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Aixed Displacement (no pressure relief valve)

ASingle sided porting, but with Shadow Porting feature
28 lobes Inner / 9 lobes Outer

Anformation from www.boschrexroth.com
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Technical data (For applications outside these parameters, please consult usl) PGZ g X/ ... RAOTVE4
general Drive shaft cylindrical,
Type Gerotor pump 4-hole mounting flange according o 1S0 3019-2
Type of connection IS0 4-hole mounting flange according to ISO 3019-2 and VDMA 24560 and VOMA 24560
SAE 2-hole mounting flange
IS0 2-hole mounting flange according to 150 3019-2, matching through-drive KB2 Li#12
IS0 2-hole mounting flange according to ISC 3019-2, matching through-drive KB3 52405 405202
Line connection Flange connection 1940,
42102 10 F
Shaft load Radial and axial forces cannot be transmitted —— b.‘.)"/'-""" F-F
L L L | .
Direction of rotation (viewed on shaft end) Clockwise ” 5 !} r ;_; H = ﬁﬂ
| | by | = I I
] ] — 5 e I T
hydraullc - B
)
o~
Hydraulic fluid HLP - mineral il according to DIN 51524 part 2 E Sht
Please observe our specificalion according to data sheet RE 20220 . I
Other fluids upon request! N J l‘ el
— P = ol o | =
Hydraulic fluid temperature range | -20 to +80, observe the admissible viscosity range! 8 wl T o | o
©|m 1 | - I
Ambient temperature range G| 2010 +80 8P| = L 1 o
Viscosity range mm¥s | 10 to 2000 | 1 - .
Max admissible degres of contamination of ] ff <
the hydraulic fluid - cleanliness class I T ~ e "G'g
according to 1SO 4408 (c) Class 21/18/15 " 4 T | |
Frame size 4 Frame size PGZ4 T = | i J S
+15 T L .
Size Size 20 2 40 50 [} 80 g E 19501 %,
5 12208 — — v
Displacement v cm 210 334 421 52.0 644 842
L2z
Waight m kg 47 53 56 6.0 &7 78 75106 67,9405
Flow 2 Gy Vmin 28 45 58 Il 88 16
Mass moment cf inertia kom? | 000086 | 000134 | 000167 | 0.00205 | 000253 | 0.00328
{around drive axis)
Speed range Min em 200 200 200 200 200 =t Type  Size Material No. L1 L2 H1 H2 s P!
o em 3000 3000 3000 3000 2300 1800
5 PGZ4-1X/020RADTVEL R901230020 1165 425 774 798 112t 1
Operating pressure,
absolute PGZ4-1X%/032RA0DTVES R901230024 1215 425 774 798 1124 1
— Inlat bar 0.7 to 2 (short-tima during start 0.5 bar;
P ¢ 9 } PGEZ4-1X/040RADTVES R3012300258 125 425 774 798 112 1
Nominal pressure
— Outlet, continuous  p, bar 15 PGZ4-1X/050RA0TVES R901230032 129 | 425 | 774 | 798 | 1wz |
Min required driving powar kw PGZ4-1X/063RADTVEL R901230036 134 425 774 79,6 1124 1%
—atAp=1bar, n=1,450 min™ 0.75 1.1 11 i1 1.1 i PGZ4-1}/080RA0TVES R901230040 142 425 | 774 | 798 | 112 1=
—atAp= 10 bar, 0= 1,450 mim! 15 22 2.2 22 30 3.0 PGZ5-1X/063RA07VES R901230044 134 | 485 | 729 | 781 2| 11
Sound pressure level at 0 - 15bar® dB(A)| S5 58 =7 59 50 = PGZ5-1X/080RADTVES A901230048 | 142 | 485 | 729 | 760 | 2 | 11w
" The cleanliness classes specified for the components must be adhered to in hydraulic systems. PGZ5-1X/100RADTVES R901230052 150.5 485 729 781 z 14
An efficient filtration prevents failures and simultaneously increases the lifetime of the components. PGZ5-1X140RADTVEL RO01230056 163 485 729 761 o= 1 140
For the selection of filters, see data sheets RE 50070, RE 50076, RE 50081, RE 50086 and RE 50088 -
2 Measured at n=1.450 rpm, p= 10 bar, and v= 30 mm%s
I Measured in sound-absorbent acoustic room at n = 1450 rpm and v = 30 mm3s




Bosch Rexroth PGZ4-1X/080RA07VE4:

Gerotor Design Studio

www.gerotordesignstudio.com

Build of GDS model 7 Gerotor Design
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= [ Units: © mm ¢ inches

Language:
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39
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To acquire unknown
dimensions, scaling of the
provided drawings had to be
used.

For example, the rotor OD was
derived from the given
dimension of the pump external
mounting nose.

Dimensions acquired by this
method:

MOuter Rotor Diameter
Kccentricity

MRotor Thickness (using L1 and
L2 dimensions on drawings)
Bhaft Diameter (

E coentricity Fadiuz lnner Root Quter Lobes
4.4 (35 20

Drawing Resolution  Ouker Botor Fillet B adi Outer Ratar
IE— |2— 407 Root Radius

Clear Design |
Approx. — -
Capacity 84 4254 | |LtMin000mpm  x)
Area Ratio 20.02 %3
Max Chamber Yolume 10524 mm3
Min Chamber Yolume 57.21 mm3
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Build of GDS model 1 Porting Design

=101 x|

’3 Port Design

— Inlet Port
Start Angle [nner B adius IE.EE

Start Angle Outer B adius |5_1 7

End Angle lnner R adiuz |1 Fa 34

— Outlet Port
Start Angle [nner B adiusg IE.EE‘-

Start Angle Outer RBadiuz |5_1 7

End &ngle Inner B adiuzs |1 /T 24 /

— Porting Type
[T Double Sided Inlet Port

7

[T Double Sided Outlet Fark
¥ Shadow Ports

[ Metering Groove

—

End Angle Outer B adius |-| FF.99 End &ngle Outer Radius |-| FF.99 Length [
Inner Radius |35 Inner Radius a5 Wwidth ) I
Oluter A adiug |45_1 g Outer B adiuz RE Drepth [rorm] I

y4

Part Fillzt B adii /

Actual Port Design was not known, therefore
the GDS 6Design Portso |f
generate porting based on the gerotor

dimensions.

Clear W alyés

/

Shadow porting is evident
from the sectional drawings

=101]

aDesign Yiew

Rotate Gerotors
al of [ ]
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Build of GDS model 1 Fluid / Material / Pump Properties

i

Fluid Properties

hydraullc Specifications and Approvals

Hydraulic fluid HLP - mineral oil according to DIN 51524 part 2 Mobil DTE 10 Exce®\Series meets or 15 22 32

Please observe our specification according @ data sheet RE 90220 < xceeds the #ements of:

Other fluids upon request! Fluid Densitu [E l,n'|-|-|'ﬁ"3
Hydraulic fluid temperature range *C| -20 to +80, observe the admissible viscosity range! -2: 2006-09 X X X ¥ [ g ] 84?
Ambient temperature range °C| -20to +80 DIN 5152443 2006-09 X X X Kinematic l'\"‘iSCDSit_',' [CS t] |3|:|
Viscosity range mm?s [ 10 to 2000 150 11158 \-HV X X X
Frame 5= 3 Frame size oz JCMAS HK VGIZW (JCMAS P 041:2004) x Wapour Pressure mmHag) ||:|_-|
Size Size 20 32 40 50 63 80

JCMAS P 041:2004
Displacement v em® 210 334 421 52.0 544 842 ! Bulk Modulus [GFa) I'I i)
Weight m kg 47 53 c6 5.0 67 78 <§ﬂaxmth RE 90220-01 —— » X
Flow 2! ; Vmi & 1 1
low 9 mn | 2 % 52 n @ e Typical Properties Gerotor Material Properties

Mass moment of inartia

. - . J kgm? 0.00086 0.00134 0.00167 0.00205 0.00253 0.00329
{around drive axis) Mobil DTE10 Excel » 1 |Fner Outer
Speed range n pm 200 200 200 200 200 200
on 130 Viscosity Grade 15 22 32 ‘f'oungs Mod [GFPal IE'I 0 |2'| 1]
- pm 3000 3000 3000 3000 2300 1800 .
Operating pressure, Viscosity. ASTH 2 Poiszons Ratio 029 029
absolute 15.8 224 327 . :
—Inlet ] bar 0.7 to 2 (short-time during start 0.5 bar) . L
Nominal pressure a0 sor 663 Coefficient of Friction ||:|_-|
— Outlet, continuous P bar 15 /f Viscosity Index, ASTM D 2270 168 164 164
Min required driving power W / Brookfield Viscosity ASTM D 2983, cP @ -20 1090
—atAp: 1 bar, n=1,450 min! 07 11 1 11 11 : Pump Performance Bange
—atap= 10 bar, n= 1,450 min™! s 22 22 22 : e Brookfield Viscosity ASTM D 2983, cP @ -30 3360 }
Sound pressure level at0 - 15bar ¥ dB{A)| 55 56 57 50 62 ’ Speed Range [RPM] |2|:||:| ko |'| 450
Brookfield Viscosity ASTM D 2983 6390 1424[/
"l The cleanliness classes specified for the components must be adhered to in aulic systems. °C
An efficient filiration prevents failures and simultanecusly increases th me of the components. = PTESSUTE H EIr'IgE [bar] |1 tl:l |1 I:I
For the selection of filters, see data sheets RE 50070, RE 50078, h ldiiiai Bl T D 5 5 I
Viscosity Loss
2 Measured at n=1.450 rpm, p= 10 bar, and v = 30 mm3s —
* Measured in sound-absorbent acoustic reom at m= 1450 rpm and v = 30 mmé/s Density 15° C, ASTM D 4052, kg/L 0.8375 0.8418 0.8468 i Calculate

Perfarmance

Hydraulic Fluid Properties taken from Mobil 1 DTE10
data sheet (meets specification of Rexroth RE 90220)

Pump speed and pressure ranges taken to match

performance parameters from Rexroth technical
specification sheet e
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Build of GDS model 1 Fluid / Material / Pump Properties

IMPORTANT HEALTH, SAFETY, AND ENVIRONMENTAL INFORMATION
Relative Density (at 15 °C): 0.84
Flash Point [Method]: >175°C (347°F) [ASTM D-92]
Flammable Limits (Approximate volume % in air): LEL: 09 UEL 7.0
Autoignition Temperature: N/D
Boiling Point / Range: > 316°C (600°F) [Estimated]
Vapor Density (Air=1): >2at 101 kPa [Estimated]
Vapor Pressure: < 0.013 kPa (0.1 mm Hg) at 20 °C [Estimated]
Evaporation Rate (n-butyl acetate =1): N/D
pH: N/A
Log Pow (n-Octanol/Water Partition Coefficient):
Solubility in Water: Negligible
Viscosity: 32.5cSt (32.5 mm2fsec) at 40 °C | 6.6 ¢St (6.6 mm2/sec) at 100°C

From Mobil 1
DTE10 MSDS

\

> 3.5 [Estimated]

|

Oxidizing Properties: See Hazards Identification Section.

DTE_10_Excel_32

Properties of Mobil DTE 10 Excel 32

From www.wolfram.com website

This is a record with the media properties of Mohil DTE 10 Exce
Limitations

Ll mer e e TS e e aian

" Assumedvalue for the bulk modu
of 2.2 10 2.8e+5 P'si.

LIy =T EEs e

= Density measured at 288.2 K

ZTiydraulic oil.

actual value depends on the base stock (mineral oil), typical reference values

Aroungs Modulus from www.engineeringtoolbox.com
Avalue is for high strength steel at 20-90°C

Aoissons Ratio from www.engineeringtoolbox.com
Avalue is for high strength steel

Koefficient of Friction from average of internet sources

(dynamic friction; steel and lubricated aluminium)

i

Fluid Properties
Fluid Denzity [Kgdm ™3]

—
—
—
fles

Gerotor Matenal Properties

K.inematic Yizcozity [25t]
Yapour Prezzure [mmHag)

Bulk. Modulus [GFa]

Inner Outer
foungs Mod [GPa) |21 0 |21 0
Poizsons R atio ||:|_29 ||:|_25|
Coefficient of Friction IW
Pump Performance Bange
Speed Range [RPM] |2|:||:| ko |-| 450
Frezsure Range [bar] |-| ko |-| 0

Calculate

| Perf
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Results i Flow and Drive Power

140
120
A| 116.94 litres / min
100 00
< o —— 450
£ 700
< 950
2 60
2 —— 1200
— 1450
40
20
0 T T T T
0 200000 400000 600000 800000 1000000 1200000
Pump Delivery Pressure (Pa)
Frame size 4 Frame size PGZ4
Size Size 20 32 40 50 63 80
Displacement v cm? 210 334 421 520 64 4 B42
Weight m kg 47 53 586 6.0 67 78
Flow 2 g, Vmin 28 45 5g 71 -3 C 16 Y

Mass moment of ineriia

. . . J kgm?2 0.00086 0.00134 0.00167 0.00205 0.00253 0.00329

{around drive axis)

Speed range [ - pm 200 200 200 200 200 200
[ pm 3000 3000 3000 3000 2300 1800

Operafing pressure,

absolute

—Inlet P bar 0.7 to 2 (short-time during start 0.5 bar)

Nominal pressure

- Outlet, continuous Py bar 15 o~

Min required driving power kW

—at Ap=1 bar, n=1,450 min™ 0.75 1.1 1.1 1.1 i1 14

—atAp=10bar, n= 1,450 min-" 15 22 22 22 a0 [\3o )

Sound pressure level at 0— 15bar ¥ dB(A) 55 56 57 59 60 N/

! The cleanliness classes specified for the components must be adhered to in hydraulic systems
An efficient filtration prevents failures and simultaneously increases the lifetime of the components.
For the selection of filters, see data sheets RE 50070, RE 50076, RE 50081, RE 50086 and RE 50088
2 Measured at n=1.450 pm, p = 10 bar, and v= 30 mm%s
*I Measured in sound-absorbent acoustic room at n = 1450 rpm and v = 30 mm3s

3500
2994 W

3000 /

2
g 500 00
= 450
£ 2000
E 700
8 950
8 1500 H 1134 W / — 1200
(o]
o P — 1450

1000

/ /
500 /

200000

400000 600000 800000

Pump Delivery Pressure (Pa)

1000000

1200000
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Parker Hannifin
Model PGG20010
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PGG200xx Pump Length vs Displacement

86 /
84
T y = 27.478x + 66.51
E® /
c
© 80
[}
& 78 /
£
S /
. 76
x
T 74 /
72
70 T T T T T T T
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Displacement (cu in / rev)

(12>

Displacement/Revolution Maximum Maximum
(Theoretical) Pressure Speed
Pump us Cubic Cubic Imperial
Model Gallons Inches Liters [Centimeters| Gallons Psl BAR RPM
PGG20010 .0010 .218 .0039 3.572 .0008 2000 138 3500
PGG20016 .0016 372 .0062 6.096 0013 2000 138 3500
PGG20020 .0020 .450 .0078 7.374 0016 2000 138 3500
PGG20025 .0025 .580 .0097 9.505 .0021 2000 138 3500
PGG20030 .0030 700 .01186 11.471 .0025 1500 104 3000
E Side Porting DIMENSIONS
MODEL NO. w Y
s PGG20010 2.86 (72.6) | 3.62(91.9)
b PGE20016 | 3.02 (767) | 378 (%.0)
PGG20020 3.10 (78.7) | 3.87(938.3)
| PGG20025 3.25 (82.5) | 4.00 (101.6)
PGG20030 3.38 (85.8) | 4.14 (105.1)
S

ASeries of pumps based on same basic dimensions
KOnly dimension change is length (X and Y values)
AConclude that rotor set is the same, only different in length
Mlot of Displacement vs Length shows linear relationship
AMheoretical O0zerod displ acsé
Arherefore rotor length for PGG20010 pump should be
A2.6-66.5=6.1mm

\174
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Aump will undoubtedly have Nichols Portland Gerotor set Pump | Displacement X o
. Size (in3/rev) Dimension Delta "X Comments
ANP are part of the Parker Hannifin group
e : : 0 0 66.5 0 F lculati
AExamination of NP standard gerotor sets shows 2 likely candidates fom cafetration
. 0.218cuin for 6.1mm
for gerotor f9rms._ g . 10 0.218 72.6 6.1 length = 0.908cuin/inch
A0861 4 x inner lobes; 0.86in3/rev per inch of length
&0957 6 x inner lobes; 0.95in3/rev per inch of length 0:232cuin for 6.1mm
ri » . P g9 20 0.45 78.7 6.1 length = 0.966cuin/inch
MAowever, 6095 has minimum OD of 57.10mm P——
ALikely not to fit inside pump housing (from scaling of 30 07 85.8 71 length = 0.894cuin/inch
drawings)
Nichols Portland Standard Gerotors and Specifications* A |Rear Porting
(Mietric Units Table) 57.10mm rotor set would allow
Gt %SE%—“H”J ickes NREH";?' e $d T A no clearance to bolt bosses.
ype peed** in. ax. ecommended*** ecommended***
(rpm) (mm) (mmj) (mm) (rmm) {mm) (mm)
6010 21556 25 2.1 20.40 20.40 510 510 Therefore assumption iS 4086
10010 17250 3.175 12.7 25.35 22.17 7.95 9.53
5020 16000 3175 [EX 2852 2852 795 795 rotor set is used for PGG20010
6022 14500 3.175 15.9 28.52 28.52 7.95 7.95 .
8030 11250 3175 159 32.05 3887 1270 15.88 (d|ameter 50.01m m)
10060 7250 4.8 31.8 57.10 53.92 15.88 25.40
6063 9000 48 31.8 50.75 44.40 15.88 17.48
4065 10000 438 31.8 44.40 41.25 12.70 12.70
4086 7850 48 31.8 50.01 50.01 12.70 12.70
6095 7250 48 381 57.10 57.10 19.05 19.05
12131 4500 6.4 50.8 82.50 79.32 25.40 44.45
4158 6250 6.4 34.9 62.081 62.81 13.79 22.23
14162 3750 6.4 kih | 101.55 95.20 41.28 53.98
6170 5500 6.4 50.8 76.15 72.97 25.40 28.58
B166 5000 6.35 349 16.15 76.15 25.40 28.58
4180 G000 6.4 34.9 66.73 66.73 14.30 22.23
6280 4250 6.4 76.2 101.55 95.25 31.75 38.10
8369 3250 6.4 16.2 114.25 114.25 44.45 53.98
8384 3250 6.4 44.45 114.25 114.25 44.45 53.98
10397 2800 9.5 254 127.00 127.00 50.80 60.96
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Build of GDS model 7 Gerotor Design

=101 x|

Nichols Portland Standard Gerotors and Specifications”
(Metric Units Table)

Tip and axial clearances obtained from
Nichols Portland design guidelines

e ) X Maximum ) Nominal Nominal O.D. ~ .
Language: =i 79 Uritz: @ mm ¢ inches Cocor  Oprwng  Meres g S Wwn ewes | bedmr iGerotor Selection &
(rpm) (mm) (mm) (mm) (mm) (mm) (mm)
'|I‘I|' | H d N I:I L b 6010 21556 2.5 9.1 20.40 20.40 5.10 5.10
10010 17250 3175 12.7 25.35 2217 7.95 9.53 - ..
Qe Feg 0. Outer Lobes o e e e mes sz Toe Tes Operating Conditions And Clearances For Some
|:| 218 5 6022 14500 3175 159 2852 2852 795 795 Typ|ca| Applications
- 8030 11250 3175 15.9 38.05 34.87 12.70 15.88
10060 7250 48 38 57.10 53.92 15.88 25.40 Hiol Pressure Pump
6063 9000 48 318 50.75 44.40 15.88 17.48 L — - ‘
i i B R : ——— e .
Shaft Diarneter RBator Tio Clearance L L e = = = Pressures: 800 to 1200 psi (5500 to 8300 kPa)
6095 7250 48 57.10 18.08 Speeds: 1800 to 3600 rpm {1800 to 3600 rpm)

127

Fatar Thickness

e

arneter

IEI.EIE

kdirirnim b aterial Thickne

Axial

E coentricity
P

Fadiuz Inner Foot

Fadiuz Outer Lobes

[2a13

[T

117

12131 4500 et 1 508 8250 7932 25.40 4445

158D 6.4 49 62.81 62.81 1378 22.23
3750 64 381 101.55 95.20 4128 5398

6170 5500 6.4 50.8 76.15 7297 25.40 28.58
6166 5000 6.35 319 76.15 765 25.40 2858
4180 6000 6.4 349 66.73 66.73 1430 22.23
6280 4250 6.4 76.2 101.55 85.25 3175 38.10
8360 3250 64 76.2 114.25 1425 4445 5398
8384 3250 6.4 44.45 114.25 114.25 44.45 53.98
10397 2800 95 254 127.00 127.00 50.80 60.96

0.5to 1.5 in*/rev

100 to 250°F

.0002 to .0012 inches
.003 to .005 inches
.003 inches max.
+.0008 inches

(8.2 to 24.5 cc/rev)
(40 to 120°C)
(0.005 to 0.030 mm)
{0.08 to 0.13 mm)
(0.08 mm max.)

(x .020 mm)

Displacements:
Temperature range:
Axial clearance:

0O.D. clearance:
Gerotor tip clearance:
Eccentricity tolerance:

Standard Gerotor Porting Information (see rigure 4)

Nominal Porting Dimensions

Dirawing Resolution

e

Clear Deszign

|3.125
|

‘\Duterw

Cuter Fatar Fillet B adii

> 357 R oot B adiuz

Calculate Profiles

Approx.
Capacity

0.2359

II:u In/Rev

Max Chamber Yolume

Min Chamber Yolume

Area Ratio

IN16 2%
954 mm3
2766 mm3

Gerotor Radus  Radis  Ecc Width Land land  Angle Port
Type B c D £ F G Area
(mm) (mm (mm) (mm) (mm)  (degrees) (mm’)
6010 50 79 00 T 50 28 52.4 440
10010 69 92 0660 20 44 —=L 345 43.0
6020 66 108 1371 40 68 20 e, 384

6022 7.3 15 1321 40 75 34 54.0 T —
8030 106 148 1321 40 [ 36 420 1381
1 17.3 226 1651 50 1.0 56 345 277.4
6063 a0l 2206 69 126 a7 55.0 263.2
4085 J———L (Y] 140 65 795 236.1
129 Mg 2813 Jes 187 104 795 206.5
6095 —tp—— 3.4 e B4 155 6.0 55.0 391.6
12131 272 343 2286 69 14z 59 25 601.3
4158 15.1 z78 4191 126 222 118 715 5516
14162 341 412 2208 63 152 79 245 T48.4
6170 181 307 3810 114 198 81 54.0 6923
6166 222 327 3420 103 223 146 52 642.7
4180 146 202 4778 143 221 98 790 638.7
6280 25.4 3098 4778 143 261 102 550 11258
8369 349 195 4778 143 281 85 430 15723
8384 366 512 4778 143 291 94 430 16387
10397 429 574 4.343 127 274 104 345 17400

Rotor Thickness greater than calculated
6.1mm.

To obtain a displacement of 0.700cuin/rev
with this gerotor set, a thickness of 21mm
is required (i.e. for
Therefore an assumption of 7mm was used
for this 6106 size pu
This gives a theoret.i
(0.236¢cu in/rev) but will compensate for
greater leakage losses with a smaller
gerotor, so would be feasible for the actual
pumping elements.

n
g
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Build of GDS model 1 Porting Design

’3 Port Design

— Inlet Port

Start Anale Inner B adiuz IW
Start Angle Outer B adius IW
End Angle Inner Radiuz IW
End Angle Outer Badius IW

— Outlet Port

Start Anale Inner B adiuz IW
Start Angle Outer B adius IW
End Angle Inner Radiuz IW
End Angle Outer Badiuz IW

N\

— Porting Type
[T Double Sided Inlet Port
[T Double Sided Dutlet Paort
¥ Shadow Ports

[ Metering Groove

—

Length [7]
Inner B adiuz |-| aq Inner B adiuz 129 width [mm) I
Outer B adiuz |2-| R Outer A adiuz L Depth [mm) I
/

=100 x|

Faort Fillet B adii

—

Clear % alu

/

Actual Port Design was not known, therefore
the GDS 6Design Portsbod
generate porting based on the gerotor
dimensions.

Ni chol s

andbds own

Shadow porting is not shown on any sectional drawings,
but is assumed based on the recommendation given in the

Port |l desi

de

gn| gui

a Design ¥iew

=10] x|

. Rotate Gerotors

ol of [ o]
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Build of GDS model 1 Fluid / Material / Pump Properties

i

Only fluid property given in the Parker Hannifin product Fluid Properties
guide is a viscosity of 32cSt, for determination of the flow Fluid Density [K.a/m™3] 047
characteristics. K.inematic YWiscozity [c5t] |32
) . . Wapour Prezsure [mmHg] I
All other fluid and material properties were assumed to be 0
as for the Bosch Rexroth pump design B {Afzely s [ERe) [1.85
. . Gerotor Material Properties
Speed and pressure ranges taken to be consistent with the Inner Outer
pump performance characteristics published by Parker Youngs Mod (GPa)  [217 [210
Hannifin Paizzons H atio ||:|.29 ||:|.25
OILVISCOSITY:  Recommended viscosity 150 SUS (3.65 engler). Seziieiliel dien  [R]
(32 centistokes) Minimum recommended viscosity
B0 SUS (2.1 engler) (13 centistokes) Pump Performance Hange

Speed Range [RPM) |-||:||:||:| t-:||35|:||:|

Preszure Range [bar) |34 bo |-| a8

[Calculate
Ferfarmanze
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Results 1 Flow and Drive Power “
PGG20010 Pump 12
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C_I'! 20 g PGG20010 GDS
g 5 2 Characteristic Results Results Difference Error (%)
o =]
i 2000 PSI [438,0 bar] g Sahar 125 1267 017 136
S 1500 PSI [103,5 bar] | 4000 i i i i i
! 27 1000 Psi [69,0 bar] 1] 15 500 T308vg @ ss00rpm 9.16 10.09 0.93 10.15
ar . . X .
500 PSI [34,5 bar] __ 3000
> s —— 1000 Flow @ 1000rpm
3 1D B = 2500 ——1500{|] 34.5bar 3.33 3.02 -0.31 931
-~ ~ 5
= - 2000
— P 10 E 2000 2500/[]  Flow @ 1000rpm
& _ _;"‘; - 1 % e ool 2380 0.25 0.4 0.15 60.00
2=8 g
= PR Y.~ e 1000 ——3500j[} Power @ 3500rpm
> = : - L - 34.5bar 973 1069 96 9.87
@ -
5
1 E 6 - | - S0 Power @ 3500rpm
= = P o ‘ ‘ ‘ ‘ ‘ ‘ ‘ 138bar 3252 3444 192 5.90
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_ 30\33‘\ 0 0 o 0 Power @ 1000rpm
\ \‘\3 ) . 34.5bar 324 246 -78 -24.07
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Pump Specifications

ABS Specs

Displacement 0.17 cm’/rev
Maximum pressure 150 bar
Volumetric efficiency 85%

Fluid viscosity 2 ¢St

A Assumed working fluid: DOT4 Brake Fluid

Very small Gerotor

i
Language: =i [F9 Unitz: & mm ¢ inches
Yolume Regd Mo, Outer Lobes
IIJ.1? |13
Shaft Diameter Rotar Tip Clearance
|5 ID.UUZ
Fotor Thickness Minimurn M aternial Thickness
|3.8 |2

b4 axirmumn Outer Rator Diameter  Awial Clearance

Known parameters:
ARequired volume
MANo. Outer Lobes
AThickness

fOuter Diameter

0Design Rotorsd featf
remaining design parameters

Aterations of Eccentricity and Radius

FE] [0.01 EFJ‘efign | Inner Root used to bring Approx
otors . .
Capacity into correct range (allowance
Eccentricity Radiuz lnher Root Fadius Outer Lobes \@ some Ieakage IOSS)
Jos [7.25 |15
Drawing Resolution  Outer Rotor Fillet B adi Oluker Hotpl
|5— IF 075 Root Fadius

Clear Design |

Approx.
Capacity

{0.1848 ICC.-"HBV 'l

Max Chamber Yolume 16.04 mm3
Min Chamber Yolume 0.43 mm3

Area Ratio 1253 %
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Pump Specifications

DOT4 Fluid Properties

RIS
— Inlet Port — Dutlet Port — Porting Type Port Filet Badi
Start Angle Inner Fadius IEI.S? Start Angle [nner Badivs IEI.E? [T Double Sided Irnlet Part
. ' [T Double Sided Outlet Part I
Start Angle Outer Fadiusg Ig_?g Start Angle Outer RBadiuz Ig_?g & hadow Ports
End Angle Inner R adiuz |1 £5.95 End Angle nner Radiuz |-| £5.95
_ . [ Metering Groove Clear Values
End Angle Outer B adiuz |1 E5.0E End Angle Outer R adius |-| ER.05 Length ] I
Inner Radius I?_EE Inner Radius 725 Ywdidth [mm] I
Duter Radius IE-?E Outer B adius 275 Depth [mm)] I Design parts
Porting designed wusing GdS 0Design Portsdé feat

No shadow porting or double sided porting selected

Delivery port

Suction port

AXIAL COMPENSATION

t he

Three sets of balance plates

not checked.

of

O0bal

Content of part of the technical paper was to show
effect
The balance plates allow high pressure fluid behind
the rotor housing to close the axial clearance gap at
high pressures (reduce leakages) i but it still allows a
rotor to housing contact, so is not the same as
shadow or double sided porting! Hence the boxes are

ance pl at

(SIS

Ioix]

Fluid Properties
~ Fluid Denzity [Kg/m™3)

I'I 040
|2
IEI.EIEI1

Kinematiz Yizcozity [25E]
W apour Prezzure [mmHag)

| Bulk Modulus [GF3]

erotor M atenal Properties

Inner Duter
oungs Mod [GFPa) |21 0 |21 0
Foizzohs R atio ||:|_29 ||:|_29
Coefficient of Friction ||:|_-|
M
Speed Fange [RPM |-| BO0 o |3|:||:||:|
Frezsure Range [ba to .
) "6 Ume BI c

Calculate
Perfarmance

Values used are assumed the
same as for other pump designs
T no indication given in the
technical paper for other values
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Results
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0.2 | ==Ax-Rad Comp.S0; 1

= Ax. - Rad. Comp. S0; 12 U.4 = 0.57 @oU bar
— Ax. - Rad. Comp. S0; 13
—i=Ax. - Rad, Gomp. 82; I3
x. - Rad. Comp. 5
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delivery pressure [ bar ] / T T T T T T
0 1000000 2000000 3000000 4000000 5000000 6000000 7000000

Pump Delivery Pressure (Pa)

(o]
[¢¢]

[e]
[¢]

AGDS assumes the outer rotor remains concentric to the housing

X bore at all times

Aherefore the results of O6Radi
meaningless in GDS and the results should be compared to
the highest level of radial compensation tested in the
technical paper (assumption is this is closest to the
concentric condition)

90%




