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Multishot Injection Molding:
Definitions and Rotation Mechanisms

It 1s said that necessity is the mother of invention and that 1s true for the birth of overmolding,
The need for permanent lettedng on typewrter keys spawned this new technology, The process
used to create overmolded parts in this way had two steps: one step to mold the form of the
key, and another in a different machine to mold the graphics onto the key.

Innovatons have made this process more efficient, combining the two steps into a molding
process that can be achieved with one mold in one machine with multiple injection units,
known as multishot molding. Toothbrushes and disposable razors were some of the first prod-
ucts made using this process. Manufacturers could combine a hard plastic base, or substrate,
with an elastomer as the second shot, offenng a gap surface and a different color. These con-
sumer products were also being produced by the millions, justifying the higher cost of multishot
tooling compared to traditional single shot tooling,

As the multishot process was perfected and additional innovations made tooling and machines
less costly, the multishot process became more affordable and attractive for producing items
that would not be manufactured in such high volumes,

Limitations in the vardety of materials that could be bonded together with multishot challenged
resin suppliers to formulate new compounds that could be used. The availability of new maten-
als then spurred the creation of new applicatons. With the recent development of vulcanized
thermoplastic elastomers (1TE), the door has been opened for multishot design for applications
where conditions require extreme heat and/or chemieal resistance.

Mot every injection molder has made the investment in the equipment and traning needed to
offer multishot technology so it remains a specialty niche for molders who also help customers
recognize potential ways to improve products by applying multishot prnciples,

An assembly
operation is
eliminated and
the gasket is
always in the
correct posi-
tion when it
is bonded to
the fitting
with multishot
technology




Insert Molding

Insert molding involves rwo differ- Hand loaded: a machine opera-  Robotically loaded: a robot trans-
ent injection molding processes, each  tor loads the molded base part fers the base part from the first ma-
with their own unique mold. Insert into the second mold. chine immediately to the second
molding can also be used to mold mold for overmolding,

plastic around a non-plastic part, but * Adwoiges: themight lie

Fo it e Tisi e il i appropriate for situations . :ﬂdt_r:mtagcs: _Com-'cpunnal in-

ilhine absat i hadin e b ta where volumes are low and jection molding equipment can
lasti Y c:u. ! E. ;n kit tooling investment must be be used; better consistency than

plastic matenials Into ane part. kept to a minimurmn, hand loaded; positioning of the

Conventional injection molding two materials may be better than

*  Disadvantages: Part price is

i is used d .
Equipenent in used 6 progiice one Highet Kitdirig: &£ the terh hand loaded
part. This is then transferred and s i ; ; ;
; ;o materials is not maximized e Disadvantages: requires capital
held in a second mold for the injec- : : : -
o of a second material. because the first shot is al- investment in robotics and end-
ready fully cured; consistency of-arm tooling: bonding of two
The transfer berween the two shots may be mmpmnﬁggd and materials is not maximized.

can be achieved by hand or by robot. scrap rates high.

Two Shot Molding
Multishot Molding

Also called multishot molding, this process allows for two different materials to

can be used to bond
be molded in a single molding cycle.

1wo or more A two shot injection molding machine has two independent barrels that each have
their own set of processing specifications,
wmpatzfxfe m&&fﬁ'ﬂdﬁ' During each molding cycle, the base part 1s created in one part of the mold, while

the overmold is applied at the same time in another part of the mold.

together into one i i3 :
Ihe mold becomes positioned between cycles by a rotary mechanism: Rotary

Platen, Rotary Die or Rotary Index Plate. The type of mechanism wsed for ro-

ohesive unit.
conesive uni, tation has great implications for the design features of the finished part.

Applications for Multishot Technology

¢ Eliminate secondary operations » Shielding e Slip resistance

Multishot molding most often eliminates an assembly when »  Gaskets & Seals + Abrasion resistance
compared to alternate designs, Products can be improved
and some products are only possible with the supenior

chemical bonding that is attained with multishot molding,  Soft grip surfaces » Impact protection

¢ Permanent graphics ¢ Backlighting

Costs can be reduced by eliminating the need to stock nu-
merous parts and adhesives. Eliminating a manual assembly
decreases costs while increasing the consistency and quality
of the finished part.

+ Shock absorption ¢ Vibration dampening
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Rotary Platen

Rotary Platen Two Shot Mold-
ing refers to a process where
the rotation of the base part
into the overmold cavity 1s ac-
complished by a rotary mecha-
nism mounted onto the moving
platen of the molding machine,

The term platen refers to the
large steel surfaces where the
mald is mounted into the press.
The ejection system that re-
moves the finished parts and
runners from the mold is
mounted to this platen.

Rotary Die

This ts the process that was
used to produce typewriter key
caps with permanent graphics.
The use of rotary dies is limited
to small parts,

Molding of the two materials is
done simultaneously. Rack and
pinion or rotary driven mecha-
nisms rotate the entire mold.

Advantages:

*  Since the base part is re-
strained in rotation, the
overmold is always posi-
tioned correctly.

* Bonding of the two materi-
als is maximized since the
brase part does not com-
pletely cool between cycles.

*  Warpage is minimized be-
cause shrnking and cooling
of the two matenals occurs
at the same time once the

The type of mechanism used
varies because all are custom
bualt according to each part
design.

Advantages:

¢  Excellent bonding and
minimal warping, as above.

®  The overmold can extend
to both the cavity and core

Rotary Index Platen

This process is used when the
second shot matenal 1s required
on both the front and back
sides of the first shot.

There is a center “floatng™

plate that holds the first shot
part and rotates the part to a
new set of cores and cavities.

Advantages:

*  Extends design possibilities
beyvond the limitations of

the Rotary Platen coneept
by allowing the placemem
of the second shot of mate-
rial on the front and back
of the part.

*  All of the advantages of
Rotary Platen molding ap-
ply o Rotary Index Platen
molding mcluding exact
positioning of the over-
mold, supedor bonding of
the two matenals, minimal
warpage from cooling, and

finished part is ejected
from the mold.

* Consistency is maximized
and costs potentally re-
duced because of the elimi-
nation of human error.

Disadvantages:

* Mold cost is higher than
sitnple insert molding,

* Some design limitations
because of how the part is
held in the mold.

of the mald, increasing

design possibilities.

Disadvantages:

* Mold cost can be prohibi-
tive because of custom
built rotary mechanisms.

»  Usually limited to small
parts.

maximized consistency of
parts.

Disadvantages:

* Mold cost is higher than
rotary platen molding,

*  Because of machinery and
processing expertise
needed, only a limited
number of injection maold-

ers have the capability to
offer this type of process.
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Multishot design
for this electronic
housing creates an
airtight button
membrane to protect
components and also
provides a grip
surface

The type of
mechanism used
for rotation bas
great implications
for the design
features of the

[finished part.

Important user
instructions
are permanent
when created
with multishot
technology
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Multishot Technology

for exceptional performance

) Rolco

[n order to achieve an over-
molded product with out-
standing functional character-
istics and good cosmetics ata
reasonable price, the design
phase needs to be integrated
with the manufacturing phase.

Material Selection:

Choice of materals is critical
for successful bonding. Not
all overmold resins bond o all
substrates. Carcfully examine
the material choice for the
substrate. [t may be necessary
to rely on the design of the
part to provide the necessary
performance characteristics in
instances when a high engi-
neering grade of matenial does
not have a suitable choice for
an overmold resin.

An elastomer
molded to a
rigid substrate
provides a soft
grip surface
and color-
coding

Once you have selected a sub-
strate, consider the necessary
adhesion of the overmaold
resin. Look at the durometer

Founded in 1980, Roleo offers custom
design multishot solutions for the most
demanding applications. Tell us about
_your product and your business and
well help you discover multishot
opportunities that can result in a better
product, faster production, cost savings

and a stronger brand.

Designing for multishot

or hardness that is desired and
consider how the durometer
affects abrasion resistance and
tear strength that is needed in
the finished part.

The environment in which the
finished part will be used is
always a factor when choosing
a resin. Parts that will be ex-
posed to the outdoors, ex-
treme heat, or corrosive
chemucals will require differ-
ent resin combinations,
Design Tips:

Accent grooves between the
substrate and overmold
greatly enhance the appear-
ance and overall manufachura-
bility of the finished part.
These grooves help reduce the
visibility of the variation in the
manufacturing process as well
as give the mold builder an
area that serves as shutoffs
berween the substrate and the

steel of the overmold caviry.

Overmold materials, espe-
cially TPEs, leave large gate
vestiges. Consider gating
methods that can be trimmed
off and hidden,

The use of nominal wall sec-
tions and proper b propor-
tions will help solve many
manufacturing related prob-
lems such as sink, warpage,
and scuffing,

Design Collaboration:

Partner together with experts
in multishot molding for
guidance in part design and
material selection. If vou
aren’t ready for that yet, call
on these experts to help you
learn more about multishot
s0 that you can venture into
this area of manufacturing
that has the potential to push
vou past your current

limitatons.



