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IS 3848 Test Basics 

3.  PRINCIPLE  OF  THE  TEST  
3.1  
The test  consists in  heating a  test piece  to  a  given  temperature for a 
specified period of time followed by water quenching at one  end  and 
measuring the  hardness at  various points, from the  quenched end  along  the  
length  of  the  test  piece  in  order  to determine the  hardenability of  the  
steel by  variation of  this  hardness.  



Test details 

No. Description Value 

1 Total length of test piece (mm) 100±0.5 

2 Diameter of test piece (mm) 25(+0-5, - 0) 

3 Time test is maintained at heating temp 
(min) 

30±5 

4 Max time lag between Test piece removal 
from furnace and start of quench (sec) 

5 

5 Temperature of water (˚C) 5 to 30 

6 ID of vertical water supply pipe (mm) 12.5 ± 0.5 

7 Height of water jet without test piece in 
position ( mm) 

65 ± 10  

8 Distance from test piece bottom to tip of 
nozzle (mm) 

12.5 ± 0.5 
 

9 Depth of flats for measuring hardness (mm) 0.4 to 0.5 



Test Set Up 





6.1  Heating  of  the  Test  Piece  

 
6.1.1  
The  test  piece  shall  be heated  uniformly and  then  maintained  
for  not less than 30  min  at the specified temperature.  
For particular types of furnaces, this  duration may  be  laid  down  as  a  result 
of  previous  experience, establishing  the  minimum time  necessary  for  the  
centre  ‘of the  piece  to  reach the  desired  temperature (  this  temperature 
may  be  verified,  for  example,  by means  of  a  thermocouple  
placed  in  a  hole drilled  along  the axis  of the  test piece  at  the  head  end  ).  
6.1.2  Precautions shall  be  taken to  avoid  any  decarburization of  the  test  
piece  as  well  as  its  carburization or  a  marked oxidation. A furnace  
with  a controlled atmosphere may be  used  or the  test piece may  be  placed  
in  a mild steel  vessel.  
The  bottom of this  vessel shall  be covered  either  with  a graphite  
plate or  with  a cast  iron shot  on  which  the test  piece  shall  rest.  



Test details 

6.2.7  The  water  supply  tap  shall  be opened as  soon  as  the  test  
piece is fixed  in  position  and  the  time  of spraying shall  be  at  
least  10  min. After this  time,  the  cooling  of  the  test  piece  shall  be  
completed by  immersing  it  in cold  water.  

7.1  
Two  flats for measuring the hardness shall  be  ground on  the  surface  
180” apart  and  parallel  to  the  axis  of  the  test piece, along  its  entire  
length. The  two  flats  shall  be  at  the  same  distance away  
from  the  product surface. They  shall be 0.4  to  0.5  mm deep  and  
shall be  ground with  an abundant supply of coolant so as to prevent  
any heating likely to modify the microstructure of  the  quenched  
test  piece.  



Relation between Diameter and Hardenabilty 



Hardenability Chart SAE 4140 H 



Correlation Diameter vs Hardenabilty SAE 4140H 





Leaf Spring 





Material used for Leaf spring 




