d,’;;y %’A Computational and graphical work of strength of material

Grou Name and surname Variant
V A =>4 ° ]
xachenpa P .
CONPOTMBAEHMA Date of issue Deadline Lecturer
USATU = watepuanoe

1. Calculation of physical&mechanical properties of materials.
F, kN
60

50 7 \

40

30

20

Material: BHC-17 Specimen Nel7-1

d,=7,99Mm 1 =873MM  d =48 mm

0 2 4 6 8 10 12 Al mm

Task: according to a given diagram of material tension, it is necessary to

determine the basic mechanical characteristics - the limit of
proportionality, yield limit, strength limit, tensile stress. Determine the

cross-sectional area of the sample before and after the tests, the relative

residual elongation, narrowing. Calculate permissible stresses.

4. Checking calculation of strength of staged rod under torsion.

@

A
A4
A
A
A

L.
’

Task: plot torque moments, shear stresses in fractions of d ~ 3.
Perform strength analysis and determine the base

rod diameter d. Plot relative and absolute rotation angles,

shear stresses and distribution diagram of tangential radial stress
in a dangerous section.

1.m| L, m| 13 mit, KNm/m| T}, kNm|T,, kNm|T;, kNm

0,3108(0,5 22 36 31 15
pD/a| dfda | DJa| dfda| D3/d| afd Material
2,6 04 | 30 | 04 2,1 | 04 AMoM

6. Cheking calculation of beam made of rolled sections.

F A 1 4 M

2. Designing calculation of strength of staged rod.

-« 1 ol 2 |t

7,
A A
¢ 1 ®q
B e s at

- ? i 3 i 3

Task: for a given stepped rod it is necessary to build distribution
diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength
conditions. Plot normal stress. Construction material is taken from task 1.

3. Checking calculation of rod strength and stiffness.

&

2F F

I - R |\
1, 1, 1,

< |t g N SR .

-C > > >

Task: for a rod with a constant cross-sectional area A4,
it is necessary to plot the longitudinal forces and axial displacements,
perform strength and stiffness calculations.

Input data for tasks 2 and 3:

Additional data

for task 3:
F, N it il Ly m Material
33 0,2 0,4 1,0 20X
g, kN/m A /A AJ/A AJA A,, cm?
14 2,5 1,5 2,7 7,7

5. Designing calculation of strength under bending.

q

Task: to draw internal force factors distribution

diagrams. Match sizes of beam cross

according to strength conditions. Plot

dangerous section stress distribution

noticing the most loaded points. Suggest the

section position best option.

section

with

1, m I, m 13, m E KN | q, kN/m [M, kNm Material

0,2 0,3 0,2 20

5 5 C412-28

7. Designing calculation of strength of plane frame.

7

—_—

Task: to draw plots of internal force
factors distribution,

hazardous section stress distribution
indicating the most loaded points.

Select a typical size of section according to
strength condition.

Section d cross section

N2 12 |
Task: to draw plots of internal force A¢¢¢¢¢¢¢ !
factors, stress distribution in a Tt s
dangerous section with indicating |
the most loaded points. Check that |: L > a
the strength condition is met.
The section is made of standard Input data for tasks 6 and 7:
rolling sections. 1. m I, M I3, M £, kN q, kN/m M, kNm Steel brand

0,7 0,6 0,5 43 41 24 Ct5
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1. Calculation of physical&mechanical properties of materials. 2. Designing calculation of strength of staged rod.
7
A A A,
F, kN r T Y
q q
50 /L—y-»-»-ﬁ ---------- ->—>—>—>i>
N - L . L > ! >
40 N
Task: for a given stepped rod it is necessary to build distribution
diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength
30 \ conditions. Plot normal stress. Construction material is taken from task 1.
\
3. Checking calculati/on of rod strength and stiffness.
F e e
20 B T B R > -
Material: BHC-17 Specimen Nel9-1 : - L i L | L >
d,=80MmMm 1 =894MmM dy=45mm
Task: for a rod with a constant cross-sectional area A4,
10 it is necessary to plot the longitudinal forces and axial displacements,
perform strength and stiffness calculations.
0 2 4 6 8 10 Al mm
Input data for tasks 2 and 3: Additional data
Task: according to a given diagram of material tension, it is necessary to kKN m m m for t?5k 3:
determine the basic mechanical characteristics - the limit of : L 2 B Material
proportionality, yield limit, strength limit, tensile stress. Determine the 16 0,9 0,7 0,9 40X
cross-sectional area of the sample before and after the tests, the relative N/ ; = A 3
residual elongation, narrowing. Calculate permissible stresses. 9 1 o G A 4,CII
17 2,4 3,0 2,4 9,3
4. Checking calculation of strength of staged rod under torsion. 5. Designing calculation of strength under bending.

e
1 1 1 cross section
- 1 >l >t 3 - Task: to draw internal force factors distribution |
diagrams. Match sizes of beam cross section '
Task: plot torque moments, shear stresses in fractions of d ~ 3. according to strength conditions. Plot
Perform strength analysis and determine the base dangerous section stress distribution with TP =
rod diameter d. Plot relative and absolute rotation angles, noticing the most loaded points. Suggest the s |
shear stresses and distribution diagram of tangential radial stress section position best option. H
in a dangerous section. N a' I
1pm] o m| 1 m| tkNm/m| T;, kKNm| Ty, kNm| T5, kNm 1, m L, m I3, m KN [ q, kKN/m | M, kNm Material
08108]03 14 43 48 28 0,3 0,1 0,2 25 15 21 CY15-32
D/d| d/d | Dpfa| dfd | Dy/d| d/fd Material
1,4 0,3 1,9 0,3 241 03 AMr2M
6. Cheking calculation of beam made of rolled sections. 7. Designing calculation of strength of plane frame.
4 q M q F A 7 L Task: to draw plots of internal force
; factors distribution,
A hazardous section stress distribution
indicating the most loaded points.
N Select a typical size of section according to
strength condition.
i 45° \
Section ‘{ cross section
N2 10/6,3
Task: to draw plots of internal force o _- _
factors, stress distribution in a
dangerous section with indicating \
the most loaded points. Check that
the strength condition is met.
The section is made of standard Input data for tasks 6 and 7:

rolling sections. 1. m Iy, M I3.m F kN q, kN/m M, kNm Steel brand

0,5 0,8 0,4 24 30 41 Cr4
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2. Designing calculation of strength of staged rod.

A A A,
F, kN — v
q . .
400 >0 - — - —-—-— - —
= T— - L > L > ! >
300 7 N Task: for a given stepped rod it is necessary to build distribution
/ \‘ diagrams of longitudinal forces, plot of stresses in fractions of the area
b cross-section A. Find the cross-sectional area A according to strength
conditions. Plot normal stress. Construction material is taken from task 1.
200 . ; .
3. Checking calculation of rod strength and stiffness.
N
<< ;
- R .
100 Material: BT14 Specimen Ne27-1
d,=200MMm 1,=200,0 MM di =162 mm - Iv > |- L - N L >
Task: for a rod with a constant cross-sectional area A4,
it is necessary to plot the longitudinal forces and axial displacements,
perform strength and stiffness calculations.
0 8 12 16 20 24
Al mm

Input data for tasks 2 and 3:

Task: according to a given diagram of material tension, it is necessary to
determine the basic mechanical characteristics - the limit of
proportionality, yield limit, strength limit, tensile stress. Determine the
cross-sectional area of the sample before and after the tests, the relative
residual elongation, narrowing. Calculate permissible stresses.

4. Checking calculation of strength of staged rod under torsion.

d

T, ot T, T, T, -
\ o BN
b e o O VR S— ahl
1
-/ \/ \/ ~ H
e ll -l 12 - 1 -

Task: plot torque moments, shear stresses in fractions of d ~ 3.
Perform strength analysis and determine the base
rod diameter d. Plot relative and absolute rotation angles,

shear stresses and distribution diagram of tangential radial stress
in a dangerous section.

1,m| lp, m| 13, m|t,kNm/m T,, kNm| T,, kNm| T;, kNm

0,6 10,6]0,2 28 21 15 27
D/d | d/d D/d | dfd | Dy/a| d/fa Material
1,5 0,7 | 2,0 | 0,7 2,31 07 AM2I1

6. Cheking calculation of beam made of rolled sections.

Task: to draw plots of internal force
factors, stress distribution in a
dangerous section with indicating
the most loaded points. Check that
the strength condition is met.

The section is made of standard

rolling sections.

£ kN 1. m ly.m 1, m
20 0,2 1,0 0,4

g, kN/m A/A AJA AJA
11 2,6 1,6 1.9

5. Designing calculation of strength under bending.

Additional data
for task 3:

Material
45X
A,, cm?
8,4

Task: to draw internal force factors distribution
diagrams. Match sizes of beam cross section
according to strength conditions. Plot
dangerous section stress distribution with
noticing the most loaded points. Suggest the
section position best option.

1, m

I, m

13, m

FKN | q, kKN/m

Material

0,1

0,2

0,3

25 10

C418-38

A

12

7. Designing calculation of strength of plane frame.

Task: to draw plots of internal force

factors distribution,

_ hazardous section stress distribution

\ indicating the most

strength condition.

loaded points.

Select a typical size of section according to

section 4> y cross section
N 10 A .
- —_ o =
\ :
a
Input data for tasks 6 and 7:
1. m Iy, M I3, M £, kN g, kN/m M, kNm Steel brand
0,3 0,2 0,5 40 38 39 Cr3
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1. Calculation of physical&mechanical properties of materials.

2. Designing calculation of strength of staged rod.

A FRp &
R S

¢ d
---------- - - —

7

F, kN
50
o N
/7

40 N

30

20
l Material: BT6 Specimen Ne26-1 ]
I d,=80mm 1 =800MmM dy-68mm l

10

0 1 2 3 4 5 6 7 8
Al, mm

Task: according to a given diagram of material tension, it is necessary to
determine the basic mechanical characteristics - the limit of
proportionality, yield limit, strength limit, tensile stress. Determine the
cross-sectional area of the sample before and after the tests, the relative
residual elongation, narrowing. Calculate permissible stresses.

4. Checking calculation of strength of staged rod under torsion.

d
-

Task: plot torque moments, shear stresses in fractions of d ~ 3.
Perform strength analysis and determine the base

rod diameter d. Plot relative and absolute rotation angles,

shear stresses and distribution diagram of tangential radial stress
in a dangerous section.

1, m| 1y, m| 13, m|tkNm/m T, kNm| T,, kNm| T, kNm

0,2 108(0,7 16 32 47 13
p/d | d/d D/d | dfd | Dy/a| d/a Material
2,9 0,7 | 2,0 | 0,7 1,7 | 0,7 AMr6

6. Cheking calculation of beam made of rolled sections.

q

section
) N2 14
Task: to draw plots of internal force
factors, stress distribution in a
dangerous section with indicating
the most loaded points. Check that
the strength condition is met.

The section is made of standard Input data for tasks 6 and 7:

1 < 1, F_/Z: 1

Task: for a given stepped rod it is necessary to build distribution
diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength
conditions. Plot normal stress. Construction material is taken from task 1.

b
'

3. Checking calculation of rod strength and stiffness.

Task: for a rod with a constant cross-sectional area A4,
it is necessary to plot the longitudinal forces and axial displacements,
perform strength and stiffness calculations.

Input data for tasks 2 and 3: Additional data

for task 3:
F;:N 1(')2] %T 16 m Material
’ ’ =) 30XM
q, kKN/m AJA AJA AJA A,, cm?
13 1,4 1,5 1,1 6,3

5. Designing calculation of strength under bending.

Task: to draw internal force factors distribution
diagrams. Match sizes of beam cross section f
according to strength conditions. Plot i
dangerous section stress distribution with 1o e _1
noticing the most loaded points. Suggest the |
section position best option.

4a

1. m 1), m 13, m KN | q, kN/m | M, kNm Material
0,2 0,1 0,1 10 15 5 CU21-40

7. Designing calculation of strength of plane frame.
L Task: to draw plots of internal force

factors distribution,

hazardous section stress distribution
indicating the most loaded points.

Select a typical size of section according to
strength condition.

cross section

rolling sections.

1, m L. m

I3, M F, kN g, kN/m M, kNm Steel brand

0,5 0,6

0,8 30 48 Cr2
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1. Calculation of physical&mechanical properties of materials.

F, kN
100
= T~
80 ~ N
M
60
40
Material: BT3-1 Specimen Ne25-1
d,=100mm 1=1000 MM dy =84 mm
20
0 2 4 6 8 10 12
Al, mm

Task: according to a given diagram of material tension, it is necessary to
determine the basic mechanical characteristics - the limit of
proportionality, yield limit, strength limit, tensile stress. Determine the
cross-sectional area of the sample before and after the tests, the relative
residual elongation, narrowing. Calculate permissible stresses.

4. Checking calculation of strength of staged rod under torsion.

d
T, T, t T, T, 4
i N
B — B T B 4/ — 1 )
]
NN $000 A S
gl ll L 12 - 1 -

Task: plot torque moments, shear stresses in fractions of d ~ 3.
Perform strength analysis and determine the base

rod diameter d. Plot relative and absolute rotation angles,

shear stresses and distribution diagram of tangential radial stress
in a dangerous section.

1, m| 1y, m| 13, m|tkNm/m T, kNm| T,, kNm| T, kNm

0,810810,3 11 41 5 44
D/d | a/d D/d | dfd | Dy/d| d/d Material
3,0 0,7 | 1,3 | 0,7 2,31 0,7 | AMr6M

6. Cheking calculation of beam made of rolled sections.

2. Designing calculation of strength of staged rod.

A A A
F[® a ') o d F
4—.4_4_4_4______.____._»_»*_»*
-« o i 3 >

Task: for a given stepped rod it is necessary to build distribution
diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength
conditions. Plot normal stress. Construction material is taken from task 1.

3. Checking calculation of rod strength and stiffness.
=

- 1
e Lo

Task: for a rod with a constant cross-sectional area A4,
it is necessary to plot the longitudinal forces and axial displacements,
perform strength and stiffness calculations.

— T 4
———————— - -

L

-

.

Input data for tasks 2 and 3:

for task 3:
Fl kN 1(') m 121’ I(I)l 16 m Material
> 7 ’ 7 40XH
q, kN/m A/A AJA AJA A,, cm?
16 2.4 2.3 1,5 5,2

5. Designing calculation of strength under bending.

Task: to draw internal force factors distribution cross section

a

Additional data

diagrams. Match sizes of beam cross section > a
according to strength conditions. Plot 1
dangerous section stress distribution with | -
noticing the most loaded points. Suggest the *L
section position best option. TR T T g
|
33
1, m I, m I3, m EKN | q, kN/m|M, kNm| Material
0,1 0,3 0,4 10 50 5 CU24-44

7. Designing calculation of strength of plane frame.

P 1 Task: to draw plots of internal force
<—>| factors distribution,
hazardous section stress distribution
A indicating the most loaded points.
Select a typical size of section according to
! . strength condition.
— -
N 15
W%M Y y w
Task: to draw plots of internal force i |
factors, stress distribution in a section L -t =
dangerous section with indicating Ne 8 - ;
the most loaded points. Check that T
the strength condition is met. a
The section is made of standard Input data for tasks 6 and 7:
rolling sections.
1. m Iy, M I3, M £, kN g, kN/m M, kNm Steel brand
0,6 0,6 0,7 25 35 10 Crl
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1. Calculation of physical&mechanical properties of materials.

F, kN

60

/

50

40

30

20

[ Material:

I 4,-160mm 1 -

MAS

somm  dy

Specimen Ne24-1 ]

=139 mm l

12

Al mm

15 18

Task: according to a given diagram of material tension, it is necessary to
determine the basic mechanical characteristics - the limit of
proportionality, yield limit, strength limit, tensile stress. Determine the
cross-sectional area of the sample before and after the tests, the relative
residual elongation, narrowing. Calculate permissible stresses.

4. Checking calculation of strength of staged rod under torsion.

>
— T
]

<< 1

\»

-«

Y
A

.

Y

Task: plot torque moments, shear stresses in fractions of d ~ 3.
Perform strength analysis and determine the base
rod diameter d. Plot relative and absolute rotation angles,

shear stresses and distribution diagram of tangential radial stress
in a dangerous section.

1, m| L, m| 13, m|t,kNm/m T,, kNm| T,, kNm| T, kNm

0,510810,5 16 42 29 32
D/d | d/d D/d | dfd | Dy/a| d/a Material
2,1 03| 27 |03 30| 03 1 (0)

M q

q

. Cheking calculation of beam made of rolled sections.

Task: to draw plots of internal force
factors, stress distribution in a
dangerous section with indicating
the most loaded points. Check that
the strength condition is met.

The section is made of standard

rolling sections.

section
Ne 10

Input data for tasks 6 and 7:

2. Designing calculation of strength of staged rod.

A‘

7
A A
EaS C F
P ‘Zq

o> <

l - l? -

\d

A~

b
’

Task: for a given stepped rod it is necessary to build distribution
diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength
conditions. Plot normal stress. Construction material is taken from task 1.

3. Checking calculation of rod strength and stiffness.

A

q
- ————| >

F

3

|t b
- '

Task: for a rod with a constant cross-sectional area A4,
it is necessary to plot the longitudinal forces and axial displacements,
perform strength and stiffness calculations.

Input data for tasks 2 and 3:

Additional data

for task 3:

o L LM M LM Material
31 0,4 0,3 0,2 OXI3A

g, kN/m A /A AJA AJA A,, cm?
11 2,0 2,6 1,5 6,9

5. Designing calculation of strength under bending.

q

X

cross section

Task: to draw internal force factors distribution

diagrams. Match sizes of beam cross section TN o [
according to strength conditions. Plot | =
dangerous section stress distribution with A\ '?— i
noticing the most loaded points. Suggest the | <
section position best option. |
d
1. m 1), m 13, m KN | q, kN/m | M, kNm Material
0,1 0,1 0,4 10 60 20 CU28-48

7. Designing calculation of strength of plane frame.

7

I,
L

Task: to draw plots of internal force
factors distribution,

hazardous section stress distribution
indicating the most loaded points.

Select a typical size of section according to
strength condition.

cross section

1, m

L. m

I3.m

F, kN g, kN/m

Steel brand

0,2

0,6

0,3

20 36

60
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1. Calculation of physical&mechanical properties of materials.

F, kN

75

A N
60 / \‘

/ N
4 4
45
30
I Material: MJI5 Specimen Ne23-1

d,=200Mm 1,=2000 MM  dy =173 Mm

15
Al mm
0 4 8 12 16 20

2. Designing calculation of strength of staged rod.

7

A A A
S
G J q F
7 R D o L S ———— €
- 11 A - 17 |l 13 -

Task: for a given stepped rod it is necessary to build distribution
diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength
conditions. Plot normal stress. Construction material is taken from task 1.

3. Checking calculation of rod strength and stiffness.

N
2F q
<~ e — 3
1 1
a 1 T | - 2 - |l .
< i ¥ > >

Task: for a rod with a constant cross-sectional area A4,
it is necessary to plot the longitudinal forces and axial displacements,
perform strength and stiffness calculations.

Input data for tasks 2 and 3:

Task: according to a given diagram of material tension, it is necessary to
determine the basic mechanical characteristics - the limit of
proportionality, yield limit, strength limit, tensile stress. Determine the

cross-sectional area of the sample before and after the tests, the relative

residual elongation, narrowing. Calculate permissible stresses.

4. Checking calculation of strength of staged rod under torsion.

T, T, t T, T,
o emm— I A
N ¥ \\/ ~
- 11 |- 17 |- 1 -

Task: plot torque moments, shear stresses in fractions of d » 3.
Perform strength analysis and determine the base

rod diameter d. Plot relative and absolute rotation angles,
shear stresses and distribution diagram of tangential radial stress
in a dangerous section.

1, m| 1y, m| 13, m|t,kNm/m T, kNm| T,, kNm| T5, kNm

0,7104104 16 46 49 34
D/d | a/d D/d | d/d | Dyfd| d/d Material
1,5 0,7 1,5 0,7 1,7 | 0,7 |A1I1BuEC

6. Cheking calculation of beam made of rolled sections.

£ kN 1. m ly.m 1, m

20 0,2 0,1 0,1
g, kN/m A /A AA AJA

20 2,8 1,2 2.4

Additional data
for task 3:

Material
20XH3A
A,, cm?

8,9

5. Designing calculation of strength under bending.

I
Task:

to draw internal force factors distribution

diagrams. Match sizes of beam cross section

cross section

according to strength conditions. Plot P N
dangerous section stress distribution with K
noticing the most loaded points. Suggest the a .
section position best option. LI
2a
1. m 1), m 13, m KN | q, kN/m | M, kNm Material
0,5 0,1 0,1 30 30 10 CU32-52

7. Designing calculation of strength of plane frame.

Task: to draw plots of internal force
factors, stress distribution in a
dangerous section with indicating
the most loaded points. Check that
the strength condition is met.

The section is made of standard

rolling sections.

Task: to draw plots of internal force
factors distribution,

hazardous section stress distribution
N“ indicating the most loaded points.
ﬁ‘ Select a typical size of section according to
_' ‘ strength condition.
section - F cross section
Ne 9 |
1
i _f - <
1
|
N a
Input data for tasks 6 and 7:
1. m Iy, M I3, M £, kN g, kN/m M, kNm Steel brand
0,3 0,7 0,5 13 5 23 50
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1. Calculation of physical&mechanical properties of materials.

F, kN
50
40 — N
30
20
Material: /[16 Specimen Ne22-1 ]
d,=100mMm 1,=1000 MM  dy =87 MM l
10
0 2 4 6 8 10 12 AL, mm

Task: according to a given diagram of material tension, it is necessary to
determine the basic mechanical characteristics - the limit of
proportionality, yield limit, strength limit, tensile stress. Determine the
cross-sectional area of the sample before and after the tests, the relative
residual elongation, narrowing. Calculate permissible stresses.

4. Checking calculation of strength of staged rod under torsion.

N k/ \/ L

< 1 b
- '

.
'

A
y
A

Task: plot torque moments, shear stresses in fractions of d ~ 3.
Perform strength analysis and determine the base

rod diameter d. Plot relative and absolute rotation angles,

shear stresses and distribution diagram of tangential radial stress
in a dangerous section.

1, m| 1), m| 13, m|tkNm/m T, kNm| T,, kNm| T, kNm

0,6 10,8 0,8 41 43 20 37
D/d | a/d D/d | dfd | Dy/d| d/fd Material
2,5 0,3 1,3 [ 0,3 1,9 | 03 J16 (O)

6. Cheking calculation of beam made of rolled sections.

q A v 9 g

section
Ne 16

Task: to draw plots of internal force
factors, stress distribution in a
dangerous section with indicating
the most loaded points. Check that
the strength condition is met.

The section is made of standard Input data for tasks 6 and 7:

2. Designing calculation of strength of staged rod.

7

Ll b
/<—1<-<—'<--.>1>-->-->— ---------- i»

y
/
Y
/
y

Task: for a given stepped rod it is necessary to build distribution
diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength
conditions. Plot normal stress. Construction material is taken from task 1.

3. Checking calculation of rod strength and stiffness.
A

q F q
>

1 1 1
ﬁ‘ ! o | < 2 | - 3
1=t ? i 3 ? i 3

Y

Task: for a rod with a constant cross-sectional area A4,
it is necessary to plot the longitudinal forces and axial displacements,
perform strength and stiffness calculations.

Additional data
for task 3:

Input data for tasks 2 and 3:

r.kN .M it b m Material
26 0,3 0,1 0,8 20XHMA
q, kN/m A/A AJA AJA A,, cm?
18 1,0 2,0 3,0 8,9

5. Designing calculation of strength under bending.

|l T T
Task: to draw internal force factors distribution
diagrams. Match sizes of beam cross section _
according to strength conditions. Plot
dangerous section stress distribution with

cross section

o
B

|
noticing the most loaded points. Suggest the — b -\ —
section position best option. i j
s
1. m 1), m 13, m KN | q, kN/m | M, kNm Material
0,2 0,2 0,2 16 12 7 CU35-56

7. Designing calculation of strength of plane frame.
P 21 Task: to draw plots of internal force
factors distribution,

hazardous section stress distribution

A indicating the most loaded points.

~ Select a typical size of section according to
strength condition.

cross section

rolling sections.

1, m L. m

I3, M F, kN g, kN/m Steel brand

0,6 0,2

0,5 20 36 8 40
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1. Calculation of physical&mechanical properties of materials.

F kN

s

75

60

45

Task: according to a given diagram of material tension, it is necessary to
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Computational and graphical work of strength of material

Group Name and surname Variant
9
Date of issue Deadline Lecturer

" ~
- N
A N
NS
/
4

V.

/
Material: AMr3 Specimen Ne2l-1
4,=200MM |=200MM 4 =143 MM

5 10 15 20 25 30 35 40 45

determine the basic mechanical characteristics - the limit of
proportionality, yield limit, strength limit, tensile stress. Determine the

cross-sectional area of the sample before and after the tests, the relative

residual elongation, narrowing. Calculate permissible stresses.

4. Checking calculation of strength of staged rod under torsion.

Y

A

Y
A

Y

A

Task: plot torque moments, shear stresses in fractions of d ~ 3.
Perform strength analysis and determine the base
rod diameter d. Plot relative and absolute rotation angles,

shear stresses and distribution diagram of tangential radial stress
in a dangerous section.

1.m| L. mf ;. mftkNm/m| T}, kNm|T,, kNm|T;, kNm

04 104]0,7 15 40 26 28
D/d | dfda | Dfa| dfa | Dyfd| dfd Material
1,4 04 | 1,0 | 0,4 1,8 | 0,4 |JI6 3uEC)

6. Cheking calculation of beam made of rolled sections.

M

q

Task: to draw plots of internal force
factors, stress distribution in a
dangerous section with indicating
the most loaded points. Check that
the strength condition is met.

The section is made of standard
rolling sections.

HCa

2. Designing calculation of strength of staged rod.

A A A,
—
F q 4 1)
— - P

b
?

A

.
ray

Task: for a given stepped rod it is necessary to build distribution
diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength
conditions. Plot normal stress. Construction material is taken from task 1.

3. Checking calculation of rod strength and stiffness.

i

__F2
q - q
1 - P
T - o
t= > > >

Task: for a rod with a constant cross-sectional area A4,
it is necessary to plot the longitudinal forces and axial displacements,
perform strength and stiffness calculations.

Input data for tasks 2 and 3:

Additional data
for task 3:

o LA LM 'z M LM Material
25 0,9 0,6 0,7 I5XCHI
g, kN/m A /A AA AJA A,, cm?
11 3,0 2,3 2,8 6,3

5. Designing calculation of strength under bending.

q

Task: to draw internal force factors distribution

diagrams. Match sizes of beam cross section
according to strength conditions. Plot |

dangerous section stress distribution with T
noticing the most loaded points. Suggest the -— -JI>— . -
section position best option. |
d
1. m 1), m 13, m FkH | q,xkH/M [ M, xHm | Marepuan
0,2 0,2 0,2 15 13 9 CU38-60

7. Designing calculation of strength of plane frame.

Task: to draw plots of internal force

A A factors distribution,
— hazardous section stress distribution
Y indicating the most loaded points.
1 — Select a typical size of section according to
| strength condition.
section B 1 Y F> -
_— o cross section
Ne 16a |
1
i _f - <
y :
S SN
a
Input data for tasks 6 and 7:
1. m Iy, M I3, M £, kN g, kN/m M, kNm Steel brand
0,2 0,4 0,7 35 46 5 20




df);;y ‘.'A Computational and graphical work of strength of material

(0]

Grou Name and surname Variant
/ ) < 4 p

10
kadchepgpa . -
CONPOTMBEHMA Date of issue Deadline Lecturer
USATU = wmatepuanoe

1. Calculation of physical&mechanical properties of materials. 2. Designing calculation of strength of staged rod.

7
A A A
VB
. F
F,kN P P P — - —-— - — 1 —
80 —
’— ~\ —a ll - 12 | <l l .
\\ Task: for a given stepped rod it is necessary to build distribution
60 #~ diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength
/ conditions. Plot normal stress. Construction material is taken from task 1.
40 3. Checking calculation of rod strength and stiffness.
A
2F¥ - <l < 2~ —
2 Material: AK4 Specimen Ne20-1 %
0 d,=160Mm 1 =1600 MM  dy = 13,6 MM | 1, - 1, - | 13 -
Task: for a rod with a constant cross-sectional area A4,
| it is necessary to plot the longitudinal forces and axial displacements,
perform strength and stiffness calculations.
0 4 8 12 16 20 24 28
Al mm
Input data for tasks 2 and 3: Additional data
Task: according to a given diagram of material tension, it is necessary to for task 3:
determine the basic mechanical characteristics - the limit of £, kN 1, m L, m I, m Material
proportionality, yield limit, strength limit, tensile stress. Determine the 30 0.2 04 0.1 dIcTe
cross-sectional area of the sample before and after the tests, the relative 2 2 2 30XT'CA
residual elongation, narrowing. Calculate permissible stresses. q, kN/m A /A AJA AJA A, cm?
11 3,0 1,4 1,1 9,9
4. Checking calculation of strength of staged rod under torsion. 5. Designing calculation of strength under bending.
T, t
\
Y . .
1
N
. 1 e 1, o 1, _ Task: to draw internal force factors distribution €ross section
o T T = diagrams. Match sizes of beam cross section a .
Task: plot torque moments, shear stresses in fractions of d » 3. according to strength conditions. Plot — T
Perform strength analysis and determine the base dangerous section stress distribution with | E
rod diameter d. Plot relative and absolute rotation angles, noticing the most loaded points. Suggest the i _4? —
shear stresses and distribution diagram of tangential radial stress section position best option. =
in a dangerous section. .

L. m| L. m|i;mftkNm/m|T;, kNm|T,, kNm|T;, kNm

0,510510,8 27 14 40 9
D/d| dfda | DJa| dfa | D3/d| afd Material
1,9 03| I,1 |03 3,0 | 03 | A16(0)

1, m I, m 13, m E KN | q, kN/m [M, kNm Material
0,2 0,1 0,2 30 32 16 BY45-0

6. Cheking calculation of beam made of rolled sections.

7. Designing calculation of strength of plane frame.

Task: to draw plots of internal force
factors distribution,

21 hazardous section stress distribution

y = 3 indicating the most loaded points.

ZI Select a typical size of section according to
strength condition.

o

section < > A cross section
) Ne 11/7,0 F

Task: to draw plots of internal force
factors, stress distribution in a Y —
dangerous section with indicating
the most loaded points. Check that 1
the strength condition is met.
The section is made of standard Input data for tasks 6 and 7:
rolling sections.

1. m Iy, M I3, M £, kN g, kN/m M, kNm Steel brand

0,8 0,7 0,5 13 5 23 30




d,’;;y ‘..'A Computational and graphical work of strength of material

N4 vay Group Name and surname Variant
g p 11
CONPOTHB/IERUA Date of issue Deadline Lecturer
VFATV MATEPWUAMOB
1. Calculation of physical&mechanical properties of materials. 2. Designing calculation of strength of staged rod.
7
A A A
N
F, kN 'y o q F
2 I — > 3
\ 11 Ay 1’ | <l 13 -
P
15 Task: for a given stepped rod it is necessary to build distribution
S diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength
conditions. Plot normal stress. Construction material is taken from task 1.
10 3. Checking calculation of rod strength and stiffness.
A——a q 2F F
ﬂé%é <« <—> | —
5 Material 1X13 Specimen Nel8-1 a‘ 1, - | Ll Lo
d,=6,0 MM | = 60,0 MM dy =38 MM
Task: for a rod with a constant cross-sectional area A4,
it is necessary to plot the longitudinal forces and axial displacements,
' perform strength and stiffness calculations.
0 3 6 9 12 15 18
Al, mm
Input data for tasks 2 and 3: Additional data
Task: according to a given diagram of material tension, it is necessary to for task 3:
determine the basic mechanical characteristics - the limit of proportionality, F kN lp 0 Ly 1111 Lp 10 Material
yield limit, strength limit, tensile stress. Determine the cross-sectional area 32 0,5 0,3 0,2 1X13
of the sample before and after the tests, the relative residual elongation,
narrowing. Calculate permissible stresses. q, kN/m AJ/A AJA AJA A,, cm?
10 1,9 1,5 2,5 9,2
4. Checking calculation of strength of staged rod under torsion. 5. Designing calculation of strength under bending.
T T T t T

dl

4’
e e  A3au ﬁ
I I I

-« L
- ' o

cross-section

A
Y
A
\d

Task: to draw internal force factors distribution .
diagrams. Match sizes of beam cross section !
|

according to strength conditions. Plot
dangerous section stress distribution with
noticing the most loaded points. Suggest the
section position best option.

Task: plot torque moments, shear stresses in fractions of d ~ 3.
Perform strength analysis and determine the base

rod diameter d. Plot relative and absolute rotation angles,

shear stresses and distribution diagram of tangential radial stress
in a dangerous section.

4a

3a

1pm| o mj i m| tkNm/m| Ty, kNm| Ty, kNm| T5, kNm .m | L,m | m | rkN [q kN/m[M,kNm| Material
0,6 10,7]0,6 43 39 40 41 1.2 1,3 1,2 8 7 6 BY50-1,5
D/d | d/d D/d | dfd | Dy/a| d/a Material
3,0 0,2 1,7 | 0,2 2,0 | 6/0 |d163uEC)

6. Cheking calculation of beam made of rolled sections. 7. Designing calculation of strength of plane frame.

M q T p)

Task: to draw plots of internal force
! factors distribution,
/<—>| hazardous section stress distribution
indicating the most loaded points.
Select a typical size of section according to
q strength condition.

section
N 14 |

45° cross-section

Task: to draw plots of internal force Lo
factors, stress distribution in a 1 ',f <
dangerous section with indicating |

the most loaded points. Check that

A
Y

the strength condition is met. a
The section is made of standard Input data for tasks 6 and 7:
rolling sections. 1. m I, M 13, m £, kN q, kN/m M, kNm Steel

0,8 0,6 0,7 36 15 36 10
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Computational and graphical work of strength of material

Group Name and surname Variant
12
Date of issue Deadline Lecturer

1. Calculation of physical&mechanical properties of materials.

F.kN
60
= ==
50
= A
40
30
2 [ Material 30XI'CA  Specimen Nel6-2 |
1 oommyoommesonm
10
0 1 2 3 4 5 6 7 8

Task: according to a given diagram of material tension, it is necessary to

Al, mm

determine the basic mechanical characteristics - the limit of

proportionality, yield limit, strength limit, tensile stress. Determine the
cross-sectional area of the sample before and after the tests, the relative

residual elongation, narrowing. Calculate permissible stresses.

4. Checking calculation of strength of staged rod under torsion.

T T

1 4 2 3
Al
A — A B O (i — In
N/ VU
N e \‘\/ L
1 1
- 1 Ly 2 L 3 -
- -~ . -~

Task: plot torque moments, shear

stresses in fractions of d ~ 3.

Perform strength analysis and determine the base
rod diameter d. Plot relative and absolute rotation angles,
shear stresses and distribution diagram of tangential radial stress

in a dangerous section.

1,m| lp, m| 13, m|t,kNm/m T,, kNm| T,, kNm| T;, kNm

0,5105]0,2 45 15 37 14
D/d | d/d D/d | dfd | Dyfd | dfd Material
2,8 0,8 [ 2,2 | 0,8 2,4 | 6/o | 16 (C3)

6. Cheking calculation of beam made of rolled sections.

section
N° 18

Task: to draw plots of internal force

factors, stress distribution in a
dangerous section with indicating

the most loaded points. Check that

the strength condition is met.
The section is made of standard
rolling sections.

Input data for tasks 6 and 7:

2. Designing calculation of strength of staged rod.

7,
A A A,
F v
Z e ba
— -
1 1| E‘ l“ | <l 1 -

Task: for a given stepped rod it is necessary to build distribution
diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength

conditions. Plot normal stress. Const

3. Checking calculation of rod strength and stiffness.
N

ruction material is taken from task 1.

2F q

-

1

1

3

A
Y

- o |

-
'

Task: for a rod with a constant cross-sectional area A4,
it is necessary to plot the longitudinal forces and axial displacements,
perform strength and stiffness calculations.

Input data for tasks 2 and 3:

Additional data

for task 3:
r.kN L, M ol LM Material
26 0,1 0,8 0,2 45X
q, kN/m A/A AJA AJA A,, cm?
13 2,5 2.4 1,4 5,7

5. Designing calculation of stren

gth under bending.

Task: to draw internal force factors distribution
diagrams. Match sizes of beam cross section
according to strength conditions. Plot
dangerous section stress distribution with
noticing the most loaded points. Suggest the

section position best option.

1, m I, m I3, m

FKN | q, kKN/m Material

0,4

1,1 1,5

BY60-20

7. Designing calculation of strength of plane frame.

Task: to draw plots of internal force
factors distribution,
hazardous section stress distribution

L indicating the most loaded points.

strength condition.

cross-section

D

1, m L. m

I3, M £ kN q, kN/m

M, kNm Steel

0,2 0,8

0,3 38 27

22 Ct6

Select a typical size of section according to




dm,}, ‘.'A Computational and graphical work of strength of material
v ‘01 Group Name and surname Variant
L 13
b g 5
CONPOTHBAEHNA Date of issue Deadline Lecturer
USATU  watepnanos
1. Calculation of physical&mechanical properties of materials. 2. Designing calculation of strength of staged rod.
%
F,kN !A % é
50 + ® T e q F
. e P P € —g—
—
~ 1 1 1
NN \
40 \\ D > > >
N Task: for a given stepped rod it is necessary to build distribution
L/ diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength
30 conditions. Plot normal stress. Construction material is taken from task 1.
3. Checking calculation of rod strength and stiffness.
20 7 <A T
Material 30XI'CA Specimen Nel6-1
d,=10.0 MM 1,=100,0 MM d;c = 6.7 MM L > L > L »
10 Task: for a rod with a constant cross-sectional area A4,
it is necessary to plot the longitudinal forces and axial displacements,
perform strength and stiffness calculations.
0 4 8 12 16 20 24 28
Al, mm
Input data for tasks 2 and 3: Additional data
Task: according to a given diagram of material tension, it is necessary to for task 3:
determine the basic mechanical characteristics - the limit of F, kN 1, m Iy, m 1, m M al
proportionality, yield limit, strength limit, tensile stress. Determine the oW 0.9 10 06 ateria
cross-sectional area of the sample before and after the tests, the relative 2 2 2 30XM
residual elongation, narrowing. Calculate permissible stresses. q, kN/m A /A AJA AJA A,, cm?
12 1,3 1,3 1,3 9,7
4. Checking calculation of strength of staged rod under torsion. 5. Designing calculation of strength under bending.
a M
T, t T, T, T, d -<
\ \ \
(MEAR: M— - —
]
g e \/ -

Task: to draw internal force factors distribution cross-section

1 3 . . "
<€ > > > diagrams. Match sizes of beam cross section !

Task: plot torque moments, shear stresses in fractions of d ~ 3. according to strength conditions. Plot : i )
Perform strength analysis and determine the base dang_erous section stress d|s_tr|but|on with ] _j?__ N
rod diameter d. Plot relative and absolute rotation angles, noticing the most loaded points. Suggest the ]
shear stresses and distribution diagram of tangential radial stress section position best option. I .
in a dangerous section. .
3a
L, m| . m| i3 mit, kNm/m| Ty, kNm| Ty, kNm| T3, kNm 1, m Iy, m I3, M kKN [q, kN/m M, kNm| Material
0,5103]0,3 18 14 48 19 1,0 0,8 1,2 5 10 4 BU45-5
pD/d | dfda | Dpfa| dfa | Dyfd| dfd Material
2,8 0,3 1,3 | 03 2,9 | 6/o AJll
6. Cheking calculation of beam made of rolled sections. 7. Designing calculation of strength of plane frame.

Task: to draw plots of internal force
factors distribution,

hazardous section stress distribution
indicating the most loaded points.

Select a typical size of section according to
strength condition.

q

Y

% 4 cross-section
Task: to draw plots of internal force N2 12,5/8 !
factors, stress distribution in a \ -t «
dangerous section with indicating ;
the most loaded points. Check that AN 1
the strength condition is met. | 3 a
The section is made of standard Input data for tasks 6 and 7:
rolling sections.
1. m Iy, M I3, M £, kN g, kN/m M, kNm Steel

0,3 0,7 0,5 40 6 17 C15




dm,}, ‘.'A Computational and graphical work of strength of material
v ‘01 Group Name and surname Variant
L 14
b g 5
CONPOTHBAEHNA Date of issue Deadline Lecturer
USATU  watepnanos
1. Calculation of physical&mechanical properties of materials. 2. Designing calculation of strength of staged rod.
F, kN A 7 A A
|
200 ¢ q . +—g
<F—->—>-¢ >t -
- o~ NG
gl 11 —a 1’ |- 11 -
160 - Lo d iy Ly o
/ Task: for a given stepped rod it is necessary to build distribution
diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength
120 conditions. Plot normal stress. Construction material is taken from task 1.
3. Checking calculation of rod strength and stiffness.
80 q 2F q \
] - > D
Material 10XH3A Specimen Nel5-1 || |
d,=16,0mm 1 = 160,0 MM d = 10,7 MM [ ] - 11 > -« 12 > - 1\ =.E
40 Task: for a rod with a constant cross-sectional area A4,
it is necessary to plot the longitudinal forces and axial displacements,
perform strength and stiffness calculations.
0 4 8 12 16 20
Al, mm
Input data for tasks 2 and 3: Additional data
Task: according to a given diagram of material tension, it is necessary to for task 3:
determine the basic mechanical characteristics - the limit of F, kN 1, m Iy, m 1, m M al
proportionality, yield limit, strength limit, tensile stress. Determine the 30 03 01 03 ateria
cross-sectional area of the sample before and after the tests, the relative 2 2 2 40X
residual elongation, narrowing. Calculate permissible stresses. q, kN/m A /A AJA AJA A,, cm?
17 1,9 1,3 1,5 7,2
4. Checking calculation of strength of staged rod under torsion. 5. Designing calculation of strength under bending.
T, T, T, t T, d

1 cross-section

1 2 3
Task: to draw internal force factors distribution
diagrams. Match sizes of beam cross section _
according to strength conditions. Plot i
dangerous section stress distribution with i
noticing the most loaded points. Suggest the — /= -«5'> -—\—
|
1
1

A
A
\d
A
Y

Task: plot torque moments, shear stresses in fractions of d ~ 3.
Perform strength analysis and determine the base

rod diameter d. Plot relative and absolute rotation angles,

shear stresses and distribution diagram of tangential radial stress
in a dangerous section.

=
&

section position best option.

P

2a

1pm| o mj i mf, kNm/m| Ty, kKNm| Ty, kNm) T5, kNm .m | L,m | m | rkN [q kN/m[M,kNm| Material

0810205 34 26 26 8 1,2 0,8 2,2 2 I 12 BU40-10
pD/a| dfda | DJa| dfda| D3/d| afd Material
1,9 0,8 1,1 0,8 1,2 | 6/o AJI3

6. Cheking calculation of beam made of rolled sections. 7. Designing calculation of strength of plane frame.

Task: to draw plots of internal force
F I d d d M 7 1, factors distribution,
<—>| hazardous section stress distribution
indicating the most loaded points.
A Select a typical size of section according to
strength condition.

A
N
N
\
s

SENS

cross-section

_ ) Y
Task: to draw plots of internal force ez}
factors, stress distribution in a section —
dangerous section with indicating NO 18 n
the most loaded points. Check that -
the strength condition is met. a
The section is made of standard Input data for tasks 6 and 7:
rolling sections.

1. m Iy, M I3, M £, kN g, kN/m M, kNm Steel

0,2 0,4 0,3 19 22 37 Cr4
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v Grou Name and surname Variant
"’ . 15
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CONPOTHMBAEHMA Date of issue Deadline Lecturer
USATU = materuanos

1. Calculation of physical&mechanical properties of materials.

F, kN
250 e
_
\
\
200
150
100
[ Material 12XH2 Special Neld-1 ]
l d, =200 mm 1,=200,0 MM d = 15,5 mm l
50
Al, mm
0 4 8 12 16 20 24

Task: according to a given diagram of material tension, it is necessary to
determine the basic mechanical characteristics - the limit of
proportionality, yield limit, strength limit, tensile stress. Determine the
cross-sectional area of the sample before and after the tests, the relative
residual elongation, narrowing. Calculate permissible stresses.

4. Checking calculation of strength of staged rod under torsion.

d
-

[ 3

ol 2

Task: plot torque moments, shear stresses in fractions of d ~ 3.
Perform strength analysis and determine the base

rod diameter d. Plot relative and absolute rotation angles,

shear stresses and distribution diagram of tangential radial stress
in a dangerous section.

1, m| 1y, m| 13, mit, KNm/m T, kNm| T,, kNm| T, kNm

0,2103/0,5 33 34 41 39
D/d | a/d D/d | dfd | Dy/d| d/d Material
2,3 0,6 | 1,0 | 0,6 1,9 | 6/o AJI2

6. Cheking calculation of beam made of rolled sections.

2. Designing calculation of strength of staged rod.

A
—

.—’j?

b

Task: for a given stepped rod it is necessary to build distribution
diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength
conditions. Plot normal stress. Construction material is taken from task 1.

3. Checking calculation of rod strength and stiffness.
A

q q F
>l | >
ﬁ 1 L i
< PR S R T

Task: for a rod with a constant cross-sectional area A4,
it is necessary to plot the longitudinal forces and axial displacements,
perform strength and stiffness calculations.

Input data for tasks 2 and 3:

Additional data

for task 3:
FékN l(‘) r9n %’ I; 161211 Material
5 b 9 ks 20X
g, kN/m A/A AJA AJA A,, cm?
17 1,0 2,7 2,2 7,1

5. Designing calculation of strength under bending.

Task: to draw internal force factors distribution
diagrams. Match sizes of beam cross section 2
according to strength conditions. Plot |

dangerous section stress distribution with !
noticing the most loaded points. Suggest the

section position best option.

1. m 1. m 13.m FKN | q, kKN/m

Material

0,1 0,3 0,2

BU50-1,5

7. Designing calculation of strength of plane frame.

Task: to draw plots of internal force
factors distribution,
A hazardous section stress distribution
indicating the most loaded points.

1 strength condition.

seocw e e | cross-section
Task: to draw plots of internal force N? 18a — !
factors, stress distribution in a -t «
dangerous section with indicating ] ;
the most loaded points. Check that N
the strength condition is met. a
The section is made of standard Input data for tasks 6 and 7:
rolling sections.
1. m Iy, M I3, M £, kN g, kN/m M, kNm Steel
0,2 0,3 0,8 46 46 48 Ct3

Select a typical size of section according to
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Computational and graphical work of strength of material

Group Name and surname Variant
16
Date of issue Deadline Lecturer

F, kN
50
-
/7
/ N\
40
30
20
Material 40XH Specimen Nel3-2 :
d,= 8,0 MM |, = 80,0 MMy = 5.9 MM L]
10
0 2 4 6 8

Task: according to a given diagram of material tension, it is necessary to

determine the basic mechanical characteristics - the limit of

proportionality, yield limit, strength limit, tensile stress. Determine the
cross-sectional area of the sample before and after the tests, the relative
residual elongation, narrowing. Calculate permissible stresses.

4. Checking calculation of strength of staged rod under torsion.

\i
A

Y

A

Task: plot torque moments, shear stresses in fractions of d ~ 3.

b
y

A

Perform strength analysis and determine the base
rod diameter d. Plot relative and absolute rotation angles,

shear stresses and distribution diagram of tangential radial stress

in a dangerous section.

1, m| 1y, m| 13, m|tkNm/m T, kNm| T,, kNm| T, kNm

0,510510,6 11 36 32 28
p/d | d/d D/d | dfd | Dy/da| d/a Material
2,0 05| 27 | 05 1,9 | 6/o0 AJI8

6. Cheking calculation of beam made of rolled sections.

q

M 4

q

Task: to draw plots of internal force
factors, stress distribution in a
dangerous section with indicating

the most loaded points. Check that

the strength condition is met.
The section is made of standard
rolling sections.

section
Ne 16

b7
A A A
& L |
q q
A — (] > >
7
—a 11 |l 17 |l 1 .

2. Designing calculation of strength of staged rod.

Task: for a given stepped rod it is necessary to build distribution
diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength
conditions. Plot normal stress. Construction material is taken from task 1.

3. Checking cayIAcuIation of rod strength and stiffness.

V d=T F

> e o b
1 1 L
= g 3 = > —

Task: for a rod with a constant cross-sectional area A4,
it is necessary to plot the longitudinal forces and axial displacements,
perform strength and stiffness calculations.

Al, mm

Input data for tasks 2 and 3:

Additional data

for task 3:
R e
2 2 2 601"
q, kN/m A/A AJA AJA A,, cm?
14 1,5 2,5 2,6 5,4
5. Designing calculation of strength under bending.
H cross-section
Task: to draw internal force factors distribution
diagrams. Match sizes of beam cross section B
according to strength conditions. Plot )
dangerous section stress distribution with . N/
noticing the most loaded points. Suggest the K,,,,,, N &
section position best option.
3a
1. m 1), m 13, m KN | q, kN/m | M, kNm Material
0,7 0,3 0,2 10 5 5 BY40-10

7. Designing calculation of strength of plane frame.

Task: to draw plots of internal force
factors distribution,
hazardous section stress distribution
indicating the most loaded points.

Select a typical size of section according to

strength condition.

cross-section

.
Input data for tasks 6 and 7:
1. m Iy, M I3, M £, kN g, kN/m M, kNm Steel
0,6 0,7 0,8 41 11 29 Ct2




it

4

A2
Ygi

xadheppa

COnNPOTUBAEHMNA

USATU

MATEPHAfOB

1. Calculation of physical&mechanical properties of materials.

F, kN
70

60

50

40

30

Computational and graphical work of strength of material

Group Name and surname Variant
17
Date of issue Deadline Lecturer

/'
4

[ Mmaterial 40X

,=100mm |,

= 1000 MM dy = 7.4 MM

Specimen Nel3-1

20

Al, mm

Task: according to a given diagram of material tension, it is necessary to
determine the basic mechanical characteristics - the limit of
proportionality, yield limit, strength limit, tensile stress. Determine the

cross-sectional area of the sample before and after the tests, the relative
residual elongation, narrowing. Calculate permissible stresses.

4. Checking calculation of strength of staged rod under torsion.

T, T, Ot T, T,
)

.................. B B B {
]

= \Y A \(J

- 1l |- 1 |l 11 -

Task: plot torque moments, shear stresses in fractions of d ~ 3.
Perform strength analysis and determine the base

rod diameter d. Plot relative and absolute rotation angles,

shear stresses and distribution diagram of tangential radial stress

in a dangerous section.

1.m| L. m|1;.mftkNm/m| T, kNm|T,, kNm|T;, kNm

0,31061|0,6 8 12 19 35
D/d | d/d D/d | dfd | Dy/a| d/fa Material
2,7 04 | 2,1 | 04 2,8 | 6/o AJI9

6. Cheking calculation of beam made of rolled sections.

M

q q

F A

q

Task: to draw plots of internal force
factors, stress distribution in a
dangerous section with indicating
the most loaded points. Check that
the strength condition is met.

The section is made of standard

2. Designing calculation of strength of staged rod.

A A A

s ¢

F e LI 4y
<< - > 1 > P
gl 11 <l 1’ A S 13 -

Task: for a given stepped rod it is necessary to build distribution
diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength
conditions. Plot normal stress. Construction material is taken from task 1.

3. Checking calculation gf rod strength and stiffness.

q 2 F
< - ———
. 1‘ A‘ ]1 .l 13 A
< i< »le >

Task: for a rod with a constant cross-sectional area A4,
it is necessary to plot the longitudinal forces and axial displacements,
perform strength and stiffness calculations.

Input data for tasks 2 and 3:

£, kN 1. m I, m 1, m
24 0,4 0,2 0,2

g, kN/m AJA AJA AJA
19 1,6 1,2 1,2

for task 3:

Additional data

Material

30T

A,, cm?

7,5

5. Designing calculation of strength under bending.

Task: to draw internal force factors distribution
diagrams. Match sizes of beam cross section
according to strength conditions. Plot
dangerous section stress distribution with
noticing the most loaded points. Suggest the
section position best option.

2a

4a

1, m

I, m

13, m

F. kN

g, kN/m

M, kKNm

Material

0,2

0,3

0,7

20

5

C438-60

7. Designing calculation of strength of plane frame.

Task: to draw plots of internal force
factors distribution,
hazardous section stress distribution
indicating the most loaded points.

Select a typical size of section according to

strength condition.

rolling sections.

section — cross-section
Ne 18 |
—|-+-+ =
|
R a
Input data for tasks 6 and 7:
1. m Iy, M I3, M £, kN g, kN/m M, kNm Steel
0,4 0,7 0,8 23 30 16 Crl




df);}' ‘.'A Computational and graphical work of strength of material

G Group

N4 oy Name and surname Variant
g > 18
b 5 5
CONPOTHBAEHNS Date of issue Deadline Lecturer
USATU = warepnanos
1. Calculation of physical&mechanical properties of materials. 2. Designing calculation of strength of staged rod.
A A a,
L .
4 o 1® q N 2F
L-»——»—-»—-»q—*-q—-q— —————— —
F, kN
200 <L ol b -« b -
- - > i =
.

160 Task: for a given stepped rod it is necessary to build distribution
diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength

120 conditions. Plot normal stress. Construction material is taken from task 1.
3. Checking calculation of rod strength and stiffness.

F q F]

8 »»>——Ppr--—-—-—- R———

[ Material 18xTT imen Nel22 |
| o wommiwomme-nsmm | 1 i 1
40 < > P>l —>
Task: for a rod with a constant cross-sectional area A4,
N it is necessary to plot the longitudinal forces and axial displacements,
0 2 4 6 8 10 12 14 16 0" perform strength and stiffness calculations.
Input data for tasks 2 and 3: Additional data

Task: according to a given diagram of material tension, it is necessary to kN m o m _ for task 3:

determine the basic mechanical characteristics - the limit of - 1 2 3 Material

proportionality, yield limit, strength limit, tensile stress. Determine the 23 0,1 0,2 0,6 KC6K

cross-sectional area of the sample before and after the tests, the relative 5

residual elongation, narrowing. Calculate permissible stresses. g, kN/m AA AyA AyA A, cm

15 3,0 1,2 2.8 5,7
4. Checking calculation of strength of staged rod under torsion. 5. Designing calculation of strength under bending.
T T T T 9 FA M
1 t 4 2 3

]
\y J J J / \/ -
cross-section
< L > L > L > Task: to draw internal force factors distribution .
diagrams. Match sizes of beam cross section o
Task: plot torque moments, shear stresses in fractions of d ~ 3. according to strength conditions. Plot ! B
Perform strength analysis and determine the base dangerous section stress distribution with I
rod diameter d. Plot relative and absolute rotation angles, noticing the most loaded points. Suggest the T "i’ T A
shear stresses and distribution diagram of tangential radial stress section position best option. *
in a dangerous section. 3a
L, m| . m) i m| tkNm/m| T;, kNm| Ty, kNm| T5, kNm 1, m Iy, m I3, M kKN [q, kN/m M, kNm| Material
0,7 1038106 48 18 26 18 0,2 0,9 0,2 20 5 5 BUY60-20
pD/d| dfda | Dpfa| dfa | Dyfd| dfd Material
2,2 0,4 1,5 | 0,4 1,5 | 6/o AJlll
6. Cheking calculation of beam made of rolled sections. 7. Designing calculation of strength of plane frame.

3

F A q q M q Task: to draw plots of internal force

factors distribution,

hazardous section stress distribution
indicating the most loaded points.

Select a typical size of section according to
strength condition.

section - cross-section
N2 10

Task: to draw plots of internal force _
factors, stress distribution in a
dangerous section with indicating n
the most loaded points. Check that N N0
the strength condition is met.
The section is made of standard Input data for tasks 6 and 7:
rolling sections. 1. m Iy, M I3, m F. kN g, kN/m M, kNm Steel

0,5 0,8 0,2 5 38 50 60




df);}' ‘.'A Computational and graphical work of strength of material

N4 ‘Gy Group Name and surname Variant
g > 19
b 5 5
CONPOTHBAEHNS Date of issue Deadline Lecturer
USATU  warepuanos
1. Calculation of physical&mechanical properties of materials. 2. Designing calculation of strength of staged rod.
A A 7 A
& L |
F, kKN q q
250 <F— ------ <—<—<‘—<—->—>—>—‘—>E>
-l 1I el l” - 13 -
- > i >
-~ —
200 P
Task: for a given stepped rod it is necessary to build distribution
p diagrams of longitudinal forces, plot of stresses in fractions of the area
p 4 M cross-section A. Find the cross-sectional area A according to strength
150 conditions. Plot normal stress. Construction material is taken from task 1.
3. Checking calculation of rod strength and stiffness.
q— 2F F
100 > S — - ——-—- — €
Material 18XI'T Specimen Nel2-1 41'—44 L Pl L >
d,=20,0 MM 1, =200,0 MM dy = 16,1 MM
50 Task: for a rod with a constant cross-sectional area A4,
it is necessary to plot the longitudinal forces and axial displacements,
IR N N N - perform strength and stiffness calculations.
Al, mm
0 4 8 12 16 20 24
Input data for tasks 2 and 3: Additional data
Task: according to a given diagram of material tension, it is necessary to __for task 3:
i . ! o e £, kN 1, m I, m 1, m -
determine the basic mechanical characteristics - the limit of Material
proportionality, yield limit, strength limit, tensile stress. Determine the 26 1,0 0,6 0,5 1X18HOT
cross-sectional area of the sample before and after the tests, the relative 5
residual elongation, narrowing. Calculate permissible stresses. g, kN/m AA AfA AyA A, cm
18 1,8 1,4 2,8 6,5
4. Checking calculation of strength of staged rod under torsion. 5. Designing calculation of strength under bending.
F q M
T, T, t T, T, 4-
\
— A 0 0 2N
Il
I AP T
1 1, 1 cross-section
- > > > Task: to draw internal force factors distribution
diagrams. Match sizes of beam cross section al
Task: plot torque moments, shear stresses in fractions of d ~ 3. according to strength conditions. Plot i j
Perform strength analysis and determine the base dangerous section stress distribution with .
rod diameter d. Plot relative and absolute rotation angles, noticing the most loaded points. Suggest the -I= '*? T .
shear stresses and distribution diagram of tangential radial stress section position best option. .
in a dangerous section. 4

| o mj iz m| tkNm/m| T;, kNm| Ty, kNm| T3, kNm .m | L,m | m | rkN [q kN/m[M,kNm| Material
02]08]06 13 29 23 25 0,2 0,3 0,2 20 25 5 CU35-56
D/d | dfda | DJa| dfa | D3/d| dafd Material
2,4 0,6 1,5 0,6 2,4 | 6/o AJI13
6. Cheking calculation of beam made of rolled sections. 7. Designing calculation of strength of plane frame.
F A q q q M ) 1 Task: to draw plots of internal force

factors distribution,

hazardous section stress distribution

A indicating the most loaded points.

Select a typical size of section according to
strength condition.

cross-section

|
Task: to draw plots of internal force section 1 — __'f | .
factors, stress distribution in a Ne 18 !

1
dangerous section with indicating !

the most loaded points. Check that

A
\

a

the strength condition is met.

The section is made of standard Input data for tasks 6 and 7:

rolling sections. 1. m Iy, M I3, m F. kN g, kN/m M, kNm Steel

0,6 0,5 0,4 47 44 28 50
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Group Name and surname Variant
20
Date of issue Deadline Lecturer

1. Calculation of physical&mechanical properties of materials.

50

40

Material

4,~somm |

40X

SIEE |

50

omm g, - 59 mm J

Al mm

Task: according to a given diagram of material tension, it is necessary to
determine the basic mechanical characteristics - the limit of

proportionality, yield limit, strength limit, tensile stress. Determine the

cross-sectional area of the sample before and after the tests, the relative
residual elongation, narrowing. Calculate permissible stresses.

4. Checking calculation of strength of staged rod under torsion.

T, T, T, t T,
\

.................. SRR (| B B B o
1

L NV NI

<l 1I Ly 1 - lX -

Task: plot torque moments, shear stresses in fractions of d ~ 3.
Perform strength analysis and determine the base

rod diameter d. Plot relative and absolute rotation angles,
shear stresses and distribution diagram of tangential radial stress
in a dangerous section.

1, m| 1y, m| 13, m|tkNm/m T, kNm| T,, kNm| T5, kNm

0,71051(0,2 36 36 20 43
D/d| a/d D/d | d/d | Dy/d | d/d Material
1,0 03| 30 | 03 1,9 | 6/o AJI19

6. Cheking calculation of beam made of rolled sections.

q

M

q

Task: to draw plots of internal force
factors, stress distribution in a
dangerous section with indicating
the most loaded points. Check that
the strength condition is met.

The section is made of standard
rolling sections.

2. Designing calculation of strength of staged rod.

7
A A A,
F v -
7 q q
T —— e e e
—a 1I }L e l" |l 13 -

Task: for a given stepped rod it is necessary to build distribution
diagrams of longitudinal forces, plot of stresses in fractions of the area
cross-section A. Find the cross-sectional area A according to strength
conditions. Plot normal stress. Construction material is taken from task 1.

3. Checking calculation of rod strength and stiffness.

rF q F

_>.-___-_<_<_<_<.E___.___<_
1 1 E 1

il 1 » 2 ) 3

Y LY T

Task: for a rod with a constant cross-sectional area A4,
it is necessary to plot the longitudinal forces and axial displacements,
perform strength and stiffness calculations.

Input data for tasks 2 and 3:

F, kN 1. m 1. m 1, m
21 0,4 0,1 0,4

q, kN/m AJA AJA AJA
15 1,8 2,6 3,0

Additional data

for task 3:

Material

1X17H2

A,, cm?

7,1

5. Designing calculation of strength under bending.

Task: to draw internal force factors

distribution

cross-section

diagrams. Match sizes of beam cross section i _1-
according to strength conditions. Plot H N
dangerous section stress distribution with (_ 4)_ o
noticing the most loaded points. Suggest the | &
section position best option. 0
3a
1, m I, m I3, m EKN | q, kN/m|M, kNm| Material
0,2 0,3 0,2 20 40 5 CU12-28

7. Designing calculation of strength of plane frame.
1

3

[<—> Task: to draw plots of internal force
/\“““““ factors distribution,
Z§ hazardous section stress distribution
,,,,,,, N . | indicating the most loaded points.
ég «— > Select a typical size of section according to
o N \a strength condition.
1 . s
section cross-section
No 8
@
ANNNN n
Input data for tasks 6 and 7:
1. m Iy, M I3, M £, kN g, kN/m M, kNm Steel
0,3 0,2 0,5 17 24 31 45
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