A variety of containers are baing starmped.
A stamped automotive engine ol pan is
i an example of the cost/performance of-
between 4000 and 10,000 pa.i. For hot foctiveness potential of ther: :
forging, the pressures are in the same stamping. Stamped from reinforced

range as for melt flow stamping, i.e., 500 nylon-6 sheet, such an oil pan provides

t0 2000 p.s.i. r creep resistance to maintain oil-tight seals .

Billets for forging are very much thicker i i i
than the sheets usad in stamping. Heating
of billets to avoid surface degradation and
sssure temperature uniformity is there-
fore more difficult, and control of the
process is more critical. Infrared and
eireulating hot-air ovens as well as direct
contact-hegtad plates or rolls are used to
hupnhabilbw X i -

. are the thermoplastics most commonly

Minﬁﬂtﬁmdmﬁlthewt used for forging. Forging ean also be vsed

suifficiently for removal from to form some materigls, such as ultra-
Duell time ranges from 10 to 30 high-molecular-weight polysthylene,

I with thicker parts requiring longer which are difficult to form by other these compooents, e.g., the back of a bus
Total cycle time, which alwo in- : seat, are large, flat, thin parts which can
time peeded to open and close the be stamped in & short cycle at modarats
teremove finished parts, and Applications - preasurs, but would be difficult to form by

other

m 20 and 45 sec. i h
D temperature is controlled to opti- Automotive end uses, in production or in

melt flow, rate of cooling, and prop- prototype testing, include front end

of the stamped part. Positive dies fascia supports, fender liners, oil pans,”
and, ie., all of the press pressure is seat components, and battery trays.

d to the material being formed and Stamped shrouds and baffles are baing
wibe die. The vertical flash, or tele- made for lawnmowers. Stamped goar shift
pung shesr edge, should have a clear- covers are being used on garden tractora.
o[0.0015 t0 0.002 in. and be about .

bong.
{fwcause the heated blank covers a large

of the stamping tool, relatively little L -
memwuiisea s, | [MliXing and compounding
ore can be formed with relative ease,

et Continuous compounding

phase stamping . .
wlid phase stamping, the thermo- By W.A. Mack
ic sheet is formed at & temperature The continuous compounding and miring
C.or more below ita crystalline melt- of polymers is accomplished by » variety
goint. This process results in orienta- of mechanisms ranging from si
i of the polymer chain, thus enhancing to twin-screw extruders with varistions
thanical properties in the direction of in design and additional equipment to
reitation. Die design must make allow- achieve s range of end products. The type
er for elastic recovery which can of compounder or mixer chosen depends
t distortion after the forming pres- upon the specifications and properties lecular weight occurs. This is a function
sremoved. The solid phase forming required of the end product, volume re- of mechanical shear and the time exposed
chanism is ane of deformation rather to that shear.
flow. Az a result, wall thickness will i Viscoaity differsnce between the poly-
Nhtgnﬁnllyunifom.lndnhmpt 3 mer matrix and the additives can be a
Bges in croes section cannot be formed. | - i problem with conventional com
"nﬂlhdmdﬁlhdthemoplpﬁa i equipment, where conveyancs in the sal-
hmedfonohd;_:hmsumpm. ids conveying zone is primarily dependent
propylene and high denaity poly- on frictional forces between the solids
Siylene are most commonly used. Other
fhrrmoplastios such as nylon-8, Pve, and
Palto can be used. Fiber-reinforced
Bulstions are very difficult to form and
Bt normally used.

B iyt P~ >~ e sa -

P e >~ Pt g oot P ot <
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 *Ting of thermoplastics, like stamping, sary for 8 well-stabilized product and to
h'ﬂl.l'medcn.ltcit.horbelc:vm:ul:wc reduce or eliminats degradation. Multi.
o Peiting point. Reinforced or filled purposs or multi-additive concentrates
. T are used for hot forging, whereas wars developed to produce many char-
llhdbn!lmnomallym\udforwlid acteristics, and to properly incorporate
Pee forging. Polymer orientation is sim-
Auly affected by forming temperature in

[ A e o s

-

F fmin‘ and stamping. WA, Mack &

Werner & M in a major factor and when a relatively
OEing pressurs is much highar for Rorioet e, yrassoncs Her, 07408 Cor-. 190
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tion. Single-screw sizes may range from This requires that the equipment have eliminate some problems of dispersiq
2% in. to 8 in. in diswneter with lengthe wufficient processing length to sccom- caused by additives which are liuid
of 20 to 42 L/D. One of the disadvantages plish the desired degree of mixing. A num- room temperature. It is important, he
of the single-screw in the difficulty of mix- ber of improved mixing devices are availa- | ever, that the concentrate level be with
ing partially melted polymer, Difference ble, including the EVK, the Maillefer the range of the capability of the prog
in heat history often can Joad to non- type, and the fluted screw. ing squipmant to avoid problems of lyg
uniformity of the product, and the time . Afurther advance in technology is the down with high levels of concentratia
required for clsaning screws also can in- precompounding of additives as concen- Such concentrates as slip-antiblock- 3
Creass costs. trates, which allows their introduction antioxidant can be prepared in concendl

Vary littls mizing occurs inside the in conventional equipment, with im- tions of 50 or more, but since the findgs
channel in single-screw equipment. To proved compatibility of the additives and concentration required is usually b
overcome this defect, mizing devices have |  the matrix. Direct addition of additives 2%, & concentration of 20 to 30" woulf
been installed to shift the point of zero is widely used; however, there are draw- be more foasible for proper dispersion o
streas 10 various locations i the scrow backs which can be overcome by the use of v
chanoel s0 as to achisve an adequate miz. econcentrates. For example, concentrates

and counter-rotating systems with mami
varigtions. The twin-screws ofTer positi
conveyance of the material. Co- and
¢ountar-rotating serew designs can be
either intermeshing or nonintermeshir

'y

screws require much Jess downtime for
cleaning. .
While both counter-rotating and co- “§
veyance, the pattern of conveyance diffen
Ina co-rotating arrangement, thema- g
terial is conveyed in a figure 8-shaped 7§
pattern from one screw to the other, thus .
increasing tha degree of mixing. B
Nonintermeshing screws are always 3
open both lengthwise and crosswise. The 3
design of intermeshing screws, however, |
includes varistions in lengthwise and
crosswise open and closad positions, which 3
direetly affect the conveying conditions,
the mixing action, and the pressure build-
up capacity of the screw system. Co-rotat- §
ing twin-screws can operate at higher -
speeds than counter-rotating, Counter. * *,
rotating screws tend to cause a propor-
tionate increase in wear of the screws
because of their pressure and velocity
distribution. Counter-rotating systems

have a maximum diameter of sbout

Physical Properties L

Co-rotating screws can be operatedat =~

Homogeneity Your customers want the next load to run just like the last higher screw speeds with greater through- 3
load. Baker Perking' MPC/V Systern is unique in the degree of put, with less wear than can counter- By
process confrol it offers. In addition 1o control over screw and barrel rotating screws, because there is no caleo- ..
speeds, the MP System's patented “barrel voives” provide variable dering effect between the crest and flank =4
] festrictions which aliow adjustments while running to con- of the screws. A co-rotating, self-wiping '
frol melt uniformity. . twin-screw extruder with 300 mm.-diame- .-;
Lower Heat History With the copabiiity of un- ter screws can process up to 35,000 Ib./hr. - 5
ning odiabatically. the MPC/V System aliows ™ ) of HDPR &t 160 £.p.m. screw speed. In addi- 3
you 1o process materiols ng from the most ; tion, there is more uniform heat and shoar .2

TN

heat sensitive materils to polymers recuiring . history and more efficient self-cleaning .
cessis accomplishedina
ternperature only slightly above the
vaives help conserve energy and minimize persion and streas distribution. Inter- '
the degradation of physical properties. - rupted flighta/channels have been incor- "}

: . break the matarial and reorient the laywrs. ", i

l = BakerPerkins Inc. Among the variations possiblefor co-

Chemical Machiners Dr

- v vaive
high-energy compounding. The melti
A 4 ngaoﬂsponar"\%gg - Improvements in the design of counter- 3
melting o ) ’ and co-rotating twin-screw machines have g8
point of the materials. The unique bamel N\ />~ /) been mads toimprove the degree of dis- - gd
porated in counter-rotating machines to . -
rotating machines, kneading disks are __i

azgErse® =

r ey . ".il.hl. SATA CFOBA .min

Saginaw /Michigan 48601 :h. wﬂ'ﬂ;io':dti:.' screws, to achieve .

PHONE $17/752-0121 , higher degree of phmuuon..l;inhw:th
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be arranged along the screw shaft. Right- up in the acrew channels in a vent area,
and left-handed screw elementa also can which prevents material degradation,
be included to sccommodata varying For compounding PVC and other heat-
Processing requirements and to assure and shear-sensitive materials, two-stage
complste melting in short distances. mtamnhnwbnndwolopod.'l‘houuof
Various feed arrangements for addi- twin-screw extruders followed by single-
tives can be incorporated, including side screw has proved highly effective, by
and vertical inlets. Vertical fosders offer separating the mixing and com)
advantages for feeding materials such as operation from the pumping, conveying,
glass fibers, chopped glass, and glase and extruding function. Interchangesble
beads which are highly abrasive and cause screw and kneading elernents in the twin-
considerable wear. Wear is minimizad by mwext.mdumbewdtovlryth
feeding abrasive fillers into the extruder, length of kneading zones to maintain
where the base polymer is slready in a correct heat lovels for dispersion of add-
molten stage. A higher feed capacity pos- jtives without degradation of the addi-
sible with the vertical fesder allows a re- tives or the polymer.
duction in r.p.m. and a considerable Another system combines a twin-screw
reduction in wear. The vertical feader foed section with a large rotating cone
normally is usad in conjunction witha for imparting high shear and a single.
metering system, either a weigh belt acrew extruder for final extrusion through
{eeder or a metering acrew. a pelletizing die. This system is designed
The removal of volatiles from poly- for the compounding and pelletizing of
mers is an isnportant factor in extrusion flexible Pve farmulations. Material, usual-
technology. There is a deterioration of ly a premix from s ribbon blender, is fed
conveying capabilities as single-screw di- into an agitated hopper and then toa
ameters increase, because the conveyance short twin-screw sxtruder for pulsation-
indevolatilization zones must be at or free conveying to the shear cone. The
below atmospheric pressure to prevent shear cons is a ribbad conical screw that
vent flow. The conveying capabilities of rotates in a corresponding conical housing
the twin screws and the renewal of sur- or barrel. The diametesr of the cone in-
faces by product transfer from one screw creases in the direction of material flow
to the other help to achieve steady-stats, and the space between the cone and the 3)Cuctin¢oﬁh-mdodmndsw
efficient venting. A major advantage of housing can be varied from 0.3 to 6.0 mm. strips in granulators.
intermeshing self-wiping twin-screw sys- during operation. 4) Drymgof the palleta. 3
tems is the elimination of material hang- When the material is forced betwesn mlnduumlnlhombodrhd
advanced technology
is making new .

Thoreson MoCosh
HIGH EFFICIENCY
AUTOMATED

resin handling o
- preparatior

equipmer

llliISllG IIIIWIIGI‘S & peliets

National Conveyors now has hundreds of pneumatic sys-
tems in producing and converting plants all over the world, -
Capacities run up to 340,000 1bs. per hour.

Continuous association with
the industry over a 25-year
period keeps National
Conveyors up to date on cur-

rent practice. For full facts, National

write for Bulletin P-79B. CONVEYORS COMPANY, INC,
Fairview, New Jersey 07022
201.945-9136
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be(mthsymmbymn‘nnir

quired, the procass offers advantages.

A unique cold cutting system is a self-
stranding forced conveyance palletizer
for difficult-to-strand materials which
eliminates stoppage snd binding which
are common for certain plastics. This is
sccomplished byy forced conveyance
through the water bath in an up-and-
down path.

Throughput ranges betwesn 2000 and
15,000 1b./hr, are possible for many dif-
ferent materials, with hot die {ace
cutters, The water ring pelletizer is of-
fective for production rates of 7000 to
156,000 th./hr.

'n,.“m pelistizer can be used

uhnnhtﬁtl;mththedifﬁmﬂ};h-h;@h

highly thermoplasties, In wa
tizing, the sxtruded polymer is

mxzﬂ:duuly after discharge by rotat-

ing systems have aliowed higher through-
p\nntuwitht.hmdnnpplhnﬂmbuu

the palyolefing. Cutting techniques have
b-ndmhp.dforuhﬁvdybw-vhmty
polymers such as polyamide, rc,
mmbnwda-icnd:ﬂmh
underwater pelletizing systems is the ar-
rangement of the die plate and witer
chamber. A split die plate design pee-
vides insulation to prevent freese-up of
the polymer in the nozxle and mini-
mizes hoat losa in the die plate.

Discontinuous compounding

By J.K.L. Bajaj

In the plastics processing industry, batch
or discontinuous mixers are extensively
used at various stages of operation. In
many instances they are used ss part of

- acontinuous system.

Slender typee

Ribbon blenders are used for the mixing
of powders, pastes, and liquids. They are
workhorses for PVC compounding, cooling,
standardization, color blending, and
reclaim scrap blending.

Nominal capacities range from about
110 2500 cu. ft. Typically a ribbon blender
consists of outer and inner spiral ribbons
supported on a shaft which runs longi-
tudinally through the center of the
biender tank. The arrangement of these
ribbons provides a triple mixing action.
First, as the agitators rotate, the material
is tumbled and carried radially around
the inside of the blender, Second, the
pitch of the outer ribbon moves the mate-
rial towards the discharge opening. Third,
the inner ribbon which has an opposing
pitch moves the material away from the
discharge opening. Widths of the inner
and outer ribbons are carefully balanced
to provide an ¢veh movement of material
in both directions and to prevent the load
from building up st any spot in the
blender.

‘Different types and designs and even
different numbaers of agitator blades are

. lased for various applicstions. Two or

more agitators in the same tank are nor-
maily used for unusually large capacities.

Conical mixer with orbiting screw is
ideal for solid/solid blending and paste
dispersion, It is very effactive for intimats
blending of matarials of widely varying
densitien, shapes, and particle sizea
Large batches can be handled and pre-
cision additions can be made—as little as
50 parts per million, Typical capacities
range from about 1 to 1450 cu. ft.

Three distinct mixing actions are
involved. A screw agitator turning on its
axis produces a lifting sction as it spirals
the materials in an upward flow in the
tank. At the same tirne, while orbiting
the tank, the screw removes material
away from the wall and deflects it into
the center of the tank, setting up a sec-
ond, wider spiral current throughout the
batch. Material lifted upward by the
screw moves d tharoughly inter-
mixing with the matarial being spiraled
upwnrd.’l‘hmthmactmumomm
result in the most intimate and thorough
muminghn;ofdlmcndmu.

Horizontal stationery cylindrical
mizers have mixing-eleznents attached to
arms oo a shatt centrally mounted i the
mixing container. The mizing elements
impart intensive axial and radial move-

" mant to the material Extremely fast

latersl movement causes the mass of
m&mmhpmpen-dtrmmmdd
the tank to the other, umn;upmou
impact currents, violent collisions, and
particle interaction at the centar of the
vessel. This is ideally suitad for blending
dry powders, moist solids, solids and liq-

ldmmmolmaﬁmt:upld 3
mcofhumymhdrvcpummd p

madium- pmcm :
nhuring o

qimbhdcnbutfoull-nmmdu‘_ ;
hmbouedmhuwithmudq T
~overlapping action. These machines

are available up to 1000 gal capacity,

Banbury-type mizers utilize two hori.

zontal, spiral-shaped agitators rotating

in oppasite direction at a differential %
-pood.undwwhmmth-ﬁthmﬁd_'

ram o develop very high shear. Prime

pounding. These machines are also heing

uodforpmc-nin(polydoﬁu.mnd

polystyrens, along with thermoseta such

a8 melamines and ures. Maximurm ca.

Peading pon materiai the predostion
upon ma

rates can be as high as 40 batcbes /br.

Physical states of mizas

In solid-solid mixing, whate product is
dry and flowable, some of the more im-
portant properties of solids that affect
mixing performance are specific gravity
und bulk density, surface ares, interparti-
cle friction, angle of reposs, and cohesion
of fine powders and granules.

Thres mechanisms postulatad for mix-
ing of dry solids sre diffusive mixing,
shear mizing, nnda:mwctmmxmz
Different types of mizers have ona, twe,
or all three mechanisms effective at one
mThcdnﬁonncumpnﬁdcm
denaity, shape, electrostatic properties,
and resilience are the propertiss of mate-
rial that cause segregation. When pigment
particles are mixed with plastic pellets
the very fine pigment will ysually adhere
and form a coating on the pellets. Hence,
there will not be any segregation during
and after mixing.

Rabbonbhndmwrﬁulmmixm
with an orbiting screw, and air mizers
have been termed nonsegragative because
they rely mainly on convection currents.

Rotating drums and mixers which rely
on tumbling and stirring, such as doubls-
cone andd twin-shell mixers, are segregs-
tive because in these machines the mixing

applications are for rubber and PvC com-

-

mechanism is predominately diffusive or

shear mixing. For segragating types of

uids, together with pesty substances up materials, discharge, eon conveying, and
to and including high-viscosity dough :;:mr;d lhoulg. be looked into clossly after
Progue masses. products have been mixed. i
;x c'in}:".‘:'n: 45:: ? D" Mg, 4332 Busch Some of the application aress are Liguid-solid mizing and dispersion,
' ‘ ' uccC
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REDUCE
open mold

laminating
COSTS!

The Venus chopper gun min-
imizes mist
and fumes.
How? With
the only low
pressure air-
less system in the industry.
Since low mist and fumes
means iess wasted material,
you reduce the cost of every
partyou make, Plus, because
of the cleaner environment,
we are able to build machines
for large volume applications
based on mechanization of
the basic chopper gun.
The sheet machine is de-
sighed for
volume pro-
duction of
filat parts.
g With one op-
erator, the Venus shest ma-
chine can gel coat, chop, and
roll a sheet 16’ wide and 100’
long in 1% hours.
The bridge crane impregna-
N torcaniayup
to 1000 Ibs.
of saturated
wOoven rov-
ing/mat
laminate per hour — 4 tons in
8 hours. Laminate is laid in
mold from overhead impreg-
nating unit capable of
traveling in any direction by
moving a joy stick control.
Information about thess and
other machines, plus papers
on mechanized open mold
lamination techniques are
available from:

VENUS
PRODUCTS, INcC,

1862 IVES AVENUE
KENT, WASHINGTON 88031
(206) 854-2660 Telex: 32-8498

A —
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where the product is a liquid. The factors
affecting mixing-dispersion bere are the
turbulence, interparticle attraction, the
viscosity and density of liquids, and their
natural affinity to solida. The viscosity
perametar is important for most plastics
processed because it is not only affected
by temperature but by shear rate. Circu-
Iatiop of the liquids is absolutaly essen-
tial for satisfactory performance. To
obtain a good mix it is necessary to dis-
perse the solids a0 that all suriaces of the
particles are coatad with the liquid. Ples-
tisols and ahest molding compound pre-
mixes are two of the many areas where
liquids are mixed with solids and where
the final product also is a pourable liquid.
High-spesd dispersers, ribbon blendera,
and conical mizers with an orbiting
acrew and top entering dissolver are
being used for such applications.

Liquid-solid mixing where t.he product
is dry. In PVC compounding the liquid
plasticizer is absorbed by the resin, re-
sulting in a dry product. Medium-inten-
sity vertical mixers and jacketed ribbon
blenders are all used.

Paste mizing. In a paste the physical
properties of the mixture sre quite dif-
ferent from that of its solid and liquid
constituents. Internal dynamic shear is
the method used for good dispersion.

When mixing high solids-low liquids,
the stiffer the pagie the greater the inter-
pal dynamic shear. Diffusion is an im-
portant process in the early stages of
dispersing a solid phase in a liquid me-
dium. Machines for this dispersion are
characterized by high power require-
ments and low speed, and the mixer is
designed for slow, Iarge.scale distribative
movement of the mixture ss well as in-
tense local mechanical action. Prepara-
tion of bulk molding compound, high
viscosity mastica, and some plastizols
fail in this category.

Fluxing of compounded polymer sys-
tems. Fluxing results in an extreme inti-

Motionless mixers
By -A.nnene Comeau

Any stationary baffle installed in a pipe
will utilize the energy of the flowing fluid

to produce mixing. The baffle represents a
simple motionless mixer. Industrial

patierns that create progressive mixing
action by: 1) flow division, and exponen-

hydraulic center. Energy required to pro-
mote mixing is simply the differential
pressure drop between product inht and
outlet.

Motionless mixers are designed to pro-
duce a melt having almost no rendom
character in viscosity, tempersture, or
mass. In essence, they are processing aids
that sliminate melt nonuniformities in

Annete Comeau o Mirketng Communtshon Wansger,
Kerncs Corp., subs_ Chermingsr ing . Kemcs Park, North
Anciowrr, Mass (11845

. 356 MODERN PLASTICS ENCYCLOPEDIA 1978-1980

1Y
il
-
B
i

rate must be established to determines
suitable batch size. Usa of several smal

perature and pressure during processing
should slso be considered. Some typesof
oqmpmtmnoumudtomhutiu
ox cooling devicss and others may not ba”
operated under vacuum or with internal
pressure. Purchase of a light-duty mize
should not be overlooked if the matarial
will be dispersed at a high temperature., -

Also, thought should be given tathe -
materials which will come in contact with

a polished stainless stoel unit is easier to
clean. Labor that is saved may more thas
jastify the additional coat of » stainles
steel unit. Other constructions such ae
the use of high manganase stee! and
chrome plating may be considered.

The flexibility of the unit is also worth
a long look. Can the mixer be readily
cleaned to change from one product to
another and adapt to future production
demands? Or, if another piece of equip-
ment in the plant breaks down, ean the
mixer be pressed into temporary servica?

Pretesting pilot-scale equipmaent is an
extremely useful way of evaluating the
various dispersers available.

critical tolerance or appearance applica- Excolent Moot Teans!
t.ionu::nd wl::;umchme mundum N‘:-%w
optimum conditions, cannot meet uet | Asmogphark
quality requiremants. Vaows.
Types of processing

Motionless mixers have s place inall .

profile, and extrusion coating. Mixer g
units come complete with hardened tool- < § liftieford miber:
steel bousings, mating fangw beater - § g piostics pr
bands, and transition pieces for adapta- :
hont.othumdnlmrdmddum " § dficlent fuldze:
instaliation in extrusion processes duces muding tir
fssures neat perfoct color/additive dimib- and hold tempx
utive mixing and uniform melt tempera-
tures for thermopiastics, inciuding imits; thorough
nylon, polyethylane, polystyrens, widely differing
acrylic, cellulosic, and vinyl resing, nsistent resul
The motionless mixer will virtually o
eliminate melt stream temperature gra- continuousty.
dicnucruudalthubythcemduu 10
“§ Theyreeasytol
V7 252 FOR ¢
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035058




ther process equipment. A thermally
i t stream with no radial

1) Virtually sliminate position-
dependent varistions s well as effect
up to e 10 to 20% improvement in
short-term, time-depsndent variations
before malt reaches the die.

2) Allow the screw to be run at higher
I.p.m., meaning greater output without
sacrifice in product quality.

3) Save resin by reducing thickness
variations in both machine and transverse
lirecti

4) Increams output matched by im-
provementa in gage control.

5) Reduce additive loadings, up to 25%
in sorne types of colorants, facilitate
rapid color changes, and provide improved
surface gloss.

6) Assure uniform distribution in the

melt of a primary blowing sgent.
Motionl 3

mixers installed on an injee |

tion molding machine will aliminate color
yariations in the malt stream.
Incorporation of & motionlaes miver will
prevent over or under loadings in the -
molded part, eliminste color streaking
and therefore save concentrates or dry
mﬂwmhpchh of the

ormml-purm:mmxiw
operating pressure is approxima)
20,000 p.s.i at 600° P, Unlike so-called
dispersion nozzles which creats thousands
of pounds of back preasure, & standard
motionless mixer bozzle operstes with a
differential pressure drop in the range of
200 to 500 pai

Computer color matching

By D.L. Alston

A typical computar color matching sys-
tem, in addition to the main compater,
includes a spectrophotometar and periph-
eral devices such as line printers for hard
copy records of computer output and
video screens for rapid visual display of
output.

Easential to the operation of the system
is the spectrophotometer, which supplies
eolor information to the computer on the
color standard. The instrument scans the
vizible spectrum (rainbow colors) to deter-
mine the spectral curve, Le., the quantity
of each spectrum color in the measured
sample. Utilizing this information, the
computer mathematically calculates the
amountas to be selocted of each pigment
to provide the best match to a color stan-
dard. Some systems allow many pigments
to be considered to provide the least
costly, least metameric match.

The data on pigments which the com-
puter uses in its calculations usually is

D.L. Alson 5 Apphemstions Specast, Anoid Color
Systerns inc._, P.O. Box 5800, Praceton. N.J. 08540,

stored on some type of bulk storage device
for easy access to the system. Thesa de-
vices generally incorporate g magnetic
medium similar to a tape recorder and
vary in capacity from small to almost
infinite-depending on the specific need.

Curve plottars also may be interfaced
with a color control system to automati-
cally plot spectral curves, or the spectral
curve may be displayed on video terminal
screens with graphics capabilition

In a typical color matching routine, »
systemn operator instructs the computer
to run a color match program. The opers-
tor then answers questions concerning
pigment selection, match criteria, otc.,
and presents the color standard to the
spectrophotometer for measurement.
After measurement, the match program
considers all the pigments entered and
gives all formulas which meet the speci-
fied color criteris.

Present technology has developed to
the point where computer systems can
control not only the matching and correc-
tion of colors but the actual dispensing
of liquid colorants. .

Plastisol processing

By G.R. Crane

A vinyl plastisol is a dispersion of PVC res-
in in a liquid plasticizer. Since it is a fluid,
it can be formed by dipping, rotational
casting, spreading, or spraying to produce
a wide variety of moided items or costad
goods. As heat is applied, the plaatisol
compound gels and subsequently fuses to
become a homogeneous melt. Upon cool-

G R Grane 8 Seclon Hesd, Goodyear T & Rubber
Co . V144 E Market 51, Akron, Ohio 44316

ing, it becomes a solid with good physical
properties and chemical resistance. Since
the liquid plesticizer becomas part of the
final fused compound, plastisols are con-
sidered to be 100%; solids systems.

At times, to achieve Jower viscosity or
mk at a very low plasticizer lovel,

ile organic thinners may be incorpor-

ated. Such compounds are known as or-
gancsols. While this technique aids in
producing hard finish coatings, extra care
is required to assure that the thinners are

* properties, e.g., stain resistance in coated

mﬁuwmbo.ﬁgqnhthimhh‘
and extrs energy is required to volati). 2
izeit. :

A pumbar
waight homopolymmers also are produced S8
to astiafy special property requirements, J8
Plastisol blending resine often are usd ¥

toreplace 10t0 50% of the dispersion rey- '@
in. Blending resins contribute versatility 1
to the formulsting scheme s thay offer 9

savings, glom  *

be chosen for their effecta upon viscosity
as wall az fusion properties. Most com-
monly used are the monomeric sstars,
with dioctyl phthalats the basis for the
majority of applications. The longer

chain, linear phthalstes offer improved
viscosity control, low temperature flexi-
bility and permanence at a modest cost
increase. High-solvating types such as
butyl benzyl phthalats are employed to
enhance fusion properties and for special i

flooring wear layers. Adipate and sxaists
estery, substituted for s minor proportics ©
of the total plasticizer system, greatlyre- 3
duce the plastisol viscosity while improv.
ing low-temperaturs performance and
hand or rubbery quality. Lesst common
are the polymeric types, whose high cost
and high viscosity must be justified by »
need for exceptional extraction resistanch
Plastisols, like othar PVC compounds, 1
quire stabilization against degradation by
beat and light. Barium-cadium-sine big- .
vids are most used becsuse of
their favorable balanes of stabilizing offf-
ciency, air relesss, and viscosity control ™
effects. Calcium-zine liquids may be pre- .
ferred for low toxicity and stain resist-
ancs, Epoxidized oils which are often in-
cluded in the plasticizer system act syner-
gistically with the metal stabilizers.
Special requirements may call for tin ot
lead stabilizers.

Auzxijliary components of plastisols in-
clude fillers, used chiefly for cost reduc-
tion, color pigments, blowing agents, sur-

”

High sheer

high speec
Mmixer ideali
production ¢
SMC premi
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factants, mold release agenta, and adhe-

sion promoters. Ahy of these may be com-

bined with & variety of resins, plasticizers,

and stabilizers to achigve specific end-uss
p .

Application proossess

Fabrie coating. Laather-like, vinyl-costed
fabrics are widely used in sutomotive in-
teriors, furniture, upholstary, shoe prod-
ucts, luggage, and handbage. Knife cost-
ing of fabrica was one of the sarliest appli-
cations of plastisols. Relstively high-
viscosity compounds can be used and the
rheology can be adjusted to permit the
coating of loose weave fabrics without ex-
cestive penetration or strike-through,

Reverse roll coaters are used for high-
speed, high-volume costings. Plastisol
rheology is éritical on & reverss roll conter.
The high speed and extremely high shear
demand low viscosity and near-Newtonian
flow properties. In return for a relatively
high capital investment, the reverse roll
coatar enables the processor to produce
high yardage of high-quality coated fab-
rics with good gage control.

Another approsch to coated fabrics is
based on the use of embossad release pa-
per. The paper, embossed with the desired
grain pattern, is the carrier medium
through the oven. A skin coat of solid
plastisal is cast first, then gelledina
short heating zone. One or more inner
layers are cast next and also gelled. The
inner portion may be & foamable plastisol,
containing a chemical blowing agent such
as azodicarbonamide. Finally, the fabric
backing is applied and gently pressed into
the Last serni-gelled layer with a kiss roll,
and the exntire construction passes
through the fusion oven where the multi-
pie layers are fused, bonded securely to-
gether, and the foamable layer expands to
give a cellular core. This method produces
coated fabrics combining a lugurious soft
hand, a tough abrasion-resistant akin, and
a permanent, molded-in grain that cannot
be obtained by post-emboasing. The re-
lease paper is rewound and reused as
many times as poasible for economy.

A wide variety of film and/or foam con-
structions is produced without supporting
fabrics. These can include piace mats,
tape, various upholstery items, and cer-
tain apparel items. Production of such
items usually is sccomplished by casting
on releass paper or stai steel belt.
The film or film and foar construction
may be cast as described above, fused,
separated from the carrier madium, and
cooled before being wound on a roll to pre-
vent distortion.

Coated flooring. Today's extra-wids roll
goods flooring is produced by reverse roll
coating (normally on asbestos felt) and
rotogravure printing. Designs are multi-
colored and almost unlimited in complex-
ity and artistic beauty. Many bave an ex-
panded vinyl plastisol cushioning layer
beneath the printed pattern and the clear
top coat or wear layer. Embossing of the
foam layer aids in producing a three-
dimensional effsct in the pattern. Em-
bossing may be accomplished either by
mechanical methods or by a pstentad
chemical embossing technique. If 8 me-

chanical emboss is used, it is the last step
of the process.
Coil coating. Protective and/or decora-
tive contings are applied to sheet metal
or aluminum in the mill, before the coils
are shipped to the forming plant. Thin
coatings of plastisol or organceal are ap-
plied by reverse roll coster and baked to
praduce s durable finish. The metal strip
may then be formed into siding or other
shapes without additional decorating.
Adhesion is obtained by the use of a suit-
able primer.
Glove dipping. Both unsupportad and
fabric-supported vinyl gloves are pro-
duced by dipping. In the formar case, &
et
i «Xcoss to .
The fabric type is produced by stretching

Dipmtiu.umymugyh;mmm
given a protactive coating by dipping in a
plastisol A common example i» the addi-
tion of cushioning gripa to tools. The usual
method is by hot dippitg, wherein the pre-
heatad metal causes a certain thickness
of the compound to be picked up through
gelation. A variation of this process is dip
molding, in which the mold is removed
and reused while the molded vinyl be-
comes the compiste object. Small items
such as bicycle grips may be sconomically
produced by dip molding.

Another variation is cold dipping. The
plastisol must display highly pseudoplas-
tic flow behavior to coat an object such as
a dishdrain rack. A relatively heavy coat-
ing is carried on the object solely through
its high viscosity and must resist sagying
or running through the subsequent gela-
tion and fusion steps.

Slush molding. Articles such as boots
and doll heads are molded by using heat

* to gel a plastisol coating onto the mold.

The molds may be either preheatad or
cold-filled. In the Intter case, heat is ap-
plied to the exterior of the mold under
carefully controlled conditions after fill-
ing. The ungslled plastisol is then drained
and recycled and the mold is carried into a
fusion oven. After cooling, the built up
coating can be stripped. Its exterior sur-
face will exactly reproduce the mold
intarior.

Rotational casting. This technique i
similar to the process used to produce hol-
low chocolate Easter bunnies. T'ypical
products include balls, toys, and automo-
tive arm rests. A measured charge of plms-
tinol is delivered into half of e split mold.
The mold is closed and mounted on the
arm of a rotational molding machine. As
the molds are simultaneously rotated
around two perpendicular axes, the plas-
tisol flows aver and evenly coats all sur-
faces of the mold interior, This takes place
within the fusion oven, 5o that on subse-
quent cooling and opening of the mold a
closed, hollow object is produced.

Cavity orin-place molding. This meth-
od is used to produce diversa items includ-
ing automotive air filter guskets, synthetic

fishing lures, and novelty items. A
nolint.hinq_rpliuﬁmmﬂyh

inside ares of the cap is conted, whils iy

jar lids it normally is limited to a ring

m;angndmlmmtmw“
jar. .

operation.
Spray coating. Plastisols alac can be
sprayed, and such has besn the case ia

ditions can laad to a variety of possibly
testuren. This area is finding new promi.
nence with the increasing uee in automs-
tive undercoating applications.

Collular vinyt

Callular viny! may be used in sory of the
above processes. Cellular viny] is know
sa vinyl foam, vinyl sponge, or expandel
vinyl, and while sorne may differentist
between thess according to the method
production and/or the type of cell strue
ture, there is no universally accepted ne-

Mechanical foam is the tarm applied
foam produced by mechanical introdue-
tion of air or other gases into the plasti-
sol. Most commonly, air is introduced

pressurs at 3 low temperaturs. When the
plastisol is released to atmospheric pre-
sure, the froth is forred. The froth is
subjected to beat for final fusion. This
Frounpmdue-pndomimﬂyopu
foam.

Chemically blown foam is produeed
when a chamieal blowing agent which be
been mizad with the plastisal decompoms
to produce a gas which expands the visyl
comipound, This decomposition may oe
cur in the plastisol compound st atme-

. spharie preasure (which is usually the

case) ot in ciosed molds under pressure
There are two general types of processs
that operats at atmospheric pressure:

1) Using a blowing agent that relesss
gas at relatively low temperatures, the
plastisol is heated to & point below its
golation temperature where the gasis
lensed to form & froth. The froth is thes
hnudt&t:oﬁuinn ture and
cooled. process uces largely
esll fomm but it finds littls yse because
of ita critical naturs.

2) A very high percantags of cellulsr

vinyl is produced
blowing agent whi.
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. uced by 2 process using a
ﬂ‘."::nwhichuhnn@nmm
mpnﬁud@pw‘mc;-

melt. Azodicarbonamide
"mnjyuod.'l'hhmﬂwdw
:.mmofoqeymddmodnlh
:umu,xngmcn'l,duhchuth
2 vinconity at the point of gas releass,
closed cella. Too high a melt

g laryge cells (possibly collapsed) and &
Melt viscosity at the gas re-
ol Me trolled by

be
et weight of the vinyi resin,

the type and amount of plasticizer, and
thchuioqumpenmlnnddiﬁop.tb‘
gus release tamperature can be varied to
suit a particular formulation sither by ]
changing the blowing agent or by changing
the stabilizer-activator system to vary

the gas relesss tetsperature of a given
blowing sgent. .

Above atmospheric pressure processes
are used to produce foam with nearly 100%
closed cells (sometimes called unicellulsr
foam) such as is used in flotation squip-
ment. As in the ease of other chemically
blown fouma, & blowing agent is mixed
into the plastisol compound. This com-
pound is then used to fill pressure molds

‘Post- production handling

and fusion takes place in a press under
sufficient pressure to contain the gas re-
leased by the blowing agent. 'The fused
compound is cooled while under pressure
until it is strong enough to contain the gas
when the pressure is released. When the
fused parts are removed from the mold,
the axpansion is not completa; the parts
must be haated in & low-temperature oven
(2103&2.20‘ F.)for I:Vn;l'lll:.:rl to eom-
plete the expansion relieve stressms.
Sometimes steam is used to aid this proe.
oaa. This is an expensive process and both
formulation and past treatment are im-
portant to the dimensional stability of the
parts produced.

Molded parts removal

& F.T. Osther
Wachanical parts removal systems can
wistantially reduce labor costs and im-
pore part quality. Constant machine
e titnes normally produce a more con-
wtent product, especially on close toler-
wxr work. The systems ave capable of
wurking repetitively with a precision of
Sartioes of & second. Positive handling
sm protect the product from posaible
marlaee marring caused when dropping
S the molds. Contamination can be
wewnied as required in many medical
parta. Equipment can be selectad to han-
e heavy, large parts or small, delicate
#ru nquiring sccurate and gentle
phevment. More parts may meet quality
amtrol requirements. .

Add the obvioys safety benefits of

. lwping operators out of the platen area

® ihe savings in direct costs, i

wachine productivity, and improved
wality, and it is easy to see why a molder
wld consider automation.

Automatic parts handling systerus can
I drvided into four main groups: bulk
wedling, unscrambling, controllad drop,
ad poaitive takeout.

The best system for a particular appli-
™on will depend on part size, geometry
®d srength, machine cycle time, mold

. nutnber of cavities, mold ranner
*nem, bength of production run, and raw
Swierial A processor can choose from a

range of sophisticatad equipment

e .
un the relatively simple carton and con-

W syaterma to the programmabls robot
Swlicating operator movements,

hiﬂmng

; TNesimplest and least expensive ap-

b\llkhnndlinl.ilidnllylmodw
;:T'dlmlllplm.plrucuhrlyin
Production runa. It is also the most

With bulk handling, the product is
ejected from the mold and deposited into
acarton or tota bin. If no further process-
ing is required, a shipping carton may he
used to collect the parts. When amall
parts are deposited into large cartons,
operator attendance at the machine is
only required every few hours to replace
the carton. With larger parta, an suto-
matic counting or weighing system may
be required which indexes filled cartons
away from the loading area, Operator at-
tendance can be minimized by providing
sufficient inventary of empty cartons and
adequate storage space for the filled

containers.

Runnerless molds simplify the use of
bulk handling, since only the parts need
be handled. With cold runner molds, a
parts runner separator between the mold
and carton loading station separates parts
from the runners for regrinding. With
automatic scrap regrinding and recircula-
tion to the machine hopper, this approach
is almost as relisble a3 completaly run-
perless molding.

Parts unscrambiing

Many ungcrambling systems use a vibra-
tory bowl feeder. Stacking devices that
orient and count the parts-—containers,
lids, drinking glassas, etc.—are widely
used. Unscramblers must accumulate
sufficient inventory of the finished prod-
uct to enable an operator to handle the
output of severa] machine lines. With
cold runner molds, & parts runner separs-
tor can be used between the mold and the
unscrambling devies,

While this approach is inexpensive and
reliable, it has two major limitations. Due
to the vibrating action of these systems,
fragile parts and components that are sen-
sitive to scratching eannot be handled.
Because part geometry and center of grav-
ity are critical, the unscrambling equip-
ment usually is custom designed for
handling a particular product. As a re-
sult, often considerable on-line debug-
Fing is required to achieve acceptabia

operating sfficiencies, and sven rela-
tively minor part design changes can
obsolets the unacrambler.

Controlled

dropping
Another effective handling method isone .

in which injection molded parts are eject-
od in the pormal way, but the drop is con-
trolled so as to maintain part orientation.
For large shallow parts and single-cavity
maolds, opening the mold only a short dis-
tance permits the stationary mold haif to
guide the mold part as it falls. With mul-
ticavity molds, a special guiding mechs-
nism-—side tracks or rails within the

molds—usually is required. When the mold -

is closed, the rails are shuttled by a cam
mechanixm to a position outside the
molding surfaces. As the mold opens,

the rails are indexed inward surrounding
the side surfaces of the ejected parts. Sta-
tionary tracks installed below the mold
guide the parts downward and move them
towards a subsequent processing or pack.
ing station,

. Whils controlled drop systems ensure
100% reliability in part orientation, they
are limited to relatively shallow parts (2
in. maximum depth). Round and aquare
shapes are handied most effectively by
this means, with at least two points of
symmetry required for proper tracking.

Becsuse the rails must entrap the part,
the runner system and method of gating
are critical. Runneriess molds simplify the
use of guide rails. With cold runner molda,
runners must be separatad from the part
befars the rails move into position, Either
thres-plata or self-degating molds (with
secondary ejection of the runnars) may be
used for cold runner applications.

Positive takeout

The most effective means of orienting
parts is to grasp them directly as they are
ejectad from the mold. A wide range of
part sizes and shapes can be handled since
pickup devices can be designed to specifie
part configurations. Runners can be re-

. moved simultanecusly or ejected sepa-

;’llme since part geometry, raw mate-
And mold design have no effect on
Procedures.
:"""---._.___
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