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Figure 3-32 Model created using the Revolve
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Figure 3-33 Model created using the Revolve Figure 3-34 Model created using the Revolve
> Thin option > Thin option
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Figure 7-6 Add Inn Fes option Figure 7-7 Shaded image




BTHCDO2 3

Figure 7-24 Farallel sections

Figure 7-25 Pavallel blend with straight edges  Figure 7-26 Parallel blend with smooth edges
2. PHin ty v& & nha cac Tool: EXTRUDE, REVOLVE, SWEEP, BLEND.

TRUONG CAODPANG CONG NGH: .
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ok GVPT Ngudn The Tranh
Bai TH 02
SU DUNG LENH: HELICAL SWEEP BE THIET KE LO XO, BULONG-PAI OC
A- HELICAL SWEEP TRONG THI ET KE LO XO:

. Gigi thiéu chung: Helical Sweep laéhh chuyén dunge thiét ké cacduong xaan thi ci nhu
loxo, duong xaan vit, duong xan oc...
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Khei dong Enh: Insert/Helical Sweep/

2

Hinh 1.1 Loxo vii
dwérng sinh thing

& LO_XO0 (Active) - Pro/ENGINEER Wildfire 4.0

Eile Edit  Yiew

[ Lo_X0.PRT
£7 RIGHT
£7 TOP
£7 FRONT
Al PRT_CSY
2 Insert Hen

WGEENS Analysis Info  Applications  Tools  Window Help

&7 Extrude...
<% Revolve..,

Sween
Blend
5,"J Swept Blend, ..

ﬂ Boundary Elend...

43 variable Section Sweep...

Madel Datum
Annotations

Cosmetic

] Style...
Restyle...
Eacet Feature...

I warn...

Independent Geometry...

User-Defined Feature, .,

Shared Data
Advanced

i

Prokrusion...

Thin Protrusion. ..

surface...

Hinh 1.2 Loxo vdi Hinh 1.3 Loxo véi
dudmg sinh nghiéng

duwdmg sinh spline

Ta co cacda chon:

« Protrusion: Fo khdi xodn vit

« Thin Protrusion: Fo khji xoin vit c6 vo
mong.

 Cut:Git bo vat liéu theo kldi xoan vit.

« Thin cut: Gt bo vat liéu theo kidi xoin vit
c6 vO nong.

« Surface: o mit xoin vit.

« Surface Trim: Gt vat liéu by mot mat
X0an vit.

 Thin Surface Trim: & miat bai khdi xoan
vit c6 Wb mong.

Cha y: Hai kra chon Surface Trim va Thin Surface Trime elvoc sr dung khi lin da cé nait hay
khoi xadin vit.
Il. St dung lénh vé loxo cédwong sinh ladwong line:
Pau tién n khoi dong knh king cach thc hién cac lxdc nhr trén. (Bin chon Protrusion
dé v& mot khoi xoan vit).
Sau khi cn Protrusion man hinh &tihién:
1.Menu Attributes
2.Gra  PROTRUSION: Helical Sweep



BTHCDO2 5

: * Attributes: Thiét 1ap cac thong&ban
dhu cho ddi tuong thet ké (Thé hign

i dudi dang Menu Manager)
Bt B i » Swp Profile:Thiet 1ap duong sinh va
i B tam xoay 6aduong xain vit.
* Pitch: Buoc xoan aia duong xaan vit.
. « Section: Bién cing cit cia duong
Rets (o] Xx0an vit

Hinh 1.4: Cua s6 Protrusion

Y nglfa aia cac kra chpn Protrulig$ @ aza_ cac tf’a Ch-”r} Menu Manager:
« Constant:¥ duong xan vit voi budc

Menu Manager (pitch) khéngdoi.

« Variable: \& duong xan vit Wi budc

(pitch) thaydoi.

« Thru Axis: Bién dng aia dudng xain

vit xoay quanh @t duong tam

Thru Axis (centerline).

Yariable

Mo To Traj * Norm To Traj: Bién dng aia duong
Right Handed xoan vit luén vuéng goécdi mot duong
Left Handed dan.

« Right Handed:Puong xain vit xaan phai.

Done ; , .
 Left Handed:Puong xain vit xaan tréi.

Gt

Hinh 1.5 Menu Manager

Ban cton Done trén Menu Managéé tiép

tuc lénh: Man hinh xét hién théng béo

(Select or create a SKETCHING

PLANE) va Menu Setup Planéi day an  \ / / .
phai chon mbt mat phing dé vé biénduong \; / i
sinh va center line. & c6 tle chon Mot A

mit phing naodo trong 3 mp it dinh cia ;f \ \

chuong trinh héc kan tao mot mp moi  / h
bang clon lya Make Datum (Xem ba
Make Datum).Bén day minh cbn mp

Front [a mp €. Sau khi chn mp chrong

trinh xuat hién thdng bao Select directio | Boi hudng do vat lidu
of viewing the sketching plane:aB co ti¢
xac dinh ki huong d6 vat liéu bang céch
chon Flip trén Menu hay click vao intén
trén man hinh chinh.

Menu Manager
w SETLP SKPLN

E W SETUP S PLH

w SKET VIEW

Chon
Okey
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Ban thiét 1ap huéng nhin tooc khi vao mdi taong Sketch:

-Ban co tié chon mbt mp dé thiét lap heong nhin.

-Chon Default: Theo rit dinh aia chrong trinh.

-Téi chon Default ¢é cheong trinh tr xac p heéng nhin. Ok va ta vao
moi truong & phat (Sketch)

Ban tién hanh & duong center line lam @ic xoay va mt duong sinh i kich thugc nhr hinh:

A~

truoc dwoc thé hién trén aa 9
Protrusion.

Ghi chu:
B PROTRUSION: Helical Sweep 2 ~ R . N R
— nfo  Pé V¢ duong centerline vaduong
Swpte  Dawna line ban c6 tke chon trén thanh cénguc
hagc click-chwt phai vao mang hinh
va cf/pn Ierlh Ilnge haic cente,rllne.
* C&c théng & ban clon lac o buoc

Trong moi trong Sketcher éu ban muwon thaydoi mot s thuoc tinh @ia déi tuong thi di nh
mau 4c, kieu duong... Cac bn chon vaodoi tugng va click-chdt phai chon Properties.
Nhu vay la kan d& cé duoc duong sinh va centerline choéa xay drng duong xain vit

roi.Tiép tuc ban chon biéu twong i dé tiép tuc lenh. Sau khi cbin chrong trinh hén thong
bao Enter pitch value:d nhip buéc xaan vit (O day t6i ntip 20). OK va chong trinh xit
hién mang hinh @i dé ta \& section.

Ban tién hanh & mdt section i kich

Eorent o thudc nhr hinh bén.

SupPic Sl e Cuiack FRONT of o 490 Chu y: Sectionua kgn c6 thé 1a mpt da
et gidc hic ky nhung phii kin. Ban c6 thé
¢ vé section tring & diém giao @a 2
(e ] centerline hdc W bdc kv ché nao sau
=3 do xac lip cac kich thoc lién quan.

OK bay gb ban tiép tuc chon biéu tuong
Ok @& hoan thanhéhh . Két qua cia
ban nhan duoc:
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ll. T 2010 x0 con bi bwéc xain khong doi: ,
bé thuc hién IEnh nay cac 4n aing clon nHing hréc trong tr nhe trén nhrng den hude Ve
duong sinh thi cacdn V& mot duong line nghiéng sodi truc OY mbt goc naado.

® YWhen constraint is displaved: Right click to disable it, Press Shift + right dick to lock i, Use Tab key to toggle active constraint,
& The highlighted 1 constraint(s) and 4 dimension(s) conflict, Select one to delete or convert,

[BIRegeneration abarted by user,

® Could not add selected dimension,

& Enler pitch valug 2[1

Ngoai viéc thayddi bién cing kan ding c6 tié thaydoi:
 Pitch: Clon vao tra chon pitch.

» Section: Chn lya clon section.

« Thayddi cac théng & bandau bing cach chn vao
Attributes.

Ghi cht:Dé xem ki reference ¢a mp \& phét lan clhon vao
lua clon Swp Profile va ofn nat Refs. Xat hién mst menu
show refs @i c4c lra cton.

Next: Clon mp tép theo.

Previous: Chn mp sau.

Info: Cac thdng tin

* Done:
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IV. Tao loxo tru véi bwéc xain thay doi:

Pé thuc hién Iénh naydau tién tan ding lam nling hréc nhr tréndén Menu Attributes
ban cton Variable thay cho Constant caealclon con hi ban git mat dinh.Tiép tuc
chrong trinh & hoi ban chon mp \& phat ( lan co tké chon bic ky mp nao minh min lam

mp & phat:

o PITCH_GRAFH - ProffNGINEER

Ela Edt e Shabch Anahus Infe Took Windoe Heip

A8 s

tuong tr cac lxéc trén). Sau khi vao mbiusng Sketch bn thrc hién vé nhr hinh:

Ban tao 2 diém point \6i kich thréc xac dinh nhr
hinh. Khidé duong sinhduoc chia lam 3 pim:

-Phan 1 c6 chéu dai 40

-Phan 2 c6 chéu dai 100

-Phan 3 ¢c6 chéu dai 60
Vay khi loxo duoc tao € di theo 3pitch khac nhau
tuong tng Wi 3 doan d6. Ban co tié tao nhiéu point
hon réu mun loxo n nhiu pitch.

Luu y: Néu ban khéng thich & Point thi lain ¢c6
thé vé 3 dogn thing \6i kich theoc nhe trén i lién
nhau @ng duoc.

Ok, Ban cton biéu tuong két thac Bnh, mang hinh
Xuat hién thdng béao nédm nhap pitch cho loxo. Bn
chi duoc nhip 2 pitch. Sauté xuat hién thém @a $
mai:

—T— Mac dinh ch_mng ,tr‘lnh plﬁ cho
ban nhap 2pitch ku muwn nhap
thém pitch bn clhon lya clon
Add Point va cbn thémdiém.
Nguoc lai ban ding c6 tté b bst
Point king cach cbn Remove
Point hdic ban co6 tié nhap lai
w DEFIME GRAPH pitch khi clon lra clon Change
Add Paink Value. Hoan thanham chon
Remove Paint Done/Done
Change Value
Done,/Return
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B- HELICAL SWEEP TRONG THI ET KE BULONG PAI OC:

B BULONG_1 (Active) - Pro/ENGINEER Wildfire 4.0
File Edit Yiew BGE=G8 Analysis Info  Applications Tools  Window  Help

A Hole... En = oo =
@ shel... [ gt -

((show~ (s T Draft...

"; Round. ..

[ BULONG_1.F F nuto Round...
Chamfer

& Extrude...
4% Revalve. ..

SwWeEEp

Blend
5'?' Swept Blend. ..

Helical : Protrusion. ..
877 Extrude 3 =2 Boundary Blend. .. Thin Pratrusion. .,

& Inzert Her <\§| ‘atiable Section Sweep, ..

Model Datum ;:'r'; [inseres a helcatsweep au]

Annatations

surface Trim..,,

Cosmetic Thin Surface Trim. ..

m

Trinh tr thuc hién:
- Dung Enh Extrude toolfé dtn bién dng than Bulong.
- Cat dau cho bulong
- S dung EnhHELICAL SWEEP/ CUT

Xuat hién hop thaai nhu sau:

X

& CUT: Helical Sweep

|Element |Infa |

» Attributes [Drefining Menu Manager
Swp Profile Fequired w SETUR 5K
Fitch Fequired
Section Fequired
MatenialSide Required

[Define] [ Refs J [ Info J

i Ok, i Cancel

Menu Manager

Fresiew

Constant

RIGHT

Variable

T Chon Done. Chn mit phiing Rightdé
orm To Traj tlép tuc. Okay/ Default

Right Handed
Left Handed
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Tién hanh chn chuin va dungdnh Linedé v& 1 duong tam, va it duong thing song song
v6i duong tam.

Hiéu chinh kich tlroc nhr hinh \&. Tiép tuc kich vao bdu twong v

Nhap gia ti buéc ren 2,5 mm.
| Nl

gr5elect end paint,

# YWhen constraint is displayed: Right click to disable it. Press Shift + right click to lock it. Use Tab key to toggle active constraint.
grSelect skart paint,

® yi'hen constraint is displaved: Right click to disable it. Press Shift + right click to lock it. Use Tab key to boggle active constraint.

& Enter pitch value| 2.5‘

Ok

Bay gb tién hanh & bién ding mdt con dao #in c6 goa dinh 6046 voi cac kich thrge nhr
hinh.

Saudo kich vao ku tuong

Dugc két qua nhr hinh \e:

Tuong tr ta \& duoc dai d¢
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TRUONG CAODPANG CONG NGH:
Khoa €Khi

Bai TH 03

GVPT Nguin Thé Tranh

VE BANH RANG BIEN DANG THAN KHAI

Bai thiyc hanh nay &vdn dung cac énh \e @ hpc dé vé banh eing c6

bién ding than khai.

A.CAC THONG SO CAN THIET:

THONG SO

RANG THANG

RANG NGHIENG (Géc a)

Mdédun

m=4

m=4

SO ring

Z1 =50

Z1=50

Puting kinh vong chia

depia = Mzl

Aenie = m*zl/cos(a)

Puting kinh vong dinh

Ay = M z142)

dapy = ¥ (z1/ cos(a}+2)

Puting kinh chiin ring

e = m™ 21-2.5)

depan = ¥ z1/ cosiw)-2.5)

Bé day ring

b= 10*m

Goc bo chiin riing

r=0.25"m

Puting kinh Moayd

d = 1.5%d,

Puiing kinh 16

dy, iy thude vio véu cin thiét ké

Chéu dav dia

K =05

Buiting kinh trong vinh dia

Dt] = ddi]l]l — 6¥m

BPuidng kinh duding trén tiim
cdc 16 1én dia

D =0.5%Dg+ dy)

Pudng kinh 16 trén dia

(lq] =0.25% Dq] . (lm}

Chiéu dai Moayd

1, = 1.5%d,

Buiting kinh duting tron cd sd

di, = 21 *cos(20)

| di, = m*L1 *cos (20 cos(a)

- Phudng winh duting thin khai:

{R=a-b*1.’u+qf}

& = @ — arctan(D) d dh

- Goéc mdt bude ring chi€m d chia
360741

- G6c bé ring ring chi€m d co s
360/2%41

- G6c nlta bé rong ring chi€ém  d ddy

Jo0/4*£1

- Gdc mbt ring
chi€m
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B.TRINH TU THUC HIEN
1. Khaibdo tham s6°:
- Tool \ Parameters, Xuat hién hép thoai Ta khai bdo tham s6 m va z1 nh hinh vé Sau d6 nhin
OK.

File Edit Parameters Tools Show
Look In
' Pat v| » |CIPATOO0Z v
Filtesr By;_AII w |
[ Name Type " alue De_si-gnate Access Source [Descnphon Res
Shring EEEIFUN . User-Defi
|MITI[!ELED_E!'r' String I?-\Iﬁil-'uli o UeerDebh
I |nbager 4 [ ﬁL_!?FuH v User-Dreh
A Integer 50 E] ﬂEENFuH o eerDiah
£ il B
= E | Main VH_ Properties. . ]
Add new Parame:terh [ Ok i [ Reset J I_ Cancel J

1

Tao phéicho binh ring

- Sit dung lénh Extrude Bothside d€ tao phoi cho biuh ring, Luu ¢ chon mit phiing FRONT lim
it phing vé phdc,

- Trong mdi trudng Sketch,vé duding trdn tai giao di€m 2 Reference sau dé gdn ring budce kich
thude bing cich :Tool \ Relation \ ta thily xudt hién hép déi thoai,dong thi bén mit phing vé
phédc xudt hién kich thude sd0, (H.1) (Luu §: sd0 6 thé 1 kich thude sdx nio dé iy thude vio
cdch vé ma hé théng wr sinh ra)

- Nhip sd0=m*(z1+2) diy la duting kinh dinh riing (H.2)

- K& thibe v& phic , nhip viio gid tri bé diy ciia banh ring 1i 10%m

o |
do O % x '
o |+ |sd0=m(z142)

7 | B Select 1 item.

Lok J [Cancel]
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3. Tao dutng Curve thin khai
- Tao Datum Curve From Equation \Chon hé toa d6 CSYS \Chon Cylindrical \ nhiip vao dong
lénh sau :
rb=0.5*m*Z1%cos(20)
todeg=180/pi
a=0
theta=t*5
solve %u Svs_DEF
a*todeg-atan{a)=theta ;
for a
R=rb*(1+a"2)"0.5

- Két qua ta dugc hinh bén.

4, Tao | Datum Point 1i giao diém giita dudbng kinh véng chia vi duding théin khai,
- Insert\ Datum Point \ Sketch \ Chon mit phing FRONT \ Default
Trong moi rudng vé phic. chon thé m Reference ladutng Curve
Veé dutng won duding kinh m*Z1 (cdch gdn guan he kich thude wiong w budce trén)
- Vél di€ém i giao ciia dudng rdon ndy va duting Curve
- Két thiic 1&nh ta duge PNTO,
5. Tao modt Datum Plane (DTM ) gua true phén va gua di€m PNTO ta dude DTMI
6. Tao mdt Datom Plane gua true phéi va hdp v DTMI mot goe I60/(4¥Z1) ta dude DTM2 (Luu §
chiéu clia gée xoay)
7. Dimg lénh Mirror d€ 14y d6i xdng duting Curve qua mit phing DTM2, (H.4)

PRTO
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£ Tao rinh fhug thi whilt
- S dung Enh Eximede, Clow midt v phic din dwing (hin khai (min FRONT)
- Trong mbiinsing Sketch, s dung Kuh Use Pdge 42 1y bidn dong 2 duing i khad
= Ve | dudng i dufing kinh m¥L1-2.5) diy 14 duiding kind chin rlug.
- Botrbn gifs 2 dudng b Ko vh dufing imde clds rilng wh bln kink 0.25%m
- Xaoi bd cic canl thira
- K&tihic vé phic s Cleon Tl all,

K& qui 1a duge HL5

9. S dung Enh Pattern theo Axis 86 a0
clic riul fing odn loi L § 1o
elara quan thn i 3 2tug, ta chi
il flp gridi i mie L 360

10, Tham 58 hod biuh ring

- Tir Tool\ Chon Relntion \ Click
wilo bit ky 881 tsdug wio thude diy
Fotemvia duwde nlar HT Khipvio  #de
e 6 P = #1

- K& ihiie nliin Regenerate xem thir, K&
aqudl ta dhgte hind bén,

- mlar vy o dd leodon thianh xong vigc 1o
rllng cho blink ffug m=4 ; L1=50

L 2 B&] wdi moding ldp iy 1a clan A3t quan L
clo gde xoay gifta 2 mit phiing DTML vi DTMZ2, Do
@4 1o khdug thay &1 dude 58 fing vi & gip 190 by

£onled £l

Yivily ta pladi thon s8 lai ghe gidta TM L v DTM2 1h 360021 *4),

Ta iy thay ddisd ring.

Z1=25 Ll=00

F1=200

GVC NGUYEN THE TRANH



