song song véi nhau va cach nhau
mot khoang cach nhat dinh.
Cach thuc hién trén giao dién ctia 1énh & hinh 7.1 kich hoat 1énh offset khi
d6 menu 1énh hién 1én nhu hinh 7.2. va dat cac thuoc tinh sau:
e Distance: dat khang cach cua giita hai mat song song.
e Entity: Kich chuot va chon mat dich dé mit tao ra song song vé6i né.
Hinh 7.3 1a vi du chon mat Font

e Finish : D¢ két thiic qué trinh offset mat.

Offset Plane: Step 2=l o
Distance———————— Entity selected
|3n ﬂ o
a]
™ Beverse direction
o
Help | Cancel Back | [ [=e | Finizh |
o

Hinh 7.3
Sau day 1a vi du tao 5 mat phac thao song song, trén moi mit cé mot bién

dang dé tao khoi 3D hinh 7.4 bang lénh Loft.
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Hinh 7.4

Budc 1: Tao cdc mat song song. Hinh 7.5
NE, Part1

T Annatations
[-4] Lighting

----- @ Front

..... ~, Top

----- @ Planel

..

----- & Plane2

----- @ Plane3d

----- @ Planed

Hinh .7.5

Budc 2: Trén cac mbi mat md mot Sketch dé vé céc bién dang khac nhau
hinh 7.6.

RS
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Buoc 3: Kich hoat 1énh loft tao duong dan hinh 7.7
Buoc 4:Kich Ok dé két thic.

7.2.Tao mat phac thao nghiéng mot goc bat ky

Lénh ndy cho phép tao mot mit phic thao nghiéng mot géc bét ki. Ung

dung tao 16 nghiéng hay céc cit chéch hay T trong thiét k€ 6ng.

e Thao tic trén menu Specity Construction Plane chon At Angel roi
chon next menu Plan At Angel hién 1én trén d6 cho phép dat cac thudc
tinh:

+ Angel: Dat géc nghiéng gitta hai mat phac thao.

+ Entity: Kich chuot va chon mat dich dé mat tao ra hop véi né mot géc a.

Vi du: Muoén duc mot 16 nghiéng so v6i mit trén ctia hinh hop mot goc 30°.

Céc budc thuc hién nhu sau:

Budc 1: Tao khoi hop bang 1énh Extruded Boss/Base.

Budc 2: Kich hoat Iénh Plan trén menu Specity Construction Plane chon

At Angel r6i chon next menu Plan At Angel xuit hién trén d6 cho phép

céac thuoc tinh:

+ Angel: dat 30° giita hai mat phéc thao.

+ Entity: Kich chuot vao mat trén cua hinh hop.

Budc 3: Nhan Finish dé két thic lénh.

Budc 4: Trén mat vira tao mé mot Sketch vé duong tron. (minh hoa hinh

7.8)

Budc 5: Dung lénh Extruded cut dé duc 16 xién. (minh hoa hinh 7.9)

Hinh 7.8 Hinh 7.9
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Budc 6: nhan Ok dé€ két thdc 1énh ta ¢6 khoi hinh 7.10

Hinh 7.10

Vidu: Taocut T

Budc 1: M& mot Sketch vé duong tron ¢6 ban kinh R=20mm sau d6
Extruded Boss/Base chon ché d0 Mid Plane khoang cdch moéi bén la
100mm.

1010

Direction 1 -

(& =

[~ Thin Feature hd |

Hinh 7.11

Buéc 2: Trén mat Right mé mot Sketch va dua vé ch€ do normal to tai
tam goc toa do v€ dudng tron ban kinh R=20mm sau d6 Extruded
Boss/Base ché do Blind vé6i khoang cdch 1a 80mm.

Hinh 7.12

Nguyén Hong The 77




Bai giang thiét ké ky thuat

Buéc 3: Khoét 16 trén mat ddu cta cut T md mot Sketch vé dudng tron ban
kinh R=15mm dong tam véi tru tron. Kich hoat 1énh Extruded Cut chon
ché do cat through all dé cit thang toan bo.

Hinh 7.13
Buéc 4: Duc 16 phan con lai trén mat dau tru con lai mé mot Sketch vé
duong tron ban kinh R=15mm dong tam véi tru tron. Kich hoat 1énh
Extruded Cut chon ché do cat Blind chiéu sau cét 1a 80mm.

Hinh 7.14
Budc 5: cit mot phan tu md mot Sketch trén mat dau vira tao 6 budc 4 kich
chuot v& mot hinh chit nhat sao cho vira du cat nhu hinh 7.15 duéi day sau
do6 st dung lénh Extruded Cut chon ché€ do cat Blind chiéu sau cit 1a

80mm.

Hinh 7 15
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7.3.Tao mat phing qua ba diém
Lénh nay cho phép tao mat phang qua ba diém trong khong gian.

Cach thuec hién:

Thao tac trén menu Specity Construction Plane chon 3 Point r6i chon
next menu Three point plane hién ra kich chuot vao Entity selected sau
dé kich chuot vao ba diém trén doi twong 3D dé tao mat phang phac thao.
Hinh 7.16 duéi day s€ minh hoa.

— Ertitiez zelected

Paint <1
Puoint <2

Help Cancel Back | [ e | Finizh |

Hinh 7.16

7.4.Tao mat phac thao song song v6i mot mat phang cua doi tuong va
di qua mot diém.

Lénh nay cho phép tao mot mit phing song song voi mot mat va di qua
mot diém.

Thao tac trén menu Specity Construction Plane chon |[Plane@point roi
chon next menu point-plane plane hién ra kich chuot vao Entity selected
sau d6 chon mot mat phang phéc thdo va mot diém, dé mat phang méi tao
ra song song vdi nd va di qua diém vira chon. Hinh 7.17 du6i day s& minh
hoa.

Point-Plane Plane: Stej 2xl

Entities selected

|Face <1

Help Cancel Back I i [ I Finish I

Hinh 7.17
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7.5.Tao mat phic thao di qua mot canh va mot diém
Lénh nay cho phép tao ra mot mit phang phic thdo di qua mot canh va
mot diém trén khoi 3D.

Thao tac trén menu Specity Construction Plane chon Line&point roi
chon next menu Line-point plane hién ra kich chuot vao Entity selected
sau d6 chon mot canh va mot diém, dé mat phang méi tao ra di qua canh va
diém d6 cdc thao tac trén dugc minh hoa béi Hinh 7.18.

Line-Point Plane: Step 7 x|
— Entities selected
Edge <13
Help | Cancel I Back I [iEwt | Finizh I
Hinh 7.18

7.6.Tao mat phang tié€p xiic v6i mot ming cong

Lénh nay cho phép tao mot mat phiang phdc thio ti€p xic véi mot
cong.

Thao tic trén menu Specity Construction Plane chon On surface
roi chon next menu Line-point plane hién ra kich chuot vao Entity
selected sau d6 chon mat dé va chon mot mat font hoac top hoac right tuy

thudc vao mat cong, thao tac trén dugc minh hoa bsi Hinh 7.19.
21|

I~ Momal plane

Entities selected
Angle
’7|45.E|Ddeg =

|Face <1
Other zolutions |

™| Erojest sketeh point along sketch plane normal

7| Beversediection

Help I Cancell Back I L= I Finizh I

INgUuyen qong 1mat 30
Hinh 7.19
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7.7.Tao mit phiang phac thio vuong géc v6i mét dudong cong

Lénh nay c6 tac dung tao mdt mat phac thao vuong goc véi mot
duong cong bat ky ma khi d6 gdc toa do cua mat phac thao do lai trung véi
chan dudng cong tai diém vuong goc do.

Thao tac trén menu Specity Construction Plane chon |curve roi
chon next menu Perpendicular Curve — Point Plan hién ra kich chuot

vao Entity selected sau d6 chon dudng cong va chon mot diém cudi cua

duong cong do, thao tac trén dugc minh hoa bdi Hinh 7.20

Perpendicular C 2 x|
Entities selected *®

Helixl

[ Set arigin on curve

Help I Eancell Back | [dEwt Finigh I

Hinh 7.20
Trén mat phang vita tao v& mot dudng tron sau d6 st dung lénh

Sweep ta s€ c6 duoc hinh 7.21.

Hinh 7.21
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Chuong 8

LAM VIEC VOI QUA TRINH THIET KE
TAM KIM LOAI

Chuong nay trinh bay cdc lénh thiét ké tdm kim loai trong Solidword.
8.1.Lénh Base flange/Tab

Lénh nay cho phép tao khuan dang co s& dau tién cua chi tiét, trén co s&
do6 ta ti€n hanh cic thao tic khac nhu uon vé mép .v.v...o trén dé dé€ tao cdc chi
ti€t dang tam.

Lénh nay chi ap dung doi véi céc chi ti€t dang tim mong.

Vi du: dé tao tdm hinh 8.1 ta 1am nhu sau:

Hinh8.1

Buédcl: Tao bién dang co s6 tir ban vé phac thao

40

100
Hinh 8.2

Buéc 2: dat do day 1a 3mm, ban kinh vé mép 1a 1mm, chiéu dai 1a tam la
100mm.
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™ Fieverse direction

A

Hinh 8.3
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Qua vi du trén ta thiy cac budc thuc hién nhu sau:

Budc 1: Tao bién dang co s& c6 thé kin hodc hd néu bién dang 1a kin thi cdc

Direction1 va Direction2 khong xuéat hién chi hién ra hop thoai trong d6 cé bé

day cua bién dang vira ve.

Budc 2: kich hoat 1énh Base flange/Tab giao dién 1énh hién ra. Trén dao dién

ctia 1énh cho phép ta dat cac thong so sau:

e Chon Blind néu kéo tim vé mot phia tinh tir mat phéc thao, chon Mid néu
kéo vé hai phia cia mat phac thao khi d6 mat phéac thao 1a mat déi xung.

e Direction 1 : cho phép dat khoang kéo dai cua tam.

e Direction 2 : cho phép dat do day cta tam va ban kinh lugn tai doan uén
cong cua tdm. Chud y ban kinh cong nay ciing sé 1a mac dinh néu ta ti€p tao
tAm bang céc lénh. ...

¢ Reverse Direction : cho phép tdm duoc tao ra & trong hay ngoai bién dang
CO CO.

Budc 3: chon Ok dé két thiic qua trinh.

8.2. Lénh Edge flange | |-,

Lénh nay c¢6 tac dung kéo moét canh ctia tim theo phuong vuong goc véi
canh d6. Chi y Iénh nay chi cho phép thuc hién d6i v6i tAim phang.
Vi du: tao mot tdim nhu & hinh 8.5 tr tdm & hinh 8.4

L -

Hinh 8.4. Chi i€t ban dau Hinh 8.5. Chi tiét ban dau sau khi si

dung lénh Edge flange d€ thiét k&
Budéc 1:Tao mot mat co sd bang 1énh Base flange c6 hinh nhu 8.4
Budc 2: Kich hoat 1énh Edge flange dat cac thudc tinh: (duoc minh hoa o hinh
8.6 duci day)
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+ gbc : 90",
+ Chiéu cao canh: 50mm.

+ Ban kinh cong méc dinh 1a 1mm.

" Cogerionse I
@@@

Flange Parameters

Ry [Edes <>
Edit flange profile

¥ ze default radiuz

A oo

Hinh 8.6

Budc 3: Kich hoat 1énh Edge flange dat cac thudc tinh: (dugc minh hoa o hinh
8.7 duoi day)

+ géc : 30",

+ Chiéu cao canh: 50mm.

+ Ban kinh cong dat 1a 3mm.

" Euserionge
@@G

Flange Parameters

By IEdge GE
Edit flange profile

™ Use default radius

e e—

Hinh.8.8
Buéc 4: kich Ok dé két thiic qua trinh.

Qua vi du trén s& gitp ban doc hi€u dugc cac thuoc tinh cling nhu thao tdc doi

vo6i [énh nay.
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8.3. Lénh miter flange e

Lénh nay cho phép ta tao mot thanh hay cac thanh xung quanh ctia mot
khéi vo hop tr mat day.
Vi du: tao mot tdm vo nhu hinh 8.9 duéi day.

Hinh 8.9.
Budc 1:Tao mot mit co s& bang 1énh Base flange c6 hinh nhu

S

Hinh 8.10 Hinh 8.11
Budc 2: kich chudt vao mit trén cua tim dé m& mot Sketch trén dé vé mot
hinh chit nhat dé cit 1 phdn tu tdim nhu trén hinh 8.11. Sau d6 dung lénh
Extruded cut va chon ché do through all dé duc thiing hinh 8.12
T CutExtrude
200

Direction 1 o

E Through All - l

™ Flip side to cut
¥ Momal cut

Thiecugh AT 3
Hinh 8.12
Budc 3: Trén mat bén cua tdm kich chuot € mo mot Sketch sau d6 vé mot
doan thang vuong géc vé6i tAim moéng c6 do dai 35mm. Hinh8.13 minh hoa.
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Budéc 4: Kich hoat 1énh miter flange giao dién 1énh hién ra khi dé chon tat ca
cdc canh xung quanh (chii y cdc canh & mdt trén cia tdm).
=

1010

Miter Parameters -

@, [Ede=<= -
Edge <4>
Edge <52

[~ Use default radius

o Ea—

Flange position:
c
™ Trim zide bends

Gap distance:

Hinh 8.14

Dat cdc thong so:
+ ban kinh vé tron la 3mm.
+ Gap Distance: khe hd c6 khoang cach 1a 6mm minh hoa & hinh 8.14.
Sau do kich Ok dé duoc hinh 8.9.
Qua vi du trén ban doc ciing da hiéu duoc phan nao cach thao tdc 1énh va
chiic ning ctia n6 dé lam gi.
Duidi ddy la cdc thuéc tinh can chii y khi thuc hién lénh miter flange:
e Trén mat phang m& sketch chi chita mot bién dang duy nhat, bién dang ¢
thé gém nhiéu dudng thang.
e Mait phang md& Sketch dé tao dudng co s phai vuong géc véi mat duoc thuc
hién 1énh bdi 1énh tao tim Base flange/Tab.
e Chiéu day ctia mép duoc vé bang chiéu day cua tim ma no lién két tai canh
duoc chon.
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e Ta c6 thé vé nhiéu mép cung mot lic véi diéu kién cac mép cuing ndm trén
mot mat phang lan luot tiép xtic nhau hoidc khong tiép xtdc nhau.

e Chiéu dai ctia canh vé 1én sé& c6 do dai bang do dai ctia duong canh.

e Khi vé mép néu ta muon cat bo phan vat liéu tai mép cong (fai noi tiép xiic
ciia hai mép) thi chon hop Trim Side Bend va hop Gap Distance dé nhap
khoang céach ctia hai mép. Khi d6 hai mép vé khac nhau s& dugc cit bo
phan vat liéu tai noi ti€p xic va c¢d khoang cich bang véi khoang cdach nhap

vVao.

e Dé xdc dinh vi tri cia mép vé ¢6 3 trudng hop sau:

Truong hop Hinh mo ta

Material inside
Meép vé sé khong vuot khoi goi han

ngoai ctia chi tiét. Nhu hinh bén mo
td.

Material outside )]
Meép vé sé vuot khoi goi han ngoai

cua chi tiét nhung khong cé phan
du nhung mdt bén trong trung voi
gi0i han chi tiét. Nhu hinh bén mo

2

la.

Ben outside |0;

Mép vé sé duoc tinh tir canh va vuot
khoi goi han ngoai cua chi tiét. Nhu
hinh bén mo td.

8.4.Lénh Sketched Bend [=*
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Lénh nay cho phép uén tdm cong mot géc bat ky véi mot ban kinh cong
bat ky tat nhién 12 & trong gidi han cho phép dé ton tai chi tiét.

Lénh nay chi thao tic dugc doi v6i cac tdm dugc tao ra tir cac 1énh tao
tadm thong thuong nhu trinh bay & phan trén.
Vi du: Mu6n tao mot chi ti€t nhu & hinh 8.10.

Hinh 8.10
Lay lai vi du & hinh 8.5 uon cong tim mot géc 90° bing lénh Sketched Bend
trén giao dién 1énh dit c4c thudc tinh
+ G6c uon: 90°.
+ Ban kinh uo6n la 3mm.
Cac thao tac trén dugc minh hoa & hinh 8.11.

1010

Bend Parameters -

Fized face:
@ Face <15

Bend poszition:

[E [l

@ IEIEI.EIEII:Ieg j
[T Use default radius
A [3.00mm j

Hinh 8.11

Sau khi thuc hién thao tic va c6 hinh nhu hinh 8.11 Kich Ok dé duoc hinh 8.10

Pé minh hoa thém vé 1énh nay ta xét thém vi du sau:
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Trudc khi uén cong

K&t qua thuc hién

e Dé c6 duoc két qua chinh xac ta can chu § cdch tinh todn cdc d6i véi cac

doan cong nhu sau:

Bend pasttion:

ELME
25 0deg :Il

I~ Use default radius

A [5.00mm j

Minh hoa thuc hién 1énh

Hinh 8.12

e Dai véi truong hop uén cong Material

outside mép vuot khoi mién gidi han kéo dai

nhu hinh 8.13 thi chiéu dai tAm dugc tinh

nhu sau:
L=A+B +BA
Trong do:

+ [, : la tong chiéu dai tdm sau khi uén cong.

+ A: la chiéu dai doan thir hai cé thé duoc tao

boi lénh Edge flange hay miter flange .v.v..

+ B : la chiéu dai doan thir nhdt.
+ BA : la doan cong

e Da3i v6i truong hop uon cong Material inside
mép khong vugt khdi mién gidi han kéo dai
nhu hinh 8.14 thi chiéu dai tAm duoc tinh nhu sau:

l=A+B-BA.

Nguyén Hong Thai
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Poan cong BA duogc tinh nhu sau:
BA =1 (R +KT) o/180.
Trong do :
+ R: Béan kinh cong.
+ T: chiéu day tam.
+K=L
T
+ t : khoang cach tir mat trong cua tdim dén mat gitra tam.
+ o : gbc uodn cong.

8.5. Lénh Unfold | 11

Lénh nay cho phép dudi thang céc chi tiét gap khic thanh mot tim phang. Lénh
nay chi thuc hién dugc véi cac thiét ké tam.
Vi du c6 chi ti€t tam nhu hinh 8.16.

mudn dudi thang tdm trén ta 1am nhu sau
kich hoat 1énh Unfold giao di¢n Unfold
hién ra trén d6 cho phép ta dat cac thudc
tinh sau Collect All Bends va kich chot

dé trir mat bén. Sau d6 kich Ok dé két

thic qua trinh c6 hinh nhu hinh 8.17.

Hinh 8.16
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Pé thuc hién 1énh nay mot cdch hiéu qua ta cin quan tam dén cdc thuoc tinh
sau:

+ Fixed face: Mat dich s& dudi thang cdc tim theo mat ndy.

+Bends to Unfold: Chon cic mat can dudi. (dudi nhiing tdm cdn thiét)

+ Collect All Bends: chon tat ca cdc mat (dudi toan bo cdc tdm thanh mot tdm
phdny).

8.5. Lénh Fold | t§

Lénh nay ngugc véi 1énh Unfold s& cho phép gap timg mat da bi dudi
phang trd lai trang théi cil.

Vi du : nhu tdm & hinh 8.17 ta cAn g&p lai mot s6 canh dé c6 hinh 8.18
cac budc thuc hién nhu sau:

Hinh 8.18
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Budc 1: Kich hoat 1énh Fold khi giao dién 1énh hién ra khich hoat vao Fixed

face dé chon mat chuan.
Budc 2: kich hoat Bends to fold chon cac doan uén cong hinh 8.19 s€ minh

hoa

)
16

Q

Selections -

Fixed face:
@? IFace <1

Bends to fold:

% hiterbendl
Miterbends
SketchBend]

SketchBend2

Collect All Bends

Hinh 8.19

Buéce 3: Kich hoat Ok dé duoc chi tiét nhu hinh 8.20

Cac thudc tinh cua 1énh sau:
+ Fixed face: Mat dich s€ uon cac tdim theo mat nay.
+Bends to fold: Chon cic mit can uén 1én nhu cii. (uén nhiing tdm cdn thiét)

[P

Hinh 8.20

+ Collect All Bends: chon tat ca cac mat (uon toan bo cdc tdm tro lai trang

thai cii).
8.6. Lénh Flattened &

Nguyén Hong Thai
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Lénh nay cho phép dudi céc tAim thanh mat phing né ¢ diém khéc lénh
Unfold 1a khong dudi duoc timg canh ma sau khi dudi thi khong gép lai bang
Iénh Fold.

Vi du: dudi théng tdm hinh 8.21 thanh mot tAim phéang s& minh hoa cho

Iénh nay.

Hinh 8.21
Pé thuc hién ta chi can kich hoat 1énh Flattened 12 dugc tdm hinh 8.22

Hinh 8.22
8.7. Lénh Closed corner @
Lénh nay cho phép kéo dai mot canh bang v6i mat ngoai clia tAm con lai trén
khéi vo hop.
Vi du muon dong khe hé cua hinh 8.23. Ta lam nhu sau kich hoat 1énh Closed
corner.

Hinh 8.23
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Khi dé giao dién Closed corner hién ra tai Faces to Extend kich chuot vao
viing ¢6 mau d6 bén dudi sau d6 chon mit can Extend va kich Ok dé két thic
hinh 8.24 du6i day s€ minh hoa.

v)(%)(2)

Faces to Extend -

8.8. V& thém tdm Hinh 8.24

khi da c6 hinh dang cu thé mu6n vé thém nhitng canh phu ta 1am nhu sau:
Buéc 1: MG & mat bén cua tdm kich chudt va mé mot Sketch trén dé vé mot
hinh chit nhat.
Buéc 2: Kich hoat 1énh Base flange/Tab
Cac budc trén duge minh hoa badi hinh 8.25 dudi day

5 &

Hinh 8.25

8.8. Lénh Mirror All
Lénh nay cho phép ldy doi xiing cac tdm trong khong gian. Dé kich hoat
lénh nay ta lam nhu sau vao insert \ Mirror \ Mirror All dugc minh hoa &
hinh 8.26. Khi d6 giao dién Iénh Mirror All kich chuot vao bé mat dinh 1ay
do6i xing qua.
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Vi du duéi day s€ minh hoa cho 1énh nay.

W Partad
T Annotations

-2 Lighting

|
Mirror Flane
ace 1> Cancel |

Help |

w-Ip Tabd
-0 Flat-Patternl

Hinh 8.23

Hinh 8.24

Nguyén Hong Thai
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Chuong 9
TAO KHUAN MAU

Chuong nay sé trinh bay cdch tao khudn mdu bao géom 16i, hom khudn.
9.1. Tao mau 16i
O M6 mot Sketch tao mot ban phac thao cé kich thude nhu & hinh 9.1

&0

L

Hinh 9.1
@ Sau d6 kich hoat 1énh Extruded Boss/Base, dat cac thudc tinh nhu & hinh

9.2

&

40

1010, &

40

Direction 1 -

Mid Plane 'l
«by [20.00mm =
5. 00deg :I

[~ Draft gubward

R20

Hinh 9.2
® Trén mat bén mé mot Sketch va v&€ mot duong tron, sau d6 Extruded
Boss/Base nhu hinh 9.3 dudi day.

R Boss-Extrude
v)(%)(2)
Ditection 1 -

[2] [ind -

) |5.DDmm :I

IS.DDdeg :I
I~ Draft outward

I Directionz M

I~ ThinFeatwe M

LI hﬂ’)

T T 7.0 97
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@ Trén mat tru vira kéo & hinh 9.3 mé mot Sketch vé mot duong tron sau do
Extruded Boss/Base nhu & hinh 9.4.

T Boss-Extrude

1010,

Direction 1 -

@ Fom =

I~ Draft gutward

Blind: 9.00mm|

Hinh 9.4

® Trd vé€ mit bén cta hinh 9.2 vé hinh chit nhat sau d6 Extruded Boss/Base

nhu & hinh 9.5.

W)@

Direction 1 -

[6.00deq :I

[~ Dratt outward

Hinh 9.5

® Kich hoat 1énh Mirror Feature trén cay thu muc Part & bén trdi man hinh
chon Boss-Extrude 2, Boss-Extrude 3, Boss-Extrude 6 dé 1am ciac doi

tuong lay do6i xing, sau d6 chon mat doi xung la mat Front hinh 9.6 duéi day

s€ minh hoa.

% Partl

_|T| Annotations
[-ke| Lighting
----- ’ # Front

-,

..... S Top

[]--a Baze-Extrude
[]—-E Bozs-Estrude2
|:|--IE| Bozs-Extruded
|:j|--liI Bogs-Extrudeb

Mirror Pattern Feature

Mirror Feature |

Mirrar plane;

Features to mirrar:

Bogs-Extrude?
Boss-Extruded
Bogs-Extrudeb

Nguyén Hong Thai
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@ Tao 6ng doét trén mat bén cua tru tron vé mot duong tron sau dé Extruded

Boss/Base nhu ¢ hinh 9.7. tuong tu nhu vay tao cic ong rét va dau ngét &

hinh 9.8. T Boss-Extrude
%)y
Directiond -
Blind i
e —
E—
[ Draft qutward

Hinh 9.7

Hinh 9.8

9.2.Tao hom khuan
Tao hom khuan la khai lap phuong c¢6 kich thuée nhu 6 hinh 9.10

8

7

(260)

Hinh 9.10
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9.3. Qua trinh tao hom khuan
Buédc 1: M& mot Assembly sau d6 mé clung liic cac chi tiét khuéan va 16i trén
day.
BuéGc 2: Hién thi cic ban v& trén man hinh chon Window\ Tile Horizontally
\hoic Tile Vertically dé céc ctra s6 hién theo chiéu ngang hay doc lic nay ca
ba cira s6 duoc hién ra nhu minh hoa hinh 9.11 duéi day.
5 Part43 =1ol,
[ Panaa j '
(7] Annotations

%] Lighting

-,

o Frant

HEES
I

< FETeTE] iy

% Partd2

[ Panaz ﬂ
T Annotations

3] Lighting

~,

o Frant

HEES
L,

EIEI=T6] i .
=10

= Assem2

8] Assemz =
[T Annatations

3] Lighting

o,

oo, Front

™ Top |

Hinh 9.11
Budc 4: Ding chuot gip cdc chi tiét vo hop va 16i sang ban v& Assembly hoic
gap cdc chi tié€t tir cdc Part trén cay thu muc quan ly ban v& Part ta c6
hinh9.12.

& Partd3 ot
[T Annctations

- 5%] Lighting

-

..... ~., Front

< FETSTE] g

% Part42

& Partd2 ﬂ
[T ] Annotations

o 50 [EREE

“a&

N 100
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Bué6e 5: Lam trong vo khuan kich chudt vao Part 43 (tén cua chi tiét vo
khudn) trén cay thu muc kich chu6t phai menu phu hién ra chon Component
Properties \ color\ Advanced hinh 9.13 s& minh hoa khi d6 menu Advanced
Properties hién ra trén dé kéo cdc thanh truot tir vi tri mac dinh vé trang thai
nhu hinh 9.14 (y nghia ciua cdc thanh truot sé duoc gidi thich ¢ cudi chuong)
khi d6 ta dugc hinh 9.15.

oo, omponent Properties 7| X
GoT &
Suppress ~ General propertie:

Hide components Component Mame: [Fartd3 Instarce I [T FullMame: [Patd3<1s

Set to Lighbweight Assembly Instance Color 2] EBrowss...

Float i Calar ‘ ;
Component Properties... |152 : :
(2= Cancel
Use Assembly |
Delete Green |1 92

LChange Colar. | Advanced | Color
Smarthd ates Blug |192 olox...

Femaove Color
tove Component |

Wiew kates ‘

|

Edit Part ‘
2 T TR
Open partd 3. sdprt |
Reload Referenced configuration
= . ™ Use component's “in-use’ of last saved configuration
Parent/Child... & 0 )
22 named configuration IDEfauII j

Farm Mew Sub-aszembly Here
I | Spesfyconfigurations to changs

Zoom to Selection

ak | LCancel | Help |

Hinh 9.13

Advanced Properties

1 .
J Ambient

T ' Appl
Diffuze &l
Specularity ﬂl
J Shininess Hinh 9 14

J Tranzparency

Hinh 9.15
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Budc 6: Gép khuan

+ Kich hoat 1énh Mate|% | d€ dat mat trén cta 6ng dot tring v6i mat trén

ctia khuan va dat mat right ctia khuan trung véi mat khuan cua 16i, mat Top
ctua khuan trung véi mat Top cua 16i. Hinh 9.16 s€ minh hoa 1énh trén. Trén
menu cua 1énh Mate kich hoat vao selections chon mat trén ctia 6ng dot va
mat trén ctia khuan dat khoang céch bang 0 kich Ok dé gép hai mat nay tring
vGi nhau tuong tu ciing ghép mat Right, Top cua 16i va Right , Top cua vo

hop trung véi nhau.

% —
(v)(%)(2)(w
Selectionz -

@ Face ¢1@EPard2-1>

Face <2@Part43-1>

[T Defer mate

b ate Alignment:

& Aligned

5 Anti-sligned [OR)

Hinh 9.16

Hinh 9.17

Hinh 9.17 mo 1a két qua thuc hién cac thao tac trén.
Budc 7: Tao long khuan tur 161
+ Kich chuot chon vo hop sau d6 kich hoat lénh Edit part | “# khi d6 trén

cay thu muc quan 1y ciing nhu chi tiét Part vo déu ¢6 mau hong.

102
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+ Kich chudt chon chi ti€t 16i trén cay quan ly thu muc (Feature Manager
Design tree) sau d6 chon lenh Cavity dé€ tao khoang rong theo 16i mau. Khi
hop thoai Cavity xudt hién trén d6 ta dé nguyén cidc mic dinh kich Ok dé
hoan thanh qu4 trinh tao khuan d€ tit qud trinh hiéu chinh, ta kich vao lénh
Edit Part dé tit ch€ do hiéu chinh. Hinh 9.18 hop thoai Cavity.

Cavity
— Design component——— — Tupe ok, I
Partde-1 imdzzem] About: I Companent Origing j Cancel |
—Scalng factorin®—————— Help |
¥ Uniform
[2-000000 -
Hinh 9.18

Sau khi két thic muén xem hinh réng bén trong ta dat ché do Hidden in
Gray dé xem cac ludi cit bén trong.

Budc 8: Tao mat phan khuan.

Kich chu6t chon mot mat trén cia khuan mé mot Sketch sau dé chon mot
canh gilta mat chon lam mat phan khuan sau khi chon thi kich hoat 1énh
Convert Entities nhu vay sé tao ra mot dudng thang dé c6 thé dung lénh
Extruded cut chia thanh hai phan khuan khac nhau.

Bugc 9: Dé chia thanh hai phin khuan khdc nhau ta phai sira phan dudng
thang sao cho dudng thing d6 vuot ra khoi phan khuan. Hinh 9.20 s& minh

hoa cac thao tac trén.

|»

.
v)(?
Relations
lﬁ Or Edge
FERJEdus of Partd3-1
€ ruly Defined
Optons e y
[~ For constuction

Hinh 8.20
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Sau khi cét ta ¢6 hai phan khuan du6i hinh 8.21 va khuan trén hinh 8.22

Hinh 8.21 Hinh 8.22

Hinh 8.23
Khi dé khuan trén & dang nét khuat

Chu y : Trong chuong nay ta cin chid y tGi 1énh sau:

1) Lénh Cavity: Lénh nay dung dé tao cdc chi ti€t rong tir cac khoi 3D chi y
chi tiét d€ tao réng 1a cdc hinh khoi bén trong.

2) D€ lam trong céc chi ti€t ta cAn quan tam t6i cdc hiéu chinh sau & hoi thoai
Advanced Properties

e Hinh 8.24 a, tat ca cac gi4 tri déu dat & gia tri mic dinh.

104
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e Hinh 8.24 b, Diffuse: Thanh trugt dat ¢ gitta cia thanh Diffuse (Mdc dinh
ddt o vi tri Maximum).

e Hinh 8.24 ¢, Ambient: Thanh truot & vi tri min ctia thanh Ambient ( Mdc
dinh ddt o vi tri Maximum).

e Hinh 8.24 d, Shininess: Thanh truot & vi tri Maximum cta thanh
Shininess ( Mdc dinh ddt o vi tri 1/3 Maximum).

e Hinh 8.24 e, Transparecy:Thanh trugt & vi tri gilta cia thanh
Transparecy ( Mdc dinh ddat o vi tri 1/3 Maximum).

e Hinh 8.24 f, Emission : Thanh truot & vi tri Maximum ( Mdc dinh o

Minimum)

a)
C)

Hinh 8.24 105
Nguyén Hong Théi



Chuong 10
BAN VE LAP

Trong chuong nay trinh bay cdc lénh trén thanh céng cu Asembly,
cdc thao tdc ldp rdp cdc bdn vé chi tiét va ddt cdc dang budc thanh mot
cum chi tiét hay thanh mot may cu thé ¢ dang 3D trén co Solidworksd dé
c6 thé mo phong cac mo hinh thiét ké. Chii y khi lam viéc véi ban vé ldp ta
Iuon ding cdc lénh Zoom in\Out, Zoom to Fit dé Zoom to cdc mdt, chi tiét
khi cdn thiét va cdc lénh Pan, Rotate View dé di chuyén ciing nhu xoay doi
tuong khi chon mdt ldp ghép. Ngoai ra con duoc hé tro bdi hai lénh Move

Component va Rotate Component trong thanh menu Assembly

10.1. 1énh Mate | %

Lénh nay sé cho phép ta tao cac rang budc han ché mot s6 bac tu do
tuong do6i gilta cac chi ti€t véi nhau tic ghép cac chi tiét theo mot rang
buoc cu thé theo co cdu va mdy cu thé. Lénh ndy cho phép tao cdc moi
ghép sau:

. Coinciden: Cho phép ghép hai mit phang tiép xiic véi nhau.

e Parallel |+~ : Cho phép ghép hai mat phing song song va cach

nhau mot khoang d.

e Perpendicular|L | :Cho phép ghép hai mit phing vuong géc véi

nhau.
e Concentic :Cho phép ghép hai mat tru, cdu dong tam .

e Tangent|# | :Cho phép ghép hai mit cong, mit tru véi tru, mat

cAu v6i mat phang, mat tru v mat con v6i mat phang tiép xiic véi
nhau.
Thao tac:

Dé thao tac v6i lénh nay kich chuot vao biéu tuong lénh | % céc vi

du duéi day s€ minh hoa cac moi ghép.
Chii y doi voi lénh Mate:
- Cdc dang buéc phiic tap vdn han ché nhiéu bdc tu do bdt budc ta phdi tao

nhiéu moi ghép dé han ché dii cdac dang buoc khi dé Dé khong phdi mo



Bai giang thiét ké ky thuat

Mate sau moi ldn tao mot quan hé dang budc ta kich hoat vio Keep
Visible ° . Sau khi ddt song mot moi quan hé thi giao dién lénh Mate van
hién ra cho phép ta chon cdc mdt can ghép tiép theo. Nhu vdy ta chi cdn
mot lan kich hoat lénh Mate cho cd qud trinh ldp ghép cdc moi quan hé
dang buoc.

- Ta ciing c6 thé sita lai cdc quan hé da ghép 161 bang cdch kich hoat vao
cdc Mate Group trén Feature Manager Design Tree, sau do kich chudt
phdi vao moi quan hé da tao cdn sita roi chon Edit Definition ciia sé Mate
cua quan hé do hién ra cho phép ta chinh lai chiing.

Vidu 1: ghép 2 khép cau (hai thanh phan khdp)

TruGe hét kich hoat 1énh Mate . S o

Buéce 1: @ @ (;J @

trén giao dién 1énh tai Selections kich gcn /
chudt chon mat trong cta thanh phan -

khép tht nhit va phan mat cAu ctia  roon

thanh phan khép thd hai. Hinh 10.1 =577

minh hoa. o e

Budc 2: [nes |

Chon Concentic va kich Ok dé hoan 1™

thanh m&i ghép. Ta ¢6 moi ghép khép :_—}ﬁnﬂ o1

cau hinh 10.2
Vi du 2: ghép hai thanh phan ctia khép truot.

Hinh 10.2
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10.2. Iénh Smartmate | %

Lénh nay cho phép tao cac moi dang budc cac quan hé mot cach tu

dong trong qua trinh chuyén cdc chi tiét tir ban vé Part sang ban vé
Assembly theo mot lua chon ¢é chi dinh ban dau dua trén cdu tric hinh
hoc cua chi ti€t (mot canh, dinh, mat) bang céch giit tha chuot. Tuy thuoc
vi tri cia chuot khi dua hai chi tiét lai gan nhau ma tu dong hinh thanh cac
dang budc giita hai chi ti€t dugc ghép véi nhau khi d6 con tré chuot bién
déi twong ting v6i moi ghép.

Mot s6 méi ghép hinh thanh tr dong khi dung lénh Smartmate | %
o Modi ghép tu dong tir hai canh véi nhau:

+ Con tré chuot mo ta kiéu ghép : %%

+ Kiéu ghép tring hop — Coincident (hai canh

trung nhau).

+ Thao tac: kich chuot vao canh cua chi tiét can

ghép trong ban vé Part sau d6 gitt chuot trai
chuyén chi tiét sang ban v& Assembly khi dua sang
ban vé& 1ap con chuot s& mo ta moi ghép duoc hinh
thanh gitta hai canh. Hinh ... minh hoa.

o Moi ghép tu dong tix hai bé mdt voi nhau:

+ Con trd chuot mo ta kiéu ghép: &

+ Kiéu ghép trung hop — Coincidentﬁ(hai mdt trung
nhau).

+ Thao tac: kich chuot vao mat can ghép cua chi

ti€t trong ban vé Part sau do gitt chuot trdi chuyén
chi ti€t sang ban vé Assembly khi dua sang ban v€
1ap con chudt s&€ mo td moi ghép duge hinh thanh
gifta hai mat. Hinh ... minh hoa.

o _ Hinh.... U8
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e Moéi ghép tu dong hai dinh véi nhau:
+ Con trd chudt mo ta ki€u ghép : %ﬁ.m

+ Kiéu ghép trung hop — Coincident (hai dinh tring nhau).

+ Thao tac: kich chudt vao dinh can ghép ctia
chi tiét trong ban v€ Part sau d6 giit chuot trai
chuyén chi tiét sang ban vé Assembly khi dua
sang ban v& 1ap con chudt s& mo ta moi ghép
duoc hinh thanh giira hai dinh cta hai chi tiét

L
i
¥

ghép tuong doi véi nhau. Hinh ... bén canh s¢ GGG

minh hoa.

e Moi ghép tu dong duoc hinh thanh tir hai
canh la duong tron hodc cung tron:

+ Con tr6 chuot mo ta kiéu ghép : %}%

+ Kiéu ghép dong tam — Concentric (hai

duong dong tam).

+ Thao t4c: kich chudt vao canh la cung tron

Hinh.

cua chi tiét trong ban vé Part sau d6 giit chuot

trai chuyén chi ti€t sang ban vé Assembly khi

dua sang ban vé lap con chuot s& mo td moi
ghép duoc hinh thanh tur hai canh tron. Hinh ...
bén s€ minh hoa.

e Moi ghép tu dong duoc hinh thanh (2 mdt
non, 1 mdt tru va Imdt non, 2 truc hodc 1
mdt nén va 1 truc): _

+ Con tr6 chuot mo ta kiéu ghép : %} g

+ Kiéu ghép dong tam — Concentric

+ Thao tac: kich chuot vao mot ( may noén, tru ,

truc) cua chi tiét trong ban vé Part sau do giit

Nguyén Hong Thai
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chuot trdi di chuyén chi tiét sang ban vé Assembly khi dua sang ban vé lap
con chudt s€ mo ta moi ghép dugc hinh thanh tir 2 mat nén hoac 1 mat tru
va Imat nén hoac 2 truc hodc 1 mat nén va 1 truc. Hinh ... bén s€ minh
hoa.

Chui y: Khi sit dung lénh Smartmate dé tao cac moi ghép tu dong thi cdc chi

tiét duoc ghép vai nhau phdi c¢é cdc diéu kién sau.:

e Mot diém ddc trung hinh hoc cua chi tiét phdi la Boss hodc Base va cdc
ddc trung khdc phdi la 16 hay tao frir lénh Cut.

e Ddc diém hinh hoc cua chi tiét phdi duoc tao tir lénh Extruded hodc
Revolved.

e Hai thanh phdn moi ghép phdi c¢é ciung kiéu ddc trung hinh hoc (nhu
non, tru)

o Cd hai chi tiét trong moi ghép phdi cé mdt phdng ké véi mdt non.

10.3.Di chuyén chi tiét trong ban vé lip

Lénh: Move Component |5}

Lénh nay cho phép ta di chuyén cdc chi tiét trong ban vé lap, hd trg
cho 1énh Mate khi tao cdc dang buoc (Lénh nay chi di chuyén cdc chi tiét
lai gan nhau dé tao diéu kién thudn loi khi chon cdc mdt ldp ghép).

Khi 1énh dugc kich hoat trong qua trinh thao tac con tro chudt cé
trang thai sau <.

Cdc théng kiéu di chuyén cho phép ciia lénh (hinh.... Minh hoa):

v Free Drag: Cho phép chon chi tiét va di chuyén |43
chi tiét theo mot huéng bat ky trong ban vé lap.
Lua chon nay dugc st dung thong dung nhat va
dac biét hitu dung trong qud trinh tao cdc doan =il T

phim hoat cinh bing lénh Animation khi da | (&) Sr=tia=
“I" IFree Drag j

hoan tat cdc moi ghép tong thé clia cum chi tiét

P < . A A1 .-i'-.lg Azzembly xvE
hay may. Nhung cidc dich chuyén tuong doi Rotatd Along Enty
gifta cdc chi tié€t con phu thudc vao cdc dang By Detasire
budc ap dat 1én cdc moi ghép. Hinh.. ...
110
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v Along Assembly XYZ: Cho phép chon va kéo chi tiét doc theo cic truc

toa do cua hé toa do ban vé& lap. Chd y khi d6 hé truc toa do ctia ban vé

14p s€ hién trén ctia s6 d6 hoa va c6 mau vang.

Along Entity: Cho phép chon mot thuc thé trén chi tiét can di chuyén

va di chuyén doc theo thuc thé d6. Thuc thé dugc chon phai 1a mit

phang hoic truc hay mot canh clia chi tiét (canh phdi la giao tuyén cia

hai mdt phang). Néu thuc thé dugc chon 1a doan thing hay mot truc thi

chi di chuyén mot bac tu do (dé la truot doc duong truc), néu thuc thé

duoc chon 12 mat phang thi di chuyén dé cé hai bac tu do (dé la truot

doc theo hai canh vuéng géc ciia mdt phang duoc chon)

By Delta XYZ: Lua chon nay s€ cho phép chi
ti€t dugc chon di chuyén dén diém mdéi cé toa
do (X+ AX, Y+AY, Z+A Z), (X,Y,Z) la toa do
diém ban dau cua chi tiét thuong duge mac dinh
(0,0,0) trong dao dién 1énh Move Component
mac du chi tiét dang & vi tri bat ky trong hé toa
do ban vé lap. hinh ...bén minh hoa cdc khoang
dich chuyén can nhap cho ting chuc toa do.

To XYZ Postion: Lua chon nay cho phép chi
ti€t duoc chon c6 thé di chuyén t6i vi tri méi
duoc nhap vao tr dao dién 1énh Move

Component. Chii y vi tri cli cia chi ti€t dugc

Smarthd atez

& |BvDetaiz =]
Ax [0.00mm ﬂ
Ay [0.00mm ﬂ
Az [0.00mm ﬂ
| Apply |
Hinh....

chon trudc khi di chuyén bao gid ciling s& hién lén khi ta kich hoat 1énh

Move Component va lua chon dich chuyén theo kiéu To XYZ

Postion.

10.4.Xoay chio tiét trong ban vé lip

Lénh: Rotate Component ﬁ

Lénh nay cho phép xoay céc chi tiét trong ban v& lap nham hd cho

dung 1énh Animation

viéc chon mat lap ghép cho 1énh Mate va tao cidc phim hoat canh khi sir

Khi thao tac véGi 1énh nay con tro chuot c¢é trang thai sa

Nguyén Hong Thai

111



Bai giang thiét ké ky thuat

Sau day la ba lva chon ma Iénh cho phép hinh..:

v Free Drag: Lua chon nay cho phép chon va xoay
chi ti€t theo mot phuong bat ky trong ban vé lap. @ @

v About Entity: Lua chon nay cho phép chi tiét

xoay quanh thuc thé dugc chon, thuc thé chon &

day 1a mot truc, canh (la giao cua hai mdt
phang).
v By Delta XYZ: Lua chon nay cho phép chi tiét

quay auanh céc truc X,Y,Z mot géc xac dinh.

Hinh....

10.5. Vi du don gian vé ban vé lip
Vidul a p giap cac chi ti€t th anh moé hinh Ro Bét ba bac tu do

Nguyén Hong Thai
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Buéce 1:

e M0 tit ca cac ban vé chi ti€t cia mo hinh Robot. Sau d6 md méi mot
ban vé lap Assembly.
e Vao menu Window\ Tile Holizontally hoic Tille Vertically dé dua tat

cé céc clra s6 ban vé chi ti€t va ban vé 1ip lén trén man hinh dé hoa hinh
...du6i1 day s€ minh hoa.

Bl orks 2001 - Asseml _ =] x|
File Edit Miew |nsett Tools ‘window Help

jlozaRE- eEY R |[vsaacact|[doasd
lepaoede i Evosees s al

%Assem‘l ﬂ‘
[f_-l Annotations
@ Lighting
o~ Front

Top *
-~ Right

- ctd - . AI
o [ETES] A 3

_ ctl

% ctl =

T Annotations

-k Lighting

----- ... Front

..... . Top ) ctd 2 ﬂ‘
..... *~. Right

..... 1, Origin /),

[]--a Base-Extrude

&1 Fillat1 =l v
Ll RN I of

il
start | | [ solidworks 2001 - As. Bz s

Hinh....
e Dung chot trdi gap lan luot céc chi tiét Ctl.sldprt, Ct2. Sldprt, Ct3.
Sldprt, Ct4. sldprt (bdng cdch gdp chudt vao cdc biéu tuong&,Part trong
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cdy thu muc qudn ly Part dua vao bdn vé ldp va thd chuét). Chid y c6
nhiéu céch dé dua cdc ban vé chi tiét vdo ban vé& 1dp néu co cau hoic
may ¢4 nhiéu chi tiét thi ta phai md mot s6 ban vé va gap tuong tu nhu
trén. Chi tiét gip vao ban vé 1ap dau tién mac dinh 1a chi tiét ¢d dinh céc
chi tiét ti€p theo 1a cac chi tiét c6 dang budc twong doi vai chi tiét nay
dua trén cdc dang buoc cua cac moi ghép. Tuy nhién trinh tu gap cac chi
ti€t khong nhat thiét phai gap mot cach trinh tu nhu trén ta c6 thé dit lai
chi tiét ¢c6 dinh van dé nay sé dugc trinh bay sau. Hinh ... dudi day

minh hoa.
B iE forks 2001 - [Assem] == x|
g File Edit “iew |nzert Tool: ‘*window Help _|ﬁ'|ﬁ|

|[D2HIRE - BHY R [vS(Q@AQACH(TTAE|

leegeoade sty olnees o
lﬁ Azzem] j
T Annotations
[]--:@ Lighting
..... .. Frant
----- . Top
..... .. Right
..... L. Origin
g [ otl<ty
- [ ety
- ) ctat>
- [-] ctd<1>
(I MateGraup
e L4 | _»lJ
['['| [Editing &ssembly il : B
i stan| | TS olidworks 2001 - [Bssem ]| B8 I An% 12088M

Hinh.....

Budc 2: Tao moi ghép dang budc giita Ct1 va Ct2

+ Tao dang budc dong tam giira tru cua Ctl va 16 cta Ct2, truGe hét kich
chuodt vao mat tru cua Ctl sau d6 kich hoat 1énh Mate va chon mat 16 cta
Ct2 tuy nhién dé chon dugc cdc mat lap ghép ta phai dung cdc 1énh Rotate
View, Pan, Zoom to Area dé xoay hay di chuyén géc nhin thuan tién cho

viéc chon mat. Hinh .... S&€ minh hoa. Tuy nhién v6i dang budc nay thi chi
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tiét Ct1 van con hai bac tu do 1a xoay quanh va truot doc theo truc tru cua
chi tiét Ct2 do d6 ta can han ché chuyén dong doc truc.

SN
OO0

Selections -

@ Fane <1@cH 1>

™ Defer mate
Mate Alignment:
 Afigned

© AnliAligned [On)
1% Closgst

|
Parallel

Perpendicular |
[ zangert
i) Concentic

Il

+ Tao dang buoc han ché chuyén d@k&fﬁbo truc : kich chudt vao mat tru
dudi cta chi ti€t Ctl dong thoi kich hoat 1énh Mate sau d6 kich chuot vao
bé miit tru thit 2 cuia chi tiét Ct2 dé dat dang budc tiép xic.

e e——
IO —

——
Selections - | —

@ Face (1@Ect-1:

Face <2(=ct]-1>

[T Defer mate
Mate Alighment:
 Aligned
 Antidligned [(On)
% Closest

=]
E LCoincident

Parallel

Eerpendicular e

Hinh....
Nhu vay gitta chi ti€t Ct2 va Ctl chi con mot chuyén dong quay twong doi

12 quay quanh truc thing ding.

Budc 3: Tao dang budc gitta chi tiét Ct3 va Ct2

Kich chuét vao mat trong cta chi tiét Ct2 dong thoi kich hoat 1énh Mate
sau d6 chon mit tru ngoai cua chi ti€t Ct2. Kich Ok dé dugc moi ghép
hinh... dudi day.

REE T
NOOCIO0,

Selections -

[ Defer mate
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Budc 3: Tao dang buoc gitra chi ti€t Ct4 va chi tiét Ct3.

Kich chuét vao bé mat tru cta chi tiét Ct4 dong thoi kich hoat 1énh Mate
sau d6 chon miit tru trong cuia Ct3 dat ki€u ghép dong tam.

Nhéan Ok dé hoan thanh qua trinh lap ghép ban vé chi tiét hinh... dudi day

minh hoa.
%)=
Selections -
[ Defer mate
td ate Aligrmet:
e Aligred —
 Antpéligned (On) 78] Assem
% Clozest ﬁ:l Annatations
[ ] < 55 Lighing
----- . Front
V. e
Paallel L A s e
Perpendicular = e — % & Fight
Wlrnee | || R 1. Origin
Concentric - Eﬂ---% [ etl<1

Eﬂ---% [ ct2e1s
Hinh. . [ G [ et3s

Qua vi du trén va phan trinh bdy chi tiét vé =% ekt
) T Annotations

mot s6 1énh & trén doc gid da c6 thé lap | . Front
L3 2~ LIS 2 ~ 1< A IR - TDI:'
gidp céc chi ti€t trong ban v€ lap, dé di tim | ™. Right

hiéu sau va lam mot cach thanh thao va
. []"El B ase-Eutrude

nhanh chéng chiing ta can tim hiéu mot s6 2 A5} Boss Extrudet
E@m] t atelGroupT
----- %, Concentric [ctl<1».502¢12)

----- %, Coincident2 (ot <1>.0t2<12)

NgU.Yén Hél’lg Thaa 1 - %, Concentich [ct2<1 > ct3<73)
----- %, Concentrich [ct3< 1> ctd412)

Hinh...

al
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chiic niang chinh stra, thay d6i thuoc tinh ciing nhu tim hi€u thuoc cay thu
muc quan 1y ctia ban vé 1ap.
10.6.Cay thu muc quan ly ban vé lap
Qua vi du & trén ta hdy tim hiéu vé cay thu muc dé biét y nghia va mot
so thao tac trén do.
> Trén clng 1a tén va bi€u tuong ctia ban vé lap hinh....minh hoa.
» Céc thuoc tinh ctia ban vé 1ap ( mat Font, Top, Right, goc toa do)
> Bi€u tuong va tén cua cdc chi ti€t, chd y trudc tén cac chi tiét c6 cac ky
hi¢u sau va chiing mang y nghia:
(f) chi ti€t nay 1a chi tiét c6 dinh khong thé duy chuyén duoc néu muon di
chuyén, kich chuot phai vao chi ti€t d6 mot menu hién ra chon Float.
Nguoc lai muon chi tiét nao la cé dinh kich chuot phai vao chi tiét dé khi
menu phu hién ra chon Fix dé c6 dinh chi tiét do. o
Nhu vay ¢6 nghia khi gap cdc chi tiét vao ban v& = Suppress

Hide components

lap ta c6 thé gap bat ky sau d6 méi dat chi tiét 20 g4 lighmeigh

la ¢6 dinh hinh... minh hoa. Eloat

. - N N . o Component Properties...
(-) Chua dinh nghia day du dang budc cho chi tiét. Fix
(+) Thua dang budc. Hinh

S Chi tiét c6 mot s thuoc tinh hinh hoc khong

hop 1y cin phai xem lai ban vé Part.

» Muon xem cac chi ti€t dugc thuc hién boi 1énh nao kich chu6t trai vao
chi tiét d6 cay thu muc quan 1y s€ cho ta biét cac 1énh da thao tdc dé tao
chi tiét trong ban vé Part.

> Biéu tuogng chi ti€t bi md so véi cdc biéu tugng chi tiét khdc c6 nghia chi
ti€t d6 dang & ché do Hide components tiic bi dit & ché do 4n.

> Biéu tuong Mate Group mo ta nhém cac moi = i MateGioup

Sy [+] Concentric2 [ct1<13 ct2413)

ghép, cdc moi ghép gitta cdc chi ti€t dugc mO Gy [+] Coineident2 (st1<15,ct2¢15]

ta kiéu ghép va tén cua hai chi ti€t thanh phan.
. Y B ) oo . ----- %, Concentrich [ct3<1: .ctd<1:)
Néu trén biéu tuong mor ghép cé hinh tron %y [+] Concentric7 [ct2¢13,ct3¢13)
mau do c6 nghia trong cdc mai ghép c6 it nhat Hinh...

mot dang budc thira hoac trung ta can phai xem lai cdc moi ghép thi méi
c6 thé mo phong co ciu bing céc 1énh ctia Dynamic Designer.

DPé hi€u sau hon vé tidc dung ctia cAy thu muc quan 1y ban vé 14p va céc

e/
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-|T] Annotations
i | Lighting

A
o Planel

£ 0 0.8 ¢ o
Chi ti€t c6 dinh

o, Plane2

s Plane3

4, DOrigin

- [ collarc1>
]‘% [f] collar_shaft<1:
- SE [F] armn_maunt< 13
0N [ ame 1

0N [ cardian< 1
7N [ Link1<1>
]‘% [f] eramk_housings 1
- [ crank< 1
}.% [-] Link2<1 >

~1énh hiéu chinh trén menu phuta phan tich vi du ¢ hinh....trén day. Dé

2999999

cho co célu hoat dong dugc ta can phai dat 3 chi ti€t cd dinh. Qua vi du trén

s OO e OO e OO s OO e (OO e (O s O s OO e

ta thay 1énh Fix 12 can thiét cho qud trinh 1ap ghép co cau.

10.7. Chinh stra chi tiét trong ban vé lip

Lénh: Edit Part[®]

Lénh nay cho phép chinh stra cdc thong s6 hinh hoc cua chi tiét khi da lap
ghép trong ban vé lap dé chinh sira ta can thuc hién nhitng thao tdc sau:
Budc 1: Trén cay thu muc quéan 1y cta ban vé lap kich chuot phai vao biét
tuong cua chi tiét can sta. Sau d6 kich hoat 1énh Edit Part trén menu
Assembly, khi d6 toan bo cay thu muc quan 1y chi ti€t d6 c6 mau hong va
ta c6 thé tién hanh sira chi tiét nhu trong ban vé Part. Dé stra thong so hinh
hoc nao thi kich dip chudt vao biéu tugng d6 vi du: nhu kich dip vao biéu
tuong Extruded cua chi ti€t Ct2 thi s€ cho phép ta stta khoang cach
Extruded tuy nhién sau khi kich chuot ta phai kich vao 6 kich thuéc mau
xanh hién 1én tai ding phan ta dang cén sira trén ctia s6 d6 hoa. D€ sira ta
chi viéc nhap kich thuéc 6 Modify dé sira hinh ... bén s& minh hoa.

1138
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x|
ER—

sl alysl ____J

Chii y:

& Sau khi da hoan tdt cdc thong so

N A 2, 7. . ? ESRL % (1] ching
hinh hoc can sua phai ghi ban 20 Do %3.;.;;3
~ A~ A N ~, BSE ot
V€ lai bang lénh Save thi cdc két % Qo e components
. . : Set to Lightweight

.m]m] bty Float

LComponent Properties. .

qua sua moi duoc chdp nhdn

Delete

dong thoi cdc théng sé hinh hoc

Smarttates
tove Component
Wiew Mates

thudt tuong ting cua chi tiét do
Open ct1.sldprt

ciing thay doi theo, dé két thiic qud trinh Beload

Parent/Child...

trén bdan vé chi tiét, ban vé ky

sua ta nhdn vao lénh Edit Part mot lan

Farrm New Sub-assembly Here

Zoom ko Selection

nia. R
Hinh....

& Pé md lénh Edit Part ta ciing cé thé
kich chuét phdi vao biéu tuong chi tiét sia sau dé chon Edit Part trén

menu phu hinh ...bén minh hoa.

10080 M& bén Vé Chi tiét tl:[ bén Vé lép %WGD To. i
4 9 2 ~ Z N 9 ~ . e P ; Cti guppress
Dé mad ban vé lap tir ban vé chi ti€t trudc # % 0% e componens
% [ et Set to Lightweight

hét ta kich chuot phéi vao bi€u tugngs & cla chi Elost

Lomponent Properties...

ti€t cAn md trong cay thu muc quéan 1y ban vé lap Delete

sau d6 chon Open [tén phai].sldprt e ot
. Wiew Mates

Chi y: Edit Part

& [Tén phai] : & ddy la tén bdn vé chi tiét ma ta i

cdn md. Hinh...
& Lénh nay cho phép md bdn vé chi tiét ra dé sva ciing nhu dé chuyén

chiing sang bdn vé ky thudt.
10.9.Thay déi, chinh sira cac dang buéc ctia méi ghép

Hinh .... dudi day s€ minh hoa cac Iua chon chinh stra, xoa.v.v. d6i véi

moi ghép. Sau day la cac lya chon:

v Dé thay doi hay chinh stra cdc dang buoc ciia moi B MateGroupt |
ghép trudc hét kich chudt phai vao moi ghép giita """ = Dl
..... % C Delste
N N . SR C Parent/Child...
Nguyén Hong Thai Properties. .

Zoorm ta Selection

Hinh....
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hai chi ti€t cia dang budc dé khi menu phu hién 1én chon Edit
Definition khi d6 menu 1énh Mate duoc kich hoat cho phép ta dat lai
cac dang budc cua moi ghép.

v D€ x04 mai ghép ta chon Delete

v Dé Zoom (phéng to) méi ghép chon Zoom to selection.

10.9.LAay copy ddi xitng trong ban vé lip bing lénh Mirror Component
Lénh nay cho phép ta copy doi xing cac chi tiét va dang budc gitra ching
qua mot mat phang dong thoi tao ra cdc ban sao clia ban vé chi tiét do.

e Dé kich hoat lénh nay ta vao menu insert \ Mirror Components..

e Thao tic: Dé thao tdc v6i 1énh nay tru6c hét ta phai tao mot mat phang

dé 14y doi xiing qua mat phang nay.

Dé doc gia c6 thé tim hi€u Iénh nay qua vi du lip cum chi tiét hinh... dudi
day. Dé thuan tién cho qua trinh tu thuc hanh cua doc gia céc chi tiét duoc
ldy thu muc C:\ Program Files\ SolidWorks \Samples\ What’s
new\Vise day 1a vi du c6 sin khi cai SolidWorks.

Hinh.....

Dé minh hoa cho Iénh Mirror Component ta bat dau tr vi tri 1ap nhu &
hinh... duéi day.
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Trudce tién kich chuot chon mat 1ay doi xing & day chon mat center sau do
kich hoat 1énh Mirror Component khi giao dién ctia 1énh hién 1én hinh..
du6i day minh hoa, kich chudt vao chi ti€t can 1ay d6i xtng. Tén cua chi
ti€t hién trén Components cua giao dién 1énh Mirror Component, danh

B forks 2001 - [vise] ETES
3 Flo Edit View lnset Iook wWindow Help =& x|
[ iror Comporents RN IS N
[ oo wr s [

j 3
Companents: s

%] 5]

?D

2

&

o

=

X

&)

BA = This component has & lefthand” and "right-hand” version il

[0 = The same part is used on both sides of the assembly -

¥ Becreate mates o new components. o

Fress Help for mare information an these options =

g

| | &
cpec | Wests | Cancel | Help EEE

EETET L« .

support2< 1>

il

[———— |

-

Hinh....

dau vao 6 phia trudc tén chi ti€t va kich vao Next sau d6 chon Finish ta c6

hinh ... duéi day.
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10.10.Chén thém chi tiét vao ban vé lip

Dé cheén thém chi ti€t vao ban vé 1dp khi cin thiét ta ¢4 cdc trudng hop sau:
e Doi véi cac chi tiét khac nhau c6 hai cach sau:

+ Trén menu insert \ Component\ From file.. tir d6 c¢6 thé chon dudng din
tGi ban vé Part cua chi ti€t cAn dua vao ban veé 1ap.

+ MO0 ban vé chi ti€t dong thoi v6i ban vé lap céc thao tac ti€p theo tuong tu
cac thao tac & muc 10.5 cia chuong nay.

e Doi véi cac chi tiét giong nhau ta ¢6 cac cach sau:

+ Nhép chuot trdi vao biéu tugng chi ti€t can copy + phim Ctrl sau dé di
chuot ngay sudng phia duéi biéu tugng do.

0+ Nhap chuot trai vao tuong chi tiét can copy trén man hinh d6 hoa cta
ban vé& lap + phim Ctrl sau d6 di chuot sang vi tri méi ctia viing d6 hoa.
10.11.Xuat ban vé lap thanh cac ban vé chi tiét

Trén ban vé lap hoan chinh ciia mot co cau hay mot mdy hoan chinh ta
c6 thé suat thanh cdc chi ti€t thanh phan. D€ 1am diéu d6 ta ti€n hanh nhu
sau:
- Trén ban vé 1ap vao menu Insert \ Exploded View khi d6 hop thoai hién
ra ta chon New co6 biéu tugng £ tréen hop hoi thoai hién ra nhu hinh...du6i

day Aszssembly Exploder 7 =]
E=pliiew] >> Creating Hew Step...
Auto Explode | Ok
E xplode steps: I j Cancel |
|Step editing tools: dl ‘_l _’I n I xl zl
— Step parameters
Direction to explode along: Distance:
- [20.00mm =

==
I™ Reverse direction

Components to explode:

% Entite sub-assembly
) EomparertEart el

™ Explode related components together

Hinh
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Trong khung Direction to explode along ta chon phuong dé doi tugng suét
ra, con khung Components to explode cho phép chon chi tiét dugc xuat ra
so VOi chi tiét trén hop thoai con Distance xac dinh khoang cach xuat chi
ti€t ra. Néu ta chon vao Reverse direction cho phép déi chiéu xuit ra cua
cta chi tiét. Sau d6 chon Apply os chi ti€t s€ dugc sudt ra va tén cta lan
xudt dau tién s€ dugc dat tén 1a Explode Stepl. Sau d6 ta lai ti€p tuc chon
New 7] va chon cdc doi tugng xudt ra theo y mudn va mdi lan nhu vay thi
trén hop thoai Explode step lai dat tén lan lugt 1a Explode step2, Explode
step3...,ta ¢ thé kich vao cdc bidu tuong [ 1 dé sira lai cdc Step da tao,
undo hoac delete[ % cdc méi quan hé vira tao dé két thic ta chon OK.

10.12.Vi du mau

Lap ghép bom hinh... dudi day. Dé thuan tién cho doc gia khi thuc
hanh theo cdc hudng & day tac gia 1ay vi du ban vé 1ap ghép vdi céc chi tiét
c6 san khi trong muc C:\Program Files \SolidWorks \Samples \ Tutorial

\ animator cic vi du nay c6 san khi cai SolidWorks.

Collar. sldprt

Nguyén
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Sau day la cac budc thuc hanh:

Budce 1: Dat cac dang budc gilta chi ti€t center.sldprt v4i hai chi tiét

Claw.sldprt va chi tiét Pin.sldprt.

= MO0 cac ban vé chi tiét center.sldprt, Claw.sldprt, Pin. Sldprt, sau d6 mo
ban vé& lap Assambly méi chon ch€ do0 Window\ Tile Holizontally
hoic Tille Vertically dé dua tit ca cac cira s6 ban vé chi tiét va ban vé

1ap Ién trén man hinh d6 hoa hinh ...dudi day s&€ minh hoa.

BELZd orks 2001 - Asseml =] x]
File Edit *iew Insett Tools Animator Window Help

jlozaRE- eEY R |[vsaacactdoad
lepaosde | +|rgvelsces o a|

[ o] e [ e |l
= =
] '—ﬁ '_—ﬁ ™~
oy % Azgem] = Si% claw-»7 - = a5
@ Annotations T Annotations _*D
i ] Lighting i el Lighting
@ L2 w Fomt 1y Y ., Planel £
e Top G || .. Plans2 )
..... ™. Plang3
Y \ y
- & Oign 0 L, Origin
1]
@ - Baze-Extrude LI
L] - |
Q 8 (B L e 14 > 5
" T pi % center E
D ﬁé % pin - ﬂ‘ % cemnter-» 7 - ﬂ‘ f}l
r Annotations Annotations o
48 || 4 52 Liohing Co .
a8e " Planel
aag ﬁ
" Flane2
1 [ [ e
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Dung chuot trdi gip vao bi€u tuong cic ban vé chi ti€t ¥ sang ban vé
Assembly. Trén ban vé Assembly chon ché do Isomentric @ dé dat chi
ti€ét & ché d6 3 D. Sau d6 dung cac 1énh Pan + Rotate View %
, Move Component = , Rotate Component > dé dua cdc chi tiét va cac
moi ghép lai gin nhau trg gitp cho 1énh Mate.

= Kich hoat l¢énh Mate:

+ Dat dang buoc hai mat tiép xuc hinh.. minh hoa.

2 2
(v)(%) (2@
'y
'S elections
[© Defer mate @ Face ¢1@canter-1>
Mate Aligrament el
1 Aligned |
3
™ Antiligned (On)
¥ Closest [~ Defer mate
M ate Alignment:
Pl € antjligned (On)
Perpendicular & Closgst
=
)| Concentic E Lnincidant

Hinh....
+ Dit dang buoc hai 16 déng tAm hinh...minh hoa.

+ Dat dang buoc truc cta chi ti€t Pin. Sldprt dong tam véi 16 cua chi tiét
Claw.sldprt, sau dé dat dang buoc ti€p xic gita mat sau cua chi tiét Pin

v6i va mat phang trong clia chi tiét Claw

Selections - @ @ @ @
@ Face ¢<1(@pin-1>
Fac y-1 Selections -
@_ Face <1&claw-1>
Fa 1>
[ Diefer mate
Mate Alignment:
' Aligned ™ Dafer mate
. Mate Alignment;
€ Antidligned [On] )
€ Aligned
€% Clozest -
€ Anli-sligned (On)
Perpendicular m LCoincident
Tangent Parallzl T
C:I Concentric Perpendicular
- e ||
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Budc 2: Thém chi ti€t con-rom.sldprt vao ban vé lap vao menu Insert\

component\ From File... [lInset Iock Window Help
Compatient MNew Part ..

hinh ....bén minh hoa. Khi Mate..

giao dlén insert Agsembly Featurs R Bgzembl e [Selected] Companents,..
Hinh....

Mew dzzembly ..

componenet hién ra chon
File con-ron.sldprt,
Collar.sldprt sau d6 con chuot c6 biéu tugng [+% kich chuot vao viing do
hoa dé dat vi tri insert doi twong. Con doi vé6i chi tiét Pin. Sldprt dé théem
cac chi ti€t nay ta chi can nhan phim Ctrl + chu6t trai nhac chi tiét ra vi tri
khac SolidWorks sé tu dong copy. Hinh... du6i day minh hoa.

Budc 3:

Tao cac moi ghép dang budc giita cac chi tiét con-ron.sldprt, Claw. Sldprt,
Pin. Sldprt, Collar.sldprt.

Hinh
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v Dit dang buoc giita chi tiét Collar.sldprt va Center. Sldprt 12 hai hinh
tru dong tam, kich chuot vao bé mat tru cua chi tiét Center. Sldprt sau
dé6 kich hoat 1énh Mate va chon mat tru trong cua chi ti€t Collar.sldprt

hinhg ....... minh hoa.
I - B

[T Defermate

I ate Alignment:

= Aligned

© Anli-Aligned [On)
*F Clozest

=
Parallel

Perpendicular 1
Tangent

Concentric
-
4 I I 3

Hinh....
v" Tao mai ghép giira chi tiét Collar.sldprt va con-ron.sldprt bao gém:

+ Hai mat 16 cua hai chi tiét dong tam.
+ Hai mat bén cua hai chi tiét ti€p xdc véi nhau.
Nhu vay bac tu do twong doi gitta hai chi ti€t nay la mot. Hinh .... duéi day

s€ minh hoa.

Hinh....
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v Tao m6i ghép gitta chi tiét Pin.sldprt va con-ron.sldprt bao gom:
+ Moi ghép dong truc gitta chi tiét Pin.sldprt va con-ron.sldprt
+ Moi ghép ti€p xuc giita mat bén cuta chi ti€t con-ron.sldprt va mat trong

cta chi tiét Pin.sldprt.

Hinh.....
v" Ghép méi ghép dong tam giita chi ti€t Claw. Sldprt va chi tiét con-
ron.sldprt hinh ... du6i day s€ minh hoa.
v Tao moi ghép gitta chi tiét Pin.sldprt va Clsaw.sldprt bao gom:
+ Mo6i ghép dong tam gitra hai chi tiét
+ Moi ghép ti€p xic gilta mat bén ngoai cua chi tiét Clsaw.sldprt va mat

trong cua chi ti€t Pin.sldprt hinh ....minh hoa.

Hinh...
Nhu vay sau 3 budc ta c6 hinh... duéi day

128
Nguyén Hong Thai



Bai giang thiét ké ky thuat

Budc 4: Tao cac moi ghép cua hai chan con lai :

Copy céc chi tiét Clsaw.sldprt, con-ron.sldprt thanh hai ch tié€t bang
cach nhan phim Ctrl+ kich chuot trdi vao chi tiét gdp sang vi tri méi dé
copy thanh 2 chi tiét, tuong tu copy chi tié€t Pin.sldprt thanh 4 chi ti€t. Hinh
..duéi day s€ minh hoa.

Vi cac thao tac ghép tuong tu trén ta hoan thanh co cau nhu hinh...
dudi day.
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Hinh....

Trén day 1a vi du mau vé cac thao tac 1ap gidp dé thanh thao cdc ban

doc gia co thé luyén tap cdc thao tac v6i cac bai tap tu luyén sau:

Bai 1: Luyén tap céc thao tdc lap gidp va cach dat c6 dinh co cdu & hinh
...dudi day.
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