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Anexo A: Modelos de estructura de funciones 
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Opción 3 
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Opción 4 

 

 

 

 

 

 

 

 

  



4 
 

Anexo B: Análisis de fuerza cortante y Momento flector en brazos de elevación 
 

Brazo CB 

Barra CB 
Denominación Símbolo Unidades Valor 

Ubicación de la carga k cm 20 58 121 
Angulo de elevación del brazo alfa   10.5 52 10.5 52 10.5 52 
By'   kg 25.86 25.86 75.00 75.00 156.47 156.47 
Bx'   kg 4.79 33.10 13.90 96.00 29.00 200.27 
Oy'   kg 51.72 51.72 150.00 150.00 312.93 312.93 
Ox'   kg 1507.65 412.65 1525.86 538.43 1556.06 746.98 
Cy'   kg 25.86 25.86 75.00 75.00 156.47 156.47 
Cx'   kg 1502.85 379.54 1511.96 442.44 1527.06 546.71 
 

Para: K=20 / alfa=10.5°   -   K=20 / alfa=52°    
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Para: K=58 / alfa=10.5°   -   K=58 / alfa=52°    
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Para: K=58 / alfa=10.5°   -   K=58 / alfa=52°    
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Brazo AD 

Barra AD 
Denominación Símbolo unidades Valor 

Distancia de la carga k cm 20 58 121 
Angulo del brazo de elevación alfa   10.5 52 10.5 52 10.5 52 
Ax' 

 
kg 22.54 85.10 13.43 22.21 -1.66 -82.07 

Ay' 
 

kg 121.63 66.49 72.49 17.35 -8.98 -64.12 
Dx' 

 
kg 4.79 33.10 13.90 96.00 29.00 200.27 

Dy' 
 

kg 25.86 25.86 75.00 75.00 156.47 156.47 
Ox' 

 
kg 1388.97 -150.02 1370.76 -275.80 1340.56 -484.35 

Oy' 
 

kg 588.58 387.88 686.86 486.15 849.79 649.08 
Fx' 

 
kg 1371.23 -202.01 1371.23 -202.01 1371.23 -202.01 

Fy' 
 

kg 684.35 428.50 684.35 428.50 684.35 428.5 
 

Para: K=20 cm / alfa=10.5° 

Tramo (0<x<45.5) 

𝑀 = −121.63𝑥     

Tramo (45.5<x<58)       

𝑀 = −121.63𝑥 + 684.35(𝑥 − 45.5)   

Tramo (58<x<116)       

𝑀 = −121.63𝑥 + 684.35(𝑥 − 45.5)− 588.58(𝑥 − 58) 
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Para: K=20 cm / alfa=52° 

Tramo (0<x<45.5) 

𝑀 = −66.49𝑥      

Tramo (45.5<x<58)      

𝑀 = −66.49𝑥 + 428.5(𝑥 − 45.5)  

Tramo (58<x<116)        

𝑀 = −66.49𝑥 + 428.5(𝑥 − 45.5) − 387.88(𝑥 − 58) 
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Para: K=58 cm / alfa=10.5° 

Tramo (0<x<45.5) 

𝑀 = −72.49𝑥     

Tramo (45.5<x<58)       

𝑀 = −72.49𝑥 + 684.35(𝑥 − 45.5)   

Tramo (58<x<116)       

𝑀 = −72.49𝑥 + 684.35(𝑥 − 45.5) − 686.86(𝑥 − 58) 
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Para K=58 cm / alfa=52° 

Tramo (0<x<45.5) 

𝑀 = −17.35𝑥     

Tramo (45.5<x<58)        

𝑀 = −17.35𝑥 + 428.5(𝑥 − 45.5)   

Tramo (58<x<116)        

𝑀 = −17.35𝑥 + 428.5(𝑥 − 45.5) − 486.15(x − 58)  
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Para: K=121 cm / alfa=10.5° 

Tramo (0<x<45.5) 

𝑀 = 8.98𝑥     

Tramo (45.5<x<58)       

𝑀 = 8.98𝑥 + 684.35(𝑥 − 45.5)     

Tramo (58<x<116)     

𝑀 = 8.98𝑥 + 684.35(𝑥 − 45.5)− 849.79(𝑥 − 58)      
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Para: K=121cm / alfa=52° 

Tramo (0<x<45.5) 

𝑀 = 64.12    

Tramo (45.5<x<58)        

𝑀 = 64.12𝑥 + 428.5(𝑥 − 45.5)   

Tramo (58<x<116)       

𝑀 = 64.12𝑥 + 428.5(𝑥 − 45.5)− 649.08(𝑥 − 58)  
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Anexo C: Catálogo Cilindro hidráulico Seleccionado 
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Anexo D: Catálogo de pernos de anclaje 



KWIK BOLT III
Anclaje de expansión, con diseño único de cuñas

Sistema de Identificación de longitud Kwik Bolt III

Letra en Anclaje

Longitud
del 

anclaje
(pulg) 

Longitud
del 

anclaje
(pulg) 

Letra en Anclaje

A B C D E F L K T U V W X Y Z

Desde

Hasta 
pero no
incluye 

Desde

Hasta 
pero no
incluye 

1-1/2 2 2-1/2 3 3-1/2 4 11 10 18 14 15 12 16 13 17

2  2-1/2  3-1/2  4  4-1/2  

J 

6 

6-1/2  

I 

5-1/2 

6  

G 

4-1/2 

5  

H 

5 

5-1/2  

S 

6-1/2 

7  

R 

7 

7-1/2  

Q 

7-1/2 

8  

P 

8 

8-1/2  

O 

8-1/2 

9  

N 

9 

9-1/2  

M 

9-1/2 

10 11 12 13 14 15 17 18 193 16 

AA CC BB DD FF EE GG HH II JJ KK LL NN MM OO PP QQ RR SS ZZ YY XX WW UU TT VV 

20  

19  

21  

20  21  22  23  

22  

24  

24  

25  

23  25  

26  

26  

28  27  

28  

29  

27  

30  31  33  34  35  32  36  37  38  

37  36  35  34  33  31  32  30  29  

40  

38  

39  

40  39  41   

Instrucciones de Instalación

Hacer la perforación Limpiar la perforación Colocar el anclaje Aplicar el torque con 
llave dinamométrica

Uso:
?Fijación de carriles de ascesores
?Fijación de barreras para montacargas en la industrias
?Colocación de tuberías metálicas

Características
?Puede instalarse en perforaciones sin fondo
?Disponible con rosca extra-larga o en acero inoxidable
?Identišcación de longitud ayuda en el control e inspección 
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Sistemas 
de Anclajes

Programa de Anclaje - Kwik Bolt III en Acero al Carbón
Cargas últimas 

en concreto 
Cargas permisibles 

en concreto 

Descripción Cant.
caja

Diám.
broca

Prof. mín.
coloc.

Long.
rosca

Diám. broca 
Hilti

Prof. 
Empot. Std.

4000 psi prof. empotr. std.
Tracción (kg)       Corte (kg)

4000 psi prof. empotr. std.
Tracción (kg)       Corte (kg)

Código

              

KB III 1- 9 

KB III 3/4- 5 1/2

KB III 3/4- 4 3/4

KB III 5/8-7 

KB III 5/8-6

KB III 5/8-4-3/4

KB III 5/8-3-3/4

KB III 1/2-5-1/2

KB III 1/2-4-1/2

KB III 1/2-3-3/4

KB III 1/2-2-3/4

KB III 3/8-5

KB III 3/8-3-3/4

KB III 3/8-3

KB III 3/8-2-1/4

KB III 1/4-3-1/4

KB III 1/4-2-1/4

KB III 1/4-1-3/4

KB III 3/4- 8

KB III 1- 6

KB III 1- 12

KB III 3/4- 7

- 

5 

5 

10 

20 

20 

25 

25 

25

25 

25 

50 

50 

50 

50 

100

 100

 100 

100 

100 

100 

10 

1"

 1" 

3/4" 

1" 

3/4"

 3/4" 

3/4" 

5/8" 

5/8" 

5/8" 

1/2" 

1/2" 

1/2" 

1/2" 

3/8" 

3/8" 

3/8" 

3/8" 

1/4" 

1/4" 

1/4" 

5/8" 

12"

5-1/2"

9"

 6" 

8" 

7" 

4-3/4"

7" 

6" 

4-3/4"

 3-3/4"

 5-1/2"

 4-1/2" 

3-3/4" 

2-3/4" 

5" 

3-3/4"

 3"

 2-1/4" 

3-1/4" 

2-1/4" 

1-3/4" 1-1/8"

1-1/8" 

1-5/8" 

1-5/8" 

1-5/8" 

1-5/8" 

2-1/4" 

2-1/4" 

2-1/4"

 2-1/4"

 2 3/4"

 2 3/4" 

2 3/4"

 2 3/4" 

3-1/4"

 3-1/4" 

3-1/4" 

4-1/2" 

4-1/2" 

1-1/8" 

3-1/4"

4-1/2” 4-1/2"

2-1/4"

1-1/2"

1-1/2"

1-1/2"

1-1/2"

1-1/2"

1-1/2"

1-1/2"

1-1/2"

1-1/4"

1-1/4"

1-1/4"

1-1/4"

1-1/8"

1-1/8"

1-1/8"

7/8"

3/4"

3/4"

3/4"

2-1/4”

TE-C+ 5/8-8

 TE-C+ 3/4-12 

TE-C 1-18

TE-C 1-10

TE-C 1-10 

TE-C+ 3/4-8

 TE-C+ 3/4-8

 TE-C+ 5/8-12 

TE-C+ 5/8-12

 TE-C+ 5/8-8

 TE-C+ 1/2-12 

TE-C+ 1/2-12 

TE-C+ 1/2-6 

TE-C+ 1/2-6 

TE-C+ 3/8-12

 TE-C+ 3/8-6 

TE-C+ 3/8-6 

TE-C+ 3/8-6 

TE-C+ 1/4-6 

TE-C+ 1/4-6

 TE-C+ 1/4-6 

TE-C+ 3/4-12 

2"    

1 5/8" 

 2 3/4"

 4"    

3 1/4"

6    

9

2"

    2 1/2" 

 2 1/4" 

3 1/2" 

4 3/4”

Long.
anclaje

4 ½”

4 3/4”

4 3/4”

 4"    

3 1/2" 

 2 1/2" 

 2 1/2" 

1 1/8"

 2 1/2" 

 4"    

727

1.351

1419

1847

4119

2736

2320

3318

3124

4349

4054

3732

4615

8928

12133

5563

6930

5716

7883

7883

15541

11937

899

899

15541

15541

13739

8649

12376

12376

9644

6396

8250

6.396

5104

5104

5104

4622

2466

2466

2466

899

8250

2400

195

363

839

839

839

735

1106

1106

1106

1002

1535

1535

1535

1238

2397

2397

2397

2118

2208

2207

497

363

2216

1846

240

240

4173

3692

3323

3323

2590

2216

2216

3323

1360

1360

1360

1241

662

662

662

4173

240

614

00282502 *

00282503

00282504

00282505

00282506

00282507

00282508

00282509

00282510

00282511

00282512

00282513

00282514

00282515

00282516 *

00282517

00282518

00282519

00282520

00286017 *

00206018

00206019 *

* Disponible a pedido

Programa de Anclaje - Kwik Bolt III en Acero al Carbón Rosca Extra larga

* Disponible a pedido

Cargas últimas 
en concreto 

Cargas permisibles 
en concreto 

Descripción Cant.
caja

Diám.
broca

Prof. mín.
coloc.

Long.
rosca

Diám. broca 
Hilti

Prof. 
Empot. 

4000 psi prof. empotr. std.
Tracción (kg)       Corte (kg)

4000 psi prof. empotr. std.
Tracción (kg)       Corte (kg)

CódigoLong.
anclaje

KB III 5/8-10 R.L.

KB III 3/8-7  R.L.

KB III 1/2-7 R.L.

KB III 3/4-10 R.L

KB III 5/8-8-1/2 R.L.

20 

50

 25

 10

 10 5/8" 

3/8" 

½"

3/4"

5/8" 10"

7" 

7" 

8-1/2” 

10" 

2-3/4"

2-1/4"

 2-1/4"

3-1/4"

2-3/4"

4-1/2"

4"

 4"

4-1/2"

4-1/2"

TE-C+5/8-12

 TE-C+3/8-12

 TE-C+1/2-12 

TE-C+3/4-12 

TE-C+3/4-12 

3-1/2" 

 4"

3-1/2"

4-3/4"

4-3/4"

5756

3340

4148

8990

5756

8307

2483

5139

12462

8307

 1535

891

1017

2397

1535 2216

662

1370

3323

2216 00282534 *

00282525 *

00282529

00282538

00282533

31 
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Anexo E: Catálogo de bomba de engranajes 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



FEATURES

DISPLACEMENTS
From 0.07 in3/rev (1,07 cm3/rev)
To 5.56 in3/rev (91,10 cm3/rev)

PRESSURE
Max. Continuous 3770 psi (260 bar)
Max. Intermittent 4060 psi (280 bar)
Max. Peak 4350 psi (300 bar)

MAX. SPEED
Max. 4000 min-1

“POLARIS” more than fifty years of Casappa experience in design and production of hydraulic components, characte-
rized by large investments in research and development in order to propose new and personalized solutions to the 
market. 
Our use of CAD 3D in the developement of this generation permit us the 3D modelling and the virtual simulation of 
the behaviour of the components inserted in the hydraulic circuit. This means that the process will take less time and 
the quality of the products is better.
Polaris pumps and motors are basically composed of a gear housing in aluminium alloy, two gear wheels supported 
by sleeve bearings and two end plates, the front and the rear cover, either in aluminium or in cast iron with excellent 
mechanical characteristics.
Our success is based largely on the quality of our product. This guaranties the consistencies of the efficiencies and 
low level of noise emission during the life of our products.

 Group 1, 2 and 3 with displacements from 
 0.07 in3/rev (1,07 cm3/rev) to 5.56 in3/rev (91.10 cm3/rev).

 Drive shafts, mounting flanges and ports according to the 
international standards.

 Combination of multiple pumps in standard version, com-
mon inlet and separated stages.

 Integrated outboard bearings for heavy duty application.

 Many types of built-in valves.

02
/0

7.
20

06

1 Shaft seal

2 Seal

3 Gear

4 Thrust plate

5 Rear cover

6 Body

7 Mounting flang

1 2 3 4

7 6 5
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FEATURES

Construction External gear type pumps and motors

Mounting EUROPEAN - SAE - GERMAN standard flanges

Line connections Screw and flange

Direction of rotation
(looking at the drive shaft)

Anti-clock (S) - clockwise (D) - reversible external drain (L - R)
reversible internal drain (B)

Inlet pressure range for pumps 10 ÷ 44 psi - [0,7 ÷ 3 bar (abs.)]

Max back pressure for single rotation motors and 
reversible internal drain  motors

p1 (continuous) max 73 psi (5 bar)

p2 (for 20 s) max 116 psi (8 bar)

p3 (for 8 s) max 218 psi (15 bar)

Max drain line pressure on reversible rotation motors 73 psi (5 bar)

Max back pressure on the series motors
(reversible motors external drain)

< p1 (max continuous pressure) < 2175 psi (<150 bar)

Fluid temperature range See table (1)

Fluid
Mineral oil based hydraulic fluids to ISO/DIN.
For other fluids please consult our technical sales department.

Viscosity range
From 60 to 456 SSU [12 to 100 mm2/s (cSt)] recommended

Up to 3410 SSU [750 mm2/s (cSt)] permitted

Filtering requirement See table (2) page 4

Tab. 1

Type Fluid composition
Max

pressure 
psi - (bar)

Max
speed
min-1

Temperature °F - (°C)
Seals
()

Special
shaft seals

()Min
Max

continuous
Max
peak

ISO/DIN
Mineral oil based hydraulic 

fluid to ISO/DIN
See page 4 See page 4

-13 (-25) 176 (80) 212 (100) N D - H - C

-13 (-25) 230 (110) 257 (125) V D

() N= Buna N (standard) - V= Viton

D H C

Standard shaft seals with wiper seal High pressure special shaft seal
High pressure special shaft seal with 

wiper seal

Single rotation
pumps

Single rotation
motors

Reversible rotation 
pumps and motors

Max 44 psi
(3 bar)

Max 363 psi
(25 bar)

Max 363 psi
(25 bar)

Max 44 psi
(3 bar)

# #

# Pressure could change in connection with shaft speed rotation.
 For more information please consult out technical sales department.

() SHAFT SEALS MAX PRESSURE AND MOUNTING SCHEME

O

O
 0

2/
07

.2
00

6
R

ep
la

ce
s:

 0
1/

10
.0

3

34

 



Tab. 2

Working pressure psi (bar)
Δp < 2030
Δp < (140)

2030 < Δp < 3045
(140) < Δp < (210)

Δp > 3045
Δp > (210)

Contamination class NAS 1638 10 9 8

Contamination class ISO 4406:1999 21/19/16 20/18/15 19/17/14

Achieved with filter ß10 (c) ≥ 75 according to ISO 16889 - 10 μm 10 μm

Achieved with filter ß25 (c) ≥ 200 according to ISO 16889 25 μm - -

Casappa recommends to use
its own production filters:

GENERAL NOTES
Available with different inlet and outlet ports. 
For more information please consult our technical sales department.

FEATURES

DEFINITION OF ROTATION DIRECTION LOOKING AT THE DRIVE SHAFT

Anti-clock rotation Clockwise rotation Reversible rotation

PRESSURE DEFINITION

p1 Max. continuous pressure

p2 Max. intermittent pressure

p3 Max. peak pressure

FILTRATION

R
ep

la
ce

s:
 0

2/
07

.2
00

6
O

 0
3/

02
.2

01
2

O
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GENERAL DATA PUMPS AND MOTORS

The values in the table refer to unidirectional pumps and motors. Reversible pumps and motors max pressures are 15% lower than 
those shown in table. For different working conditions please consult our sales department.

Series
Pump type PLP
Motor type PLM

Displacement
Max. pressure

Max. speed Min. speed
p1 p2 p3 

in3/rev (cm3/rev) psi (bar) min -1

PO
LA

RI
S 

10

PL. 10•1 0.07 (1,07) 3770 (260) 4060 (280) 4205 (290) 4000 650

PL. 10•1,5 0.10 (1,6) 3770 (260) 4060 (280) 4205 (290) 4000 650

PL. 10•2 0.13 (2,13) 3770 (260) 4060 (280) 4205 (290) 4000 650

PL. 10•2,5 0.16 (2,67) 3770 (260) 4060 (280) 4205 (290) 4000 650

PL. 10•3,15 0.20 (3,34) 3770 (260) 4060 (280) 4205 (290) 4000 650

PL. 10•4 0.26 (4,27) 3625 (250) 3915 (270) 4060 (280) 4000 650

PL. 10•5 0.33 (5,34) 3625 (250) 3915 (270) 4060 (280) 4000 650

PL. 10•5,8 0.38 (6,20) 3335 (230) 3625 (250) 3770 (260) 3500 650

PL. 10•6,3 0.41 (6,67) 3335 (230) 3625 (250) 3770 (260) 3500 650

PL. 10•8 0.52 (8,51) 2610 (180) 2900 (200) 3045 (210) 3500 650

PL. 10•10 0.65 (10,67) 2030 (140) 2320 (160) 2465 (170) 3500 650

PO
LA

RI
S 

20

PL. 20•4 0.30 (4,95) 3625 (250) 4060 (280) 4350 (300) 4000 600

PL. 20•6,3 0.40 (6,61) 3625 (250) 4060 (280) 4350 (300) 4000 600

PL. 20•7,2 0,44 (7,29) 3625 (250) 4060 (280) 4350 (300) 4000 600

PL. 20•8 0.50 (8,26) 3625 (250) 4060 (280) 4350 (300) 3500 600

PL. 20•9 0.56 (9,17) 3625 (250) 4060 (280) 4350 (300) 3500 600

PL. 20•10,5 0.66 (10,9) 3625 (250) 4060 (280) 4350 (300) 3500 600

PL. 20•11,2 0.69 (11,23) 3625 (250) 4060 (280) 4350 (300) 3500 600

PL. 20•14 0.89 (14,53) 3625 (250) 4060 (280) 4350 (300) 3500 500

PL. 20•16 1.03 (16,85) 3625 (250) 4060 (280) 4350 (300) 3000 500

PL. 20•19 1.16 (19,09) 2900 (200) 3190 (220) 3480 (240) 3000 500

PL. 20•20 1.29 (21,14) 2900 (200) 3190 (220) 3480 (240) 3000 500

PL. 20•24,5 1.52 (24,84) 2465 (170) 2755 (190) 3045 (210) 2500 500

PL. 20•25 1.61 (26,42) 2465 (170) 2755 (190) 3045 (210) 2500 500

PL. 20•27,8 1.72 (28,21) 1885 (130) 2175 (150) 2465 (170) 2000 500

PL. 20•31,5 2.01 (33,03) 1885 (130) 2175 (150) 2465 (170) 2000 500

PO
LA

RI
S 

30

PL. 30•22 1.34 (21,99) 3625 (250) 3915 (270) 4060 (280) 3000 350

PL. 30•27 1.63 (26,70) 3625 (250) 3915 (270) 4060 (280) 3000 350

PL. 30•34 2.11 (34,55) 3480 (240) 3770 (260) 3915 (270) 3000 350

PL. 30•38 2.40 (39,27) 3480 (240) 3770 (260) 3915 (270) 3000 350

PL. 30•43 2.68 (43,98) 3335 (230) 3625 (250) 3770 (260) 3000 350

PL. 30•51 3.16 (51,83) 3045 (210) 3335 (230) 3480 (240) 2500 350

PL. 30•61 3.74 (61,26) 2755 (190) 3045 (210) 3190 (220) 2500 350

PL. 30•73 4.50 (73,82) 2465 (170) 2755 (190) 2900 (200) 2500 350

PL. 30•82 4.98 (81,68) 2320 (160) 2465 (170) 2610 (180) 2200 350

PL. 30•90 5.56 (91,10) 2175 (150) 2320 (160) 2465 (170) 2200 350

01
/1

0.
03

p1= Max. continuous pressure p2= Max. intermittent pressure p3= Max. peak pressure
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PLP 10 POLARIS 10 GEAR PUMPS PERFORMANCE CURVES

PLP 10•1 PLP 10•1,5

PLP 10•2,5PLP 10•2

01
/1

0.
03
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Anexo F: Datos Acero AISI 4340 
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