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Experimental Study on the Effect of Repearting
Tempering Heat Treatment process on The Fracture
Toughness Properties of High Chromium Cast Iron
Grinding Balls

*Engineer: Mohamad Rami Al Jundi Dr. Abbad
Kassouha**

ABSTRACT

Experimental tests were carried out to study the effect of repeating
the tempering process after hardening heat treatment on the High
Chromium Cast Iron Grinding Balls, with 15.23 % Cr content, that
suffered from the rapid fracture and failure in the cement grinding
balls mills, many heat treatment processes were applied for
improving the microstructure of the studied balls by heating to the
Austenite phase about 1000 C[] and oil quenching followed by
double tempering process with a varied temperatures 500 C[ ], 550
Cll and 600 C[], aimed to insure reliving the residual stresses after
hardening and precipitation of carbides, the number of impacts in
the drop balls test was improved from 2100 impacts to 12818
impacts, by the applied heat treatment of (1000 C[1 /2 H+ 2 X 500
CLl /1.5 H) that also resulted decrease of the hardness till 47.2 HRC,
and the absorbed energy of Charpy impact test was improved fill
7.26 Joules, the analyzed microstructure was shown a martensitic

microstructure with 11.9 % carbides and retained austinite.
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The heat treatment process of hardening with double tempering
processes was considered as a practical solution for improving the
fracture toughness of the high chromium cast iron grinding balls with
the full care of matching between the required wear resistance other

properties especially when the microstructure is modified.

Key Words

Cast iron, hardening, tempering, martensite, carbides.
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