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Eccentric Crank-Shaper Mechanisms - Table 2-13
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Clear[par, ¢, ¥, ¥1, Y2, ¢0, y0, a, b, ¢, d];
parl = {a> 18, d-» 38, e-»> 5, k> 24, x> 55Degree, AOx-> 0, AOy-»> 0, ¥y0- 0}

{a->18,d—->38,e->5, k—->24, x>55° A0x—-> 0, A0y >0, y0->0}

= crank-shaper mechanismus: Basic functions

o = ArcTan[a Sin[¢]/(d-a Cos[¢])]
A = Simplify[Sqrt[(a Sin[¢])"2 + (d-a Cos[¢])"2]]
A = Simplify[ArcCos[e / A] ]
fy =n - (o + 1)
asin[o]
ArcTan[‘diaCOsw] ]

Va? +d? -2adCos o]

ArcCos[ i }

a? +d? -2adCos[g]

e asSin[o]

7 - ArcCos -ArcTan| =——————

[ a?+d?-2adCos[p] ] [d—aCos[w]}
fc=8Sqrt[A"2-e"2]
a? +d? -e? -2adCos[p]
my = 3/2Pi-¢p-0-2
37 e aSin[o]
—— - (¢ - ArcCos - ArcTan| ————————
2 [ a? +d? -2adCos|o] ] [d—aCos[w]}

fctmy[£_ ] := If[Abs[£] >Pi/2, Pi-Abs[£f], Abs[£]];

xK = AOx + aCos[p+y0] +kCos[x+y¥0-Pi/2+ Y]
yK = A0y + aSin[¢p +y0] +kSin[x+y0-Pi/2 + ]

A0x +acCos[y0+ @] +kSin[y0 + x + Y]

A0y -kCos[y0+x+ ] +aSin[y0 + ¢]
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n Evaluations

£y
— /. parl/.

18 Sin[y ]

7 - ArcCos | 3616 Cos (0]

5
\/1768-1368 Cos [¢] } ArcTan[

°

¢ = phiG » Degree;
o
Plot[? /. parl, {phiG, 0, 360}, Frame » True, GridLines - Automatic,
AxesLabel -» {"phi [Grad]", None}, PlotLabel » "sigma [Grad]", PlotRange -» {{0, 360}, {-40, 40}}] ;
o=.;
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¢ = phiG » Degree;
A
Plot[7 /. parl, {phiG, 0, 360}, Frame » True, GridLines - Automatic,
AxesLabel -» {"phi [Grad]", None}, PlotLabel » "lampda [Grad]", PlotRange -» {{0, 360}, {70, 90))] ;
Q=3
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¢ = phiG » Degree;
£y . Co .
Plot-.[T /. parl, {phiG, 0, 360}, Frame -» True, GridLines - Automatic,

AxesLabel -» {"phi [Grad]", None}, PlotLabel - "psi [Grad]", PlotRange - {{0, 360}, {50, 150}}] ;
0=.;
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fctmy[my /. parl /. ¢->0] // N

-0.25268

¢ = phiG » Degree;

Plot[fctmy[my /. parl] / Degree, {phiG, 0, 360}, Frame » True, GridLines - Automatic,

AxesLabel -» {"phi [Grad]", None}, PlotLabel -» "Transm.A. my (Degree)", PlotRange » {{0, 360}, Automatic}];
Q=3

Transm.A. my (Degree)
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dfy =D[fy, ¢];
¢ = phiG *x Degree;
Plot[dfy /. parl, {phiG, O, 360}, Frame -» True, GridLines - Automatic,
AxesLabel -» {"phi [Grad]", None}, PlotLabel » "dpsi", PlotRange » {{0, 360}, Automatic}];
Q=.;
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ergl = Solve[ (dfy /. parl) =0, ¢] // N

{{p—~1.22164}, {¢~>-0.9207}}

phierg = ¢ / Degree /. ergl[[1]]

69.9948

£y / Degree /. parl /. ¢ -> phierg Degree
69.9948

phierg = (2Pi+¢) /Degree /. ergl[[2]]
307.248

£y / Degree /. parl /. ¢ -> phierg Degree

127.248
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¢ = phiG » Degree;
Plot[fc /. parl, {phiG, 0, 360}, Frame » True, GridLines - Automatic,

AxesLabel -» {"phi [Grad]", None}, PlotLabel » "c", PlotRange » {{0, 360}, Automatic}];
Q=3
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fc

a?z +d? -e? -2adCos[yp]

dfc =D[fc, ¢]

adSin(p]
a?+d?-e?-2adcCos[op]

dfc /.90

0

¢ = phiG » Degree;
Plot[dfc /. parl, {phiG, 0, 360}, Frame » True, GridLines - Automatic,

AxesLabel -» {"phi [Grad]", None}, PlotLabel -» "dc", PlotRange » {{0, 360}, Automatic}];
Q=.;
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ergl = FindRoot [ (dfc /. parl) == 0, {¢, Pi}]

(¢ 3.14159}

phierg = ¢ / Degree /. ergl[[1]]

180.

fc /. parl /. ¢ -> phierg Degree

55.7763

xK /.y £y /. parl

5

18 Sin[¢] ]}
1768 - 1368 Cos [¢]

18 Cos [¢] - 3240 Sin |55 ° - ArcCos | 38 T8 cos (o]

| - arcTan|
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¢ = phiG » Degree;
Plot[xK /. ¢y » £y /. parl, {phiG, 0, 360}, Frame -» True, GridLines - Automatic,
AxesLabel -» {"phi [Grad]", None}, PlotLabel » "xK", PlotRange » {{0, 360}, Automatic}];

P=.;
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¢ = phiG » Degree;
Plot[yK /. ¢y » £y /. parl, {phiG, 0, 360}, Frame -» True, GridLines - Automatic,
AxesLabel -» {"phi [Grad]", None}, PlotLabel -» "yK", PlotRange » {{0, 360}, Automatic}];

=.;
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xKpar =xK /. y» £f§ /. parl;
yKpar =yK /. ¢y » £f§ /. parl;
plol = ParametricPlot[{xKpar, yKpar}, {¢, O, 2Pi}, PlotRange -» {{-10, 40}, {-0, 40}},
Frame -» True, GridLines - Automatic, PlotLabel » "Path of K in x-y-frame ", AspectRatio - Automatic];

Path of K in x-y-frame
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