
ME 470 Final Project Analysis: Position Analysis 

Due September 22, 2021 

 

4 bar linkage 

Chosen Value Table 

 Link 1 Link 2 Link 3 Link 4 

Link Length d=8” a=5” b=8” c=6” 

Drawing: 

Determine 𝜃3, 𝜃4, 𝑎𝑛𝑑 𝜇 at all possible values of 𝜃2. 

𝐾1 =
𝑑

𝑎
 

𝐾2 =
𝑑

𝑐
 

𝐾3 =
𝑎2 − 𝑏2 + 𝑐2 + 𝑑2

2𝑎𝑐
 

𝐾4 =
𝑑

𝑏
 

𝐾5 =
𝑐2 − 𝑑2 − 𝑎2 − 𝑏2

2𝑎𝑏
 

𝐴 = 𝑐𝑜𝑠𝜃2 − 𝐾1 − 𝐾2𝑐𝑜𝑠𝜃2 + 𝐾3 

𝐵 = −2sin 𝜃2 

𝐶 = 𝐾1 − (𝐾2 + 1)𝑐𝑜𝑠𝜃2 + 𝐾3 

𝐷 = 𝑐𝑜𝑠𝜃2 − 𝐾1 + 𝐾4𝑐𝑜𝑠𝜃2 + 𝐾5 

𝐸 = −2sin 𝜃2 

𝐹 = 𝐾1 + (𝐾4 − 1)𝑐𝑜𝑠𝜃2 + 𝐾5 
 

𝜃41,2
= 2 tan−1 (

−𝐵 ± √𝐵2 − 4𝐴𝐶

2𝐴
) 

 

𝜃31,2
= 2 tan−1 (

−𝐸 ± √𝐸2 − 4𝐷𝐹

2𝐷
) 

μ 𝜇 = 𝜃4 − 𝜃3  
 

Crank Slider   

Chosen Value Table 

 Link 2 Link 3 Link 4 

Link Length a=1.4” b=4” c=1” 

 

 

Determine dmax, dmin, and Stroke length for this crank slider 

Stroke length 𝑑𝑚𝑎𝑥 = √(𝑏 + 𝑎)2 − 𝑐2     𝑑𝑚𝑖𝑛 = √(𝑏 − 𝑎)2 − 𝑐2   Stroke length = dmax - dmin 

Determine the following values (open) of 𝜃 3 and 𝑑 and 𝜇 at all possible values of 𝜃2. 

𝜃 3 
𝜃32

= sin−1 (
−𝑎 sin 𝜃2 + 𝑐

𝑏
) + 180° 

𝑑 d = a cosθ2 – b cosθ3 

𝜇 𝜇 = |𝜃4 − |𝜃3 − 180°||  for θ3 > 0° 

 

Inverted Crank Slider 

No analysis required. 


