
end of fallvβ 0
in
rad
⋅:=sβ 0 in⋅:=

maximum lift of risesh h:=

beginning of risev0 0
in
rad
⋅:=s0 0 in⋅:=

Critical Extreme Positions (CEPs):
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Polynomial functions for rise-fall segment:

polynomial angle at max liftθh
β

2
:=

lift heighth 2 in⋅:=

rise-fall angle durationβ 240 deg=β θcam_end θcam_start−:=

camshaft end angle of fallθcam_end 300 deg⋅:=

camshaft start angle of riseθcam_start 60 deg⋅:=

Rise-fall specs:

'Dwell - Rise-Fall - Dwell' Cam Polynomial Function Design
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Find C2 C3, C4,( ):=

vrf β C1, C2, C3, C4,( ) vβ=

srf β C0, C1, C2, C3, C4,( ) sβ=

srf θh C0, C1, C2, C3, C4,( ) sh=

Given

initial guessesC4 10 in⋅:=C3 10 in⋅:=C2 10 in⋅:=

Alternative Solution Method:
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θ 0 deg⋅ 1 deg⋅, β..:=
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A 1− B⋅:=
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C1 0 in⋅:=C0 0 in⋅:=

Resulting Equations and Solution:



s-v-a-j diagrams:

θ 0 deg⋅ 1 deg⋅, 360 deg⋅..:=

s θ( ) 0 θ θcam_start≤if

srf θ θcam_start− C0, C1, C2, C3, C4,( ) θcam_start θ< θcam_end<if

srf β C0, C1, C2, C3, C4,( ) θ θcam_end≥if

:=

v θ( ) 0 θ θcam_start≤if

vrf θ θcam_start− C1, C2, C3, C4,( ) θcam_start θ< θcam_end<if

0 θ θcam_end≥if

:=

a θ( ) 0 θ θcam_start≤if

arf θ θcam_start− C2, C3, C4,( ) θcam_start θ< θcam_end<if

0 θ θcam_end≥if

:=
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NOTE: discontinuities in a(θ) at start and end of rise-fall segment 
result in non-finite jerk


