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In[1]:= enVertCircel [where_, radie_] : =
Modul e [ {},
Li neeTabl e[ {where[[1]] +radi e « Cos [V],
where[[2]], where[[3]] +radiexSin[v]}, {v, 0, 2Pi, Pi /12}]
]
In[2]:= showP[pkts_ List]:=
Map [ (
showP[m[[1]], ©#[[2]]]
) & pkts]
showP[nane_, where ] : =
Modul e[ {},
{Poi nt [where], Text [nane, where, {-1, 0}]}
]
. : . _ (Cosevinkel -Sinevinkel
Inf4]:=  vridPunkt [vinkel ] : = Si nevi nkel Cose@vi nkel
In[5]:= kal kSnittPunkter [radi eCentrum_, cPunkten_, radi eCPunkten_] : =

Modul e| {di st, x, y, vridVinkel, cx, cy, x1, y1, x2, y2},
{cx, cy} = cPunkten;
di st = Eucl i deanDi stance[{0, 0}, cPunkten] // N

di st 2 - r adi eCPunkt en® + r adi eCent r unf
X = // N,
2 di st

2
; J4 di st 2 r adi eCent r unf - (di st? - radi eCPunkt en? +r adi eCentrurT?) /)N
2 di st

vridVi nkel = ArcTan[cX, cy];

{x1, y1} = {X, y}.vridPunkt [-vridVinkel ] // N,
{x2, y2} = {X, -y}.vridPunkt [-vridVinkel ] // N
{{x1, y1}, {x2, y2}}
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In[6]:=

In[7]:=

figAsBox [start , dins_] : =
Modul e[ {l en, wi dt h, hei ght, dx, dy,

dz, radi e, offset, endx, endy, endz, nane, endoffset },

{l en, wi dth, hei ght, {dx, dy, dz}, radie, {endx, endy, endz}, nane} = di ns;

of fset = {dx, dy, dz};

endof f set = {endx, endy, endz};

Cuboid[start +offset + {0, ~-width /2, -height /2},
start + {l en, width /2, height /2} +endof f set ]

figAsCyl [start_, dins_] :=
Modul e[ {l en, wi dt h, hei ght, dx, dy,

dz, radi e, offset, endx, endy, endz, nane, endoffset },

{l en, wi dth, height, {dx, dy, dz}, radie, {endx, endy, endz}, nane} = di ns;

of fset = {dx, dy, dz};
endof f set = {endx, endy, endz};
Cylinder [{start +of fset, start + {0, |l en, 0} +endof fset }, radie]



PublicDemo.nb

m Run

In[8]:= Module
{j obbRadi e, radi eArm tjockLillaArm
pOo,

gol vet Z, gCol vet,

di nfigl, gFigl,

di nfi g2, gFi g2,

di nfi g3, gFi g3,

di nfi g4, gFi g4,

gFi g51, gFi g52, gFi g61, gFi g62, gFi g7, gFi g81, gFi g82,
gFi g3Static, gFig4Static, gFig5Static,

gArm

pl, p2, p2x, p2y, p2z, p3, p3x, p3y, p3z,

dt, triangel, gTriangel, novedTri angel ,

radieSnittCrkel, circSnitt, px11, pz11, px12, pz12, pll, pl2,

t oShow, machi neNunber, al | Machi nes, all Al fa, final Picture,
ol dpx, ol dpy, ol dpz, ol dl enLongArm ol dr adi eAr m
denoPoi nts, denoPoi nt Now, fi gDenpoPoi nts
b
denoPoi nts =
Table[{r Sin[t], r Cos[t], r /1Sin[t]-1.5}, {t, 0, 2Pi, Pi /32}] /. T ->.5;
fi gDenpbPoi nts = Li ne@edenoPoi nts;
denoPoi nt Now = 1;
golvetz =-1.7;
j obbRadi e = 0. 99;

po = {0, 0, 0};
(* box | en, wi dt h, height, offset origo, radie, end offset«)
di nfigl = {0.4, . 2, . 2, {0, .05, 03, 0.1, {0, 0, 0}, "notor"};
dinfig2 =
{. 2, .2, .2, {0, -.05, 03}, 0.02, {0, 0, 0}, "notoraxel"};
di nfig3 = {-0.20, .04, .07, {-.05, 0, 0},
0.02, {.05, 0, 0}, "notorarn};
di nfig4 = {0. 20, .04, .07, {0, -0.20/2, 0},

0.01, {0, -0.20/2, 0}, "lagerarm };
tjockLill aArm=.02;

gFi g1 = fi gAsCyl [pO, dinfigl];
gFi g2 = fi gAsCyl [pO, dinfig2];

gFig3Static =figAsBox [p0, dinfig3];
gFi g4Static =figAsCyl [p0, dinfig4];
gFi g5Stati c = Sphere[p0, 3«dinfig4[[5]]];

dt =. 2;
triangel =

V3 V3
s 0}, {—dt *1/2, -dt =

{{dt, 0, 03, {-dt «1/2, dt « , 0}} /N
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al I Machines = {{}, {}, {}};
allAlfa={{}, {}, {3}
gCol vet = Pol ygon|
{{2, 2, golvetZ}, {2, -2, golvetZ}, {-2, -2, golvetZ}, {-2, 2, golvetZ}}];

{ol dpx, ol dpy, oldpz} = {Infinity, Infinity, Infinity};
ol dl enLongArm=Infinity;
ol dradi eArm= Infinity;
ol dl enLongArm=Infinity;
Mani pul at e
[
I f [vliScenari o,
| f [denpPoi nt Now == Lengt h@edenoPoi nts -1, denoPoi nt Now=07;
++denoPoi nt Now;
{pX, py, pz} = denoPoi nt s [ [denpPoi nt Now] ];
(xpx += .05; «)
denoPoi nt Now = 17;
If [{ol dpx, ol dpy, ol dpz} != {px, py, pz},
novedTri angel = Map[ (& + {pX, pY, pz}) & triangel ];
{ol dpx, ol dpy, ol dpz} = {px, py, pz};
triangel Moved = True,
triangel Moved = Fal se
1
radi eArm=rArm
(»dinfig3[[1]]=rArm - dinfig3[[4,1]]; *)
I f [ol dradi eArm !=radi eArm
dinfig3[[1]] =rArm;
gFi g3Static =figAsBox [p0O, dinfig3];
ol dr adi eArm=r Arm
1%

Do [
(<1 f [triangel Moved, )
{p2x, p2y, p2z} = novedTri angel [ [nmachi neNunber ]7;
transform= Transl ati onTransform[{-] obbRadi e, 0, 0}];

Swi t ch [machi neNunber ,

1,

{p2x, p2y, p2z} =transform[{p2x, p2y, p2z}];

P2 = {p2X, p2y, p2z},

2,

rotate = Rotati onTransform[-120 Degree // N, {0, 0, 1}];
{p2x, p2y, p2z} =rotate[{p2x, p2y, p2z}];

{p2x, p2y, p2z} =transform[{p2x, p2y, p2z}];

p2 = {p2x, p2y, p2z},

3,

rotate = Rotati onTransform[+120 Degree // N, {0, 0, 1}];
{p2x, p2y, p2z} =rotate[{p2x, p2y, p2z}];

{p2x, p2y, p2z} =transform[{p2x, p2y, p2z}];
P2 = {p2x, p2y, p2z}
I

(%15 %)
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(¥P2={p2X, p2y, p22}; *)

{p3x, p3y, p3z} = p2;
p3y = 0;
p3 = {p3x, p3y, p3z};

radi eSnittCirkel =Sgrt [l enLongArm*2 -p2y~2] // N;
radi eArm=rArm

{{px11, pz11l}, {px12, pz12}} =
kal kSni tt Punkt er [radi eArm {p3x, p3z}, radieSnittCirkel ];
pll = {px11, O, pzll}; pl2 = {px12, 0, pzl2};

al | Al fa[ [machi neNunber 1] = -ArcTan[px11, pz11] // N;
pl = {Cos[al | Al fa[[machi neNunmber 177 = radi eArm
0, -Sinfall Al fa[[machi neNunber ]]1] »radi eArm} // N

gFi g3 = Rotate[gFig3Static, all Alfa[ [machi neNunber 1], {0, 1, 0}];
gFi g4 = Transl ate[gFig4Static, pl];

gFi g51 = Transl ate[gFig5Static, pl+ {0, -dinfig4[[1]] /2, 0}];
gFi g52 = Transl ate[gFig5Static, pl+ {0, dinfig4[[1]]/2, 0}];
gFi g61 = Cyl i nder [{pl+ {0, -dinfig4[[1]] /2, O},

p2+ {0, -dinfig4[[1]] /2, 0}}, tjockLillaArm];
gFi g62 = Cyli nder [{pl + {0, +dinfig4[[1]] /2, O},

p2 + {0, +dinfig4([1]] /2, 0}}, tjockLillaArmi;
gFi g7 = Transl at e [gFi g4Static, p2];
gFi g81 = Transl ate[gFi g5Static, p2+ {0, -dinfig4([1]] /2, 0}];
gFi g82 = Transl ate[gFi g5Static, p2+ {0, dinfig4[[1]] /2, 0}];

t oShow = {gFi g1, gFi g2, gFi g3, gFi g4,
gFi g51, gFi g52, gFi g61, gFi g62, gFi g7, gFi g81, gFi g82};

toShow = {gFi g1, gFi g2, gFi g3, gFi g4, gFi g61, gFi g62, gFi g7};
(« Sphere och transformis really heavy «)
(«t oShow={gFi g51, gFi g52, gFi 981, gFi g82}; «)
Swi t ch [machi neNunber ,
1,
alfal=allAlfa[[1]];
al | Machines[[1]] = Map[Transl| ate[#t, {j obbRadie, 0, 0}] & toShow],
2,
alfaz =allAlfa[[2]];
al | Machines[[2]] = Map[ (Rotate [, 120 Degree, {0, 0, 1}]) &
Map [Transl at e[, {j obbRadie, 0, 0}] & toShow] ],
3,
alfa3 =allAlfa[[3]];
al I Machines[[3]] = Map[ (Rotate [, -120 Degree, {0, 0, 1}]) &
Map [Tr ansl at e [, {j obbRadie, 0, 0}] & toShow]];
1
, {machi neNunber, 1, 3}7];

final Picture = Map[ (G aphi cs3Dett) & all Machi nes];

Show|
{
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G aphi cs3DeG een,
final Picture,
G aphi cs3DeOpacity[0.17,
G aphi cs3DegCol vet ,
G aphi cs3DeRed,
G aphi cs3DeOpacity[0.76],
G aphi cs3De {Pol ygon [novedTri angel ]}
, I f [vlScenari o, Graphi cs3Defi gDenpPoi nts, G aphi cs3DeRed]
b
| mageSi ze -> {500, 500},
Axes -> Fal se, Boxed -> Fal se,
AxesOrigin -> {0, 0, 0}, Spherical Regi on -> Tr ue,
Pl ot Range -> {{-2, 2}, {-2, 2}, {-2, 1}}
I

{{pl, p2, p3}, Control Type -> None},

{{rArm 1, "Lenght upper joint"}, 0, 2},

{{px, O, "Desired x"1}, -1, 1},

{{py, O, "Desired y"}, -1, 13,

{{pz, -1.7, "Desired z"}, -2, 0},

{{lenLongArm 1.5, "Length of lower joint"}, 0.5, 2},
{{alfal, 30Degree, "Engine axis 1 rotation (Read only)"},
-360 Degr ee, 360 Degree},

{{al fa2, 30 Degree, "Engine axis 2 rotation(Read only)"},
- 360 Degr ee, 360 Degree},

{{al fa3, 30 Degree, "Engine axis 3 rotation(Read only)"},
- 360 Degr ee, 360 Degree},

Delimter,

{{vlScenari o, Fal se, "Run scenario"}, {True, Fal se}},
TrackedSynmbol s -> {rArm px, py, pz, | enLongArm vi1Scenari o},
SynchronousUpdat i ng -> Tr ue,

Control Pl acenent — Bottom
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Qut[ 8] =

Lenght upper j oint E
Desired x F
-
Desired y
Desired z 1
e
Length of |ower joint E
Engi ne axis 1 rotation (Read only) B
Engine axis 2 rotation(Read only) ]
Engine axis 3 rotati on(Read only) E

Run scenario D



