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Trai ni ng Obj ective

After watching this video and reviewing the printed material, the
student/trainee will gain a know edge and understandi ng of the bl ow nol ding
process and its basic variations.

 The basic bl ow nol di ng process is descri bed.

e The processing of parisons and preforns are detail ed.
e Continuous and intermttent nolding is explained.
 The biaxial and co-extrusion nmethods are discussed.

Pl astic Bl ow Ml di ng

These processes represent the nost popul ar way of producing holl ow products
such as bottles, drums, and other vessels out of thernoplastic materials.
This nmodern industrial technol ogy has evolved fromthe ancient art of glass
bl owi ng. Anbng the nmany types of resins used are:

e« various densities of polyethyl ene

* pol yet hyl ene terephthal ate pol ypropyl ene
* polyvinyl chloride

e thernoplastic el astoners

e pol ystyrene

e fluoropolynmers, and nmany ot hers

The principle process is “extrusion blow molding.” QGhers include injection
bl ow nol di ng, biaxial stretch blow nol ding, and co-extrusion bl ow nol di ng.
Al'l of which utilize elenents of either extrusion or injection, or both. Al
of the processes share distinct production stages:

e plasticizing or the nelting of resin

e parison production which refers to nost bl ow nol ding operations; or preform
production when referring to biaxial stretch bl ow nol ding

e inflation and cooling phases in the nold

e ejection fromthe nold

A fifth stage required in extrusion blow nolding involves trinmng the fina
product.

Process Operation

The sane bl owi ng technique is conmon to all the process variations and is
acconpl i shed through either a bl ow pin, needle, stuffer, or a core rod.

The process begins with applications of heat and pressure to create the
“nmelt.” The nelt is then processed through a reciprocating screw and ram
assenbly that pushes the naterial through a die to produce the “parison.”
This production of the parison nmay be continuous or intermttent and is
simlar to the injection nolding process. The reciprocal screw, which heats
and noves the resin, has feed, conpression, and netering zones. Once the
proper ampount of nmelt is available, a ramm ng action delivers the material to
the die and forns the parison. In the case where very |large parisons need to
be fornmed, an accunul ator type of machine is used. This is reservoir system
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which allows a nmelt delivery rate independent of the screw and rami ng
sequences.

In the continuous extrusion formof blow nolding. The screw does not

reci procate, but continues turning and thus continuously delivers nelt to the
head and die assenblies, form ng a continuous parison. Mst extruder head and
di e assenblies are known as the “cross head” type which divert the flow of
the resin fromhorizontal to vertical. Crossheads may either be center-feed
or side-feed. The center-feed design produces a uniformfl ow downward around
the tip of conical core or nandrel and results in a straight flow all around
the mandrel. Side-feed assenblies force the resin around the perimeter of the
mandrel and then extruded through the die as a parison with varying wal

thi ckness’. To control the parison’s tenperature and wall thickness, a
programer is used.

VWhile the intermittent extrusion systemis able to produce a w de range of
products, the continuous system uses several process variations that wi den
t he product range even further. These include the shuttle or reciprocating
bl ow nol di ng system and the rotary wheel bl ow nolding system

The shuttle systemuses nultiple nmolds and so requires nultiple parisons. To
acconplish this a manifold is used to distribute the melt to several dies at
once as the parisons arrive at the nolds bl ow position. A cutting device
separates the required portion of the continuous parison, a blow pin or
needle is inserted in the parison and with a jet of air the product is bl own
i nto shape. For high volume production, 20 or nore split nolds can be nounted
on a horizontal turntable or vertical rotary wheel for continuous nolding.

Injection blow molding utilizes elenents of conventional thernoplastic
injection nolding. This is nore econonical than the extrusion process and
generally is used for |arge production quantities of smaller containers of
less than liter size. Basically, the systenms include an injection station, a
bl ow station, and a strip or eject station.

Bi axi al Stretch and Co- Extrusi on Bl ow Ml di ng

These advanced processes have devel oped in response to nmarket demands and the
newer resins available. Biaxial blow nolding uses polyethyl ene terephthal ate
or PET. and is the second npost wi dely used bl ow nol di ng process and produces
a container by stretching either a preformor parison in both axial and
radi al directions. This stretching increases the materials strength clarity
and barrier properties while reducing naterial consunption. This nethod can
be used with several resin types and produces the bul k of soft drink

contai ners. The single stage version of the process produces the container
within one machine with nultiple stations. As a two-stage operation, it is
simlar to the single stage nmethod except that a preformis produced by a

i njection nolding nachi ne i ndependent of the stretch bl ow nol di ng nachi ne.

Co- extrusion bl ow nol di ng produces containers with nultiple wall |ayers.
These | ayers can be clear, colored, virgin, or recycled material. The
different |ayers are extruded together and simultaneously in the head and die
assenbly before their extrusion as a parison. Products produced nay have from
just two to as nany as seven |layers. Typical products include fuel tanks,
notor oil containers and condi ment bottl es.
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Revi ew Questi ons

1. Blow nolding uses resins that are call ed:
a. plastics
b. PVGCs
c. thernoplastics
d. polyners

2. The basic bl ow nolding process is built upon
a. conpression
b. extrusion
c. drawing
d. spinning

3. The function of the “needle” is to:
a. inflate the nelt
b. meter the nelt to the die assenbly
c. control the npbvenent of the screw
d. control die cooling

4., After the resin is forced through the die and crosshead assenbly, it is

call ed a:
a. nelt

b. parison
c. draw

d. flow

In the continuous node of extrusion blow ol ding, the screw
a. automatically reverses direction

b. punps laterally back and forth

c. is conmputer controlled

d. rotates in one direction

6. An accunul ator systemis used to produce parisons that are:

a. very snall
b. very large
c. thicker
d. thinner

Mul tiple parisons are produced in:

a. the injection nolding phase

b. the “shuttle” variation of the process
c. the center feed crosshead

d. the intermttent type of blow nolding

8. Smmller containers are produced by:
a. injection bl ow nol di ng
b. continuous bl ow nol di ng
c. rotary bl ow nol di ng
d. biaxial blow nolding

9. The resin used to produce soft drink containers is called:

a. PVC
b. TH
c. PET
d. FPO
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10. Co-extrusion blow nolding is used to produce:

cl ear containers

| arge containers

mul til ayered containers

heavy wal |l containers

aoop
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Answer Key
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