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1 INTRODUCTION
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1.2 Purpose
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1.3 Delimitations
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Parameters

— Membrane —

MNo. membrane chambers

— Membrane area — Airspeed atinlet — Size dimensicns
& configuration

Membrane-crankshaft
integration

——  Deplacement volume Inlet area & geometry ] Efficiency

Vibrations during
working RPMs Membrane geometry

Motor characteristic

Bearing selection and

placement \——— Check valve placement

— Service life

— Medular test bed
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1.4 Risk Analysis
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1.5 Method
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2 FRAME OF REFERENCE
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2.1 Vacuum Pumps
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Vacuum
| pumps ]
Gas transfer Entrapment
’7 pumps —‘ ’7 pumps _‘
Displacement Kinetic transfer Cryogenic Getter and
pumps pumps pumps sputter ion
pumps
| | Rotary vane | | Diffusion Cryo- Titanium
pump pump pump sublimation
pump
| |Rotary piston Turbo- Meissner Sputter ion
pump molecular trap pump
pump
Roots Turbo-
| pump molecular
drag pump
| | Membrane
pump
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Casing lid
Valve
Lid
Diaphragm disc
Diaphragm
Diaphragm support disc
Connecting rod
Eccentric disc
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2.2 Cylinder Configurations
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2.3 Shafts
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2.4 Membrane Forces
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2.5 Competitor Analysis
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piCOBOT® e

= ¢ la=y

Max vacuum Flow ( I/min) 12 12 12 48 46 . 45*
Max Vacuum (—kPa) 75 20 20 60 80 . 7
Current (A) 0,6 ? 0,6(max15) 2.5 (max4,5) 27 . 1,4 {max 2,0)
Voltage 24v-DC 24V-DC 24V-DC 24V-DC 24V-DC . 24V-DC
Dimension (mm) $151,5 H=88,6  83x62x102 101x100x100  264x184x92  190x236x102 I 120x120x110
Weight g 775 710 814 2550 3220 . 1200°
Supplier Schmalz Robotiq OnRobot OnRobot Schmalz I Piab
Sound level (dBA) 64 67 (max 71) 67 B smaxo)
Service life (h) 30000 25000 w000 [}
Price/pcs (USD) 3400 2400 3300 5300 3550 .
9 piab *Measured in test rigg

3 Weight with Adaptor plate (approx.)
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2.6 Previous lterations
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3 CONCEPT
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3.1 First Stage
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Create vacuum - = Not compliant with
requierments
[
o = Mot compliant with
102 embrane pump 10.2 delimitations

Prevent
backflow

Move
membrane

Increase
performance

Check valve Cam-follower

10.4

Connecting rod
|

Maximize no.
Reduce wear
chambers per
volume

More chambers

Membrane
connection

Rolling element (P
Fixed connection bearing B Radial chamber Chambers on both
configuration sides of moter
111 Self lubricating
materials B I
Boxer chamber Inline chamber
coenfiguration configuration
Bushing —
Boxergo
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- - =
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Option 1
Linear

)
Electrical motor a

Translate rotational motion to linear NOT RELEVANT

Option3 Option4. Option 5 Option6

Crankshaft & con. rod Cam.

U -

follower Radial crank Waissi

Rolling element bearing Self lubricating materials

Reduce wear NOT RELEVANT

inea tion
Maimize o, chambers e vlure I]%I[I

No. of chambers 2 3 4 5 6
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Tillverkare Faulhaber Iris dynamics Xeryon LinMot Kendrion
Frequency _ _ _

[Hz] 50

S owerEHpPlY ~ 12-60 12-48 48-72

(VI

Power

= 325-2250 = 177.6-1072

W]

Force 1.03-92 246-1061 1-10 29-255 No applicable
[N] product
}g/]e'ght 15-248 3.8-8 [Kg] 6-715 335-1290

SR (enalt 15-220 129-282 5-300 0-780

[mm]

Footprint 175x70.8- 22.7x14.8- 105x23-

[mm] 33x8-85.520 | 404570, 43x30 150x38
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Option 1 Option 2 QOption 3 Option 4 Option 5 QOption 6

Linear @ Rotational @

o

Electrical motor a @ @
] 3

@ Scotch & Yoke Crankshaft & con. rod Camffollowe-@ Radial crank @ Waissi
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Self lubricating materials|

U
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3.3 Third Stage
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