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Title: Jominy Hardenability Test 

Objective:


To determine the hardenability of steels by Jominy end-quench method.

Equipment:

1. Electrical resistance muffle furnace

2. Jominy end-quench rig

3. Rockwell hardness tester

Table1

	Test Material
	Composition
	Furnace Temperature

	(760)S50C Carbon
	0.5% C
	850℃

	
	0.3% Si
	

	
	0.6% Mn
	


The furnace temperature will ensure a completely Austenitic structure in the steel prior to quenching.
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Procedure

(A) Jominy end-quench

(1)
One of the steel specimens (760 test material from Table) was placed in the furnace until the temperature is raised to 900℃. The specimen was left in the furnace for at least 20 minutes to ensure that it is fully Austenitic. The Jominy end quench rig should be set up in the following manner.

(2)
The main water supply was turned on and the water jet height was adjusted to 65mm ±13mm. The specimen was removed from the furnace and then placed in the Jominy test rig. (The trandfer time from the furnace to opening the tap should be very short for the test to be valid.)

(3)
The quenched specimen was allowed to cool at room temperature in about 20 mins. The specimen was taken out and the cutting tool was used to file the specimen surface at about 5-7 mm flat areas.

(4)
The specimen was taken to the Rockwell hardness test machine and the Hardness (Brinell hardness number – scale C) reading for every 2 mm for the first 30 mm from the quenched end of the bar and every 8 mm for the rest of the bar were recorded.

(B) Rockwell hardness test

(1) It was plugged in to Rockwell hardness tester electrical supply.

(2) It was connected to air supply.

(3) “major” load time was presented to 8 seconds.

(4) The right switch is ensured in the ‘set’ position.

(5)  Left switch was switched to ‘on’ position.

(6) “major” load was presented to 150 kgf test load (using load selection lever).

(7) The specimen was placed for being tested on the anvil.

(8) The lever was lift quickly to be pushed towards the back of the machine.

(9) The capstan wheel was rotated clockwise until the specimen was in contact with the indentor (Diamond cone  -120°).

(10) The capstan wheel was rotated continuously and gently until the large dial hand had completed three revolutions and continue further rotation until the small hand (automatic zero hand) was about half way along the red zero zone.

(11) The large hand should be on the black zero position (for diamond and ball indentors). This should not be the case, The dial face was turned until hand was on black zero.

(12)  Right switch was switched to be set to ‘run’ position.

(13) The electronic circuitry system will take over and apply the “major” load (white light on) and will then remove the “major” load (white light off, green light on).

(14) The Brinell hardness number (BHN) – scale C value can now be read on the dial.

(15) The right switch was then ensured in the ‘set’ position.

(16) The capstan wheel was rotated anti-clockwise until the specimen was not contact with the indentor.

(17) This specimen (on the anvil) was placed to remove new every position and proceed with the next test.

(18) The specimen was left on the anvil:

(a) The capstan wheel was turned anti-clockwise, or

(b) The lever was lift quickly to be brought forward.

Result:

Distance  Hardness

	2
	252.5

	4
	249

	6
	226.5

	8
	225

	10
	202

	12
	202

	14
	202

	16
	202

	18
	202

	20
	202

	22
	202

	24
	202

	26
	202

	28
	202

	30
	202

	38
	202

	46
	202

	54
	202

	62
	202

	70
	202

	78
	202

	86
	202
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Comment:


From the graph above, the hardness decreased gradually with increase in the distance from the quenched end. This indicates that this specimen was quenching at a fast rate. Under the fast cooling rate, the cooling rate of the specimen would decrease since the distance from the quenched end increase.


 The grain size of the specimen at the quenched end will be smaller than that of the middle part of the specimen. It is because a faster cooling rate causes the grain size getting smaller than that in slower cooling rate.


The hardness of the specimen is related to the grain size. The hardness will increase with the decrease in the grain size.


The curve plotted above is not the ideal one. Some errors has found from the flushing time, room temperature, load applied, reading errors which will be affect the result of the experiment.


From the curve, hardness doesn’t decrease with the increase in the distance from the quenched end at all the points. This may be caused by the reading error and there may be some impurities in the specimen. 
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