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&&Aa&\; M. Kindrachuk.
Engineering department

Subject: Theory of mechanisms and machines
Module 1
Question card # 1
1. Which of these mechanisms is called slotted-link mechanism ?
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2. Link with mass m = 10 kg is
statically balanced by - s
counterweight m v = 25 g@. o [ )
Determine  the  radius  of fer b
counterweight r, if the distance
rs = 0,25 mm.

3. Determine mechanism
structure

4. Determine scale factor py by
measurement of the segment pa .

Determine linear velocities of
points A B,C, S, S, (VB, Vc, Vsz,
Vs4), determine and mark angular
velocities ®, and w4 of con-rods
AB and A4S on the diagram. Initial
data: Angular velocity of the
crank 1: ®; = 100 st links
dimensions: loa = 0,02 m; lag =
0,1 m; lac =0,09 m;

5. Determine reduced moment of
the mechanism by Zhukovskyi
method if: P,=4 N; P3=7N; ¢ =
10°. Dimensions of links: Loa =
35 mm; Lag = 40 mm; EASZ =15
mm; {gs = 40 mm; {gsz = 20 mm
Centre of gravity of link AB (2) is
in the point S,, Centre of gravity
of link BS (3) is in the point Ss.
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&&Aa&\; M. Kindrachuk.
Engineering department

Subject: Theory of mechanisms and machines
Module 1
Question card # 2

1. Which of kinematic pairs is a 4 class pair?

e
2. A rotating link is balanced by 2 T i
counterweights my i m,, they are ‘ 1S -
installed on equel distancees rey ;} T [
from the axis of rotation. Determine
the mass of the link, if the masses of
counterweights m; = m, = 10 g; %
distances rs = 1 mm:; T —l I
Few=25cm; €1 = &5
3. Determine mechanism structure

ré .

—

4. Determine acceleration scale
factor pu, by measurement of the

segment p‘a’. Determine linear
accelerations of points 4, B, C, S, S4
(ag, as, asy, asy). Determine
tangential accelerations of points B
and C relative to point A (aj,and

a;,), determine and show angular

accelerations €, and g4 of con-rods
AB and AS on the diagram.. Initial
data: Angular velocity of the crank
1: w1 = 100 s*. Links dimensions:
IOA =0,02 m; IAB =0,1m; IAC =0,09
m.

5. For given mechanism position to B
determine reduced mass Myeq: m1 = 4
kg; my = 3 kg, Jso = 0,15 kgmz, Js3

0,2 kgm? log = 40 mm; (xp = :]
70mm; Lasp=35mm. The slider 1 is . - TN A
assumed as the reduced link. 0 Ho () 7T
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Engineering department

Subject: Theory of mechanisms and machines
Module 1
Question card # 3

1. Which of kinematic pairs is a 1class pair ?
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counterweights m; i my, are installed TLi. S i
on equel distancees rq, from the Ll 77
axis of rotation. Determine the mass Fow
of the link m, distances ¢, i £, , if the m, DL
masses of couterweights my = my = T T
20 g; distances rs = 0,5 mm; rey
20 sm; 1= ¢, =50 cm.

3. Determine mechanism structure

2. A rotating link is balanced by 2 IE T

s

4. Determine inertia forces and
moments of inertia forces acting to
pistons 3 and 5, con-rods 2 and 4.
The directions of inertia forces and
moments should be shown on
mechanism diagram. Initial data.
Links dimensions: Iac =0,1 m; lac =
0,09 m. The masses of the links: m,
= 0, 6 kg; mg = 0,5 kg; my =0,55
kg; ms = 0,48 kg. Links products of
inertia: Js, = 0,0085 kg m?; Jss = 0,
0078 kg m?, pa = 10 m-sec %/mm.

5. Determine reduced moment of
the mechanism by Zhukovskyi
method if: P, =4 N; P3=7 N; ¢ =
60°. Dimensions of links: Loa = 30
mm; £ag = 40 mm; Lasy = 15 mm;
£rs = 40 mm; £rs3 = 20 mm Centre
of gravity of link AB (2) is in the
point S,, Centre of gravity of link
BS (3) is in the point Ss.




1. Which of these mechanisms is called crank-slider mechanism?
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2. Centre of gravity of link, mo
rotates with constant frequency »
= 20000 rpm, rs = 0,1 mm.
Determine the mass of the link, if
on it a force

P; = 660 N acts.
3. Determine mechanism
structure

4. Determine scale factor py by
measurement of the segment,,.
Determine linear velocities of
pOintS A B, C, S, S, (VB, Ve, Vs,
Vs4), determine and mark angular
velocities w, and m4 of con-rods
AB and A4S on the diagram.. Initial
data: Angular velocity of the
crank 1: o; = 80 s Links
dimensions: lopp = 0,05 m; lag =
IAC =0,2m.

5 Determine reduced moment of
the mechanism by Zhukovskyi
method if:P, =5 N;

P; = 8 N; ¢ = 45°. Dimensions of
links: £oa = 30 mm; £ g = 60
mm; flas; = 25 mm. Centre of
gravity of link AB (2) is in the
point S.

Engineering department
Subject: Theory of mechanisms and machines

Question card # 4
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Engineering department

Subject: Theory of mechanisms and machines
Module 1
Question card # 5

1. Which of kinematic pairs is a 4 kind kinematic pair?

2. Determine the mas of counterweight
mew, If it is installed on a distance rq, = s
10 sm from the axes of rotation, rs =
0,5 mm; m = 2 kg.

I
3

Few s

3. Determine mechanism structure

4. Determine acceleration scale factor i,
by measurement of the segment .
Determine linear accelerations of points
A B, C, S, S4 (aB, as, asy, 6154). Determine
tangential accelerations of points B and C
relative to point A (ayand al,),

determine and show angular accelerations
& and g4 of con-rods AB and A4S on the
diagram. Initial data: Angular velocity of
the crank 1: w; = 80 st

Links dimensions: lopn = 0,05 m; lag = Iac
=0,2m.

5. Determine the reduced moment of the
mechanism by Zhukovskyi method if:

P, =4 N; P; =7 N; ¢ = 60°. Dimensions
of links: £oa = 30 mm; {ag = 45mm; Las?
= 20mm; {gs = 40 mm; Lgs3 = 20 mm
Centre of gravity of link AB (2) is in the
point Sy, a Centre of gravity of link BS
(3) is in the point S3
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Engineering department

Subject: Theory of mechanisms and machines
Module 1
Question card # 6

1. Which of these mechanisms is called double-slotted mechanism ?

2. A rotating link is balanced by 2 T T
counterweights my 1 mp, are installe_d L—-J;! ia. S —
on equel distancees r¢, from the axis Eecdl

of rotation. Determine the mass of the Few
link, if the masses of counterweights m, ) e
m1 = my = 20 @; distances rs = 1 mm;
rew =25sm; {1 = 5.

3. Determine mechanism structure

rr77r7r7

4. Determine inertia forces and
moments of inertia forces acting to
pistons 3 and 5, con-rods 2 and 4. The
directions of inertia forces and
moments should be shown on
mechanism diagram.

Initial data: Links dimensions: Iag =
Iac = 0,2 m.The masses of the links:
m, =mg =5 Kkg; mg = ms=4 Kkg.
Links products of inertia: Js; = Jsg4 =
0, 035 kg m?, K,= 10 m-s %/mm.

5. For given mechanism position to B
determine reduced mass Myeq: m1 = 4
kg; my =3 kg, Jso = 0,15 kgmz, Js3 =

0,2 kgm? Log = 40 mm; Lap = 70mm; ,]
Laso=35mm. The slider 1 is assumed ) . EO’AA
as the reduced link. 0 0 () rrrrrTTTITY
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1. Which of these mechanisms is called double-slider mechanism?

2. Link with mass m = 1,5 kg rotates
with constant frequency » = 30000 rpm.
Determine the distance rs from centre of
mass to the axis of rotation, if on the link
an inertia force P;j = 1000 N acts.

3. Determine mechanism structure

4. Determine scale factor py by
measurement  of  the  segment;,.
Determine linear velocities of points A,
B, C, Sy, S4 (VB, Vc, Vsz, V54), determine
and mark angular velocities o, and w4 Of
con-rods AB and A4S on the diagram..
Initial data: Angular velocity of the
crank 1: o; = 80 s™. Links dimensions:
IOA: |05 =0,06 m; IAB = ICD =0,22

5. Determine the reduced moment of the
mechanism by Zhukovskyi method if:

P, =4N; P;=7N; ¢ = 60°. Dimensions
of links: Loa = 35 mm,; Lag = 60 mm;
Lasy = 30mm; fps = 60 mm; Lps3 = 25
mm Centre of gravity of link AB (2) is
in the point S;, a Centre of gravity of
link BS (3) is in the point S3

Engineering department
Subject: Theory of mechanisms and machines

Question card # 7
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M. Kindrachuk.



Which of these

2. Link with mass m = 1 kg rotates with
constant frequency » = 20000 rpm.
Determine the distance rs from centre of
mass to the axis of rotation, if on the
link an inertia force P; = 500 N acts.

3. Determine mechanism structure

4. Determine acceleration scale factor
ua by measurement of the segment
p'a’. Determine linear accelerations of
points A, B, C, Sy, S4 (CZB, as, asy, a54).
Determine tangential accelerations of
points B and C relative to point A
(ay,and ag,), determine and show

angular accelerations &; and &4 of con-
rods AB and A4S on the diagram.

Initial data. Angular velocity of the
crank 1: o1 = 80 s Links dimensions:
IOA = IOC =0, 06 m; IAB = ICD =0,22 m.

5. Determine reduced moment of the
mechanism by Zhukovskyi method if:P;
=10 N; P3 = 6 N; ¢ = 50°. Dimensions
of links: £oa = 35 mm; €A = 45 mm;
Las2y = 25 mm; Lps = 40 mm; £psz = 20
mm Centre of gravity of link AB (2) is
in the point S, a Centre of gravity of
link BS (3) is in the point Ss.
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&&Aa&\; M. Kindrachuk.

Engineering department
Subject: Theory of mechanisms and machines

Module 1

Question card # 8

mechanlsms is called slotted-slider mechanism?

Hm}% AL

7




APPROVED
&&Aa&\; M. Kindrachuk.

Engineering department
Subject: Theory of mechanisms and machines
Module 1
Question card # 9

2. Which of these mechanisms is called a slotted-slider mechanism?
o
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2. Link with mass m = 10 kg is statically

balanced by counterweight m¢, = 25 g. s ]
Determine the radius of counterweight = —
. . - YA I} ]
rew, if the distance rg = 0,5 mm. Few | 5
' —‘L@ Mew
3. Determine mechanism structure
\\\
4. Determine inertia forces and moments ¢!
of inertia forces acting to pistons 3 and 5, d"
con-rods 2 and 4. The directions of
inertia forces and moments should be ,
shown on mechanism diagram. 54
Initial data: Links dimensions: lag = lcp
= 0,22 m. The masses of the links: m, =

ms; = 1,1 kg; m3 = ms = 0,9 kg. Links p!

B!

products of inertia: Js; = Jsa = 0,04 kg
m?, K, =10 m-s %/mm.

o
5. For given mechanism position to B

determine reduced mass Myeq: m; = 4 Kg;

my = 3 kg, Js, = 0,15 kgm?, Jss = 0,2 /
kgm? Lo = 40 mm; Lxg = 70mm:; !
Cas>=35mm. The slider 1 is assumed as . - TN A
the reduced link. 0 Hso () rrrrrITIY
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Which of these

Engineering department
Subject: Theory of mechanisms and machines

Module 1

Question card # 10
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2. A rotating link is balanced by 2
counterweights m; = my, are installed
on equel distancees rg, from the
axis of rotation. Determine the
weight of counterweights, if the mas
of the link m = 35 kg, distances - rs
=2 mm; {H1= €, = 25 cm; 1y = 10
cm.

3. Determine mechanism structure

4. Determine scale factor py by
measurement of the segmentre,

Determine linear velocities of points
A, B, C, Sy, S4 (Vs, Ve, Vs2, Vsa),
determine and mark angular
velocities o, and w4 of con-rods 4B
and AS on the diagram.

Initial data. Angular velocity of the
crank 1: o; = 100 st Links
dimensions: loa = 0,075 m; lag =
0,27 m; lac =0,25 m.

5. Determine the reduced moment of
the mechanism by Zhukovskyi
method if:

=4 N; P;=7N; ¢ = 45"
Dimensions of links: £oa = 30 mm;
LaB = 45mm; Lasy = 20mm; Lps = 40
mm; £gs3 = 20 mm Centre of gravity
of link AB (2) is in the point Sy, a
Centre of gravity of link BS (3) is in
the point S3
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Engineering department

Subject: Theory of mechanisms and machines
Module 1
Question card # 11

2. Which of these mechanisms is called a slotted-slider?
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a
2. A rotating link is balanced by 2

!
counterweights m; = my, are installed on ' )
equel distancees rq, from the axis of ;} f
rotation. Determine the weight of —
counterweights, if the mas of the link m = m
40 kg, distances - rs=3 mm; ¢, =10 cm; ! Ly
£, =10 cm; rey = 20 cm. -

3. Determine mechanism structure

R

4. Determine acceleration scale factor p, by
measurement of the segment p'a’.
Determine linear accelerations of points 4,
B, C, S, S4 (aB, as, asy, a54). Determine
tangential accelerations of points B and C
relative to point A (aj,,and a;.,), determine

and show angular accelerations &, and &4 Of
con-rods AB and A4S on the diagram. Initial
data: Angular velocity of the crank 1: m; =
100 s, Links dimensions: los = 0, 075 m;
IAB = O, 27 m; IAC = O, 25 m.

5. Determine the reduced moment of the P l _
mechanism by Zhukovskyi method if: SB Z
P, =3 N; P3= 12 N; ¢ = 60°. Dimensions of QUE
links: £oa =30 mm;

Cap = 60 mm; Las; = 20 mm. Centre of
gravity of link AB (2) is in the point S;
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Engineering department

Subject: Theory of mechanisms and machines
Module 1
Question card # 12

2. Which of these mechanisms is called crank-slider mechanism?
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2. A rotating I|nk is balanced by 2 T, IE

counterweights m; = mp, are ; 1S .
installed on equal distances rey = f =
from the axis of rotation. = .
Determine  the  weight  of m, |
counterweights, if the mass of the + L L, 7 My
link m = 30 kg, distances - rs = 2 = 1

mm;

{1 =6=20cm; reyw =20 cm.
3. Determine mechanism structure

4. Determine inertia forces and
moments of inertia forces acting to
pistons 3 and 5, con-rods 2 and 4.
The directions of inertia forces and
moments should be shown on
mechanism diagram.

Initial data: Links dimensions: Iag
=0,27 m; lac = 0,25 m. The masses
of the links: m, = 6 kg; m3 = 5 kg;
my = 5, 5 kg; ms= 4, 8 kg. Links
products of inertia: Js; = 0,085 kg
m?; Js4 = 0,078 kg m?.

ta = 10 m-s 2/mm.

5. Determine the reduced moment
of the mechanism by Zhukovskyi
method if:

P, = 2N; P; = 5N; ¢ = 120°
Dimensions of links: £oa = 30 mm;
Lag = 60mm; Las; = 25mm. Centre A
of gravity of link AB (2) is in the

point S,.
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Engineering department

Subject: Theory of mechanisms and machines
Module 1
Question card # 13

1. Which of kinematic palrs isa palr of the 2 class?
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2. Link with mass m = 1 kg rotates
with constant frequency » = 30000
rpm. Determine the inertia force
which acts to the link if its Centre of
gravity of link is displaced on a
distance of rs=0,1 mm from axis of
rotation.

3. Determine mechanism structure

4. Determine scale factor py by
measurement of the segment pa.
Determine linear velocities of points
A, B, C, Sz Ss (Vs, Ve, Vsz, Vsa),
determine  and mark angular
velocities w, and w4 of con-rods 4B
and AS on the diagram..

Initial data: Angular velocity of the
crank 1: ® = 60 s* Links
dimensions: loa = loc =0,08 m; lag =
ICD =0,3m.

5. For given mechanism position to B

determine reduced mass Myeq: m1 =4

kg, mo = 3 kg Jso = 0,15 kgm Js3 = ]
0,2 kgm Log = 40 mm; Lag = |
70mm; as;=35mm. The slider 1 is . . T~So A4F
assumed as the reduced link. 0 3o () A

—
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Subject: Theory of mechanisms and machines

Module 1

1. Which of kinematic pairs is a 4 class kinematic pair?

2. Link with mass m = 1 kg rotates with
constant frequency » = 15000 rpm.
Determine the inertia force which acts to
the link if its Centre of gravity of link is
displaced on a distance of rs = 0,2 mm
from axis of rotation.

3. Determine mechanism structure

4. Determine acceleration scale factor i,
by measurement of the segment p‘a’.
Determine linear accelerations of points
A B,C, S, S4 (aB, as, asy, a54). Determine
tangential accelerations of points B and C
relative to point A (ayand ag,),

determine and show angular accelerations
& and g4 of con-rods 4B and AS on the
diagram. Initial data: Angular velocity of
the crank 1: ©; = 60 s Links
dimensions: loan = loc = 0,08 m; lag = Icp
=0,3m.

5. Determine the reduced moment of the
mechanism by Zhukovskyi method if:

P, = 2 N; P; = 5 N; ¢ = 30°. Dimensions
of links: £oa = 30 mm; £ag = 60mm; Lasy
= 25mm. Centre of gravity of link AB (2)
is in the point S,.
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Engineering department

Subject: Theory of mechanisms and machines
Module 1
Question card # 15

1. Which of kinematic pairs is a 3 kind kinematic pair?

C d
2. Link with mass m = 12 kg is statically

balanced with a counterweight mey = 20 g. - st |
Determine the radius re, if distance rs = 0,7 7] - A
Fow - I
mm.
- mcw

3. Determine mechanism structure

4. Determine  scale factor uy by
measurement of the segment pa . Determine
linear velocities of points A, B, C, S;, S4 (Vs,
Ve, Vs, Vsg), determine and mark angular
velocities m, and w4 of con-rods 4B and AS
on the diagram..

Initial data: Angular velocity of the crank 1:
o1 = 120 s Links dimensions: lox = 0,05
m, IAB = IAC =0,2m.

5 Determine reduced moment of the
mechanism by Zhukovskyi method if:P, = 2
N; P53 =5 N; ¢ = 20°. Dimensions of links:
Loa =30 mm; Lag = 60 mm; Lasy = 25 mm;
fgs = 60 mm; L3 = 30 mm Centre of
gravity of link AB (2) is in the point Sy, a
Centre of gravity of link BS (3) is in the
point Ss.
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Engineering department
Subject: Theory of mechanisms and machines
Module 1
Question card # 16

of these mechanisms § called double-slider
2 P) 2 \
1 3 L i3 - ¢
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2. Link with mass m = 15 kg is statically
balanced with a counterweight mc, = 35 g. - s L
Determine the radius rc, if distance rs = 1 W " )
rcw ,:R
mm.
- mcw

3. Determine mechanism structure

4. Determine acceleration scale factor p, by
measurement of the segment p’a’. Determine
linear accelerations of points 4, B, C, S,, S4

(ag, as, asy, ass). Determine tangential
accelerations of points B and C relative to

point A (a,,and a.,), determine and show

angular accelerations ¢, and g4 of con-rods 4B
and A4S on the diagram.

Initial data. Angular velocity of the crank 1: o,
=120 s Links dimensions: los = 0,05 m; Iag
= IAC =0,2m.

5 Determine reduced moment of the
mechanism by Zhukovskyi method if:P, = 7 N;
P3 = 10 N; ¢ = 30°. Dimensions of links:

Loa =30 mm; Lag =45 mm; Lasy = 25 mm; Lps
= 40 mm; £gs3 = 20 mm Centre of gravity of
link AB (2) is in the point S;, a Centre of
gravity of link BS (3) is in the point Ss.

APPROVED

M. Kindrachuk.
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Engineering department

Subject: Theory of mechanisms and machines
Module 1
Question card # 17

1. Which of kmematlc palrs isab class kinematic pair?

2. Link with mass m = 1 kg rotates
with constant frequency » = 40000
rpm. Determine the distance rs from
the Centre of mass if on the link an
inertia force P; = 500 N acts.

3. Determine mechanism structure

4. Determine inertia forces and
moments of inertia forces acting to
pistons 3 and 5, con-rods 2 and 4. The
directions of inertia forces and
moments should be shown on
mechanism diagram. 0
Initial data. Links dimensions: lag =
Iac = 0,09 m. The masses of the links:
m, =my = 1,5 kg; m3 = ms = 1,2 kg.
Links products of inertia: Jsp = Js4 =
0,008 kg m?. pa = 10 m-s %/mm.

5. For a given mechanism position 3 B
determine reduced moment of inertia 4 A\

if: - - Ot
l’l’lz = 5 kg, m3 = 9 kg, JS]_ = 0,2 kgMz, U \ TRl

Jso = 0,5 kgm?;, Loa = 35 mm; (ap =
70mm. Las = 30 mm.



1. Which of kmematlc palrs isal class kinematic pair?

2. Link with mass m = 2 kg rotates
with constant frequency » = 40000
rpm. Determine the distance rs
from the Centre of mass if on the
link an inertia force P; = 500 N
acts.

3. Determine mechanism structure

4. Determine scale factor uy by
measurement of the segment pa.

Determine linear velocities of
pOintS A B, C, S, S, (VB, Ve, Ve,
Vs4), determine and mark angular
velocities w, and w4 of con-rods 4B
and A4S on the diagram

Initial data. Angular velocity of the
crank 1: o; = 100 st Links
dimensions: lpa = 0,06 m; lag =
0,25 m; lac=0,2 m.

5. For a given mechanism position
determine reduced moment of
inertia if:

mp; =5 Kkg; mz =9 kg; Js1 = 0,2
kgm?, Js2 = 0,5 kgm® ;

Loa = 35 mm; Lag = 70mm. Las =
30 mm.

Engineering department
Subject: Theory of mechanisms and machines
Module 1
Question card # 18
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Engineering department

Question card # 19

Module 1

1. Which of these mechanisms is called a double-slider mechanism?
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2. Link with mass m = 1 kg rotates with
constant frequency » = 20000 rpm. Determine
the distance rs from the Centre of mass if on
the link an inertia force P; = 500 N acts.

3. Determine mechanism structure

4. Determine acceleration scale factor p, by
measurement of the segment p’a’. Determine
linear accelerations of points 4, B, C, S,, S4
(ag, as, asy, ass). Determine tangential
accelerations of points B and C relative to
point A (aj,and a,), determine and show

angular accelerations ¢, and g4 of con-rods 4B
and A4S on the diagram.

Initial data. Angular velocity of the crank 1: @,
=100 s*. Links dimensions: los = 0,06 m; Iag
=0,25m; lac=0,2m.

5. Determine the reduced moment of the
mechanism by Zhukovskyi method if:

P, = 6 N; P; = 10 N; ¢ = 30°. Dimensions of
links: €oa = 30 mm; Cag = 50mm; Lasy =
25mm; £gs = 40 mm; fgs3 = 20 mm Centre of
gravity of link AB (2) is in the point S,, Centre
of gravity of link BS (3) is in the point Ss.
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Subject: Theory of mechanisms and machines
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Engineering department

SV W

Subject: Theory of mechanisms and machines

1. Which of these mechanisms is called a slotted-slider mechanism?
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2. A rotating link is balanced by 2
counterweights m;=m, = 30 g., are
installed on equal distances rey
from the axis of rotation.
Determine the distance rs , if the
mass of the link m = 5 kg, distances
- 0= £,=20cm; rey =20 cm.

3. Determine mechanism structure

1. 4. Determine inertia forces
and moments of inertia forces
acting to pistons 3 and 5, con-rods
2 and 4. The directions of inertia
forces and moments should be
shown on mechanism diagram.
Initial data. Links dimensions: Iag
= 0,25 m; Iac = 0,2 m. The masses
of the links: m, = 1,4 kg; m3 = 1,1
kg; my = 1,2 kg; ms = 0,9 kg.
Links products of inertia: Js; =
0,0085 kg m? Js; = 0,008 kg m?
=10 m-s %/mm.

5. For a given mechanism position
determine reduced moment of
inertia if:

mo =45 kg, m3 = 9.5 kg, Js1=0,2
kgMz, Js2=0,5 kgMz; Loa =35 mm;
Lag = 70mm. £as = 30 mm.

Module 1
Question card # 20
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Engineering department
Subject: Theory of mechanisms and machines
Module 1
Question card # 21

1. Which of kinematic pairs is a 3 class kinematic pair?

=iz z
% 7 = T
R :
a 5 X )

a b c

2. Link with mass m = 1,2 kg
rotates with constant frequency n
= 34000 rpm. Determine the inertia
force which acts to the link if its
Centre of gravity of link is
displaced on a distance of

rs = 0,1 mm from axis of rotation.

3. Determine mechanism structure

4. Determine scale factor py by
measurement of the segment pa .

Determine linear velocities of
points A B, C, S, S, (VB, Vc, Vsz,
Vs4), determine and mark angular
velocities m, and w4 of con-rods 4B
and AS on the diagram.

Initial data. Angular velocity of
the crank 1: w; = 125 s™. Links
dimensions: loo =0, 04 m; lag = 0,
16 m; lac =0, 14 m.

5. For a given mechanism position
determine reduced moment of
inertia if: my = 10 kg; ms = 25 Kg;
Js1 = 0,5 kgmz, Jso = 1,3 kgm2 ;

Loa = 50 mm; Lag = 90mMm. Laso =

50 mm. TT77777,

(4
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1. Which of these mechanisms is called double-slotted mechanism?

2NN}

1- 2 3 1 1 3 1 |3
« A B Ty ™4 -
a b c d
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2. A rotating link is balanced by 2 ; i <
[ — Y1 ‘r [ —
el
P

[o)

counterweights m; 1 mp, are

installed on equal distances r¢y ; e
from the axis of rotation. fow
Determine  the  weight  of m, WL
counterweights, if the mass of the T L fz _ e

link m =10 kg, distances - rs =1
mm; {1 =30=¢6=20cm; row =20
cm.

3. Determine mechanism structure

4. Determine acceleration scale
factor pa by measurement of the

segment p‘a’. Determine linear

accelerations of points 4, B, C, Sy,
Ss (ap, as, asy, ass). Determine
tangential accelerations of points B
and C relative to point A (aj,and

a,, ), determine and show angular

accelerations €, and g4 of con-rods
AB and A4S on the diagram.

Initial data. Angular velocity of
the crank 1: w; = 125 s> Links
dimensions: lpa = 0,04 m; lag =
0,16 m; lac = 0,14 m.

5. Determine reduced moment of
the mechanism by Zhukovskyi
method if:P, =5 N; P3=8 N; ¢ =
60°. Dimensions of links: £os = 35
mm; {ag = 70mm; Lasy = 25mm.
Centre of gravity of link AB (2) is
in the point S,.




q,

b S
& 4 8 by
a b C
2. A rotating link is balanced by 2
counterweights m; = my, are installed
on equal distances r, from the axis of
rotation. Determine the weight of
counterweights, if the mass of the link
m = 30 kg, distances - rs =2 mm; ¢;
={,=30cm; rey = 10 cm.
3. Determine mechanism structure

4. Determine inertia forces and
moments of inertia forces acting to
pistons 3 and 5, con-rods 2 and 4. The
directions of inertia forces and
moments should be shown on
mechanism diagram

Initial data. Links dimensions: lag =
0,16 m; lac = 0,14 m. The masses of the
links: m, = 0,9 kg; m3 = 0,6 kg; my =
0,8 kg; ms = 0,5 kg. Links products of
inertia: Js, = 0,07 kg m% Jss = 0,06 kg
m?. pa = 10 m-s %/mm,

5. Determine the reduced moment of
the mechanism by Zhukovskyi
method if:

P, =7 N; P; = 10 N; ¢ = 45°
Dimensions of links: €oxr = 30 mm;
Lag = 60 mm; Lasz = 20 mm. Centre
of gravity of link AB (2) is in the
point S,.

Engineering department
Subject: Theory of mechanisms and machines

Question card # 23
2. Which of these mechanisms is called slotted-link mechanism?
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1. Which of kinematic pairs is a 5 class kinematic pair?

=iz z
% 7 = T
R :
a 5 X )

a b c d | e

2. A rotating link is balanced by 2
counterweights m; = my, are installed on
equal distances rc,, from the axis of rotation.
Determine the weight of counterweights, if
the mass of the link m = 30 kg, distances - rs
=2mm; £1=£6=15cm; row =20 cm.

3. Determine mechanism structure

4. Determine  scale  factor uy by '
measurement of the segment pa . Determine B(li
linear velocities of points A, B, C, Sz, S (Va, 311
Ve, Vs, Vs4), determine and mark angular
velocities @, and ®4 of con-rods 4B and A4S

TrIrRTRrT

on the diagram. ' C
Initial data. Angular velocity of the crank 1:

o1 = 100 s Links dimensions: los = 0,03 m;

IAB:O,]-Z m, IAC:011 m. Sq

52

5. Determine the reduced moment of the
mechanism by Zhukovskyi method if:
P, = 3N; P; = 8 N; ¢ = 45°. Dimensions of

links: d 2}
Loa =33 mm; Lag = 45 mm; Lasy = 25 mm; 3
Lgs = 40 mm; Lgs3 = 20 mm Centre of gravity

of link AB (2) is in the point S,, a Centre of 5

gravity of link BS (3) is in the point Ss.
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1. Which of kinematic pairs is a 5 class kinematic pair?
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2. Centre of gravity of link, that rotates
with constant frequency » = 20000 rpm, is
displaced relative to axis of rotation on a
distance rs = 0,1 mm. Determine the mass
of the link, if on it an inertia force P;= 660
N acts..

3. Determine mechanism structure

4. Determine acceleration scale factor i,
by measurement of the segment p'a’.
Determine linear accelerations of points 4,
B, C, S5, S4 (aB, as, asy, a34). Determine
tangential accelerations of points B and C
relative to point A (ajand a,),

determine and show angular accelerations
& and g4 of con-rods 4B and AS on the
diagram

Initial data. Angular velocity of the crank
1: o; = 100 st Links dimensions: los =
0,03m; lag=0,12 m; lac = 0,1 m.

5. Determine the reduced moment of the
mechanism by Zhukovskyi method if: P, =
3 N; P; = 10 N; ¢ = 60°. Dimensions of
links: £oa = 30 mm; £ag = 60 mMmM; Lasy =
20 mm. Centre of gravity of link AB (2) is
in the point S.

Question card # 25
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Question card # 26

1. Which of kinematic pairs is a 4 class kinematic pair?

2. Link with mass m = 10 kg is statically
balanced with a counterweight mcy = 25 g.
Determine the radius rqy, if distance rs =
0,5 mm.

3. Determine mechanism structure

4. Determine inertia forces and moments
of inertia forces acting to pistons 3 and 5,
con-rods 2 and 4. The directions of inertia
forces and moments should be shown on
mechanism diagram. Initial data. Links
dimensions: lag = 0,12 m; lac = 0,1 m. The
masses of the links: m, = 0,8 kg; m3z =
0,5 kg; my = 0,6 kg; ms = 0,4 kg. Links
products of inertia: Js, = 0,0065 kg m%; Jsa
= 0,0055 kg m?. pa = 10 m-s %/mm.

5. Determine the reduced moment of the
mechanism by Zhukovskyi method if:

P, =6 N; P3 =10 N; ¢ = 30°. Dimensions
of links: £oa = 30 mm; LA = 50mm; Las
= 25mm; fgs = 40 mm; Llasz = 20 mm
Centre of gravity of link AB (2) is in the
point S,, a Centre of gravity of link BS (3)
is in the point Ss.
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1. Which of klnematlc palrs isad k|nd klnematlc pair?

=iz z
% 7 = T
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a 5 X )

C
Na 2)b 3)c 4)d 5e

2. Link with mass m = 5 kg is

statically  balanced  with a

R

counterweight mew = 25 Q.
Determine the radius rqy, if

Fow

distance rs = 0,5 mm.

3. Determine mechanism structure

4. Determine scale factor py by |
measurement of the segment pa . 31
Determine linear velocities of
points A B, C, S, S, (VB, Vc, Vsz,
Vs4), determine and mark angular
velocities m, and w4 of conrods 4B
and AS on the diagram

Initial data. Angular velocity of the
crank 1: o; = 80 s Links
dimensions: loa = loc =0,075 m;
IAB = ICD =0,28 m.

TR

AR A
n

5. Determine reduced moment of
the mechanism by Zhukovskyi
method if:P, =8 N; P3=5N; ¢ =
60°. Dimensions of links: Loar =35
mm; Lag = 45 mm; Lasy = 25 mm,
£ps = 40 mm; sz = 20 mm Centre
of gravity of link AB (2) is in the
point Sy, a Centre of gravity of link
BS (3) is in the point Ss.

S4
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1. Which of these mechanisms is called a double-slotted mechanism ?

L, o
n 2 2 2 L
3 i 1 3 1 T - i
A 3 4 -
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Na 2)6 3)e¢ 4)g 5o

2. Link with mass m = 8 kg is statically L s .
balanced with a counterweight m, = 30 g. " [ o)
Determine the radius rey, if distance rs = 0,5 fe &

mm. - Mo

3. Determine mechanism structure

4. Determine acceleration scale factor p, by
measurement of the segment p'a’. 3~
Determine linear accelerations of points 4,

B, C, Sy, S4 (aB, as, asy, 6154). Determine 2
tangential accelerations of points B and C
relative to point A (a,,and a;,), determine

and show angular accelerations &, and &4 Of
con-rods AB and A4S on the diagram

Initial data. Angular velocity of the crank 1:
o1 = 80 s Links dimensions: lox = loc = A
0,075 m; IAB = ICD =0,28 m.

AR R 2 a

ARy \.\\-1“'
n

5.For a given mechanism position 3 g
determine reduced moment of inertia if: m,

= 12 kg; ms = 20 kg; Js1 = 0,5 kgm?, Jsp = D —O

1,0 kgm? ; Loa = 40 mm; Lap = 80Mm, Lasy T
=30 mm.
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1. Which of klnematlc palrs isa4d klnd kinematic pair?

)6  2)0

2. Link with mass m = 10 kg is
statically balanced by counterweight
m ow = 25 g. Determine the radius of
counterweight rey, if the distance rs
=0,25 mm.

3. Determine mechanism structure

4. Determine inertia forces and
moments of inertia forces acting to
pistons 3 and 5, con-rods 2 and 4.
The directions of inertia forces and
moments should be shown on
mechanism diagram

Initial data. Links dimensions: lag =
lco = 0,28 m. The masses of the
links: my,=my = 85kg; mg=ms
= 6 kg. Links products of inertia:
Js2=Js4=0,12kgm? pa =10 ms’
2Imm.

Determine the reduced moment of
the mechanism by Zhukovskyi
method if:

P, =6 N; P; = 10 N; ¢ = 30°
Dimensions of links: £oa = 30 mm;
Lag = 50mm; Lasy = 25mm; Lps =40
mm; £ass = 20 mm Centre of gravity
of link AB (2) is in the point S, a
Centre of gravity of link BS (3) is in
the point Ss.

I
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3. Which of these mechanisms is called a double-slider mechanism?

Da 2)6 3)¢ 4)g 5) 0

r2. Link with mass m = 0.5 kg rotates with
constant frequency » = 15000 rpm.
Determine the inertia force which acts to the
link if its Centre of gravity of link is
displaced on a distance of rs = 0,1 mm from
axis of rotation.

3. . Determine mechanism structure

4. Determine inertia forces and moments
of inertia forces acting to pistons 3 and 5,
con-rods 2 and 4. The directions of inertia
forces and moments should be shown on
mechanism diagram

Initial data. Links dimensions: lag = Icp =
0,24 m. The masses of the links: m, =my =
7,5 kg; mz = ms = 5 Kkg. Links products of
inertia: Js; = Jss = 0,11 kg m?. pa =10 ms”
2Imm.

5. Determine the reduced moment of the
mechanism by Zhukovskyi method if:

P, =3 N; P3 =5 N; ¢ = 30°. Dimensions of
links: €oa = 30 mm; £ag = 50mm; Lasy =
25mm; Lgs = 40 mm; Las3 = 20 mm Centre
of gravity of link AB (2) is in the point S, a
Centre of gravity of link BS (3) is in the
point Ss.
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