Vane Motors — 21,6 to 37,5 cm?/r
(1.32to0 2.29in%/r)

Characteristics Efficiency
An economical, efficient and compact means of applying Optimum running clearances and hydraulic balance assure
variable speed, rotary hydraulic power, these motors have sustained high efficiency over the life of the motor.

variable horsepower (constant torque) characteristics. They
can be stalled under load without damage when protected by =~ Smooth Operation

a relief valve. Inertia of rotating parts is low ... parts are symmetrical, provid-

. ing dynamic balance and freedom from vibration.
Hydraulic Balance

Two internal inlet chambers are diametrically opposed as are
two outlet chambers. This construction eliminates bearing
loads resulting from pressure, a major cause of wear in de-
signs without this feature.

98 EATON Vickers® Vane Pump & Motor Design Guide 353 November 2011



Operating Specifications

Model Torque Displ. Maximum torque Maximum speeds Approx.
series Nm/6,9 bar cm?/r Nm (lb. in.) @ & pressures weight
(Ib. in./100 psi) (in3/r) max. pressure Ibs.
M2U 2,0 (18) 21,6 (1.32) 38,4 (340) 2800 r/min @ 138 bar (2000 psi) 7,7
2,8 (25) 25,4 (1.55) 46,3 (410) 2500 r/min @ 138 bar (2000 psi) (17)
4,0 (35) 37,5(2.29) 67,8 (600) 2000 r/min @ 138 bar (2000 psi)
M2-210 2,8 (25) 24,7 (1.51) 46,3 (410) 2200 r/min @ 138 bar (2000 psi) 9,5
4,0 (35) 35,4 (2.16) 56,5 (500) 1800 r/min @ 121 bar (1750 psi) (2m

Model Codes

Vane motor

Series

Uni-directional rotation

[6] Ring size - torque
(Ib. in./100 psi)
18, 25 and 35

Outlet port
S - 1-5/16 — 12 st. thd.

Mounting
1 - 2-bolt flange

Inlet port
S - 1-%6—12 st. thd.

Vane motor

Series (bi-directional rotation)

Series frame size

Shaft type
1 - Straight keyed

3 — Threaded
11 - Splined
M2-21

T

Mounting
0 - 2 bolt flange

[6] Ring size - torque
Ib. in./100 psi
25 and 35

Porting
1-% NPT both ports

Shaft type
1 - Straight keyed

3 - Threaded
6 — Straight keyed (stub)
11 - Splined

[9] Outlet position
(Viewing cover end)

A - Outlet port opposite inlet
C — Port connections inline

Design
Subject to change. Installation

dimensions remain the same for
designs —10 through —19.

Rotation
L — Left hand (counterclockwise)
Omit for right hand (clockwise)

Cover position

(Viewing cover end)

A — Cover port opposite body port

B — Cover port 90 CCW from body port
C — Port connections in line

D - Cover port 90 CW from body port

[9] Design

Subject to change. Installation dimen-
sions remain the same for designs —10
through -19.
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Installation Dimensions

M2U series

Dimensions in millimeters (inches)
Shaft options shown on page 101.

Dimensions
Model B
M2U-1S18S-1C10 129,8 (6.11) 105,4 (4.15)
M2U-1S25S-1C10 136,1 (5.36) 111,8 (4.40)
M2U-1S35S-1C10 141,0 (5.55) 116,6 (4.59)
INLET PORT

1.3125-12 UN-2B THD.
FOR SAE HYDRAULIC FITTING
USED WITH 1”0.D. TUBING

Ve

OUTLET PORT

1.3125-12 UN-2B THD.
FOR SAE HYDRAULIC FITTING
USED WITH 1" 0.D. TUBING

% #1 SHAFT

L 523 . 523 _
(2.06) (2.06)
C
62,0
%%N T
N D% (2.44)
1

53,8
(2.12)
i

127050 —|
A
B 67,6
34 (2.66) —|
(1.34) o = 41(.16)
A1
ju (1.62) /_

@ 11,1(.438)
2 HOLES

04,8(.1875)

KEY

124,0
(4.88)

efll& *

~—

@ 19,05/19,02
(.750/.749)

21,13/21,00
(.832/.827)
.

0 82,55/82,50
(3.250/3.248)

A

ARROW ON RING INDICATES ROTATION
“35 " INDICATES LB. IN. TORQUE PER 100 PSI

M2-200 series

Dimensions in millimeters (inches)
Shaft options shown on page 101.

100

Fluid supply to connection “L” provides
clockwise shaft rotation, viewed from
shaft end.

Fluid supply to connection “K” provides
counterclockwise shaft rotation.

_ 1064
(419) 534
200 ]
.
==_ZN i
| 106,4
| < (4.19)
B 14 D 122,9
& L‘ 4 531 | (4.84)
Q\ )((3/ (2.1)9)

0 82,55/82,50

(3.250/3.248)
CONNECTION ~ “K”
3/4"NPT CONNECTION ~ “L”
3/4 " NPT
12,7 50) HL 41(16)
149,9 67,6
} 6, #1 SHAFT
(5.90) - N (2.66) [14,788/4,7625
LT 373 .1885/.1875
(281) " [(1.47) PR ! K/EY )
ot m (162) g 953
[L]e o] L (3.75)
— I 21,13/21,00 1
(.832/.827) 0 82,55/82,50
_f (3.250/3.248)
T
I @ 19,05/19,02
| 50812000 750, 749) l
AL

/,

T as0128

RAIN CONNECTION
3/8 “PIPE THD
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438 DIA — 2 HOLES
FOR MOUNTING

/

CLOCKWISE
ROTATION

47,8 (1.88) R.
@ 130,0(5.12)

I
CLOCKWISE

ROTATION

@ 106,27/106,47
(4.184/4.192)




Optional Shafts

M2U & M2-200 series
Dimensions in millimeters (inches)

706 _
(2.78)
g 269(1.06) | 31,8(1.25)
16,8 | #13 WOODRUFF KEY
_('66) ——‘ I——-— 9,7(.38)
0 2%9 8 i TI ~—6,4(.25)
(1.06) L T
D N\
bl 31,8 (1.25) HEX
AN
26,08/25,82
0 mays — (1.0267/1.0167)
(.9380/.9375) 875-18 #2 THD.
No. 3 threaded shaft
NOTE:
Nut torque 169,5 Nm (125 Ib. ft.)
M2-200 series
Dimensions in millimeters (inches)
NOTE: No. 1 keyed shaft is shown
on page 100.
31,8
—| 02 [T
#9 WOODRUFF KEY
21,25/21,00
- (.8368/.8268)
L @ 19,01/19,00
1 (.7485/.7480)
—  6,4(.25) 18,3(72)
12,7 (50) FLAT =~ —— =

No. 6 straight stub shaft

@ 19,08/19,02
(.751/.749)

iy
I

74,7
(2.94)
508
(2.00)
373 | FyULLDEPTH
(1.47) OF SPLINE

INVOLUTE SPLINE

16/32 D.P.

FLATROOT - 11 TEETH
30 ° PRESSURE ANGLE

L 0 18,62/18,47

(.733/.727)

No. 11 splined shaft
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Typical Performance

M2U Series

Performance Constants:
Oil temp. 49° C (120° F), viscosity
32 ¢St (150 SUS) @ 38° C (100° F)

68(18)

61(16)

52 (14)

45(12)

38(10)

30(8)

23(6)

Volume required — L/min (USgpm)

15 (4)

8(2)

45,2 (400)
33,9 (300)
22,6 (200)
11,3(100)

Torque — Nm (Ibin)

11,9 (16)
8,9(12)

Power — kW (hp)
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18 LB. IN. RING

N \\\
RNNN

NN

NN

N
ANNN

800 1200 1600 2000

Speed — r/min

800 1200 1600 2000

Speed — r/min

6,0 (8)

30(4)

| —T

e

800 1200 1600 2000

Speed — r/min

138 bar (2000 psi)
103 bar (1500 psi)
69 bar (1000 psi)
34 bar (500 psi)

2400 2800

138 bar (2000 psi)
103 bar (1500 psi)

69 bar (1000 psi)
34 bar (500 psi)

138 bar (2000 psi)
103 bar (1500 psi)
69 bar (1000 psi)
34 bar (500 psi)

Volume required — L/min (USgpm)

Torque — Nm (lb in)

Power — kW (hp)

76 (20)

68 (18)

61(16)

52 (14)

45(12)

38(10)

30(8)

23(6)

15(4)

8(2)

0

56,5 (500)
45,2 (400)
33,9 (300)
22,6 (200)
11,3(100)

0

14,9 (20)
11,9 (16)
8,9(12)
6,0(8)
30(4)

25 LB. IN. RING
/
/
/,
/
4
Y
7
Y/
/,
7V
/
/4
/
4

1200 1600 2000
Speed — r/min

800 1200 1600 2000

Speed — r/min

L1

—

L~

ANANAY

T |

1200 1600 2000
Speed — r/min

138 bar (2000 psi)
103 bar (1500 psi)

A 69 bar (1000 psi)

34 bar (500 psi)

138 bar (2000 psi)

103 bar (1500 psi)
69 bar (1000 psi)
34 bar (500 psi)

138 bar (2000 psi)

103 bar (1500 psi)

69 bar (1000 psi)
34 bar (500 psi)



Typical Performance

M2U Series

Performance Constants:
Oil temp. 49° C (120° F), viscosity
32 ¢St (150 SUS) @ 38° C (100° F)

Volume required — L/min (USgpm)

Torque — Nm (Ibin)

Power— kW (hp)

83(22)

76 (20)

68 (18)

61(16)

52 (14)

45(12)

38(10)

30(8)

23(6)

15 (4)

8(2)

67,8 (600)
56,5 (500)
45,2 (400)
33,9(300)
22,6 (200)
11,3(100)

14,9 (20)
11,9 (16)
8,9(12)
6,0(8)
30(4)

0
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35LB. IN. RING
138 bar (2000 psi)
/ 103 bar (1500 psi)
69 bar (1000 psi)
/ 34 bar (500 psi)
0 400 800 1200 1600 2000
Speed - r/min
138 bar (2000 psi)
103 bar (1500 psi)
o
69 bar (1000 psi)
T 34 bar (500 psi)
0 400 800 1200 1600 2000
Speed — r/min
138 bar (2000 psi)
|| 103 bar (1500 psi)
/
— 69 bar (1000 psi)
e 34 bar (500 psi)
0 400 800 1200 1600 2000
Speed — r/min

103



M2-200 Series

Performance Constants:
Oil temp. 49° C (120° F), viscosity
32 ¢St (150 SUS) @ 38° C (100° F)

61(16)
52 (14)
45(12)
38(10)
30(8)
23 (6)
15(4)
8(2)

Volume required — L/min (USgpm)

0

56,5 (500)
45,2 (400)
33,9(300)
22,6 (200)
11,3(100)

Torque — Nm (lbin)

11,9 (16)
89(12)
6,0(8)
3,0 (4)

Power — kW (hp)

104

25 LB. IN. RING
138 bar (2000 psi)
103 bar (1500 psi)
69 bar (1000 psi)
34 bar (500 psi)
0 400 800 1200 1600 2000 2200
Speed — r/min
— 138 bar (2000 psi)
— 103 bar (1500 psi)
/— 69 bar (1000 psi)
| [~ 34 bar (500 psi)
0 400 800 1200 1600 2000 2200
Speed — r/min
|_— 138 bar (2000 psi)
| | 103 bar (1500 psi)
I | 1 ——169 bar (1000 psi)
é/:::————_—_—_ 34 bar (500 psi)
0 400 800 1200 1600 2000 2200
Speed — r/min
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Volume required - L/min (USgpm)

76 (20)
68 (18)
61(16)
52 (14)
45(12)
38(10)
30(8)
23(6)
15(4)

8(2) ¢

56,5 (500)

Torque — Nm (Ibin)

Power — kW (hp)

45,2 (400)
33,9(300)
22,6 (200)
11,3(100)

11,9 (16)
8,9(12)
6,0(8)
3,0(4)

35 LB. IN. RING

0 400 800 1200 1600
Speed — r/min
e o
0 400 800 1200 1600
Speed — r/min
L~
LT
/////
— _—______—
0 400 800 1200 1600
Speed — r/min

121 bar (1750 psi)
103 bar (1500 psi)
69 bar (1000 psi)
34 bar (500 psi)

121 bar (1750 psi)
103 bar (1500 psi)

69 bar (1000 psi)

34 bar (500 psi)

121 bar (1750 psi)
103 bar (1500 psi)

69 bar (1000 psi)

34 bar (500 psi)



High Speed - High Pressure Motors
from 43,9 to 3171 cm?/r
(2.68 to 19.35 in%/r)

Reliable

Vickers has field-proved these high performance motors over
many years. They have been overwhelmingly successful on
elevator scraper drives, hydrostatic drives and many other
auxiliary applications.

Efficient

Vickers' exclusive dual-alternate pressure plate design pro-
vides overall efficiency of about 86%.

Reversibility

Through the dual plate design, the motors may be reversed
simply by reversing the direction of oil flow. See note below
table on page 106 regarding pressure/rotation of model series
50M.

Series Operation

Inlet and outlet ports can be pressurized simultaneously

without affecting service life or operating smoothness. These
motors are suited to series applications. See note below table
on page 106 regarding pressure/rotation of model series 50M.

Replaceable Cartridge

Replaceable cartridges permit motor overhauls in just 10
minutes - in the field! A cartridge can be replaced without re-
moving the unit from the vehicle, and usually without discon-
necting hydraulic lines.

High Speed and Pressure

These motors offer speeds to 3000 rpm at maximum pres-
sure. Speeds up to 4000 rpm are obtainable, as in transmis-
sion applications where high travel speeds under light loads
are required.
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Operating Specifications

Torque Flow Input Max. Torque Approx.
Model Nm/6,9 bar Displacement @ 1200 r/min Nm (Ib. in.) @ Maximum Weight
Series (Ib. in./100 psi) cm?/r (in%/r) L/min (USg_pm) Max. Pressure Speeds & Pressure kg (Ib)
25M 4,7 (42) 43,9 (2.68) 52,7 (13.9) 115,8 (1025)
6,2 (5b) 57,7 (3.62) 69,4 (18.3) 151,4 (1340) 18 (40)
7.3 (65) 68,7 (4.19) 82,6 (21.8) 180,8 (1600) : .
4000 r/min @ 34 bar (500 psi)
35M 9,0 (80) 83,6 (5.10) 100,4 (26.5) 221,56 (1960)
10,7 (95) 100,3 (6.12) 120,5 (31.8) 264,4 (2340) 29 (64)
13,0 (115) 121,9 (7.44) 146,3 (38.6) 320,9 (2840) 3000 r/min @ 172 bar (2500 psi)
| |
45M 14,7 (130) 138,0 (8.42) 165,6 (43.7) 361,6 (3200) P
17,5 (156b) 163,2 (9.96) 195,9 (561.7) 429,4 (3800) 39 (85)
20,9 (185) 193,2 (11.79) 232,3 (61.3) 502,9 (4450)
50M 24,9 (220) 231,3(14.11) 277,8 (73.3) 615,9 (5450)
28,8 (255) 268,2 (16.36) 322,2 (85.0) 717,6 (6350) 3200 r/min @ 34 bar (500 psi) 73 (160)
33,9 (300) 317,2 (19.35) 380,7 (100.5) 844,1 (7470) 2400 r/min @ 172 bar (2500 psi)®

e 114 suffix: 2500 psi, counterclockwise
2250 psi, clockwise
124 suffix: 2500 psi, bi-directional

NOTE: Review “Applying Vane Units” page 7, prior to selection of motors.

Model Codes

Series

25M —

35M Standard
45M | bearing
50M _

26M —

36M | Heavy duty
46M bearing
51M _

Vane motor

Ring size - Nominal torque rating
(Ib. in./100 psi)

25M - 42, 55 & 65

35M - 80, 95 & 115

45M - 130, 155 & 185

50M - 220, 255 & 300

25 M 65 A - 11 C - 20 - ***

b

Mounting flange &
port connections

A — SAE type 2-bolt mounting flange
and SAE 4-bolt flange connections

Design
Subject to change. Installation
dimensions remain the same for
designs —20 through -29.

Shaft
1 - Straight keyed

11 - Splined

[6] Cover position

(Viewing cover end)

A — Cover port opposite body port

B - Cover port 90 CCW from body port
C — Port connections in line

D - Cover port 90 CW from body port
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114
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:|— 50M only




Installation Dimensions

25M Motors

Dimensions in millimeters (inches)
Shaft options shown on page 109

Port connection pads are for use
with SAE 4-bolt flanges. See page
121 for selection.

Fluid supply to connection “L" turns
shaft clockwise as viewed from
shaft end. Fluid supply to connection
"K" turns shaft counterclockwise.

4375 — 14 UNC-2B THD
19,1 (.750) DEEP — 8 HOLES

1/4 NPT — 18 THD DRAIN CONNECTION
DO NOT RESTRICT

.~ — 174,8 (6.88
173462 182,4(7.18) 44,5 (1.75) 8 (6.88)
| 1443 (5.68) — — 333(1.31) 9 120,7
b 587 (231) 39,6 (1.56) y (.10'3) (475) "\
f | 13,5 /
| 76,2 [(.53)
(3.00) @ 146,1 (5.75)
B E‘ D - I I
N » 134,9 il
, L @ 27,8(1.09)
7 5.31
DAIEE E
@ 14,2 (56) THRU
A 2 HOLES
22,17/22,15 (.873/.872) MAJOR 0
18,16 (.715) MIN MINOR 0@
35M Motors

CONNECTION K"
@ 31.75(1.25) PORT

CONNECTION “L”

@ 31.75(1.25) PORT

le— 12,7 .50

d

o

/A;,\'
T
&
\iza

J i

9,65/9,14
(.380/.360)

__I
j
E_

=
I

#11 SHAFT

SAE INVOLUTE SPLINE DATA
FLATROOT -MAJORDIAFIT
16/32 DIAMETRAL PITCH
13TEETH - 30°

PRESSURE ANGLE

J49TLE DIA

8125 PITCH DIA

@ 101,60/101,55
(4.000/3.998)

CLOCKWISE ROTATION
N

CONNECTION “K"
0 38,1(1.5) PORT

CONNECTION “L”

Dimensions in millimeters (inches) 0 381 (15) PORT

500 - 13 UNC-2B THD

Shaft options shown on page 109.
. Jg— 22,2 (875) DEEP — 8 HOLES
Port connection pads are for use /
with SAE 4-bolt flanges. See page @ \ /g% 0 1270012695
121 for selection. @ ‘/m\ \ / / O ﬁQ( (5.000/4.998)
Fluid supply to connection “L" turns C-) {- i o SHART
shaft clockwise as viewed from shaft \r\ r\/ / \ \r\ ] SAE INVOLUTE SPLINE DATA
end. Fluid supply to connection “K" at e ﬂ/ N\ s perant e T
turns shaft counterclockwise. L 14TEETH - 30°
% PRESSURE ANGLE
| 1.082 T.I.LFE.DIA
3/8 NPT — 18 THD 1.1667 PITCH DIA
DRAIN CONNECTION 62 __I- = 12,7/12,2
DO NOT RESTRICT 1571(62) =~ (500/.480) CLOCKWISE ROTATION
1397 211,1(8.31) P
(5.50) — 1707(6.72) 62,0 (2.44) 038 |
et 90275 48,3(1.90) e ¥8087 581
! DIA. 1
1 RN (.06) A,
—- = £ P NS
W 50 :
™ s ﬂ71?;)1 S
4 - 7 | ) A
B TP - O v - TTH | ~ S—_
\>\ f< (1552?,8) E L oossi(as ‘i\/
) 7 - ‘
N N 0 17,5(.688) IS
2 \ 2/ | THRU 2 HOLES ‘i'
A 31,70/31,67 (1.248/1.247) MAJOR i} 26,42

(1.040) MIN MINOR @
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45M Motors

Dimensions in millimeters (inches)
Shaft options shown on page 109

Port connection pads are for use with
SAE 4-bolt flanges. See page 121 for
selection.

CONNECTION “K”
50,8 (2.00) PORT

Fluid supply to connection “L" turns shaft

clockwise as viewed from shaft end.
Fluid supply to connection “K" turns
shaft counterclockwise..

500 — 13 UNC — 28 TH

D

22,2 (.875) DEEP — 8 HOLES

e

CONNE
g 50,8

/

CTION "L"
(2.00) PORT

é

R
T

#11 SHAFT

SAE INVOLUTE SPLINE DATA
FLAT ROOT — MAJOR DIA FIT
12/24 DIAMETRAL PITCH

14 TEETH

30 ° PRESSURE ANGLE
1.0822 TLF. DIA

1.1667 PITCH DIA

4 127,00/126,95

[ -1 (5.000/4.998)

15,7(62) T ~—=12712,2 CLOCKWISE ROTATION
1/2 NPT — 14 THD DRAIN CONNECTION (.500/.480) D
DO NOT RESTRICT 2492 (9.81)
— 158,38 (6.25)79 ) — 197,9 (7.79) 62,0 (2.44) 2129(8.38) —
C"‘(s.fz) ] I 528(208) 47,8(1.88) 01476 (581)
f ! /
K W 93,5 I \
| (368) 21811
(7.13)
8 B0 - L
173,0 39,6
@ @ (6.81) (1.56)
b A 2 ' 0175(.688) THRU
(1.248/1.247)
MAJOR @

CONNECTION “K” @ 63,5 (2.50) PORT
FLUID SUPPLY TO CONNECTION
“K” TURNS SHAFT COUNTERCLOCKWISE

50M Motors
Dimensions in millimeters (inches)
Shaft options shown on page 109.

Port connection pads are for use with
SAE 4-bolt flanges. See page 121 for
selection.

Fluid supply to connection “L" turns shaft
clockwise as viewed from shaft end. Fluid

supply to connection “K" turns shaft
counterclockwise.

1969
(7.75)

[P
3.88
c (3.88)

1/2NPT — 14 THD
DRAIN CONNECTION
DO NOT RESTRICT

i
120,7
(4.75)

A

@ |

) D

| @

D

2197
(8.65)

}

A

108

CONNECTION “L" @ 63,5 (2.50) PORT
FLUID SUPPLY TO CONNECTION
“L"TURNS SHAFT CLOCKWISE

2

— ]

N

=
22,4(.88) -‘t

—— 294,9(11.61)

—_—

l._231,9(9.13) —
L 699(279)
[

L

| ,—.500 — 13UNC - 2B THD
1.19 DEEP — 8 HOLES

10 152,40/152,35
(6.000/5.998)

@101,6
(4.00)

L

744
712.93)

-12,7/12,2
(.500/.480)
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#11 SHAFT
SAE INVOLUTE
SPLINE DATA
FLAT ROOT
SIDEDIAFIT
8/16 DIAMETRAL PITCH
13 TEETH

30 ° PRESSURE ANGLE
1.501 TLE DIA
1.6250 PITCH DIA

CLOCKWISE ROTATION

— 0 36,6 (1.44)

0206 (.81)
THRU
2 HOLES

43,71/43,56
(1.721/1.715) MAJOR 0

36,63 (1.442) MIN
MINOR @




Optional Shafts

25M series

No. 1 straight keyed shaft
Dimensions in millimeters (inches)

L 587
(2.31)
418 _|
(1.88)

—--—-1[5

(.06)

REF
318 _

04,75 (.187
N ES / oo
24,46/24,31

(.963/.957)

I
MN—— —]

— 0218 L— 0 22,23/22,20
(1.093) (.875/.874)

50M series

No. 1 straight keyed shaft
Dimensions in millimeters (inches)

11,10 (.437) KEY

% 50,8
A | (200 — 49,38/49,12
(1.944/1.934)
1l | o415
(1.87)
|
| L 0 44,45/44,42
(1.750/1.749)
K
“ 668 |
(2.63)

—=— 1,5 (.06)
REF

Y
(2.93)

35M & 45M series
No. 1 straight keyed shaft
Dimensions in millimeters (inches)

i 284

"(1.12)

07,92(.312) KEY
35,18/34,93

(1.385/1.375)
¥

L g 351

(1.38)
418 _ |
[ (1.88)

—{}~— 1,5(.06)
REF

62,0

I— 0 35,18/34,93
(1.250/1.248)

T (244 T
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Typical Performance

25M Motors

Performance Constants:

Oil SAE 10W, viscosity 32 ¢St (1560 SUS) @ 38° C (100° F)

=
o
£
=
|
()
=
<3
°
55 LB. IN. MODEL
265 (70)
227 (60) 175 BAR (2500 PSI) -
140 BAR (2000 PSI) | -
189 (50) 70 BAR (1000 PSI) S 265 (70)
35 BAR (500 PSI) ~
151 (40) 227 (60)
5 g
11430 189 (50
(30) > )
76 (20) | 151 (40)
L 175 BAR (2500 PSI) | 114(30
s (0 = 140 BAR (2000 PSI) 0
70 BAR (1000 PSI)
0 = 35 BAR (500 PSI) 76 (20)
38(10)
0
158,2 (1400) TORQUE 52,2 (70)
A
135,6 (1200) Pa \\__327505/;2” 44,7 (60)
- - 5
S 1130(1000 P ; 37,3 (50)
5 oo P NN
= o 20 BAR
£ 90,4 (800) <R TIURSTT—| 298 (40)
= A
| %
67,8 (600) — 22,4(30)
g va
o L — T
g 45,2 (400) ] = T 14,9 (20)
(1000 PS! 1510
22,6 (200) o= ——— 7%35 o ,
= F (500 PSI)
== | 0
0 800 1600 2400 3200 4000
SPEED - r/min

265 (70)
227 (60)
189 (50)
151 (40)
114.(30)

76 (20)

38(10)

135,6 (1200)
113,0 (1000)
90,4 (800)
67,8 (600)
45,2 (400)

22,6 (200)

Power — kW (hp)
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0

42 LB. IN. MODEL
175 BAR (2500 PSI) B
140 BAR (2000 PSI) 265 (70)
70 BAR (1000 PSI) -
35BAR (500 PSI) 227 (60)
[ 189 (50)
/'
151 (40
= (40)
175 BAR (2500 PSI) 14 {30
| A = 140 BAR (2000 PSI)
[\= 70 BAR (1000 PSI) 76 (20)
=35 BAR (500 PSI)
- 38(10)
0
TORQUE
7,
m5eAR | oo i%0)
2500 PSI
- ( ’ 29,8 (40)
1P = 1]
ol LT 140 BAR 24(30)
O?@é’ > (2000 PSI) !
e I
7 = - 14,9 (20)
L1 70 BAR (1000 PSI)
C — 1 7,5(10)
e — ®/_35 BAR (500 PSI) 0
0 800 1600 2400 3200 4000
SPEED - r/min

Power — kW (hp)



Typical Performance

25M Motors

Performance Constants:
Oil SAE 10W, viscosity 32 ¢St (150 SUS) @ 38° C (100° F)

65 LB. IN. MODEL

265 (70) [T T T TT]
HEEEEEN »
175 BAR (2500 PS) P
2 {60l 140 BAR (2000 PS|) 30380}
70 BAR (1000 PSI)
189 (50) 35 BAR (500 PSI) Z‘ 265 (70)
<= -
151 (40) 227 (60)
114 (30) l 189 (50)
D=t 175 BAR i
76(20) ] Zo00PSI 151 40)
(2000 PSI)
38(10) 70 BAR =1 114 (30)
(1000PSI)
0 = 35 BAR 176 (20)
(500 PSI)
— 38 (10)
3 0
(1600) ORagE -
——
1582 (1400) /," _(1275505AP2I) 52,2 (70)
= 1356(1200) A~ [ 11
£ % T R woear | 47060
= % A/ 000 Ps)) —
= 13001000 D 7360 =
= Qeg,/ [T 1 <
I 90,4 (800) O / 7[! B/lml 29,8 (40) E
(4]
|
Ei Z 1000 PSI L
S 67,8(600) = ( )| pagn B
S g
45,2 (400) ] (3550%;) 14920
22,6 (200 A e A —
0 [ i 75010)
- [
0 0
0 800 1600 2400 3200 4000
SPEED - r/min
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35M Motors

Performance Constants:
Oil SAE 10W, viscosity 32 ¢St (150 SUS) @ 38° C (100° F)

454 (120)

379 (100)

303 (80)

227 (60)

271,2 (2400)

226,0 (2000)

Torque — Nm (lb.in)

112

180,8 (1600)
135,6 (1200)
90,4 (800)

45,2 (400)

151 (40)

76 (20)

0

0

379 (100)
303 (80)
227 (60)
151 (40)
76 (20)
226,0(2000)
=
S 18081600
£
£ 13560200
|
@ 90,4 (800)
=
<3
S 452(400)
95 LB. IN. MODEL
[T T T T]
[ L
35 BAR (500 PSI)  ~——]
70 BAR (1000 PSI)  ——| = L
140 BAR (2000 PSI) -~
175 BAR (2500 PSI) < [ A
T 454 (120)
= — 379(100)
303 (80)
227 (60)
35 BAR (500 PSI)
= 70 BAR (1000 PSI) ] 151(40)
140 BAR (2000 PSI)  —T—
- ==~ 175BAR(2500PSI)  —— 76 (20)
0
TORQUE 89,5 (120)
I7ISBAR(2500FSI)I = P 745 (100)
— : =
140 BAR (2000 PSI) | 597 (80) 5
o k_ 140BAR | | | =
X A (2000 IPSI) 147 (60) =
I:/ —
—t [+
mozops/h 4 L+ 35BAR | | 2 g
= - /(500 PSI) 143020) &
AV Zer=ad =
= [ [T 0
0 800 1600 2400 3200 4000
SPEED — r/min
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80 LB. IN. MODEL

LTI
FTTT1
35BAR (500 PSI) ]
70 BAR (1000 PSI) ]
140 BAR (2000 PSI) S
175 BAR (2500 PSI)
[
| 379 (100)
303 (80)
| 227 (60)
L 1] 151 (40)
35BAR(S00PSI)
70 BAR (1000 PSI)  —— 76/(20)
140 BAR (2000 PSI) -
S75BAR (2500 PSI, 1 1
TIUR?UEl L 74,6 (100)
175 BAR (2500 PST)
59,7 (80)
190BAR 7 Qf‘ T
(2000 PSI) WA A
O 44,7 (60
[ eS| 2| 140 BAR (2000 PSI) (€0
= I
1 :
90 8AR [ S BAT
11000 PSI) S PS| 149 (20)
APZaP aEmne—— ="
=1 ] T 111,
800 1600 2400 3200 4000
SPEED - r/min

Power — kW (hp)



Typical Performance

35M Motors

Performance Constants:
Oil SAE 10W, viscosity 32 ¢St (150 SUS) @ 38° C (100° F)

115 LB. IN. MODEL

141
530(140) 35BAR (500 PSI) —] [ ]
70 BAR (1000 PSI)
454 (120) 140 BAR (2000 PSI) § —
175 BAR (2500 PSI) ~
379(100)
||
303 (80)
227 (60)
151 (40)
76(20) [ |
0 35 BAR (500 PSI)
70 BAR (1000 PSI)
140 BAR (2000 PSI)
— 175 BAR (2500 PS|
316,4 (2800) TORQUE —
175BAR (2500 PSI) | v
271,2 (2400) ] ] p
= V
S 600000 | 140 BAR (2000 PSI) —’J@q;/
= ST
= [ A
£ 180801600 <2 140 BAR (2000 PS1)
Ry
! A% [ 1]
135,6 (1200 A1
] (1200) — - =1
2 y 70 BAR - "R
o 90,4 (800 A 35 BAR
KS) (800) P2 (1000 PSI) 1 (500 pSI
45,2 (400) T = T
0 = -
0 800 1600 2400 3200 4000
SPEED - r/min

EATON Vickers® Vane Pump & Motor Design Guide 353 November 2011

530 (140)
454 (120)
379 (100)
303 (80)
227 (60)
151 (40)
76 (20)

0

104,4 (140)
89,5 (120)
74,6 (100)
59,7 (80)
44,7 (60)
29,8 (40)
14,9 (20)

0

Power — kW (hp)
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45M Motors

Performance Constants:
Oil SAE 10W, viscosity 32 ¢St (150 SUS) @ 38° C (100° F)

114

130 LB. IN. MODE

L

568 (150) 35 BAR (500 PSI)

70 BAR (1000 PSI) —F—F———1

530 (140) 140 BAR (2000 PSI)  —

175 BAR (2500 PSI) —,
<=

492 (130)

454 (120)

416 (110)

379 (100)

341(90)

303 (80)

265 (70)

227 (60)

189 (50)

151 (40)

' 35BAR (500 PSI

70 BAR (1000 PSI)
140 BAR (2000 PSI)
175 BAR (2500 PSI

114 (30)

76 (20)

38(10)

119,3(160)

104,4 (140)

&
o

172 BAR (2500 PSI)

&/

89,5 (120) [ 1] N

2%
<
o4

e

TORQUE

Z.

74,6 (100) 7

339,0(3000) P

271,2(2400) + 59,7 (80)

138 BAR

(2000 PSI)

44,7 (60) A

L7 |~ 69 BAR (1000 PSI)

L1

2034 (1800) -+

Power — kW (hp)

1356(1200) —+ 29,8 (40)

T |-\ 34BAR(500 PSI)

"]

Torque — Nm (lb.in)
N\
[~

67,8(600) T U8 (20) T

WA
\

. I

0 800 1600 2400
SPEED - RPM
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3200

4000

568 (150)

530 (140)

492 (130)

454 £120)

416 (110)

379 (100)

341 (90)

303 (80)

265 (70)

227 (60)

189 (50)

151 (40)

114(30)

76 (20)

38(10)

0



Typical Performance

45M Motors

Performance Constants:
Oil SAE 10W, viscosity 32 ¢St (150 SUS) @ 38° C (100° F)

155 LB. IN. MODEL

681(180)

35BAR(500PS) | |
J0BAR (1000PSI)  ~—] ——
644 (170) 140 BAR (2000 PS)
175 BAR (2500 PSI) ~L | ;
606 (160) < \ 7 681(180)
568 (150) / Y/ ki
530 (140) \ % 7 1 sos 10
\
492 (130) Y/ /4 568 (150)
/)
456(120) v/ /v /i 530 (140)
416 (110) // 7 492 (130)
379 (100) 454 (120)
341(90) 416 (10)
303 (80) S 379 (100)
<35 BAR (500 PS)
70 BAR (1000 PSI)
25(70) = 10sAr(000ps) | o0 0
175 BAR (2500 PSI
227 (60) |:%> 303 (80)
189 (50) 265 (70)
151 (40) 227 (60)
114 (30) 189 (50)
76 (20) 151 (40)
38(10) 114 (30)
0 76 (20)
134,2 (180) & 38(10)
on’ 0
1193(160) 172 BAR (2500 PSI) p4
Y/
474582000 T 104,4 (140) []] /
TORQUE \
4067(3600) 89,5 (120) — 7 Tas o
= 7 > |
= 339000000 T = 746(100) ,/ (2000 PSI)
= ; / ;/
S gm0 4+ T A4
E . 15700 a4 —
[+
4
I 203401 4 = / | 69 BAR
) 034 (16001 S M pd > > (1000 PSI)
g 4 NA W BAR | -
eI 29,8 (40) w7 ~ oot =
A ¥ N
678(600) + s (2P —=
-
L |
0= 0
0 800 1600 2400 3200 4000
SPEED - r/min
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45M Motors

Performance Constants: 185 LB. IN. MODEL

Oil SAE 10W, viscosity 32 ¢St (150 SUS)
@ 38° C (100° F)

116

795 (210) 3B BAR(B00PS)  ——— |
70 BAR (1000 PSI)  —]
757 (200) 140 BAR (2000 PS) ~ 1 117
175 BAR (2500 PSI)  — ~L, 1/
719 (190) \ %7
681 (180) X
644 (170) \ -
606 (160)
568 (150)
530 (140) /
492 (130) /
454 (120) /
416 (110) /
379 (100) /
é\ 35 BAR (500 PSI)
341 (90) [ 70 BAR (1000 PSI)
. 140 BAR (2000 PSI)
7 L 175 BAR (2500 PSI
303 (80)
265 (70) /
227 (60) /
189 (50) /
151 (40)
114(30) —
76 (20)
38(10)
0
1640(220) 7 =
N
149,1 (200) (;;0
&
134,2 (180) S/
g 172BAR(2500PSI) — —{ [ [ P
5423(4800) T 1193 (160) L L] I //
TORQUE ) )
M50 T 2 0aaa0) e
/5 4200} < /"§ 138 BAR
= (2000PSI) [ |
406,7(3600) T ¢|= 89,5 (120) v #
S 000 T € 4600
e g vay
E /|
271,2(2800) + 59,7 (80)
= (2400 Wi /‘V>693AR
A (1000 PSI)
® 1 47 /£ 4
S 2034 (1800 7 (60) 7 — ]
S Y
2 igspia0 T 29,8 40) % A SABAR(S00PS) |
/ A, ]
678(600) useo (LA — I ———
1
0+ 0
0 800 1600 2400 3200 4000
SPEED - r/min
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795 (210)

757 (200)

719(190)

681(180)

644 (170)

606 (160)

568 (150)

530 (140)

492 (130)

454 (120)

1 416 (110)

4 379(100)

341 (90)

303 (80)

265 (70)

227 (60)

189 (50)

151 (40)

114.(30)

76 (20)

38(10)

0



Typical Performance

50M Motors

Performance Constants:
Oil SAE 10W, viscosity 32 ¢St (150 SUS) @ 38° C (100° F)

909 (240)

833 (220)

757 (200)

681(180)

606 (160)

530 (140)

454 (120)

379(100)

303 (80)

227 (60)

151 (40)

76 (20)

790,9 (7000)

677,9 (6000)

564,9 (5000)

451,9 (4000)

339,0 (3000)

Torque — Nm (Ib.in)

226,0 (2000)

113,0 (1000)

255 LB. IN. MODEL

FBAR(B00PS)  —]
70 BAR (1000 PS1) =
140BAR (2000PS1) =
175 BAR (2500 PSI) —\\ ||
/

/4

35 BAR (500 PSI)
70 BAR (1000 PSI)
™ 140 BAR (2000 PSI)

[~ 175 BAR (2500 PSI

| [ | Toraue
I —
| 172 BAR (2500 PSI) P
I [ 1/
/
Q/Q
Q\%/ . 140 BAR
2000 PSI
OQ;@'/ |7(()BAR )
by A (1000 PSI)
7 /// M L~
/
/ A 35 BAR
- (500 PSi)
Y 4 [
= |
0 800 1600 2400 3200
SPEED — r/min

909 (240)

833 (220)

757 (200)

681 (180)

606 (160)

530 (140)

454 (120)

379 (100)

303 (80)

227 (60)

151 (40)

76 (20)

0

179,0 (240)

149,1(200)

119,3(160)

89,5 (120)

59,7 (80)

29,8 (40)

Power — kW (hp)

Torque — Nm (lb.in)

833 (220)

757 (200)

681 (180)

606 (160)

530 (140)

454 (120)

379(100)

303 (80)

227 (60)

151 (40)

76 (20)

677,9 (6000)

564,9 (5000)

451,9 (4000)

339,0 (3000)

226,0 (2000)

113,0 (1000)

220 LB. IN. MODEL

'35 BAR (500 PSI)
70 BAR (1000 PSI)
140 BAR (2000 PSI)
175 BAR (2500 PS)
<= _\\ ||
/4

/v

35 BAR (500 PSI)
70 BAR (10
140 BAR (2000 PSI)

- ™ 175 BAR (2500 PSI
TORQUE
1
[ |
172BAR(2500PS) <]
i }
X 140 BAR
Q?O (2000 PSI)
x° 2 (70 BASsn
1000
7 N |
s 35 BAR
P — Fy, (500 PSI)
| |/ —1 ——
=T |
0 800 1600 2400 3200
SPEED - r/min

833 (220)

757 (200)

681(180)

606 (160)

530 (140)

454 (120)

379 (100)

303 (80)

227 (60)

151 (40)

76 (20)

0

179,0 (240)

149,1 (200)

119,3 (160)

89,5 (120)

59,7 (80)

29,8 (40)
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50M Motors

Performance Constants:
Oil SAE 10W, viscosity 32 ¢St (150 SUS) @ 38° C (100° F)

118

300 LB. IN. MODEL

1060 (280)
35 BAR (500 PSI) —]
70 BAR (1000 PSI)  ~ =
984 (260) 140 BAR (2000 PSI) | A
175 BAR (2500 PSI) \ -
909 (240) : I —
833 (220) \
757 (200) — —
681(180) 7/
606 (160) 7/{/
//
530 (140) /
454 (120) /
379 (100) /
303 (80) .| |~ 35BAR (500 PSI)
70 BAR (1000 PSI)
227 (60) 77 140 BAR (2000 PS|)
175 BAR (2500 PS|)
151(40) | —
76 (20)
0 /
/
903,9 (8000) TORQUE
[
790,9 (7000) I 172BAR(2500PSI| K
677,9 (6000) l /)N
— 2
S 5649 (5000) 0*& 140 BAR
= < (2000 PSI)
=] (ﬁ/ ;/ 70 BAR
451,9 (4000) 5 70 BAR
= kA4 A (1000 PSI)
L 339,0(3000) ] // -‘L/ A
3 X
o / /
kS i = 3 BAR
226,0 (2000) K = [ (500 PSI)
Y —
113,0(1000) / ’// T
g
e
0% 800 1600 2400 3200
SPEED - r/min
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1060 (280)

984 (260)

909 (240)

833 (220)

757 (200)

681(180)

606 (160)

530 (140)

454 (120)

379 (100)

303 (80)

227 (60)

151 (40)

76 (20)

0

208,8 (280)

179,0 (240)

149,1 (200)

119,3 (160)

89,5 (120)

59,7 (80)

29,8 (40)

0

Power — kW (hp)



Foot Mounts

Foot bracket kits can be used to mount pumps or motors

having standard SAE-J 744 2-bolt A, B, or C mounting flanges.
These designations correspond to -A-, -B-, and -C- letters in
the kit model number. Each kit includes a bracket and screws

for mounting to the pump or motor. Kits are not included with
pumps and motors and must be ordered separately by model
number.

R — UNC-2B THREAD

(4 PLACES)
g J — BOLT CIRCLE

|
1

Ly

g P £0,05(002)
— @S — 4HOLES
] FOR MOUNTING
i —
- 1] [[[N H
| f
L | N
D | K 1
C
Model Dimensions - mm (in.)
number A C D E F G H
FB-A-10 134,9 69,9 152,4 76,2 127,0 36,6 63,5 12,7
(5.31) (2.75) (6.00) (3.00) (5.00) (1.44) (2.50) (.50)
FB-B-10 180,8 92,2 171,5 85,8 146,0 36,6 73,2 12,7
(7.12) (3.63) (6.75) (3.38) (5.75) (1.44) (2.88) (.50)
FB-C-10 215,9 109,5 265,2 132,6 235,0 50,8 117,6 15,7
(8.50) (4.31) (10.44) (5.22) (9.25) (2.00) (4.63) (.62)
Model Dimensions - mm (in.)
number J M N P Q R S
FB-A-10 106,4 96,0 15,0 50,8 12,7 82,6 17,5 .38-16 11,2
(4.19) (3.78) (.69) (2.00) (.50) (3.25) (.69) (.44)
FB-B-10 146,0 95,8 15,0 50,8 12,7 101,6 17,3 .50-13 17,3
(5.75) (3.77) (.69) (2.00) (.50) (4.00) (.68) (.68
FB-C-10 1811 131,6 19,1 76,2 17,3 127,0 19,1 .62-11 17,3
(7.13) (5.18) (.75) (3.00) (.68) (5.00) (.75) (.68)
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Filler/Breather Unit

SP-113-C

Dimensions in millimeters (inches)

General Usage:
As a filler cap and air filter for hydraulic reservoirs.

Provides protected air vent opening, dirt screen and air filter.

Cover attached to neck of filter by means of a safety chain.
Prevents cap being lost or misplaced.

Pressure Drop VS. Oil Flow
Into/Out of Reservoir

L/min

(USgpm) Pressure Drop (Inches Hg)
57 (15) .25

76 (20) .50

91 (24) .75

102 (27) 1.00

120

10 MICROMETRE (NOMINAL) (6) 10-30 SELF TAPPING
AIR FILTER ELEMENT INSIDE CAP SCREWS FURNISHED
055 (218) 6 HOLES
(EQUALLY SPACED) 1176
/ 1483 76,2

127 (3.00)
Rt (.500)
alls

os2s | | ]

(( //
‘5\& | & (256) |

0732 (2.88)

30 MESH GALVANIZED
GASKET STEEL WIRE SCREEN
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SAE 4-bolt Solid Flanges

Threaded Connection

Dimensions in millimeters (inches)

“C " SCREW THD.

_ N\ (/7 ]
f/ D -
= .
E F = W
o | L[ 71N DA —
\ &'J/ T
4 G N _4 L — SURFACE MUST BE
FLAT AND SMOOTH
— H
~— B 1 “A" SAE
STRAIGHT THD.

A

SAE Straight
Model Assembly Thread B C D E F G H J L N
FLI-6-12S-10 683829 1.0625-12 52,3 3/8-16 65,0 23,9 47,8 11,2 22,4 19,0 13,5 31,8

(3/4" tube) (2.06) (2.56) (.94) (1.88) (.44) (.88) (.75) (.53) (1.25)
FLI-8-16S-10 683830 1.3125-12 58.7 3/8-16 69,8 26,2 52,4 13,1 26,2 25,4 16,8 35.0

(1" tube) (2.31) (2.75) (1.03)  (2.06) (.52) (1.03) (1.00)  (.66) (1.38)
FL1-1 0-20S-10 683831 1.625-12 73.1 7/16-14 79,2 29,4 58,7 15,1 30,2 31,8 21,3 38,1

(1-1/4" tube) (2.88) (3.12) (1.16)  (2.31) (.59) (1.19) (1.25)  (.84) (1.50)
FLI-12-24S-10 633832 1.875-12 82,6 1/2-13 93,7 35,0 69,8 17,8 35,7 38,1 18,5 411

(1-1/2" tube) (3.25) (3.69) (1.38)  (2.75) (.70) (1.41) (1.560)  (.73) (1.62)
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Oil Recommendations

The oil in a hydraulic system serves as the power transmis-
sion medium. It is also the system’s lubricant and coolant.
Selection of the proper oil is a requirement for satisfactory
system performance and life.

The following recommendations will assist in the selection of
suitable oils for use with Vickers products. Vickers does not
publish a recommended oil list by brand name or supplier due
to the extremely wide variety of oil types on the market.

In most cases, use of these recommendations will lead to se-
lection of a suitable oil. However, due to the complex nature
of oil formulation, the variety of oils available and peculiarities
of individual hydraulic applications, there will be rare instances
where oil selected on the basis of these recommendations
will yield unsatisfactory results. Vickers cannot be responsible
for such exceptions. In this respect, the customer is encour-
aged to consult his Vickers representative when selecting an
oil.

Important Factors In Selecting An Oil
Additives -

Hydraulic fluids contain a number of additive agents which
materially improve various characteristics of oil for hydrau-
lic systems. These additives are selected to reduce wear,
increase chemical stability, inhibit corrosion and depress the
pour point.

Pump performance and reliability are directly affected by the

antiwear additive formulation contained in the oil. Oils provid-
ing a high level of antiwear protection are recommended for

optimum performance and long life.

Viscosity -

Viscosity is the measure of fluidity. The oil selected must
have proper viscosity to maintain an adequate lubricating film
at system operating temperature.

In addition to dynamic lubricating properties, oil must have
sufficient body to provide an adequate sealing effect between
working parts of pumps, valves, cylinders and motors, but not
enough to cause pump cavitation or sluggish valve action.

Optimum operating viscosity of the oil should be between 16
¢St (80 SUS) and 40 ¢St (180 SUS).

“Viscosity index” reflects the way viscosity changes with
temperature; the smaller the viscosity change, the higher
the viscosity index. The viscosity index of hydraulic system
oil should not be less than 90. Multiple viscosity oils, such
as SAE 10Wa30, incorporate additives to improve viscosity
index (polymer thickened). Oils of this type generally exhibit
both a temporary and permanent decrease in viscosity due
to oil shear encountered in the operating hydraulic system.
The actual viscosity can, therefore, be far less in the operat-
ing hydraulic system than what is shown in normal oil data.
Accordingly, when such oils are selected, it is necessary to
use those with high shear stability to ensure that viscosity
remains within recommended limits while in service.

Chemical Stability —

Oxidative and thermal stability are essential characteristics of
oils for Mobile hydraulic systems. The combination of base

stocks and additives should be stable during the expected
lifetime of the oil when exposed to the environment of these
systems.

Suitable Types Of Qil
Crankcase Oil -

Crankcase oil having letter designation SC, SD, SE or SF per
SAE J183 Feb '80. Note that one oil may meet one or more of
these designations.

Antiwear Hydraulic Oil -

These are produced by all major oil suppliers and should con-
sist of good quality base stocks compounded with antiwear,
anti-oxidation, and antirust additives.

Due to the large number of different antiwear hydraulic oils, it
is impossible for Vickers to test its products with all of them
and recommend those that are suitable. Because of this, an
evaluation procedure was developed for fluid suppliers to es-
tablish the suitability of their products for use in Vickers com-
ponents. Publication M-2952-S, “Pump Test Procedure for
Evaluation of Antiwear Hydraulic Fluids for Mobile Systems,”
which gives the details of this test procedure, is available on
request.

Certain Other Types Of
Petroleum Oil -
Other oils are suitable if they meet the following provisions:

1. Contain the type and content of antiwear additives found
in the above designated crankcase oils, and have passed
the pump tests as given in M-2952-S.

2. Have sufficient chemical stability for Mobile Hydraulic
system service.

3. Meet the viscosity recommendations shown in the fol-
lowing tables.

Oil Viscosity Recommendations
Crankcase Oils -

Hydraulic System
Operating Temp. Range*

SAE Viscosity
Designation

-23° C to 54° C (-10° F to 130° F) 5W, 5W-20, 5W-30
-18° C to 83° C (0° F to 180° F) T0W
-18°Ct099° C (0° F to 210° F) 10W-30, 10W-40
-10°Ct099° C (14° F t0 210° F) 20-20W
Antiwear Hydraulic Oils

Hydraulic System ISO Viscosity
Operating Temp. Range* Grade

-21° Cto 60° C (-5° F to 140° F) 22

-16°Cto 77° C (5° Fto 170° F) 32

-9° Ct088° C (15° F to 190° F) 46

-1°Ct099° C (30° F to 210° F) 68

* Temperatures shown are cold (ambient) start-up to maximum operating. During cold start-up,
avoid high-speed operation of hydraulic components until the system is warmed up to provide
adequate lubrication.
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Oil Recommendations and
Hydraulic Formulae

Arctic Conditions

Arctic conditions represent a specialized field where exten-
sive use is made of heating equipment before starting. If
necessary, this and judicious use of the following recommen-
dations should be used:

1. SAE 5W or 5W-20 oil.

2. OQils specially developed for use in arctic conditions, such
as synthetic hydrocarbons, esters, or mixtures of the
two. Skydrol must not be used. Operating temperature
should be closely monitored to avoid exceeding a tem-
perature of 54C (130F) with any lightweight oil.

Special Requirements

When special considerations indicate a need to depart from
recommended oils or operating conditions, consult your Vick-
ers representative.

Horsepower:
GPMxPSI
Horsepower = ————
1714
Torque:
Tquue(lb.in.):w
2
Torque (Ib.in ) =1~ x63028
RPM

Volumetric Efficiency:

OUTPUT GPM “
THEORETICAL GPM

Volumetric efficiency (pump) = 100

Volumetric efficiency (motor) = THEORETICAL GPM x100
INPUT GPM

Overall Efficiency:

OUTPUT HF’><
INPUT HP

Overall efficienty = 100

Flow:

CU.IN./REV.xRPM

Flow (gpm) =
(gpm) 231

Conversion Factors:

1 hp = 33,000 ft. Ibs. per minute
1 hp = 42.4 btu per minute
1 hp = 0.746 kWhr (kilowatt hour)

1 U.S. gallon = 231 cubic inches

Pipe volume varies as the square of the
diameter; volume in gallons = 0.0034 D2L

where: D = inside diameter of pipe in inches
L = length in inches

Velocity in feet per second = 0.408 x flow (gpm)

DZ

where: D = inside diameter of pipe in inches.

Atmospheric pressure at sea level = 14.7 psi.

Atmospheric pressure decreases approximately 0.41 psi for

each 1,000 feet of elevation to 0 23,000 feet.

Pressure (psi) = feet head x 0.433 x specific gravity.

Specific gravity of oil is approximately 0.85.

Thermal expansion of oil is about 1 cu. in. per 1 gallon per

10° F rise in temperature.
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Flow Capacities of Piping
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AREA OF PIPE, TUBE AND HOSE - SQ. IN.
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