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Extrusion can be an inherently
expensive activity, and it 18 imporant
o perform tool maintenancs o mini-
mife costs ds much as possihle.
Extrusion processors necd (o be
aware of the following feclors 1o
contend with in their attemps 1o be

profitable:

B Materials usually cost more than
fabor;

B Running a product oversize to
held the minimum tolerance can
wiisle valiinble material,

B Downtime due 1o poor or dam-
aged 1wooling is costly,

B 11 is expensive 1o keep an extrud-
er runming if it is producing serp,

Appropriate ool mainenance
addresses iill of the above issues. Mew
tips and dies are machined 1o a deter-
mined specification, ensunng concen-
tricity and alignment. It is important
o rememnber Uit minor misalignmen
of the tools may result in major prob-
lems in the final prodict,

yields

Another adverse affect of unneces-
sary die pdjistment is the stress
introduced to the exinidate caused by
umbalanced Mow. The net effect is the
final product retains memory of this
imbalance and unpredicinble die
swell oocurs,

Dirty. neglected. and improgerly
sdjusted tools contribute 1o excessive
maierial use. In tum, this complicates
the die’s ability 1o maintsin a mini-
i thickness tolerance. The excess
maderial resulis in unnecessary costs
that directly affect the profitability of
the compnrny and may in tum harm a
valunble relationship with customers.

Maintenance and cleaning of tooling
is necessary; and when you are fully
prepared for it easy. This is an
impartant, controllable function that
ensures o gquality extruded product -
one that meets dimensional specifica-
tions, maintains the specified mini-
mum tolernnce, and delivers an eco-
nomically produced end product.

Prepaning For

ProrER MAINTENANGE

Lise a dedicsted work cart exclusive-
Iy reserved and equipped for extruder
head maintenance. This cart should
have a supply of spare components

in & die, the core fube goas i the back
of fhe head and is adjusiable. I is
crawn i and out fo adjust the gum
space when e materal 5 drawn ool
of he head, A cavelul cleaning is oriti-
cal fo ensure 8 smogiher fow lransi-
fion of the materizl

ardl hardhware. Create o clean, organ-
ized work area with soft and elean
renewnble work surfoces. The work

cart shoold include:

B A vise with jaws of & soft metal,
such a5 copper.

B Special equipment, such as tip-

removal tools.

B Standiard wols such as wrenches
and soft-foced hammers.

| Y supply of soft, clean mgs.

B A spray bottle of cleaning solitions.
[ | Spare parts suggested by your
tooling supplier. properly organized

and stored, The operator’s maniml
contains a list of these.

B The repair and maintenance man-
umal, which coames with vour equip-
menit

B A small surface plate for a true,
ot surface,
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Figure 1, An improperly comtersd ool has a calcutated ol-of-folsrance ana
of 059 inch’ overall. When comparing the fwo surface areas, the caiculaied
malerial waste is 11.8% of the frished products.

Figure 2. The thicker fthe fubing wall
becomes, the greater the saving -
this depends upon the application

requirements, which may or may not
enable & denser wall, Therefors, i

the wall can be moreased from 80%

o 95%, the result in savings is
approximately 12% of the fotal cost

-iu_J

B A set of appropriste gauge and
tip pins for initial tool lecation
ndjustment.

Make sure you have all the proper
lifting nids available, including over-
head hoists and hydraulic lifts. In
most situntions, the head and ooling
are still ol high temperatures, there-
fore lined gloves are necded when
handling. Get help for moving heavy
parts in awkward situations. Surfuces
and edges ore hard and therefore
somewhat brittle, so dropping a part
or striking pans together can result in
domage,

Store vou lools properly inoa dry,
clean prea. A dedicated spot for each
tool is best. These areas should have
soft surfaces and each instrument
should be covered after cleaning.
Tools should be segregated so that
they do not come into contact with
cach other. Clean all instruments
thoroughly before storage.

For disassembly of toaling. it is
imperative to use purpose-built tools
o facilitate disassembly, These
should be available from your suppli-
er, but if they are not, consult with a
reputable toaling house for replace-

ment. The ¢ost of these tools is easily
offset by potential damages caused
by improper equipment such as ham-
mers and drifts,

CHECK Youn DPERATOR § MANUAL
Follow the guidelines outlined in
vour operator s mannl, Individual
tools may have specific recomimen-
dations, 50 contact your supplier if
anything is unclear. They understand
thai optimum performance relies
upon proper care and maintenance,
and they’ll be happy to help. Here
arg some useful tips:

Clean your equipment while it is
sl hot, since resicdue will be easier o
remove. [t helps 1o remove and clean
one piece ol woling at a time in order
tor maintain clevated temperatures,

“ When ¢leaning dunl-compound
crosshends, such as plastic and mb-
ber, always clean the plastic tooling
firat and the rubber tooling second,

Never use sieel ools such as
scrupers or screwdrivers. These can
scratch and mar the tooling

Do not use open flames, This gen-
erates excessive heat, especially in

thin sections, which ¢an affect hard.
ness, concentricity, and tolerances of

COMPONENTs.
Select tools and materials for cleaning:

¢ Brass pliers to grip moterin and
pid in pulling.

« Brass scrapers, available in differ-
ent widths for cleaning Mat exposed
surfaces.

+ Brass bristle tube brushes, avail-
able in dinmeters from 1/16 inch to
1=imch, in 1/ 1 6-imch increments (ideal
lor cleaning holes and recesses).

Brass rods - different diameier
rods are good for pushing material
oul of Mow holes

Copper gauze for cleaning and
polishing exposed round or conical
sulices,

¢ Cooper knives for removing
residue form recesses and other
humnd-in-reach areas,

Polishing compound o restore
polished surfaces

¢ Compressed air, which is more
effective for releasing plastic but also
aids in mbber removal {be careful
nol 1oy force debris into recesses witly

pompressed air).

¢ Cleaning solutions may be useful
- remember 1o use fresh, clean rags
(uged mgs often have metal chips
embedded in them, which may
scratch polished surfaces).



Cleaning oven — use for plastic
only, not rubber. Follow the manu-
facturer's recommendation. If no
lemperatires are specified, do not
exceed B50°F and do not guench the
tooling to cool, becawse this could
affiect the hardness, concentricity. and
tolernnces of the ol parts.

¢ Cleaning materials — several com-
pounds are available 1o purge the
extruder screw and barrel of residual
polymer (this helps considerably in
the final cleanup).

Die components, especially those
with sealing and locating surfaces,
are a key to die performance and
stccessful end products. These sur-
Faces received the most care and
attention during manufacturing and
are the control surfaces that ensure
uniformity through-oul. Precision-
machined alignments are affected by
even a speck of dit measuring only a
cotple thousandths of an inch. A
human hair is about three thou-
sandths of an inch in diameter, and
sin¢e there ane many such surfaces in
a high-guality tool, cleanliness is
critical.

It is important 10 check woals for
deformities, Burms, scratches, and
scrapes are usunlly o result of care-
le=s handling andior stomge of

equipment.

As compared to single-layer heads,
double- and triple-tayer extrusion heads
pose an even greater challenge for
mudntenonce. The number of senling
can magnify the result of dirty tools,

During changeovers, the head may
be disassembled in order to change
compounds and/or tps and dies.

Foreign matter is wsunlly introduced
al this time, and residval materials
miist be thoroughly removed.

Physical tool damsge often occurs
during this phase due 1o mishandling
andl poor storage fechnigues. These ane
highly precise parts, but can also be
heavy nnd bulky to remove by hand

Make RePairs As NEEDED
Eximine all surfices for any immegu-
lurities such as burrs and scratches,
since these must be repaired before
the head is renssembled. Most manu-
facturers recommend using a hand
polishing stone to remove the offend-
ing burr. Follow stoning with a light
application of G00-grit emery cloth if
necessary, bt avodd rounding edges
that are intended to be sharp.

Flat sealing surfaces con be cleaned
nsing a stone, following by a 600-gnit
emery cloth. Place the cloth on a
clean, flat surface, preferubly a sur-
face plate, then apply friction in a
circular hand motion until the ares is
¢lean and even. The parts in guestion
should all be hiardened steel alloys
nnd will not be adversely affected
using these methods. Inconel, Monel,
nnd Hastalloy are typically not heat-
treated, reguiring special cane and
handling to avoid any damage.

PutTivg IT ALL BACK TOGETHER
Working from your dedicated ool
cart. fallow the die manufnciurer’s
imstructions for reassembly, Give
each component a finnl wipe down
with a clean mg before installing.
Even the smallest amount of grit,
dirt, and residual material mist be
removied,

Use either mechanicil or manual
assistance for heavy and awkward

components. in the hope of avoiding
unnecessary mishnps. Reapply anti-
seize compound to all fasteners if
reduired,

Tighten fasteners (o munufacturer’s
recommended specification, as well
as in the recommended seguence.
This fustening sequence should be
specified in the manunl and is gener-
ally in u star pattern, tightening grad-
ually until the proper torgue is
achieved. This prevents distortion of
the tooling.

One of a die manufaciurer s main
goals is to form & concentric cone of
compound as & quickly and accurate-
ly ms possible in the primary section
of the die, when the extrudnte first
emerges fram the die’s distribution
capillaries.

A properly designed and mnnufac-
tured die has even distribution close
1o the extrudite entrance point, but
this effort is negated once the die is
adjusted, shifting the extrodate off 1o
one side. An eccentric cone is formied
in the primary area, and a concentric
cone exits al only point in the
process, rather than a smooth, contin-
vous flow path with decrensing vol-
e, A properly monufactuned and
aligned extruded hed, along with
well-maintained tonling, should
require little or no sdjustment.s

FOR MORE INFORMATION CONTACT
Guill
ekl e

Guill Tool & Enginesring Co., Inc.
10 Pilay Stresist,
West Warwickl RI, O2B63, LISA
Tet: 401 -828-7600
Fao: #01-E23-5310
Ermil: sasesaaiitool com
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