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ABSTRACT

In the present investigation glass beads and zirconium oxide shots
were used as media, to shot peen alluminium alloy specimens.
Fatigue and boiling heat transfer behaviour of this alloy after
shot peenirfg was studied. Out of 0.2N and 0.4N peening
intensities, 0.4N gave higher improvement on fatigue strength
and boiling heat transfer. Fatigue of butt welded aluminium joints
were also studied. Shot peening with zirconium oxide shots at
0.4N intensity was found to be more advantageous than glass
beads. Welding reduces 19.4% fatigue strength compared to
virgin samples. Effect of corrosive (3N Nacl) environment on
fatigue strength was alos studied. Zir shots were found to be
economical.

The commercial application of shot peening ih automobiles to
enhance boiling heat transfer was also studied. The heat trans-
fer media then used was the coolant commonly used in Car ra-
diators. That was 95% ethylene glycol with some inhibitor to
prevent corrosion. This was a mixture of water and glycol in 3:1
ratio. The optimum surface roughness was 6.2 um which gave
optimum heat transfer at 90% improvement in boiling heat trans-
fer compared to unpeened samples.

KEY WORDS ﬂ
Zir shots, boiling heat transfer, fatigue, electrochemical corro-
sion.

INTRODUCTION
Aluminium alloys have lot of industrial applications in Automobile,

151



aircraft and heat exchanger manufacturing industries. Fatigue
strength per unit weight of these alloys can be further improved
by the application of controlled shot peening. Shot peening to
required intensity with apporpriate media shape, size and material
should be decided to get maximum benefit for improved boiling
heat transfer as well as fatigue strength.

Shot peening with steel shots over aluminium alloys may cause
electrochemical corrosion as iron particle may lodge on aluminium
surface producing galvanic cell. Therefore it was proposed to
use glass beads and zirconium oxide shots. At higher peening
intensities glass beads show higher breakage leading to handling
problem. This could be avoided with zirconium oxide shots.

BOILING HEAT TRANSFER

Like shot peening boiling heat transfer is also a surface phenom-
enon which occurs due to phase change from liquid to vapour. In
nucleate boiling, heat transfer is through bubbles which began
to appear on heating surface. These bubbles form at favourable
spots where nuclei for formation of vapour bubble are present.
High rate of heat transfer in nucleate boiling can be explained by
specific boiling process, that is nucleation, growth, detachment
and collapse of vapour bubble, Franker and scorch(1).

OBSERVATION FOR BOILING HEAT TRANSFER

Equipment used was as shown below. Nadkarni and
Sharma(2,3).
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Fig.1 Boiling Heat Unit and Aluminium Test Block

152



d = Diameter of Aluminium block exposed to Glycol Solution =
0.083m

t_ = Saturation temperature of boiling Glycol Solution = 103°C
Resistance of the heating coil = 550.00 Ohms

o)
Il

Surface roughness was controlled by controlling shot peening
pressure and exposure time.

Coverage was 98%
Surface roughness was measured by Handy Surf equipment.
Sets of roughness used were 2.2um to 8.0um

Shot peening was carried out using pressure peening unit, keep-
ing Nozzle bore of 8mm, and pressure pot was kept at constant
pressure of 1.5 kg/cm?. Only mass flow rate was controlled by
controlling full way air supply valve opening and keeping shotfed
orifice diameter constant. Thus only media quantity and media
velocity were varied to get different surface roughness. The ob-
servations of Boiling heat Transfer are given in Table 1.
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