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Preface
[bookmark: _INTRODUCTION][bookmark: _Toc131221135][bookmark: _Ref241385664][bookmark: _Ref241385686][bookmark: _Ref241385716][bookmark: _Ref241385742][bookmark: _Ref241385869][bookmark: _Ref241385905][bookmark: _Toc261610811]This test method was prepared by the Bituminous Surfacings Technical Group (BSTG) on behalf of the Austroads Pavements Task Force (PTF). Representatives of Austroads, the Australian Road Research Board (ARRB) and the Australian Flexible Pavement Association (AfPA) were involved in developing and reviewing this test method.
Foreword
Polymer modified binders (PMBs) are prepared from mixtures of polymers, additives and bitumen selected to achieve their required properties. Some of these binder systems can segregate leading to variations in measured properties and in some instances significant reductions in desired field performance. This test method provides a measure of a PMBs tendency to segregate after sustained storage at high temperatures.
Scope
This method describes a procedure for determining the propensity of a polymer within a PMB to segregate during prolonged storage at high temperatures. It involves placing a sample of the PMB into an oven at an elevated temperature and, after a prescribed time, measuring the softening points of the top and bottom halves of the sample.
Further Development
There are no further plans for the development of this test method.
Safety Disclaimer
Warning: The use of this Austroads test method may involve hazardous materials, operations and equipment. This Austroads test method does not purport to address the safety issues associated with its use. It is the responsibility of the user of this Austroads test method to establish appropriate work health and safety practices and determine the applicability of regulatory limitations prior to use.
[bookmark: _Toc71293655][bookmark: _Toc71293946]References
The following normative documents are referred to in this method and are required to perform the test:
	Austroads Test Methods

	AGPT/T101
	Method of sampling polymer modified binders, polymers and crumb rubber.

	AGPT/T102
	Protocol for handling modified binders in preparation for laboratory testing.

	Australian Standard

	AS 2341.18
	Methods of testing bitumen and related roadmaking products: determination of softening point (ring and ball method).


[bookmark: _Toc71293656][bookmark: _Toc378160529][bookmark: _Toc71293947]Equipment
The following items of equipment are required:
Soft metal cylindrical treatment container – such as an aluminium drink can, open at the top and sealed at the bottom. The container shall have a diameter of 66 ± 2 mm and height of 130 ± 5 mm.
Note 1: A 375 mL capacity aluminium drink can has been found to be suitable.
Tin lid – of suitable size to fit loosely over the top of the container.
Fan-assisted oven – able to maintain the treatment temperature at 180 °C, with a set‑point accuracy better than ± 2 °C.
Sharp cutting implement (e.g. a sharp knife).
Metal tins with lids – of suitable size for the top and bottom subsamples which are produced during the test.
Softening point apparatus – as described in AS 2341.18.
Fridge/freezer (optional) for sample cooling – domestic unit satisfactory.
[bookmark: _Toc71293657][bookmark: _Toc71293948]Procedure
1. Samples for testing shall be provided in accordance with AGPT/T101.
Prepare the PMB sample in accordance with AGPT/T102 and pour the sample into the treatment container, filling it to between 5 mm and 10 mm from the top.
Fit the lid over the top of the treatment container.
Place the treatment container with the PMB sample vertically into the oven set at 180 °C.
After 48 hours, remove the treatment container from the oven, ensuring that it is kept vertical, and allow the sample to cool to ambient temperature without any mixing.
Note 2: To facilitate cutting of some PMBs, the sample may be cooled to below ambient temperature using a fridge/freezer. However, the sample should always be allowed to cool slowly to ambient temperature before any further cooling is done.
When the treatment container has cooled to room temperature (or below room temperature if the fridge/freezer is used), place the container horizontally on a hard surface. Cut the container vertically in half to yield subsamples which represent the top and bottom halves of the container when it was present in the oven.
Place the top subsample and bottom subsample into two different metal tins. Place the lids loose on each of the tins and prepare (i.e. heat) the subsamples for testing in accordance with AGPT/T102. Once the binder has flowed out of the treatment containers, remove the treatment containers from each tin.
Test each subsample for softening point according to AS 2341.18.
[bookmark: _Toc419709970][bookmark: _Toc419710749][bookmark: _Toc66275148][bookmark: _Toc71293658][bookmark: _Toc71293949]Calculation
Calculate the percentage variation in the softening point results from the top and bottom halves of the sample using Equation 1:
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	=
	segregation (%)
	

	
	=
	softening point of top subsample (°C)
	

	
	=
	softening point of bottom subsample (°C)
	


[bookmark: _Toc419709971][bookmark: _Toc419710750][bookmark: _Toc66275149][bookmark: _Toc71293659][bookmark: _Toc71293950]Reporting
The following information shall be reported:
1. Softening point for each half of the sample using the reporting requirements of AS 2341.18.
1. Segregation to the nearest 0.5%.
[bookmark: _Toc66275150][bookmark: _Toc71293660][bookmark: _Toc71293951]Precision
The criteria given in AS 2341.18 should be observed for each of the duplicate softening point determinations. No precision data exist for the measure of segregation.
[bookmark: _Toc71293661][bookmark: _Toc71293952]Amendment Record
	Amendment no.
	Clauses amended
	Action
	Date

	1
	This method has been developed from Queensland Main Roads test method Q345-1996. No substantive changes have been instituted. The sample preparation protocol has been aligned with the procedures presented in AGPT/T102.
	New
	July 2001

	2
	Commentary page
	New
	June 2005

	
	Footer and header
	Format
	

	
	Applied revised test method number
	Format
	

	
	Applied new styles
	Format
	

	3
	Applied revised test method number
	Substitution
	March 2006

	4
	Transferred test method to new Austroads template
	Format
	May 2021

	
	Safety disclaimer
	New
	

	
	General requirements section
	Removed
	

	
	Updated procedure
	Substitution
	

	
	Appendix A
	Removed
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	Format
	Change in format

	Substitution
	Old clause removed and replaced with new clause

	New
	Insertion of new clause

	Removed
	Old clauses removed
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