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Gradi di Liberta:  Equazione di Grubler 3(n—1)—2R—-2P—-1C=3(8—-1)—2%9—-2x1=1 [gdl]
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COORDINATA LIBERA q

VARIABILI P1, P2, P3, Py, Ps, Pe, P7

LUNGHEZZE NOTE a,,a,,ay,as, s, Ay, s, Ag, A7, DE
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ANALISI DI POSIZIONE

Prima Maglia

Lyg = /x32+y§ [m]

xg+Lag> —J’BZ) [o]

a = cos™ ! >
2xg Lap

— cos—1 q2+LiB—a'%) 0
e

@, =180 — (a + B) [°]
X; = q oS @1 [m]

yr = qsin@, [m]
@, = atan2d(y; — yp, x; — xp) [°]
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Seconda Maglia
xp = aj cos g [m]

Yp = az sing, [m]

Lep = \/(xc —xp)? + (y¢ — yp)? [m]

2 2 g2
Lep + a3 — Log

@3 = atan2d(yp — Yc, Xp — X¢) — COS_l( 2 Lcp as

) [°]
Xp = Xc + azcos@z[m]

YE = Y¢ + agcosgz [m]

L3 + Ax2, — Ay? L%, + a? — al?
0, = 180 — cos™1 DE ED YED\ cos™1 DE 7 4 [°]
2 AxED LDE 2 a7 LDE

Xz = Xg + a; cos @, [m]

Xz = Xg + a; cos @, [m]

@4 = atan2d(yp — ¥z, xp — xz) [°]
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Terza Maglia

Xg = Xz + ascosp, [m]
Ve =Yz + agsing, [m]
Xp = Xc + a,cos@, [m]

Yr = Yc + apsing, [m]

Ler = \/(xc; —xp)? + (yg — yp)? [m]

Q = atan2d(yr — y¢, Xp — x¢)[m]

€ = cos™ ! Lge + a5 — as [°]
2 LGF as

ps =€+ Q[°]

Xy = X¢ + ascos@s [m]

Yu = Y T assings [m]

e = atan2d(yy — yp, xy — xp)[°]
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ANALISI DI VELOCITA 1% MAGLIA

. (COS ¢4 —singq) ., (—=singy)] . _ (0
tfsing} + 1{ cosg ) 1= 2 oo, | 72 = {of
—gsing;  a’;sing, {@1} _ _{COS‘Pl} :
geosp, —a'ycosp,| @S~ lsingy 9

{ } 1 a',cos@, a’zsingoz] {COS%}
 ayqsin (g — @) L qeosey gsing; | {sings

cos(@; — @3)
qsin((p1 - ‘Pz)

W‘P1 =

[rad /m]

1
Wy, =— rad/m
2 a'ysin(p, — @3) [ /ml
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—sin ) —sin(¢@; +p ) ,, (—sin ) 0
P RT g PR v PR

7 COS @3 cos(@p;+p) COS 5
A\
Z4 (p [—a3sin<p3 —Lpgsin(@; + p) {(,0'3} _ —a'',sing, y
:6 T~ 4 azcos@s  Lpgcos(p;+p) 1(¢7 aycosp, |7 °
v — — — }‘t:_;ZL {<P°3}l _ 1 Lpgcos(p7+p)  Lpgsin(e; + p)] [—a"zsing; w
E $7)q  azlpgsin (@7 +p—@3)l —azco5¢3 —azsing; aycosp, | P
a'';Wy, sin(g; +p — ¢,)
W, = = [rad/m]

azsin(@; +p — ¢;)
aé’a3W<p2 sin(g, — @3)

Wy7 = — . rad/m
7 a4Lpgsin(e; +p — ¢3) [rad/m ]

—sin @3) . —sin¢@;) . —sin@y) . ., (—singy) . _ 0}
a3{cos<p3}<p3+a7{cos<p7}(p7+a4{ cosd }‘P4 a 2{cos¢2}¢2_{0

—Q3SINQP3Wy3 — A7SINP7 W7 — A'4SiNQaWe4 + a’',singwy,, = 0

Wys = (@"25INQaWe5 — a3singswys — a;sing;wy;)/(azsing,) [rad/m]
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,~(—Sin@,) . —sings) . —Singg) . n o~ (—Singy) . (0
O P 0 v I g AR OON prg A1

2

(as—ag)agsin(ps — @4) (az—a'"’;)aesin(@; — @) {W4}
(ag—ajy)ascos(@s — @4) (az—a’’;)ascos(@; — @s)| W2

(a4—aﬁl)sin<p4 —(a,—a";)sing,

[—assimps AsSiNQg ]{(,0'5} _
—(as—ay)cosps  (a—a'’;)cosg,

A5C0SQPs  —asCOSPs | (P

e
Pe)d  asassin(@s—¢e)

W = ((%‘%)Sin(‘% — @4) Wy + (az—a""3)sin(@, — @)W,
¢s

assin(@s — @e ) ) [rad/m]

- <(a4—a£})sin((p5 — @) Wy + (a;—a"3)sin(@, — @s)w,
Pe

B agsin(@s — Q¢ ) ) [ rad/m]
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Grafico Andamento Rapporti di Velocita

Rapporti di Velocita

1 - w, [rad/m]
w, [rad/m]
*  Wgpy4 € Wy7 SONO 08 w, [rad/m]
sovrapposti 0.6 w, [rad/m]
w, [rad/m]
y W(pl Cambia S€gno 0.4 w frad/m] [— — —
w,, [rad/m —
0.2f 7 [radim} P
s 0 —
0.2 \
-04 r <
-0.6 -
-0.8
'1 : : L L I
1.2 1.25 1.3 1.35 1.4

q[m]
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Andamento angolo o
91 .

e Resta in un intorno
di 90° 90

89 r

86

85 r

84|

1.15 1.2 1.25 1.3 1.35 1.4
q[m]
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H S:]'“'-
J ] —m,g Y62 Va2
;a‘ m, n% '""~r;j F _mgg ng du yG3
C— — o/ S={"Mig,  u={Yes w=—== 1Yo
A —Msg Y65 T | ygs
G ,fl \ ) —m6g yG6 y(’;6
;‘ff IR / —m L )
_f'f ,‘J "2 : 7g} yG7 Ly (’?7J
| ;,.L ll-"l
_f’f. “‘“*\ /
. h‘j Eaié [ f q
e A a .
Vg + 7smg02
as .
Ve + 7 sin @3
) ) Ay
I Yc + azsings + a;sin@, + 7smgo4
B "o I} . as |
yg + a, sing, + (a4 — a4)smg04 + ?SanDS
) aeg
yg + a,sing, + ?Smg%
) ar;
\ Ve + azsings; + ?Smg07
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INDUSTRIALE A NA LISI STA TICA

( 1 )
a;

—CcoSQ,W

5 DLW

as

_COS(p3W3

2
Ay
a3Co0SQP3W3 + a,coSP,w- + 7cos<p4w4
" / as
a; cosQP,w, + (ay — az)cosp,w, + — COSPsWs

Qe
aA,CO0SPL W, + 7 COSPeWg

|

|<
I
(@)

RS
|

) a;
a3Singp;ws + > COSQ7W> )

F
a, as Ay
=my,g (7) COSP,Wo + M3 g (7) COSP3W3 + MmMyg (a3COS(p3W3 + a,cosp,w, + > cosg04w4)

a a
+ msg | aj cos@,w, + (a, — az)cosp,w, + 75cos<p5w5) + mgg (azcosq)zwz + 76005g06w6)

a
+ m-g (a3COS(p3W3 + 77C05(p7W7)
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Forza
. 5000
e La forza necessaria
diminuisce all’aumentare
della corsa del pistone 4500 |
4000 F
Z
L
3500 f
3000 |
2500 1 1 1 1 1
1.2 1.25 1.3 135 1.4
q[m]

14



.. DIPARTIMENTO 8 1222+2022
<J" e Syn ()1 AZIONE MECCANISMO

CANESTRO

15



	Diapositiva 1
	Diapositiva 2: Canestro Sportsystem Hydroplay
	Diapositiva 3: Analisi del meccanismo
	Diapositiva 4
	Diapositiva 5: Analisi posizione 
	Diapositiva 6: Analisi posizione 
	Diapositiva 7: Analisi di velocità 1 alla a.  maglia 
	Diapositiva 8: Analisi di velocità 2 alla a.  maglia 
	Diapositiva 9: Analisi di velocità  3 alla a.  maglia 
	Diapositiva 10: Risultati analisi di velocità
	Diapositiva 11: Analisi andamento angolo phi minuscolo pedice 5
	Diapositiva 12: Analisi Statica
	Diapositiva 13: Analisi Statica
	Diapositiva 14: Risultato Analisi Statica
	Diapositiva 15: Simulazione meccanismo 

