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Helicopter Engine Mounting

1. SCOPE:

This Aerospace Information Report (AIR) reviews the requirements to be
satisfied by the engine mount systems and provides an outline of some
suitable methods. Factors such as drive shaft alignment, engine expansion,
mount crashworthiness, vibration isolation, and other effects on the
installation are discussed.

2. REFERENCES:

The following publications form a part of this guide to the extent referenced
herein. The latest issue of SAE publications shall apply. The applicable
issue of other publications shall be the issue in effect on the date of the
purchase order.

SAE ARP704 Helicopter Engine-Rotor System Compatibility

SAE ARP721 Turbine Drive Shaft Connection

SAE AIR1289 Evaluation of Helicopter Turbine Engine Linear Vibration
Environment

SAE ARP1507 Helicopter Engine/Airframe Interface Document and Checklist

MIL-P-17842 Powerplant Vibration Isolator Design and Installation
Requirements

FAR29.571 Fatigue Evaluation of Flight Structure

FAR25.361(b) Engine Sudden Stoppage

3. DISCUSSION:

3.1 Requirements:

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
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suggestions.
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3.1.1 General: A satisfactory engine mounting system performs seven primary
functions as follows:

a. Maintains engine location and alignment under loads encountered during
any flight condition. Loads include those generated by axial,
vertical and horizontal linear acceleration, pitch, roll and yaw
angular acceleration, and gravity.

b. Limits engine movement under crash conditions, bird strikes, rotor
seizure, and potential engine uncontained failure.

¢. Reduces airframe vibrations and deflections that are transmitted to
the engine during any flight condition.

d. Limits engine vibrations that are transmitted to the airframe.

e. Accommodates thermal expansion and tolerance stackup of the engine.
f. Attenuates structure borne noise.

g. Permits simple engine installation and removal.

The engine structure performs multiple functions. It provides the
necessary load paths such that maneuver imposed loads (inertial and
gyroscopic) and gravity imposed loads are transmitted to the engine mounts
where they are reacted by the airframe. It provides drive shaft reaction
torque and coupling transmitted load reaction to the mounts. Loads due to
intake depression and exhaust thrust, although generally insignificant,
are transmitted to the mounts and the engine structure provides paths for
loads generated internally within the engine that are not seen at the
mounts.

Statically determinate (nonredundant) mounting schemes are preferred as
they eliminate built-in loads and moments that can create mount overloads
and bending problems in the engine components.

The engine should be designed for maximum mounting flexibility. Figures
1, 2, and 3 illustrate three mounting systems that are statically
determinate.

a. Mount System No. 1 (Figure 1): Mount System No. 1 utilizes 3 and 9
o'clock main frame mount pads in conjunction with the rear mount
points. The rear mount loads are applied and transmitted through two
ajrframe-supplied links to the engine mount ring. Either one of the
forward mounting pads can be the main engine mount which provides
restraint in all three directions, while the other pad provides only
vertical restraint. For the rear mounts, the recommended location for
the vertical restraint is 6 o'clock and for the lateral restraint is
either 3 or 9 o'clock. Other mount locations (the main frame 6
o'clock mount pad and two additional rear mount lugs) may be utilized
for redundant fail-safe mounts provided sufficient clearance is
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Midframe rear
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FIGURE 1 - Mount System 1
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FIGURE 2 - Mount System 2
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FIGURE 2A - Mount System 2A

Documents

Document Sharing Hub

Full document details: SAE AIR4172


http://www.avadocuments.com/doc/sae-air4172
http://www.avadocuments.com/doc/sae-air4172

