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Methods of velocities and accelerations
determination

Graphical methods
- velocity projection method,
- instantaneous center of rotation method,

( - instantaneous center of acceleration method,
- method of rotated velocities,
- velocity decomposition method,

[ - acceleration decomposition method,
- velocity scheme (diagram) method,

[ - accelerations scheme (diagram) method.

Analytical method

22.10.2019 TM&AC, Lecture 3, Sebastian Korczak, only for educational purposes



Instantaneous center of acceleration

center of acceleration

¢ - angular acceleration
w - angular velocity

22.10.2019 TM&AC, Lecture 3, Sebastian Korczak, only for educational purposes



Instantaneous center of acceleration method

Example

(iven: a 4 and a B

Searched: a C
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(iven: a 4 and a B

Searched: a C

Instantaneous center of acceleration method

Example

1. STEP:
con

ion of
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Instantaneous center of acceleration method

Example
(Jiven: a 4 and a B
C.
Searched: a,
1. STEP: AW a,
construction of —

2. STEP: find out
the center of
acceleration
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Instantaneous center of acceleration method<
ot

Example

(ay S5,

(iven: a 4 and a B

C
Searched: a, v Q
1. STEP: A i\ w dg AS

construction of a
A

2. STEP: find out
the center of
acceleration
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Instantaneous center of acceleration method
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Instantaneous center of acceleration method

Example

(iven: a 4 and a B

Searched: a C

1. STEP:
construction of

2. STEP: find out the
center of acceleration

3. STEP: find out a.
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Instantaneous center of acceleration method

Example

(iven: a 4 and a B

Searched: a C

1. STEP:
construction of

2. STEP: find out the
center of acceleration

3. STEP: find out a.
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Instantaneous center of acceleration method

Example 2

Given: a,

Searched: a

C

C@«d,ojl 6 L.
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Instantaneous center of acceleration method

Example 2
Given: a,
A
Searched: ac a,
P
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Instantaneous center of acceleration method

Example 2
Given: a,
A
Searched: ac W d,
C
Y
B
7
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Instantaneous center of acceleration method

Example 2

Given: a,

Searched: a

C
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Acceleration decomposition method

Example

Aﬁs

l—\/

AMB

LINEA
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Acceleration decomposition method

absolute acceleration
of point B

absolute acceleration
of point A

Example

_/\

~

B

3

(tangential)

Rotary acceleration
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Angular acceleration of point B

in rotation around point A.

Centripetal acceleration
(normal)

21




Acceleration decomposition method

Example

B €
T e ;
A

a _aA+aBA_aA+aBA+aBA

\ Rotary acceleration
Centripetal acceleration /D @ (tangential)

(normal) —
dmE=HX(HXAB)=- o AB a :[
.10.2019 TM&AC, Lecture 3, Sebastian Korczak, only for educational purposes 2-®

J<
O R




Acceleration scheme (diagram)

Acceleration scheme of a rigid body — geometry created by the
ends of it's acceleration vectors moved to the common starting
point (acceleration scheme's pole).

Acceleration scheme is similar to the corresponding rigid body:

it is scaled and rotated by (180°-y ) angle in the direction of

body's angular velocity if sgnw=sgre (or opposite direction
if sgnw#sgne).
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Acceleration scheme method

Example

Given: a, and a,+ geometry

Searched: a C
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Acceleration scheme method

Example

Given: a , and a,+ geometry

A
Searched: a C

acceleration scale, e.g.: 1cm — 1m/s”
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Acceleration scheme method

Example

Given: a , and a,+ geometry

A
Searched: a C

acceleration scale, e.g.: 1cm — 1m/s
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Acceleration scheme method

Example

Given: a , and a,+ geometry

A
Searched: a C

acceleration scale, e.g.: 1cm — 1m/s
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Acceleration scheme method X

Q
Example X
° 9

Given: a , and a,+ geometry

A
Searched: a C

acceleration scale, e.g.: 1cm — 1m/s
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Velocities and accelerations — example

Find velocity and acceleration of the point F using Ziecompositiom methods
—

7
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Velocities and accelerations — example

Decss L L ol ws 4
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Velocities and accelerations — example [at )
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Velocities and accelerations — example
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Velocities and acceleratlons example
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Velocities and accelerations — example
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Velocities and accelerations — example
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Velocities and accelerations — example 2

w=const.

Z

Hop €
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Velocities and accelerations — example 3 (appendix)
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Velocities in relative motion
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Velocities in relative motion
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Velocities in relative motion

absolute
velocity of
point 82

transportation
velocity

relative

velocity

22.10.2019 TM&AC, Lecture 3, Sebastian Korczak, only for educational purposes

41



Accelerations in relative motion

absolute acceleratic;n
of point B2

Transportatio'n acceleration
(absolute acceleration of
point B1)

Relative
acceleration

Coriolis
acceleration
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Accelerations in relative motion

. SO
5

.
VBoB1

A

— ___=u — —>C
dg,=dg,;tdg,5,Td

absolute acceleration | | Transportation acceleration Relative Coriolis
of point B2 (absolute acceleration of acceleration acceleration
point B1)
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