MO HINH HOA CAC HE CO HQC SU DUNG PHAN MEM SOLIDWORKS
Nguwoi thuc hién: Pham Thi Mai Anh
MO PAU
Ngay nay, cling véi su phat trién cua khoa hoc c¢ong nghé, cac hé théng may
moc dugc phat minh va cai tién hang ngay. Cung véi nd 1a hé théng cac phan mém
mé phong ciing duoc sinh ra dé dap ang nhu cau tiét kiém chi phi san xuat, giam gia
thanh dang ké va tang tinh canh tranh cho san pham. Trong d6, Solidworks 1a mot
moi trudng hoan hao dap tng tot cac yéu cau xay dung md hinh va mé phong caa
nguoi sir dung véi mot khéi luong thu vién kha phong phu va day du. Trong Béo
Cao nay, toi dé& cap chu yéu dén phan mém Solidworks. Phan mém Solidworks 1a
mot moi truong mo hinh hda biéu do khéi cho thiét ké ki thuat va mé phong caa hé
vat ran va cac hoat dong cua ching. Cac cdng cu cua phan mém trinh bay va biéu
dién séng dong cac hinh hoc may 3-D.

Viéc md hinh hda hé co hoc thuc té 1a bude thiét ké md hinh. Tur cac y8u cau
vé nhiém vu thyuc hién ciia hé co hoc (tay may robot) nguoi thiét ké dua ra phuong
an lya chon md hinh méu, gom kich thuéc céc chi tiét va lya chon loai khdp phu
hop. Sau d6 tién hanh duyng mo hinh cu thé trén phan mém Solidworks (hodc phan
mém kh&c), tién hanh tién hanh tinh toan, md phong va diéu chinh kich thudc cac
chi tiét cho phu hop. Viéc thiét ké trén phan mém gilp diéu chinh vi tri c4c chi tiét
mot cach d& dang tir d6 chon ra vi tri thuan loi nhat dé c6 thé dé dang thiét 1ap duoc
cac hé phuong trinh chuyén dong, tinh toan cac théng sé dong hoc va dong luc hoc
clia co ciu.

Trong bao c&o nay toi trinh bay md hinh héa hé co hoc tay quay con truot
phang.



1. Luya chon md hinh mau
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Hinh 2.1 : Co c4u tay quay — con trugt phing

Chon cac toa do suy rong du 1a ¢ va y Trong do ¢ la toa do suy rong doc l1ap con v la toa
d6 suy rong phu thudc.

2. Mo hinh dwgc vé trén Solidworks



3. Thiét 1ap phwong trinh vi phin chuyén déng cia co ciu bing phwong phap
phwong trinh Kane dang nhan tir.

3.1  Xac dinh vi tri ciia khéi tam caia cac khau.

Tir hinh vé ta d& dang x4c dinh dugc vi tri khdi tam cua cac khau:

F =a,cospé +a,sinpg, ) (1.1)
F =1,cosp& +1,sinpe +a,cosy & +a,sinyg, (1.2)
F% =1,cosp& +| sinpé +1,cosp &+l ,siny e, (1.3)

3.2.  Xic dinh van toc, van toc riéng caa tirng khau
Tiép theo ta lan luot tinh van téc, van toc riéng, gia téc caa tirng khau.

Tir (1.1) dao ham theo thoi gian trong hé quy chiéu cé dinh ta duoc van téc khéi tam Cq
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Tur (1.2) dao ham theo thoi gian trong hé quy chiéu ¢ dinh ta dugc van téc khdi tam C;

c, _ dF® o . - , -
Vo= o :—|1¢)5|n(pex+|lquOSgoey—azl//SInlyex+aszOS!//ey (1.6)

= (-l gsinp—a,ysiny)g, +(I,pcosp+a,y cosy)E,
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Tur (3) dao ham theo thai gian trong hé quy chiéu cé dinh ta dugc van téc khdi tam Cs

¢, dre e o .
Ve = o =-1,@sinp€, +1,pcospé —1,ysiny € +1,ycosy €,

= (-l psinp—I,ysiny) €, +(l,pcosp+1 ,yrcosy) €, (1.8)
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v, _—a¢ =-l,sinp€,+1,cospE,

=Cy
— C. H = ra
v, = o =-a,siny§,+a,cosyE, (1.9)

3.3 Xac dinh gia tdc, van téc goc, gia téc goc cua tirng khau.

Tir (1.4) dao ham theo thoi gian trong hé quy chiéu cd dinh ta duoc gia téc cua khoi tam

Ci:

o, dve .2 ~ . _ e 110

a —T——algosmgoex—al(p COS@E,+a,(pCoSpE —a,p°sinpg, (1.10)
Tir (1.6) dao ham theo thoi gian trong hé quy chiéu cé dinh ta duoc gia téc cua khoi tam

Ca:

5 = dv*

=4 - —1,¢sing&,—1,¢° cospé, +1,pcospe —1 ¢’ sin g, (1.11)




—a, 7 siny €,—a,y’ cosy & +a,y/ Cosy &,—a,y siny &,

Tir (1.8) dao ham theo thoi gian trong hé quy chiéu cé dinh ta duoc gia téc cua khoi tam

Cs:
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3.4 Xic dinh véc to van téc goc caa tieng khau

@™ = @8, @% =yr8, &> =0
~B _3& ~ B _
@, =§, @, =0
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@,” =0 @, =§,

3.5 Xac dinh véc to gia tdc goc cia tirng khau

a® =g,
a* =yg,
a@% =0

3.6 Xac dinh luc hoat dong suy rong

Céc luc hoat dong

—

FP=-m, ge, FA=-m, g€, + Fe,

R =-m ge,
Ap dung cong thuc tinh luc hoat dong suy rong

— 3 — —_— -
Q =D (R + M)
k=1

Ta lan luot tinh c4c luc hoat dong suy rong

Q, =—m,ga, cosp—m,gl, cosp—m,gl, cosp—Fl, singp

Q, =—m,ga, cosy —m,gl, cosy — Fl, siny
3.7 Xac dinh céc lwc quan tinh suy réng

Cac luc quan tinh

F =-ma® =ma,@sinp&,+ma, ¢’ cosp€,—ma,$cospé, +ma, e’ sin g,

—

F=-

—a,ysiny &,—a,y’ cosy &, +a,/ cosy &, —a,y’siny &,

m,a” =myl,@sin p& +m,l ¢’ cos &, —m,l Hcospe +myl ¢’ sin g,

(1.12)

(1.13)

(1.14)

(1.15)

(1.16)



+M,a, 17 siny €,+Mm,a,y” cosy & —Mm,a, i oSy & +m,a,p’siny &,
Fy =—ma® =myl,@sin g€, +myl, ¢’ cos p&,—myl, cospe +myl, ¢ sin &,
+myl 7 siny & +myl ,y* cosy &, —m;l 7 cosy € +m,l y’siny €
Ngau hec quan tinh
Ml* =_|1&31 =—l,¢%,
M, =—1,a% =—1,j/8,
M; =0
Ap dung cong thic tinh lec quan tinh suy rong ta cé

—% 3 —‘*_,C =k
Q ZZ(Fquik+Mk ;k)
k=1

Tinh lyc quéan tinh suy rong thir nhat:
— 3 =x_c - %
Q = Z(Fk V' + Mka)(pB,k)

k=1

|
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AT

F Ve =—m,aZg—m,l ai cos(y — @) +m,l, a,’ sin(y — @)

Fove =—mylZ6—myl, Ly cos(y — @) + myl, Lyr* sin(y — )

Mo} =—l,g  Muw?=0 M,oF=0

Q =—(maZ +m,1? + m,12)é— (m,l, a, + m,l, L)y cos(y — @) + (m,), a, + m,l, 1)y sin(y — @) — 1, &
Ve =0

v =—m,aZyy —myl, a,¢cos(y — @) + m,l, a,¢° sin(p—y)

PV =—myl2yy —myl, L@ cos(y — @) + myl, L, sin(p—y)

Mo} =0  M,o7=-ly  Me?=0

Q; = _(mza;_ + m3lj-)¢/7 —(m,l,a, + myl; )@ cos(y — @) +(m,l, a, + m3|1 |2)¢2 sin(p—y) -1,y



3.8 Phwong trinh lién két

f=lsinp+l,siny—-d=0

3.9 Phuong trinh chuyén ddng ciia co cau dwoc viét bang phwong trinh Kane

dang nhan ti
= = Of
Q+Q +4—=0
op
Q,+Q;+22~0
oy
f =l sing+l,siny-d=0
Hé 3 phuong trinh vi phan véi 3 4n @, v, A

—m, ga, cos ¢ —m,gl, cos ¢ —m,gl, cosp - Fl, singp +

_(m1a12 + mzll2 + m3|12)¢_ (m,), a, + m3|1 l,)y/ cos(y — ) +(m,l, &, + m3|1 |2)W'2 sin(y —p)—1, ¢

+Ai:0

oy

—m,ga, cosy —m,gl, cosy — Fl, siny

—(m2a22 + mslzz)‘/'/' —(myl,a, + myl, 1, )@cos(y — ) +(myl @, + myl, Iz)(p2 sin(p—y) -1,y

+/1i =0

oy
f=lsinp+l,siny—-d=0

3.10 Giai bai toan dong luc hoc thuan &p dung thuit toan 2
Hé phuong trinh chuyén dong caa co cdu duoc viét lai nhu sau

(ma; +m,l7 +myl? +1,)é + (m,l, a, + myl, 1, )7 cos(y — @) + /15

=—m,ga, cos ¢ —m,gl, cos g —m,gl, cos o — Fl, sin o+ (m,l, a, + ml, 1, )y7* sin(y — @)
(m,l, &, +myl, 1,)@cos(y — ) + (m,a; +myly +1,)y + lgi
74
=-m,ga, cosy —m,gl, cosy — Fl, siny +(m,l, a, + m.l, 1,)¢’ sin(p —y)
f=lsinp+l,siny—-d=0
Pao ham hai lan phuong trinh lién két (2.3) ta dugc
f =l¢cose+ly cosy =0
Dao ham lan 2 phuong trinh lién két
l,pcos o+ Ly cosy =1.¢° sin g+ Ly * siny

(2.1)

(2.2)

2.3)

(2.4)

(2.5)



Céc phuong trinh trén duoc viét gon dudi dang ma tran nhu sau:
M @ P,
© 0 D,
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S la céc toa d6 suy rong du s = [(p W

M 12 ma tran khdi lugng suy rong voi cac phan tir nhu sau:

M s — Il + m1a12 + (mQ + m3)£21 (m2a2 + m3€2)£1 COS(SO - ¢) (2.6)
(m2a'2 + m3€2)€1 COS(SO - w) ]2 + m2a22 + m3€22
®, la ma tran jacobi
0
¢ = 8_£ = [ll cosp [, cos 1/}} (2.7)
b = —m, ga, cos  —m,gl cosp — m3gl1 cos — FI sinp + (m2l1 a, + m3l1 ZQ) sin (¢ — gp)q'p?
1 —m,ga, cos ) —m,gl, cosyp — FI, sinvp 4 (m,l a, +m,l 1) sin(p — )
(2.8)
p, =L@’ sinp+ Ly’ siny (2.9)

Tur hé phuong trinh (II), ta suy ra

.o 71
S

A

M @
® 0

p,
p,
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Nhan bén tréi phuong trinh (1.47) véi matran [E 0|, trong do E 1a ma tran don vi cip

n, O la ma tran chi nhat ¢ r x nta duoc
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B.0], | =§=[BO] = g(s.4,1) (2.11)
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Hé phuong trinh (26) 12 hé phuong trinh vi phan thuong vai bién s. Nhan bén trai
phuong trinh (25) véi ma tran [0 E} , ta dugc phuong trinh xac dinh A
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p,

— A =[O0, E] (2.12)
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Hé phuong trinh (2.11) 1a hé phuong trinh vi phan thuong vai bién s. Str dung mot so do
tich phan sb, ta thu duoc s va $. Thé vao (2.12), ta thu duoc X.

4. Piéu chinh kich thwéc.
Thay mét sé thir nghiém maot s6 théng sé va diéu chinh ta chon kich thudc phu

hop
Céc tham s6 vé hinh hoc va khéi lugng cia co cau dugc cho trong bang 1.
Bang 5.1:
Khau | chiéu dai ¢, Vi tri khoi Khoi luong | M6 men quén tinh khoi doi
[m] | tam a, [m] [ko] véi khbi tam [kgm?]
1 2 0 200 450
2 3.5 1.75 35 35
3 25
d = 0.00[m|

- Ngau luc phat dong: M = 0;
- Luc khi nén la ham cua van toc va vi tri cua con truot E:
- 282,857
+Khi g, =0thi F={ 6-ug,
—110,000|1 —sin27 z, —5.25 | khi 5<w, <5.5

+ 62,857 khi 1.5 <z, <5

+Khi &, <0thi F =0

0 x10°

-0.5F

FIN]

15 2 25 3 35 4 45 5 55
Xe m]
Hinh 5.2: 6 thi luc khi nén tac dung 1én con truot

Piéu kién dau: ¢ 0 = =7, ¢ 0 =¢, =30[s ]




5. Mét s6 mo hinh cia cac hé co hoc khac




6. Két luan

Viéc md hinh hoa céc hé co hoc rat quan trong. Cong doan nay 1a budc dau
tién trong thiét ké cac chi tiét may, robot. Sau cong doan mé hinh hoa, s& tinh toan
va mo phong chuyén dong cua chi tiét may. Viéc nay gidp giam thiéu chi phi san
Xuat, giam kha ning sai hong cua chi tiét. Ngoai ra con tao ra cac md hinh mau dé
dua vao giang day va tham khao cho sinh vién. Giup sinh vién c6 cai nhin truc quan
hon vé cé&c hé co hoc.



