Hydraulic M r (General)

Piston Motor

Gear motor, vane motor, etc

Motor unit Motor with reduction gear
Products included in this| Piston motor in swash plate design for| For excavator and mini-excavator
catalog general purpose and fan application. (For travel and swing systems)
KYB products not included in| Piston motor in bent axis design |
: o f ternal gear motor
this catalog. Radial piston motor For mixer truck iy N
(Contact KYB) (Low speed high torque) (Manufactured by Sauer-Danfoss)
. . External gear motor (Production
I'?‘r?;umdUded in KYB product discontinued)
p Vane motor
Basic Construction
. Valve plate
M Motor unit The oil is distributed o
}hroughh t‘h? Va"’ﬁ plate ;Peesgggttﬁg gvf/);sstgr;)late and
[Construction and Mechanism] S et Cylinder block the reacton force ofthe
1. When high-pressure oil supplied from the pump  piSionin the cylinder Rotates. Eyiinder block.

flows into the cylinder block through the valve
plate, the swash plate is pushed by the force of Piston% are
| assemble

circumferentially in
the cylinder block.

Output shaft

The output shaft is
connected with the
cylinder block and
they rotate together.

the piston assembly. /
2. The piston assembly receives reaction force \G

against it and produces reaction force in the ©

rotating direction.

The total force of high-pressure side piston

assembly produces a rotating force in the cylinder

block, and the torque is transmitted to the shaft

JSwash plate

through the spline, resulting in the rotation of the [Inlet side| | [Outlet side]

shaft. . . The swash plate is fixed to the
3. The oil delivered from the outlet port returns to housing directly.

the reservoir through the valve plate. Inlet flows, [Motion of the Piston Assembly and Swash Plate]
4. The inlet and outlet sides can be switched by an The piséog and swash pljateta{e ™ §|Outtlet f|(?W> "

. . I I I nar . : . e oll returns from the
external valve operation to rotate the motor in the PSS e oylinder black. - Direction of rotation iston to the tank.
y Pl p
reverse direction. : Inlet port Outlet port )
== ~, & <~

M Traveling motor (with reduction gear) Cylinderbices plate " Swash plate

tilting angle
This part rotates at a low speed

_ Two-speed

‘—fﬁ]]}f} switching valve

Shockless relief valve ‘

lw‘\‘(‘,oumerbalance valve ‘

Motor portion — Reduction gear portion

\

|

\

| B
| e

|

\
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Counterbalance valve

l—————z;}———:— ——————— J
Hydraulic circuit

B Swing motor (with reduction gear) o

Motor portion  Reduction gear portion

Shockless relief valve

DN /%Reduclion gear
Parking brake N — =

hockless relief valve

Parking brake  This shaft rotates at a low speed. R X GA X
Make-up valve Hydraulic circuit

21



Motors

[Main Components of the Travel Motor (MAG)]
< Reduction gear
@ A case rotation type simple planetary reduction gear is adopted.
<> Motor (standard component)
@ Counterbalance valve (standard component for all models): Prevents the motor from overrunning on a down slope. The
valve is effective to prevent cavitation.
@ Two speed mechanism (standard component for all models): Two step speed change can be done under the same flow,
which allows a wider range of speed control. (See Page 24)
@ Shockless relief valve (standard component for MAG-50 through 230): Reduces shocks at the stop and prevents
cavitation.
@ Anti-cavitation valve (with no relief mechanism) (standard component for MAG-18 through 33): This valve has stopping
performance similar to the shockless version and can prevent cavitation.
@ Parking brake (standard component for MAG-50 through 230 and optional for MAG-12 through 33): A multiple-plate wet
disk brake system is adopted.
(Optional Component)
@ Automatic two-speed system (except for MAG-12): Speed is automatically switched from Low to High or vice versa
according to travel load pressure.

[Main Components of the Swing Motor (MSG)]
<> Reduction gear
@ Shaft rotation type planetary reduction gear is adopted.
@ Motor lubricant circulation system: Hydraulic fluid is also used as a reduction gear lubricant. No maintenance is required.
<> Motor (standard component for all models)
@ Shockless relief valve: Reduces shocks at the stop and prevents cavitation.
@ Parking brake: Multiple-plate disk brake is adopted. (Output torque ratio over 100%)
@ Make-up valve: Prevents cavitation.
(Optional Components for All Models)
@ Parking brake delaying valve: Delays the response time of the parking brake
@ Anti-reaction valve: Reduces the reaction at the time the motor stops.

Basic Characteristics

The motor’s general characteristics (performance) Output torque calculation formula:

are as follows. ]
D: Motor displacement [cm3/rev]

MSF-18 PxD T: Output torque [N-m]
100 T= X Nm P: Effective pressure [MPa]

e A 2xXnm nv: Mechanical (torque) efficiency
[ —

bl
Torque . .
e”‘“'e”“‘ %J i — O Output torque can be obtained from motor displacement,
) pressure, and mechanical efficiency.
/ 7\ O The torque efficiency is affected by mechanical friction

7IOMPa T 147MPa oy guipd I and other factors, and drops at a higher speed and lower
pressure.

©
o

@
S

Efficiency (%)

0 500 1000 1500 2000 2500 Output speed calculation formula:
Speed (rpm)
Qx10° N: Speed [rpm]
=~ D0 XNy Q: Flow rate [L/min.]
nv: Volumetric efficiency

N

O The speed can be decided by motor capacity, flow rate,
and volumetric efficiency.

O Volumetric efficiency is affected by leakage inside the
motor (from the high pressure side to the low pressure
side), and decreases at a slower speed and higher
pressure.

[Characteristics of the Shockless Relief Valve]
<Travel motor> <Swing motor>

Pressure [ without shockless relief valve | Pressure
,\ [ Without shockless relief valve]

™~ ™~

With shockless With shockless
relief valve relief valve

Time Time



Motors

Motor: Piston Motor Unit

[Model code] @—@
2]

[Swash Plate Piston Motor]

The MSF series is a compact, light, swashplate type
piston motor, which has been used for construction and
agricultural machines.

All rotary parts are manufactured by one of
KYB-affiliated companies, Takako Industries, Inc., which
is the world’s leading company in this technology.

Example

1]

Fixed displacement swashplate type piston motor

2]

Max. displacement

‘ Nominal value (cm3/rev)

B MSF Series (motor unit)

<General purpose>

Model Displacement | Max. working Max. Max. flow rate
(cm¥rev) | pressure(MPa) | speed(rpm) (L/min.)
MSF-18 16.4~18.4 24.5 3000 50
- MSF-23 23.4 245 3000 70
Symbol

Models for fan and mixer drum driving applications are also available.
Please contact us for details.

Motor: Piston motor (with reduction gear)

[Model code] | MAG |-|170| | v | [ P |-| 3800 | | F |

Example |I| E |E| IE

MAG: Case-rotation type motor with reduction gear (for travel systems)

The MAG series offers high-torque motors for medium-
or high-speed traveling crawler vehicles. It consists of
a case rotation planetary reduction gear and a swash
plate piston motor, and is equipped with a two-speed
change unit and a parking brake unit. .

The two-speed change mechanism supports the
automatic speed change according to the load. The
MSG series motors incorporating a shaft-rotation type
simple planetary reduction gear and the swash plate
motor are ideal solutions for the swing system of
excavators and mini-excavators. The motor is equipped
with a parking brake in our standard version.

MSG: Shaft-rotation type motor with reduction gear (for swing systems)

Max. displacement Nominal (cm3/rev)

Two-speed change mechanism V: Equipped  Void: Not equipped

Parking brake system
MAG: Output torque (kgf-m)

Development serial number

P: Equipped Void: Not equipped

MSG: Reduction gear ratio

[ ][]~ ][e][r] [~]

B MAG Series (with reduction gear) (For excavator and mini-excavator travel)

i ; Model Max. output | Max. working Max. Max.flow | Typical

g torque(kN-m) | pressure(MPa) | speed(rpm) |rate(L/min.)| applications
MAG-12V-120E 1.18 20.6 80 20
MAG-18V—-230F 2.26 24.5 70 30
MAG-18V-350F 3.43 275 60 40 Mini
MAG-26V-400F 3.92 27.5 60 50 | excavator
MAG-33V-650F 6.37 27.5 60 60
MAG-50VP-800 7.84 29.4 55 80 | Midi excavator
MAG-85VP-1800E 17.7 34.3 55 150
MAG—-85VP-2400E 23.5 34.3 50 150 Excavator
MAG-170VP-3800G 37.3 34.3 50 270
MAG-230VP-6000 58.8 34.3 50 320

Models for winches and skid-steer loaders are also available.
Please contact us for details.

(For excavator and mini-excavator swing)

Model Max. output | Max. working |~ Max. Max.flow | Typical
gee torque(kN-m) |pressure(MPa)| speed(rpm) |rate(Limin.) | applications
MSG-27P—10E 0.83 206 90 25
MSG-27P-16E 1.27 20.6 85 35 Mini
|
MSG-27P-23E 2.04 20.6 70 44 excavator
MSG-50P-21 3.48 24 85 77

MSG-27P
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Motors

[Two-speed Change Mechanism)] (MAG series for travel systems)

The swashplate has three surface sections, a, b, and ¢, and can be tilted by external
pilot pressure with two steel balls at the rear of the swashplate working as fulcrums.

1st Speed : Low speed (high torque) 2nd Speed : High speed (low torque)
Valve plate Faceb
Steel ball
- Face a *
_ Low / _ow \ X High
% pressure J\ﬂ
Port B PortC (3 R b i 1
(high pressure) (low pressure) Wwash VAN 74
plate
Single speed
fnss e B U SET——  Sepss
Variable valve \A{ Control valve Variable valve Conirol valve
(1st speed position ) (2nd speed position 5
Low speed = Large displacement High speed = Small displacement
When the control valve position is switched to 1st speed, the Switching the variable valve position to 2nd speed with the
variable valve connects the swash plate control piston chamber control valve leads the motor driving pressure to the swash
behind the swash plate with the reservoir and the section “a” of plate control piston. As the force of the piston overcomes
the swash plate is pressed against the fixed face by the driving the driving force of the motor and the force of the spring,
force of the motor on the piston and the spring on the cylinder the face “b” of swash plate is pressed to the fixed face,
block side. As a result, the swash plate tilts at a maximum making the swash plate tilt at a minimum angle B to
angle a to output a larger displacement (1st speed). generate a smaller displacement. (2nd speed).
Dimensions (unit: mm)
B MSF-18 (motor unit)
ANSIinvolute spline
Flat root side fit
P1, P2 port 34-16 UNF 28 (13011926-1) DP16/32 13 Class 6 Tooth
Drain port 9/16-18 UNF 2B (1S011926-1)
188
137 51
113 o7

675 P2inlet A rotation < @ P1 inlet C rotation

SR e——

M10x1.25
Depth 18

il

Rl
B

B MSF-23 (motor unit)

ANSI involute spline
Flat root side fit

P1, P2 port 7/8-14 UNF 2B (ISO11926-1) DP16/32 13 Class 6 Tooth
Drain port 9/16-18 UNF 2B (1S011926-1)
218
167 51
138.5 0
» . -
N—— P2inlet A rotation &— =8 P{ inet C rotation
T T e—
g L IS
23 [ 1 : (3
et — P ) (D
T eI 5 NP D) \&
—  Mi0x1.25
=2 Depth 18 \215
Ed
B
J RPARRY
146
180

24



Motors

Dimensions (unit: mm)
B MAG-12V (for travel)

Pilot port

Drain port

Pilot port position
E Main port X L5 B VC
—5— 5.
; E \ @& | T2
/ \
Wy V<< 170 -
! A1 29 |of 12 ol
v L ) <l NN 4.1 aa
( N <m¢7 N IR,
\ y ﬂ(,
\ H _16 ,/ = -
Model D1 | ¢D2 | ¢D3 | D4 | L1 L2 L3 L4 L5 \ I\, ) | =
== FIT)E T
MAG-12V-120E | 179 | 140 | 140 | 177 | 205 | 95 | 45 | 50 | 51 J = WIS EE
Mounting == T
flange (Y) C Connecting L4 L3 L2
flange (2) L1
Model A B C E F Main port Drain port Pilot port W X oY ¢ Z
MAG-12V-120E | 43 | 165 | 39 | 37 | 545 |G1/4(PF1/4)|G1/4(PF1/4)|G1/4(PF1/4)| 8-M10 | 8-M10| 155 | 155
Mounting flange (Y): Vehicle mounting P.C.D. (Mounting screw X) Connecting flange (Z): Sprocket mounting P.C.D. (Mounting screw W)
B MAG-18V, 26V, 33V, and 50VP (for travel) _
E Drain port L5_Pilot port
Main port
Zs =)/
Model D1 | ¢D2 | $D3 | ¢ D4 | L1 2 | 138 | 4 | L5 i %
MAGTBV-230F | 190 | 150 | 160 | 200 | 250 | 104 | 40 | 59 | 61 # [/ ¢ b1l
(W/A.C.V) o 5 N\ o o1 8|3
MA((\;’J)E,VC?/?OF 215 | 165 | 190 | 238 | 263 | 115 | 50 | 48 | 415 N & QJ 5 g MEE
MAG-26V-400F K e
on e’ | 215 | 165 | 204 | 255 | 288 | 120 | 70 | 46 | 415 &
MAG-33V-550F i %
onoan | 264 | 200 | 230 | 286 | 296 | 128 | 68 | 50 | 435 =)
MAG-50VP-800 I
R 284 | 210 | 265 | 332 | 354 | 145 | 80 | 70 | 64 u
4| L3 L2
K]
Model A B c E F | Manport | Drainport | Pilotport | W X | oY | oz
MA&)E.\’C%S)OF 465 | 195 | 40 | 37 | 58 |G3/8(PF3/8)|G1/4(PF1/4)|G1/4(PF1/4)[13-M10[12-M10| 170 | 180
M’*(%}E_VC'_?,?OF 54 | 22 | 45 | a1 71 |G1/2(PF1/2)|G1/4(PF1/4)|G1/4PF1/4)|11-M12]11-M12| 192 | 215
""A(ﬁ,i\;fg"c‘_‘\‘go': 54 | 22 | 45 | a1 71 |G1/2(PF1/2)| Ga/8(PF3/8)|G1/4(PF1/4)| 9-M12 [11-M12| 192 | 232
M‘\(‘\?ﬁg"é_‘fgo’: 54 | 22 | 45 | a1 71 |G1/2(PF1/2)| Ga/8(PF3/8)|G1/4(PF1/4)|12-M1412M14] 240 | 262
MA‘?ﬁf’Q’S'SOO 58 | 23 | 50 | 48 | 71 |G1/2(PF1/2)|G3/8(PF3/8)|G1/4(PF1/4)[12-M1612-M14| 250 | 300
Mounting flange (Y): Vehicle mounting P.C.D. (Mounting screw X) Connecting flange (Z): Sprocket mounting P.C.D. (Mounting screw W)
. MAG 85VP f t I Drain port 15 , Pilot port position
= ( Or rave ) Pilot port Main port
Py 82
— oSy o4
<C
Model $D1 | D2 | $D3 | D4 | LI L2 L3 L4
MAG-85VP-1800E| 350 | 200 | 324 | 394 | 387 | 180 83 89
MAG-85VP-2400E| 400 | 330 | 365 | 437 | 713 | 200 | 100 75 )
Connecting flange (2) L4 L3 L2
1
Model A B C E Main port Drain port Pilot port W X oY ¢ Z
MAG-85VP-1800E | 71 28 84 108 |G3/4(PF3/4)|G1/2(PF1/2)|G1/4(PF1/4)| 16:M16 | 15-M15| 320 | 364
MAG-85VP-2400E | 71 28 84 108 |G3/4(PF3/4)|G1/2(PF1/2)| G1/4(PF1/4)| 16:M16 | 22-M16| 370 | 405
Mounting flange (Y): Vehicle mounting P.C.D. (Mounting screw X) Connecting flange (Z): Sprocket mounting P.C.D. (Mounting screw W)
. ( ) Drain port L5 Pilot port position
Pilot port Main port
CINBAVES H
= = <=
4 N :
[ _ A\
D = H [solho§
lfo ald
> S la| s
Model D1 | ¢D2 | $D3 | ¢D4 | L1 L2 L3 L4 L5 ; Whs ]
T 7 [
MAG-170VP-3800G | 370 | 300 | 402 | 469 | 526 | 254 | 99 | 128 | 131 \ = r
€ =
MAG-230VP-6000 | 462 | 380 | 450 | 530 | 613 | 313 | 112 | 157 | 171 X VAN w s
Mounting flange (Y) C Connecting flange (Z) L4 L3 L2
L1
Model A B c g | Man | pn i
port port Pilot port w X oY P Z
MAG-170VP-3800G | — 54 95 | 110 |G1(PF1)|G1/2(PF1/2)|G1/4(PF1/4)|30-M16(22-M16| 340 | 440
MAG-230VP-6000 | 87 37 89 | 113 |G1(PF1)|G1/2(PF1/2)|G1/4(PF1/4)|20-M24|24-M20| 425 | 495

Mounting flange (Y): Vehicle mounting P.C.D. (Mounting screw X)
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Motors

B MSG-27P-10E and 16E (for swing)

Ll L5
Model L1 L2 L3 L4 L5 L3
) 6. 20
MSG-27P-10E | 208 |131.5| 130 | 123 76
MSG-27P-16E | 240 [163.5]| 162 | 155 | 83 B o
(] I~ |PB| —
Output shaft pinion N | 8
Tool 5°H B
Model Module No. of Teeth| pressure 29 7
angle o 71 N
MSG-27P-10E S 11 20° S atEw: e Output shaft pinion
MSG-27P-16E 6 11 20° B |MDB A 2-G1/4 /20.5§ //DB 145 (See the table on the left)
295 @ (PF1/4) 2 %7 L4
4-G3/8 AB  »
(PF3/8)

% SH port: Signal pressure port for a model with an optional parking brake delaying valve mechanism.

B MSG-27P-23E (for swing)

3
$175

ap

125.5
29
O
\
=
|

\ (-
(25(,51?2) 20.5 s Output shaft pinion

182 Module: 6

4-G3/8 No of Teeth- 14
AB No. of Teeth: 14
(PFS/6) 190.5 Tool pressure angle: 20°
B MSG-50P-21 (for swing)
G3/8(PF3/8)
VENT PORT G3/4 399 104
122 (PF3/4) 368 2565
\ 109 2955
8-918 o 4
= G3/8 U
G1/4 (PF3/8) | H4
(PF1/4) H
~PB . ; 9275 Bt 0
W YT J
li \ 60 olo
- R
I <
(et /o SRR A8 &
1/4 NG BRI S o)A v
o & -~ SE .
2-G1/2 /
(PF1/2) INES
8-45° Output shaft pinion
Module: 8
No. of Teeth: 12

Tool pressure angle: 20°

Precautions for handling MAG/MSG series

{These series are designed for excavators and mini-excavators with open circuit. MAG models are also available for closed
circuit travel motors and winch applications. Please contact us for details.

< We may recommend motor capacities and speed ratios suitable for the customer’s requirements. Please let us know what
your application requirements are.

<> MAG motor is to be installed with its output shaft horizontally positioned and the main port facing sideways or upward. When
the main port is set facing sideways, use the upper one out of two drain ports. Do not install MSG motor with the output
shaft facing downward. Also use the specific drain port. It should not be substituted with the vent port.

<> Do not use the parking brake of MSG motor for dynamic braking. Configure the circuit so that the parking brake applies after
the motor stops.

< Please read the “Precautionary on the Use of Hydraulic Equipment” on Page 4. Please contact us with any questions.
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otors

Performance Curve Operating oil:ISOVG46 Oil temperature; 50C

<Motor unit>
B MISF-18 B MSF-23

100 T 100 ric efficiency
— Wme

- Eé E 90 13.7MPaB—u | i
= = 20.6MPa_4 Mechanical gfficiency
& 20.6MPa—4] hanical efficie & '
g MQ\ r——— - 6.9MPa-
8 g D\ 8 80
S 13.7MPa—| 6.9MPa | \ K]
Qo ©
i 70 5 70

60 60

0 1000 2000 3000 0 1000 2000 3000
Speed (rpm) Speed (rpm)

<Motor with reduction gear for travel>
B MAG-12V B MAG-18V

1N (solid line): 1st Speed (large displacement), 2N (broken line): 2nd Speed (small displacement) N=Speed (rpm) 100 INfsold "ni;:;:::; t":irze displacement) 2N proken inc): 2nd Spee (sl displacement] N=Speed (i)
Volumetric efficiency
efficiency
.90
: = :
X > -
e 80 - -
> 80 - 2 Mechanical™ _--t{__--
[3) Mechanical 2 efficiency .»7" . \'
5 efficiency .-~ E 70 -~
'© 70 4
£ 7 W w ‘ 110\ L1n-30 Lan-20 L lon-g0
] “ 1N=10 “—1N=30 “\-2N=20"-12N=60 60
60
0 10 20
0 10 20
Pressure (MPa) Pressure (MPa)

B MAG-26V B MAG-33V

1N (solid line): 1st Speed (large displacement), 2N (broken line): 2nd Speed (small displacement) N=Speed (rpm)

1N (solid line): 1st Speed (large displacement), 2N (broken line): 2nd Speed (small displacement) N=Speed (rpm)

Volumetric *=sge===
efficiency
§ 90 ;\;90
- - | - o o e
oy > PR R e
S 80 2 80 /b— -4
o Mechanical 5 ; =Tk
'© fhici = Mechanical 7~ -1\ .4~
2 efficiency 2 efficiency 7 .-
E 70 ' » - = 70 y R4 ,,’
5 w 7
s \LN=10\L N=30 “2N=20\X2N=55 \l1 N=10\X1 N=30 \XQN=20\X2N=55
60 60
0 10 20 0 10 20
Pressure (MPa) Pressure (MPa)
1N (solid line): 1st Speed (large displacement), 2N (broken line): 2nd Speed (small displacement) N=Speed (rpm) 1N (solid line): 1st Speed (large displacement), 2N (broken line): 2nd Speed (small displacement) N=Speed (rpm)
Volumetric === 10 Volumetric===3 =
efficiency efficiency = —
90 = 920 ==
—_ s | | N =TT
x ; ___ \ ; __
< g0 . 4 0 80 ( = .
2 Mechanical $  Mechanical =T
c efficiency © efficiency =
2 70 Yt £ 70 P
o s w 2
Eﬁ_ .,’, \X1N=1O\X1N=SO \X2N=20\X2N=37 // \\—1N=10 \\—1N=30 \\—2 N=20 \L2N=48
60 60
0 10 20 30 0 10

20
Pressure (MPa) Pressure (MPa)
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Motors

B MAG-170V

1N (solid line): 1st Speed (large displacement), 2N (broken line): 2nd Speed (small displacement) N=Speed (rpm)
0

B MAG-230V

1N (solid line): 1st Speed (large displacement), 2N (broken line): 2nd Speed (small displacement) N=Speed (rpm)
0

Volumetric——1 ==
efficiency
—

MechanicaT‘:%\’/ \\
efficiency -~ \\ \\

Volumetric
efficiency

©
o

s

©
o

S W—
Mechanical
efficiency_~1 ___\ "‘""R)Y_"

[o2]
o

~
o

Efficiency (%)
3
\
\\
| \——1
=
‘\
\
\
A\
\
—
Efficiency (%)
o]
o

4
& 1N=10 \l1N=27 \L2N=2 0\L2N=42 \L N=10\L1N=20\l2N=20\L2N=40
4
60 - 60
0 10 20 30 0 10 20 30
Pressure (MPa) Pressure (MPa)

<Motor with reduction gear for swing system>

B MSG-27P-10E B MSG-27P-16E

N=Speed (rpm) N=Speed (rpm)
100 - 100 Vol -
Volumetric fc%vu.metnc
efficiency efficiency
< pr— g 90 e
590 30rpm > Mechanical
S Mechanical 75, / 3 Siarancy
S efficiency 95rpm 2 30rpm
E 2 50rpm
w E 85rpm
80 1o 80
0 5 10 15 20 25 0 5 10 15 20 25
Pressure (MPa) Pressure (MPa)

B MSG-27P-23E B MSG-50P-21

N=Speed (rpm)

N=Speed (rpm)
100 - 100 -
Volumetric Volumetric
efficiency _ efficiency o
g S —_—
90 _ e —
L:f Mechanical | § Mechanical //
° efficiency 5 efficiency
© 30rpm =
= b 30rpm |
w 80 80 74
45rpm / 50rpm 1 /
75rpm 80rpm 4
0 5 10 15 20 25 0 5 10 15 20 25
Pressure (MPa) Pressure (MPa)
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