READ ME



(Windows Version 3A)





Thank you for reviewing the Akro-Co-Twin Screw (R) Extrusion Simulation & Modeling software package created by Dr. James L. White, Professor of Polymer Engineering, and many polymer engineering students (i.e. Ph.D. candidate) over the past 10+ years at The University of Akron, Akron, Ohio (USA)



Prior to sending you these files we have given our best effort and care by using McAfee’s VirsusScan to check for any known viruses, trojans or the like so that you can safely open and use this demonstration software.  You are encouraged to take precautionary measure to protect your computer system.





The main sections contained within this Read Me file are: 



1.  HARDWARE  REQUIREMENTS



2.  INSTALLATION  INSTRUCTIONS



3.  OPERATING  &  NAVIGATING  INSTRUCTIONS



4.  ADDITIONAL  RESOURCES



5.  SELECTED  REFERENCES (volume, page, year)



6.  DEMO - STEP  BY  STEP  INSTRUCTIONS - Quick Reference for 10 Minute Demo







This “demonstration” or “demo” package contains the following files:



1.  Akro_C1.CAB     (1.25 MB)

2.  Akro_C2.CAB     (577 KB)

3.  Setup.lst               (5 KB)

4.  Setup.exe             (137 KB)

5.  152 Read Me File Demo  (this file)



This “demonstration” package only contains the very popular Coperion Werner & Pfleiderer (C W&P) ZSK 30 extruder, typically found in one’s lab, in the database to demonstrate the powerfulness and user-friendliness of the simulation and modeling software while the “licensed” version contains the full database of extruders which currently contains various corotating twin screw models from: Baker Perkins, Berstorff, Clextral, Comac, Japan Steel Works (JSW),  C W&P, Leistritz, Macros, Windsor with others being added when data becomes available or upon request by licensed users.



Extruder models in the “licensed” version database are:



Coperion Werner & Pfleiderer ZSK 30, ZSK 40, ZSK 53, ZSK 57, ZSK 58, ZSK 70, ZSK 83, ZSK 90, ZSK 92, ZSK 130, ZSK 133, ZSK 160, ZSK 300; Japan Steel Works TEX 30CT, TEX 30HCT, TEX 44, TEX 65; Berstorff ZE 60 and ZE 130A; Clextral BC 21 and BC 105; Baker Perkins MP 2019, MP 2050, MP 2065, and MP 2100; Comacplast EBC 40; Kobe Steel KTX 30; Macross NRII 46; and Windsor KCE 60



The “licensed” software package, pursuant to the terms and conditions of the license agreement, comes with technical support from the Akro-Co-Twin Screw Extrusion Support staff of engineers.







1.  HARDWARE  REQUIREMENTS



The present version of Akro-Co-Twin Screw(R) can run on all IBM PC, Pentium 200 or higher systems, or compatibles with 32MB of RAM.  EGA and coor monitor are necessary.  The PC must have a hard disk, disk drive, CD-ROM drive and Microsoft (MS) Windows 95/98/ME.  A printer is required to print graphical and text simulation results.





2.  INSTALLATION  INSTRUCTIONS



To install this demonstration Windows Version 3A software on your PC hard drive, using either diskettes or CD, please follow these user-friendly instructions using your mouse:



1.  Left click on the “Start” button

2.  Move mouse cursor over “Settings” then left click on “Control Panel”

3.  Double left click on “Add/Remove Programs”

4.  Place Disk #1 or CD into corresponding drive

5.  At the “Install/Uninstall” tab page, left click on the “Install” button and follow the

     instructions



If downloading from the Internet, the setup.exe file contains a self extracting wizard to automatically install the software on your PC hard drive.





OPERATING  &  NAVIGATING  INSTRUCTIONS



Once the software is properly loaded onto your PC hard drive the Akro-Co-Twin Screw Extruder logo will appear in the center of the screen.  Please click on the logo to enter the applications program (i.e. the logo disappears).  Below are additional instructions which describe the format and options contained within the user-friendly simulation and modeling software package to help you in successfully navigating through the software.



At the top of the screen are seven (7) Main options which consist of the following headings:



		1.  File

		2.  Design\Edit

		3.  Simulation

		4.  Display

		5.  View File

		6.  Print File

		7.  Database





Each of the seven (7) Main options contain several additional options



1.  File



	This option permits the user to establish general settings.



	Additional Options:

	1.a.  Select/Edit Extruder Category

	1.b.  Printer Set Up

	1.c.  Exit



2.  Design\Edit



This option permits the user to customize designs for (a) screw element by element (i.e. screw and kneading disk); (b) barrel (i.e. elements, L/D, number of hoppers, elements and vents); and (c) die.  Alternatively, the user can edit an existing configuration design.



	Additional Options:

	2.a.  Screw Design/Edit

		2.a.i.   Design New Screw

		2.a.ii.  Edit Existing Screw

	2.b.  Barrel Design/Edit

		2.a.i.   Design New Barrel

		2.a.ii.  Edit Existing Barrel

	2.c.  Die Design/Edit

		2.a.i.   Design New Die

		2.a.ii.  Edit Existing Die

	2.d.  Extruder Assembly





The “demonstration” package contains separate “example” files for screw, barrel, die and extruder so that the user can quickly review and simulate a demonstration example without any data input.  These “example” files should be sufficient enough for the user to use as a reference point for creating custom files.



TIP:  When creating custom files (i.e. screw, barrel, die and extruder), the user is advised to develop its own coding system for naming (i.e. organizing) the files for easy retrieval.  A general Master file can be created that contains very common or universal input data in order to save time of repetitively entering this data when a new design is edited or created.



3.  Simulation



This option permits the user to specify and analyze the extruder, specify general input parameters, and calculations



	Additional Options:

	3.a.  Specify Extruder

	3.b.  Analyze Extruder

	3.c.  Specify Parameters

		3.c.i.   Specify New Parameters   (reference General Input Parameters below)

		3.c.ii.  Retrieve Old Parameters  (reference General Input Parameters below)

	3.d.  Calculation



		General Input Parameters:

		step #1:

			a.  screw rotational speed (RPM)

			b.  die pressure (MPa)



		step #2:  

			a.  bulk density of solid (g/cm3)

			b.  heat capacity of solid (KJ/Kg-K)

			c.  thermal conductivity of solid (W/m-K)

			d.  friction coefficient at barrel surface

			e.  friction coefficient at screw surface

			f.  heat transfer coefficient at barrel surface (W/m2K)

			g.  hear transfer coefficient at screw surface (W/m2K)

			h.  barrel temperature (C)

			i.  screw temperature (C)

			j.  solid feed temperature (C)



		step #3:

			a.  density of solid in melting region (g/cc)

			b.  heat capacity of solids (KJ/Kg-K)

			c.  melting temperature (C)

			d.  heat of fusion (J/g)



		step #4:

			a.  flow rate through port 1 (Kg/hr)

			b.  density of input stream through port 1 (g/cm3)

			c.  heat capacity (KJ/Kg-K)

			d.  temperature sensitivity of viscosity b (1/C)

			e.  reference temperature for viscosity equation (C)

			f.  consistency m0 (KPa-s^n)

			g.  power law index n (0.1-1.0)

			h.  heat transfer coefficient at barrel surface (W/m2-K)

			i.  heat transfer coefficient at screw surface (W/m2-K)

			j.  barrel temperature (C)

			k.  screw temperature (C)



		step #5+:

If more than one (1) port is desired in the configuration of your design, then a new step is required to enter data like in step #4 for each additional port.



4.  Display



This option permits the user to graphically display the screw, barrel, die and extruder designs with additional capabilities to zoom in and out of the design and print out copies to the printer.  Also, the user is permitted to graphically display and print out the consolidated Profile display of the entire design and review the outputs from the simulation such as fill factor, pressure profile, temperature profile, melting profile, residence time, power consumption, and torque.



	Additional Options:

	4.a.  Screw Display

	4.b.  Barrel Display

	4.c.  Die Display

	4.d.  Extruder Display

		- consolidated view of screw, barrel and die together

	4.e.  Profile Display

		- Extruder Display with capability to create:

			4.e.i.   Pressure Profile

			4.e.ii.  Temperature Profile

			4.e.iii.  Melting Profile

			4.e.iv.  Residence Time

			4.e.v.   Power Consumption

			4.e.vi.  Torque

			4.e.vii.  Print



5.  View File



This option permits the user to view and review details of all inputs and graphically displayed outputs in numerical format.



	Additional Options:

	5.a.  View Screw File

	5.b.  View Barrel File

	5.c.  View Die File

	5.d.  View Extruder File

	5.e.  View Results



6.  Print File



This option permits the user to print out the same files as listed in “5. View File” above.



	Additional Options:

	6.a.  Print Screw File

	6.b.  Print Barrel File

	6.c.  Print Die File

	6.d.  Print Extruder File

	6.e.  Print Result File

	6.f.  Covert Result File



	Before printing, the operator should check the printer settings as follows: 



		 1.  Left click on the “Start” button

		 2.  Move mouse cursor over “Settings” then left click on “Printers”

		 3.  Left click on desired printer to highlight the printer icon

		 4.  Left click on “File” option

		 5.  Left click on “Properties” option

		 6.  Left click on “Main” tab

		 7.  Left click on “More Settings” button

		 8.  Check the “Print Quality” desired

		 9.  Check “Halftoning” - some type of “Dithering” (fine or coarse) is required,

		      the “No Halftoning” option will not provide quality output

		10.  Left click on the “OK” button

		11.  Left click on the “Apply” button, then left click on the “OK” button



7.  Database



This option permits the user to make additions and deletions to the database related to screw, kneading disk and barrel elements.



	Additional Options:

	7.a.  Build/Edit Screw Element

	7.b.  Build/Edit Kneading Disk Element

	7.c.  Build/Edit Barrel Element





ADDITIONAL  RESOURCES:



Required “input” data can be obtained from various sources such as:



1.  In-house records

2.  Material Databases

	a. raw material producers’ material data specification sheets

	b. CAMPUS (R), the Plastics Database

		- a registered trademark of CWFG mbH, Frankfurt/Main, 1991

		- “Computer Aided Material Preselection by Uniform Standards”

		- http://www.campusplastics.com

	c.  IDES’s Prospector Desktop database

		- http://www.ides.com

	d. ILI Materials Database

		- http://www.rapra.net/ili.htm

	e. MCBase

		- http://www.madisongroup.com



None of the above resources are associated with the Akro-Co-Twin Screw(TM) Extrusion simulation and modeling software and are only provided as a courtesy and convenience to you.  Other resources maybe available, but the list above are some that we are aware of to share with you.





SELECTED  REFERENCES  (volume, page, year):



A. Book/Review:



     1. J.L. White, "Twin Screw Extrusion: Technology & Principles," Hanser, Munich, (1990)



 



B. Screw Elements:



     1. W. Szydlowski & J.L. White, Adv Polymer Tech, 7, 177, (1987)



     2. Y. Wang & J.L. White, Journal of Non-Newt Fluid Mech, 32, 19, (1989)



     3. Z. Chen & J.L. White, Int. Polymer Process, 6, 304, (1991) 



 



C. Kneading Disc Blocks: (also B.3 from above)



     1. W. Szydlowski, R. Brzoskowski, & J.L. White, Int. Polymer Process, 1, 207, (1987)



     2. W. Szydlowski & J.L. White, Int. Polymer Process, 2, 142, (1988)



     3. W. Szydlowski & J.L. White, Journal of Non-Newt Fluid Mech, 28, 29, (1988)



     4. Y. Wang, J.L. White, & W. Szydlowski, Int Polymer Process, 4, 262, (1989)



 



D. Isothermal Modular Machines: (also C.4 from above)



     1. J.L. White & W. Szydlowski, Adv. Polym Tech, 7, 419, (1987)



     2. J.L. White, S. Montes, & J.K. Kim, Kautschuk Gummi Kunstsoffe, 43, 20, (1990)



 



E. Non-isothermal Modular Machines:



     1. J.L. White & Z. Chen, Polym Eng Sci, 34, 229, (1994)



     2. Z. Chen & J.L. White, Int Polymer Process, 9, 310, (1994) 



     3. J.L. White, E.K. Kim, J.M. Keum & H.C. Jung, Polym Eng Sci, (in press 2001)



 



F. Solids Conveying/Melting in Modular Machines:



     1. S. Bawiskar & J.L. White, Int Polymer Process, 10, 105, (1995)



     2. S. Bawiskar & J.L. White, Int Polymer Process, 12, 331, (1997)



     3. S. Bawiskar & J.L. White, Polymer Eng Sci 38, 727, (1998)







DEMO  -  STEP  BY  STEP  INSTRUCTIONS  -  Quick Reference for 10 Minute Demo



Once the software is unzipped (if necessary), extracted and installed on your PC’s hard drive, then you are ready to test drive the simulation software.  Below is a series of step by step instructions to quickly enable you to see a simulation:





1.  Start -> Programs -> Akro-Co-Twin Screw 3A Demo (or what ever name you called the file)



2.  Click on the Akro-Co-Twin Screw logo that appears in the center of the screen



3.  Click on the Files option button at the top of the screen

	- Click on “Select/Edit Extruder Category”

		- pop up window appears entitled “Select Extruder:”

			-  Click on the “Extruder Series” down arrow button

				- Click on Krupp Werner Pfleiderer ZSK Series

					- Click on ZSK30 that shows up in the Extruder Code Box

						- Click Select

							- Click “Ok”



4.  Click on the Design/Edit option button at the top of the screen

	- Click on “Extruder Assembly”

		- Click on “Find Screw”

			- Click on ZSK30.SRW file

				- Click on “Open”

		- Click on “Find Barrel”

			- Click on ZSK30.BRL file

				- Click on “Open”

		- Click on “Find Die”

			- Click on ZSK30.DIE file

				- Click on “Open”

		- Click on “Make Extruder!”

			- Click on ZSK30.EXT file

				- Click on “Save”

	- Fitting Extruder pop up box appears graphically displaying the extruder assembled



5.  Click on the Display option button at the top of the screen

	- Click on “Profile Display”

		- Click on ZSK30.FLW file

			- Click on “Open”



6. A pop up window with blue background will appear which graphically displays the fill profile (top of window)  for the extruder assembled (bottom of window)

	- Click on “Pressure Profile” to obtain a graphical profile

	- Click on “Temperature Profile” to obtain a graphical profile

	- Click on “Melting Profile” to obtain a graphical profile

	- Click on “Residence Profile” to obtain a graphical profile

	- Click on “Power Consumption Profile” to obtain a graphical profile

	- Click on “Torque Profile” to obtain a graphical profile



7.  Click on the Simulation option button at the top of the screen

	- Click on “Specify Extruder”

		- Click on ZSK30.EXT file

			- Click on “Yes”



8.  Click on the Simulation option button at the top of the screen

	- Click on “Analyze Extruder”



9.  Click on the Simulation option button at the top of the screen

	- Highlight “Specify Parameter”

		- Click on “Retrieve OLD Parameters”

			- Click on ZSK30.PRM file

				- Click on “Open”

					- Review Material and Processing Parameters for the

					  various profiles simulated in Step #6 above



You should now be able to create your own screw (*.srw), barrel (*.brl), die (*.die) and material and processing parameter (*.prm) files and efficiently carry out simulations using the ZSK30 extruder contained in this 90 day trial demo.



Reminders:



(1)  The licensed version of the software contains the full library of extruders currently contained in the data base with the ability to add extruder models to the data base upon request and for a small fee.







INDEMNIFICATION:



The user agrees that The University of Akron (UA) has no control over the use of the invention or subject matter hereunder, and agrees to release and does hereby release UA (including its officers, trustees, administrators, employees and agents) from liability for any and all adverse consequences resulting from use thereof.  Further, the user promises and agrees to indemnify, save and keep UA including its officers, trustees, administrators, employees and agents harmless against any and all loss, damage, or expense with UA for any reason may sustain, or be liable for as a result of adverse consequences experienced by third parties, directly or indirectly, as a result of the use of the invention or subject matter hereunder.





OTHER:



Akro-Co-Twin Screw(TM) is a registered trademark of The University of Akron, Akron, Ohio









Thank you for reviewing the Akro-Co-Twin Screw Extrusion simulation and modeling program and we hope that your experience was enjoyable and both utility and value can be found by empowering your technicians, scientists and engineers with this powerful simulation software tool.



Additional details regarding licensing fees, quantity discounts, technical support can be found at http://www.temarex.com/extrus.htm.  Also, inquiries regarding adding additional extruder models to the database are always welcomed.





Best Regards,





Akro-Co-Twin Screw Team





Technical Questions:



Akro-Co-Twin Screw Office

Institute of Polymer Engineering

The University of Akron

Akron, OH 44325-0301  USA

Telephone: (330) 972-5893

Facsimile:  (330) 258-2339





General Questions:



Mr. Dennis J. Dannemiller

Temarex Corporation

"A Technology Marketing Exchange"

526 S. Main Street, Suite 214

P.O. Box 1842

Akron, OH 44309-1842   USA



Telephone\Facsimile:   330-253-7020

E-mail:   temarex@temarex.com

Home Page:   http://www.temarex.com  (view other technology available for license)





Internet:



Additional Information and FREE demonstration downloadable copies can be found at:



http://www.temarex.com/extrus.htm




