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50 ways to cut yourinjection molding cycle time.

(4a32 E59EEARY 50 #755%) By JosephOgando

Time ismoney. Opportunities to save some of both are often overlooked. Try
outthesetips from experts who spend their time trimming the fat off

moldingcycles.
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Whatmolder doesn't want to reduce cycletimes? No, not the kind of shortcuts
thatsacrifice part quality. We're talkingabout cycle-time improvements that

feedyour bottom line, not your grinder.'Just about anyone can cut their cycletimes



. The real trick is doing sowithout ruining the part,’ says DonnSeres, president of

Injection MoldingIndustries, a vendor of mold-cooling systemsin Lake Orion, Mich.
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Withthat challenge in mind, take a look atthe following collection of
time-andcost-saving tips. It was put together withthe help of
technical-serviceprofessionals and auxiliary-equipment vendors whospend much
of their timecoming up with the kind of cycle-time strategies thatcan help your

processfly.
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Theirrecommendations are organized by topicareas: the mold, the press,
thematerial, and the auxiliaries, among others.When looking for savings, keep
inmind this rule of thumb: injection moldingcycle times are 5% injection,

80%cooling, and 15% ejection.
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Much ofwhat the experts offer is commonsense, pure and simple. But there's
probably anugget or two of gold here foreven the most experienced molders.

Anyone canoccasionally overlook some of thebasics.
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Keep inmind that most of these tips work'best as part of a comprehensive strategy.
'Youcan never really separatethe contributing factors of cycle time. They arealways
related," explainsBlair Souder, manager of injection molding at GEPlastics' Polymer

ProcessDevelopment Center in Pittsfield, Mass.
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In fact,some of the items here don't havemuch of a direct influence on cycle time
-but their indirect influence can behelpful or harmful. To take a commonlycited
example, some molders compensatefor improperly dried resin by addingexcess
heat to the process, which in turnextends cycle times. Or considerscrew selection:
Rich Lair, product supportmanager at Hoechst TechnicalPolymers in Summit, N.J.,
points out that moldersmay try to overcome poormixing by increasing barrel heat

or backpressure, bothof which can needlesslylengthen cycle times. 'Many molders



stick with thegeneral-purpose screwall the time, but they may need to choose the

right screwfor a given application,'says Lair.
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Giventhe vast differences among moldingapplications, every tip here won't
applyacross the board, but the bulk of themcan make a difference in just about
anyprocess. John Morine, director ofengineering for M.A. Hanna ResinDistribution,
Lemont, Ill,, believes that thebiggest and most accessiblecycle-time reductions
come from improvements in moldcooling, barrel heating,and resin drying, as well
as from holding to propertemperature settings.'Making sure you have these

things right can solvemost of yourproblems,' he advises.

AERGEESREEFZSXE  FHEIEE—5ENE U BEZENA | (BRESASEENEET
INTSREPEATLABEARMMNA. M. A. Hanna HESEEILFZEIE John Morine 1A |, 4858
TSR R R S T LIRS R R TR E SN, BRI e TR RSSO AR RS

IEROERIRE , "RRXLEOIIERRER LRRAS MR TSR,



Afterexhausting the quick fixes, you mightstill find yourself up against
thecycle-time wall. You might then be ready totry more involved and
costlymeasures to achieve savings. These factors comeinto play when you build a
newtool or retrofit an old one. Brand-new or rebuiltmolding machines and

upgradedauxiliary equipment can also remedy long cycles inmany cases.
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Onceyou've identified and eliminated allthe big time wasters in your process,there
are still incremental gains to behad by focusing on material selection,screw choice,
and process optimization.'That last tenth of a percent ofimprovement will be the

toughest,'notes Morine.
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1. Loweryour mold temperature if you can.All the technical-service
professionalsinterviewed tell of instances where theyfound mold temperatures

higher thanwere needed to provide good physicalproperties.
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2. Whenprocessing amorphous resins,experiment with colder molds, says Rich Lair
ofHoechst. Users of crystallineresins, on the other hand, need to be aware
thatthey could reduce crystallinity- and part properties - if the mold
temperaturedrops too much. Citing nylon asan example, Lair says, 'We
recommend atemperature of 150-170 F, but thereare cases where molders can get

by with acooler mold if they're not concernedabout losing crystallinity.'
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3. Newmetallocene poly-olefin plastomersand elastomers run well at
colder-than-usualtemperatures, according to WendyHoenig, a research leader at
Dow Plastics,Midland, Mich. She says a cool moldcan cut cycle times by 25-30%
with theseresins. The target mold temperature,she says, is 50 F on both core and
cavityside - as opposed to the 80 F youmight expect for standard polyethylenes

(seePT, April '95, p. 60).
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4.Address cooling early in the tool-designprocess. People too often think
ofcooling after the fact," warns Seres.You may want to perform a coolinganalysis

with one of the mold-filling simulationsoftware packages.
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5. Makesure you have a high enough coolantflow velocity in your mold. The
coefficientof heat transfer can be 10-20 timesgreater when coolant velocity is
highenough to generate turbulent rather thanlaminar flow, according to
dataprovided by AEC, Inc., Wood Dale, Ill. Therequired velocity to achieveturbulent
flow is a function of channel diameterand coolant viscosity. Sinceantifreeze raises
cooling-water viscosity, it maybe counterproductive to runyour molds colder at
the expense of lower flow rate.Cooling-equipmentsuppliers can help you

determine whether you have sufficientpumping capacity.
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6. Makesure you have enough coolant flowand that it is directed to the right
place."Why overcool a thin part ofthe mold when you have a heavy boss with
nowater going to it?' asks DonnSeres of Injection Molding Industries,pointing out

a common mistake.
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7. Don'tforget to bring water to slides,lifters, or any area of the mold that comes
incontact with the melt."You're missing the boat if you leave any uncooledareas in

the path of themelt,' says Seres.
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8. Bigbaffle holes are best. 'Peoplehave a tendency to make their baffle holesand
flow holes the same size,'says Seres. That arrangement will result ina pressure loss
and diminishedcooling capacity. Seres says a good rule ofthumb is to make the
baffle hole 40%larger than the flow hole in order to getthe same flow rates

throughout thesystem.
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9. Treatyour cooling water to prevent scaleformation in molds and cooling
systems.Just 0.006-in.-thick scale can decreaseheat-transfer efficiency by 30%,

saysan AEC source (see PT, Oct. '93, p. 54).
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10. Bewareof a low pressure differentialbetween supply and return in the cooling
system.'Supplementaldevices,' says Seres, 'can mess up the returnpressure.’ He
saysthis flow-inhibiting condition typically occurs whenbeside-the-press
moldchillers or heaters are temporarily turned off but stillconnected: They
candump high-pressure water back into the water circuit. Sereshas seen
extremecases where 'the water was almost flowingbackwards." A good rule
ofthumb, he adds, is at least 5 psi differentialpressure, though he

recommends20-30 psi or more.
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11. Molddehumidification is one way to getto a lower mold temperature

withoutsuffering moisture condensation that can maryour parts.



Dehumidificationsystems pave the way to cycle-time cuts of as muchas 30%,
according to MarioRanieri of Cargocaire, a maker of desiccantdehumidifiers in

Amesbury, Mass.(see PT, July '96, p. 100).
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12.Consider pulsed cooling, which canrapidly switch between heating and
coolingcycles. Seres and others argue thatit gives you the best of both worlds as
faras cycle-time goes: Faster heatextraction reportedly lets you run molds hotterso

they fill faster (see PT,Oct. '95, p. 49).
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13. Forbetter cooling, replace tool steelwith a more thermally conductive alloy.
Nowthat wrought, machinable berylliumcopper comes in 20 and 30 HRC, it offers
thesame hardness as P-20 tool steelwhile providing five times the
thermalconductivity. For example, the cycle timefor a minivan radiator end tank
fellfrom 50 to 35 sec when P-20 mold cores werereplaced with Moldmax BeCu

fromBrush Wellman Inc., Cleveland. That time savingsoccurred even though the



moldtemperature was raised by 40 [degrees] F, reportsBrush Wellman product

managerScott Smyers.
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14. Makesure your water lines are as closeas possible to the areas of greatest
heatconcentration. Smyers cites a cup as asimple example: 'At the
interfacebetween the base and side wall (tip andcore), the thermal energy is

threetimes more concentrated than in othersections of the cup,' he says.
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15.High-tech cooling systems and highlyconductive alloys can provide even
morebenefit when used together."Combine pulsed cooling with

beryllium-copperinserts, and you have ananimal of a tool,' says Smyers.
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