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Air Line Accessories   269

bowls are made of polycarbonate.

Working temperature

Operating pressure

30 µm

Pressure gauge

 Air Preparation Units

 Economical Maximum  Filter Max condensate Max oil  

3 cm3 kg Ordering No.

Filters        

Regulators        

Lubricators        

Filter/regulator        

Filter/regulator+lubricator        

NOTE: : 8 bar inlet pressure, 

6.3 bar outlet pressure, 0.2 bar pressure 

drop.

  : 10 bar inlet pressure, 

6.3 bar outlet pressure, 1 bar pressure 

drop.

All separate units, mounting brackets, assembly kits 

and pressure gauges need to be ordered separately. 

ing bracket, assembly kit and pressure gauge.

DAUD
Resaltado

DAUD
Resaltado
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Válvulas de estrangulación y antirretorno GRLSA, estándar
Datos técnicos: racor QS, metálico

Función de estrangulación 

y antirretorno

Aire de escape

-M- Caudal
0 … 450 l/min

-Q- Temperatura
–10 … +60 °C

-L- Presión
0,2 … 10 bar

Esta válvula de estrangulación y

antirretorno es ideal para obtener un

ajuste óptimo y sencillo del caudal en

una misma unidad.

Hay dos posibilidades para realizar el

ajuste:

1 Ajuste escalonado (cinco niveles)

utilizando el regulador giratorio

de preselección del margen de

caudal: A, B, C, D, E

2 Ajuste fino continuo con

hexágono interior, con escala de

diez posiciones de 0 hasta 10

Datos técnicos generales

Función de válvula Válvula reguladora de caudal, antirretorno del escape

Conexión neumática 2 Gx G¼

Conexión neumática 1 QS-6 QS-8

Elemento de ajuste Botón giratorio con escala y hexágono interior

Tipo de accionamiento Manual

Tipo de fijación Atornillable

Posición de montaje Indistinta

Par de apriete nominal [Nm] 3,5 ±20% 11 ±10%

Condiciones de funcionamiento y del entorno

Presión de funcionamiento en

todo el margen de temperatura

[bar] 0,2 … 10

Fluido de trabajo Aire comprimido según ISO 8573­1:2010 [7:4:4]

Nota sobre el fluido de trabajo/mando Es posible el funcionamiento con aire comprimido lubricado (lo cual requiere seguir utilizando aire lubricado)

Temperatura ambiente [°C] –10 … +60

Temperatura del fluido [°C] –10 … +60

Temperatura de

almacenamiento

[°C] –10 … +40

-V- Nuevo
GRLSA-¼-QS-8



 







 















 













 











 

















 



 



 













 



STATIC AND KINETIC COEFFICIENTS OF FRICTION 3-23

Table 3.2.4 Coefficients of Static and Sliding Friction
(Reference letters indicate the lubricant used; numbers in parentheses give the sources. See footnote.)

Static Sliding

Materials Dry Greasy Dry Greasy

Hard steel on hard steel 0.78 (1) 0.11 (1, a) 0.42 (2) 0.029 (5, h)
0.23 (1, b) 0.081 (5, c)
0.15 (1, c) 0.080 (5, i)
0.11 (1, d) 0.058 (5, j)
0.0075 (18, p) 0.084 (5, d)
0.0052 (18, h) 0.105 (5, k)

0.096 (5, l)
0.108 (5, m)
0.12 (5, a)

Mild steel on mild steel 0.74 (19) 0.57 (3) 0.09 (3, a)
0.19 (3, u)

Hard steel on graphite 0.21 (1) 0.09 (1, a)
Hard steel on babbitt (ASTM No. 1) 0.70 (11) 0.23 (1, b) 0.33 (6) 0.16 (1, b)

0.15 (1, c) 0.06 (1, c)
0.08 (1, d) 0.11 (1, d )
0.085 (1, e)

Hard steel on babbitt (ASTM No. 8) 0.42 (11) 0.17 (1, b) 0.35 (11) 0.14 (1, b)
0.11 (1, c) 0.065 (1, c)
0.09 (1, d ) 0.07 (1, d )
0.08 (1, e) 0.08 (11, h)

Hard steel on babbitt (ASTM No. 10) 0.25 (1, b) 0.13 (1, b)
0.12 (1, c) 0.06 (1, c)
0.10 (1, d ) 0.055 (1, d )
0.11 (1, e)

Mild steel on cadmium silver 0.097 (2, f )
Mild steel on phosphor bronze 0.34 (3) 0.173 (2, f )
Mild steel on copper lead 0.145 (2, f )
Mild steel on cast iron 0.183 (15, c) 0.23 (6) 0.133 (2, f )
Mild steel on lead 0.95 (11) 0.5 (1, f ) 0.95 (11) 0.3 (11, f )
Nickel on mild steel 0.64 (3) 0.178 (3, x)
Aluminum on mild steel 0.61 (8) 0.47 93)
Magnesium on mild steel 0.42 (3)
Magnesium on magnesium 0.6 (22) 0.08 (22, y)
Teflon on Teflon 0.04 (22) 0.04 (22, f )
Teflon on steel 0.04 (22) 0.04 (22, f )
Tungsten carbide on tungsten carbide 0.2 (22) 0.12 (22, a)
Tungsten carbide on steel 0.5 (22) 0.08 (22, a)
Tungsten carbide on copper 0.35 (23)
Tungsten carbide on iron 0.8 (23)
Bonded carbide on copper 0.35 (23)
Bonded carbide on iron 0.8 (23)
Cadmium on mild steel 0.46 (3)
Copper on mild steel 0.53 (8) 0.36 (3) 0.18 (17, a)
Nickel on nickel 1.10 (16) 0.53 (3) 0.12 (3, w)
Brass on mild steel 0.51 (8) 0.44 (6)
Brass on cast iron 0.30 (6)
Zinc on cast iron 0.85 (16) 0.21 (7)
Magnesium on cast iron 0.25 (7)
Copper on cast iron 1.05 (16) 0.29 (7)
Tin on cast iron 0.32 (7)
Lead on cast iron 0.43 (7)
Aluminum on aluminum 1.05 (16) 1.4 (3)
Glass on glass 0.94 (8) 0.01 (10, p) 0.40 (3) 0.09 (3, a)

0.005 (10, q) 0.116 (3, v)
Carbon on glass 0.18 (3)
Garnet on mild steel 0.39 (3)
Glass on nickel 0.78 (8) 0.56 (3)

(a) Oleic acid; (b) Atlantic spindle oil (light mineral); (c) castor oil; (d ) lard oil; (e) Atlantic spindle oil plus 2 percent oleic acid; ( f ) medium mineral oil;
(g) medium mineral oil plus percent oleic acid; (h) stearic acid; (i) grease (zinc oxide base); ( j) graphite; (k) turbine oil plus 1 percent graphite; (l) turbine
oil plus 1 percent stearic acid; (m) turbine oil (medium mineral); (n) olive oil; (p) palmitic acid; (q) ricinoleic acid; (r) dry soap; (s) lard; (t) water; 
(u) rape oil; (v) 3-in-1 oil; (w) octyl alcohol; (x) triolein; (y) 1 percent lauric acid in paraffin oil.

SOURCES: (1) Campbell, Trans. ASME, 1939; (2) Clarke, Lincoln, and Sterrett, Proc. API, 1935; (3) Beare and Bowden, Phil. Trans. Roy. Soc., 1935;
(4) Dokos, Trans. ASME, 1946; (5) Boyd and Robertson, Trans. ASME, 1945; (6) Sachs, Zeit f. angew. Math. und Mech., 1924; (7) Honda and Yamaha, Jour.
I of M, 1925; (8) Tomlinson, Phil. Mag., 1929; (9) Morin, Acad. Roy. des Sciences, 1838; (10) Claypoole, Trans. ASME, 1943; (11) Tabor, Jour. Applied Phys.,
1945; (12) Eyssen, General Discussion on Lubrication, ASME, 1937; (13) Brazier and Holland-Bowyer, General Discussion on Lubrication, ASME, 1937;
(14) Burwell, Jour. SAE., 1942; (15) Stanton, “Friction,” Longmans; (16) Ernst and Merchant, Conference on Friction and Surface Finish, M.I.T., 1940; 
(17) Gongwer, Conference on Friction and Surface Finish, M.I.T., 1940; (18) Hardy and Bircumshaw, Proc. Roy. Soc., 1925; (19) Hardy and Hardy, Phil.
Mag., 1919; (20) Bowden and Young, Proc. Roy. Soc., 1951; (21) Hardy and Doubleday, Proc. Roy. Soc., 1923; (22) Bowden and Tabor, “The Friction and
Lubrication of Solids,” Oxford; (23) Shooter, Research, 4, 1951.
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