FLUIDPOWER

JANUARY 2021 J o U R NAI s e BOrELcom

ROBOTICS =

) N s by Ry AND =
\‘%‘ - " e AUTOMATION =

I BlomcSoftAr

No More Fluid _ The Right

! P i i
WEEPAGE' & fesic i

PNEUMATICS

in Robotic Tooling
Applications

R Fluid Power*

Society



Vel

Zero-Leak Systems Wipe Fluid

PH

Avariety of factors, such as a destre for higher
eliclency, are driving manufaciurers and
hydraulic equipment operators toward robaotic
equipment. Agriculiural robots, Incloding tillers,
harvesters, weed sprayers, and pruners, have
led the way. But robots for assembly hnes and
warchouses are quickly gaining traction.

Assembly and transport robois used In
manuiaciuring and warchousing operallons
usually combine hydraulic systems with eleciric
or pneumatic ones. The reason for this s the
welght of the loads.

Although electric systems ellminate the
need for hydraulie (hold and generate morne
accurate motlon, they can't compete with
hydraullc systems when the task Involves
maoving heavy loads repeatedly for long per-
ods, which Is ofien the case in automotive and
other heavy-equipment manufacturing.

Manufacturers, therefore, tum to hybrd
robots In which hydraulics do the heavy 1f-
Ing and an electric or pneumatic sysiem does
the clamping and holding. Belng more casily
retooled and reposiiioned, the electrics and
pneumatics also Increase system Hexdbilitg.

Hybrid hydraulic and ebectrical destgns reguine
spircial care when spectiying hydraulic sealing
sysiems because weepage of even a light coating
of hydrau e flusd can negaiively affect an electrical
system’s performance, while Indoor environmen-
tal factors, such as humidity and dusi, can be
detrimenial o the operation of hyd mullc sysiems.

But as this article shows, the destgn of sys-
tems In hyhrid robots can reduce sersslization
of hydraulic fluld and mitigate the effects of
humidity, oxone, and dust In the environment.
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By Havrfan Hart, Technical Manager, Trellabong Sealing Solutions, ULS

In tracitional hydraulic systems, Including
many current agriculiural applications, a small
amount of fluld escape from hydrmulic cylindes
Is acceptable. This 1s referred o as *weepage”
to distinguish it from a floid drip that indicates
aleak. In hybrid robodts, however, weepage can
be problematic.

The solutton to this lksue 15 an exiremely
robust zero-leakage sealing system. These
systems prevent hydraulic weepage from
becoming acrosolized and coating the electric
compaonenis of the robot or escaping Into an
environmentally sensiiive ares

‘ ‘ The design of
systems in hybrid
robots can reduce
aerosolization of
hydraulic fluid and
mitigate the effects
of humidity, ozone,

and dust in the
environment. ) )

Fero-leakage sealing systems ecmploy a highby
sophisticated form of luhrication management
that ensures the rod remains progerly lubrcated
but reduces oreliminates weepage. The sysiems
typlcally consist of two or three elastomer sHp-
per seals that keep the shaft dry on the outside,
while properly lubricating the shaft (o ensurne
performance and durahility.

Fero-leakage seallng systems frequently
contaln a single- or double-acting wiper. A
single-acting wiper wipes off the rod as 1t re-en-
tors the system to provent contaminants from
entering the back-pumping area of the system.
A double-acting wiper, In addition (o wiping
the rod, contains a U-cup seal to trap the small
amount of flukd that may escape from the seal
in fromt of it, keeping it in the system.

Good werm-leakage systems also employ bear-
Ings to Improve alignment, relieving the seals of
this funciion. The bearings enable the seals o
functon more efficlently and are often used In
systems In which load or side load are a factor.
For example, a sealing configuration located
at the end of a rod cylinder might consist of a
lJ-cup seal, bearing, polytetrafluorosthylens
(PTFE) seal, another bearing, and a final seal.
The bearings ensure proper allgnment, enabling
the seals to remain centered and provide max-
Imum sealing effect.

For hybrid mbots designed to operate Indoors,
humdity 1= problematic when levels ane high
enough o cause motsiure o collect and enter the
sysiem. Water can quickly comtaminate hydmulic
fluid, potentially cansing system fathire.

The solutlon to this s two-Told. First, a
high-quality, durable wiper will keep oul as
muich moksture as possible. Second, iF possible,
achange to the system orlentation will reduce
the chance thal water pools on the rod. To ensure
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hydraulic-fluld drainage in a vertical hydraulic
sysiem, rather than the rod extiing the system
al the top, the rod should be orlented (o exit at
the baoliom.

Ifreorienting the rod ks not an option, consider
speciying a speclalized wiper designed to push
waler sway from the rod. In this case, the mods-
ture that collects and drips down the shalfli hits
the wiper and deflects away from the system.

Environments Hke warehouses are extremely
dusty, and dust can potentially contaminale a
hydraulic system to the point of performance
reduction or fatlure. Robots picking Inven-
tory from shelves, placing boxes on pallets, or
transporiing pallets are especially suscepitible
1o dust-related 1ssues.

A double-wiper sealing system conlalning
standard pressure seals with a wiper, then an
i liary cap with a second wipser, can mitigate
such 1ssues. Designed io bea robust inital barrer
o Ingress of dust, the second wiper does nol con-
taina lip to redain fluid. Any small amount of fine
dusl particles getting pasi this wiper and enlering
thiz system are then cleared by the nner wiper.

Mitigating the effects of oxone 15 a matier
of careful seal-material selection. Even In
small amounis, oeone can cause mubber seals
lo crack. If a hybrid robot 15 exposed 1o ozone
(e.g., from a nearby welding operation), choose
an ozone-reststant material such as ethylene
propylene diene methylene or fluomcarbon
1o prevent oxone damage.

Sk slip may occur In hydraulic systems
running &t low speeds. Therebore, hybrd robods
destgned io perform short, preclse movemenis
at slow speed may encounter this phenomenaon.
Using PTFE seals rather than rubber can alleviate
this tssue because of thetr low- friction attributes.

Some hybrid robots require an altermatie
1o traditional hydraullc Quid. For example, a
rohot performing a mining task near a river or
other waler source requires a blodegradable
[utd to ellminate the possibility of hydraolic
futd entering the water In the event of a cala-
sirophic fatlure. These environmentally friendly
futds need chemically compatible sealing to
prevent premature wear or even faflure. Sealing
suppliers can help recommend the appropriate
seal materal for such applications.

Although electrical systems can be exiremely
advanced and play an Imporiant role in robotic
equipment, hydraulic systems are still the best
solutton for consistently moving heavy loads.
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Fero-leakape seallng systems are key o
preventing small amounts of hyd raulic fluid
emisslon durlng a robol's operatlon. This
Muid can become acrosollzed and cause
damage or other issues of accuracy, quality,
of performance by coating nearby electronic
components. Speclalty sealing configurations
can ensure waler and dust do not contaminate
the hydraulic system.

Designers should consult
with their aaal suppliers about
material and seal salection to
achieve thea ideal combination
of seals, wipers, and baarings
to maximize the performance
of a hybrid robot.
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