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1.0
SCOPE
This procedure describes a method for determining the dynamic viscosity of bitumen, cutback and other petroleum products, in the range 0.005‑1 000 Pa.s.
2.0
REFERENCES
Residual Bitumen for Pavements, AS 2008
Cutback Bitumen, AS 2157.
3.0
DEFINITIONS
Nil.
4.0
APPARATUS AND MATERIALS
4.1
Apparatus
· Haake viscobalance, Type VW, complete with Ball‑Rods 1, 2 and 3.

· Temperature controller and circulating bath, Haake NB22 or equivalent, capable of temperature control to ± 0.1 oC.

· Flexible, insulated metal pipes for attachment of the Circulating Bath to the Viscobalance.

· Thermometers, Haake, with screw cap. Ranges 0‑25, 25‑50, 50‑75, 75‑100, 100‑125, 125‑150 oC with 0.1oC per scale division.

· Set of masses to cover the range 5‑400g, having maximum permissible errors on verification not greater than those of International Organisation of Legal Metrology (International Recommendation 20), class M1.

· Timer, accurate to 0.1 s.

· Rubber/Cork stopper, 16mm.

· Forceps, 175mm in length, blunt ends.

· Counter balances for use with Ball‑Rods 1, 2 and 3. Small bottles containing lead shot are ideal for this purpose.

· Magnifying glass.

· Cleaning plunger, 260mm in length, 5mm in diameter, with a 13mm diameter washer attached at one end.

· Heating oven, range 0‑200oC.

· Sieve, 300µm mesh size, 100mm in diameter.

· Containers to collect sample after use. Approximate dimensions, 90mm in diameter, 60mm in height. (small paper ice cream cup will be suitable)
4.2
Materials
· Solvent Trichloroethylene.  Refer Materials Safety Data Sheet CAS No: 79-01-6.
· Paper towel, interleaved, Kleenex No. 4439 or equivalent.

5.0
SAMPLING AND SAMPLE PREPARATION
5.1
Sampling
Sampling shall be carried out in accordance with AS 2008 for bitumen and AS 2157 for cutback bitumen.

5.2
Sample Preparation
Taking care to prevent local overheating, heat the sample in the oven using the conditions shown in Table 1. Stir the sample thoroughly for about 30 seconds, taking care to avoid aeration and unnecessary exposure to air.

Note: When handling hot binder (greater than 60oC), eye protection, gloves and appropriate clothing shall be worn.

	Material
	Oven Temperature oC
	Duration of Heating
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	35-40
	60-75
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	1 L or less
	1 - 4 L

	AMC00 & VLP
	s, f
	
	
	
	
	
	
	
	
	
	
	-
	-

	AMC00 & MP
	
	s, f
	
	
	
	
	
	
	
	
	
	0.5
	1.0
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	0.5
	1.0
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	0.5-1.0
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	Cut Binder
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	f
	
	
	1.0-3.0
	3.0-5.0

	C320
	
	
	
	
	
	
	
	
	s
	f
	
	1.0-3.0
	3.0-5.0

	C600
	
	
	
	
	
	
	
	
	
	s
	f
	1.0-3.0
	3.0-5.0



Table 1

HEATING CONDITIONS FOR BITUMINOUS MATERIALS
Note 1: s = splitting temperature, f = filling temperature
Note 2: The maximum heating durations shall not be exceeded.
6.0
PROCEDURE TO BE FOLLOWED
6.1
Select the appropriate thermometer for the temperature of test and screw into the oil bath housing.

Note: Check the current calibration value for the thermometer in use.

6.2
Set temperature controller so as to obtain the desired test temperature. Turn on and allow the temperature of the bath and test chamber to come to equilibrium. Ensure that there are no leaks in the system.

6.3
Adjust if required the control setting on the temperature controller so that the correct temperature is attained. Refer to the current calibration chart for the exact setting for the particular thermometer in use.

6.4
Ensure that the glass tube is clean and dry. Position the stopper firmly in the Bottom of the glass tube.

6.5
Carefully pour the stirred sample into the glass tube to just below the upper mark.

Note:
For bitumen and other binders the sample requires preheating so that it may be easily poured into the glass tube without the formation of air bubbles and without touching the sides at the top of the glass tube. If necessary, filter through the sieve prior to pouring.

6.6
Select the appropriate ball‑rod in accordance with Table 2.

Table 2

BALL-ROD DATA

	Ball-Rod
	1
	2
	3

	Measuring Range, Pa.s

Ball Rod Factor, F
	0.005-0.2

0.02
	0.15-15

1.00
	15-1000

100


6.7
Slowly insert the appropriate ball‑rod into the sample, holding the stopper to ensure that it is not pushed out. Connect the ball‑rod to the balance arm with the screw connector. The mark (number) should point towards the tripod.

Note: The Viscobalance is a delicate instrument. The balance assembly and each of its accessories should be handled with care at all times to prevent damage or breakage to the knife edges, glass tube, ball‑rods, etc.
6.8 Adjust the index setting marker to the correct position with the aid of the magnifying glass. Refer to the current calibration chart for the exact setting for the particular ball‑rod in use.

6.9
Check that the viscobalance is level and adjust if necessary with the levelling screws.

6.10
Place the appropriate counter balance on the weighing pan and set the balance needle to the centre of the measuring range.

6.11
Allow the sample to come to thermal equilibrium (twenty minutes minimum). Check to ensure that the temperature is constant and at the required setting (± 0.1 oC).

6.12
Check that no movement of the balance needle occurs upon standing (two minutes minimum). If movement does occur adjust the mass of the counter balance.

6.13
Place an appropriate mass (G) on the balance pan using the pair of forceps (5‑400g).

6.14
Carefully press the ball‑rod down into the sample (holding the stopper) until the balance needle is at a point about 20mm ahead of the zero mark on the balance scale.

6.15
By means of the timer and with the aid of the magnifying glass measure the time in seconds (T) required for the needle to travel from the zero mark to the index setting.

6.16
Repeat Clauses 6.14 - 6.15 until at least three readings within 0.3 s have been obtained. Record and average the results. The time (T) should normally be 30‑40 s. The time interval between runs should be 5-10 s.

6.17
Remove the mass from the balance pan.
6.18
Immediately upon the completion of testing with out removing the stopper, remove the ball‑rod from the apparatus and clean it, first by wiping with a suitable cloth or tissue and then with the aid of solvent.

6.19
Place a suitable container under the tube to collect the sample. With the pair of forceps remove the stopper from the bottom of the glass tube and clean it as in Clause 6.18. Carefully press the cleaning plunger, together with a small piece of paper towel placed over the washer, through the glass tube. Remove the plunger, apply another piece of paper towel and repeat. Repeat until the glass tube is relatively clean. Then carefully wash the glass tube with solvent and allow to dry.
Note 1: Sometimes it is beneficial to soak the paper towel in solvent once it is in the top of the glass tube. The plunger, forceps and ball‑rod may require immersion in a cleaning bath on some occasions.

Note 2: Water may be passed through the circulating bath cooling coil to accelerate cooling of the bath if required at any stage.

7.0 CALCULATIONS




1
Where

F
=
Ball Rod Factor

G
=
Mass (g)

T
=
Time (s)
8.0 PRECISION

The uncertainty of measurement has been determined as + 7.0% of the test result, at a confidence limit of 95% with a nominal coverage factor of 2, when calculated in accordance with the accreditation requirements as detailed in AS/ISO 17025.

Uncertainty of Measurement determined by and for DPTI Technical Services Group, Field Services Section.
9.0
REPORTS AND DOCUMENTATION
9.1
Reports
The viscosity of the sample in Pa.s shall be reported to two significant figures for primer binders (PB) and to three significant figures for bitumen, very light primers (VLP) and medium primers (MP). The temperature of test shall be stated.

9.2
Documentation

Form TP652-1.
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