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Abstract

At Robins Air Force Base, in the Engineering Maintenance department, a
problem has been identified in the management of labor. Equipment /
machineries used in the production area suffer from high downtime and poor
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Analysis Approach — Data Collection

Table 4
Sheet Metal Process Assets

Table 1

C-130 Propeller Shop Assets

Industrial Plant Equipment Maintenance Strategy

Results - Continuation

The probability that effective work will be done Is 90%. Each of the tasks in
Figure 3 has a 90% chance of success. Once we know that, we can calculate
the probability that all the work Is correct using the simple probability

reliability When manufacturing parts for the aircraft fleet. Most Of the Asset 1D Description Status Priority Asset ID DE‘SEI'EPHDH Status Pffﬂﬂ‘tjl" formUIa. Therefore, ObserVing the rESUItS Of equation, the final reSUIt iS a. 59%
] WR002562 TEST STAND, PROPELLER OPERATING 5 WRO000700 PRESS, QUINTUS, FLUID CELL, PRATT OPERATING 5 rObablllt that the Work iS done CorreCtI
equ_lpment / processes shgw to be automated and have compl_ex systems, WR002563 TEST STAND, PROPELLER OPERATING 5 Wi002532 I GhC, PRESS STRETCHWRAP SRERTTTEE P y Y.
which require specific skills on employees to be able to provide support. i o it : WR003179  WATER JET, 3 AXIS OPERATING 5 Psories = Py xP, x Py x ... P,
Results show a deficiency on technician’s skills targeting automated systems. fromeres  OEOTICFPe PROPETLTR S RRTIr - WR003257  WATER JET, 3 AXIS OPERATING 5
Similarly, it is shown that the current structure in which the workshops are WRO005082 TEST STAND, PROPELLER OPERATING a WR005734  PRESS, FLUID CELL, QUINTUS OPERATING 5 Pseries = 0.9x0.9x09x09x0.9 = 0.59
organized (electricians’ workshop, electronics technicians’ workshop, oyl e ST LROPDILER Sekialls : WRO03008 | | CNC, PRESS, SHEET STRETCH, 250 TON | OPERATING | 5 Figure 4 shows the same 5 task work but with team creation. In Figure 4,
mechanics workshop, etc.) is not the most efficient. This project seeks to WR000039 TEST STAND, PROPELLER OPERATING 4 ] I o e el Technician 1 is doing the job, supported by two other technicians from the
iImprove the structure in which the workshops are currently organized in order Table 2 * team. Each person adds their useful contribution according to their skill. Each
to improve the availability and reliability of the equipment / processes in the S —— Table 5 task is one parallel activity. This structure also has a mathematical formula to
production area. The analysis shows that multi-skill team building would be Robotic (Blasting and Painting) Process Assets calculate the possibility. o A
the most efficient maintenance strategy. e S Description T P
Asset ID DCSC’IP"O" Status Prlority Task 1 Task 2 L Task 3 Task 4 Task 5
WRO004215 OVEN #17, 2D, HEAT TREATING, 351 CUFT OPERATING 5 WR002804 BLAST SYSTEM, PLASTIC MEDIA OPERATING 5 ® person 1 ™ ™ Person | ® personl ™ ™ Person1 ™ ™ Person1 ™
. WR003748 OVEN #5, 1D, HEAT TREATING, 50 CF OPERATING 4 WR005739 ROBOT, PAINT BOOTH OPERATING 5
IntrOdUCthn WRO003856 GENERATOR, GAS OPERATING 4 WR003252 ROBOT, WATER BLAST CABINET OPERATING 5 _l| Hewor || L} Helpor || || Helpot || || Helpof || | | Helpof || ——ro
WR003857 GENERATOR, GAS OPERATING 4 WR003205 BEAD BLASTER, GRIT, ROBOT, PROPELLER ~ OPERATING 4 remon £ pemon £ penon ! reon £ peon £
WR004938 OVEN #16, 2D, HEAT TREATING, 160 CUFT  OPERATING 4 NTRIOS O i Dl VAN SEMEPLAL SEEM OFERATLIG - Help of Help of Help of Help of Help of
. o . . ) . . WRO005394 ROBOT, RADOME PAINT OPERATING 4 ® persond ® ® persond ® 1 Persond ® ® person 3 ® ® Person 3 [®
Reliability Centered Maintenance (RCM) is a maintenance strategy applied in e T ONEN AR 0, HERT TREATING: 22 5F i WR005666  ROBOT, PAINT BOOTH OPERATING 4
industries tod This strat st timize th int WR003855 OVEN #3, 1D, HEAT TREATING, 54 CF OPERATING 4 ' _ o 5 o b: o
most industries today. [his strategy wants to optimize the maintenance WR004895  OVEN #7, 2D, HEAT TREATING, 394 CUFT OPERATING 4 In order to analyze the performance of the different workshops, the
program of any production or manufacturing. By implementing a specific maintenance department has established certain metrics which must be I
mal ntenance strategy on th_e asse_ts In the produ_ctlon lines, the_RCM Improves Table 3 executed. These metrics are availability and reliability. Wn;kmg as a Tleam[ grea;e;mr(alllel ge)rilmwurk
- g - = - ” I — - - sns -

their performance. At Robins Air Force Base in Warner Robins Georgia, the CNC Process Assets . Improve availability of critical assets to >95% G 1 <

Department of Maintenance Support has as its primary task ensure the . Using P parallel equation, we would find that with three people, each with

Reliability: Mean Time Between Failure (MTBF) > 30 days

A ————————————————————

efficiency, availability and reliability of the equipment or machines used in Asset ID Description Status  Priority 90% probability of accuracy, parallel probability gives us a correct task
production by performing Reliability-Based Maintenance strategies. One of xsxz:z: E:E mzzg :g)l:?c?:::LL'SS AA:"SS';“:GG:EX gii;‘:::g 2 Availability = MTBF 99.9% of the time, and the job is correct 99.5% of the time. By equating tasks
the problemg Identified Is the man-power aIIocation_ system fo_r thg work Hoossel O MAKING. HORZONTAL 2 A TL L OPERATING = - MTBF —MTTR with a team, the results change 59% c_hance that the job _is correct when the
orders submitted by the production department, causing low reliability and WR005462  CNC, MAKINO, HORIZONTAL, 5AXIS, T1#2  OPERATING 5 MTBF = Mean Time Between Failure person works alone, up to 99.9% with a team of subject matter experts
availability in production processes/equipment. The objective for this project WR005463  CNC, MAKINO, HORIZONTAL, 5 AXIS, T4 #1 ~ OPERATING 5 B ) working together.
is to determine the most applicable and cost-effective Industrial Plant G O N o D e O NS MTTR = Mean Time To Recovery

- - . - WR005448 MAKINO, ELECTRICAL DISCHARGE (EDM), U6 OPERATING 5 -
Equm_ent (IPE) maintenance strategy for labor shops in order to improve e T T SERTCIE Reliability = Total operational Time Conclu SI0NS
productlon support. Total number of Failures

The creation of multi-skill teams shows to be the best strategy to be applied
In the management of job assignments and man-power allocation to improve
the productivity, reliability and availability of the processes / equipment. The
equipment/process with the lowest availability and reliability turns out to be
automated equipment, which requires more varied and specific skills from the
maintenance department for an efficient and effective support. As future jobs,
It IS suggested to investigate how to achieve, from top management, changes
In the work culture, training resources, salary analysis and structures for

Methodology

The results of the analysis of these metrics are observed in Figure 1 and Table 6,
where it shows those assets that have failed to meet the goals of the maintenance
department in the availability results. Assets with availability of less than 95%
(Maintenance Department goal Is > 95%) are, for the most part, automated

The objective of this project will be achieved by performing an in-depth
analysis of equipment type/classification and current maintenance
performance history. Based on this analysis, a comprehensive maintenance
approach will be determined with the following strategies (explorative) in

Figure 2 and Table 7 show those assets with reliability results less than 30
days. In other words, these priority 5 assets have not been able to be In
production for more than 30 days without failure. Like the assets in Figure 1
and Table 6, these are mostly automated equipment.

mind: _ | equipment that requires knowledge and skills in multiple areas. The assets present conducting interviews to achieve employees with multiple skills and to
*  Mulu-skilled maintenance teams by asset/system type (CNC, Robotics, in Table 6 are of priority 5, which indicates that they are high-use machinery and facilitate the creation of multi-disciplinary teams.
etc.) that they are required to be in optimal conditions to avoid loss of time in

« Shops division labors (not multi-skilled) that can be assigned to any
maintenance request (currently structured).

* Ahybrid approach with combination of the above.

e QOperator/maintenance position blended (more ownership & familiarity)

production.
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/ Table 7

The highest priority processes turned out to be the following:
. Propeller Shop (Aircraft C-130)
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