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Case Study: Crack and porosity due to Shrinkage in Gravity Die Castings.

Data: A die casting weighing 3.65 Kg in LM25 was having cracks on top surface. Percentage of rejection was about 30%. Just under the crack, there is a boss, at the junction of which, there was a hole.
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Observations:  The cracks as well as hole were due to underfeeding leading to shrinkage crack and shrinkage porosity. The casting is done by Gravity Die Casting using a ring gate above the rim of component. For ease of operation, the die maker had kept the gate in inverted feeder shape, as explained in the sketch:

                                                 
[image: image3]
This kind of gate does not feed the casting and for proper feeding, we need a trapezoidal section for the gate as follows:
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This kind of gate ensures directional solidification in the casting, taking away the contracting liquid front from the casting to the gate area; thus leaving behind a good sound casting.
Was that enough? No. The correction in the gate solved the problem on outer side crack. But the shrinkage hole near the boss at bottom still remains unattended.
Solution: The cooling rate of die is uniform at all sections as the die could not have more thickness near the boss. Now, if the boss has got more volume, naturally the heat load is more and we have to take away that excess heat faster. Hence Copper chills were inserted in the die touching the Boss area. The thermal conductivity of copper is more than steel or cast iron. Hence these chills were able to take away excess heat from bosses faster than the remaining die area. This balanced the solidification process, and as a result, the castings produced after rectifications were fault free.

Note: The standard foundry practices were meticulously observed; hence the temperature, pouring time, melt treatment etc. are not discussed in this case.
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