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• Lecture aims:

• Understand the Acceleration diagram.

• Identify the Coriolis Component of  Acceleration

.
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Acceleration of  a Point

• The acceleration of  a point is the relationship between the change of  

its velocity vector and time .



Acceleration of  a Point

• The acceleration of  a point has a normal component that points towards the 

center of  the trajectory and a tangential component whose direction is 

tangential to the trajectory



Acceleration of  a Link

• Consider two points A and B on a rigid 

link as shown in Fig. 8.1 (a). Let the 

point B moves with respect to A, with 

an angular velocity of  ω rad/s and let α 

rad/s2 be the angular acceleration of  the 

link AB.



Acceleration of  a Link

• Since the point B moves with respect to A 

with an angular velocity of  ω rad/s, 

therefore centripetal or radial component 

of  the acceleration of  B with respect to A ,

• This radial component of  acceleration acts 

perpendicular to the velocity vBA, In other 

words, it acts parallel to the link AB.



Acceleration of  a Link

• We know that tangential component of  the 
acceleration of  B with respect to A ,

• This tangential component of  acceleration 
acts parallel to the velocity vBA. In other 
words, it acts perpendicular to the link A 
B.

• α = zero if  the crank rotate with constant 
speed
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Acceleration diagram
Bodies rotate about fixed point



Acceleration diagram
Bodies rotate about fixed point α = Unknown 
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Acceleration diagram
Bodies under general plane motion



Computing Acceleration in a Four-Bar Linkage

• Four-bar linkage with known angular velocity and acceleration of  the input 

link .



Computing Acceleration in a Four-Bar Linkage

• Acceleration polygon of  the four-bar linkage in the Fig.



Accelerations in a Slider-crank Linkage

• Slider-crank linkage with constant angular velocity in link 2



Accelerations in a Slider-crank Linkage

• Acceleration polygon of  the slider-crank . linkage in the Fig



Accelerations in a Slider-crank Linkage

• The crank of  a slider crank mechanism rotates clockwise at a constant speed of  300 r.p.m. The crank is 150 mm 
and the connecting rod is 600 mm long. Determine : 

1. linear velocity and acceleration of  the midpoint of  the connecting rod, and 

2. angular velocity and angular acceleration of  the connecting rod, at a crank angle of  45° from 
inner dead center position.



Coriolis Theorem



Coriolis Theorem

• Consider a link OA and a slider B as shown in Fig. 8.26 (a). 
The slider B moves along the link OA. The point C is the 
coincident point on the link OA.

ω = Angular velocity of  the link OA at time t seconds.
v = Velocity of  the slider B along the link OA at time t 
seconds.
ω.r = Velocity of  the slider B with respect to O (perpendicular 
to the link OA)
at time t seconds, and (ω + δω), (v + δv) and (ω + δω) (r + δr)



Coriolis Theorem

• Fig. 8.26 (b) shows the velocity diagram when 

their velocities v and (v + δv) are considered. 

• In this diagram, the vector bb1 represents the change in 

velocity in time δt sec ; 

• the vector bx represents the component of  change of  

velocity bb1 along OA (i.e. along radial direction) and 

• vector xb1 represents the component of  change of  

velocity bb1 in a direction perpendicular to OA (i.e. in 

tangential direction).



Coriolis Theorem



Coriolis Theorem

• Fig. 8.26 (c) shows the velocity diagram when the 
velocities ω.r and (ω + δω) (r + δr) are considered. 
In this diagram, vector bb1 represents the change 
in velocity ; vector yb1 represents the component 
of  change of  velocity bb1 along OA (i.e. along 
radial direction) and vector by represents the 
component of  change of  velocity bb1 in a 
direction perpendicular to OA (i.e. in a tangential 
direction)



Coriolis Theorem

Therefore, total component of  change of  velocity along radial direction

∴ Radial component of  the acceleration of  the slider B with respect 

to O on the link OA, acting radially outwards from O to A ,



Coriolis Theorem

The total component of  change of  velocity along tangential direction,

∴ Tangential component of  acceleration of  the slider B with respect 

to O on the link OA, acting perpendicular to OA and towards left,



Coriolis Theorem

• Now radial component of  acceleration of  the 

coincident point C with respect to O, acting in

a direction from C to O

• Tangential component of  acceleration of  the 

coincident point C with respect to O, acting in a

direction perpendicular to CO and towards left,



Coriolis Theorem

• Radial component of  the slider B with respect to 

the coincident point C on the link OA,

acting radially outwards

• Tangential component of  the slider B with 

respect to the coincident point C on the link OA 

acting in a direction perpendicular to OA and 

towards left,



Coriolis Theorem

• This tangential component of  acceleration of  the 
slider B with respect to the coincident point C on the 
link is known as Coriolis component of  
acceleration and is always perpendicular to the 
link.
∴ Coriolis component of  the acceleration of  B with 
respect of  C,

• Where

ω = Angular velocity of  the link OA, and
v = Velocity of  slider B with respect to coincident point C.



Coriolis Theorem

• The anticlockwise direction for ω and the 

radially outward direction for v are taken as 

positive.

• The direction of  Coriolis component of  

acceleration will not be changed in sign if  both 

ω and v are reversed in direction.



Coriolis Theorem

• A mechanism of  a crank and slotted lever quick return motion is shown 

in Fig. 8.28. If  the crank rotates counter clockwise at 120 r.p.m., 

determine for the configuration shown, the velocity and acceleration of  the 

ram D. Also determine the angular acceleration of  the slotted lever.

Crank, AB = 150 mm ; Slotted arm, OC = 700 mm and link

CD = 200 mm.

Example

Solution. Given : NBA = 120 r.p.m or ωBA = 2 π × 120/60 = 12.57 

rad/s ; A B = 150 mm = 0.15 m; OC = 700 mm = 0.7 m; CD = 

200 mm = 0.2 m We know that velocity of  B with respect to A ,



Coriolis Theorem

• vector ab = vBA = 1.9 m/s

• Since the point C lies on OB' produced, therefore, divide 
vector ob' at c in the same ratio as C divides OB' in the space 
diagram. In other words, ob’/oc = OB’/OC′ 

• Now from point c, draw vector cd perpendicular to CD to 
represent the velocity of  D with respect to C i.e. vDC , and 
from point o draw vector od parallel to the path of  motion of  
D (which is along the horizontal) to represent the velocity of  
D i.e. vD. The vectors cd and od intersect at d.
By measurement, we find that velocity of  the ram D,

• vD = vector od = 2.15 m/s

Example



Coriolis Theorem

• From velocity diagram, we also find that

• Velocity of  B with respect to B',
vBB' = vector b'b = 1.05 m/s

• Velocity of  D with respect to C,
vDC = vector cd = 0.45 m/s

• Velocity of  B' with respect to O
vB′O = vector ob' = 1.55 m/s

• Velocity of  C with respect to O,
vCO = vector oc = 2.15 m/s

• ∴ Angular velocity of  the link OC or OB',

Example



Coriolis Theorem
Example

These two components are mutually perpendicular. Therefore 

from point o', draw vector o'y parallel to B'O to represent aB O
r

′ = 

4.62 m/s2 and from point y draw vector yb'' perpendicular to 

vector o'y to represent aB Ot ′ . The vectors xb'' and yb'' intersect at 

b''. Join o'b''. The vector o'b'‘ represents the acceleration ofB' with 

respect to O, i.e. aB′O.



Coriolis Theorem
Example

The two components are mutually perpendicular. Therefore draw 

vector c'z parallel to CD to represent aDCr = 1.01 m/s2 and from 

z draw zd' perpendicular to vector zc' to represent aDCt , whose

magnitude is yet unknown.

From point o', draw vector o'd' in the direction of  motion of  the 

ram D which is along the horizontal. The vectors zd' and o'd' 

intersect at d'. The vector o'd' represents the acceleration of  ram

D i.e. aD.

We know that angular acceleration of  the slotted lever,

By measurement, we find that acceleration of  the ram D,
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