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INTRODUCTION

What is Two-Shot 
Injection Molding?
Two-shot injection molding uses a single tool to 
blend two or more materials. It enables tighter 
tolerances, more repeatability, and stronger 
bonding particularly with complex designs 
compared to other molding methods. It’s easy to 
see how combining various processes may save you 
time and money, and it’s even easier when you have 
a trusted partner’s experience on your side.

Two-shot molding can give you a competitive 
advantage, although cost and quality of two-shot 
molded parts are key considerations. These factors 
are determined mostly by design, and sub-optimal 
decisions have the potential of bringing your 
project to a halt. You might be wondering:  

• Should I consider going to two-shot molding for 
my part?

• Is it even possible that two-shot injection 
molding will work for my part?

• How does the two-shot procedure work?
• What specific design considerations should be 

made?

While this brief overview covers a few basic rules 
for developing two-shot injection molded plastic 
parts, it’s far from comprehensive. The amount 
of data out there is simply staggering. This 
background, however, can be used as a starting 
point for learning more about the two-shot 
injection molding process.

Prior to the invention of two-shot molding, multiple 
components of a part were molded separately 
and then combined to form a finished product. 
As a result, costs of assembly were significant, 
and reproducibility worsened the more steps 
were introduced into the process. Furthermore, 
multi-component assemblies had to be processed 
through chemical, mechanical, or adhesive bonding. 
The processes involved were complicated, time-
consuming, necessitated stringent oversight, and 
were unsuited for high-reliability components. 

Then two-shot came along and changed 
everything. It was simpler: Separate parts could 
now be produced on a single machine. It enabled 
two materials to be molded together in a single 
injection machine resulting in a part with multiple 
colors, surface grades, and functionalities. In every 
other high-volume scenario in which traditional 
molding methods are substituted with two-shot, 
there are numerous significant benefits:  

• Lower production and assembly times; 
• Higher repeatability and reliability; 
• Reduction in secondary processing;
• Lower program costs; 
• Greater functionality; 
• Better design flexibility while maintaining part 

rigor;
• Improved impact and vibration resistance; 
• More complex and creative part designs; and
• More color and surface grade options. 



HOW IT WORKS

Two-shot molded parts are employed in practically every industry, 
from consumer goods to transportation parts, to high precision 
components for medical devices. 

Two-shot injection molding, in a nutshell, is a 
procedure that mixes two materials into a single 
molded part. In the initial molding cycle, the 
material is injected into a mold. Then a second 
material is injected around it resulting in a multi-
material molded item. 

Two-shot injection molding is highly suited for high-
volume production and sophisticated part design. 
It’s commonly utilized in situations that call for: 

• Seals or sealing mechanisms
• Components or segments that can be moved
• Soft grips on rigid substrates
• Acoustic dampening or vibration dampening
• Descriptions or identifications on part surfaces
• Components with multiple colors or materials

There are two ways for positioning the first shot to 
receive the second. In either case, the initial shot 
is injected by one half of the machine while the 
second shot is injected by the other. This results in 
a significant reduction in overall cycle time per part, 
as well as huge cost savings.

Rotary Platen

In this method, a platen or turntable is used to 
install a core plate. A substrate portion is created 
when the first-shot mold closes around the core 
and plastic is injected. For the second shot, the 
mold opens, and the core rotates 180 degrees into 
position. When the second shot mold is closed, 
the second material is injected over it. The two-
component part is then discharged when the mold 
opens.

Robotic Transfer

With robotic transfer, the first material is molded in 
the same way as a standard single-shot component. 
The first-shot part is put into the second shot mold 
through a robotic arm rather than being ejected at 
the conclusion of its cycle. The second mold closes 
around the first-shot section after it’s in position, 
and the second material is injected around it. The 
two-component part is then discharged when the 
mold opens.

Two-Shot Injection 
Molding Process



DESIGN CONSIDERATIONS

Things to Keep in 
Mind with Two-Shot
From our experience, we’ve discovered that 
partnering with customers early in the design stage 
is perhaps the most crucial aspect for two-shot 
molding success. In this light, please don’t hesitate 
to reach out to us if you have any queries about 
whether your part can benefit from two-shot 
molding and how it affects your specific application.

Shut-offs

Shut-offs are locations where the mold closes to 
prevent the flow of plastic into a specific area. You 
may have seen this technique employed to make 
holes, snap features, and lengthy through-holes in 
single-shot injection molding. In the shut-off area, 
you’ll notice a little draft, or taper which allows 
the mold’s sealing faces to open and close without 
causing damage to one another. A minimum draft 
angle of 3-5 degrees is recommended; the greater 
the draft, however, the greater the clearance and 
the longer the lifetime of the mold will be. 

While mold-to-mold shut-off has its own set of 
issues, sealing the second shot mold against the 
first-shot substrate becomes a more complicated 
case in two-shot injection molding. To avoid flash, 
curling, fraying, and peeling in the shut-off area, 
the shut-off in two-shot must be constructed in 
such a way as to provide a strong link between the 
materials.

The most effective shut-off solutions maintain wall 
thickness while creating a crisp transition between 

the substrate and second shot material. One well-
known method is to incorporate a “step” in the 
first shot profile to create an abrupt transition 
between the two materials. Incorporating an accent 
groove in the first shot profile along the edge of the 
second shot is another popular approach. It’s also 
best to avoid rounded shut-offs and feathering (i.e., 
gradual thinning) of the second shot in the shut-off 
area. 

Gate Type

The gate is the passage through which melted 
resin enters the mold chamber in injection molding. 
To achieve the ideal cosmetic appearance and 
proportions as well as to minimize warping, the 
type of gate, its design, and its location must all be 
considered.

Tab gates and hot-runner gates are the two most 
common types of gates used in injection molding. 
Tab gates are the most popular and useful, 
although they aren’t always attractive. Tab gates 
have various disadvantages even though they’re a 
straightforward technique of putting resin into the 
mold cavity. The fact that tab gates transport resin 
into the mold through a runner, some cooling and 
thickening of the resin occurs necessitating a rather 
big entry into the mold chamber, resulting in a large 
tab to be trimmed.

Secondly, because resin cools as it travels to 
the gate, mold fill issues such as homogeneity, 



concentricity, knit line creation, thin features, and 
the like may arise. Automation is also hampered 
because of this. Finally, the location of the tab gate 
is limited to the mold’s parting line.

A hot tip gate, on the other hand, is a small circular 
opening with a thermostat-controlled heater 
bolted to the back of the mold that keeps the resin 
hot enough to pass through. The aperture can be 
narrower since the resin is hotter at the injection 
location. Material can thus be pressed further into 
thin features with hotter resin. Hot tip gates are 
often situated in the top center of a part (rather 
than on the dividing line, as with a tab gate) and 
leave just a small, raised nub on the part’s surface, 
which can be countered by adding a small dimple 
into the part design. Hot tip gates, like any gate 
design, have downsides as well—for example, small 
volume parts may be problematic due to the resin’s 
tendency to “cook” longer in the hot tip, potentially 
compromising its qualities.

Gate Location

The position of the gate is critical for achieving a 
homogeneous mold pack and appropriate surface 
aesthetics. The gate is commonly placed in single-
shot injection molding such that the melt enters at 
the thickest region of the cavity and subsequently 
flows to the narrower areas. However, the second 
shot in two-shot injection molding challenges this 
standard in two ways:

First, in two-shot, you must consider the proximity 
of the second shot gate to the substrate when 
positioning it. If the gate is too close, the heat 
from the second shot resin can deform or melt 
the substrate. The second shot resin may require 
the same or a lower melting point as the first-shot 
substrate, depending on the part design.

Second, all tab gates leave a flaw on the part’s 
surface known as remnant. The second shot can be 
used to disguise the substrate’s gate vestige if the 
appearance of the vestige is unwanted. However, 
after the mold cycle, the second shot vestige 
requires extra processing. Hot tip gates may be 
utilized to solve this problem, depending on the 

part design.

Design and material, as with any plastic molding 
technique, have a significant impact on the success 
of your part. The greatest results are obtained by 
using a well-designed part with a gate type and 
placement that are suitable with the resin you 
choose.

Resin/Material Selection

There are several relevant attributes to consider 
when selecting a material for your part. These 
include are mechanical, physical, chemical 
resistance, heat, electrical, flammability, and UV 
resistance. Here are some questions to think about:

• Temperature Exposure: What is the 
part’s minimum and maximum operating 
temperatures? Remember that the first shot 
substrate must be able to endure temperatures 
that are higher than the melting point of the 
second shot. 

• Bending Stiffness: Do you need a flexible or 
hard material? What should the deflection or 
bending strength be? 

• Impact Resistance: What hardness or surface 
toughness is required for each component? Is it 
necessary for the part to endure impact forces 
without shattering or breaking? 

• Tensile and Compression Strength: Will either 
component be subjected to compression or 
pull-apart forces? 

• Components and Assembly Interfacing: Does 
the part stand alone or is it part of a larger 
assembly? What method will be used to link the 
part to the interfacing pieces (i.e., welding, glue, 
mechanically joined, fasteners, etc.)? 

• Appearance: Is there a specific color, grain, 
texture, or gloss required for each component? 

• UV Resistance: Will the part be used outdoors 
or exposed to UV radiation in any other way?



• Chemical Exposure: What substances—such 
as gasoline, diesel fuel, antifreeze, and so on—
could this part be exposed to and damage its 
function? 

• Aging: What is the part’s required shelf life and 
product life?

If a material meets most of the requirements but 
falls short in one area, an additional resin could 
improve its qualities. Nylon 6/6, for example, flows 
smoothly, is appropriate for thin-walled parts, and 
has excellent impact resistance but you may have 
dismissed it due to its mediocre strength and lack 
of heat resistance. The addition of glass-fiber filler 
to the resin not only strengthens the nylon, but also 
makes it more heat resistant. Glass also minimizes 
the possibility of sink in thick sections, although 
depending on the material flow during the molding 
process, it may also cause warp in narrow areas.

In certain cases, it may simply be advisable to 
consider a different material family for your part:

• While polycarbonate is a popular material 
for optical components, acrylic is typically a 
superior choice for thick parts because it is less 
prone to sink, voids, bubbles, and poor part 
detail. 

• In big structural components, K-Resin, a 
styrene-like substance, is often a good 
substitute for ABS or polycarbonate. 

• Liquid crystal polymer (LCP) is another glass-
filled substance that is robust but may thin out 
as necessary.

There are thousands of materials to choose from, 
as well as thousands of ways to alter, blend, or fine-
tune them to achieve the desired results. Material 
data is available online from resin manufacturers, 
compounders, and independent resin search 
engines. When selecting a material, consult with 
your supplier; they can either provide direct advice 
or connect you with a specialist at one of their 
material suppliers. 

Material Bonding

Another factor to consider is the chemical 
compatibility between your substrate and second 
shot resin is critical for a strong molecular bond. 
The leg or surface area of the joint, or transition 
zone, between two resins should also be as long 
as possible. The perfect combination of materials 
and joint design should make it nearly impossible 
to remove the second shot from the first one. In 
fact, it should shred or possibly take some of the 
underlying material with it before detaching from 
the substrate. 

If bonding is crucial to your part, achieving a high-
level chemical bond isn’t always possible and even 
when it is, incorporating an appropriate mechanical 
bond may be advisable for your specific application. 
For this, there are a few locking features to 
consider that could improve bond strength and 
integrate a fail-safe mechanism ensuring your part’s 
integrity.

CASE STUDIES AVAILABLE

For questions about your part, or to learn more 
through case studies, contact EG Industries today.

Make it count.

2030 Dividend Drive
Columbus, OH 43228
(614) 219-1423
info@egindustries.com


