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How to Choose Twin-Screw Screw Elements Based on
Material, Filler Loading, and Production Rate

Nanjing, Jiangsu Nov 12, 2026 (Issuewire.com) - How to Choose Twin-Screw Screw Elements
Based on Material, Filler Loading, and Production Rate Selecting the right screw configuration is rarely
a one-answer problem. A configuration that works well for a low-viscosity masterbatch may perform
poorly when applied to a highly filled polyolefin, and a layout optimized for one throughput target may fail
at another. For compounding engineers, choosing Twin-Screw Screw Elements
(https://www.lesunscrew.com/products/screw-element/) requires thinking in terms of variables rather
than templates. Three inputs dominate the decision: material characteristics, filler loading, and
production rate. Each pushes configuration in a different direction, and finding the balance among them
is what separates a reliable screw design from a copied recipe. Three factors provide a useful starting
framework: material characteristics, filler loading, and production rate. Material properties influence
feeding, melting, conveying, and shear response. Filler loading affects the required balance between
dispersive and distributive mixing, as well as feeding and venting requirements. Production rate
changes the required conveying capacity, fill level, residence time, and available thermal and
mechanical energy. The practical challenge is to reconcile these factors into a screw configuration that
delivers the required product quality without imposing unnecessary thermal load, pressure, or
mechanical stress. What Framework Helps Compounders Move Beyond Trial-and-Error Element
Selection? Copying a reference configuration from a datasheet or from a previous project can provide a
useful starting point, but it does not guarantee the same processing result. A screw layout is developed
around a particular combination of polymer properties, formulation, feed system, operating conditions,
and throughput. When one of these variables changes, the process conditions inside the screw channel
can change as well. A more disciplined approach treats element selection as a three-dimensional
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decision. Material characteristics determine how feed and melting zones should be built. Filler loading
dictates the dispersion and venting strategy. Production rate constrains screw length, pitch, and thermal
budget. Handling these dimensions in sequence, then reconciling the conflicts they inevitably create,
tends to produce configurations that behave predictably in production. A more disciplined approach
treats screw element selection as a three-dimensional engineering decision. Material characteristics
determine how the feed, melting, and conveying sections should be developed. Filler loading influences
the required level and type of mixing, together with the need for side feeding or devolatilization.
Production rate establishes the required conveying capacity and affects residence time, fill level,
pressure development, and thermal load. These variables also interact. Increasing throughput, for
example, may reduce the residence time available for melting and mixing. Increasing mixing intensity
may improve filler dispersion but can simultaneously increase mechanical energy input and melt
temperature. The objective is therefore not to maximize any individual parameter, but to establish an
appropriate balance between conveying, melting, mixing, residence time, pressure generation, and
thermal control. How Do Material Characteristics Shape the Feed and Melting Zones? Feedstock
properties define the earliest stages of the screw. Bulk density and physical form influence how easily
material enters the barrel. Fine powders with low apparent density often bridge in the feed throat, while
pellets flow readily but require different melting behavior. Fibers and regrinds introduce additional
handling challenges related to bulk uniformity. Long-pitch conveying elements — single- or double-
flighted — usually open the shaft to accommodate low-density feed. When material resists intake, SSK
elements provide an effective solution. Their geometry increases the free volume near the feed opening
and improves the pulling action, which helps with fluffy powders, poorly flowing fillers, and reground
material. Downstream, forward kneading blocks handle melting, with disc width and offset angle tuned
to the polymer's thermal window. Heat-sensitive resins such as PVC, TPU, or biopolymers benefit from
narrower discs and moderate offset angles that limit peak shear temperature. Feedstock properties
define the requirements of the earliest screw sections. Bulk density, particle size distribution, particle
shape, moisture content, and physical form all affect how reliably a material enters the extruder. Pellets
generally provide relatively stable feeding behavior, whereas low-bulk-density powders, fibrous
materials, flakes, and regrind can present greater challenges related to bridging, feeding stability, and
inconsistent bulk flow. For low-bulk-density materials, larger free volume and appropriate conveying
geometry can improve solids transport and reduce the risk of unstable feeding. Long-pitch conveying
elements are commonly used where high conveying capacity and gentle solids transport are required.
Specialized high-free-volume or feeding elements can be considered when conventional conveying
geometry does not provide sufficient intake capacity. The transition from conveying to melting must then
be matched to the polymer's rheological and thermal characteristics. Kneading blocks and other mixing
elements can introduce mechanical energy and promote melting and homogenization, but their
geometry should be selected according to the required melting rate and allowable thermal history rather
than simply maximizing shear. For heat-sensitive materials such as PVC, TPU, or certain biodegradable
polymers, excessive local shear and residence time can increase the risk of thermal degradation. In
these cases, the configuration may favor controlled mechanical energy input, appropriate kneading-
block geometry, sufficient conveying capacity, and effective temperature management rather than an
unnecessarily aggressive mixing section. The relationship between kneading-block stagger angle,
conveying ability, and mixing intensity is well established: increasing the offset angle generally reduces
conveying capability while increasing the intensity of mixing and backflow. How Does Filler Loading
Change the Dispersion and Venting Strategy? Filler content shifts the emphasis from melting to
dispersion. At low to moderate loadings — up to roughly 30 percent — a standard sequence of forward
kneading blocks generally provides sufficient mixing without special measures. As loading rises above
40 percent, the mechanical demand on the dispersion zone grows, and reverse kneading blocks or
wider dispersion sections become necessary to break down agglomerates fully. Fiber-reinforced
compounds add another constraint. Excessive shear damages fiber length and reduces mechanical
performance, so distributive mixing elements such as SME or ZME often replace aggressive kneading
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in the final mixing stage. High-loading formulations also generate more volatiles and entrapped air. Vent
zones, therefore, need enough capacity to remove them cleanly. Readers dealing specifically with
heavily filled formulations may find the discussion in screw configuration solutions for high filler
compounding (https://www.lesunscrew.com/blog/screw-configuration-solutions-for-high-filler-
compounding-reduce-wear-improve-mixing.html) a useful complement to the framework outlined here.
Filler loading changes the processing problem substantially because the objective is not simply to "mix
more." The configuration must provide an appropriate combination of dispersive mixing and distributive
mixing. Dispersive mixing is primarily associated with breaking down agglomerates and reducing the
characteristic size of poorly dispersed particles. Distributive mixing, by contrast, promotes spatially
uniform distribution of the dispersed phase throughout the polymer melt. Both mechanisms are
important, but the required balance depends on the filler, particle characteristics, polymer viscosity,
formulation, and target compound properties. At relatively low or moderate filler levels, conventional
conveying and kneading sections may provide sufficient mixing when the filler is readily incorporated
and does not form persistent agglomerates. As filler loading increases, however, the material can
become more viscous and the solids concentration can increase significantly. The configuration may
then require a more carefully designed mixing section, with kneading elements, mixing elements, or
combinations thereof selected to provide the required dispersive and distributive effects without
excessive pressure or temperature rise. The correct solution also depends strongly on filler type. Mineral
fillers such as calcium carbonate and talc, for example, behave differently from high-aspect-ratio glass
fibers. For fiber-reinforced compounds, excessive local shear or repeated high-stress passages can
shorten fibers and reduce the reinforcement efficiency. The objective is therefore not maximum shear,
but sufficient wetting and distribution with controlled mechanical stress, particularly after the fibers have
been incorporated into the polymer melt. High filler loading can also increase the amount of entrapped
air and, depending on the formulation and feedstock, moisture or other volatile components. Appropriate
venting or vacuum devolatilization capacity may therefore become an important part of the screw and
barrel configuration. The venting zone must be positioned and sized so that the material is sufficiently
molten and stable while avoiding excessive melt carryover through the vent. Readers dealing
specifically with heavily filled formulations may find the discussion in Screw Configuration Solutions for
High Filler Compounding (https://www.lesunscrew.com/blog/screw-configuration-solutions-for-high-filler-
compounding-reduce-wear-improve-mixing.html?utm_source=chatgpt.com) a useful complement to the
framework outlined here. How Does Target Production Rate Constrain Screw Length, Pitch, and
Thermal Budget? Throughput sets the outer boundary of what a given configuration can achieve. Higher
output rates demand larger volumetric capacity in the feed zone, which typically means longer pitch and
more free channel volume. However, raising throughput also compresses the time available for melting,
dispersion, and venting — a hidden trade-off that many first-time designers overlook. Pitch selection
therefore has to shift zone by zone. Feeding uses long pitch; pressure-building zones use short pitch;
kneading zones balance residence time against thermal load. L/D ratio matters as well: shorter
machines force functional zones to overlap, while longer machines allow cleaner separation. Simply
increasing throughput on an existing configuration often distorts the residence time distribution and
produces uneven mixing or incomplete devolatilization. Throughput establishes one of the most
important boundary conditions for screw configuration. Increasing production rate requires sufficient
conveying capacity and free volume, but throughput cannot be considered independently of screw
speed, fill level, residence time, and the available processing length. A higher feed rate can increase the
solids loading within the screw and alter the degree of filling in individual process zones. At the same
time, if screw speed is increased to maintain conveying capacity, mechanical energy input and melt
temperature may also rise. Conversely, increasing throughput without providing sufficient melting and
mixing capacity can result in incomplete melting, poor filler incorporation, unstable devolatilization, or
inadequate homogenization. Pitch therefore needs to be considered zone by zone rather than as a
single machine-wide parameter. Longer-pitch conveying elements are generally favorable where high
conveying capacity is required, while shorter-pitch or non-conveying elements can be used where
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pressure development, residence time, or mixing intensity needs to increase. Kneading elements
introduce additional resistance to forward conveying and can create more intensive mixing and
backflow, with the exact effect depending on disc geometry, stagger angle, disc width, fill level, and
operating conditions. L/D ratio also determines how much functional separation can be achieved
between feeding, melting, filler incorporation, mixing, devolatilization, and pressure-building sections. A
shorter processing section may require several functions to be combined within a limited axial space,
whereas a longer L/D provides greater flexibility for separating process zones. For this reason, simply
increasing throughput on an existing screw configuration is not always sufficient. Changes in throughput
can alter residence time distribution, filling behavior, melting progression, mixing intensity, and
devolatilization performance. A reliable scale-up or capacity increase should therefore consider the
complete process window rather than throughput alone. How Do the Three Dimensions Interact in Real
Configuration Decisions? No single configuration satisfies all three demands equally. Recognizing
where one dimension must yield to another — typically throughput yielding to product quality, or
dispersion yielding to thermal protection — is the practical outcome of the framework. Consider a low-
bulk-density mineral-filled polyolefin running at moderate output. The feed section may require
increased free volume and stable solids conveying, while the downstream mixing section must provide
sufficient dispersive and distributive mixing without creating excessive pressure. If the formulation also
introduces significant air or moisture, the configuration must provide an effective devolatilization zone. A
heat-sensitive elastomer containing reactive additives and operating at high throughput presents a
different challenge. The configuration may need efficient melting and incorporation while limiting
unnecessary residence time and excessive mechanical energy input. Mixing elements can be used
where appropriate to promote distribution while avoiding an unnecessarily long or aggressive kneading
section. A fiber-reinforced polyamide at high throughput creates another combination of requirements.
The feed section must provide stable and sufficiently high conveying capacity, the melting and
incorporation stages must establish good polymer-fiber wetting, and downstream mixing must maintain
adequate distribution without imposing excessive shear on the reinforcing fibers. These examples
illustrate an important principle: there is no universally optimal screw configuration independent of the
process window. Increasing mixing intensity may improve dispersion but can also increase thermal load
and pressure. Increasing conveying capacity may raise throughput but reduce the residence time
available for melting or mixing. Extending the mixing section may improve homogenization but can also
increase mechanical energy input. The practical objective is therefore to determine which variable is
critical for the application and then design the other zones around that priority. In many applications,
product quality takes precedence over maximum theoretical throughput; in others, thermal protection or
fiber preservation may limit the permissible mixing intensity. How Do Specialized Elements and Barrels
Extend the Framework? Standard conveying, kneading, and mixing elements cover most situations, but
specialized components address boundary cases. SSK elements improve feeding for materials that
resist normal intake. Combi barrels integrate feed and vent functions in a compact layout, which helps
when shaft length is limited. Vented barrels support devolatilization in formulations that generate
significant volatiles, whether from moisture, low-molecular-weight residuals, or reactive by-products.
Within the mixing family, selection follows material behavior. SME suits general distributive mixing with
modest shear. TME performs well in low-viscosity systems. ZME protects shear-sensitive additives.
CKE consolidates kneading and distributive functions when shaft length runs short. Matching these
elements to the three-dimensional framework — rather than choosing by name recognition — produces
more consistent results. High-free-volume or specialized feeding elements can improve the handling of
low-density powders, fluffy materials, and difficult-to-feed solids. Side-feed sections can provide a
controlled introduction point for fillers that are difficult to incorporate through the main feed opening.
Vented and vacuum-capable barrel sections provide the necessary process environment for removing
air, moisture, residual monomers, or other volatile components after the material has been sufficiently
incorporated. Combi-type barrel arrangements can combine feeding and venting functions within a
compact processing section where axial space is limited. Their suitability, however, depends on the
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material state, feed method, devolatilization requirement, and the overall pressure profile of the screw.
Because terminology and geometry can vary between equipment and component manufacturers,
elements such as SME, TME, ZME, CKE, and specialized SSK-type designs should be evaluated
according to their actual geometry, conveying characteristics, free volume, mixing mechanism, and
application rather than by designation alone. The same principle applies to barrels. Closed, open, side-
feed, vented, liquid-injection, and combined barrel sections are not interchangeable simply because
they occupy the same axial length. Their selection should follow the material addition point, process
state, pressure profile, thermal requirements, and devolatilization objectives. How Does Lesun Screw
Turn the Selection Framework into a Working Configuration? Applying a selection framework requires a
supplier capable of delivering the full range of components without gaps. Lesun Screw
(https://www.lesunscrew.com/company-profile.html) (Nanjing Lesun Screw Co.,Ltd.), based in Nanjing,
produces conveying elements in single-, double-, and triple-flighted variants, kneading blocks in
forward, neutral, and reverse configurations, and the complete family of SME, TME, ZME, and CKE
mixing elements. SSK elements, combi barrels, and vented barrels round out the offering, allowing full
configurations to be sourced from a single manufacturer. Applying a selection framework requires more
than having a catalog of individual components. The supplier must be able to translate process
requirements into compatible screw elements, shafts, barrel sections, and material systems. Lesun
Screw (https://www.lesunscrew.com/company-profile.html?utm_source=chatgpt.com) (Nanjing Lesun
Screw Co., Ltd.) provides conveying elements in single-, double-, and triple-flighted configurations,
forward, neutral, and reverse kneading elements, and a range of mixing elements for different conveying
and mixing requirements. Specialized feeding elements, side-feed and venting solutions, and different
barrel configurations can be incorporated where the process requires them. Material selection is
considered together with geometry and operating conditions. Abrasive formulations and high-filler
applications may require powder-metallurgical or other high-wear-resistance alloy systems in critical
zones, while nitrided steels can provide a practical solution for many general-purpose applications.
Corrosion-resistant material systems can be considered for formulations involving corrosive
components or demanding chemical environments. Nanjing Lesun Screw Co., Ltd. also supports
customers with configuration review, helping translate the material-filler-throughput framework into a
specific screw and barrel arrangement. Compatibility with mainstream twin-screw extruder platforms,
including Coperion, Leistritz, KraussMaffei, JSW, Berstorff, and major domestic brands, allows the
selected configuration to be implemented within the corresponding machine platform without requiring
changes to the basic extruder architecture. Conclusion Screw element selection becomes far more
manageable when treated as a structured decision across three dimensions rather than a single-
question search. Material characteristics shape the feed and melting zones, filler loading determines
dispersion and venting strategy, and production rate sets the boundaries within which the other two
must fit. Working through the framework methodically — and drawing on a supplier able to deliver every
component it calls for — produces fewer surprises in commissioning and better repeatability in long-
term production. Further product information and configuration references are available

at https://www.lesunscrew.com/. The objective is not to maximize conveying, shear, or mixing intensity
independently. It is to establish a configuration in which each processing zone performs its intended
function while maintaining an appropriate balance between throughput, mixing quality, thermal history,
pressure, wear, and service life. Working through these variables systematically — and partnering with
a supplier capable of providing the required screw elements, shafts, barrels, and material systems —
can reduce commissioning risk and improve process repeatability over long-term production. Further
product information and configuration references are available through Lesun Screw.
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