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ARTICLE INFORMATION ABSTRACT

Original Research Paper In the present paper, thermal analysis of used spiral bevel gears in main gearbox of a helicopter-
Received 05 April 2017 belonging to Iran Aircraft Manufacturing- is investigated. Firstly, with introducing the geometry
Accepted 13 June 2017 properties of gears, basic lubrication and thermal analysis are considered based on standards of gears

Available Online 08 August 2017 design such as AGMA. Then, in order to create the finite element model, initial and boundary

conditions with considering the oil viscosity and calculating the friction coefficient, convection and heat

Keywords:

Spiral Bevel Gears conduction coefficients are determined based on experimental and analytical models in spiral bevel

Finite Element Simulation gear. It is noted that, the goal of finite element model is considered to reduce the complex calculation

Thermal Analysis errors and increase the solution speed of problem. Effects of various parameters such as increasing the

Lubricant FLASH temperature and influences of initial temperature on it, contact stresses and heat fluxes,

Fatigue Life . . . . . . N .
comparison of different mineral oils on the decreasing temperature and fatigue life are examined. The
obtained results of present work show that the FLASH temperature of main gearbox is linear function of
initial temperature, so that FLASH temperature of system increases 56 centigrade in comparison to
initial temperature. Also, it is demonstrated that the presence of various mineral oils in this system lead
to reducing the solid-solid surface contact and friction coefficient. Moreover, these lubricants cause the
cooling in the gearbox and increasing temperature, thus the employing these lubricants leads to the
system temperature reaching 90 centigrade.
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Fig. 1 The design of spiral bevel gears in KISSSOFT
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Table 1 Geometry specifications of spiral bevel gears (pinion and gear)
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Table 2 The mechanical and thermal properties of spiral bevel gears
made of Steel with Grade 3
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Table 10 Comparison of contact- thermal stresses of main gearbox
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Table 9 Comparison of steady-state temperature of main gearbox
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SAE 0W-30 1291 91.6 1551 258 SAE 0W-30 53.7982 57.2163
SAE 30 1387 501 1271 128 SAE 30 53.4985 55.6146
SAE 5W-40 3721 404 1370 239 SAE 5W-40 49.5301 57.6714
SAE 10W-40 3502 261 83.84 123 SAE 10W-40 53.2782 58.6475
SAE 10W-60 3329 321 1751 75.9 SAE 10W-60 51.5935 54.5001
SAE 15W-40 2556 198 1637 74.5 SAE 15W-40 54.3322 55.5699
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Table 11 Comparison of heat flux of main gearbox
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