2. Kinematic Analysis
4. Numerical Solution of Loop Closure Equations
Quick Return Mechanism
61, is the input and s;4 is the output.
Disconnect A and C to eliminate loops.
Reconnecting A (C disconnected):
AgA; = AgB + BA;
Reconnecting C (A disconnected):
AoB +BC, = A,C,
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2. Kinematic Analysis
4. Numerical Solution of Loop Closure Equations
Quick Return Mechanism
60, is the input and s;4 is the output.
Disconnect A and B to eliminate loops.
Reconnecting A (B disconnected):
AoAz = AoC + CA3
Reconnecting B (A disconnected):
AgBs = A,C +CB,
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2. Kinematic Analysis
4. Numerical Solution of Loop Closure Equations

Quick Return Mechanism

61, is the input and s;4 is the output.
Disconnect B and C to eliminate loops.
Reconnecting B (C disconnected):

AoBs = AoA + 4B,

Reconnecting C (B disconnected):

AgA +AC, = AyCq
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2. Kinematic Analysis
4. Numerical Solution of Loop Closure Equations
Quick Return Mechanism
AA; = AoB + BA;
ayeif12 = —is; ¢ + sg5eif1e
Re:a,c0s0,, = s53c05014

Im: a,;sin6;, = —S15 + S535in014

AgB + BC, = AeCs
—isis + a4ei914 =ia; + S16
Re:a,co5014 = S1¢

Im: —s15 + a,sinf4 = a4
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2. Kinematic Analysis
4. Numerical Solution of Loop Closure Equations
Quick Return Mechanism
Agd, = AL + [
a,e'%12 = ja; + 514 + (a, — s53)ei(1a~™)
Re: aycos015 = S16 + (ay — S53)c0s(014 — )

Im: a,sinb;; = a; + (ag — Ss53)sin(f14 — )

AyBs = A,C + CB,
—isy5 = iay + Sy + azei 14~
Re: 0 = 514 + a4cos(6,4 — )

Im: —S15 = a; + aysin(fy4 — @)
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2. Kinematic Analysis
4. Numerical Solution of Loop Closure Equations
Quick Return Mechanism
AoBs = AgA + 4B,
—iS15 = azewlz + ssgei(914‘”)
Re: 0 = a,c050;, + S53c05(014 — )

Im: S15 = a,sinf;, + S535in(014 — )

AA + AC, = Aot
aet®12 + (a, — sg3)eif1s = ia; + 546
Re: aycos0;,5 + (ay — S53)c05014 = S16

Im: a,sinf,, + (as — Sg3)sinfy, = a,
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2. Kinematic Analysis
4. Numerical Solution of Loop Closure Equations
Quick Return Mechanism

Whatever we try:

In total four equations with four
unknowns however coupled for input 6,
a. Try numerical solution.

b. Assume s;4 is known, solve backwards in closed
form.
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2. Kinematic Analysis
Velocity and Acceleration Analyses, Direct Derivatives
Inverted Slider-Crank Mechanism
i(03) = 014040014

7
Vg,

615553012 + i6,,5. etz 4 §,,e1012 + i@
(o

) = ib 0,014 — 01, a et

S
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2. Kinematic Analysis
Velocity and Acceleration Analyses, Direct Derivatives
Inverted Slider-Crank Mechanism

Syzeifiz + a‘ei(g a, +azeif

Re: 553¢050;, + aszsinf, = a; + a,cos614(1)

Im: s,38in6;, — azc0s61, = a,Sinb;, @)

(i $523€05015 — 0125235in015 + 01,a30050,, = —0;,a,5in014
(2):$z3sin€12 + 01252305015 + 0120351015 = 0140405601,

Let 8,, be the input:

[u, A .(,‘W,,H ;}
sinfy, —ascos6y4ll6;,

ME 301 Theory of Machines I

14-Nov-20

2. Kinematic Analysis
Velocity and Acceleration Analyses, Direct Derivatives
Inverted Slider-Crank Mechanism
sp3e'012 + :13ei(‘ 3 a; +azeifn

Since loop closure equation is a constrain equation its
time derivatives relate velocity and accelerations!

i(61,— ”
.’( 2 i614a,e014

Vs,
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2. Kinematic Analysis

Velocity and Acceleration Analyses, Direct Derivatives

Inverted Slider-Crank Mechanism
01250361012 + S350 + 101550 (%23) = 16,0101

n be determined (re

. i .2
01404814 — 0, aset0re

Given one acceleration (say 6,,) the others and 6;,) can be determined
(recall F = 1). Please recognize the equation is again linear in unknowns!

@ B 2
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2. Kinematic Analysis

Velocity and Acceleration Analyses, Direct Derivatives
Inverted Slider-Crank Mechanism

—014a,5in6y,
058, + by, ascos6, azsing,,

161, + 61, asc

st =13
det[A] = |A| # 0, there is a solution

— a45inf;,5inb;,
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2. Kinematic Analysis

Velocity and Acceleration Analyses, Direct Derivatives
Four-Bar Mechanism

1404500614 — 0;4°a4c056;4

11404C05014 — 014 aysindy,

61, — 615 613+ 014 a;cos0;.
ay5inby; — 013 azsindy; + 6,4 azsindy,
05614 — C0S6y35in6,,)
014)
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2. Kinematic Analysis

Velocity and Acceleration Analyses, Influence Coefficients
-Crank Mechanism
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2. Kinematic Analysis

Velocity and Acceleration Analyses, Influence Coefficients
A 0,3
Slider-Crank Me :
=ia,+s5+a
€056,
Im: a,siné;,
(1):=612¢
(2):6;,a,c0s
@)=6 " azcosfyy
the velocity influence coefficient of 6,5 when 6,5 is the input

(1) - 514 apsinby; |61y = ap— 1%

0 when c¢

0 when sinl
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2. Kinematic Analysis

Velocity and Acceleration Analyses, Influence Coefficients
Slider-Crank Mechanism

613 = 923612 .
0 923612 + 923612

S14 = 9211'?12 .
514 = g24612 + goa
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