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Mechanical test .
Two tests were conducted on the cast piston namely, tensile and hardness.

Tensile test L .
The specimen for the tensile test was faken from the cast piston, heat treated along with piston 47 machned
to the standard size. The tensile test was carried out using house field tensometer w_nh loading applied
axially on the test specimen. Results obtained are shown in tables 3.2,3.3 and 3.55 respectively.

after initial turning, boring, and parting off. The rings were ground on magnetic vice surface grinding
machine. Grinding of the rings were ground on magnetic vice surface grinding mac_hme. Grmdlpg of the
rings was done to obtain high surface finish and flatness. The final operation on the rings was cutting of the
ring gap with hacksaw and filing with files and sand paper. Dimensional accuracy and surface finish were
checked, and the ring was inserted in to the cylinder bore to assess ring gap. Finally, the ring was fitted on
the piston and coupled in to Freon compressor for test running. It performed efficiently

X-ray fluorescence test.

This is a computerized method of detecting the presence of alloying elements and their percentage
composition by weight. The method depends on the use of auxiliary optical

Magnification to obtain information on the chemical composition of the test piece. The procedure adopted
involved surface polishing of the test piece and feeding it in to the machine. As soon as the machine was
switched on, the compositions of the various elements were displayed on the screen and recorded. The
results obtained are indicated in tables 3.1 and 3.4.

Results and Discussion

Table 3.1 shows the chemical composition obtained through x-ray fluorescence (s e . The
presence of chromium and higher content of Zinc, titanium and iron r:;ght have takcn(cmf st?':ny;thening
effect of using lower magnesium content. This result agrees with that of Polmear, (1995) and compares
favourably with LM12 in table 3.4 LM14 cast alloy is noted for tremendous strength at elevated temperature,
which make them suitable for piston production in heavy duty diesel engine and sir cooled cylinder head.
Table 3.2 indicates that the mechanical properties of the cast piston compare favourably with that of LM14
in table 3.5. Except for the ultimate tensile strength and Brinell hardness values that were lower, the yield
strength and clongation values agree with that of LM14. The results of the heat-treated test picces agree
more favourably with that of LM14 as Shown in table 3.3. Although, the mechanical tests w{’e B el
two to three days in which some natural ageing might have occurred, the properties could still be improved
upon through solution treatment and artificial ageing. The results further validate the Siing hww!egge &
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