Experiment No. 9
Standard Test Method for 

PENETRATION OF BITUMINOUS MATERIALS

(ASTM D5 86)

Purpose: This test method covers determination of the penetration of semi-solid and solid bituminous materials.

Apparatus Required:
· Penetration Apparatus - Any apparatus that permits the needle holder (spindle) to move vertically without measurable friction and is capable of indicating the depth of penetration to the nearest 0.1 mm.

· Penetration Needle -  The needle shall be made from fully hardened and temper stainless steel, 50 mm in length and 1.00 to 1.02 mm in diameter.

· Sample container - A metal or glass cylindrical, flat bottom container of diameter 55 mm and an internal depth of 35 mm.

· Water bath -  A bath having a capacity of at least 10 liters and capable of maintaining a temperature of 25 ( 0.1 (C.

· Transfer Dish - When used, the transfer dish shall have a capacity of at least 350 ml and of sufficient depth of water to cover the large sample container.

· Thermometers -  Calibrated liquid-in-glass thermometers of suitable range with subdivisions and maximum scale error of 0.1 (C.

Preparation of Test Specimen:
1. Heat the sample with care, stirring when possible to prevent local overheating, until it has become sufficiently fluid to pour.  In no case should the temperature be raised to more than 60 (C above the expected softening point.

2. Pour the sample into the sample container to a depth such that, when cooled to the temperature of test, the depth of the sample is at least 10 mm greater than the depth to which the needle is expected to penetrate.  Pour two separate portions for each variation in test conditions.

3. Loosely cover each container as a protection against dust and allow cooling in an atmosphere at a temperature between 15 and 30 (C for 1 to 1½  h.

4. Then place the two samples together with the transfer dish, if used, in the water bath maintained at the prescribed temperature of test for 1 to 1½  h.

Test Conditions:
Where the conditions of test are not specifically mentioned, the temperature, load, and time are understood to be 25 (C, 100 g, and 5 s, respectively.

Procedure:
1. Clean a penetration needle with toluene or other suitable solvent, dry with a clean cloth, and insert the needle in the penetrometer.

2. Unless otherwise specified place the 50-g weight above the needle, making the total moving load 100 ( 0.1 g.

3. Place the sample container in the transfer dish, cover the container completely with water from the constant temperature bath and place the transfer dish on the stand of the penetrometer.

4. Position the needle by slowly lowering it until its tip just makes contact with the surface of the sample.  This is accomplished from a properly placed source of light.

5. Either note the reading of the penetrometer dial or bring the pointer to zero.  

6. Quickly release the needle holder for the specified period of time and adjust the instrument to measure the distance penetrated in tenths of a millimeter.  If the container moves, ignore the result.

7. Make at least three determinations at points on the surface of the sample not less than 10 mm from the side of the container and not less than 10 mm apart.  

8. Return the sample and transfer dish to the constant temperature bath between determinations.  Use a clean needle for each determination.

Table 11.1:  Precision Criteria

	Material
	Standard Deviation or Coefficient of Variation 
	Acceptable Range of Two Test Results

	Single-operator precision:

Asphalts at 25 (C below 50 penetration, units
	0.35
	1

	Asphalts at 25 (C, 50 penetration and above,           percent of their mean
	1.10
	3

	Multilaboratory precision:

Asphalts at 25 (C below 50 penetration, units 
	1.4
	4

	Asphalts at 25 (C, 50 penetration and above, percent of their mean
	2.8
	8


Experimental Data and Results:  Tabulate the data in the given Test Data Sheet.  Report to nearest whole unit the average of three penetrations whose values do not differ by more than the following:



Penetration




0 to 49

50 to 149 
Maximum difference between highest





and lowest determination



      
    2

       4

Discussion:  Discuss about the test in the given Test Data Sheet 
Experiment No. 11
Test Data Sheet
PENETRATION OF BITUMINOUS MATERIALS
Sample No. ______________  Description of Material: ___________________________

Tested by: _____________________________  Date of Testing: ___________________

Test Temperature: _________ (C  Total Penetrating Weight on Sample: ____________ g.

Container No. ____________  Penetrating Time: _________ s

	Test No.
	Initial Reading
	Final Reading
	Penetration, units

	1
	
	
	

	2
	
	
	

	3
	
	
	

	Average Penetration, units
	


	Test No.
	Initial Reading
	Final Reading
	Penetration, units

	1
	
	
	

	2
	
	
	

	3
	
	
	

	Average Penetration, units
	


	Test No.
	Initial Reading
	Final Reading
	Penetration, units

	1
	
	
	

	2
	
	
	

	3
	
	
	

	Average Penetration, units
	


Discussion of Test Results: _______________________________________________________

_____________________________________________________________________________

____________________________________________________________________________

_____________________________________________________________________________
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