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REZUMAT: Lucrarea prezinta modele bimobile cu structura inversa 9R+3R pentru crearea de noi
mecanisme cu doud grade de mobilitate. Proiectarea se bazeazd pe modelele inverse asociate lanfului

cinematic fundamental 5-5-6..

CUVINTE CHEIE: pedipulator, modele bimobile, solutiile baza — efector.
1. Introducere

Modelele inverse sunt asociate lantului cinematic fundamental 5-5-6 (figura 1).

Fig. 1. Lant cinematic fundamental 5-5-6

Lantul cinematic are n =9 elemente clnematice si 1= 11 cuple cinematice. In consecinta
acesta este caracterizat de gradul de libertate L =3n—21=15 si gradul de mobilitate M =L -3 =2,
Parcurgand etapele pentru modelarea inversa se aleg din lant{ posibilele baze si efectori utilizand
teoremele aferente [1,2,3] rezultatele fiind consemnate in matricea baza-efector, si anume:

Baza/efector | 1 | 2| 3| 4| 5|16 7| 8|9
1 o(of|1|1|1]0]|1]1]1
2 o(ofo|1|1|1]1]1]0O
3 110jO0|O|1 |1 ]1]1]1
4 1|1]0lO0|O|1]|1]1]1
5 1|1]1(0]O0|O0O]|1]1]0
6 oOf1|1|1]0|0]0]|1]1
7 1|1 ]1|1]1]0]0]O0]1
8 1|11 |1]1[1]0]0]|0O
9 l1{o(1]|]1]O0|1|1|]0]O

In lant se disting trei contururi independente a caror clasd este datd de numarul de elemente
adiacente fiecaruia, astfel ca cly = 5, cly = 5, clip = 6, iar clasa conturului exterior este clex = 6.
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Din matricea baza efector se disting 25 x 2 = 50 solutii pentru posibile baza-efector ale modelului
invers.

In Tabelul 1 sunt mentionate grupele modulare pasive existente in literatura clasica de specialitate
[1,2], acestea fiind obtinute din 5 grinzi Baranov (BT) dintre cele 33 cunoscute.

Tabelul 1. Grupe modulare pasive

Grinda Baranov (BT) Grupa modulara pasiva (GMP)
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BT 5

GMP 7

GMP 13

2. Modelele structurale inverse

Ansamblul celor 50 de solutii structurale a modelelor inverse caracterizate printr-un grad de
mobilitate instantaneu nul este redat in Tabelul 2. Realizarea acestora se face prin respectarea teoremelor
de selectie a posibilelor bazelor si efectori [1,2] Se regasesc structuri cu unele grupe modulare pasive

mentionate in Tabelul 1.
Tabelul 2. Totalitatea modelelor inverse asociate lantului cinematic

Solutiile baza — efector corespunzitoare modelelor inverse ale lantului cinematic
2424242 2+4+2 6+2 BT 7 BT 11 BT 12
< | 5 | s | 58 | = | 5| | &8 | <« | 58 | s | &
1 5 1 3 1 4 4 8 3 7 3 8
5 1 3 1 4 1 8 4 7 3 8 3
1 9 1 7 1 8 4 7
9 1 7 1 8 1 7 4
2 4 2 8 2 7
4 2 8 2 7 2
2 5 4 6 3 6
5 2 6 4 6 3
2 6
6 2
3 5
5 3
3 9
9 3
4 9
9 4
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5 7
7 5
5 8
8 5
6 8
8 6
6 9
9 6
7 9
9 7

3. Particularitati privind modelele structurale inverse

In cele ce urmeaza se detaliaza cateva structuri reprezentative a modelelor inverse mentionate in
Tabelul 1.

Astfel modelul structural 2 +2 + 2 + 2 cuprinde exclusiv grupe modulare pasive GMP1 (Tabelul
1) din care se redau urmatoarele cazuri:
Baza 1 — efector 5
A[1,5]—  GMPI1(5,6) + GMP1(2,9) + GMP1(7,8)+ GMP1(3,4)
Baza 1 — efector 5 GMP1(5.6) GMP1(2,9) GMP1(7.,8) GMP1(3.4)

NN N AN

Baza 5 — efector 1
A[5.1]— GMPI(1,6) + GMP1(2,9) + GMP1(7,8)+ GMP1(3,4)
Baza 5 — efector 1 GMP1(1.6) GMP1(2,9) GMP1(7,8) GMP1(3,4)

NN N N

Baza 1 — efector 9

A[1,91—  GMPI1(2,9) + GMPI(5,6) + GMP1(8,9) + GMP1(3.4)
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Baza 1 — efector 9

GMP1(2,9)

GMPI(5.6)

GMPI1(8,9)

GMP1(3,4)

AN

AN

AN

AN

Baza 9 — efector 1

A[9,1] —

GMPI1(1,2) + GMP1(5,6) + GMP1(8,9) + GMP1(3,4)

Baza 9 — efector 1

GMPI(1,2)

GMPI1(5.6)

GMPI1(8,9)

GMP1(3,4)

AN

AN

AN

AN

Baza 2 — efector 4
Al2,4] —

GMP1(3,4) + GMP1(5,9) + GMP1(1,6) + GMP1(7,8)

Baza 2 — efector 4

GMPI1(3,4)

GMPI1(5.9)

GMPI(1,6)

GMP1(7,8)

VAN

AN

AN

AN

Baza 4 — efector 2

Al4,2] —

GMP1(2,3) + GMP1(5,9) + GMP1(1,6) + GMP1(7,8)

Baza 2 — efector 4

GMP1(2,3)

GMP1(5.9)

GMPI(1,6)

GMP1(7,8)

AN

AN

AN

AN

In exemplele urmatoare sunt redate unele modele cu structura 2 + 4 + 2 care contin grupele

modulare pasive GMP1 si GMP2 (Tabelul 1).

Baza 1 — efector 3
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A[l1,3]— GMPI1(2,3) + GMP2(4,5,6,9) + GMP1(7,8)
Baza 1 — efector 3 GMP1(2,3) GMP2(4,5,6,9) GMP1(7,8)

YANRIYA AN EIVAN

Baza 3 — efector 1
A[3,11— GMPI1(2,3) + GMP2(4,5,6,9) + GMP1(7,8)
Baza 3 — efector 1 GMP1(1,2) GMP2(4,5,6,9) GMP1(7,8)

NN D

Baza 1 — efector 7
A[l,7]1—  GMPI1(6,7) + GMP2(2,5,8,9) + GMP1(3,4)
Baza 1 — efector 7 GMP1(6,7) GMP2(2,5,8,9) GMP1(3,4)

NN N

Baza 7 — efector 1
A[7,1]—>  GMPI1(1,6) + GMP2(2,5,8,9) + GMP1(3,4)
Baza 7 — efector 1 GMPI1(1,6) GMP2(2,5,8,9) GMP1(3,4)

NN N

Existd modele structurale compuse din grupa modularda pasivi GMPS si GMPI1, grupe
mentionate in Tabelul 1 dintre acestea sunt redate urmatoarele:
Baza 1 — efector 4
All1,4]—- GMP8(2,3.4,5,6,9) + GMP1(7,8)
Baza 1 — efector 4 | GMP8(2,34,569) | GMP1(7,8) |
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X

AN

Baza 4 — efector 1

Al4,1] —

Baza 1 — efector 8
GMP8(2,5,6,7,8,9) + GMPI1(3,4)

A[1,8] —

GMP8(1,2,3,5.,6,9) + GMP1(7.8)

Baza 4 — efector 1

GMPS(1,2,3,5,6,9)

GMPI1(7,8)

X

AN

Baza 1 — efector 8

GMPS(2,5,6,7,8,9)

GMP1(3,4)

X

AN

Baza 8 — efector 1

A[8,1] —

Baza 2 — efector 7
GMPg(1,5,6,7,8,9) + GMP1(3,4)GMPS

A[2,7] —

GMP8(1,2,5.6,7,9) + GMP1(3.4)

Baza 8 — efector 1

GMPS(1,2,5,6,7,9)

GMPI1(3,4)

X

VAN

Baza 2 — efector 7

GMPS(1,5,6,7,8,9)

GMP1(3,4)

X

AN

Baza 7 — efector 2

Al72] —

GMPS8(1,2,5,6,8,9) + GMP1(3,4)

Baza 7 — efector 2

GMPS(1,2,5,6,8,9)

| GMP1(34) |
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AN

Baza 3 — efector 6
A[3,6] > GMP8(1,2,4,5,6,9) + GMP1(7,8)
Baza 3 — efector 6 GMP8(1,2,4,5,6,9) GMP1(7,8)

VAN

Baza 6 — efector 3
Al6,3] — GMP8(1,2,3,4,5,9) + GMP1(7,8)
Baza 6 — efector 3 GMPS8(1,2,3,4,5,9) GMP1(7,8)

AN

Aceste ultime modele cu structura 6 + 2 elemente sunt cele generatoare de mecanisme bimobile
cu modelele inverse 9R + 2R care constituie scopul acestei lucrari.

Se remarca n cele ce urmeaza solutiile inverse optimale care sunt constituite din grinzile Baranov
existente in literatura.

Baza 3 — efector 7
A[3,71— BTI11(1,2,4,5,6,7,8,9)
Baza 3 — efector 7 BT11(1,2,4,5,6,7,8,9)

Baza 7 — efector 3
A[73]— BTI11(1,2,4,5,6,7.8,9)
Baza 7 — efector 3 BT11(1,24,56,7.89) |
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Baza 3 — efector 8

A[3.8] > BTI12(1,2,4,5.6,7,8,9)

Baza 8 — efector 3

A[8,3] — BTI2

Baza 4 — efector 7

A[4,7]—  BTI2

Baza 7 — efector 4

A[74] — BTI2

Baza 4 — efector 8

Baza 3 — efector 7

(1,2,3,4,5,6,7,9)

Baza 8 — efector 3

(1 52’3555657’8’9)

Baza 4 — efector 7

(1,2,3,4,5,6,8,9)

Baza 7 — efector 4

A[4,8] >  BTI12(1,2,3,5,6,7,8.9)

Baza 4 — efector 8

BT12(1,2,3,5,6,7,8,9)
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Baza 8 — efector 4
A[8,4] — BT7(1,2,3,4,5,6,7,9)
Baza 8 — efector 4 BT7(1,2,3,4,5,6,7,9)

5

Din teoremele expuse in literatura [1,2,3] se disting urmatoarele conditii impuse efectorului:
efectorul nu poate fi adiacent bazei, baza si efectorul nu poate apartine aceluiasi lant patrulater sau
aceleiasi structuri Watt sau Stephenson.

Se remarca faptul ca efectorul trebuie sa apartind primei grupe modulare pasive conectata la baza.

Modele cu structura 6 + 2 elemente sunt cele generatoare de mecanisme bimobile cu modelele

inverse 9R + 2R care constituie scopul acestei lucrari.
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