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The test method has been prepared by the Bituminous Surfacings Working Group (BSWG) on behalf of the Austroads Pavement Task Force (PTF).
Representatives of Austroads, the Australian Road Research Board (ARRB), the National Association of Testing Authorities (NATA) and the Australian Asphalt Pavement Association (AAPA) have been involved in the development, review and update of this test method.
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This test method sets out the procedure for validating the calibration fluid. The calibration fluid is used for volumetric calibration of bitumen sprayer pumps (AGPT/T531), and also for two methods of determining transverse distribution of bitumen sprayers (AGPT/T532 and AGPT/T534). The calibration fluid shall have the required properties as set out in this test method.
[bookmark: _Toc515879626]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 requirements 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.
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The following documents are referred to in this method:
	Australian/New Zealand Standards

	AS 2341.3
	Methods of testing bitumen and related roadmaking products: determination of kinematic viscosity by flow through a capillary tube

	AS 2341.6
	Methods of testing bitumen and related roadmaking products: determination of density using a hydrometer

	AS 2341.7
	Methods of testing bitumen and related roadmaking products: determination of density using a density bottle

	AS/NZS 2341.2
	Methods of testing bitumen and related roadmaking products: determination of dynamic viscosity by vacuum capillary viscometer

	Austroads Test Methods

	AGPT/T531
	Volumetric calibration of bitumen pumping systems

	AGPT/T532
	Transverse distribution by fixed pit facility

	AGPT/T534
	Transverse distribution by portable trough

	ASTM Standards

	ASTM D1298
	Standard test method for density, relative density, or API gravity of crude petroleum and liquid petroleum products by hydrometer method

	ASTM D2171
	Standard test method for viscosity of asphalts by vacuum capillary viscometer

	ASTM D445
	Standard test method for kinematic viscosity of transparent and opaque liquids (and calculation of dynamic viscosity)

	ASTM D4311
	Standard practice for determining asphalt volume correction to a base temperature


[bookmark: _Toc515879628]Specification
The calibration fluid required for the Austroads sprayer test methods AGPT/T531, AGPT/T532 and AGPT/T534 must have specific viscosity and/or density properties. The calibration fluid can be assessed for its suitability for these test methods using either of the kinematic viscosity-density or the dynamic viscosity approach as shown in Table 5.1.
[bookmark: _Ref280791809]Table 5.1:  	Calibration fluid property specification at the working temperature
	Approach
	Tests
	Test method
	Lower limit
	Upper limit

	Kinematic viscosity‑density
	Kinematic viscosity (mm2/s)
	AS 2341.3 or ASTM D445 or other agreed methods.
	80
	110

	
	Density(1) (kg/m3)
	AS 2341.6 or AS 2341.7 or ASTM D1298 or other agreed methods.
	850
	940

	Dynamic viscosity
	Dynamic viscosity(2) (Pa.s)
	AS/NZS 2341.2 or ASTM D2171 or other agreed methods.
	0.07
	0.10


Oil densities can be converted from a standard temperature (e.g. 15 °C) to the working temperature by applying the appropriate correction factor in ASTM D4311.
Dynamic viscosity can be calculated from kinematic viscosity and density of the material: i.e. dynamic viscosity (Pa.s) = kinematic viscosity (in the unit of mm2/s)  density (kg/m3).

The temperature of the calibration fluid at the time of testing will influence its viscosity. For accurate determinations, the viscosity of the fluid must be tested at the working temperature and its value must be within the applicable limits in Table 5.1.
[bookmark: _Toc515879629]Procedure
The following procedure is provided to ensure the viscosity of calibration fluid is within the specified limits at the time of sprayer calibration. It is preferred to use a calibrated test fluid with known initial properties.
[bookmark: _Toc515879630]Use of a Calibrated Test Fluid (Preferred Method)
Measure the working temperature of the calibration fluid with a thermometer accurate to 1 °C. Record the test temperature.
Measure the viscosity of the calibration fluid at the working temperature using appropriate viscosity test methods selected from Table 5.1. If the kinematic viscosity approach is used, measure the density of the calibration fluid using appropriate density test methods from Table 5.1. Record the viscosity and density values in the appropriate units. Ensure that the results are within the applicable limits in Table 5.1.
Determine the viscosity (and density, if applicable) of the calibration fluid in this manner at six monthly intervals or when the fluid has been contaminated with use (Informative note: contamination with kerosene will decrease calibration fluid viscosity, whilst contamination with bitumen may increase its viscosity). The calibration fluid should initially be validated against the property limits over the range of likely application temperatures. Thereafter, a single test at a representative working temperature is required (25 °C is suggested).
Note: if the calibration fluid is purchased with supplier’s test certificate conforming to the property requirements in Table 5.1, the fluid is acceptable for the first 6 months unless contaminated with use.
[bookmark: _Toc515879631]Calibration with a Calibrated Viscometer
Where the viscosity of the calibration fluid is determined by the calibration facility or its agent, several simple viscometers can be used. Kinematic viscometers are the easiest to use and require the density of the calibration fluid to be known.
1. Measure the viscosity of the calibration fluid using the appropriate viscosity test methods selected from Table 5.1. Record the value to the nearest 0.01 Pa.s for dynamic viscosity, or 1 mm2/s where kinematic viscosity is determined. For kinematic viscosity, the density of the calibration fluid must also be determined to the nearest 10 kg/m3. Density measurement require an initial check, followed by an annual validation thereafter unless gross contamination is suspected.
The viscometer shall be validated periodically by testing with a fluid of known viscosity (that has similar properties to the calibration fluid). The viscometer-calibration fluid can be provided by an accredited laboratory.
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