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  CLEAVELAND (OPEN) CUP APPARATUS. 
 

                              
 
 
 

WORKING INSTRUCTIONS FOR FLASH AND  
FIRE POINT BY   CLEAVELAND (OPEN) CUP 
APPARATUS. 

 
 
  

   SCOPE : This method describes the procedure for 
determining the flash and fire points of petroleum products, except fuel 
oils and those products having an open – cup flash point below 70*C. 
 
OUTLINE OF THE METHOD : The test cup is filled to specified level with 
the sample. The temperature of the sample is increased fairly rapidly at 
first and then at a slow constant rate as the flash point is approached. At 
specified intervals, a small test flame is passed across the cup. The lowest 
temperature at which application of the test flame causes the vapours 
above the surface of the liquid to ignite momentarily is taken as the flash 
point. 
 
 To determine the fire point, the test is continued until the 
application of the test flame causes the oil to ignite and burn for at least 
5 seconds. 
 
PREPARATION OF APPARATUS : Support the apparatus on a level steady 
table in a draught free room or compartment. Shield the top of the tester 
strong light by any suitable means to permit ready detection of the flash 
point. 
  
 Wash the test cup with an appropriate solvent to remove any oil or 
traces of gum or residue reaming from a previous test. If any deposits of 
carbon are present, they may be removed with steel wool. Flush the cup 
with cold water and dry for a few minutes over and open flame or a hot 



 2

plate to remove the last traces of solvent and water. Cool the cup to a 
point at least 56*C below the expected flash point before using. 
  
 Support the themometer in a vertical position with the bottom of 
the bulb 6 mm from the bottom of the cup and locate at a point half way 
between the center and side of the cup on a diameter perpendicular to the 
are (or line) of the  sweep of the test flame and on the side opposite to the 
test flame burner arm. 
 
NOTE : The immersion line engraved on the thermometer is about 2 mm 
below the level of the rim of the cup when the thermometer is properly 
positioned. 
 
 

 

PROCEDURE : Tests shall not be performed in a laboratory hood (seen 
note) or at any other location where draughts occur. During the last 17 
deg.  rise in temperature prior to the flash point, care shall be taken to 
avoid disturbing the vapours in the test cup by careless movements or 
breathing near the cup. 
 
NOTE : With some samples where vapours or products of pyrolysis are 
objectionable, it is permissible to place the apparatus with shield in a 
hood, the draught of which is adjustable so that vapours may be 
withdrawn without causing air currents over the test cup during the final 
56 Deg rise in temperature prior to the flash point. 
 
Fill the cup at any convenient temperature (see note ) so that the top of 
the meniscus is exactly at the filling line. If too much sample has been 
added to the cup, remove the excess, using a pipette or other suitable 
device, however, if there is sample on the outside of the apparatus, 
empty, clean, and refill it. Remove any air bubbles on the surface of the 
sample. 
 
NOTE : Viscous samples may be heated until they are reasonably fluid 
before being poured into the cup; however the temperature during heating 
shall not exceed 56 deg below the probable flash point. 
 

Light the test flame and adjust it to a diameter of 3.2 to 4.8 mm, 
the size of the comparison bead, if one is mounted on the apparatus. 

 
Apply heat initially so that the rate of temperature rise of the 

sample is 14 to 16 deg per minute. When the sample temperature of 
approximately 56 deg below the anticipated flash point, decrease the heat 
so that the rate of temperature rise for the last 28 deg before the flash 
point is 5 to 6 deg per minute. 

 
Starting at least 28 deg below the flash point, apply the test flame 

when the temperature read on the thermometer reaches each successive 
2 deg mark. Pass the test flame across the centre of the cup, at right 
angles to the diameter which passes through the thermometer. With a 
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smooth, continues motion, apply the flame either in a straight line or 
along the circumference of a circle having a radius of at least 150mm. The 
centre of the flame shall move in a plane not more than 2mm above the 
plane of the upper edge of the cup passing in one direction first, then in  
the opposite direction the next time. The time consumed in passing the 
test flame across the cup shall be about 1 second. 

 
Record as the flash point the temperature read on the thermometer 

when a flash appears at any point on the surface of the oil, but do not 
confuse the true flash with the bluish halo that sometimes surrounds the 
test flame.  

 
 
To determine the fire point, continue heating so that the sample 

temperature increase at the rate of 5 to 6 deg per minute. Continue the 
application of test flame at 2 deg intervals until the oil ignites and 
continues to burn for at least 5 seconds. Record the temperature at this 
point as the fire point of the oil. 
 
 
CORRECTION FOR BAROMETRIC PRESSURE : If the barometric pressure 
at the time of the test is less than 715 mm Hg, record it and add the 
appropriate correction, given below to the flash and fire point values as 
determined in 5.5 and 5.6. 
 
 

Barometric/Pressure    Correction to be Applied 
 mm Hg      Applied *C 

715 to 635         2.8 
634 to 550         5.5 

 
 
REPORTING : Round off to the whole number the value obtained in 5.5 or 
5.6 and corrected in accordance with 6.1 and report the result as the COC 
Flash or Fire Point, IS : 1448 (P : 69) as appropriate. 
 
PRECISION : Result of duplicate tests shall not  differ by more than the 
following amounts : 
 
 

Determination  Repeatability  Reproducibility 
     *C    *C 
Flash Point   8    17 
Flash Point   8    17 

 
 


