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Qut of Autoclave Processing
Carbon Fibre based composites
. »Advanced Melding

*Nano and Biocomposites




> QOverall Scenario

» Research background
v' Why “Jute” ?
v" Traditional Jute based products
v" Present Market Situation
v Diversified Application
v" Key Challenges and Solutions
v What and why “Quickstep”?

» S1,52,S3 Experimental, Results and Summary
» Findings
» 0Ongoing study




« 5.1 Blocomposite parts manufacturing through Australia Patented
Quickstep™ process followed by HLU---changes in degree of cure, fracture
surface and fracture-mechanical behavior of composites compared to HLU

« 5.2 parts manufacturing through combined atmospheric Helium plasma
and Quickstep™ process---changes in fracture-mechanical behavior
compared to HLU and Quickstep

« 5.3 parts manufacturing through Vacuum Assisted Resin Infusion---
changes in fracture-mechanical behavior compared to HLU, Quickstep and

P+Q



Table 1. Comparative properties of Jute fibres (L25)

Properties/Contents Jute Hemp Flax E-glass
Cellulose/Hemicellulose/Lignin (%) 61/14/12 70/18/4 71/19/2 | ------
Density 1.3 1.39 1.50 2.5
Specific strength 331 496 230 800
Specific stiffness 10 9.35 8.66 28
Cost, USD/Kg 0.30 2.10 200 3.25
%Elongation at Break, Eb 1.16 1.6 2.7 2.5

Advantages
»Renewable 4 times a year.

»Friendly in processing, takes less energy when production.

>t doesn’t emit CO2 during thermal recycling.

Source:Mohanty, A. K.; Misra, M.; Hinrichen., G. Macromol. Mater. Eng. 2000, 276/277, 1-24




Jute Hessian
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Source: Gordon Mackie, One day workshop on “A Road map for the Jute Industry”, 61 July, Hotel Sheraton, Dhaka, Bangladesh.



Disaster shelter Corrugated sheets

Highway Sound Barrier (TOMEI EXPRE



“*High styrene emissions
“*Poor fiber-matrix adhesion.
s Durability Problems

Possible Solutions

\ 4 A 4

Fabrication Process Surface modification

|
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Lay-up process Curing Process Physical  Chemical Biological




Heat Transfer Fluid

Pressure \ Flexible Bladder
Chamber A

Flexible Bladder sealing Mould tool floating and  Composite part
mould to pressure chamber supported in HTF to be moulded

=Better heat control, higher energy absorption.

“QUiCkStepTMH? =L_ow resin viscosity/large processing window after
the rapid heating rates.

=Faster cycle times.

Source: 2008 Quickstep Global Technology Exchange - Perth, Western Australia
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Quickstep™

Quickstep
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Deflection at break, DFB
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Quickstep:

» Lower scattering/SD in results.
»Q-95/30 selected as a best for S2,Cure cycle time reduced from 4hrs to 30 mins

» Better resin dispersion/fiber wetting and higher degree of curing confers moderate fracture toughness and similar
stiffness/rigidity

» lower in delamination fracture toughness value with higher energy absorption

HLU
»Higher sacttering/SD in results

> Failure mode: Both tensile and compression

» Extensive fiber bridging than fiber-matrix adhesion






<€ Upper electrode
Plasma

" | <€ Dielectric barrier
<€— Lower electrode

High Voltage

»Continuous in operation
»Helium gas recyclable

»Good ageing stability

SIGMA TECHNOLOGIES
0 INTERNATIONAL, INC.

Plasma generated using helium in air -
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Flexural Stiffness, FS/E
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Improved flexural behaviour with a little sacrifice in delamination
fracture toughness.

Food for thought:S3

»  Styrene emission is still a severe problems for polyester users from environmental and
safety aspect.

» Problem solve through Vacuum Assisted Resin Infusion:S3
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Cutting B _ Resin Infusion
Modified Experimental S-3




»Higher FVF, 40-42%

»Lowest styrene emission,

Why “Infusion™?

> Less labor intensive

Low permeability

Flow Media Vacuum Bag L »| dead zone to force
resin to the desired

Y _ __IA-

k \Flat Aluminium Mould \ /
Natural fiber Preform : ! M
Porous peel
Resin Small ply
Vacuum
Inlet outlet

Schematic of Vacuum Assisted Resin Infusion
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Manufacturing Process Comparison

Types of process Tooling cost Labor cost Quality H&S Concern
Quickstep™ High High Variable Liquid
Hand Lay-up (HLU) High Not Reproducible Risky
Infusion Intermediate Low @produ@ Very frie@
Curing Process Curing Time Mech. Prop. Heating media
Quickstep™ < Verylow > < Good > Liquid
Hand Lay-up (HLU) Long Good Air
Infusion Moderate @y W Air




S3 Summary

Changing in infiltration process/Infusion shows best mechanical behaviour and
moderate delamination fracture toughness, It is also safe and suitable for commercial
applications.

Findings

S1

Quickstep has found as a potential addition to HLU
S2

Use of atmospheric helium plasma prior to Quickstep can be used to enhance stiffness/rigidity
S3

Infusion ensures safe processing environment with higher flexural and moderate fracture toughness.



v'Infusion query?

v"Quickstep+ Infusion?

v'Plasma + Infusion?

v'Durability study?




s Deakin University, Australia, MST authority, and AEWC
Centre, University of Maine, Maine, USA.

+¢Christopher Hurren, Plasma
¢ August Deveth, Infusion
“*Robert Pow, AFM

»Dr. Grant Vanreissen, XPS

+*»Claudia Garschke and Mandy heering

For any future correspondence please contact at: aakaf@deakin.edu.au

Thank you, Any Question??



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Findings
	Slide Number 29
	Slide Number 30

