Slider-crank Analysis

Crank and coupler dimensions:

a:= 10-in b := 20-in

Vector loop approach:

63(62) = 180deg — asin(%sin(@z))

d(62) = a-cos(Bz) - b-cos(Og(Oz))

Approximation:

2

dapp(Gz) = a-cos(Bz) +b- 4a—b-(l - 005(2-62))

Law of cosines approach:

Error in approximation:

Saor{02) = dapp(02) — dic(62)

05 = 0-deg, 1-deg.. 360-deg
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Velocity Analysis:
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V4(62,m2) = —a-m2~sin(62) + b-wg(ﬁz,mz)-sin(63(92))
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Geometric Solution Result:

V4_ge0(62,0)2) = \/L(a-wz)z + (b-m3(62,m2))2J - 2~a-b-(o2~u)3(92,coz)-cos(63(62) - 92)

dﬁdot(@z,mz) = if(@z > 180~deg,V4_geO(92,(02),—V4_geo(92,0)2))
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Acceleration Analysis:
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oc3(92,0)2»0‘2) = W

a4(62,m2,0c2) = —a(cos(@z)-mzz + sin(ez)-ocz) + b-(cos(eg(ez))-mg(ez,m2)2 + sin(63(62))-a3(62,m;
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Slider Block Kinematics Summary:
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03(0) = 180deg — asin(%-sin(ez(t))) d(t) == a-cos(0(1)) — b-cos(03(1))

a3 = 2. cos(02(9) ‘(1) Na(t) = —a-0(t)-sin(02(1)) + b-w3(t)-sin(03(1))
b cos(93(t))

a3t = ;(aﬂz-cos(ez(t)) - a-wz(t)z-sin(Gz(t)) + b-w3(t)2-sin(63(t)))

- b-cos(G 3(t))

ag(t) = —a-(cos(@z(t))-coz(t)z + sin(@z(t))-ocz) + b-(cos(63(t))-co3(t)2 + sin(93(t))-oc3(t))
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