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Edge welded metal bellows
Overview

* Hydro-pneumatic accumulators — different designs and applications
» Metal bellows accumulators

» Design and production of edge welded metal bellows

* Anindicator showing the integrity of the metal bellows

» Edge welded metal bellows accumulators in extreme environments
» Testing of edge welded metal bellows accumulators

* Industrial applications
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Edge welded metal bellows
Types and Applications of Accumulators

separation

pulsation damping shock absorbtion volume compensation
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Edge welded metal bellows
Principle designs

Corrugated metal bellows Edge welded metal bellows
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Edge welded metal bellows
Principle designs
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Welded seam

Single, round blanks welded in circumference
direction inside and outside

Metal bellows in block position
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Edge welded metal bellows
Spring rate
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Edge welded metal bellows
Accumulator for a suction line
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Edge welded metal bellows
Indicator

Not contaminated Contaminated with HyJet™ Indicator with “Nil Red”

Housing for Indicator
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Edge welded metal bellows
Environmental tests - vibration

Sinus MP 1 Z L

Run 28z; (Z) Sinusoidal (Robust Vibration) 10-3000Hz max. 30,1g loct/min (1,5h) m
Hydac; SM16-1 ME

Kan.Nr: 7
= Kan.Typ: M Filter
2 Sweeptyp: logarithm.
Sweeps Ist: 11
Sweeps Soll: 11
000 Sweepricht.:  pos.
Sweepq. : 1,00 Okt/min
L Regelstrat.: Average
1 Einh.: g
100 | Peak (Ist): 619,6 g
Peak (Soll): 30,1 g
Betriebsart: Closed loop
Testzelt
Verstrichen: 001:30:31
Verbleibend: 000:00:00
Datum: 05.08.15
Zeit: 1 32
Produktversion 5.0
0,01
10 100 1000 3000
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C:\VcpNT\Daten\m+p\Hydac\8 2015\(2) (1,5h) Sinusoidal (Robust Vibration) mit Strom Notch 00l.rsn

© HYDAC International GmbH behilt sich alle Schutzrechte vor. Alle Rechte zur Nutzung und Weitergabe liegen ausschlieBlich bei HYDAC International GmbH / © All rights reserved HYDAC International GmbH. No unauthorized copy or distribution allowed



Speichertechnik / Accumulators

Edge welded metal bellows
Environmental tests - vibration
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;;L,.Temperature increase by dissipation of the fluid in the gap
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Gefltert 1 [bar]

i Test Step-Nr. 17

z-axis

Operational sine vibration (Rescnance dwell 866 Hz)
4800 Start: p=6,0 bar; T=254°C

End: p=13.5 bar; T=197,6°C

first diagram
3200 test interuption between 668 and 934 s
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Fluid filled gap
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Edge welded metal bellows
Environmental tests - vibration

8,00

P.Gas side
I

Nominal diameter - charging

P upper

P genter
e p lower
% o N 7 b Fluid side ;

- Gas side —

3,20 l‘__r ..
Upper position

Center position
Lower position
_ Fluid side ——

Zsit [ms]

© HYDAC International GmbH behilt sich alle Schutzrechte vor. Alle Rechte zur Nutzung und Weitergabe liegen ausschlieBlich bei HYDAC International GmbH / © All rights reserved HYDAC International GmbH. No unauthorized copy or distribution allowed



INTERNATIONAL

’iﬁ? Speichertechnik / Accumulators

Edge welded metal bellows
Environmental tests - vibration
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Edge welded metal bellows
Environmental tests — fire test setup
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Edge welded metal bellows
Environmental tests — f/re tests
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" Edge welded metal bellows
Environmental tests — fire tests

Flame from the side

Glass after fire test
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| Edge welded metal bellows
Hydraulic tests — test setup

,é recorder

Test chamber TN

0-60 bar

Test sample v

Test setup for pressure
close to 0 bar absolute
pressure

A 1
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Edge welded metal bellows
Endurance test

H f\ maximum pressure
mrxn metal bellows
on block position
24 A B
( \ precharge pressure
0,00 |
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| Edge welded metal bellows
Industrial applications

© HYDAC International GmbH behilt sich alle Schutzrechte vor. Alle Rechte zur Nutzung und Weitergabe liegen ausschlieBlich bei HYDAC International GmbH / © All rights reserved HYDAC International GmbH. No unauthorized copy or distribution allowed



INTERNATIONAL

Speichertechnik / Accumulators

Edge welded metal bellows
Industrial applications
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Edge welded metal bellows
Industrial applications
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Edge welded metal bellows
Industrial application
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attention!

Peter Kloft

HYDAC Technology GmbH

Head of Research & Development
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