IMPROVEMENT DESIGN FRONT LADDER PESAWAT DHC —
6 TWIN OTTER 400S DALAM SEGI AERODINAMIS DAN

KEKUATAN
Aji Farhan Utomo

ABSTRAK

Salah satu permasalahan di Indonesia adalah sulitnya menjangkau daerah —
daerah terpencil untuk pengiriman logistik, misi evakuasi, atau bahkan
mewujudkan sektor pariwisata. Float plane merupakan solusi dari permasalahan
ini. Float plane dirancang untuk dapat lepas landas dan mendarat di darat maupun
permukaan air. Salah satu tipenya adalah DHC-6 Twin Otter 400S yang memiliki
ketangguhan luar biasa untuk melakukan misi di daerah yang sulit diakses. Dibalik
ketangguhannya, kegagalan pada saat pesawat beroperasi tentunya harus dihindari.
Saat pesawat mendarat beban impak diterima oleh float dan diteruskan pada front
ladder pesawat. Hal ini menyatakan bahwa kekuatan front ladder harus sangat
diperhitungkan karena selain harus kuat untuk menahan beban pilot saat menaiki
pesawat, front ladder juga harus dapat menahan beban impak. Selain itu performa
pesawat pasti tidak lepas dari desain yang aerodinamis, sehingga dalam penelitian
ini dilakukan improvement pada desain front ladder dalam segi aerodinamis
menggunakan metode volume hingga dan dalam segi kekuatan menggunakan
metode elemen hingga sehingga menghasilkan improvement desain front ladder
DHC-6 Twin Otter 400S dengan aerodinamis dan kekuatan yang tinggi.

Hasil yang diperoleh menunujukkan bahwa model redesign lebih
aerodinamis sebanyak 34% saat pesawat dalam kondisi cruise dan 25% saat
pesawat dalam kondisi take off. Model redesign juga lebih ringan 1,263 Kg daripada
model initial. Selain lebih aerodinamis dan ringan, model redesign juga mampu
menahan beban landing dan beban pilot yang sama yang dipikul oleh model initial
pada ketebalan strut 10 mm dan ketebalan ladderstep 1mm dengan menggunakan
material alumunium 7075 AMS 4045.

Kata kunci: Float Plane, Front Ladder, Metode Volume Hingga, Metode Elemen
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IMPROVEMENT DESIGN FRONT LADDER AIRCRAFT DHC -
6 TWIN OTTER 400S IN TERMS OF AERODYNAMICS AND
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ABSTRACT

One of the problems in Indonesia is the difficulty of reaching remote areas
for logistics delivery, evacuation missions, or even realizing the tourism sector.
Float plane is the solution to this problem. Float aircraft are designed to be able to
take off and landing on land as well as water level. One type of float p is the DHC-
6 Twin Otter 400S which has tremendous toughness to perform missions in hard-
to-access areas. Despite its toughness, failure when the aircraft is operating must
certainly be avoided. When the plane lands the impact load is received by the float
and passed on the front ladder of the aircraft. This states that the strength of the
front ladder must be taken into account because in addition to having to be strong
to withstand the pilot's load when boarding the plane, the front ladder must also be
able to withstand the impact load. In addition, the performance of the aircraft must
not be separated from the aerodynamic design, so in this study was carried out
improvement on the front ladder design in terms of aerodynamics using the finite
volume method and in terms of strength using finite element methods to result in
improvement of front ladder design DHC-6 Twin Otter 400S with aerodynamics
and high strength.

The results showed that redesign models are more aerodynamic by 34%
when the aircraft is in cruise condition and 25% when the aircraft is in take off
condition. The redesign model is also 1,263 Kg lighter than the initial model. In
addition to being more aerodynamic and lightweight, the redesign model is also
able to withstand the same landing load and pilot load carried by the initial model
at a strut thickness of 10 mm and ladderstep thickness of 1mm using aluminum
material 7075 AMS 4045.
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