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TINH TOAN DONG LUC HOC HAM B0 WAl TIEP PUM

BA BAC TU DO
NGUYEN VAN KHANG, HO BAC THO, B0 SANH,
BO TRONG HUNG, BANH XUAN THO

$1. MG PAU

Him do chi dong thuong duge ding trong gia cong co khi. Né c6 nhiém vy théng |
bio thudng xuyén va kip thei sy bién dong coa kich thude dung duge giz cong 42 tu déng
hosc théng qua ngudi tho ma khéng ché kich thudc &y dat téi tr1 5§ cin thiét, Moc kida
him do cho déng ding cho may mai tron ngoai
(hinh 1) d& duwye thidt k& vi ché tao thi & trudng
Tri hoc Bach khoa ¥a noi Hal diauy do 1 vy 2
tudn tuén kep 14y chi tifr 3 nhd & truot 4 va lo
10 5. Toan bo hé théng duqc treo boi 1o xo 14 6
cd mét d3u ngdm o8 dinh'd& g0 khd hang cho diu
do 1 ludn ty sdt 1én b2 mat chi tidc ciin do. Sy
bién déng kich thude chi ti#t rrong qud trinh gia
cong duge chuyén toi mét bo chi thi, thudmg zuyén -
bao cho ngudi tho bide 48 khing ché,

Mot trong nhimg yfu clu guan trong &
ham do cung cfp thong tin ding 13 hai d%u do 1
vh 2 phdi ludn ludn tid€p zitc vol bé m#t chi it
cin do.

Dudi diy, teén co & dua ra md hinh co
hoe cta loal ham do nay, s& thidt Lap cac phuong
trinh vi shin chuydn dong cia #9, Sas 46 khie sit
chuyér dong cun bim do trong trutng hop nd usn
Tudn tifp zoc voi chi Géc cia do, ‘

§2, PHUONG TRINE v PHAN CHUYLN DONG ¢4 HAM B

Trén co s& so @b k& cfo ham do {hinh 1), ching ta dua . ra md hinh co hoc cia
ham do (hinh 2). Trong 46 thay ché [ xo 14 bing 1o xo tinh 6fn véi g o8 cung ¢ va 1o
x0 xofn voi hé sd cing ¢ Cac hé sd cimg ndy duge xic dink theo cic céng thie
mrong 1], _ : :
Theo hinh 2 him do chi déng cia ching ta 1a mor he hd 16 ndm 3 bie tu do, Vi
tri ctia nd duoe sdc dinh boi 3 tham s uy, uy, va p. Cde ngogl luc tie dung 1én ham do
gom <b:

~Trong tuong cic khiu Py, Py

-~ Luyc dan hdi tuyén tinh cha cic 16 xo véi cde hé s clng o

CeLuc cdn tuyén tinh clia mél trudng voi cée hé 8 cdn by




{2.9)
— maEa + Eadug + [Ty + B - wEh 4+ gy +omalBe + B3 g
b {migfag + ma{fyn + £330 wcose + myluy — 750 jussing —
— tmyTyyuysing + mglug — Ms)2Q + 2msluy - '1'53)“2@ =
= — Cgp — by — migghoncosp - myghesing — msgllas o+ Laa)eosp —
‘ = mggluy - Tgg)sing 4 (Ny — Ny)loy — £apalNt + £,y — Nauy, (2.4)
trong do: .

. ; 3 - .
cting hudng theo chitu thuin véi chitu quay chia chi tiét. Ching ta s& xem F, _‘;; khéng

duge trong ky thuit {3, 4] 3& dung phuong trinh Lagrange ‘loai hai [2}

e L
— Phin Lyue cus cnd

. TP - s

Biorifn dan Jdootac dung Y hde do My ML B, T,
Ngoii ra ki sdc dinh céc lyc suy tong cd tink dén adi lyc & khdp tink tiga gifa khin 2
va khiu 2 - _— .

Hinh 2

— e :
Trong bai todn cia ching ta cic lyc ma sit Cu léng By, Fy ¢6 thE zem 13 ludn ludy

phu thudc vio vin t&c tuong d8i va 6 do lon tf k& voi 40 16n cia phén luc phép tuyén

Ni (i=4, 2). HE 38 ¢ l¢ la £, Tuy la mor gid thide khi tho, nhung ta 6 th® chdp nhan

- d (TN _ T o . 2§.
dt 3(—]1‘7 8qi ' : ( ' )

v nhin duge cic phuong trinh vi phin chuyén déng cia ham do:

(my + 85)uy = m3.1;2cos<p + [mofgs + ma(Egs + 533)]‘@505@ -
- m.'a"ﬁi'iEéSini? + ‘_113(112 - 'ﬁﬂﬁ)ééSimp‘— {mpEyy + maSys + 5315)}<1‘°25iﬂ¢’ -
o mz'ﬂﬂ‘b%osﬁ + myfiy = Tas)ePc0sg + 2myupgsing = — (my + my)g -
— Ciu—l — byuy + (Ng - MNyjeosp + (N — My)sing
fﬁﬁil‘z — mg(Eas + Sa3) éP"* m3iilcoscp - ﬁf—s(“z - M3 Q.;z =

— Colly, — {0 - uY] — sz;z + mageosg + M, 4 EEHNESigm!lz +

5397 - ug o

R

»

+ fgmsfgsing -+ ugsing - (Eg5 -+

]

+ {1 = 7M33)9]Signvy,

t, do dai ty phién clia 10 x0 ¢

iy khodng cheh tir d8m (2,5) dén tryc &,




m; khsi lueng khae the i :

Ji mé men quan tinh cia khéa thé i d81 véi true di qua trong thm cta no.
Eii, i toa &0 trong tam khiu tha i d81 voi h¢ toa d06 gin litn voi khau do.
"Eik, nik toa do ctua diém (i, k) d8i véi hé truc toa do gin lign véi khau i

Lyc ma sit khd & khép tinh tién gita khau 2 va khau 3 1a F, = E,N, Cic phuong pinh - -

(2,23, (2.3 va {2.4) 1a cac phucmg trinh vi phén phi tuyén -)huc tap, Dt co the nhin dugc

e phucmg trinh don gidn hon mé td gém dung chuyen dong ciia ham do, ta dua vao phép L

d &1 bidn s6:
uy = (Ry + qu)eosgs — Egsings + ¥,

ug=Ri+ Ry qr + g @5

- P = 3

trong &6 y4 la tung d6 tdm hink hoc ctz chi tiét quay, R Ia tag ban kinh chi tie quay
r vi khodng cich 6; tir truc &; dén be mir tiép xdc cha chi tiét quay.

Thé (2.5) vio céc phuong trink (2.2, (2.3), (2.4) v3 b qua cac 8 hang phi tuyen_

do gy, gz, Gy cO gid tri nho ta nhin duoc cac phuong trigh vi rhin chuyén d(‘.‘mg tuyén
tinh cta ham do:

mqu - msé.z + [my(Ey, - %24) + ms(Ey+ gy — 324)]51.3 +

+ bags — Eaybigs + Coan — [EaCr + BNy — Nygs =
=~ (my + ma)g — C(Ry + y5) + Ny = Ny {(2.6)

msqy + ma[(E2s ~ &z3 — &33) + Lrmg(i3e— By — R?.-)Sigﬂ(c.ll +a‘ilé)]zl'3 +
+ bzéi + bzc-lz —Caq1 — Cygg - f3n13gq35ign(ci1 + Q:a) =
= msg — A + Np[l + ffssigﬁ(.éll + 42)] | @D
“mabaaqs = Ml + gy + [Jo + Js + maf8y + wda) — mafanfa. +
(205 o+ Bao) Bam + Ess — Bas) + ma(Re Ry~ )25 +

+ byqs + BN + ENgQy + (G — Mygie + mag(Ry + Ry — 155)]qs =
= — gghay — magEas + Es) + Nyllyy — I —
~ Naf&yy — Lz + fRs + fR2), _ (2.8)

trong do te st dung k‘;’ hiéy
i,

Fhe the d& m6 4 chuvén dong cta ham do ta ¢d ba phuong trmh vi phan {2.2), (2 3)
(’? 4y hoic (2.6), (2.7}, (2.8). Ba phuong trich (2.2}, u\z 33, {2 4% chra B dn B w, u,, @,

1, No. Ba phuong trinh {2, 6) (2.7), (2.8) chuc, 5 fn 91s Gz 5, Mg vE Ny Vi vly phai
ch cac divw kien bd sung d¥ khi bar di hai @n thi méi cd thé gidgi duge cic phuong
tinh nay.

§3, CAC BIEU THOC XAC BINH G}%N BUNG CAC PHAN LUG N; VA N,

Disd kien d& cho ham do khong roi khéi chi tide quay (& cac phan fuc phip tuyén
Ny va N, luén duong.

Trong céng trinh nay ta xét trudng hop hay gip chit trong ky thudt §1a cong co
khi, £ 1 trudng hop thit dién ctia chi tiét quay hinh tron ban kinh r vi 6 do léch tam
e. Khi do cac ditu kign bd sung 2 dléu kién tigp glc hink hoc giua ham d‘o va chi tift
cin do, Ta co: .

qp = esinf{ (it + o), gy = — esin{QOe+ cc} (3.1
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Gng frink {27 duoe bity thae A

ThE cho GiBu hidp DO sung {51} vao 4 dinh K,

's)

Ng = — mag + Cod + mge sin {0 + o) + ms (E24 — Gug ~ ;3;)q3 (3.2)
Thé {3.1) va {3.2) vao phuong telnh (2.6} va chyc hids mot vai phép bidn @5 den gmn ta o
Ni = myg + CoA -+ CL{R1 + ya) 4 {Ct — mﬁf)z} esin {0t + ty}
+ breQeos (Qv+ @) +. my (Ezz - ng) qa — bw:s gs .
= Gt + mag + mag + Ci{Ri + 4y - (3_;3)
+ (C1 — my0? — mald?) esin (Ot + «) + by eQcos {Qt + ¢lqs

Trong thuc t& cac dai luong by v tich ef rit nhd nén cd th bé qua. Khi 46 ti (3.3) ta suy
ra cong thic tuong &6 don gidn 38 xéc dinh Ny :

Ny = mgg + G+ QR+ y4) + {f“! — ma) ) esin (Qt e}t | ,
(3.9

g (222 — £24) 43 — [c1g24 ~ £(mz + ma)g = fCq (Rt + y4)] s

Thé (3.0), (3.2) va (3.3) vio Dhudng trich (2.8) ta nhis duge phuong trish vi phin xic
dinh géc quay ga: .
mogs +_boc‘13 + [Ty + Cy sin (Qt + o) + Gy cos {Qt + «}] g8
= h. + hysin (Qt + &) + Hycos (Qt ) (3.5
trong 86 :

me = Jp + Ja + mz [E5p + udp — (2K22 ~ @243 Ead 4§ (S22 — Eag) Mas)

+ ms [(Fay + £33 — Z24) (Boa + B33 — Eoa 4 Ings ~ fBy — fRa)

+ {Bq + Ry — 735)%} (3.0
by = by + b1Ze4 (Baa = {M24)
Ce = Cg ~ mag7gq 4 mag (R1 + R? - ':133) 4+ C1 24 (Baa — frpe)
+ f{Eag — f124) {mag +mag + CLiRe +yol
by = mag {Ead — E20 — Fpe) + msg [Z24 — 23 — Zas + £ (Ru 4 Rg — rsi)]
4 Cy Ry + yay (Boa — frp0) — (CoA (By + Ry + 7ze — 133)

Cy = ef {Cy - mal 0F - maf®y (Fog - Frag)

‘E’vz efbid (Eaa ~ fr24)

7 hy = el}? [y (5ys — Eqy + firgad b g (Fgn 4
— {Ry 4 Tl 4 =0, {5,

He = 5&"1-{2 (E«;;. ~ 1?'("-';-}
Do by va ef l& cie dai MQFD it bé pén ob the Bdogua Y. vi H,. Phuoag trinh vl phio

(3.5) ¢t the dua vé dang:
moucis + Cuq.;, = b, + besin (¢ + @) — ¢ [bs q + Cy sin @3 + ) qgj )]

rrong d6 e o tham s bé,

Tom lal cac phaa luc Ny vi ‘\Yz ciia chi tidt quay tac duag {én ham do duﬁc xhC
~ dinh theo cic bitu thoe gin ddng (3.3) va (3.2). Trong d6 g, uoc zAc dink tu phuamg
trinh vi phas (2.7). D6 12 digm kbac phau co ban gita loai bam do m3 ching ta khio sat
véi che 10a1 ham do chu dopg d4 duge cée tic gid khdc aghide cvu (5],

4




§ 4. CAC BIEU EIEN GAN DUNG PE HAM BO BHONG ROI
CHI TIET QUAY "

Do § nghia thuc t& ta bd qua cdc hé 58 chn by, by va dai lugng ef. Khi &é"-_ti;_
phuong trink vi phin (3.7 ta e - : . -

M, Qs + Cogs = hot by sin Q4 + &) R R

Trong qud trinh binh dn nghi¢m cia phuong trink (4.1) 6 dang _ \’___-
‘ he he L -
= -+ sin ({3t + w)
= C, — myQ2 :
Do d6 khi thide k& ;phﬁi' chon cic thing s8 clia ham Jo szo cho
ot = S22 “ (43)
T, o

The (4.2) vao cdc bitu thic (3.4) va (3.2) ta duoc cic cong thic xac dinh cac phdn lgc
phip tuyéa Ny vi Ny, Cac bidu thic cia cic phdn luc phap tuyén Ny wa N, cb dang chung
nhu sau: . _ :

N=A 4+ Bsin{{t + o)

‘Do d6 ditu kién d& cho Ny > 0, Ny = 0 la:
A—|B[>0 BN C X5

De che ham do khong' roi khéi chi ti€c quay khi thigt k& phdi chon cdc tham s§ dong
hoc va dong lyc hoe cia ham do théa mén cic digu kién (4.4). o

De lam vl du minh hoa ta xét ham do di duge thiét k€ va ché tao & Trudng Dai
noc Bich kboa Ha ndi, Néu ldy C,A =5N va liy cac tham 33 d3 chon thid: ké vao cac
bitu thiac cia Ny va N, ta ¢6 : ’ ‘

Mi=0,N; >0

Theo cong thirc (4.3) ta tinh dugc sd vong quay t&i han 12 1740 vng/phat. Véi cac thamw
s da chon ham do cna ching ta luon fudn tiép xtc véi chi tide guay. :

§5 EET LUAW

Trong thoi glan qua mor shdm can b cta Trudng Dai hoc Bach khoa Ha noi d2
tién hanh thide k&, tinh toan vd ché tao mat sd loai ham do chi doéng. Trong nhém, cac
dong chi & BO mén May chinh zdc phu trach khau thidr k& va ché tao, cic dbng chi &
Bo mon Co hoc 1y thuyér phy trach kbiau tinh todn déng lec. Viée xay dung md hinh
e hoe cla ham do duoc todn nhom thio ludn va tin banh mét o thi nghiem & Phong
thi nghiem Dao dong cta B6 mon Co hoc 1t thuyét véi sy tham pia cha ki su
Trin Tdn Hong. . .

Trong bai bao ndy da thife Mp phuong winh vi phin chuydn dong cia mot loai ham
do cht dong ¢6 so 4 shu hinh 1; Sau &6 xdc dinh mot cach gin dung cac digu kien 2
ham do khéng rdi khdi chi tiét quay. Loai ham do nay d@ duoe ché tao va sit dung &
Trudng Dai hoc Bach khoa Ha ndi va mot vai co s& sin xuft khic; Qua miu thit aghiém
bude dau, sai 58 do 16n nhir khong qué 0,00%mm. :

Vige ti€n hanh xac dinh cic tham 8 31 wu clia ham do va viéc tinh toan dong
lge him do & mo hinh phi tuyén dang dusc tidn haeh nghién ciu tidp, C

_ Diocki: - ' Nkdn ngay 8-4 1982
Dai hpe Béck khoo = '
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ZUSAMMENFASSUNG

DYNAMISCHE BERECHNUNG DES ZWEIPUUNKTMESS-
WERTAUFNEHMERS MIT DRET FRETHEITSGRADEN .

In der Polytechaischen Hochschule Hanol werden einige Messwertaufnehmer fuer direk-
te Druckmessemessung aufgebaut. In vorlisgender Arbeit wurden die Differentialgleichungen

eines Zweipunktmesswertaufnehmers mit drei Freiheitsgraden beschrigben, Danfi wurde die
taendige Beruehrungsbedingung zwischen dem Aufnehmer und dem Drehelement behandelt

THONG BAO
CUA BAN CHAD HANH TRUNG UONG HOQI CO HOC VIET NAM

Ngay 25-3-1983 BCHTU Hoi Co hoe Viét rarn 44 hop phin thusng kY Iin tha
hai tai ¥4 ndi 42 aghe cic quyét dink clia HOi ddng Bo trudng. ve vide cong nhia Hei
Co hoc Vidt vam va bdn digu 1¢ Hai theo DNghi gquvét cfia Dai hoi thanh lip Hoi
Co hoc Viét nam tal Hué ngay 5-8-1982, ,

BCHTU Hoi d2 nhdt trl cf dong chi Pham Huygn lam Tdng thu ki Héi thay ddng
chi NguyénTruong di cong tde xa; d3 quyét dinh thinh lap 5 tidu ban cong tac va oif
cc dic tradng 3w ban gém : Ti2u ban hop tic va 8% ngoai (Nguydn Vin Daoj, tifu
ban tO chic va tai chinh {1.& Quy An), tidu ban bdi dudng va dio tao (Do Huy Bichy,
Tigu ban kinh t¢ vz phuc vy é8n xudt (L& dic Thing), titu ban thong tin va xudt bia
{Pham Huyén) ; 43 quyét dinh zdc tiéa thank lép 5 phin Héi Co hoc chuyén ngink va
cac chi hdl Co hoc dia phuong sau: phaa hoi Co hoc dai cuong, phin hodi Co hoc chit
léng va chir khi, phan hoi co hoc vat ran bién dang, phan hai co hoc may, phan hoi co’
hoc d4t 34 — maj truong roi, chi Hoi co hoe Ha ndi, chi Foi co hoe Thanh phd Ho Chi Mink,
chi Hoi co hoe Hué, chi Hai co hoe Ba niing v.v... BCH &a cit cic 4y vida tham gia ban
trd bi vi 4o dish thai gian td chize dai hoi thanh 14p cic phan hoi va chi hel d6.

Ve cic chi tidt xia béi tal Tru s& Hotl Co hoc Viét nam, 208D Dot Cén, Hi noi,
Difn thoai 57241, ' o
BCHT Hpi Cog hoe Viét nam’




