AEROSPACE AS25109™ REV. A
INTERNATIONAL= STANDARD <sued 1090.08

Reaffirmed 2012-11
Stabilized 2018-06

Superseding AS25109

Engines, Aircraft, Reciprocating, General Specification For

RATIONALE
This document has been determined to contain basic and stable technology which is not dynamic in nature.
STABILIZED NOTICE
This document has been declared "Stabilized" by the SAE E-25 General Standards for Aerospace and Propulsion Systems

Committee and will no longer be subjected to periodic reviews for currency. Users are responsible for verifying references
and continued suitability of technical requirements. Newer technology may exist.

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
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.

Copyright © 2018 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE. o

TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada) SAE values your input: 10 i ovid® f&e
Tel:  +1724-776-4970 (outside USA) Technical Report, please visit:  Document Sharing Hub
Fax: — 724-776-0790 http://standards.sae.org/AS25109A
Email: CustomerService@sae.org

SAE WEB ADDRESS: http://lwww.sae.org

Full document details: SAE AS25109A


http://www.avadocuments.com/doc/sae-as25109a
http://www.avadocuments.com/doc/sae-as25109a

SAE INTERNATIONAL AS25109™A 10F 29

NOTICE

This document has been taken directly from U.S. Military Specification MIL-E-25109(ASG), Notice-1,
Notice-2 and contains only minor editorial and format changes required to bring it into conformance with
the publishing requirements of SAE technical standards. The initial release of this document is intended
to replace MIL-E-25109(ASG), Notice-1, Notice-2. Any part numbers established by the original
specification remain unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE
Technical Standards Board (TSB) Rules and Regulations (TSB 001) pertaining to accelerated adoption
of government specifications and standards. TSB rules provide for (a) the publication of portions of
unrevised government specifications and standards without consensus voting at the SAE Committee
level, and (b) the use of the existing government specification or standard format.

Under Department of Defense policies and procedures, any qualification requirements and associated

qualified products lists are mandatory for DOD contracts. Any requirement relating to qualified products
lists (QPL’s) has not been adopted by SAE and is not part of this SAE technical document.
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1. SCOPE:
1.1 Scope:

This specification covers standard requirements for reciprocating aircraft engines.
1.2 Classification:

The type and model designation will be assigned by the Government in accordance with ANA
Bulletin No. 395 and shall be specified in the model specification.

2. APPLICABLE DOCUMENTS:

2.1 The applicable publications listed in the following bulletin, of the issue of the bulletin in effect on date
of invitation for proposals, form a part of this specification:

PUBLICATIONS
Air Force-Navy Aeronautical Bulletin

No. 343 Specifications and Standards Applicable to Aircraft Engines and Propellers,
Use of

(Copies of specifications, standards, drawings, and publications required by contractors in
cohnection with specific procurement functions should be obtained from the procuring activity or as

directed by the contracting officer.)
3. REQUIREMENTS:
3.1 Model specification:

A reciprocating engine model specification conforming to Specification MIL-E-25110 shall be
submitted by the engine manufacturer for approval.

3.2 Mockup:

Unless otherwise specified in the model specification, a full scale mockup shall be prepared for
examination as soon as the contractor has established the installation features of the engine. After
the engine mockup has been approved, the engine installation drawing shall be forwarded to the
using service for approval. Any changes required by the using service shall be subject to negotiation
as provided in the contract.

3.2.1 Installation changes: Changes to the engine features requiring changes in the airplane or
propeller installation made after approval of the mockup shall be submitted to the using service for
approval. The mockup shall be kept current with approved changes, at least through the first
production contract, unless otherwise authorized.
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3.3 Performance characteristics:

The engine performance characteristics shall be specified in the model specification. These
performance characteristics shall be determined using fuel in conformance with Specification
MIL-F-5572; alcohol in conformance with Specification MIL-A-8091 or O-M-232, if water-alcohol
injection is required; and oil in conformance with Specification MIL-L-6082 of a grade as specified in
the model specification.

3.31

3.3.2

3.33

3.34

3.35

3.351

3.35.2

3.36

Ratings: The performance ratings shall be specified in the model specification.
Estimates: The estimated performance shall be specified in the model specification.

Specific oil consumption: The specific ¢il consumption shall not exceed the amount specified in
the model specification.

Altitude operating limits: The engine altitude operating limits shall be defined in the model
specification.

Ambient temperature conditions: The complete engine shall perform satisfactorily under the
following conditions.

High and low temperature: The engine shall suffer no detrimental effects and shall start
successfully after being subjected to:

(a) A soaking period of 8 hours at an ambient temperature of 160°F when supplied with fuel at
110°F and inlet air at 130°F.

(b) A soaking period of 72 hours at an ambient temperature of -65°F when supplied with fuel and
air at -65°F.

Airspeed and altitude: The engine shall operate satisfactorily within the ambient air temperature
ranges shown on figure 1 throughout the airspeed and altitude operating limits specified in the
model specification.

Engine starting: The engine shall consistently start when its temperature is stabilized at an
ambient temperature of -65°F when cranked through the starter dog at a speed of 40 5 rpm for a
period not to exceed 60 seconds. Starting shall be accomplished with lubricating oil so diluted with
fuel that the viscosity of the oil is 35,000 Saybolt seconds at the starting temperature. The fuel and
oil used shall be as specified in 3.3 entitled “Performance characteristics.” Priming of the engine
shall be by injection by a means approved by the Government. A special starting fuel or system
acceptable to the Government may be used for priming. If a special priming system is necessary
for starting the engine at temperatures below -20°F, the type of the special priming system and its
performance requirements shall be specified in the model specification. The engine shall be
provisioned to accept the special priming system, as required, with minimum effort. Special
starting fuel shall not be required for starting at temperatures above -20°F. Consistent starting shall
be defined as a complete start following not more than two starting attempts of 60 seconds each.
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3.3.7 Idling speed: The closed throttle idling speed, with an approved flight propeller, on a ground
propeller load through takeoff power and speed and with the mixture strength for best power, shall
not exceed 24 percent of normal rated speed with open stacks, or 18 percent with an exhaust
collector. ldling speeds below 600 rpm with open stacks, or 450 rpm with exhaust collector, are not
required. In the case of engines for helicopters or other applications where the engine is subject to
operation while disconnected from the rotor or propeller system, the closed throttle idle speed shall
not exceed 40 percent of takeoff speed with the minimum inertia (flywheel effect) specified in the
model specification.

3.3.8 Acceleration: The complete engine shall consistently accelerate from 50 percent normal rated
speed to takeoff speed in the time specified in the model specification, when the engine is operated
on a test stand with a flight-type propeller set for takeoff propeller load. The acceleration shall be
such that the complete engine will accelerate satisfactorily regardless of the frequency of opening
and closing the throttle, provided the frequency does not exceed that required under the most
adverse tactical conditions.

3.3.9 Operating data: Operating data shall be as specified in the model specification.
3.4 Materials and processes:

Materials and processes used in the manufacture of military reciprocating aircraft engines shall be of
high quality, suitable for the purpose, and shall conform to applicable specifications listed in ANA
Bulletin No. 343. When contractor’s specifications are used for materials and processes which affect
performance or durability of the finished product, such specifications will be subject to release by the
Government. The use of hongovernmental specifications shall not constitute waiver of Government
inspection.

3.4.1 Critical materials: The use of critical materials shall be held to a minimum. The use of the
following materials shall be particularly minimized: Chromium, cobalt, columbium, molybdenum,
natural rubber, nickel, and tungsten. The actual weight of each of these materials, based on the
finished parts plus manufacturing scrap losses, required in the construction of the engine shall be
made known to the using service on request or at such times as mutually agreed upon by the
contractor and using service.

3.5 Standards:

3.5.1 Standard parts: AN, JAN, or MS standard parts shall be used, unless they are determined by the
contractor to be unsuitable for the purpose, and shall be identified by their standard part numbers.

3.5.2 Design standards: MS and AND Design Standards shall be used wherever applicable.
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3.6 Drawings and data:

The contractor shall furnish the following preliminary drawings and data to the using service with the
submission of the model specification:

(a) Engine assembly, complete - showing accessory drive oil seals.

(b) Engine installation - including clearances for maintenance, checking, adjustment, and removal of
accessoties.

3.7 Engine design and construction changes:

3.7.1 Material substitutions: Temporary material substitutions shall be made in accordance with ANA
Bulletin No. 182.

3.7.2 Changes in design: No changes shall be made in the design or materials of parts listed in an
approved engine parts list, except when such changes are approved in accordance with the
provisions of ANA Bulletin No. 391.

3.7.2.1 Class | changes: Class | changes are of a nature affecting:

(a) Contract cost or delivery.

(b) Model specification requirements.

(¢) Interchangeability of all parts contained in engines and components, as defined hereunder:

(1) When performance or durability is affected to such an extent that superseded parts must
be removed from service for reasons of safety or unsatisfactory performance.

(2) When dimensions of parts, subassemblies, or complete engines are affected to such an
extent that the superseded and superseding items are not directly and completely
interchangeable with respect to installation or performance.

3.7.2.2 Class Il changes: All other changes shall be classified as class Il changes.

3.7.2.3 Approval of changes: Approval of changes does not relieve the contractor of full responsibility
for the results of such changes on any engine characteristics.

3.7.3 changes in vendors: No changes shall be made in vendors or fabrication sources, except when
such changes are approved in accordance with the provisions of ANA Bulletin No. 423.

3.7.4 Parts list: The parts list for the engine which successfully completes Qualification tests shall
constitute the approved parts list for subsequent engines of the same model. Changes to the
approved engine parts list shall be governed by the requirements specified in 3.7.2 entitled
“Changes in design.”
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3.8 Interchangeability:
All parts having the same manufacturer's part number shall be directly and completely
interchangeable with each other with respect to installation and performance, except that matched
parts or selective fits will be permitted where required. Changes in manufacturer’s part numbers
shall be governed by the drawing requirements of Specification MIL-D-5028.
3.9 Accessibility:
Insofar as practicable, parts of the engine requiring routine service checking, adjustment, or
replacement shall be made readily accessible for servicing without teardown of the engine and
removal of any major part, component, or accessory.
3.10 Dry weight of complete engine:
The dry weight of the complete engine shall not exceed that specified in the model specification.
3.10.1 Weights of additional equipment. The weights of items which are not engine components but
which are furnished with the engine shall be listed in the model specification. These items shall not
be included in the engine dry weight.

3.11 Over-all dimensions:

The over-all dimensions of the engine and allowances for expansion shall be as shown on the
installation drawing.

3.12 Engine mounting:
Engine mounting provisions shall be suitable for the installation of vibration isolators capable of
adequately isolating engine vibrations. The number and location of mounting brackets, pads, or
bosses, the clearance provisions, and the maximum allowable loads and moments of mounting pads

shall be shown on the engine installation drawing.

3.12.1 Clearance: At each mounting pad or boss, clearance shall be provided for using standard
wrenches to disconnect the engine from the antivibration engine mount assemblies.
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3.13 Torquemeter:

All engines using propeller reduction gears and having a displacement of 2,000 cubic inches or
above shall have provisions for torquemeters, preferably without major change to the engine. When
installed in an engine, the torquemeter shall function satisfactorily up to and including the altitude
specified in the model specification and shall not materially affect the oil flow or heat rejection to the
lubricating oil. The torguemeter shall measure accurately the torque developed by the engine for
any torgque corresponding to any power-rpm combination within the following tolerances:

(a) Takeoff and military rated power to normal rated power - £2 percent.

(b) Normal rated power to 40 percent normal rated power - £3 percent.

(¢) 40 Percent normal rated power to idling speed - £5 percent, except that there shall be no
requirement for accuracy in the latter portion of the power range if the torquemeter is not used for
power control actuation.

3.13.1 Torquemeter design and construction: Hydraulic torquemeter construction shall be such that
engine lubricating oil shall not be discharged in the event of failure or removal of the external line.
Any device required for dampening pressure fluctuations shall be integral with the engine.

3.14 Crankshaft torsional vibration:

3.14.1 Helicopter and convertiplane engines: Torsional vibration tests on the actual engine load system
may be required prior to the aircraft tie-down tests, if deemed necessary by the using service, to
demonstrate that excessive torsional vibration will not occur.

3.15 Helicopter engine effective flywheel requirements:

The minimum inertia to be provided as flywheel effect on helicopter-type engines shall be specified in
the model specification.

3.16 Compression ratio:

The engine shall be fitted with pistons giving the compression ratio specified in the model
specification. The compression ratio may vary as permitted by drawing dimensions and tolerances.
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