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Coeficiente de friccion (COF) para diferentes polimeros

Inicio Materiales Nombres  Comparativa Formatos Mecanizado Aplicacion de Contacto
los Materiales &

Coeficiente de Friccidn

Pldsticos Técnicos y de Ingenieria

El rozamiento o friccidn es la resistencia al movimierto relativo entre dos superficies. Cuanto menor es el coeficiente de rozamiento, con més facilidad
se desliza una superficie sobre |a otra. La friccion provoca desgaste, lo gue reduce la vida Gtil del material. Esto puede afectar a la eficiencia de los
productos y reducir sus prestaciones, lo que resulta en mayores costes de mantenimiento y sustitucion de piezas.

Mormas Relacionadas
« IS0 BZ295
- ASTM D834
« JISK 7125
» DIN 53375
Procedimiento
La muestra, con un espesor no mayor de 0.5mm), se dispone sobre una tabla de prueba, un patin y una polea que ejercera la fuerza de desplazamiento

entre el patin y |a tabla de prueba El material se aplica a la mesa, y al patin, adhesivada. La polea estira el patin con una velicidad conocida y constante,
se registra la fuerza que realiza para el desplazamiento del patin.

Valores
Con estra prueba obtenemos los coeficiente de Friccidn estaticos y dindmicos.
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Fuente: http://plasticos-mecanizables.com/coeficiente-fricion-plasticos
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Abstract - There are many games played in the world. The Volleyball is one of the popular games in the world.
Nowadays the players are trained with the help of practice machine. In volleyball the practice machines are only develops
the “Pass™ skill to the players. In this project the automated volleyball machine was fabricated to develop the skill set of
“Pass. Set, Attack, and Dig,”™ to the players. In Volleyball, the ball motion involves aerodynamic and mechanic principles.
It demands superior Bio-mechanical skills acquired by repeated practices. To simulate different varieties of motions,
speeds, and trajectories accurately and repeatedly, an automatic volleyball practice machine was designed by iterative
design processes (manual calculations) with solid works and AuteCAD. Two counter rotating wheel mechanism imparts
both translational and rotational motions with spin. It was portable, flexible, battery powered (suitable for outdoor
conditions), operable at various horizontal and vertical planes and desired combinations of both planes. It was fully
automatic for the ball feeder mechanism to make it self contained. yet made economical by making the ball shooter
mechanism partially automatic’'manual. The model was validated. The volleyball practice machine was simple and user
friendly, to assist in acquiring the required skills for a trainee independently or for a professional player to enhance his'
her skills.

Keywords — Mintonette, spectator, prototype, ball shooter, ball feeder, etc

LINTRODUCTION

The purpose of this project is to design an automated ball throwing mechanism for training in the sport of
Volleyball. Volleyball is a challenging. point-based competitive tecam sport that s played both outdoors and indoors.
The sport is played by two opponent sides which have a 2.43 meter {max_) high net separating the court.

Mr.William G . Morgan invented volleyball in 1895 at the Holyoke, Massachusetts (USA), YMCA {Young
Men's Christian Association) where he served as Director of Physical Education. Morgan originally called his new
game of volleyball, “Mintonette™. The name volleyball came about after 3 demonstration game of the sport. when a
spectator commended that the game involved much “volleying™ and game was renamed volleyball.

Figure [ Inventor of volleyball: Mr.William G . Morzga
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Skills in Volleyball

There are six basic skills available in this game. They are

» Serve
» Pass

~ St

= Auack
= Block
» Ing

International Journal of Latest Trends in Engineering and Technology (IJLTET)

These skills are shown in Figure 3.

This game begins with the server and the opponent side is then allowed to use only hands to make contact
with the ball and throw the ball over the net. The rules of the game allow players to make contact to the ball up to
three consecutive times per side. During the volleyball game, both teams will make different powerful moves to the
ball to go to the opponent side and fall within the boundary line of the court. See Figure 2 for volleyball court
dimensions, as specified by the Federation of International Volleyball (FIVE).
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Although volleyball 15 a growing sport, there are a limited number of advanced athletes and coaches
avallable to train new players in the world. Since the game requires complex ball control skills, it is important for
valleyball players o have sufficient and thorough training. This training can be a time and labour-intensive process.
For example, during practice sessions. the team members are tmmed by coaches who use their labour and manual
training techniques to generate a variety of ball motion to train players. Manual training might involve throwimng the
ball by hand, or hitting the ball with a wooden paddle to athletes for defense and offence dnlls. It 15 a difficult and
time consuming precess because a volley ball coach™s arms wall get tred after hiting 30 balls consecutively
{approx.). For three hours per day of troining sessions, a coach may have to hit the ball repeatedly up to 300 tmes
approximately. In additon, the accuracy of human-generated ball motion cannot be controlled, and this can cffect
developmient of athlete™s throwing skills.

One way to develop ball control, throwing skills and to address the other training problems discussed above
15 to use an automated mechanism that generates motion of the Volleyball. Although there are ball throwing
machines available for other sports, such as bascball, tenmis, table tenmis, and seccer, none of these machines have
been designed to specifically meet the needs of the unique sport of vollevball.

Most volleyball has three levels of construction. The first level 15 a mubber bladder made from the same
material as a bicycle inner tube. The bladder 15 then attached to a cloth layer made of matenal similar to cheese cloth
and scaled with rubber type glue. The outer layer is made of leather and 15 glued to the cloth layer The balls that are
used in this game are 3.3-0.35 kg in weight. The ball has a hollow sphencal shape 200-225 mm in diameter.

In order to find out what principles are used in other types of ball throwing machines. rescarch on the
various types of commercially available ball machines was done as a background of study. There are several ball
throwing machines available on the market. The most common principles involved with these machines are rotating
lewver arm, propulsion system and two counter rotating wheels.

Currently there 1s no automatic troining device for conching and helping volleviball plavers to improve their
skills commercially available on the market. This study hopes to provide a mew educational and tmming tool for
vouth and professional vollevball players to practice repeatable dnlls and a vanety of movements to improve their
ball control skills.

I METHODOLOGY

The scope of this project includes gathering kinematic data on the types of ball motion gencrated n
volleyball and using this data and other research 1n order to design and build a novel automated volleyball throwing
mechanmism o be used for trmining athletes. The overall plan for the methodology and design of thas study can be
described in three main parts:

1. Kinematic Data: Study and measure kinematic data of ball metion in actual performance of volleyball
players.

3. Design: Descnbe design specifications and requirements and generate computer model of a prototype
mechanism. Build, assemble and iteratively adjust prototype to ensure mechanism 1s in working order.

3. Testing Validation: Ensure whether the machine is capable of creating realistic volleyball motion.

III. DESIGN

Most volleviball games are plaved outdoors and this prototyvpe was designed o mect these conditions. To
desizgn a ball throwing mechanism capable of bemng used for volleyball tmming 1t 15 important that design
specifications are identificd.

Dresipn Requircments
The prototype must be:

13 Portable: Transportable from one location to another lecation.

Z)  Easy to take apart and assemble.

3y Parmally sutomatc: operating by itsclf or by using only a few controls.
4y Sufficient ball capacity: able to contain up to 10 balls.

3y Battery powered: able to run the machine wathout electrical outlet.

6)  Able to generate ball speeds from 10- 30 mfs' -
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71 Able to shoot the ball from 9-18 mcter in distance.

)  Able to adjust ball release pomt from 1-2 meter high from the ground.
91 Able to provide vanous time intervals of ball release: 610 balls'minute.
131 Able 1o adjust ball launching angle along a vertical plane.

11} Able to adjust ball lounching angle along a honzontal plane.

SELECTION OF MOTOR

[Magram:
where,
rlr2 = radius of shooting whecls
Shooiing Wy ¥z = velocity of shooting wheels
whesh Vi, = welocity of the ball
wl,. w2 = angular velocity of shooting wheels
Dratas
1. Mass of the ball = 30 gm
2. Shooting Wheel diameter = 200 mm ™!
3. Shooting wheel mass =135 kg™
4. Maximum ball velocity = 30 mfs '
Calculation:
Vi = (v 2
r =rl=r2
1] = ]=
v -
r = 100 mm = 0.1 m
w = w/r=30/0.1 = 200 rad's
Conwvert to RPM - w211 — 300:2 TT = 4775 rps
= 4775 x &0 rpm
= 2865 rpm
Motor without load requires RPM = 2R65 rpm
Assume that factor of safety of load acting in motor shaft is = 1.5
Suwitable motor speed 1o generate ball speed at 30 m's 1s - 2865 x 1.5
= 42975 rpm
= 4300 rpm {oT)
= 4503 rad's
Calculate the amount of kinetic energy for ejecting the ball ar 30 m/'s:
KE: = mv2
= (0.3 X307 /2
KE, - 1351
Calculate the amount of energy stored in a shooting wheel:
E, = Ten %42
1 = mr/2
- (135X 0.17/2
=675 x 107 kg.m®
E. =6.75 x 107 x 450352
E, - 68441
Vol 4 Isswe 1 May 2014 152 IS5M: 22T8-621X
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Calculate the total power needed:

Total energy - Kee+ E,
= 135 =+ GE4.4
E = #1941
Power (P') -ESft
= (10 x 819.4) / 60 (assumec 10 ballsminute to be cjected)
P = 136.6 Watts (or) 018 hp

Assume that the factior of safety 15 3.
Therefore Piea=3x 018 =054 hp

MMotor specifications needed for shooting balls at 30 mfs & 10 balls/minute are 0.54 hp with 4300 rpm.

IV, PRINCIPLES AND DESIGN OVERVIEW

Ball Shooter

In reviewing the basic volleyball kinematics, a basic principle that needs to be considered in the design of
the volleyball throwing mechanmism 1s projectile motion. After observing volleyball motion in hive matches, the kall
exhibits both translatonal and rotational motions. The chamctenstic of these motions led to the decision to use the
principle of the two counter rotating wheels as the main ball shooter component of the mechamsm. The tawo wheels
rotate i different directions. genemating specd on the wheels’ surface which 1mparis speed on a ball propelled
between these wheels. Equation 4.1 15 used to caloulate velocity of the wheel's surface (v) where o 15 angular
velogity (rpm) of the wheel and 13, is redius of the wheel.

=, 4.1
The following equation can be used to caleulate ball linear velocity (%) based on the velocities of the two
points of contact { ¥y and®%; § between the wheels and the ball:

g (g tEy M2 42

A spin may also be produced when the two wheels spin at different specds. This spin 15 imparied about an
axis which is perpendicular 1o the ball linear velocity vector.

The radius of the volleviall 1s 100 mm. Several volleyball movements impart spin on the ball, to create this
tvpe of spinning ball motion using the volleyball throwing mechanism, the counter rotating wheels need to spm at
two different speeds: if the top wheel spins faster than the bottom wheel 1t will create a top spin on the ball. On the
other hand if the bottom wheel spins faster than the top wheel, the ball will produce an under spin.

Since the vollevball s synthetic rubber surface. the two counter rotating wheels need o provide some
cushion on the kall to help propel the ball out:; furthermore a hard solid wheel could break the ball; thus pneuwmatic
rubber wheels were selected as the wheel tvpe so that the mr pressure could cusheon the ball and help avoid ball
damage. The two rubber wheels selected for the ball shooter were 200 mm in diameter and 50 mum 1t wadth, The two
wheels should have a gap sme between them that 1s a little less than the diameter of the volley ball {200 mm) to
allow for the wheels to press the kall out when it 15 recerved in between the two wheels.

Since the mechanism 15 portable, a 12 volt rechargeable battery can be used as the power source. The two
wheels are driven by two scparate DC motors. Calculations are made o determine the size of the motor that s
suitable 1o preduce the required ball speeds of up 1o 30 m's. The revolutions per minute for a suiable motor to
gencrate ball speed at 30 m's are 4300 RPM.

Because the design reguirements specify the need to adjust the launching angle along a vertical plane, the
mechanism of & rotating fixed axis between the frame and the ball shooter was applicd. Changing the launching
angle is important because the different volleyball movements, such as serving and digging, depend on a vanety of
angles. This mechamsm also allows honzontal angle adjustment. This honzontal angle changmg feature s mounted
to the base which freely moves along a vertical axis.

Ball Feeder

Since the mechanism must provide volleyballs to the kall shooter automatically, a ball feeder component

was designed. The ball feeder needed to vary the individual drop rate of balls by set time intervals. The design of
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the ball feeder also needed to meet the size requirements of the volleyball, and hold a capacity of 10 balls at the
smallest feeder size possible. Based on the prninciple of umiform rofation, a rotating wheel was used as the
mechanism to trenspont single balls in different time intervals to the ball shooter. This component is automatically
rotates and drops the volleyballs at repular intervals (1.2 every 6 seconds) to the ball shooter.

The ball feeder also consists of a ball hopper where the balls are inserted into a basket. to allow the balls to
drop into the wheel one at o time.  The rotating wheel 15 driven by DC Motor. The ball feeder can be taken apart
from the ball shooter for case of transportation of the mechanism and for flexibility 1n usmg the mechanism.

Conirol box

Controllers are necded to switch the motors on, change the speed. and sct ball release time intervals. The
mechanism design should be as simple as possible using only a few controls. Three DC motor speed controls were
sclected for the mechanism — two to control the ball shooter motor and one o control the ball feeder motor. In order
to vary the time imnterval of the ball release from the ball feeder, the I motor speed controller 15 used to modify
time intervals of dropping balls in the ball feeder. Simalarly the controllers for the ball shooter are used to change the
motor speed of the ball shooter and in tum impact the launch speed of the ball.  The three speed controllers are
housed in a control box. Refer figure 4 for a block diagram of the motor specd controllers for the volleviall

throwing mechanism. f_,__r

klakar il
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Figume 4: Cantrollers for ball throwing

Basc

Since the mechanism must be portable and needs to hold steady while the balls are released, the base was
designed with four lockable caster wheels that can swivel at full 360 degrees of rotation. The height can be adjusted
by lifting and placing a telescopic pole into the wbe and mserting a bolt into the hole o support the bottom of the
telescopic pole. The telescopic adjustiable pole is attached 1o the base 1o further adjust the height of the mechanism,
allowing for the range of required ball releasing heights.

A computer model of the prototype mechanism was designed using Solid works, Education Edition

software which provides 3D design functions.

I‘----_-"""'---—._

Hall Shooicr

Telescopic Pole

Figuere 5: Compuier model of volleyball thoowing
machine prototype
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Figure 6ic Computer model of valbeyball throwing machine prototype showing ball shooior and ball

Diesign Reguirements

The design requirements were reviewed and showed that the volleyball throwmng machine 1= capable of

foeder

mecting 10 out of 11 design requiremicnts. See Table for details on how the mechanism met the reguircments.

Table I: Companson of desten and achual

S Mo Design Requirements Desien How did the m{:ch:mism meet the
requirements
I Portable: Transportable from one o It can be Transport from one place to
location to another location by vehicle. another
2 Easy to take apart and assemble. > Did not meet because the weight is high.
1 Partially ;‘-.u_lnm:ll.'ic: upcri-ll:inl;: by rself - Partially automatic hall feeder.
or by using only a fow controls.
2 Sufficient Ball Capacity: Able to contain - Able to hold 10 balls at a ime.
up to 10 balls.
] Battery powercd: able to run the v Rechargeable battery power can be used.
machine without electrical. =
6 Able to generate ball speeds from 13- 30 i Speeds up to 30 m's can be obtaimed by
m's. using the selected motor.
- Able to shoot the ball from 9-18 meter in - Ball distances up to 18 micter can be
distance. obtained by using the selected motor.
5 Able to adjust ball release point from 1-2 - Eall release points found at these heights
micter high from the pround. using telescopic adjustable pole.
g ball launching angle adjustable along a > Used four swivel wheels to adjust
horizontal plane horizontal rotation.
10 Ball launc |:|n; u.l_':g]c adjustable along a Tilted ball shooter to adjust vertical angles.
wvertical plane.
' Able to generate vanous time intervals Ball relcase nme intervals nt'f-_sccnnds and
of ball release. 10 seconds can be obtaimed.

The only one design requirement that wasn't met was casy to apart and assembles. This requirement wasn’t
met because the weight of the machine 1z high. In the future, more lightweight matenals such as alumimmum might be
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considered for the ball shooter to minimize weight. Also some of the steel pars could be cut into smaller, lighter
sizes with more time and awailability of the machine shop. In future designs, plastic could be used to decreasc
weight of the ball feeder.

During the manufactunng process, the design was itcratively adapted to ensure the machine worked in the
desired way., For example, connecting the motor shafi to the counter rotating wheels of the ball shooter and getting
the wheels to spin without vibration was a big challenge because the shafit was designed to be supported on one side
of the wheel. For future designs. the motor axis support must be more balanced with the wheels and the shaft should
be supported on both sides of the wheels o ensure stability and inerease performance and accuracy of the
mechanism.

Owverall the mechanism mects the needs of volleyball players. The wolleyball throwing mechanism as
designed can generate the serving and train the players for passing. sctting, blocking and digging skills which arc
needed to practice the unique sport of volleyball.

W CONCLUSION

In most of the games, players are trained with the help of practice machines. In volleyball, the available
practice machmes develop only the “Pass™™ skill to the players. If the practice machine traans the players in the skill
sct of “Pass, Sct. Attack, and Dig™ that can produce skilled players. So the automated volleyball practice machine
was designed and fabricated to develop the skill sct of “Pass. Sct, Attack, and Dig™ by changing the ball launching
angle along wertical and horizontal plane. This new machine has additional features such as portable, battery
operated; generate different ball speeds at different heights and automatie ball feeding at a specified time interval.

The objective to build the first prototype for a volleyball throwing mechanism has been met and tested. The
new villeviball throwing mechanism is capable of recreatimg realistic vollevball motion and can even be used by one
person. This work can be used as basce standard mformation for future reference for others interested in this kmnd of
ball motion, ball mechanism and the study of developing skills in other games.
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Rueda seleccionada

FICHA TECNICA

RUEDA 6 X 2" POLIVINIL MACHO®

REFERENCIA:
CODIGO:

DIAMETRO TOTAL:
ANCHO DE RUEDA:
MATERIAL DE LA BANDA:
DUREZA:

SUPERFICIE DE LA BANDA:
MATERIAL DEL RIN:

RODAMIENTO:

CAPACIDAD DE CARGA:
PROTECCION DE PISO
VELOCIDAD DETRABAIO:

CARACTERISTICAS:

RECOMENDACIONES:

Marca:

RUEDA 6 X 2" PVC BAL
114032

1512 0,5 MM {6")
50+ 0.8 MM
POLIVINIL

9515 SHORE A

PLANA

POLIPROPILENOD PP
BALINERA PRECISION 15 MM 6202
INCLUYE BUJEY TORNILLO DE 12

250 KG
MEDIA
=3 5KM/H

RUEDAS ESPECIALES PARA TRABAIOS
SEMIPESADOS EN SUPERFICIES LISAS

USAR EN SUPERFICIES LISAS SIN
VIRUTAS DE METAL O VIDRIO, NI
ACIDOS.

MACHO *

Diamelro del eje: 15 mm

15105

@ _15 %020

Y MACHL,

HERRAMIENTAS CONFIABLES

Ancho de Banda: 2"
56 %]
- 50 ‘C"H,_

Longitud del bocin: 2 - 1/4

www.macho.com.co
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Perfiles estructurales

* g
ASTM-AS00 | 150 9002

No. Control (C-C620-006) Linea Estructural

PERFILES CERRADOS (ASTM A 500 GRADO C) NTC 4526 Grado C

Cuando usted especifica un perfil estructural de ace-
ro marca Colmena, cuenta con el respaldo y la ga-
rantia de calidad de la empresa lider en la fabrica-
cion de tubos de acero, con mas de 40 afios de ex-
periencia atendiendo exitosamente los mercados
nacionales e internacionales.

El perfil estructural de acero marca COLMENA® esta
disefiado para aplicaciones estructurales tales como
puentes, edificios, bodegas, postes de alumbrado,
postes de sefializacion y elementos estructurales en
general.

Los perfiles marca COLMENA® se fabrican con ace-
ros e insumos cuidadosamente seleccionados, apli-
cando los procesos de conformado en frio y electro-
fusion (ERW).

El sistema de aseguramiento de calidad aplicado se
rige bajo los lineamientos de la norma I1SO-5002.

PERFILES nem

DISTRIBUIDOR MAYORISTA DE MATERIALES PARA LA CONSTRUCCION S CmCINAL

Este documento lo encuentra en Intemet: www.coval.com.co = E=-mail: info@cooval.com.co
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Perfiles estructurales

'EIEY

; PERFIL CIRCULAR
CARACTERISTICAS ¥ DENOMINACION FROFIEDADES ESTATICAS UND.
DIAMETRO FLEXIOMN TORSION

Espesor Momento | Madule | Radio M'::'dm':' Momento | Madulo %
Exterior | Interior pared PESO AREA Inercia Seccion |de Giro| Elastica Inercia Elastico 2
Nominal| d [d int e P A I 5 r Z 1 B E
Pulg. cms. cms. mm. Kgm/m | cm2 cm4 cm3 cm. cm3 cmd cm3 -
1/2° 2,047 1,747 1,499 0,70 0,89 0,40 0,40 0,67 0,54 0,81 0,79
/2" 2,070 1,664 2,032 0,94 1,19 0,53 0,51 0,66 0,71 1,05 1,02 127
/2" 2,070 1,572 2,489 1,12 1,42 0,60 0,58 0,65 0,83 1,20 1,16
3/4" 2,583 2,283 1,499 0,90 1,15 0,85 0,66 0,86 0,89 1,70 1,32
34" 2,611 2,205 2,032 1,21 1,54 1,12 0,86 0,85 1,18 2,24 1,72
34" 2,611 2,113 2,489 1,45 1,85 1,30 1,00 0,84 1,39 2,61 2,00 Nn
34" 2,667 2,134 2,667 1,56 2,01 1,47 1,10 0,85 1,54 2,93 2,20
1" 3,292 2,992 1,499 1,16 1,48 1,83 1,11 1,11 1,48 3,66 2,22
1" 3,202 2,886 2,032 1,55 1,97 2,36 1,43 1,09 1,94 4,72 2,87
1" 3,292 2,794 2,489 1,87 2,38 2,77 1,68 1,08 2,31 5,55 3,37 61
1" 3,340 2,690 3,251 2,42 3,08 3,54 2,12 1,07 2,97 7,08 4,24
11/4" 4,224 3,868 1,778 1,77 2,26 4,63 2,19 1,43 2,91 9,27 4,39
114" 4,160 3,703 2,286 2,22 2,82 5,47 2,63 1,39 3,54 10,95 5,26
11/4" 4,224 3,691 2,667 2,60 3,32 6,52 3,09 1,40 4,18 13,04 6,17 37
114" 4,224 3,574 3,251 3,13 3,08 7,62 3,561 1,38 4,95 15,24 7,22
11/2° 4,826 4,470 1,778 2,04 2,60 7,02 2,91 1,64 3,84 14,04 5,82
11/2" 4,788 4331 2,286 2,57 3,27 8,53 3,56 1,61 4,76 17,06 7,13
11/2" 4,788 4,255 2,667 2,97 3,79 9,71 4,06 1,60 5,46 19,43 8,11
112" 4,826 4,236 2,946 3,28 4,19 10,81 4,48 161 6,06 21,62 8,96 37
11/3" 4,826 4,176 3,251 3,61 4,60 11,70 4,85 1,60 6,60 23,40 9,70
112" 4,826 4,089 3,683 4,05 5,16 12,90 5,35 1,58 7,34 25,80 10,69
P 5,094 5,638 1,778 2,55 3,25 13,75 4,59 2,06 B,02 27,50 9,18
2" 5,004 5,537 2,286 3,25 4,14 17,23 5,75 2,04 7.60 34,46 11,50
2" 5,094 5461 2,667 3,77 4,80 19,72 5,58 2,03 8,75 39,44 13,16
2" 5,094 5,344 3,251 4,55 5,79 23,34 7,79 2,01 10,46 46,67 1557 | 37
2" 6,033 5,317 3,581 5,01 6,38 25,81 8,55 2,01 11,55 51,61 17,11
2" 6,033 5,251 3,912 5,44 593 27,72 9,19 2,00 12,47 55,44 18,38
2 1;2° 7,238 6,782 2,286 3,95 5,03 30,96 8,55 2,48 11,24 61,92 17,11
21/2* 7,239 6,706 3,667 4,59 5,84 35,55 9,82 2,47 12,97 71,10 19,64
212" 7,239 65,5809 3,251 5,54 7,06 42,29 11,68 2,45 15,55 84,58 23,37
21/2" 7,238 6477 3,810 6,44 8,21 48,41 13,37 2,43 17,94 96,82 26,75 | 19
212" 7,239 6,401 4,191 7,05 8,08 52,40 14,48 2,42 19,52 104,80 23,96
212" 7,303 6,267 5,182 8,67 11,04 63,92 17,51 2,41 23,90 127,85 35,01
212" 7,303 6,206 5,486 9,14 11,64 66,83 18,30 2,40 25,08 133,66 365,60
DISTRIBUIDOR MAYORISTA DE MATERIALES PARA LA CONSTRUCCION S C2EINAL

Este documento lo encuentra en Intermet:  wwow.coval.com.co - E-mail: info@coval.com.co
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Perfiles estructurales

CARACTERISTICAS ¥ DENCOMIMNACION FROFPIEDADES ESTATICAS LMD,
DIAMETRO FLEXION TORSION ®
Espesor Momento | Mddulo Radia Mdadula | Momento | Mdadula Z
Exterior | Interior | pared PESO AREA Inercia Seccidn |de Giro| Elastico Inercia Elastico a
Naminal d d int a P A I 5 r z ] B g
Pulg. CIMS. CIMs. mim. Kom/m cma cmd cm3 CIm. cm3 cm4 cm3
3" 8,824 8,367 2,286 4,85 E,17 57,05 12,93 3,04 16,89 114,10 25,86
3" B,824 8,326 2439 5,26 6,71 61,69 13,98 3,03 18,31 123,38 27,96
3" 8,824 B,174 3,251 6,81 8,68 78,49 17,79 3,01 23,50 156,98 35,58
3" B,824 7,986 4,191 8,69 11,07 97,96 22,20 2,98 29,63 195,92 44,41 19
3" 8,824 7,828 45987 10,22 13,02 113,25 25,67 2,95 34,55 226,50 51,34
3" BE90 7,793 5486 11,29 14,38 12558 28,25 2,95 38,23 251,15 56,50
3" 8,890 7,620 6,350 12,93 16,47 141,11 31.74 2,93 43,36 282,21 63,49
4 11,349 10,892 2,286 6,27 7,99 123,50 21,76 3,93 28,27 247,01 43.53
4" 11,349 10,851 2,489 6,81 8,68 133,76 23,57 3,93 30,68 267,51 47,14
4 11,349 10,699 3,251 8,84 11,26 171,19 30,17 3,90 39,52 342.38 60,34
4" 11,349 10,511 4,191 11,30 14,39 215721 37,93 3,587 50,09 430,42 75,85 7
4" 11,349 10,353 4,978 13,32 16,97 250,32 44,11 3,84 58,66 500,64 88,23
4" 11,430 10,231 5994 16,01 20,40 299,98 52,49 3,54 70,39 599.95  104.98
4" 11,430 10,160 6,350 16,91 21,54 314,78 55,08 3.82 74,08 629.55 110,16
5" 14,130 12,860 6,350 21,13 26,92 614,20 86,94 4,78 115,73 1.228,41 173,87 2
5" 14,130 12 809 G604 21,594 27,95 635,29 B9, 92 477 119.91 1.270,.59 179,84
& 16,830 16,114 3,581 14,55 18,53 628,85 74,73 5,83 97,19  1.257,70 149,46
&" 16,830 15,560 6,350 25,36 32,31 1.060,82 12606 5,73 166,63 2.121,65 252,13 1
5" 16,830 15408 7112 28,27 36,31 1.171,91 139,26 5.70 184,90 2.343.82 278,53
g" 21,910 20,874 5,182 27,34 34,82 199307 18193 7,57 237,16 3.986,14 363,87
g 21,910 20,640 6,350 33,32 42,44 2.403,42 219,39 7,53 287,50 4.806,83 438,78 1
g" 21,910 20,274 B.179 42,54 54,20 3.018.30 275,52 F.46 354,04 6.036,60 551,04

Los Perfiles Circulares COLMEMA® cumplen con la Morma ASTM A 500 GRADOD C — Esfuerzo de Fluencia Fy=3.220,00 Kgfcm?
(46.000,00 PSI)

DISTRIBUIDOR MAYORISTA DE MATERIALES PARA LA CONSTRUCCION = CINAL

Este documento lo encuentra en Intemet: www.coval.com.co = E=mail: info@coval.com.co
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Perfiles estructurales

EJEX

r=2g,

i e PERFILES TUBULARES CUADRADOS
CARACTERISTICAS ¥ DENOMINACION PROPIEDADES ESTATICAS LND.
TAMARD NOMINAL REAL FLEXION TORSION
Radio | L
Espesar Momento | Médula | de | Module |Maments | Médula | &
Pulg. mm. pared | FESO | AREA | 1nprcia |Seccidn | Gire | E8SH00 | Inercia | Eldstica E
d b a P A Ix=ly | Sx=Sy | rx=ry | Zx=Z¥ | B o
mim mim mm. |Kgm/m.| on crmd crm3 crm. cm3 omd cm3
7/8x7/8 22x22 22,10 22,10 1,194 0,72 0,91 0,69 0,62 0,87 0,74 113 04 |
7/Bx7/8 22x22 22,10 22,10 1,499 0,90 1,14 0,81 0,73 0,84 0,89 1032 1,07
1x1 25x25 26,70 26,70 1,778 0,88 1,12 1,26 0,94 1,06 1,12 2,04 1,42
1x1 25x25 26,70 26,70 1,194 1,31 1,67 1,71 1,28 1,01 1,55 2,33 1,89
1x1 25x25 26,70 26,70 2,032 1,50 1,91 1,87 1,40 0,99 1,72 3,22 2,15 100
1x1 25¢25 26,70 26,70 2,286 166 2,11 2,01 1,51 0,98 1,88 3,45 2,23
1\exlx¥: 40x40 38,10 38,10 1,194 1,33 1,70 3,87 2,03 1,51 2,37 6,12 3,06
1Wxix': 40x40 38,10 38,10 1,499 1,68 2,13 4,70 2,47 1,48 2,90 7,54 3,68 |
1wx1x¥: 40x40 38,10 38,10 2,032 2,25 2.8 601 3,15 1,45 3,77 9,91 4,70
1xlx': 40x40 38,10 38,10 2,489 2,72 347 6,98 3,66 1,42 4,45 11,80 5,47
2x2 50x50 51,60 51,60 1,499 2,29 282 1220 4,73 2,05 550 19,33 7,07
2x2 5050 5160 5160 2032 310 395 158 614 200 722 2563 918 |

2x2 50x50 51,60 51,60 2,286 3,44 4,38 17,45 676 2,00 B,00 28,27 10,22
2x2 50x50 51,60 51,60 2,489 3,74 477  1B,68 7,24 1,98 B,61 30,80 10,84
2%4Gx2% 70x70 70,90 70,90 1,778 3,78 482 38,17 10,77 2,82 1246 59,70 15,18
2Wx2% 7Ox70 70,90 70,90 2,032 4,32 550 42,98 12,12 2,79 1409 6831 18,15 | 25
234x2% 70x70 70,90 70,90 2,489 526 6,70 51,25 1446 2,77 1692 B2,60 21,65
3x3 75x75 76,20 76,20 3,175 7,21 9,01 78,93 20,72 2,95 2444 12927 31,11 | 36
3x3 75x75 76,20 76,20 4,762 10,65 13,02 108,18 28,39 2,83 34,33 18532 42,96 | 1f
3x3 75x75 76,20 76,20 6,350 13,91 16,70 131,36 3448 2,80 42,77 23406 52,84 | 29
3vx3le 90x90 90,20 90,20 2,032 557 7,10 90,77 20,13 3,58 23,22 142,66 30,15
I3 90x90 90,20 90,20 2,286 6,27 7,98 100,94 22,38 3,56 2591 159,62 33,54 | 12
3wx3le 90x90 90,20 90,20 2,489 6,81 867 108,89 2414 3,54 2802 173,05 35,19
4x4  100x100 101,60 101,60 3,175 9,60 12,24 19549 38,42 3,98 44,85 313,59 57,75 | 25
4x4  100x100 101,60 101,60 4,762 14,38 17,86 274,46 54,03 3,92 64,12 456,15 B1,43 | 25
4x4  100x100 101,60 101,60 6,350 18,88 23,16 341,94 67,31 3,84 81,39 592,47 102,19 | 29
5x5  125x125 127,00 127,00 3,175 12,17 1547 391,86 61,71 503 71,40 620,57 92,58 | 15
5x5 125125 127,00 127,00 4,762 18,12 22,70 557,86 B7,85 4,95 103,13 909,28 132,16 | 16
5x5  125x125 127,00 127,00 6,350 23,85 29,61 70526 111,06 4,82 132,31 1.186,72 167,86 | 15
Gx6  150x150 152,40 152,40 4,762 21,B6 27,54 989,58 129,87 5,99 151,35 1.591,90 185,17
Bx6__ 150x150 152,40 15240 6,350 2882 36,06 1.262094 16574 5092 19551 2.084,23 249 BB

Los Perfiles Cuadrados COLMENA®E cumplen con la Morma ASTM A 500 GRADO C = Esfuerzo de Fluencia Fy=3.500,00 Kagfcm?#
(50.000,00 PSI)

DISTRIBUIDOR MAYORISTA DE MATERIALES PARA LA CONSTRUCCION /2 OIVAL

Este documento lo encuentra en Intermet:  wwow.coval.com.co = E-mail:  info@coval.com.co
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Perfiles estructurales

EIEX

r=2e.
rint. = e

PERFILES TUBULARES RECTANGULARES

" CARACTERISTICAS ¥ DENOMINACION UND.
TAMANOS NOMINALES
REALES -
Espesar 2
pared | PESO | amea |
Pulgadas mm d b & P A E
mm mm mim. Kgm/m cm
2x1 1/16 50x30 51,59 27,44 1,154 1,33 1,69
2x1 1/16 50x30 51,59 27,44 1,499 1,73 2,20
2x1 1/16 50x30 51,59 27,44 2,032 2,32 2,95 =0
2x1 1/16 S50x30 51,59 27,44 2,480 2,32 2,95
2 3/Bx1 1/2 B0x40 50,00 37,85 1,154 1,71 2,18
2 3/Bx1 142 B0x40 50,00 37,85 1,499 2,16 2,75
2 3/8x1 1/2 B0x40 50,00 37,85 1,778 2,55 3,25 40
2 3/Bx1 142 G0x40 50,00 37,85 2,032 2,91 3,71
2 3/8x1 1/2 B0x40 60,00 37,85 2,489 3,52 4,48
2 3/4x1 3/4 T0x45 70,10 45,05 2,032 3,52 4,48 5
2 3/4x1 3/4 70x45 70,10 45,05 2,489 4,29 5,46 g
3x1 142 Tox 38 76,20 38,10 1,154 2,08 2,65
3x1 142 Thx38 76,20 38,10 1,499 2,61 3,32
3x1 142 Tox38 76,20 38,10 1,778 3,09 3,94 28
3x1 142 Thx38 76,20 38,10 2,032 3,53 4,50
3x1 142 Thx38 76,20 38,10 2,489 4,29 5,46
31/2 x2 90x50 90.17 50,00 2,032 4,32 5,50
31/2x2 90x50 90,17 50,00 2,489 5,26 5,70 28
3 3/4x1 3/4 95x45 95,12 45,05 2,032 4,32 5,50
3 3/4x1 3/4 95245 95,12 45,05 2,489 5,26 5,70 25
4x1 142 100x40 99,99 39,98 1,154 2,54 3,23 24
4x1 142 100x40 99,99 39,98 1,499 3,18 4,06 24
4x11/2 100x40 99,99 39,98 2,032 4,317 5,50 24
4x1 142 100x40 99,99 39,98 2,489 5,260 5,70 24
4x2 100x50 101,60 50,80 3,175 7,21 9,16 40
4x2 100x50 101,60 50,80 4,762 10,65 13,50 30
4 3f4x2 3/8 120x60 121,78 59,90 2,032 5,58 7,11 12
4 3/4x2 3/8 120x60 121,78 59,90 2,489 6,81 8,67 12
Bx2 150x50 152,40 50,80 3,175 9,69 12,32 27
6x2 150x50 152,40 50,80 4,762 14,38 18,24 24
Bx2 150x50 152,40 50,80 6,350 18,88 24,01 24
Gx4 150x100 152,40 101,60 3,175 1,215 15,47 15
Bx4 150100 152,40 101,60 4,762 18,04 22,98 15
Gx4 150x100 152,40 101,60 6,350 23,81 30,33 15
DISTRIBUIDOR MAYORISTA DE MATERIALES PARA LA CONSTRUCCION [ IINVAL

Este documento lo encuentra en Intermet: www.coval.com.co = E=-mail: info@coval.com.co

18



Perfiles estructurales

PROPIEDADES ESTATICAS UMD,
TAMANOS MOMINALES FLEXIOMN . - TORSION
Modulo Plastico @
EIE¥ - X EIEY - ¥ : 1
= - - - Momento | Module =2
Moments| Modulo | Radie |Momento] Modulo | Radio Inercia | Elastico 2
Inercia | Eldstico | de Giro | Inercia | Elastico | de Giro x Zy E
Pulgadas mm ] B =
Ix Sx rx Iy Sy ry cn3 | cm3 - erm3
cmd cm3 cm cmd cm3 cm
2x1 1/16 50x30 6,29 2,44 1,93 2,37 1,73 1,18 3,00 1,94 5,56 2,96
2x1 1/16 50x30 6,29 2,44 1,69 2,86 2,09 1,14 3,68 2,38 6,83 3,59 50
2x1 116 50x30 9,80 3,80 1,82 3,63 2,65 1,11 4,79 3,08 8,91 4,59
2x1 1/16 50x30 11,39 4,42 1,97 4,19 3,05 1,19 5,64 3,61 10,53 5,34
2 3/8x117/2  &0x40 11,29 3,76 2,28 5,57 2,94 1,60 4,53 331 11,81 4,89
2 3/8x11/2  60x40 13,82 4,61 2,24 6,80 3,59 1,57 5,58 4,07 14,58 5,98
2 3/8x117/2  &0x40 16, 02 5,34 2,22 7,86 4,15 1,56 6,51 4,74 17,05 6,93 40
2 3/8x11/2  &0x40 17,92 5,97 2,20 B, 77 4,63 1,54 7,32 5,33 19,22 7,76
2 3/8x11/2  60x40 21,11 7,04 2,17 10,28 543 1,51 8,72 5,33 23,98 9,14
2 3/4x1 374  TOx45 29,69 B,47 2,57 15,00 6,66 1,83 10,29 7.60 32,13 11,08 I8
2 3/4x1 3/4  70x45 35,19 10,04 2,54 17,72 7,87 1,80 12,31 9,07 38,56 13,13
3x11/2 FGx38 20,27 5,32 2,77 6,97 3,66 1,62 6,52 4,05 16,57 6,31
3x1 1/2 T6x38 24,90 6,54 2,74 B,53 4,48 1,60 8,06 4,99 20,48 7,73
3x11/2 TGx38 28,95 7,60 2,71 9,88 5,19 1,58 9,43 5,83 23,95 B,98 28
3x1 1/2 T6x38 32,50 8,53 2,69 11,05 5,80 1,57 10,63 6,56 27,03 10,06
3x1 1/2 T6x38 38,50 10,11 2,65 13,00 65,83 1,54 12,70 7.82 32,35 11,50
31/ %2 90x50 58,97 13,08 3,27 23,73 5,49 2,08 16,01 10,67 54,42 16,16 78
3 1/2x2 90x50 70,33 15,60 3,24 28,18 11,27 2,05 19,23 12,80 65,49 19,25
3 3/4x1 3/4  95x45 62,87 13,22 3,38 19,71 B,75 1,89 16,44 9,79 48,83 15,25 I8
3 3/4x1 374  95x45 74,97 15,76 3,34 23,36 10,37 1,87 19,75 11,72 58,67 18,14
4x4 1/2 100x40 40,88 8,18 3,56 9,90 4,85 1,75 10,22 5,40 25,76 8,78 24
4x4 1,2 100x40 50,42 10,09 3,53 12,14 6,07 1,73 12,66 6,68 31,88 10,79 24
4x4 1,2 100x40 66,26 13,25 3,47 15,80 7,91 1,70 16,78 8,81 2,15 14,10 24
4x4 1,2 100x40 78,98 15,80 3,43 18,69 5,35 1,67 20,13 10,54 50,52 16,73 24
4xd 100x50 117,34 23,10 3,58 39,69 15,63 2,08 28,97 17,86 98,42 27,21 40
4x2 100x50 160,94 31,68 3,45 53,54 21,08 1,99 40,70 24,90 139,04 37,26 30
4 3f4x2 3/8 120x60 138,63 22,77 4,42 46,42 15,50 2,55 28,01 17,17 111,53, 26,72 12
4 3/4x2 38 120x60 166,39 27,33 4,38 55,47 18,52 2,53 33,80 20,69 134,64 32,10 12
Gx2 150x500 329,73 43,26 5,19 58,01 22,84 2,18 55,97 25,54 166,60 41,63 27
Gx2 150x50 462,11 60,64 5,03 79,27 31,21 2,08 79,92 36,04 235,54 57,49 24
Bx2 150x500 57442 75,38 4,89 96,06 37,82 2,00 101,29 45,11 295,94 70,61 24
G 150x100 509,23 66,83 5,74 273,64 53,87 4,21 BO,04 60,72 562,62 88,66 15
G 150x100 72585 9526 5,65 387,98 76,37 4,13 115,84 B7,55 B17,79 126,36 15
G 150x100 918,68 120,56 5,50 488,49 95,16 4,01 148,40 112,12 1.057,01 160,18 15

Los Perfiles Tubulares COLMEMA® cumplen con la Norma ASTM A 500 GRADD C — Esfuerzo de Fluencia Fy=3.500,00 Kgfcm?
(50.000,00 PSI)

DISTRIBUIDOR MAYORISTA DE MATERIALES PARA LA CONSTRUCCION = CIINVAL

Este documento lo encuentra en Intemet: www.coval.com.co = E-mail: info@coval.com.co
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Perfiles estructurales

MATERIAL DE FABRICACION

os perfiles se fabrican con acero laminade en caliente (H.R.) de bajo contenide de carbono, alta soldabili-
ad v ductilidad, segin normas AISI / SAE 1008, 1010, 1015; JIS SPHT 3132, o cualquier otro acero equi-
alente con los siguientes contenidos méximos en su composicion quimica:

CARBONO
MAMNGANESDO
FOSFORD
AZUFRE

0.2 7% maximo
1,40% maximo
0.045% maximo
0.045% maximo

| esfuerzo minimo de fluencia del acero es de 3.220,00 Kg./cm? (46.000,00psi)La relacidn entre esfuerzo
ltimo v esfuerzo de fluencia estad entre 1,25 y 1,3 satisfaciendo la relacién minima recornendada para for-

iade en frio de 1,2,

PROCESO DE PRODUCCION

35 perfiles estructurales se fabrican partiendo de bandas de acero laminado en caliente, que al pasar por
na serie de rodillos sufre un proceso de formado en frio dando la geometria de cada perfil, para el caso de
15 perfiles tubulares el cerrado se hace mediante soldadura por induccidn con alta frecuencia (electrofusion

RW).

PROPIEDADES MECANICAS DEL PERFIL CONFORMADO

Cuadrados y

Elongacion en 2"

Redondos
Esfuerzos _ Rectangulares ASTM-A
ASTM-A 500 Grado C £00 Grado €
Fluencia Fy 3.220,00 Kgfcm? 3.500,00 Kg/cm?
Ultirmo Fu 4.320,00 Kgfcm? 4.340,00 Kg/cm?

21%

21%

DISTRIBUIDOR MAYORISTA DE MATERIALES PARA LA CONSTRUCCION

wrvewr.coval.com.co - E-mail :

Este documento lo encuentra en Intemeet:

20
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Perfiles estructurales

DIMENSIONES Y TOLERANCIAS DE FABRICACION

os perfiles se fabrican de acuerdo con las dimensiones reales indicadas en las tablas, las dimensiones no-

ninales son las de comun maneja.

os perfiles se fabrican en longitud de 6,00 m, para largos diferentes consultar.

TOLERANCIAS

Longitud
Diametro en redondos

Espesor de material

Radio en esquinas

Dimensiones exteriores en cuadrados y rectangulares
Cuadratura en cuadrados y rectangulares

Rectitud para tubulares medido al centro

1 a 3 veces expesor e

-5mmy'+40mm
+/-0,25mm
+/-0,50mm

+/-10%
+f-20

2, 08mm/m

ACABADO

os perfiles se entregan en acero negro en caso de gue se requieran otros tipos de acabados o recubrimien-
os tales como pintura por inmersidn o galvanizado por favor consultar.

IDENTIFICACION

os perfiles tubulares se identifican con el logotipe COLMENA o TUBOCARIBE estampado en bajo relieve o
narcado con esténcil y la leyenda "COLMENA COLOMBIA ASTM A 500 C" Esp. 6 "TUBOCARIBE COLOM-

LA ASTM A 500 C"Esp

DISTRIBUIDOR MAYORISTA DE MATERIALES PARA LA CONSTRUCCION

Este documento lo encuentra en Intemet: www.coval.com.co = E-mail:

info@coval.com.co

IV AL
e’

Fuente: https://coval.com.co/pdfs/manuales/man_colmena_linea_estructural.pdf
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Rodamiento para subsistema de traccon

Unida

de visuslizacidn: & Metric () lmperial Ordenar por: Difmetro del agujera -

Dimensiones ponopales Capacidad de carga basica Veloodades nominales Designacones
T N - ) I

039 50 DOD 26 D00 W E1T7DL R-225
20 27 “ DSBS D3% 50 0aD 246 DaD W E1TO4-2T5
20 27 “ DSBS 039 50 DOD 32 OO W E1T0DS
20 27 “ DSBS D3% 50 0aD 32 Dao WELTOL R
20 27 “ DSBS 039 1£ DOO W EITOL-2RE1
20 ¥ Z2.08 48 DaD oaD W E1B04-2RT
20 32 ¥ 3az Z2.08 48 DOD wW E1B04-2Z
20 3z ¥ 3az Z2.08 13 paD o'W 61804 -2RS1
20 32 7 397 25 45 DOD 22 Dao W E1B04 R-2Z
20 3z r 25 45 DaD 28 Dao W ELBDL R
20 32 7 403 232 45 DOD 22 Dao v 61804-2RZ
20 ¥ 403 232 45 DaD 28 0ao vr &1E04
20 32 7 403 232 13 pao vr E1EB04-2RS1
20 Z2.08 48 DaD W E3B04 R-2Z
20 32 10 3az Z2.08 48 DOD 24 DOO W EIBDL-2T
20 3z Z2.08 48 DaD 30 0ao W E3S0L
20 32 10 3az Z2.08 48 DOD 30 Doo W E3E04 R
20 3z 10 3az Z2.08 13 0ao W AIB0L-2RE1
20 37 b 3465 43 DOD 20 DOo W E1504 R-2Z
20 s 3465 43 DaD 20 Dao W ELIIDL-ZT
20 37 b 3465 43 DOD 26 D00 W SIS
20 ar s 3465 43 DaD 246 DaD WELSO4L R
20 37 b 3465 12 pao o'W 619204 -2RS1
20 ar s 837 3465 43 DaD 20 DaD v 61904-2RZ
20 37 b 837 3465 43 DOD 25 DaD vr 61904
20 s 837 12 paD r E1904-2RS1
20 42 :3 T.2B 405 38 DaD wr w 16004
20 a2 E0& 5 38 0ao 19 DaD vr'W &004-2Z
20 42 12 E.0& 5 38 DaD 24 DOO W aD0s
20 a2 E0& 5 11 0aD r'W E004-2RS1

- Expl r
1z = Praducta papular

Fuente: https://www.skf.com/co/products/rolling-bearings/ball-bearings/deep-groove-ball-bearings
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Motor SIEMENS 1LA5
Motores trifdsicos |

Motores trifdsicos
T1LA5

Armazdn 48Y | Carcasa de aluminio, totalmente cerrados con
wventilacidn exterior. TOOWVE, caja de conexiones en la parte
sUperior.
Aislamiento clase F
Factor de servicio 1.15
2200 ! 440% Volt, 60Hz

023 2 TLAZBL3ZYKD | TLASSLZIVESD TLASELZIVICE
4a ITLATEL34YES | TLASSLZ4YES0 ILASSSZ4YES

0.33 2 TLAJEL4ZYKS | TLASSS42YVES0 TLASSS4ZYEI
4 TLASELL4YED | TLASSL44YESD TLASSL44YE

050 2 TLASBLSZYED | TLASSLIIYVESD TLASEL3IYIE
4 JTLATELSAYET | TLASSLS4YESO TLASEL34VES]

0.73 P TLAIESEZYET | TLASS4LIYE0 TLASELGZYVIET
4 |uiasnseavis | wasgseayean | ILASSL04VES

1.0 2 TLAIBATIVED | TLASSLTIVESD ILASIETIVES]
1.3 2 TLAJELEZYKS | TLASSLEIYESD TLASELEZYVESRT

* ultima posicién en el tipo:
@ = Harnizantal con patas
1 = Con brids "C” + patas y espiga con cufero

o7 z LAY B43-ZYE30 IATO 220/a40 1. 1055 4.0 L o.o Z o0 400 =.8
4 TLAS B43-4YK30 1730 220/444a 1.2/0.60 GZ.0 1 1.0 TE3 ZED 2.1
o33 2 1LAS 844-3YK30 34ED 220440 | 1.3'D.43 ag.o L 0.7 200 440 6.1
4 1LAT Ba4-4VE30 1730 220/440 | 1.a/pD.80 ae.0 1 1.3 213 2ED 6.7
o030 z 1LAT B43-ZVE30 3483 220/440 | 1.8'0.90 74.0 L 1.0 £ 470 o.a
4 1LAS B45-4VE30 1713 2200440 | 2.o/1.00 70.0 1 z.0o 230 273 7.5
o7 z 1LAT B4a-ZVE30 3450 220/440 | 23113 733 K 1.3 90 =530 7.4
4 TLAT Baa-4VK30 1710 220/a40 Iol.s0 7Z.0 1 2.0 ZAD 30 B.9
1.0 3 TLAS B47-ZYE30 440 220/444a 2_B1.40 T3 1 2.0 250 430 B.2
1.5 z 1LAS 848-ZYE30 3413 220/440 | a.2z.10 77.0 1 EX] Z70 3Iz0 5.2

i

2
£l
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Motor SIEMENS 1LA5

Motores trifésicos

Motores trifdsicos
TLAS

o538 3873 4.3 183 | 0,148 a4 g™ 18MC

24



FACTURAS PROTOTIPO
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RODACHINES

INDUSTRIALES ¥ ClA LTDA
WWW.IODACNINES.Co

Nit. 860522181-5
CALLE 17 No. 25-18 Paloquemaco TEL 3600518

EMAIL.: administracion@rodachines.co
BOGOTA D.C - COLOMBIA

VA - Regimen Comin
Mo somos grandes contribuyentes, ni autorretenedores
Somos contribuyentes de Impuesto de Industria y Comercio en Bogota
Tarifa Industria y Comercio 11.04 x 1000
Actividad Econdmica ICA No. 4752

Autorizacidn Mumeracidn Facturacién DIAN No. 18763000122623 del
16/06,/2020. Autoriza de ROD 1 a ROD 5000. Vigencia 18 mesas.

SERORES: Factura Electrénica De Venta No  ROD 2200
JAIRD ARMANDO USCATEGUI RODRIGUEZ Fecha Factura: 06/11/2020
1015456465 Fecha de Vencimiento: 0&/11/2020
CL 74B B3P 41 Forma de Pago: Contado 0 Dias
3017793420 Medio de Pago: Medios de Pago: Efectivo
Bogota D.C. Vendedor: CESAR IVAM OROZCO SOLANILLA
jairo.uscategui@estudiantes.uamerica.edu.co Orden de Compra:
Contacto:

Item | Codige Descripcion | Cantidad | U Medida | Valor Unitario | VA | Total

1 [2TPM19 RX RX-Rod 2" Termoplastic Amarille Gira S/F 2 Und. 8.403 | 19% 16.807
Valor en Letras Total lineas o ftems: 1 SUBTOTAL 16.807
VEINTE MIL PESOS M/CTE IVA 3.193

TOTAL DE LA OPERACION 20.000

i Swwarca prefetida !

Cuenta Corriente Bancolombia
Cuenta Corriente Banco Occidente
Cuenta Corriente Banco Davivienda

Fecha y Hora de Generacion: 06/11/2020 16:30:58

Mo se aceptan cambios ni devoluciones, despues de 5 dias posteriores a la entrega de la mercancia.
No. 03452218107

No. 2020192535
MNo. 473969995272

26
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COTIZACIONES FABRICACION MAQUINA LANZADORA DE BALONES DE VOLEIBOL




.Al.l.p.-'Mnﬂ:\IIi'l ki 205 wla Sl

|G phx 3723008773700 Catizacién
J— 70 AGTSTE st
CALLE Bl 07 4 219784
LI CQQMPQNQA, i S8 iz
SUCLRSAL FORTEON

AL 17 Ha 3748 TELEF G 7t Pag. 1
ECHSOLUCIONEE SAS
CALLE 69 & 21-36 CODG0: COM FO2 F-3VEREION 1
ggﬂﬁ Afo (1123 Dia Cilidad 10 Chanta

rmbia
2020 12 12 BOGOTA O00BTTOED

A00BTTOEI-G Ase=or Comercial
A01T783420
SOGOTA DISTRITO CAPITAL RICAURTE - M. ANGELICA NARANIO

Apgerie rstenedar de (VA & lca - impaventas régimen comon 03-2271-20
Somas grandes contribuyeries resalucidn 2508 del 031293, Somos aulometenedares resalucidn 0025 dal 2110471692

WOTA: De acuerdo & nuestra conversacion el dia de hoy nos permitimos cotlzar lo slgulents:

Cantidad UnidadiMed Descripcidn Precio/Uinit. Total
6,00 LN TUBO: CERRAMIENTO ESP 1.50 UM 20x50 PRIMERA $ 48440 00 % 20i0.640,00
1,00 UH LANIMNA HOT ROLLED ESP 3.00 UN 1000000 PRIMERA S 135.8823,20 % 135.883,50
1,00 UK LANIMNA HOT ROLLED ESP 2.00 UN 12002400 PRIMERA S BAT.010,95 S 587.010,05%
100 LN VARILLA CUADRADA ESP 10 LN 6.00 MT PRIMERA § 16.405.00 5 16.408,00
1,00 UM PLANMCHA HOT ROLLED ESP 19.0 UN 12112440 £ 1.265.400.00 5 1.765.400,00
1,00 LN LAMINA HOT ROLLED ESP 450 UM 1000000 PRIMERA 5 203.825 25 $ M3.828,25
Condiciones Generabss: 0,000 Subtatal § 2408.964,T0
Farma de Pago: Carfiada 10% Nk 5 474.651,29
. Talal § 287TLB16,00
QOrigen:
Fiabe
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SAM

Nit. 901368479 -2
Responsables de lva
Calle 17 No 12 - 56 - Cel: 314-461.5259

e-mail: automatizacion.murcia@gmail.com

SOLUCIONES INTEGRALES EN
AUTOMATIZACION

:Ilf:nte. jairo uscategui Fecha 17 le ,I"ZDZCI
Direccidn: COTIZACION
Teléfono: 3017793420 107
CANTIDAD DESCRIPCION VALOR UNIT | VALOR TOTAL
3 variadores de velocidad 1/2 220v MARCA INVERTEK 511,700 1,535,100
3 motores 1,2 trifasica MARCA WEG 430,000 1,290,000
canaletas SUB TOTAL 2,825 100
Iva
OBSERVACIOMES Retencion
Rete lca
TOTAL 2,825,100

Esta factura de venta se expide segin ley 1231 del 17/07/2008. Constituye titulo valor que se asimila a sus efectos a una letra de
cambio (Art 772 y siguientes del codigo de comercio, se hace constar que la firma o recibido de persona distinta al comprador
implica que dicha persona esta autorizada expresamente por el comprador para firmar, reconacer la deuda y obligar al

compradar.
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l 4 q" Dilrsmlaumcﬂauronmno
TODOBANDAS sas. r; esbelt

BANDAS TRANSPORTADORAS
Mit, 900, 250, G360

Bogota, Noviembre 14 de 2020 Cotizacién No 001-20
Sefior:

JAIRO USCATEGUI

Ciudad

Referencia: Cotizacion

De acuerdo a su-solicitud les estamos cotizando:

Una (1) Banda de PVC blanca de 4mm de espesor, de 300mm de ancho por

5520mm de longitud sin fin, con empujadores fabricados de 80mm de altura
colocados cada 21cm y de 250mm de largos.

vaT:r- “ﬁ ‘ “}0 ugs .000 mas IVA S_ﬁa

.

CONDICIONES COMERCIALES: S TRAN OT Ao
IVA: BR ”f-}gé‘ﬁte ala 3faé‘ Ha-*’P ORTADORAS
Forma de pago: Contado

Entrega: 4 dias habiles

Vigencia de cotizacion: 15 dias

Estamos para servirles.

Cordialmente,

Liliana Restrepo D.

Directora Comercial Bogota

Cel: 318 7129627

Email: ventas3@todobandas.com

Carrera 26 # 70 — 76 Bogota, Colombia / Tel 7816044 / www.todobandas.com
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