Vacmobile INFUSION 28/2 (230 V)
Instruction manual

Vacuum pump
PVR EM 28/B

Pumping capacity
28 m’/h

Maximum vacuum
Approximately 99% vacuum
10 mbar, -100.3 kPa, 29.5" Hg, -14.5 psi, 7.5 Torr

Resin catchpot
2 litres (4.2 US pints)

Vacuum ports

Two primary ports in optional sizes to suit:
Polyethylene and other rigid wall tubing
(using O-rings and gland nuts supplied)
Flexible wall tubing
(using aluminium adapting tubes supplied)
Female threaded fittings (either 3/8” BSP,
¥%" BSPINPT, or %" BSP/NPT)

One test gauge or ancillary port:
8 mm (5/16”) O-ring sealed Pushfit socket

Power supply

230 V_+10%, 50/60 Hz, single phase
Nominal motor power 1.1 kW at 50 Hz
Nominal motor current 6.8 A at 50 Hz

Designed & manufactured for

Vacmobiles.com Limited

8 Titan Place, Silverdale 0932, Auckland, New Zedla
PO Box 78, Silverdale 0944, Auckland, New Zealand
Tel + 6494266110

Freecall 0800 822 726 (New Zealand only)

Fax + 64 9 426 1902

Email info@vacmobiles.com

www.vacmobiles.com

Design and Trademark protection
Aspects of the Infusion 28/2 are the subject of gat applications and we reserve copyright to allaifr
designs. Vacmobile™ and Vacmobiles.com™ are Tradarks.

Changes to specifications
All Vacmobile products are subject to ongoing despinent and we reserve the right to change product
specifications as appropriate. Pump models and ettproduct details may differ from those illustrdten

these instructions.
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Uses

Vacmobiles provide a convenient source of vacuum domposites manufacturing
processes such as resin infusion and vacuum baggingvhen fitted with the optional
vacuum clamping accessory, they are a useful soufevacuum for vacuum clamping
(e.g., to hold components that need to be machineud)for vacuum lifting (e.g., to lift heavy
parts from moulds).

Safety warnings!

Vacmobiles utilize mains power and contain high spg moving parts when switched on.
Disconnect the power supply befersesvivifegnthe/pamapoorntismmatarif the power
cord is damaged it must be immediately replaced layqualified electrician.

A high level of vacuum is generateddoses from the machine should not be applied to
any part of the boaly, especially sensititiesires sadhzastie ajyes oraars!

When used for clamping or lifting, large forces che generated. Care should be taken
to avoid trapping any part of the body between clanmg surfaces!

If used for vacuum lifting, it must be noted thaacvhobiles do not have any significant
vacuum reservoir capacity. Vacuum may be lost ire tevent of power or mechanical
failure. Vacmobiles must not be used for any lifting opematiwhere loss of vacuum
could be dangerous!

This machine is intended for use in dry environmenDo not use in wet conditions and
do not clean by washing with a liquid spray.

The electrical components of this machine are ngpksion proof. Do not use in a
potentially explosive atmosphere.

Limitations & cautions

The vacuum pump must eobéalivived o ingestsiosis oo bthel digalsls!

The machine is provided with a catchpot to colleat limited amount of resin -
approximately 2 litres (4 US pints) with the maehsitting on a level surface. To provide a
safety reserve, the anticipated resin quantity te bollected in the catchpot should not
exceed 50% of the catchpot capacity. If there ipa@ssibility that the resin overflow will
exceed 1 litre (2 US pints), additional catchpgqiagaty should be placed upstream of the
Vacmobile.

The systeammusttnmattiee aperateoliwittfout! & ressm el catciypotimtifeeressmit ez
To avoid resin short-circuiting to the pump’s vaouyport, the system must not be used
without a catchpot placed inside the resin trap.

The cardboard catchpot should besesdetdroe sasoompatibitity!

The foil-lined cardboard catchpot has been testedtvvarious resin systems. It appears
suitable for the collection of most thermosettimuision resins, but we cannot guarantee
compatibility with all resins.A resin seilitiggteéssiwitithaafdill/catehbpooiobithiecpaetiCular
resin system to be used should be conducted outsitfee mactiiime prior o wsimy the
Vacmobile. If the catchpot fails to hold the resafely the machine should not be
used with that particular resin system ithobo sieekiry satwiee ffrom yyour Veenudbiée
distributor.

The vacuum pump must be filled with oil before stap!

To achieve the high vacuum level required for resifusion, the vacuum pump is of the oil
sealed type and it will be damaged if run withoutd appropriate amount and grade of oil.
Refer to Appendix “Oil grades and oil volume foesfic vacuum pump models”.
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Limitations & cautions, continued

The mautfineenmust omly betranssooteatanadperateeliwitlhitss basecpaared IHoyizamtal!
To avoid overflowing the resin trap prematurely amal ensure correct lubrication of the
vacuum pump, the base of the machine must be appimately level (within_ +5° of
horizontal).

The Vacmobile must not be used as a vacuum cleaner!

The vacuum pump used in the Vacmobile is a precisiengineered machine with fine

internal clearances. Dust entry will damage therpp. The machine should only be used
for resin infusion, pre-preg, vacuum bagging andeeln vacuum holding or lifting

applications. For dusty applications, the optiorédmping port accessory should be fitted,
as this incorporates a dust filter.

Do not lift machineébp s wark, arr atempti ttoraighten any internal joints!

To ensure maximum vacuum performance, most pipingrits in the Vacmobile system
(excluding the vacuum line connection ports on ttop of the resin trap) are permanently
bonded during manufacture. Do not apply excessistain to the pipe joints by using any
part of the vacuum system as a lifting point/ft from the base paneasmithidaraie/emly!y’

In the event of a suspected vacuum leak in the mamx) contact your Vacmobile distributor
for advice. Do not attempt to tighten any jointstire piping system, as the permanently
sealed joints will be damaged by re-tightening.

Ambient temperature limits. S6ea 5o Apppadi¥xOil grades and oil volume”
MINIMUM allowable operating temperature %0 (50F)
MAXIMUM allowable operating temperature 40 (108F

Main components

Please refer to Figures 1a and 1b on iastpage at the rear of this manual. For ease
of reference ppint thisppgecoffftooredde tasagororesshthéhreraainde bt thismanaal.

Preparation & starup

Unpacking
Unpack the machine and place it on a level surfadepossible. If the surface is sloping,

make sure the castor brakes are locked. Remove trensport impact protection from the
handle upright. Unhook the end of the resin trapde with the gold colored metal tail-
piece and remove the protective bubble bag. Switige hose clear of the manifold, to
allow the handle and manifold assembly to be lifted its normal working position.

Positioning the handle and manifold at normal wanky height

For shipping, the upper handle and manifold assemlik attached to the mounting point
“B” on Figure 1a. Unscrew the knob securing thadia and lift the handle just sufficiently
to relocate its lower end over the handle joininglime “A” on Figure 1aDo not stretch the
hose firorm tihe pump to tihe mamiiold, L il ithia & daeolel assernbly sis e enoglg ha ditio oser
the spline. Refit the knob and hand tighten only. If the éds accidentally pulled off one
its fittings, just push it back on.

Check that the aluminium gland nut under the marddq“N” on Figure 1b.) is slightly loose.
Insert the gold colored metal tail-piece on the epfithe trap hose into the nut until a “click”
is heard. Tighten the nut gently by hando not tighten the gland nut excessively.



Preparation & starup, continued

Vacuum gauge mounting and venting

The vacuum gauge is mounted on an O-ring sealed ste The gauge may be rotated to
any desired viewing position at any time. The ggioe filled gauge needs to be vented to
atmosphere when in use. When the machine is beitignsported the vent should be
closed to avoid loss of fluid. The vent is locatgdhe top of the gauge case. Depending
on the gauge fitted, the vent may be a small lewehnich can be flipped from the “Open” to
“Close” positions marked on either side of the lever a small knob which can be lifted to

open the vent or pushed down to close it. Appraig venting instructions will be found on
a label fixed to the gauge.

Gauge fen instructions

Figure 1



Preparation & starup, continued

Oll filling and oil grades

For most markets, the machine will have been shippeithout oil in the vacuum pump. If
this is the case, three bottles of oil will be faumside the spare catch pots packed
underneath the machine.Do not switchthlermaghinieesnuntiimebottle ofail/Hesstezn
added to the vacuum pump.(The two further bottles of oil are supplied foe first two oil
changes.) The amount of oil required to fill thengp and the optimum oil grade will be
shown on labels attached to the pump and on the dibttles supplied with the machine.
For subsequent oil changes use only oils recommedd®r vacuum pump duty with the
SAE or ISO rating shown on the machine’s oil lalf@ind also see the Appendix to these
instructions “Qil grades and oil volume for speciiacuum pump models”). Suitable oil will
usually be available from your Vacmobile dealer amy vacuum pump service company. |If
you would like to confirm the suitability of a Itlgaavailable oil grade please contact us.

In some climates it may be necessary to use oil arade thinner than normal during the
colder months of the year to avoid pump startingopptems. Again, refer to the label on the
machine for recommendations, or to the Appendix I'Qrades and oil volume for specific
vacuum pump models”.

Resin trap vacuum connections

Three ports are provided on the lid of the resiapr The single small port with the plastic
plug may be used as a test port for a vacuum gauge as an ancillary port for 8 mm
(5/16") OD vacuum tubing. To remove the plastigppush down on the orange ring at
the base of plug, while simultaneously pulling upws on the plug.

For resin infusion or vacuum bagging work, the vaoo tubing from the system should be

connected to one or both of the two larger ports time lid of the resin trap (“C” on Figure
1b). The vacuum ports are designed to seal todrigibe (e.g., extruded aluminium tubing)

or semi-rigid tubing such as the translucent poligglene tubing widely used in the

composites industry. For instructions on using gtendard connections with rigid or semi-

rigid tubing refer to the Appendix “Vacmobile vacuawgland fittings”.

For other types of vacuum connections, the glandt mnd the internal O-ring may be
removed. Removing these parts will expose a 3/83B, a ¥2" BSPP or a ¥’ BSPP female
thread depending on the size of gland fitted to tlmeachine. These female sockets will
accept an appropriately sized male threaded fittindNote that the ¥2” and %4 threads will
accept NPT male threads, but the 3/8” will not.

If using the standard vacuum ports withgithior sem#rigid tubing, please note that

the plugs fitted in the ports when the machine isipplied should not be thrown

away! Retain them for future use to enable periodihecking of the vacuum integrity
of the machine.



Preparation & starup, continued

Vacuum tubing support
Three slotted sheet metal arms are situated on eitlside and above the plastic handle

bar. In conjunction with the releasable nylon tipsovided with the machine, the vacuum
tubing may be held vertically upwards, horizontaltyr vertically downwards. Refer to
illustrations below.

Figure 2

Power supply and power cord connection

Make sure the local power supply is suitable foretimachine — refer to data label on the
machine. To reduce the likelihood of accidentalwmr disconnection, support the power
cord joint in the retainer provided on the sidetbhé pump cover, as illustrated below.

Always use the shortest practical heavy duty povweord for delivering power to the
machine. This will minimizehtha/ohtatre &lrompninbgppaigercoardaandreddoeetitbe
likelihood of starting problems and motor overloads

Figure 3



Preparation & starup, continued

Start-up

When starting the vacuum pump under cold conditiore in a low voltage power supply
area, starting will be assisted by allowing the pynto suck a free flow of air until the pump
is up to speed. Adoaddstatitiggaacotddppmppwithhtiks \sistenataracom opmithiithee
pump valve“F closed, as this will result in a high load on theotor.

With reference to Figure 1b on the fold-out padpe, starting procedure is as follows:

1. Open valves “I” and “G” (and “D” if you wish).

2. Depress the knob of the vacuum regulator “H”, whslenultaneously switching on the
power with switch “M”. As soon as the pump is upgpeed, release the knob on the
vacuum regulator “H”.

3. Close valve “I” and allow the pump to warm up iriglcondition for at least 30 minutes
before applying vacuum to the lay-up. The warm ppriod will ensure that the pump
is in the best possible condition to deal with ampisture or solvents released from the
lay-up. Once up to operating speed, no harm wik lblone to the pump if left running
with all valves closed, as the pump will thrive fuil vacuum operation.

Vacuum laxed | cratinad | wiesm nesssim iinfassingy aor waecuiuira hgiopging

For maximum vacuum

For maximum possible vacuum, close valve “G”. Witlive “G” closed, the pump will
achieve the best level of vacuum possible for thg-Up. This will vary depending on the
amount of vacuum leakage into the lay-up (or wha&vis being evacuated) and into the
vacuum hoses between the lay-up and the VacmobileThe presence of moisture or
solvents will also limit the vacuum level achieved.

For regulated vacuum between maximum and approxinedy 30% (-30 kPa or 9” Hg)

If it is necessary to maintain a reduced level acuum somewhere between 30% and
maximum vacuum, open valve “G” on Figure 1b and wsljthe knob on the vacuum
regulator “H” as required. Screwing the knob claige (viewed from above) will increase
the vacuum setting. Screwing it anti-clockwisel weldduce the vacuum setting.

Complete vacuum release

To release vacuum from the part, first close themuisolation valve “I” on Figure 1b. For a
gradual release of vacuum, slowly open valve “G” Bigure 1b. This will allow air to enter
gradually via the restrictions in the vacuum regida “H”. To release vacuum below the
level set by the vacuum regulator, fully deprese tknob of the vacuum regulator until the
system is completely vented. (A zero reading shibw on the vacuum gauge when venting
is complete.)



Resin collection when infusing

The Vacmobile 20/2 uses a foil lined cardboard ogler as a resin catchpot. If the resin
system used is unusually aggressive or produces thermic temperatures above 15G
(300F), a resin setting test should be conducted befasing the system. The test should
be made with the catchpot filled with the most adeeated cure mix of the particular resin
system to be used, and in a location where a respill can be safely contained but not
in the trap itself!If the standard catchpot does not safely retdie tresin until it has cured
please seek the advice of your Vacmobile distributo

CAUTION-THE SAFE RESIN CANGWIL URIEUSIEINI TED TEDARPRONUANNIIRE 1 LITRE
(2 US PINTS) AND RESIN MUST NOT BE ALLOWED [EWOMEREATCHPOT! IF
RESIN OVERFLOWS AND ENTERS THE PUMP BOTH THE IRUBRMAL PIPE WORK

MAY BE DAMAGED BEYOND ECONOMIC REPAIR.

If there is any pasigiliiytyobraaresisinoveddowereetbaingpprmimatele/l lire
(2 US pints)a dalgerceagaaityyressm tragy sucth & aunr RRITID resim traphafidube be
Iinstalled tetwesm e peat! andl ttfee mesatiine

Removal ofvagauomtubimgéformthiestteqpommcoonpbéioonodftHecpd

Before removing tte vaouunm tibthingifoomt hecriaplid) :

a) allow the resin to gel (become firm)

b) slowly vent the trap bacto (atataspsrenier joresssger

Please refer to earlier section “Vacuum releasérior venting of the trap via valve “G” on
Figure 1b will slowly return the trap to atmospbepressure. This will prevent excessive
disturbance of any liquid resin in the catchpot amtinimize clean-up. Allowing the resin
to gel will allow cleaner removal of the tubing frothe gland fittings.

Shutdown

The lubricating qualities of the oil in the vacuymmp will be best preserved if the pump is
allowed to run on at maximum vacuum for at least 3finutes after the end of the job. To
do this, while also venting the trap:

1. Leave the pump running.

2. Close the pump isolation valve “I" on Figure 1b.

3. If not already vented, open the rest of the systamto atmosphere by opening valve
“G’ and depressing the knob of the vacuum regulatét” on Figure 1b.

4. Run pump for at least 30 minutes before switchinfj. o

5. After the pump has been switched off, open the punigplation valve “I” to release
vacuum from the pump itself and to prepare the syst for its next start.

6. Check the colour of the oil and its level in thghsiglass. If appreciably discoloured
from the yellow/gold colour of clean oil (changed teither milky white of dark
brown/black) change the oil. (See later section Ohanging.) If the oil level is not
visible, or is close to the bottom of the sight ggaslowly add more oil until the level is
in the top half of the oil sight glass. Do not dié If the oil level rises above the top of
the sight glass drain some out.

Shutting down one pump when multiple pumps are ruimg

It is important to avoid leaving a stopped pump eoged to the vacuum produced by other
pumps which continue to run. In this situationps# the trap valve “D” on the machine with
the stopped pump and vent the pump through valve."G

9



Service

Service aationn.[Dw mat! Etempl! i lbasem arr tigfitem anygpgeifoiam tte manfad/
or side port of the resin trap during machine sere!

The threaded pipe connections to the manifold blcahd to the side port on the resin trap
are permanently sealed with a rigid adhesive. Ugiriorce to loosen or tighten any of
these joints will break the vacuum seal and possitiireak the components. If a problem
is suspected in a permanently sealed joint, contactur distributor or the manufacturer for
advice before attempting to repair the joint.

Cleaning the resin trap connection ports

Although periodic treatment with a liquid mould ease, correct insertion of the vacuum
tubing and correct venting procedures will minimizesin build-up in the trap connections,
some resin may accumulate in the connection portscareduce the air flow into the trap.
Hardened resin is best removed by carefully drgliout the ports after the gland nuts and
O-rings have been removed. Drilling should be unthken from theunderside affttie /i,
using a drill bitodfapmrosiimeadedyy thiee ssomee ditimeden athehinside dicmetier off the
tubing Do not drill out the tubing stop!

Whendl&zming the nesim tragtaké e arenat tto damage the top lip of the trap. This is a
critical vacuum sealing surface.

Filter element service

Before servicing the filter element closbetprimprisznliaiion walve I"on Figure Ub

Closing this valve will avoid the possibility obdis falling into the pump. Then:

1. Unscrew both of the aluminum filter knobs from theanifold/filter housing “F” on the
fold-out drawing Figure 1b.

2. Grip one end of the aluminum rod extending from thieam filter element and
withdraw the filter element. Refer to Figure 8dwing.

3. Apply a compressed air nozzle to valve “I” sidetloé manifold block and blow right
through the filter housing with compressed air.

4. Clean around the sealing surfaces for the aluminfitter knobs.

5. Clean the foam element in warm soapy water and génblow it dry with compressed
air. If embrittled by resin solvent, heavily sdite damaged, replace the element.

6. Push and rotate the foam element back into positiand screw the filter knobs back
into place with firm hand pressure only. Do not use a wrenchf there is any
concern about leakage from the filter knobs, reptathe O-rings and lubricate the
threads and O-rings with silicone grease.

Close this valve during

/ filter cleaning

Figure 4
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Service contitiueed

Routine cleaning of external surfaces

The vacuum pump needs to run at a temperature hotoeigh to minimise water vapour
condensation in the pump, but not so hot that thi&, dearings and seals will be damaged.
Regular cleaning of external surfaces will helpn@intain the pump at an optimal running
temperature. Clean the pump and motor external sages with compressed air, paying
particular attention to the fan end of the motdBest results can usually be achieved with
the pump running, butaikecaaeenod todnseet thieketraningaradz lmiotde thmowvivigg
motor fan!

Oil changing
The pump oil should be changed as soon as it dismots (turns milky white or a dark

brown/black), or every 500 operating hours — whioker is the sooner.

Change the oil when the pump is hot. Take care wheemoving the oil drain plug,
as both it and the drained oil mapéhdta roumghy toteaissebbunss!

The oil drain plug is located near and below thel gight glass on the vacuum pump.
Removal of the drain plug may require either a hgxanner or an Allen wrench depending
on the pump type. The drain plug may be hard to lmeren. If Iaodamvtaapply
excessive force, as this may damage the pump feelo loosen the plug, position the
wrench approximately vertical and tap the wrench &lply anticlockwise with a soft
hammer. Do mott use & migeto apply more torque to the wredch.The oil can be

drained into a shallow tray or old plastic ice cm@acontainer. Dispose of the old oil in
accordance with good environmental practice and kdaegulations.

Figure 5

Exhaust oil mist separator service
The exhaust oil mist separator should be replacedeey 5' oil change or as soon as one of
the following occurs:
New oil discolours quickly after changing
Motor overload trips on starting or during the caerof a job - but first check power
supply voltage is correct and the power cord isgaod condition.
The exhaust back pressure exceeds 0.5 bar, as detared by the optional back
pressure gauge.
For instructions on these procedures, please rdfethe detailed service appendices
further on in this manual.




Gas ballast filter service

The gas ballast filter is a small filter located the top of the pump. Depending on the filter
type, this should be cleaned or replaced at leastae per year and more frequently in very
dusty conditions.

The sintered bronze filter on the PVR EM20/B pungy toe cleaned by removing it from
the pump and blowing through it from the inside witompressed air. On the Becker
U4.20 pump the ballast filter will either be a papélter element embedded in a clear
plastic case, or a sintered plastic filter. ThecBar filters are not cleanable and should be
replaced with new ones.

For more information, please refer to the detailservice appendices further on in this
manual.

Other vacuum pump service
For other owner-performed pump service items, referthe pump manufacturer’s service
instructions appended.

For more complex pump service, contact your Vacneldiealer or your nearest vacuum
pump service center.

Transporinggtheemasttines

Seal the vacuum gauge vent to avoid fluid loss fereto page 4. If the pump is filled with
oil, the machine should be transported with its babkorizontal. If it is necessary to
transport the machine laid on its side, the oil nilse drained first — but don't forget to refill
the pump before restarting the machineNote that transporting the machine on its side
may apply high shear loads to the rubber vibratiasolators under the pump. If likely
fo be much vibration during transport, find an apgpriate way to support th@mmpp.

If the height of the transport vehicle permits, @@&2 machine may be transported with the
handle in its normal working position. For maximustability during transport, lock the
castors pointing diagonally outwards. Also secutee machine to suitable load
attachment points in the vehicle via ties passitgaugh the two large holes provided in
the base panel. If the unitis to be transportedthe handle in the collapsed position,
proceed as follows:

1. With reference to the fold-out illustration, sligHbosen(but do not completely
removelthe aluminium gland nut under the manifold (“N” éilgure 1b). Grip the
silicone rubber hose immediately below the gland hand pull the hose downwards
until the gold colored metal tail-piece comes freéthe gland. Move the hose away
from the handle.

2. Unscrew the 3-lobed knob at the handle joint, andrefully lift the handle upwards to
just clear the handle joining spline “A” on figuta. Do not stretch the hose
connected to the pump.Lliffithédhdlbeasasemblyyysseaoagh/tale e splline.

3. Lower the handle onto the mounting point “B” onu¥igy 1a, while ensuring that the
pump hose loops out to the side of the machine (adtove the pump).

4. Refit the knob and tighten it securely by hand.

5. Tuck the hose from the trap down beside the handisee Figure la.

6. If the machine is being repacked in its original gkaging, it will be necessary to place
the handle on valve “I” in the upright (open) pimsitto clear the carton.



Vacuum notes

Gauge vacuum and absolute pressure

The vacuum gauge fitted to the machine is a genenalirpose indicator gauge. It
measures vacuum relative to external atmospheriepsure. The residual pressure inside
the lay-up may differ from the gauge reading becagisof changes in atmospheric
pressure arising from changing weather conditionsid altitude variations. Especially for
high quality resin infusion work, it is better teeuan absolute pressure gauge to measure
vacuum. An absolute pressure gauge measures relatito the absolute zero of pressure
and is unaffected by weather or altitude. Variopgessure scales may be used for the two
different methods, with the relationships betweerorse of the more common ones
tabulated below:

Gauge waouunm Condition Absolute
pressure
-mbar - psi -kPa_ | *“Hg | % vacuum Torr | mbar
0 0 0 0 0 Standard 760 1013
atmosphere
-253.3 -3.8 -25.3 7.5 25% 570 759.8
-506.5 -7.4 -50.7 15.0 50% 380 506.5
-759.8 -11.0 -77.0 22.4 75% 190 253.3
911.7 -13.2 -91.2 26.9 90% 76 101.3
-1013 -14.7 -101.3 29.9 100% Absolute zero 0 0
of pressure

For an on-line conversion chart visit www.vacmobileom

Vapour pressure
Water vapour is often the unseen cause of vacuumngu problems in the composites

industry. It originates from the water carried time atmosphere. This is absorbed into
fabrics and onto the surfaces of moulds and baggirfdms. Under certain conditions of
vacuum and ambient temperature (as shown in the ahan the following page), water will

be evaporated from these materials and transportéad the vacuum pump. Especially if the
pump is cold, the water vapour will condense infgdid water on the exhaust side of the
vacuum pump. The liquid water may circulate witimetpump oil and this can harm the

pump in a number of ways:

It will convert back into a relatively large voluroewater vapour on the inlet side of the
vacuum pump and its presence will reduce the effiget capacity of the pump

An emulsion of oil and water may block the veryefinil mist filter on the exhaust side of
the pump. The increased pressure may overload themp, causing the motor overload

to cut-out and stop the pump.

Liquid water in the pump will cause internal corrosiwhen the pump is stopped for any

length of time.

Water vapour problems may be reduced by storing ramaterials in a dehumidified
environment and by keeping the work area as dry asactical. While these are good
practices, they may not always be feasible and thgost practical solution is usually to
provide optimal vacuum pump running conditions anidhplement a rigorous oil change
regime — as described earlier.



Using the water boiling point curve fto assess thater vapour risk

Some water vapour will be present in almost evegcuum situation, but there will be a
large increase in volume when liquid water starte boil. Water will boil at reducing
temperatures as the vacuum level increases - see teaboiling point chart below. Any
combination of temperature and vacuum abowvhe boiling point curve will generate large
volumes of water vapour until all of the water hasiled away. If required to operate at
any condition above the curve the vacuum pump shdwe warmed up first and the oll
condition should be checked on completion of thebjo A slow down in vacuum pump
performance should also be expected until the vacuaupump has removed the water
vapour and discharged it from the pump exhaust.

Absolute Pressure mbar

70 60 50 40 30 20 10 0
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40 1 104
30
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g 5 g
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E (0]
o -
F oo 32
-10 14
'20 T T T T _4
92 93 94 95 96 97 98 99 100

Percentage vacuum

Vapour pressure of resin solvents, such as styrene

Another source of vapour may be the resin solvesugch as styrene in the ester type resins.
For information on the possible vapour problems astated with resin solvents, contact
your resin supplier. If infusing using a Vacmobisalvent vapour pressure problems can
be overcome by:

1. Selecting a resin specifically manufactured for tiesin infusion process.

2. Initially evacuating the dry lay-up at maximum vacu with the valve “G” closed.

3. As soon as resin is admitted to the lay-up, openlw@“G” on figure 1b and adjust the
vacuum regulation valve “H” to maintain a vacuunvés slightly poorer than the vapour
pressure of the resin solvent. Hold this reduceddl of vacuum until the resin has set.

Important note! 7he presence of water or styrene vapours can eagfpear like a

vacuum leak. When checking for leaks, always cootithe pressure-rise or leak-back test
at a vacuum poorer than (or absolute pressures heagithan) the boiling point pressure.
For example, when leak testing a vacuum bag at améient temperature of 3 (= 86F)
commence the pressure-rise or leak-back test atacuum poorer than 95% vacuum or

an absolute pressure higher than 50 mbar.
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Vacuum notes contiteseld

Vacuum leak testing

Especially with resin infusion, it is necessarydduce air leakage into the lay-up to a low
level. This is because an air leak into the laywjl create a line of air bubbles from the
origin of the leak all the way to the exit of tlagdup. Resin penetration in the region of this
line of bubbles will be reduced with a resultingdection in structural properties and poor
appearance. The existence of vacuum leaks can bleecked _prior to infusionwith a
pressure-rise or leak-back test. The pressure nsecedure is detailed below:

1.

If possible, use a digital absolute pressure
gauge to take the vacuum readings. This type
of gauge will respond to pressure changes
more quickly than the dial gauge fitted to the
machine. An 8 mm (5/16”) Pushfit port for
connecting a test gauge is provided on the lid
of the resin trap for this purpose. See
illustration at right.

Note that when releasing the gauge or other
fittings from the Pushfit socket, push down on
the orange retaining ring above the socket,
while simultaneously pulling upwards on the
gauge tubing.

Figure 6

Before leak testing the composite lay-up and thecuam tubing, the leak rate of the
20/2 machine itself should be checked. Even thoutite machine has been designed

to have a very low leak rate, it is possible foe ttemovable seals to be damaged, or
for items such as the filter knobs to be left loos&Vith seals in good condition, the
machine’s leak rate measured with its own gauge shid be less than 1% of full scale
per hour, i.e., less than 1 kPa (0.3” Hg) per holirtested with an absolute pressure
gauge on the lid of the trap and with the trap valv'D”, closed, the leak rate of the trap
alone will typically be less than 0.2 kPa (0.06”)Hmer hour. The higher leak rate
measured by the machine’s gauge is because the flge silicone rubber hose

between the trap and the vacuum gauge is slightlpnous. For most applications the
silicone hose’s leak rate is insignificant, but foitical leak rate testing use a high
accuracy gauge on the trap lid and close valve “D”.

Also note that for accurate leak testing of the rhaee itself, the resin trap must be
clean and free of moisture or solvent. This is &ese moisture and solvent will create
vapour that may act like a leak under high vacuurorglitions. To avoid the risk of
residual water or solvent vapour creating a “faléeak” we recommend commencing
the leak rate test at about 90% vacuum (- 90 kP&, Blg).



Vacuum leak testing, continued

3. If the standard O-ring sealed glands are beinged on the trap, the leak rate of the
machine can be tested by plugging the ports in theap with the blanking plugs
supplied with the machine. If an alternative vaguuubing connection system is being
used, devise a suitable method for completely blamd off the ports, such as looping a
section of hose from one port to another, or byneping off short lengths of hose and
mastic sealing the exposed ends. When comfortaliteat the trap ports have been
thoroughly sealed, switch on the vacuum pump and asuate the Vacmobile to a
vacuum of approximately 90% (= -90 kPa or 27" H@n reaching this vacuum level,
close valve “I” (or valve “D”, if leak testing tfa only). Observe the vacuum gauge
and note the change in vacuum over a period of seskehours, e.g. overnight. This
long test period on the Vacmobile is required todtee the errors caused by water or
solvent vapour.

4. When satisfied that the Vacmobile has a negligitow vacuum leak rate, a similar test
can be applied to the whole lay-up, with the vacuulime(s) between the bag and the
machine connected in the normal way. The proceddoe measuring the vacuum leak
rate for the whole lay-up is the same as for the dviaobile itself. After evacuating the
lay-up to maximum vacuum for as long as practicableither close valve “I” and
observe the change in vacuum on the machine’s gaugeclose valve “D” and observe
the pressure rise on an absolute pressure gaugddfit to the trap lid. Compare the
measured rate with the standard allowed for the gamlar job.

Finding and repairing vacuum leaks - especiallyrésin infusion applications

This can be a complex process, involving issuesisas mould quality, bag quality, bag
connections, bag sealing techniques and vacuum tobi quality. If you are new to
infusion, the best way to learn about reducing vacu leaks to acceptable levels is to work
with a reputable composite materials supplier or esgialist advisor. In our experience it is
also advisable to use good quality consumables suak bagging film, vacuum tubing and
connections. While the consumable cost may be teghthan that of lower cost
consumables such as agricultural film and irrigatidubing, the time saving from reduced
leak problems is likely to outweigh the materialst®aving.
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Safetyweaaninggsaanedi nsstuctivrnmasouad lupoiddaess
Vacmobile machines are subject to on-going developmt. For access to our latest

information, including safety warnings and instricmt manual updates, please visit our
website www.vacmobiles.com.

Support for panNMdamobilée

If outside New Zealand, visiwwwacacobileisesororior current distributor contadgtails.
For New Zealand and international users wantingdontact us directly, our contact details

are:
Vacmaobiles.comllimiiest

Physical address 8 Titan Place, Silverdale 098&;kland, New Zealand
Postal address PO Box 78, Silverdale, AucklanddQ®ew Zealand

Telephone +64 9 426 4095
Freecall (N2) 0800 822 726
Facsimile + 64 9 426 1902
Email info@vacmobiles.com
Website vwwwvasonobilésscam



Other products for composites applications

We also design and manufacture:

- Heavy duty and easy to clean resin traps and resiegassing pots, complete with a
large glass view port for checking the resin level.
Easy to seal and clean vacuum connection fittingspecially for extruded polyethylene

tubing
Bag fittings, again using our O-ring method of in connection.

Some of our other products are illustrated below.

In our local market (New Zealand), we also distidwacuum related consumables such
as translucent polyethylene tubing, spiral slitrisducent tubing for in-bag resin feed and
vacuum collection lines, along with absolute pressugauges and ultrasonic leak

detectors.

All product design & literature © Vacmobiles.com litigal 2009

C:\VABS\Art, Logos, labels & leaflets\InstructiM@260109A IN 20-2 General Text 2009 model.doc

1¢



Figure a - Packed down for transpo

Figure b - Ready for us

A) Handle joining spline
B) Handle in transport position

C Resin trap connetions
D) Trap on/off valve
E)Vacuum gauge
F)Manifold/filter
G)Regulator on/off valve
H) Vacuum regulator

[) Pump isolation valve
J) QOil fill port
K)Vacuum pump

L) Resin trap

M) On/off switch
N)Camlock connection
0)Oil drain port
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