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ABSTRACT

The objective of this study was to evaluate vehicle maintenance handtool
breakage rates to determine if procuring warranted handtools would be
economically beneficial. We evaluated GSA tool failure rates at 12 selected
bases over a 6-month period. Using the same analytical procedure as a
previous aircraft maintenance study, we found tool breakage rates in wvehicle
maintenance to be significantly less than in aircraft maintenance. Vehicle
maintenance tool breakage data does not economically Justify including
transportation in the warranted handtool program.
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EXECUTIVE SUMMARY
) /V TP LT ; (/r e rane "-i.',fl- /
N HQ USAF/LET tasked the AFLMCA to initiate a project to determine the cost
: effectiveness of procuring long-term warranted handtools to help eliminate
. reported problems with deficient, poor quality tools in vehicle msintenance.
a

3

A previous IMC study proved warranted handtools for aircraft maintenance
wvas economically beneficial. Vehicle mechanics claimed their tools had the
sane problem: a high breskage rate due to poor design, weak metal, or plastic
parts; loss of productivity, time, and effectiveness vhen tools bresk, and
ultimately reduced worale.

7atuti?ataa' s

This study evaluated GSA tool failure rates at 12 selected bases in 6
MAJCOMS. Data was collected over a 6-month period beginning December 1984.
- The field evaluation measured tool failures and 1losses for 309 selected
high-use tools in vehicle maintenance. Wa then performed an analysis to
determine if the use of warranted tools in vehicle maintenance would result {n
o an economic savings to the Air Force.

The conclusion of 9w evaluation revealed a 3.3 perceat breskage rate for
GSA tools compared to the 25 percent rate found in the asircraft mssintenance

' study. At a & to 1 cost ratio of warranted tools to GSA tools, the cost
‘ comparison payback rate for the 3.3 percent breakage in wvehicle maintenance
< exceeds 30 years compared to 3.8 year payback found for aircraft maintenance.
¥ Thus, breakage rates and ultimate cost savings to the Air Force do not justify
i purchasing warranted handtools for wvehicle uintauncc-\\
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CHAPTER 1
) THE PROBLEM

BACKGROUND

This project is similar to a previous AFLMC study, WARRANTED TOOLS FOR
AIRCRAFT MAINTERANCE (6). The Aircraft Maintenance study demonstrated normal
handtools procured through GSA had a high breskage rate vhen used in jet
engine shops and recommended the use of higher quality tools with a lifetime
warranty. Field tests of warranted tools showed dramatically reduced breakage
rates, and a payback of under 4 years. Although the warranted tools were
initially more expensive, they saved money in the long run. Vghicle mechanics
at base level believe the need exists for the same quality tools in
transportation. The objective of this project was to determine vhether or not

< wvarranted tools would be cost effective in vehicle maintenance.
A
o
PROBLEM STATEMENT

Vehicle mechanics report experiencing high levels of tool failure with
I standard GSA tools. They expressed coucern about the tools failing due to poor
- quality; some tool failures have caused personal injury. These failures and
- injuries have caused user frustration. W%hen tools bresk and cannot be readily
: replaced, this lost time costs the Air Force valuable manhours.
y PACTORS BEARING ON THE PROBLEM

1. ASSUMPTIONS:

, a. The primary criterion to determine implementation of warranted tools
is replacement costs compared to failure rates of broken tools.

b. The sample for the field evaluation was representative and the sample
size was sufficient to form a besis for economic analysis.

c. Bases reported all GSA tool losses and failures to the AFLMC using the
monthly collection forms provided.
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CHAPTER 11

DEVELOPMENT

APPROACH

The objective of this project was to evaluate vehicle mmintenance handtool
breakage rates to determine if procuring warranted tools would be economically
beneficial.

The placement of warranted tools in aircraft maintenance was determined

by a field evaluation comparing 72 selected warranted tools with comparable
GSA tools. Analysis of breskage rates from the evaluation gave Aircraft
Maintenance a 3.8 year payback for warranted tools. We opted to perform the
same analysis in our vehicle msintenance shops, but budgetary constraints
: would not allow us to field test warranted tools. It was more economical to
evaluate the GSA tools presently being used and compare those failure rates to
the data developed in the aircraft msintenance study. To determine the tools
for the evaluation, we used tool~-issue rates from our supply data banks and
information supplied by the bases we wvorked with. From this data we selected
309 high-use tools (see Table 2). We determined a 6-month field evaluation at
a minimum of 10 beses would be sufficient to obtain the data needed. Six
MAJCOMS, MAC, TAC, SAC, AAC, PACAF, and USAFE were contacted for test bases;
we began our evaluation with 12 bases (see Table 1).

T GEER e e s W v

-

Evaluation packages ware sent to the 12 bases so vehicle mschanics could
document tool failures. We received dsts on inveatory, bresakage and losses on
the 309 high-use tools and analyzed this dats for annual tool failure
percentages. GSA tool fafilure rates in wvehicle msintenance were then compared
to those found in the aircraft maintenance study.

DR B

RESULTS

The evaluation reveasled the percent failure rate for the 309 tools was 3.3
percent. The economic payback formula uses meny factors to determine the
payback period. 1t uses, in addition to the annual failure rate, cost of both
the warranted and non-warranted items, cost of replacement transactions,
method of replacement (on-base vs off-dase), inflation, discounts, etc.
However, it can be approximstely expressed as follows: to obtain a & year
payback, a tool must exhibit a 25 annual failure rate if the cost
differential of the warranted versus non-warraanted to is 4 to 1. The failure

e »

L B

f rate of 3.3 percent (approximately 1/8 that of aircraft maintenance) would
g equate to a payback period in excess of 30 years.

i There were two tool groups with failure rates of 10 and 11 percent, rates
3 high enough to suggest taking a hard look at the quality of tools being issued
2 in these two tool groups. These tools and failure rates are listed in Tables
:- 3 & 4.

5 Although tool control procedures were not specifically addressed in this
o’ report, the .1 percent loss rate found in this study indicates present tool
! control methods ave effective.

% 3

NI

Y
« . o”

% " t"s s % ST T - - vy 4wl - G U SRS . - . P IPE IS e e - @~ [
R S SN AR S T S & A TN AT RO AT S R P e et B A ! 4 ‘o

‘e®y s




CHAPTER III

CONCLUSIONS R )

We determined a 3.3 percent failure rate for GSA tools, compared to the 25
percent found in aircraft maintenance, will not justify purchase of warranted
tools. Based on a 4 to 1 cost ratio of warranted tools to GSA tools, it is
not economically beneficial to purchase wvarranted tools in vehicle
maintenance.

We did find two tool groups with relatively high failures (Tables 3 & 4).
These two groups of tools uneed to be watched by maintenance shops and failures
reported using the Material Deficiency Reporting (MDR) systes. Since these
tools have a high potential for abuse/misuse, vehicle maintenance supervisors
should stress their proper utilization and continue to wmonitor breakage
frequency of these tools.
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CHAPTER IV

RECOMMENDATIONS

1. Recommend vehicle msintenance continue using GSA tools. Based on the data

received from the field evaluation, our current tool procurement system 1is
more cost effective than buying warranted handtools. (OPR: HQ USAF/LETN)

2. Recommend MAJCOM/LGT's publicize our findings and encourage bases to
document through the Material Deficiency Reporting (MDR) system tool failure
not attributed to normal wear, abuse, or misuse. We recognize GSA tools are
obtained from many sources, with manufacturer, lot number, stock/part number,
etc., often unavailable. MDRs however, should be submiited for each tool
failure giving as much informstion about the item as possible. This is the
only way we can ensure the item manager is notified of tool quality
deficiencies. (OPR: MAJCOM LGTs)

3. Additionally, we recosmend vehicle msintenance maintain the curreat tool
control msethods. ‘Present tool control, bssed on loss rate data from the
evaluation, seems to be working in transportation. (OPR: MAJCOM LGIs).
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ALASKAN AIR COMMAND
AIR FORCE LOGISTICS MANAGEMENT CENTER

= GENERAL SERVICES ADMINISTRATION
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O N A ¥ - —
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arwer: LETN

DEPARTMENT OF THE AIR FORJE
HEADQUARTERS UNITED STATES AIR FORCE
WASHMINGTON, D.C. 20330

22 FEB 134

swmeer. Warranted Tools

ve. AFLMC/LGT

1. Request your activity initiate a project to determine the
feasibility and cost effectiveness of using warranted hand tools
in vehicle maintenance activities, The project, similar to the
aircraft maintenance project, should includg the following:

a. Determine what qQuality problems we are currently having
with hand tools. e

b. VWhat changes are needed, if any, in our current tool
control procedures in AFM 77-318, Vol 27?

c. Determine the minimum essential tools that need to be
included in this program.

4. What is the lost rate by tool type?

e. Vhat is the breakage rate by tool type?

f. Use the approved DOD IG formula to determine payback for
warranted tools.

g. Other areas that you feel should be considered.

2. Recommend you solicit help from the four NT#P field activi-
ties to provide the necessary data to comple:tes %tiiis project. Your
dzza should be formatted and forwarded to HQ USAF/LETN in the
following sequence if this project supports the use of warranty
tools in vehicle maintenance:

a. Aggregate Group Composition.
b. Failure Rate Computation.

€. Warranted Tool Cost Estimate.
d. Warranted Tool Data Summary.
e. DOD IG Formula.

£f. Aggregate Group Payback.

g. References.

3. Plaase advise-is more information is needed.

FOR THE CHIEF OF STAFF

%043\
Sp¥N A. REID ., Colonel, USAF ce:r  WR-ALC/MHTV

ief, Vehicle & Equipment Division HOQ USAF/LEYS
Directorate of Transportation

ATCH 3
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DEPARTMENT OF THE AR FORCE
AIR FORCE LOGISTICS MANAGEMENT CENTER
GUNTER AIR FORCE STATION, ALABAMA 35714

16 JAN 1384

Brigadier General John E. Griffith
Director of Transportation
Headquarters USAF (LET)
Washington DC 20330

Dear General Griffith

Our Warranted Handtool Project has proved that purchasing high-quality, industrial
strength handtools will pay dividends within aircraft maintega;ge (At{;chunt 1).
We also believe there are benefits to be gained from using warranted tools in other
industrial areas; i.e., Transportation, Civil Engineers, etc. ] tasked my sta™f to
determine which tools on our listing rould apply to transportation activities. We
found at least 147 of the 222 line items in the program could apply.

The original Air Force contract allowed only Jet engine Shops to purchase warranted
tools. 1In coordination with HQ USAF/LEY, we have expanded the contract to allow
all aircraft, missile, and mmitions maintenance activities to participate in this
program. We think the next evaluation of this program should include other mainte-
rance functions where an improved quality tool is economically justified.

There are, 2s always, some preliminary hurdles which must be overcome before the
contract can be further expanded. The most critical is that future users of
varranted tools be able to demonstrate a2 policy of strict tool control. The Do0/
IG has closely monitored this aspect of our project from the start and insists

that only those maintenance disciplines that have a reliable and auditable too?
control program be included. A composite tool kit (CTK) program is 2 must. A
second hurdle is that the bases requiring warranted handtools must be identified.
We have identified 196 locations where aircraft maintenance functions require these
tools, and this 1ist could serve as a basis for your own. The third item necessary
for entering this program is that anticipated quantities of needed tools be fore-
cast in order that contracting and the suppliers agree on the lowest possible price.
The forecast of yearly quantities for aircraft maintenance activities required
considerzble effort over-a six months period. : : _ .

Essentially, this program offers you important new options in the continual develop-
ment of your maintenance té¢hnician's cepabilities, professionalism, and morale. i
He are starting to receive telephone and written inquiries from the field (Attach-
ment 2) and stand ready to work closely with your staff to establish a program
which fits your needs. Our pointsof contact are Maj Dan King or Lt Col Wait

Dzialo, AUTOVOM 446-4464.

Best regards
!Lﬁg 22
&IT VE PSR 2 Atch ATCH &
Colonel, USAF 1. Point Paper
Commander 2. HQ USAFE Mso
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