MECHANICS

STATICS

Power moment power moment
force/power
length of arm

Conditions for ZF, =0 horizontal
equilibrium component of force

ZF, =0 vertical component
of force
IM=Z(Fl)=0 power moment

Center of gravity

Arc of circle - — ' distance
chord
radius
arc
angle

Arc of half circle

Area

Triangle Yo distance
h  height/altitude

Trapezoid Yo distance
h  heighValtitude
aand b length
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Circle sector

Half circle Xo

Segment

Any area Xa

o

Volumes

Pyramid and cone

2r sin &
P T —
3a

=% -0424r
an

o Arx) +Ayxgteeet A,

_ Ziay

Ay HAyteata,

_Aw HAgyg teetay, =

ZA

Z(A,)

AI+A2 +ul+An

y

ZA

distance
chord
radius
arc
angle

distance

distance
area

distance
area
distances

distance
distances

¥, distance
h  height/altitude

m
m

(See also chapter on Mathematics)
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Double gear exchange
- Powerfforce gained Ky =

Dividing cogs

Diameter d= -';rf- =mz

Blocks and tackles F=(G+ g-g%l iny

G
=
ato? +o +esata

F

g “taid :
LI KT SR T RETSS |
ik b e i 2 +:.O_Ir"

Fo=

Fo _a+o® +a +ees+a”

n:._.--

F

theoretical force
gained

gravity (cargo)
force

Rs, i, and r; radii
of cogwheels
length of crank

tooth division
module

part of the diameter
of the circle

force

gravity (cargo)
number of discs
friction in percent of
gravity per disc
number of force-
gaining discs

length of the pulling
part
height of lift

practical force
gained

block coefficient

force when lowering

pulling force without
friction

efficiency
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Differential tackle FR=S (R-1) force
2 radius
radius

h=an(R—-r) height of lift
estimated rotation of
the tackle

Efficiency multiplied
by force when hoisting
and by gravity (cargo)
when lowering.

The lifting screw Fo= force on crank
without friction
rise
radius

stamwrtury) : force on crank with
2nR : friction
friction coefficient
radius

F:

K.ul = 278 theoretical force
t F 5 s
0 gained

K =08 - 2mR practical force
F

p s+2murtpyry) gained

n L | S— : efficiency
F 2nARF  st2mlpr+ugrg)

Endless screw FRz =Grx force on crank
number of teeth
number of threads

tooth pressure
radius of endless
wheel
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2nFR =FRs+2nrFru mean radius of
screw
Gl'll'+ 2'."!'F6flﬂ.

2nFR = 3 Ay

frequency of rotation
of the cylinder
lifting height

frequency of rotation
of the screw

Inclined plane normal force

force down and
parallel to the
inclined plane

>

friction force

b o o o e

force up and parallel
to the inclined plane N

4 Friction coefficient 1
a angle of rise rad

The formula applies also when
Fo=F

! length of inclined plane

h height/altitude of inclined plane
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DYNAMICS
Constant speed/velocity

Rectilinear motion distance
velocity
time

Circular movement peripheral velocity
diameter
frequency of rotation
(rotation/second or
rotation/minute)

rotation of angle
radius

distance of angle

centripetal
acceleration
period

Constant acceleration

Rectilinear motion final velocity
initial velocity
acceleration
time

+v

t=v, t+ -;-ar’ distance

vi — v2=2ad

Free fall vi =V, + Agt end velocity
acceleration of
gravity

VitV

d= '2 t=v r+%Ag-t’ distance

vié = v = 2Agh height
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Projectile Motion

Circular movement

Weight and force

Vx = Vg COS O velocity in x-
direction
angle

5

r . .
vy =Vp sina—Ag-t velocity in y-
direction

sl

Sy = Vot cos distance in x-
_ direction

Sy =Votsina— 59,'—" distance in y-
z direction

velocity of angle
(end)

velocity of angle
(start)

angle acceleration

centripetal
acceleration

distance of angle

tangential
acceleration
radius

weight

mass

acceleration due to
gravity

force
acceleration
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Efficiency

Rotation around a
fixed axis

E~N<QMTET

work
force
distance

polential energy
(position energy)
heighvaltitude

distance

kinetic energy
(energy of motion)
velocity

effect

work

time

force

distance
velocity

torsion moment
velocity of angle

efficiency
effect delivered
(useful)

effect supplied

torsion moment
inertia moment of
mass

angle acceleration

work
angle of torsion

kinetic energy
angle of velocity
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Projectile Motion velocity in x-
direction

angle

s’

=vp sina—Ag-t v velocity in y-
direction

5

= Vot cOS & distance in x-
direction
: Ag- £ : v
=yotsina— —92— , distance in y-
direction

Circular movement wr= w +at velocity of angle
(end)

velocity of angle
(start)

angle acceleration

centripetal
acceleration

distance of angle

tangential
acceleration
radius

Weight and force weight
mass
acceleration due to
gravity

force
acceleration
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Energy

Efficiency

Rotation around a
fixed axis

work
force
distance

potential energy
(position energy)
height/altitude

distance

kinetic energy
(energy of motion)
velocity

effect

work

time

force

distance
velocity

torsion moment
velocity of angle

efficiency
effect delivered
(useful)

effect supplied

torsion moment
inertia moment of
mass

angle acceleration

work
angle of torsion

kinetic energy
angle of velocity

=2
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Centripetal force

Tangential force

Harmonic swings

Mathematic pendulum

(small swings)

Physic pendulum

Conic pendulum

centripetal force
mass
centripetal
acceleration

tangential force
tangential
aceleration

swing time
length
acceleration of
gravity

inertia moment

of mass

mass

distance to center
of gravity

center of gravity
constant
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Inertia Moment of Mass

Solid cylinder inertia moment
mass
radius

Hollow cylinder o 2T inertia moment
outer radius
inner radius

mean radius (shall
be used only when
the difference
between the radii is
small)

Rectangular thin plate inertia moment on
X-axis
side

inertia moment on
y-axis
side

I inertia moment

Straight bar

Steiner's formula inertia moment on
A axis
distance between
the axises
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Centric impact

Inelastic impact

Elastic impact

Loss of energy at
impact

myvy +mavy =(my +myu mass of body no. 1
mass of body no. 2
velocity before
impact no. 1
velocity before
impact no. 2
joint velocity after
impacts

myvy +mavy =myuy + myu, velocity after impact
no. 1
velocity after impact
no. 2

Uy —up =clvy—vy) ¢ coefficient of impact

Elastic impact (k = 1),
inelastic impact (k = 0),
and partly elastic impact
(O<k<1)

E= .;_{m‘ {h’_uf) +m, (.,«; —u:)] E loss of energy
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SOLIDITY/COMPACTNESS/ELASTICITY

Centric stress and Og = -E vidizz s tension of stress

pressure

Hooke's law

force of stress
area

tension of pressure
force

l
Ve

TSI/ 2 17 I, relative change of
length
original length

EHH extension
|

tension (stress/
pressure)
module of elasticity

il * Pl
E | extension

force (stress/
pressure)
area

F=-kx (ideal spring) force (stress/

Cutting

Rivets and screw
connections

Hole pressure tension

pressure)

spring constant

amount by which the
spring is stretched
negative sign means
that the spring force is
directed oppositely to the
stretching compression

cutting tension
force
area

tension of hole
pressure

force

diameter
thickness of plate
number of areas
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Cutting tension

Inertia and resistan
moments when bending

Steiner's formula

Yo

cutting tension in
rivet

inertia moment of
area on x-axis
inertia moment of
area on axis of
gravity

area

distance

Inertia Moment Resistance moment

Edge of the cut

e

7
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Table continued

Inertia Moment

Resistance moment

Edge of the cut

777777
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Bending

To

Torsion

tension of bending Pa
momentof bending N-m
moment of resistance

when bending m®

moment of inertia
distance from
neutral axis to the
point of the edge of
the cut where the
tension is sought

Index s means stress,
p means pressure

Tension of torsion

tension of torsion Pa
moment of torsion
(torsion moment)
polar resistance
moment m

N-m

3

" " 4
polar inertia moment m
radius m

Polar inertia moment

Polar resistance moment

Edge of cut

!pz_—.

nd’*
32

www.seamankowts.net




Torsion deformation angle of torsion
length of axis
cutting module

: P .
Connection between moment of torsion
effect, rotation figure, " n effect
and moment of torsion rotation figure

rotation frequency

velocity of angle

Cracking/bending

Radius of inertia f = i radius of inertia
Moment of inertia
cross cut/section/
area

Slenderness ratio slenderness ratio
(slimness)
free length of
bending/cracking

Euler's formula cracking/bending
force
elasticity module

Firmness of cracking/ ! firmness of
bending ¢ ; cracking/bending
cross cut/section

area

rad
m
Pa

N-m
w
rev/min
sAi

rad/s

Pa

m2
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Allowed bending allowed cracking/

tension bending tension
bending safety
factor

Allowed load = allowed load

Tetmajer's formula bending/cracking
- force
ok bending firmness
A area, cross cut

Connection between slendemess and bending firmness related to Tetmajer

. E ok
Material N/mm? N/mm? Slenderness

Wood (pine and spruce) | 1 10 29-0,19 A A <100
Cast iron 100+ 10° | 760—11,8 + 0,052 A% | A < 80
Steel (mild) 210-10° [ 304 -1.12 A A < 105
Steel (hard) 210-10° | 328 - 0,608 A A <90

Pressurized containers

Thin plated cylindrical thickness of plates

container (walls)
inner high pressure

inner diameter
| p tension of stress

1
EREEEERE
d

Arched bottoms §= — s thickness of plates
(walls) m
D outer diameter m

Prerequisites for the formula,
H=02D,Rz2D,r=0,1D,
length of the cylindrical part
of the bottom > 4s
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