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TU DONG HOA THIET KE CAC SO DO MODUN
TRUYEN DAN KHf NEN

NGUYEN THIEN PHUC, PHAM VAN KHAO, TRUONG ST VINH

Khi thift k& céc hé truydn din khinén trong tay méy céng nghidp ciing nhuw trong cdc may
céng téc khac, ngudi thidt k& phai tién hanh mét kh3i lwong tinh todn rdt lén v trong nhidu
trwemg hop phai tinh di tinh lai nhidu lin ma k&t qua chua hin di dd d6 tin ciy cao vé su lua
chon. Trong bai béo nay giéi thidu mét phwong phip xic dinh cic so d5 cé thé thda man cic didu
kign theo yéu chu thift k€ madun truy®n din khi nén. Vidc ndy dim blo cho ngudi thiét k€ ¢6
thé st dung mot trong nhitng phuong 4n cida tip hop cic so d5 di xdc dinh ra, ddng thoi day
cing 13 mét bwée quan trong, lim co s& A& giki bai todn chon phwong 4n t8i wu tiép theo.

C6 thé ¢6 T4t nhidu sor d5 modun truySn din khi nén, nhung trong thuwe t& k§ thudt phd bién
nhit 13 20 so 45 d3 din ra trong (1. D& thyc hién nhiém vu dit ra, & diy di ghi trede vao bd
nhé cla may tinh 20 so db nay. Van d% 13 cin xiy dung thuit tosn dé€ chon trong s3 dé céc so db
¢6 thé thda man nhimg ydu ciu cu thé cho mdt d&i twong thift k&, '

Bai todn xic dinh tap hop so 45 thda mian pham vi yéu ciu thi€t k& dwoce giki véi céc 58 lidu
diu vao sau:

- Thi trong tinh P .

- Khéi hirgng chi tiét chuyén déng m

- Hanh trinh lam vide S {1)

- Ap sudt ngudn p,,

- 86 Jugng sor dB xét N

Pham vi cde yéu chu thiét ké can thda min a [1, 2
T < Thaz
. Iai < Gmaz
Vo < Vi |
. P2 S P2raax (2)
M < Maa: _ i
- 02 Tmin
- -Xmin S X S Xmem:

8] ay: .

T - Thei gian tdc dong cda hé théng

a - Gia t8c 16n nhit khi dirng

V. - Vin 8¢ cudi hinh trinh

p2 - Ap suit 1&n nhit trong budng him
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M - Kh&i hrong khi tigu thy sau mét chu ky tdc déng

n - Hidu qui st dung khi nén sau mét chu k¥ t4c déng

X - Tip che thong s8 kich thwée cda truyin déng ddng thai 13 tip céc théng s8 thift ké. Cdc
théng s& thiét k&€ & dang khéng thir nguyén 1i:

1= f,/fz Tisd dién tich luu thong dwdng nap vi dudng x3

x = P/P,.F T trong khdng thir nguyén

F - dién tich piston

m ng-R-Tm‘ 1

V=G h G=Pn gm0 B

R - Hing =8 khi, g - Gia tdc rod ty do

Trong {2), cc yéu chu 1, 2, 3, 4 13 cdc yéu ciu v chit lwong ddng Iwc hoc, yéu ciu 5 vi 613
céc yéu ciu v& tinh kinh t& cla truydn déng. T4t cA cic yéu ciu trén déu 12 ham =8 cla cdc théng
58 thiét ké.

So d5 thi i dwoc goi 1a thda min y&u ciu thi€t ké d3 cho néu nhw né ¢é tip cac théng s§
thiét k& X thda man hé didu kidn (2). Do viy vidc xdc dinh so dd thi i cé phai la sor d6 thda man
yéu ciu khéng qui v& vide tim nghiém cda hé bt phwong trinh (2).

H& (2) cé thé viét thanh hé phwong trinh va bt phwong trinh sau:

¢i1 = iT - Tma:c.l + (T - Tmaa:) = 0:

fih'z = i — dmaz — al + (_amuz - (1) + |a - amam{ + (a - amu.r] =0,
¢'iS = %Vc - Vmuz‘ + (Vc - Vma:) =0, .
¢'i4 = !P:.) - p?maml + (pQ - p2muz) =0, (3)

d’{ﬁ = iM - Mm,u:cl + (M - Mmaz) - 0)
dic = inm‘in - TJE + (T?min. - T]) =0,
Xmih. S X S Xma:t:-

San khi cong 2 v& cda 6 phwong trinh dlu thude hé {3) ta cé:

bi = bit + diz F dis F dia + dis T i =0
Viy hé (3) c6 thé viét thanh

G
$i=) &5 1=L0N;
§ ’ (4)

Xm:'n. S X S Xmaa:-

Nhv viy viéc tim nghiém cda hé (2) cling chinh 14 viéc tim nghiém cla (4). VIham ¢; ludn
khéng 4m nén d€ tim nghiém cda phwong trinh ¢; = 0 trong khodng cho phép cé thé ip dung cic
phuwong phap tim gia tri cye tifu cda ham khi t3n tai gidi han.

Néu trong khodng cho phép ¢ymin < & trong d6 € 12 mdt s& dwong A4 bé thi (4) (cing tie 12
{2}) <6 nghiém, didu d6 cho phép két [udn so 46 thir i 13 thda min yéu ciu di cho. Ngwoc lai néu
Dimin = € thi d6 13 ddu hitu xdc dinh so d5 thir i khéng dat yéu ciu. .

So d5 thujt todn tim tip hop so db truysn din khi nén thda min pham vi yéu ciu thidt k&
di cho trén co sé& s dung phuong phip COMPLEX [3] d€ tim gid tri cwe tifu cda ham nhi%u bién
khi tbn tai gi¢i han v v&i mét 6 thay d8i nhé dé rit ngdn thii gian tinh dwee trink bdy trén

hinh 1.
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Vio P, m, S; Pras Tmaz, Amaz, le‘lIJ P2mazy Mm,a.a:: Mmin, Xm.u.a:.- Xm‘iri-

Cho gid tri diu X' = Xy, L=1n, Xo = X} chor,j =1

|
¥

XjL == Xma.zL -+ T(Xmaa:L - XminL)

i=7+1 ;7 12 diém cho phép

XJ‘L = (XJ‘L + XCL)/Z‘—J

XCL“ (F-1)XeL + X L/J: Fy = Fi(XL)

<>

XapxepF1<Fg< <Fk, LFA,Fh:Fk

/Aem cho I
wp' PETES AN
L=t XrL :Xmaz,minLilo_{;I]

5
Fr < Fy | Xop = (Xrp +Xor}/2

XrL=XkL;Fk:Fr,x€pF1<F2<---<F,':‘

g




So d8 1 khéng dat
N y/C. Nhé"‘!., gﬁ,'j .

KQ : Téng 88 sor db dat y/c. Ma s8 vi hinh v& so d8
dat yfc. Néu D = 0 in théng bio nguyén nhén

Hinh 1

D& tinh gid tri cda him ¢; trong thust todn
trén s dung chwrong trinh con tinh céc chl tiéu chat
lwong ctia tdt ci cic so d5 bing phwong phip tich
phan s& hé phuong trinh vi phin ma t4 déng lwe hoc
eda ching. Chwong trinh con nay cling ¢o thé dang
d& phian tich dong lwe hoc mét so db truydn din khic I i

{ : i

khong cd trong bd nhé. E

vi DU . ALk

X4c dinh tip hop so d5 médun truysn din khi
nén véi bd s lidu sau:

P = 100N; m = 250kg; S = 0,5m; I\ s
pm = 5KG/cm?; N = 20. : . g
Céc yéu ciu : Q__J -—-q

maz = 38) Amaz = 10m /5% poma. = 150KG /em?;
mae = 0,3m/s; Mpae, = 0,008kg; fmin = 0,01
maz = 5) nm‘in = 075) Xmaz = 017) Xrnin = 0;21
maz = 150; Uin == 1.

0 M

Hinh 2a
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Hinh 2b Hinh 2¢

Két qué. clarong trinh dwa ra 3 so 4% thda min yéu ciu thift k€ 13 cic so d5 ¢d mai 53 12 10,
18 vi 20. (hmh Za, b, c)
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PE3IOME

ABTOMATH3AIIMA ITPOEKTHUPOBAHMA CXEM MOIYVIIBHOI'O ITHEBMOITPHBOIA

Ilocrapiena u peumeda oasa m3 3aga¥y CAITP s cXeM MOAY/IBHOTO NHeBMATHYECKOTO
UpHBONa. ANrOPHTM PEIeHUA TOCTPOEH ¢ MOMOIIBI0 TaK Ha3biBaGMOIN0 KOMIINIEKCHOTO MeTold
orrTEMaTH3auH. [IpefcTanientl pe3yIbTaTEl PACHETOE M MepPTEHUM TPU NOMOIIH MUEpo-IBM.
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