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ARC 2020

Capillary Rheometer

ARC 2020

Direct measurement of
high shear rate viscosity

With accurate die swell data

» Advanced material characterisation for
Extrusion and Injection Moulding

¢ Invaluable for Process Development,
Mould Design and Mould Flow

The First Name in Testing Solutions




Overview

The ARC 2020 Capillary Rheometer has been specifically designed for

the Rubber and Thermoplastic Rubber Industries, and provides direct

measurement of high shear rate viscosity, appropriate for QC/QA and

development testing

12.7mm dia barrel for easier loading
High piston force 15kN max

Advanced material characterisation for Extrusion and Injection Moulding

ARC 2020

Ideal for QC, QA and Development

Direct measurement of viscosity and die swell at high shear rates
Shear Rate range: 1 — 29,000 s

Laser micrometer for die swell measurement

Viscosity measurement over a 2 decade shear rate range in 10 minutes

Invaluable for Mould Design, Mould Flow, and Process Development

Temperature Range
50°C - 350°C (122°F - 662°F)




Maijor features

Flexible design

Interchangeable dies allows performance to be tailored to the
application

» Die Diameter: 0.75mm to 2.0mm

o Die Length/Diameter Ratio: 15:1 to 30:1

Injection Molding 0.75 mm 2 t0 29,000 1/s
Transfer Molding 1.00 mm 1to 14,000 1/s
Extrusion 1.50 mm 0.2 to 4,000 1/s
Mixing 2,00 mm 0.1to 1,700 1/s

Effect of Increasing Shear Rate

Increasing shear rate can differentiate between batches of
compound. As can be seen below, two batches of compound show
very different response to increased shear. The differing viscosity
resulting from the increased shear will cause the compounds to
‘process’ differently.
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Viscosity & Die Swell vs Shear Rate

Viscosity reduction with increased shear rate (shear thinning)
influences the processability of compounds. The ARC2020
differentiates ‘good’ and ‘bad’ compound in a simple, quick test.
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Die Swell Effects

Die swell can be measured under running and relaxed conditions.
Running die swell influences the speed of extrusion/calendaring
process, while relaxed die swell predicts component dimensions.

Sample smoothness predicts component finish.
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Summary of features

- Unique rubber testing features:

Easy loading 12.7mm (0.5") dia. barrel

Force, pressure transducers at piston top, die entrance
High maximum crosshead force = 15 kN (3,370 lbs.)
High maximum barrel pressure = 70,000 kPa (10,000 psi)
LAB KARS software for analyzing both rubber

and thermoplastic test results

Extra length 229 mm (9") barrel for preheating rubber

- Capable of measuring viscosity over a 2 decade shear
rate range in a multi-zone test of less than 10 minutes:

~ 100 - 10,000 s™ with a 0.75 mm (0.030") dia. die

~ 30-3,000 s with a 1.0 mm (0.040") dia. die

~ 10-1,000 s with a 1.5 mm (0.060") dia. die

~ 3-300s" with a 2.0 mm (0.080") dia. die

~ Wider shear rate range available with longer test times

For additional information on Alpha
Technologies products please contact:

Alpha Technologies Services LLC
3030 Gilchrist Road

Akron, Ohio 44305, USA

Tel +1 800 356 9886

Fax +1 330 848 7326

Alpha Technologies UK

Unit 2B Crowood House

Gipsy Lane, Swindon SN2 8YY, UK
Tel +44 1793 601 100

Fax +44 1793 615 214
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