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ABSTRACT 

The initial forecastinQ of lOQistical suoport for 

new types of military aircraft is a perplexing problem . 

The objectiv~ of this research was to inv~stigate the 

feasibility of using data generated by the accelerated 

fliqht tests as a basis for forecasting the logistical 

field requirements. The data used in the study were 

obtained from the U. s. Army Aviation Board, Fort Rucker, 

Alabama, where perfo~ance t~sts are conducted on all 

new aircraft to determine their suitability for Army 

use. It w~s statistically shown t~at the use of these 

data could orovide more realistic loqlstical forecasts 

~arli~r in the introductory phase of the aircraft. This 

concp-ct would increas~ the oper~tlonal av~ilability of 

the aircraft and reduce the cost of maintaining the 

aircraft durina its introductorv phase. 
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C~P~RI 

Introduction 

The Forecasting Concept 

Logistics is the branch of military science that 

deals with all aspects of procurement, movement, mainte

nance, and disposition of supplies, equipment, facilities, 

and p~rsonnel, and the provision of services. 

Maintenance and supply of aircraft components and 

repair parts are the two aspects of logistics that prin

cipally affect military aircraft operations. The supply 

of the required repair parts and replacement components 

in the required quantities at the required location is a 

basic problem and one of utmost importance in the day-to

day operation of the military aircraft fleet. 

In an attempt to solve thi s basic supply problem, 

forecasts, based on the expected usage rates in conjunc

tion with the yearly proposed flying-hour program, are 

made of the requirements for aircraft repair parts. The 

effectiveness of the supply system depends to a great 

extent on the validity of the usage rate factors -- the 

basis of forecasting. 

The forecasting role in military aircraft logistics 

expanded dramatically durinq day-to-day operations in 
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Vietnam. Many excellent techniques in forecasting the 

requirements for military aircraft replacement parts and 

dynamic components have been developed or have evolved 

throuqh the years, but most of these techniques are based 

on cumulative field data. This is an effective tool and 

decisive step forward where operational data is avail

able. However, introduction of new military aircraft 

presents special forecasting problems because adequate 

operatinq experience is not yet available to provide a 

r~alistic basis for for~castinq requirements. As a 

consequence, there has often been a rather loose assort

m~nt of techniques used: lists provided by the manu

facturer and military prepared lists based on operating 

experience qained from similar types of aircraft. Expe

rience has proven this to be an unrealistic approach 

to reliable forecasting. 

The proposed forecasting concept to be explored in 

this report is an outgrowth of personal experience in the 

testinq and maintenance of military rotary-wing aircraft 

and is an attempt to provide an accelerated means for more 

accurate forecastinq of replacement components and repair 

parts durinq the new aircraft initial operating period. 

Background 

Th~ acquisition of new aircraft by the U.S. Army 

can be accomplished in several ways -- from purchase of 
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an existinq civilian model to financing the development 

o~ a unique model. The introductory phase of a unique 

mod~l constitutes the qreatest cha11enqe to the logis-

tical forecaster. When the Department of Army contracts 

for the development of aircraft, it specifies a re1i-

ability requirement. This requirement may range from 

a simple statement of system reliability goals to a 

requirement for contractor demonstration of achievement. 

Many aircraft dynamic components, however, have time 

before overhaul (TBO) reliability requirements which 

encompass an extended period of f1iqht time and are 

aenera11y never demonstrated prior to the procurement 

of aircraft in production quantities. This was espe-

cially true during the buildup in Army aircraft between 

1965 and 1970, wh~n the Army introduced more than 5 new 

types of aircraft in substantial numbers. 

Activities Provid ing the Data Base for 
Proposed Forecasting Concept 

To determine operational suitability and to estab-

lish time between overhaul for the dynamic components of 

newly introduced aircraft, the U.S. Army Aviation Test 

Board, Fort Rucker, Alabama conducts accelerated flight 

test programs. These tests are conducted by flying the 

aircraft at hiah gross weiahts while uti1izinq flight 

pro~il~s which represent typical missions the aircraft 



4 

will experience in field operations. Data derived from 

thes~ tests are used to establish time before overhaul 

~cr dynamic compon~nts and to identify those components 

requiring product improvement programs (PIP) to correct 

deficiencies. During these tests a monthly flight time 

averaging 150 to 200 hours per aircraft is accumulated. 

This is approximately 7 times greater than the normal 

flight time accumulated by aircraft assigned to field 

operation. 

While these tests provide a relatively small sample, 

limited to 2 or 3 aircraft, it is hypothesized that the 

data aenerated by these flight tests could be used to 

initially forecast loaistical requirements for repair 

parts, replaceable components, and engine overhauls for 

the o~ratina fleet, thus establishinq a logical hasis 

for a logistical forecasting concept. This would, seem

ingly, provide a more timely and realistic logistical 

forecast of the new aircraft system's requirements and 

alleviate many of the costly supply shortages that gener

ally occur during the introductory phase. Also, it would 

greatly increase the operating fleet's effectiveness dur

ing the introductory period. 

The concept of using such a small sample as a basis 

for a loaistical forecasting method is only valid if the 

sample can be shown to be truly representative of the op

eratlnq fl~p.t. However, if the concept can be validated, 
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the present practice of waiting for actual field experi

ence to provide a reliable basis for forecasting could be 

modified to utilize the test data as an interim basis. 

thereby greatly reducing the time lag in identifying 

changes in requirements. 

A pertinent example of events that sometimes occurs 

during accelerated flight testing might serve to illu

s t rate the importance of this concept. A major component 

with a proposed time before overhaul life of 1200 hours 

contains a design deficiency resulting in its removal for 

overhaul at only 450 flight hours. A Product Improvement 

Program (PIP) based on the data generated by the accele

rated flight test program is started immediatelY1 however. 

the logistical supply system continues to procure and 

stOCK the component at a rate based on an expected usage 

factor of 1200 hours before overhaul. Meanwhile. the 

inadequately designed component continues to be installed 

in new production aircraft until the PIP provides a way 

to correct the deficiency and to institute an engineering 

change in production of the component. However. immedi

ately on discovery of an inadequately designed component. 

logistical plannina needs to be updated in order to pre

vent serious shortages in the supply system. 

Logistical planning for an increase in the usage of 

most major dynamic components such as engines and trans

missions can not be readily achieved due to very long 


