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ABSTRACT

Hindustan Aeronautics Ltd., Aircraft Division, Nasik has been engaged
in the manufacture and overhaul of Russian origin fighter aircraft for
the last 35 years. As on date the division has manufactured and
overhauled over 1700 aircraft. The division deals with advanced aircraft
materials and has precision machining, heat treatment and
platingfacilities and extensive facilities for non-destructive testing. The
division is also one of the few centers in India, which manufactures and
overhauls Aircraft and Helicopter landing gears. The critical components
of aircraft are load-carrying Bulkheads, Undercarriage, Wing spars,
Control surfaces, Engine and Ejection system which requires advanced
technology and precision tools for their manufacture.

The initial life prescribed by the manufacture for aircraft and landing
gears are conservative due to uncertainties in the design analysis and
life cycle testing at Certification stage. Mid life extension is therefore
given through a very cautious and sound engineering judgement based
on stress analysis, NDT and feed back received from operators.

Landing gears are long cycle accessories and involve a number of
testing during manufacture and assembly, making use of special
purpose test equipments and fixtures. Because of this, the
manufacturing cost is often very high. Due to the above factors it is of
prime importance to make maximum use of the landing gears in terms
of the number of landings without compromising on flight safety.

Re-introduction of residual stress at mid life of landing gears by shot
peening has been successfully employed in the development of
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Rejuvenation technology and subsequent life extension of landing gears.

This paper deals with the shot peening process, measurement of
residual stress and rejuvenation of landing gears for life extension.

INTRODUCTION

Aircraft Landings gears particularly those of military aircraft are designed
for optimum weight. The main purpose of a fighter aircraft is to take off
at the shortest possible time, fly and deliver the weapons. After take
off, weight of landing gear, which account for 4 to 6% of the aircraft all
up weight, is a penalty. An over weight landing gear reduces the
armament or fuel carrying capacity of the aircraft. Hence, utmost care
is taken to optimize the weight of landing gears.

Landing gears are so designed that, their TBO (Time Before Overhaul)
and TTL (Total Technical Life) coincide with that of aircraft. While every
care is taken to ensure this, it is always not possible to assign a common
TBO and TTL for aircraft and landing gears.

The primary purpose of the landing gear is to facilitate movement of
aircraft easily on ground while taxying, carry the aircraft weight during
take off until it is transferred to the wings and to absorb the shock while
landing. For military aircraft, the maximum take off and landing weights
are specified. This is mainly because of the landing gear strength
considerations. The maximum landing weight is of the order of 65 to
70% of the take off weight. The landing weight is brought down to
specified limits by consuming the on board fuel and in emergency cases
by jettisoning the unused stores and/or fuel dumping.

Most of the modern fighter aircraft have a tricycle landing gear consisting
of a Nose Landing Gear (NLG) and two Main Landing Gears (MLG).
The MLGs normally carry 90% of the aircraft static weight. Main landing
gear can be of column type or beam type depending upon the
configuration of wing.
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