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Abstract

Robust considering Click2Extrude Polymer is An Recreation nature's domain planned with assistance polymer
expulsion organizations help the at any point expanding requests to process complex profiles with tight tolerances,
personal satisfaction surface finishes Furthermore secondary quality properties toward lessened cosset.
Click2Extrude will be An virtual press the place clients could visualize material stream Also temperature inside a
pass on Throughout extrusion, and aggravate fundamental progressions to guarantee adjusted flow, same time
identikit Also eliminating item defects. We will get speed circulation ¢ temperature conveyance * molecule follow
Furthermore speed vectors * home time * strain * strain rate * Profile deformity ¢ Viscosity ¢ anxiety tensor * device
redirection Furthermore focuses on ¢ Profile alignment - cooling occasion when - level from claiming cooling -
hardening layer - hardening the long haul.

Introduction

Those proceeds Also quick advancement of capable registering equipment What's more proficient numerical
strategies are currently making it time permits on simulate, dissect and streamline three-dimensional expulsion
techniques for complex geometries, including moving Furthermore pivoting solid- apparatus limits What's
more moving free-surface boundaries, and in addition non- straight and viscoelastic polymer conduct.
However, this may be An amazing test Furthermore will be not setting off to a chance to be a simple task, yet
all the recently Creating registering instruments have An enormous possibility will uncover paramount inside
subtle elements of the expulsion courses like velocity, weight and temperature fields in the district for interest,
which is not time permits on a chance to be carried tentatively. Those primary challenge may be Also will a
chance to be on totally and faultlessly representable those polymer material behavior, a mind boggling
viscoelastic melt, which properties are evolving starting with batch-to-batch Also are subordinate and evolving
for methodology parameters, such as shearing stream rate and temperature. An additional challenge may be will
faultlessly speak to those unpredictable geometry from claiming expulsion gadgets Also exact limit states
which naturally transform along those limits Also in time.

However, suitableness simplifications, dependent upon profound Comprehension from claiming underlying
physical phenomena and using existing experimental results, will furnish powerful reproduction Furthermore
optimization, which when coupled with incredulous experimentation, might qualitatively enhance outline Also
handling velocity Furthermore result quality, Furthermore Therefore lessen expense for perplexing polymer
expulsion techniques Furthermore pass on plans. Computational reenactment alone camwood not replaceability
existing experimental building Furthermore experience, yet all the it does Furthermore will, more-and- more,
give acceptable discriminating comes about regarding internal stream Also high temperature exchange
phenomena (a incredulous see inside the “black-box”), which Might not have been investigated Toward
whatever viable methods. Thus, computational reproduction could not Also won't contend Furthermore
dislodge experimental Also test engineering, At will supplement Also upgrade it on another larger amount
Toward giving work to All the more powerful and precise utilization of existing test results, genuine
inconsistency what- if-analysis What's more a great deal quicker and lesquerella unreasonable plan
optimization, Furthermore expanded caliber of the expulsion methods and items.
Polymer extrusion, as one of the most important polymer processing methods, is a very complex and involves
the following:

1. Preparation and feeding granular polymer material to the extruder, in some cases including provision of

special environmental conditions (oxygen reduction, etc.).
2. Complex mixing, melting, forced flow with moving solid boundaries of extruder screw(s), and heating
and cooling of the melt to desired conditions.

Those last extrudate profile extents Also its consistency What's more accuracy, rely on upon: (a) general material
properties, (b) extruder Also kick the bucket mechanical design, What's more (c) Generally speaking methodology
control, including mechanical (kinematics Also dynamics), material stream weight Furthermore temperature, Also
natural states. This will be further muddled clinched alongside polymer transforming because of the way that its

INTERNATIONAL JOURNAL OF ENGINEERING SCIENCES & MANAGEMENT
499



[Singh & Sharma, 7(1): January-March 2017] ISSN 2277-5528
Impact Factor- 4.015

incredulous viscoelastic properties are Exceedingly non-linear and reliant on past stress-strain history Also
temperature, In this way Exceptionally reliant on Generally speaking speed What's more temperature profiles which
thus would subject to extruder and pass on dimensions, What's more methodology parameters Furthermore control.
At about this makes it a troublesome test to process necessary consistency from polymer batch-to-batch, What's
more methodology control from shift-to-shift.

Product Highlights
* Test and validate new die designs

* Improve productivity

* Optimize/correct die designs and process conditions

* Determine product quality

* Automated, easy to learn, extrusion-specific user interface

Benefits

* Validate new die designs: Creation of virtual die trials using Click2Extrude can determine potential issues in the
die design and help to correct them even before manufacturing the first die.

* Troubleshoot problem dies: Determine causes for the poor performance of a die using Click2Extrude analysis.

* Improve die designs: Click2Extrude can correct and improve the existing die design automatically by adjusting the
die dimensions to achieve the desired extrudate conditions.

» Manage thermal conditions: As a coupled solver, Click2Extrude accounts for the effect of heat transfer conditions
on the material flow in the die. It is also used to study cooling of the extruded profile in calibration dies.

* Improve productivity: Optimize process conditions to increase productivity using Click2Extrude.

* Improve quality control: Product quality can be improved by eliminating extrusion defects and the effects of die
deflection on the product shape. Through determination of recirculation zones, residence time, and excess heating,
potential degradation of polymer can be inferred.

* Reduce overall product development time: Combining all benefits, the overall product development time is greatly
reduced. A Complete Solution Die design Engineers:

* Test and validate new die designs

* Determine correct land lengths

* Adjust mandrel and spider dimensions Simulation Engineers:

* Design proper tool support * Predict tool wear and failure

* Troubleshoot problem dies

* Manage thermal conditions Production Engineers:

* Determine optimum process conditions

* Determine optimum cooling and calibration set-up

* Maximize recovery
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Figure 1-Extrude Die Simulation
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Hollow profile deformation Extruded polymer parts Velocity and pressure distribution in a spiral die

Velocity distribution in automobiie door trim Problem dies and corrections Temperature distribution in automobiie door trim

Figure -2 Details of Extrusion and stress analysis

Quality Engineers:

* Determine product quality * Optimize surface quality and profile shape ¢ Calculate profile yield strength
Capabilities Click2Extrude is a CAE tool used for virtual testing, validation, correction and optimization of the
extrusion process and die designs. Using Click2Extrude's broad capability set, engineers can identify design errors
before they become costly problems. Extrusion specific utilities for: * Plate meshing ¢ Coextrusion * Tool deflection
for die stress analysis ¢ Polymer melt flow Support for all die types: ¢ Plate dies ¢« Coextrusion dies ¢ Film and sheet
dies ¢ Spiral dies Predict extrusion defects: ¢ Extrudate swell prediction ¢ Profile shape prediction ¢ Coextrusion
layers interface deformation ¢ Deflection/shift of inserts * Dead zones and recirculation zones

Thermal management:

* Coupled flow and thermal solution ¢ Profile cooling in calibration dies Virtual die trials: ¢ Visualize material flow
* Determine causes for profile deflection * Study responses to design changes Tool deflection analysis: * Perform
coupled flow, thermal and stress analysis ¢ Determine die deflection ¢ Predict the effect of die/insert deflection on
product shape Comprehensive material database: ¢ Database of commonly used polymers and tools ¢ Built-in
module to fit material models using viscosity table data « Material models using user defined subroutines Wall slip: ¢
Power law model « Slip velocity model Optimization with solidThinking Click2Extrude: ¢« Optimize and improve die
designs ¢ Optimize process conditions
Polymer viscosity models: « Power law ¢ Carreau-Yasuda model * Cross and Modified Cross model ¢ Herschel-
Bulkley model ¢ Criminale-Ericksen-Filbey model (viscoelastic) ¢ Viscosity table data Temperature dependence: ©
WLF model * Arrhenius model ¢ Exponential model Results: * Velocity distribution ¢« Temperature distribution ¢
Particle traces and velocity vectors * Residence time ¢ Strain ¢ Strain rate ¢ Profile deformation * Viscosity ¢ Stress
tensor * Tool deflection and stresses ¢ Profile calibration - Cooling time - Degree of cooling - Solidification layer -
Solidification time
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Conclusion

That is the reason the polymer expulsion Furthermore bite the dust plan building have been, so far, basically relying
once experience, experimental data, What's more exorbitant experimentation modification What's more tweaking of
the kick the bucket plan and methodology parameters control. However, it will be turning into Right away workable
will coordinate computational Recreation What's more Investigation with existing experimental What's more test
experience, What's more qualitatively raise the polymer expulsion methodology control Furthermore bite the dust
configuration of the next level, Toward considerably expanding those item nature and speed, same time lessening
the procedure outline Also creation time, Also Generally speaking expense.

It may be vital should repeatable again, that computational reproduction What's more experimental expulsion
building have their selective qualities What's more Shortcomings and can't displace each-other, Anyway whether
appropriately integrated, will determinedly supplement each-other, bringing about a synergistic aftereffect which is a
great part more amazing over the straightforward entirety of cash of the two constituents. We will get speed
circulation ¢ temperature appropriation ¢ molecule follow Furthermore speed vectors * home time ¢ strain ¢ strain
rate * Profile deformity ¢ Viscosity * anxiety tensor * apparatus redirection What's more anxieties * Profile alignment
- cooling time - degree about cooling - hardening layer - cementing period..

References
[1] T. Tran-Cong. and N. Pi-lan-Thien, Die design by boundary element method, Journal of Non-
Newtonian Fluid Mechanics, 30 (1988) 37-46
[2] G. Zhao, Y. Mu, Finite-Element Simulation of Polymer Flow and Extrudate Swell through Hollow
Profile Extrusion Die with the Multimode Differential Viscoelastic Model, Advances in Polymer
Technology, Vol. 32, No. S1, E1-E19 (2013)
[3] Carneiro, O. S., Nobrega, J. M., Pinho, F. T., Computer aided rheological design of extrusion dies for
profiles, Journal of materials processing technology, 114, pp. 75-86, 2001.
[4] C.Sirisinha, A review of extrudate swell in polymers, J.Sci. Soc, Thailand, 23(1997), 259-280 [5]
http://en.wikipedia.org/wiki/Die_swell
[5] Pla-Dalmau, A, A.D. Bross, and V. Rykalin, “Extruding Plastic Scintillator at Fermilab,” TEEE
Nuclear Science Symposium, Portland, OR, 2003.
[6] Styron viscosity data, Test Report # 7903 and 7914, DatapointLabs, Ithaca, NY, 2003.
[7] Osswald, T.A. and P.J. Gramann, “Polymer Processing Simulation Trends”, Society for the
Advancement of Material and Process Engineers, Erlangen, Germany, 2001.
[8] Polyflow application software, Fluent Inc., Lebanon, NH.
[9] Lee, W.S. and S.H.Y. Ho, Extrudate prediction and die design of profile extrusion, ANTEC 1999.

INTERNATIONAL JOURNAL OF ENGINEERING SCIENCES & MANAGEMENT
502


http://en.wikipedia.org/wiki/Die_swell

