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\1-0 INTRORUCT 10N

The purposs of this report is to provide Aircreét Maintenance
Management and Enginesring inforsation necessary to select the
optisum wsodernization plan to update the sxisting sheet setal
shap for the Aircraét m,vut? Building 373, at San Antonio Alr
Logistics Canter (SA-ALLC).

P
-

During interia study and analysis report review of Decemsber
17, 1963, :our conceptual layouts wers presented to SA-ALC. It
was concluded that one modernization layout would be prepered for

the final report.

This report describes the sethodelagy used in accumulating data
and how these data were interpreted to derive the propossd
soderni sation layout.

The reconsendations and agdernization plan to upgrade the
sxisting shest astal ohaop are based en surveys and anslyses
conducted by a Dowing Asroupase Operatiens (DA0) toan
repraesenting the Materials and Precesses, Fagcilitios, anv

Menufecturing dissiplines. ~— . - on*é PY 3
2.0 CERRITIVE. SARRNRY
Vudly Pursass

The Purpeee of =this assdernizatieon study (e te previde
resesasndagions to SA-ALL for asdernizing the shest astal
famility. These recomnendstions include the adaeption of the
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advencessnts in eshest mstal fabrication equipasnt ¢to

improve productivity of the sheest astal facility.

Study Tasks

The tasks af this study ware tos

i.

3.

4.

Evaluate present sheet astal cperations at SA-ALL with
regard to organization, workload, and equipment to
ostablish & basis for duveleping preductivity isprovessnt
recoanendatiens.

Study other shest astal sanufecturers’ operations to
doteraine desirable technelagy and squipasnt capabilities
which could be utilized te isprove the shest astal
aperations at SA-ALC. This study fecused on processes.
equipaent , workload, wark flow, and organizational

interfsces.

Develep eptiaua sadarnization plan to upgrase the present
sheat astal ehap in Building 373 at SA-ALC.

Study the present suppert organizational interfaces
(1.@., Engineering, Planning, Scheoui ing, ete.),
scheduling teshniques, and parts asscountability; and
previde receommandations to einisize werk stoppage,
sisdirecsted ssterial fleow, materisl shortages, and other
perts cantrel prabless.

[ P P
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Sty Aeacaosch

The evaluatiaon activity proceeded through these sajor steps:
1. Conductes sheet msetal shop survey to svaluate and

4.

docusent current conditions.

Conducted remote site surveys to evaluate the sites’
sathads of operation and to ascertain 1if portions of
their technology and techniques could be applied to SA-
ALC opsrations.

Conducted aquipment .'valuation at S8A-ALC and evaluated
saintenance records.

Daveloped four sheet metal shop conceptual layouts in
sufficient detail to provide estisated budgetary costs
for now equipsent and an indication of increased
tabrication capability. Each conceptual layout allowed
f{ar (ntegration of new aschines with exiating equipment
and progressive elimsination of cbsclets sachines.
Daterained potential impact to support organization
interfaces due to the large quantities of data and
saterial reguired to support the proposed ascdernization

plan.

Suasary af Findings

The reocesmandsd assdarnization plan was selected from the four
conceptual laysuts presented to SA-ALLC en Decesber 17, 1983.
This plan allews for integration of new aschines with existing
oquipasnt and pregressive eslimtination of ebeslete aschines.
Seme enisting aeshines are te be refurtished te return thea te'
near-new capabilitics. High-tashnelegy ancillary oegquispesnt is

\)V‘y:orJ; M e u'(gg"'vnlnd P S—
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recosmendad. This plan can be implesented in small incressnts so
that there will be 1little or no impact to the sheet ametal
production capability during the transition period.

With the introduction of new high-technology machines and
equipsent in the sheet metal shop, large amounts of data <(parts
fabrication plans, digitized data sets, etc.), tooling, and
aaterial are resquired. The support organization interfaces
(i.e., Engineering, Planning, Material, Scheduling, etc.) must be
in a position ta respond to this increasad work load.
Recommendations are pravided ta enhance support organizations’

capability.

3.0 SAN ANTONIQ FACILITY SURVEY
A survey of the Air Force Air Logistics Center in San Antonio,

Texas, was conducted an August 20-23, 1985. The objective of the
survey was to familiarize team meambers with available information
on sheet metal ocperations, facilities, and anticipated shop worik
loads. Prablems with the existing sheet metal fabrication shop

and data processing were also noted.

Parts being fabricated in the sheet metal area of Building 373
(reference Figure 1, Sheet Matal Shop - Existing) during the
survey were priasrily in support of the Pacer—~Lite progras to
replace cowlings on the I~32M, This regquires SA-ALC to build
replacesent cowling assenblias far all of the BI-32H aircraft in
the inventeory. In sgdition to this sajor undertaking, the sheet

-
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metal aresa was alsoc supporting Material Inventory Center (MIC)
replacesmant and Maintenance Items Subject to Repair (MISTR)

hardwarae.

The various processing shops (heat treat, cleaning, painting,
atc.) ware not surveyed. Their ability to support an increase in
productivity of the sheet metal shop is not known and would be
difficult to determine without detailed knawledge of current and

anticipated work loads.

During the shop survey, several situations were observed which
appear to be caunterpraductive and would not support a proposed
schedule-orisnted system. They were:

1. Shop mechanics devised their own tooling.

2. Parts were being made on a hydraulic press using a rubber
assist on same of the tools (form block). This resulted
i unacceptabla flanges which required hand working to
achieve a finished part.

3. Band saws had apparent excess chatter, possibly
indicating the wrong type of blade. Shop mechanics
indicated saw blades wers not aﬁpropriat. for the job at
hand. Caorrect blades had been ordered but substitution
was made during procurement.

4. Large pallets aof raw material were setting idle because
afs
- Job being held because of shop “sarnsd-hours*

requiremsents to satiséy bookkesping.

hiaid
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- Matarial waiting release of job or bwing held waiting
for other materials or parts.

There was na evidence of a controlled production

schaedule.

Tool proofing was not being conducted.

maintained power machines also contributed to less than

productivity. Those noted during the survey were:

Hydroform press were out of service for long periods of
time.

visible cracks in structural members of major machinas
limited the machine‘'s capability and alsc presentad
potential personnel safety hazards.

There were no modurn “state—of-the—art" attachments or
high-technology add-ons, such as trapped rubbar heads on
hydraulic presses or punching capability on brake

presses.

REMOTE SITE SURVEYS

Remote site surveys were conducted to evaluate the sites’ methods

of cperation and to ascertain if portions of their technology and

techniques could Obe applied to SA-ALC operations. To paeréorm

these surveys, a BAQ team represanting Manufacturing Engineering,

Manufacturing Planning, and Materials and Processes Engineering

was arganized to survey the fallowing sites:

et e B Wmae, | -
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Boeing Commercial Airplane Company (BCAC) - Seattle, Washington,
Septesber I through 3, 1983

Uniqueness - Automated planning and scheduling systems. This is
a low lot size praduction operation with many lot sizes of 10 to
20 parts. BCAC's automation system controls material
pracuremesnt, scheduling, shop routing, and taooling for a

schaeduled quantity of up to 4.6 million parts/year.

Boeing Military Airplane Company (BMAC) - Wichita, Kansas,
September 9 through 13, 1985

Uniqueness - Insertion of single part requirements into
standardized systems. Conversion of multiple airfrane
manufacturers’ drawing data (L1011, DC10, DCH, or AJ00) to usable
BMAC working data is a major undertaking. This conversion is
digitized for NC machines and put in the standard planning system
(same as BCAC). The parts are then processed to the airplane in

10 to 17 calendar days.

Sacramento Air Logistics Center (SM-ALC) - Sacramento, California,
September 24 and 23, 1983

Uniqueness ~ [nnavations to standard Air Force reagulations. SM-
ALC is implementing a new parts contrql system which schedules
work to shops on a parts—-needed basis. This starts with a
preplanning function which improves material procurement, defines
materials for volume procurement, and reduces lost or misplaced

parts and materials.
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United Airlines (UAL) - San Francisco, CA., September 26, 1983

Uniqueness - Like BMAC, UAL has all airframe manufacturers
reprasaentad in its inventory. UAL's is a repair and maintenance
aperation, whereas BMAC's is a madification ocperation. To mest
its demands, UAL has taken standard company processes and appliea
them to all airframes. It also is involved in quick turnaround
for repairs and has devised an organizational interface
communication system. This system starts with the preplanning
meeting, which defines expected requirsments. Each responsible
organization preplans its preliminary work on the basis of this
expacted requiresent And is then in a position to implement work

when engineering relesases final data.

Machines, facilities, and craftsmen at sach site were found to be
basically the same. The difference in praoductivity is
significant and is caused by the difference in requirements at
each facility. Each site visited is applying new technology to
its operations and facilities, each in a different aanner. Many
of these techniques can bes applied to the SA-ALLC modernization
layout. Appendix A (Industrial Site Survey Technology Assessasnt
Report) provides additional information fcqardtng techniques and

methods utilized in the various facilities.

S.0 EQUIPMENT EVALUATION AT SA—-ALC
The shaet metal shop facilities encompass some 24,245 square feet
divided into two areas: 13,300 square feet faor power machines and

the balance for hand operations. Machines are old, averaging 24
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years of service. The major items of sheet metal power equipment
at SA-ALC are shown in Appendix B, Table B-1. This tablie
identifies year of delivery, spare parts availability, and other

evaluation data.

Maintenance data were provided for L1 items of power scuipment as
shown in Appendix B, Tables B-2 through B~12. These maintenance
data were svaluated to arrive at anticipated maintenance costs as
illustrated in Appendix B, Figuraes B-1 through B-S. Analyses of
these data were used to arrive at the conclusions and

recommendations in Table B-i.

6.0 T MET YOUT
6.1 Prodyction Capacity

Since baseline data were not available for the sheet asestal shop
parts count, part size, material, process flow, etc., the
fallowing reference documents were utilized to arrive at

projected requiresents and capabilities:

1. A-GO13, A12-UD-MB4 MMSIP Monthly Production Count
Summary/Analysis, dated June 30, 1983.

2. Analysis of Material and Parts Processing at Aircraft
Division, Contract Nusber F41800-83-C0090, datea
October 18, 196S.

3. Integrated Computer-Aided Manufacturing (ICAM) Shaet
Matal Center Concept Design vVolume II, Contract Number
F336135~78-C-5149, dated Septamber, 198i.

10
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From item 1. above and conversations with SA-ALLC persannel, it
was determined that the SA-ALC baseline sheet setal parts output
is betwesn 9,000 and 10,000 parts per msonth. AN ocutput of 10,000
parts per month will be utilized for this study. Figures 4.4 and
4.3, in Volume I of item 2. above, provide a é~year growth
projection of 21.2 percent. This figure also identifies the

numbers and types of aircraft subject to SA-ALC’'s control during

this é~yesar period. Assuming that this growth would be
applicable to work load growth in the sheet mstal area, a 21
percent growth estimate is usad for calculations.

From the supporting docusents listed above, the fallowing data
were derived.

1. The present sheet metal production count is 10,000 parts

per month with a total increase of 21 percent in é~years

to 12,100 parts per msonth. (Reference documsent L.

above.)

wWhere single-yeer increases are calculated, the factor
1 af 12.84 percent will be used, which is the percent age
gain from fiscal year 83 to fiscal year 86. This factor
will be considered the "surge” load baseline. (Refterence
document 2. ashove.)

2. Material usage (Reference decusant 3. above.)
percentages are as ‘ellews:

0% = Aluminue Alloys
7% = Stainless Steel

11
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3.9% = Carben Steel
Belanse = Titanius & Other Alleye

Parts shape percentages (Reference deosument 3. abeve.)
are as fellowss
Alusinua Parts
3% = Flat
77X = Poresd
S7% by Brake Press
20% by Mydrefera (Suerin Rubber Fors)
2.0% by Drop MHammer
2.1% by Streteh Press
10.8% Other
™e BMAD survey teesm considers the pacing items for
ieproving the shest astal shap cepability te be the NC
router and the NC prefile punch preess. Users of¢ this
squipasnt and the supplier data indicate the +{ollowing
parte-per-haur capability based en & .080" x 10.0° =x
10.0" aluainua part.

SE_REMIER
Sheat size 48" x %"

Singlio~Gheat Lasd » I8/ hawr
£ive~Shomt Loaad s {78/howr
Ton-Ghaot Load s 300/hewr

Single~Ghaat Lasd = IW/hawr s
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Thase valuss ore conaErvative and will vary based aon data
precessing, flow patterns, aaterial, shep aschanic skille, ane
precossing shep suppert. These data have been used to calculate
the petential increossed fabrication capability as shewn in Figure
2, Sheet Metal Shap Modernization Layout, and in Figure 3, Parts
Data.

6.2 Necosasndad Modernizatien flan

To assist SA~ALL sanageasent in the selection and justification of
the moet appropriate facility, cost sstisates for new asquipasnt
wore prepared for both the suisting facility and a new factility.
Ffour conceptual layouts were prepared: twe layouts for the

onisting facility and tue for a propossd new facility.

Sach conceptual layout allowsd ¢er integration af new sachines
with existing oquipsent and progressive elisation of obsclete
sachines. The layouts could be iaplesnanted ane at a tise with
ainisun iapact te sngeing sheet astal preductien. At the interia
review in Decesber 1908, after reperting the coet for each
laysut, SA-ALLC direction was given te cencentrata on estisating
the updating of the enisting facility.

The suisting shest aatal aehap is nat designed far an eptisus ¢flow
ot parts. The asdernization layeut repesitiencd aset mejeor itese
of oguipaent for aptisum flaw of parta and material through the
shep. The Wydre press, 300-ten press, and Arter rees were net
relecated bosause of subflesr installatien.

13
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PART COUNT DATA (A)
" GAOWTH

PARTS
PART FORM PART QTY | ESTIMATE | CAPABILITY
L JETND SPER . L PERID. | PERID.
HYOROFORN 2,16 | 2,609 | 5.4408¢
BRAKE PRESS 6,309 | 5,311 | 8,4004c¢
FLAT pARTS 2,300 | 2,783 | 13,200 &<
DROP HAMMER 184 186 280 & <
OTHER
o NC_EXTRUSION 0 a6 500 & <
PRESS
o NC_SKIN 0 196 280 & <
STRETCH PRESS
o HOT FORM 0 280 320 & <
o OEEP DA 280 280 280 & <
o HARD WORK, ETC. 721 0 -
0T 10,000 | 12,101 | 33,7008 <
— PART COUNI DATA (B) |
BTSN | YRATE
SHAPE FLAT PART QTY | ESTIMATE | CAPASILITY
__PARTS PERW, [ PERM).| PERMO. |
NC ROUTER 0 4,700 | 4,900 & <
NC PROFILE 0 2,700 | 4,900 8 <
PUNCH PRESS
SHEARS & OTHERS 10,000 | 4,700 | 8,400 & <
TOIAL 10,000 | 12,100 | 18,200 g <

*PART COUNT IN THIS AREA WILL OROP.
PARTS WILL BE MADE ON NEW EQUIPMENT.

FIGURE 3  PARTS

DATA

ad
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The sodernization layout is shown in Figure 2, Sheet Metal Shop

Modernization Layout. This plan can be implessnted in smsall

increments.

1.

3.

The aajor items for increasing sheet metal parts
production are the NC router, NC profile punch press,
debur sachine, and translator digitizing system. The NC
router and punch press will greatly facilitate the
shaping of sheet metal parts, and the translator
digitizing system will supply digitized data sets to the
NC wmachines. The debur machine will greatly reduce the

4low time and labor tao brake and debur parts.

Since hydroforms parts are more labor intensive although
fewar in count, hydrofora presses will require updating
prior to saking improvements in the brake press process.
The new hydraulic press with a trapped rubber head and
two food tables should be put inte operation, and then
the 3S00-ton hydraulic press should be refurbished with a
trapped rubber head and two feed tables added. This
inprevessnt n:ul considerably increasse the press’'s
hydroforsing capabilities, thus allowing it to handle the
expected increase in part count. This will contribute
significantly te the reduction of handwork san-hours.

The brake fors capability will be impreved with one 12-
fonat NC brake preosa, one é—foet NC brake press, and one
4-4oat NC brake press. In addition, unitized punching

16
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tools for pilot holes are required. The addition of thig
asquipment will allow the brake form to handle the
required increased part count but will require the
addition of a naw NC shear to cut raw material to flat

pattern sizes.

The following new squipment has besn identified to increase the
shops® capability to produce sheset metal parts which are not
presantly being fabricated at SA—-ALC but will be required for
future modification work on both present- and new-generation

aircrafts

1. NC Extrusion Bfrot:h Prass.
2. NC 8kin Stretch Press.
3. Hot Form Press.

4, Fluid Cell Prass.

To support the new NC machines, the organization responsible for
the layout of +¢lat patterns and other tooling will require a
Computer Aided Design/Computer Aided Manufacturing (CAD/CAM)
terainal. This terminal should interface with the proposed
digitized system which converts hardcopy drawings to digitized
data sets. The CAD/CAM terminal will be typical of thase now in
use for NC mills and lathes and will allow tapes to be organized
for the NC router and punch press. -Thc terainal should be
esquipped withs (1) software prograss to make data sats for
routing +flat patterns +for Dbath airframe and commercial air

conditioning ducts, and (2) software that will interface with the

1?7
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NC machines and also the plotters. The CAD/CAM system will not
be a gprimary system but will be utilized as a backup systeam to
preclude work stoppage for lack of data sats or other digitized

data.

6.3 New_and Modified Machines

The new and modified wmachines recommended for use in the
modernization plan are listed in Appendix B, Tables B~13 through
B-1S. Data provided included:

1. Rough Order of Magnitude (ROM) Cast (FOB Supplier).

2. Expuctad Delivery Time Frame.

3. Cansumables.

4, Electrical Power Raquiressnts.

New equipment data contained in the matrices are based on
teleconference inquiries with squipsent suppliers during the last

quartsr of 19835. Prices are subject to change without notice.

The retained and modified equipmsent recommended for use in the
modernization plan is based on data from historical maintenance
records (Tables B-1 through §~12 and Figures B-~i1 through B-3),
cost estimations from refurbisheent fires, machine replacesent

values, and engineering judgesent from visual ocbservations.
One copy af layouts, calculations, and original vendor data usad

in preparation of this report will be cataloguad and furnished at
the tise of subaittal of the final report.

18
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7.0 SUPPORT QROANIZATION INTERFACES

7.1 Gonglusions
The following observations, derived from the technical teanm

survey and the foregoing technical discussion, are offered to
further the opraocess of modernization of the shest metal shop.
Installation of NC equipment (brake and punch presses) and
trapped rubber heads for new or existing equipment will greatly
increase the capability to fabricate sheat metal parts and will
aset or exceed the 21 percent growth estimate. Large quantities
of data and material will be required to support the proposed new
sheet metal facility. The suppaort organizations that will be

impacted the most by tha new equipment are as follaws:

ENGINEERING - Increase capability to allow part programming,
develap digitized data, and design tooling

(special tools, form blocks, atc.).

PLANNING - With thae increase in sheet metal parts production
and use of htqﬁ-tochnoloqy machinas, the primary
concern is the requirsment for a master schedule
basad on part need date. Job planning should
include specificatiaon of materials, designation of
form blocks, machines, proceasses, and process

saquence.
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The job planning data should provide the basis for
preparing and maintaining a master schedule for
parts flow through the shops. Automatic Data
Processing (ADP) will simplify integrating new
tasks and coardinating tool availability,

material, and.manpnulr.

ADP planning will enable accurate reacord kesping
and assist in projection aof material usage sa that
proper inventories can be established and

maintained.

Select key peocple for training at factory schools

and then cross—train backup personnel.

Establish maintesnance schadules for new machines andg
train key personnel to new high-technaology
requirements. Provide maintenance data for

integration with hardware praduction scheduling.

Update/develaop standard automatad plnnhtng system
to work with master schedule. Develop retention
and retrieval system for digitized data convertad

from engineering drawings.
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TRAINING/ - Training on new high—technology equipment should
CERTIFICATION ba part aof the purchase agresment. At present, no
cartification requirements are nesded. For new NC
machines, trained cperators are regquired and their

proficiency must be maintained and documented.

7.2 Recaommendations

The following recommendations are derived from technical team
surveys, the modernization layout of Figure 2, and the foregoing

technical discussion. Specific recommendations are as fallowss

Engineering - SA-ALC engineering makes parts for many different
types of aircraft, each with a different drawing svatem (e.g.,
Boeing (BS2), Lockheed (CSA and Cl130), etc.). With tne
intraoduction of data sets it becomes a major task to convert this
diversifiad data tao a machine compatible language. A layout
spacialist group will be required to transliate these company
drawings to usable language data for the machine. This group will
provide the data necessary to define a flat pattern from hardcopyv
for routing on the NC router or praofile punch press. This group
will also arrange the parts on sheet stock to control scrap and
provide tha data to the operators through tape or computer
storage far NC oparation. All tapes for the NC router will be
prepared ty this group. They will also be responsible for storage

of the mlectronic data and to build a data base for future use.
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Layout specialists can also support other organizations such as
taoling, by scribing or routing headers for a master aodel tao be
used in drop hammer or fiberglass fabrication. Also, layout
specialists can provide building maintenance with data sets of
air conditioning transitions, plenums, stc., or provida full size
myiar copies oOf data to be used for maxing drill tocis. hand
routers, and assembly fixtures. A specialist is neecea who
understands design requirements for appropriate tools ta work

with the new generation NC equipment.

Flanning - A master schedule based an part need date should be
daveloped. Detailed planning <for each part which includes
material, tocol, machines, procasses, process sequence, and part
flow through the shop should be formulated for consistency. Each
part should be assigned a code number, i.e., a series of numbers
or letters faor automatic data processing. The number should
indicate such parametars as designated machine, processes,
surface finishes, material shape, chemistry, dimensions,
tolerances, lot size, atc. This information provices the
foundation for a data base which has broad applications. Since
SA-ALLC makes parts for the B-52, CS, and C~130 aircraft. each
with different types of drawing systems, the data base can be
used to group parts by common charact.riittcl. which in turn,
makes it possible to eliminate unnecessary planning. Such a

system has been demonstrated to reduce the time requirec for

planning by as much as 80 percent.
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The survey team reviewed planning and scheduling systems during
the.remote site surveys. Standardization is the key. The systeas
surveyed were basad on repeating the same functions over and over
and doing it the same way every timae. BCAC standardized each
activity. Individual methodologies were discarded. This system
was then converted toc usable software and sheet metal planning

became standard and automated.

With the new machines at SA-ALC a similar system should be
employed. The changes need to be internally reviewed and sade an

integral part of the modernized sheset metal operations.

Scheduyling - Scheduling must control parts flow through the
shops, i.w., when parts will be at specific locations, how long
they are to be in that location, and what the "hold up" is if
they fail to move. With this system "bottle necks" and "work
stoppages” accurring from lack of data, material, or manpower

become higth visible.

Material -~ With automated planning and scheduling in place, the
materials function must also become automated. Part count,
quantity, material, etc., are easily assessable allowing
identification of trends. Once these trends are identified,
quantitative analysis can be made which will assist in projection
of material usage so that proper inventories can be estabdblished

and maintained.
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Shee Nupearvisign ~ Training of persennel to be specialists and
assuring backup personnel availability is crucial to a schedule-
sengitive system. New technolagy requires greater knowledge with

regard to utilization and training of personnel.

Fagilitices Maintenance -~ With NC sachines as prisery drivers for

scheduled production it becomes vital to assure the =sachinegs
operate at optisus levels. Scheduled preventative saintenance is
the key to long runs with msinisum down time. Maintenance should

become a part of saster scheduling.

Rata Procaseing - This system will sutomatically be revised as
other organizations automate or apply electronic systess. The
main concern of this operation is to assure standardization.
This means that each organization’s data processing will
interface with the others. An individual +¢rom engineering,
planning, or schaduling should be responsible for msaintaining

uniforaity and standardization for the data systea.

Trajnina/Cartitication - Training will be dividea into two

sections for the naw eslectronic systess. Both operators and
saintenance persomnel should be factory trained by the equipasnt
sanufacturer and will then becose instructors for others.
Maintenance personnel, requiring factory training, will be used
to keep machines iIin service, to train other asaintenance
personnel , and estadblish the wamilestones for preventative

saintenance on the master schedule.
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INDUSTRIAL SITE SURVEY
TECHNOLOSY ABBESSMENT REPORT
SEPTEMBER 3-24, 1963

The industrial site Survey assssasents,
reported in this docusent, were requested Dby
the SA-ALC/MAB, Kelly AFD, San Antonio, Texas
76208, under Governsent Contract Nusber
F41000-88-R73466} however , it doen not
necesserily bear the endorsssant of the

reguesting agency.
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™e industrial eite ouwrveys were conducted by a B0 teaa te
evaluate their shest astal fabrication asthads, procedures, data
Processing, and eQuipaent; and to ascertain if portions of their

technology., technigue, operations, ond faciiities couid bde
applied to updste the SA-ALL shaet setal aoperations.
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1.0 INTRODUCT ION

The prisery shjestive of the site surveys was to familiarize teas
aeabers with the shest astal fabrication msetheds and data
prozeesing at SA-ALL and then survey the industrial sites in the
areas of process eauipasnt, workload, work flow, organization and
organizational interfaces. BAD will evaluate their sethoos of
operations to ascertain if portions ot their technology ana

techniques can be applied to BA-ALLC aperations.

2.0 SITE SURVEYS

2.1 maine Cossarcial Alralana Commany (RCAG) Survyey

BCAC i1s the largest commercial aircraft msanufacturer in the
world. Their shest metal aperations are set uwp to suppert
agelivery of new aircraét. They produce a very large volums of
sheet setal perts; however, aost jab aorders processed through the
shap are for 10 to 20 pares/wt nuUaber . Tha sheet asetal
fabrication fagilities ere located in Plant 1II, Seattle,

washington.

The oerocedures ueend te identify and control ¢low of sheet astal
through the syestes weare preasanted by the Industrial Engineering
Ot¢¢ice. The cancept 16 basad en a saster echesule with eech
organizatien ggreviding their service in a tissly sanner te
oreduce parts on schasule. Preseure is pleced en thae schesule
when one O SEre eroups (NCresse their capability and,
theretare, put ferth ¢ reguireasnt for the Lnterfecing oroup s
ispreveasnt. This systen has fercad planning te jein the high-
tezhnelegy envirenasnt.
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Past planning sstheds were suplained. T™he enly uniferaity was
that Boeing precesnss were uosd and saas WIA“MQ ware
available. The reguiressnt fer incresssd efficiency changed this
asthed of aperation to a standardizad systes. Research was
ieclesantad and & systes devised which maste all sheet metal
Blanning unifara. Toals <ere catalogued end, where pessible,
oetined as & standard. A asthadelogy was developes for
WRUENCIng the part through the shape and aliowed planning to
rofuce the flew tise through the shep by 80 percent. The overall
atéect on the part production ispravessnt curve is etill being
2000000d . It is, hewaver, known that beaides reduced planning
tian, Q9aiNne ware asde ins

1. Gstimating noed for toocls and their coet.

2. Mare Legible shap paper (aachine typed versus handwritten).

3. Standardization of taels by familiee.
4. Reduced erraors i1n Routing, Laber Standards.

S. Aapeatable for follow-en let erders.

These chang@e ware @resatic in changing the feraat and cutput of
eroduction planning, bdut the ergenizatisnal asnpower resained
constant. Expariensed pereannel were uses te cempile data, while
MRAEres were retralined te uwee the high—teshnelegy sachines and
oquipaant.
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ARVANTASES

This systea is siaple and has msany features that could be
ioplongnted at SA-ALL. It will require realigning interfaces and
organisational responsibilities. Some items which should be
canei dered for incorporation into the SA-ALC sheet setal
operations includes

1. Standardization in design, planning, processes, and parts
sanufacturing.

2. The planer aust plan sech job from start to finish,
which includes specifying asaterials and dedicating
specific machine tools (existing/new), rorm blocks,
sachines, processes, and the sanufacturing of parts to a
predeterained schedule.

3. Gach pert should be asaigned a classification number or
Cose number, & series of numbers or letters which can be
handled by a computer. For sxample, it would include
sachine aeperations, surface finishes, esaterial shape,
cheatistry, diasnsiens, tolerances, lot size, etc. This
intoreation provides the foundatian for a data base which
hes bread applications. Since SA-ALLC sakes parts for the
-2, C8, and C-130 aircra¢t eech with different types of
drawing systess, the parts can be grouped by coason
characteristics, which in turn, msakes it possible to
eliminate unnecessary plamning duplication. This has
been dJdeoaanetrated te reguce the tiese +or planning by as

auch as 00 percent.
[
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4. Parts of the BCAC system, whan integrated with the SA~ALC
system, cauld pravide the neaded improvessnt toc suppart
change and could possibly be softtware programsed into
existing equipsent. The standardization and uniformtity
alone would reduce misinterpretation by intertfacing
organizations and provide a smoother, quicker
transaission o+ data. The system is geared to accept
“surge loads"” and, in mOSt cases, without premium tiee
being allocated.

S. BCAC's primary driver "Production Schedule”" was esvident in
the warshousing of msaterial, movessnt to the machines,

and the routing of tools to machines.

2.2 Roeing Military Airplane Cospany (BMAQ) Survey

BMAC is primarily a large aircraft msodification center for
military aircrafét and large commercial airplanes. Their flight
line appears to be an international airport with all types, sizes
and vintages of aircraft represented. In some cases, parts and
aircraft were being repaired ta foreign flight reguiations. Thay
also build the cabin sections for the 737, 757, and 767 airplanes
for BCAC.

The primery concern at DMAC was utilization of sachines and
facilities when the guantity of parts might be one or twa and the

schadule on the planning card was ASAP-A0G.

it R 2

afl



DW=-100S1-1

BMAC is a smaller, more diverse sheet metal fabricator than BCAC.
Diverse machines such a4s: NC Laser routers, Linamill Tracer Water
Cutter routers, special designed routers to profile extensions,
and shop controlled digitizer systess were used. These allow
efficient utilization of material and the placement of AOG parts
inte the flow without jeopardizing planned schedules. When the
shop or workload capability is calculated, the aliotted time 1i1s
%0 close to actual time that any break in the system creates
large backlogs. This has made it necessary to develop a
comprehensi ve preventative maintenance systam and machine
replacement program which allows the sheet metal shop to support

the high volume quantities their programs require.

Camputer Numerical Caontrol (CNC) machines and Numerical Control
(NC) machines require large amounts of data and large quantities
of material. Digitized systems are controlled by and dedicated
to support the sheet metal shop in fabrication of spare parts for
all types of military and commercial aircraft, both U.S. and
fareign. Bowing maintains approximately a 3-month supply of
material based on the current use rats. Material availabilaity
status 1s basically computer controlled and is monitored very
closely. Boeing usually contracts with a vendor to supply their
material for a specific period of time. fh- vendor monitors the

use rate and keeps thae msaterial at a specified level.

Boeing has standardized all their Engineering, Planning, and
Manufacturing operations which allows BMAC and BCAC to have the

same data processing operation. BMAC is Qearea to make small

A-8
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quantities of parts with minimum tooling and yet maintain a large

product support capability for BCAC.

ADVANTAGE

1. Same as BCAC.

2. Note: The digitizing system at SA-ALLC to inout data to
the new NC machines should be dedicated to or controlled
by the shest metal operation. Any interruption of data
flow to the machines will result in a large backlog of
orders very quickly. A disruption of material supply can

also result in increased backlog.

2.3 Sacramentg Air Logistics Center (SM—-ALC) Survey

This survey was an opportunity to study & companion Air Force
Logistics Center operation using the same regulations as SA-ALC
and ascertain if innovations were being used which could be

applied at SA-ALC operations.

This logistic command supports the A10, Fill, and B-52 aircraft.
Their operation parallels SA-ALC but innovations have been

implementad to efficiently use their machines.

Scheduling and routing is in the process of implementing a change
to & "Kit" method. This system routes all orders and material to
the “Kit" area, the orders and materials are then released to the
worik area on a schedule need requiresent not on an "sarned-hour"

value or some other priority.

———— — - — —
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Template layout requirsments are also praovided by a template
layout graup. Thesa draftsmen prepare all templates for the
brake presses, router, headsrs in master models, and locate
features for assembly tools. They also design tools, prepare
tapes for NC punch presses, develop flat patterns, and define

material quantities for production runs.

The NC punch press was the leading item in the sheet metal
fabrication area. The addition af a trapped rubber head to an
cld bhydraulic press and automatic loading devices, along with a
“follow a line" battery—-powered mule, are examples of innovative

impraovemant.

SM-ALC personnel were very inquisitive abaout other operations in
other places, and talked briefly of developing an Air Force

Logistics Center (AFLC) guarterly meeting to axchange ideas.

ADVANTAGE

1. Planning providas the sheet metal craftsmen with the
data, material, and taools, if required, so their time can
be devoted to making parts.

2. Planning is scheduling the work to a master parts
schedule.

3. Their digitizing system is dedicated to sheet metal
operation. This works very well for SM-ALC with no

problems reported.

A-10
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2.4 United Airlines Survey

United Airlines is a large commercial airline company. Their
primary task is schadulad maintenance of commercial airplanes tao

maintain a passenger movement schedule.

This survey was shaort but informativa. Most maintenanca is an
major engine companents, landing gears, brakes, control surfaces.
etc. They have major spares and change out of flaps. gear doors,
entry daors, cargqQ dcors, etc. Their priority cancerns are
record keeping and engineering planning for timely identification
of requirements and fabrication of repair parts. They have
standardized their sheet metal processing proceadures and
manufacture shaeet metal parts to cne standard regardless of
aircraft type used: i.e., Boeing, Lockheed, McDonald Douglas,
Air Bus, etc. They have coordinated with the major aircraft
manufacturers to assuri their processes and procedures meet or
@xceed their requirement. The main sheet metal schedule
potential problem is a single failed item caused by ground
handling, cargo loading, or other small quick fix items. To
handle these problems, a communication system is set up through
Engineering and requirements are prepared. Warking in parailei,
Purchasing 1is ‘procuring mqtortal and the shop is gathering,
designing, aor fabricating assist tooling. When Engineering is
raady each organization has standardized methods to process sheet

metal in their area, allowing a short response time.

A-11
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ADVANTAGE
1. Standardized sheet metal processing procedures and parts
manufacturing.
2. The quick response time between Engineering, Planning,

Material, and the sheet matal shops to handle fixes.

2.3 Summary

Each of these facilities have unique application of sheet metal
fabrication. Machines and facilities, at each site surveved,
ware reviewed and evaluatad. Machine typas and craftsmen of all
sites were basically the samas. The differences in productivity
are significant and the methodology used to achieve the end 1tem
praductivity is equally diversified. Each site has applied new

technology to their facility, each in a aifferent manner.

One specific question asked at each site surveyed was, "What is
the best way to increase productivity in your shop"? They all
gave one basic answer. Give the shop craftsmen complete planned
jobs with the ragquired tools (special tools, form blocks, etc.)
and materials at his workstation so he can keep his machine busy
making parts. The second answer was give him the best eguipment

pgssible to work with.

A-12
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APPENDIX B
TABLES AND FIGURES FOR MACHINE MATRIX

’ AND MAINTENANCE DATA ON MACHINES
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