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Introduction

The purpose of this training course is to develop a thorough understanding of the extrusion process and the ability to apply it to solve actual extrusion problems. The extrusion process will be broken down into discrete functional zones: solids conveying, melting, melt conveying, mixing, and degassing. The different functional zones will be discussed in detail with an emphasis on the mechanisms at work in each zone. After establishing the engineering principles of extrusion, practical applications of these principles to screw design, die design, and troubleshooting will be discussed in detail.
Course Outline

18 October 2006 (Wednesday)

Introduction

· Basic extruder components

· Review of terminology
Components of single screw extruder

· Screw, barrel, and feed system

· Grooved feed extruders

· Screw drive systems

· Breaker plate and screens

· Gear pumps

· Heating and cooling

· Instrumentation and control

Polymer properties important in extrusion
· Melt flow properties

· Thermal properties

· Viscous heat generation

· Optimizing process conditions 

· How to set process conditions

Functional aspects single screw extruder
Solids conveying

· Gravity induced conveying

· Drag induced conveying

· Flood vs. starve feeding

· Improving solids conveying

Plasticating

· Contiguous solids melting

· Dispersed solids melting

· How to improve melting

Melt conveying

· Drag flow

· Pressure flow

· Leakage flow
Mixing

· Basic mechanism of mixing

· Distributive mixing

· Dispersive mixing

· How to improve mixing

19 October 2006 (Thursday)

Screw design for single screw extruders

· Standard extruder screw

· Variations on standard screw

· Mixing screws

· Barrier type extruder screws

· Multi-stage screws for venting

· How to improve performance by optimizing screw geometry

Extruder die design

· General rules and guidelines

· Analysis of dies

· Die flow problems

1. Melt fracture

2. Uneven flow

3. Flow instabilities

· Sheet and flat film dies

· Tubing and pipe dies

· Profile dies
· Coextrusion dies
Twin screw extruders

· Twin vs. single screw extruder

· Co-rotating twin screws 

· Counter-rotating twin screws 

· Co- vs counter-rotating 

· Non-intermeshing twin screws
Troubleshooting extruders
· Methodology

· Machine related problems

· Material related problems

· Functional problems
1. Feeding problems

2. Melting related problems

3. Mixing related problems

4. Venting problems


· Case studies

· Round table discussion
COURSE INSTRUCTOR

Dr. Chris Rauwendaal - President of Rauwendaal Extrusion Engineering, Inc. since 1990; previously with American Enka Company and Raychem Corporation. Chris received a M.Sc. from Delft University and a Doctorate in Polymer Processing from Twente University in the Netherlands. Chris is a well-known author, lecturer, entrepreneur, and consultant in the field of extrusion.  He holds numerous patents and has written more than 200 articles and seven books related to extrusion, mixing, injection molding, and statistical process control.  Chris has developed video training courses and interactive training programs on extrusion, injection molding, and SPC.  He has been involved in technical meetings of the SPE and PPS for many years as a speaker as well as a technical program chairman.  Chris is a Fellow of the Society of Plastics Engineers. 
Chris is the developer of the CRD and VIP mixing technology that utilizes strong elongational flow to improve mixing in extrusion and molding.  CRD mixing devices are successfully used in many extrusion operations.   VIP mixers were recently introduced to the plastics processing industry and are gaining rapid acceptance.  Work is ongoing to extend this technology to a new generation of extruders and injection molding machines.  The most recent development is the HHT (high heat transfer) extruder screw developed to improve cooling in foam tandem extrusion operations.
COURSE FEE
	Register with payment
	Course Fee/Person, USD

	Before 31 August 06
	260

	After 31 August 06
	300


Remark: The above course fee excludes VAT 7%. The course fee includes lecture notes, lunches and refreshments
Group Packages:

· If 3 or more than 3 participants join from same organization, 10% discount on registration fee.

· If 6 Participants join from same organization, one extra person participation is FREE. 

. 

Course Organizer

For more information, please contact:
Plastic Technology Asia Magazine
TechnoBiz Communications (TBC) Ltd.
PO Box 14, Lardprao Post Office

Lardprao Road, Bangkok 10310 THAILAND

Tel: 02 932 0339, Fax: 02 932 0020

Email: training@technobiz-asia.com , plastechasia@technobiz-asia.com 
Contact Person : Khun Saowalak, Training Coordinator
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Registration Form
Instruction: 
Please fill all the information in BLOCK letter and in English only
Organization/ Company Name …………………………………………………………………………….

Address …………………………………………………………………………………………………….

………………………………………………………………………………………………………………

Tel …………………………….
……….
Fax …………………………….. Email ……………………….

Contact Person ……………………………………… Tel ……………………… Email …………………

List of Participants:

Participant 1: ………………………………………. Position ……………………… Email ………………
Participant 2: ………………………………………. Position ……………………… Email ………………

Participant 3: ………………………………………. Position ……………………… Email ………………
Participant 4: ………………………………………. Position ……………………… Email ………………
Participant 5: ………………………………………. Position ……………………… Email ………………
Course Fee: 
260 USD (Before 31 August 2006) 


300 USD (After 31 August 2006) 
Payment Method
(  Bank Transfer to 

Krung Thai Bank, Ratchadapisek-Huaikwang Branch (091)

A/C No: 091-0-03062-6, A/C Name: TechnoBiz Communications Ltd., Part.
Swift Code: KRTHTHBK



(Participant must pay all the bank related fees while transferring fee to our bank)

Please send completed registration form to

Plastic Technology Asia Magazine
TechnoBiz Communications Ltd., Part.

Tel: 66 2 932 0339, Fax: 66 2 932 0020

Email: training@technobiz-asia.com, plastechasia@technobiz-asia.com 
Contact: Saowalak B (Sao), Coordinator
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