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CHAPTER 4

FAILURE MODE AND EFFECTS ANALYSIS (FMEA) -
CASE STUDY

FMEA is a proactive analysis tool, allowing engineers to anticipate
failure mexdes even before they happen, or even before a new product or
process is released. It also helps the engineer to prevent the negative effects of
these Fulure modes from reaching the customer, primanly by eliminating
therr causes and increasing the chances of detecting them before they can do
any damage, The actions generated by a good FMEA cvele will also translate
b better vield. quality. reliability apd of course greater customser satisfaction.

FMEA woas being used around for a very long time. Before any
documented formal was developed, most of the inventors and process experts
would try 1o anticipate what could go wrong with a design or process before it
was developed. The tnal and crror alternative was boath costly and ume
consuming. FMEA was formally introduced in the late 1940°s with the
introduction of the military standard 1629, Being used for acrospace/oc ket
development, the FMEA was helpful in avoiding errors on small sanaple sizes

of costly rocket technology.

FMEA wias encouraged n the [960°s for space product
development and served well on getting a man on the moon, Ford Motor
Company reintroduced FMEA in the late 1970°s for safety amd regulatory
consideration. Ford Motor Company has uwsed FMEA effectively for

production improvement as well as design improvement,
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1. Introduction

Crarrently. the maost smgeortant evononies i e workd are koking ke pronoling e banely, clficiont flow of
lepitimate commene while protecting and socunag the supply chain from explostation, and roducesg it
vulneratalbiy to dearuption [1, 2, 3]

In das regard. The Whine Bouse recently released The Manonal Stralegy (or Global Sepply Chaes Secanty
(NSGACS) Thas documend recognices thal. the developmeent of nabvona depend spon the efficiont and secure
et of gpowwds thiisgh the ghobal svitem of aipply chama ln sbhiton, i expose i siid 1o siadi and
understasd the elievts of diruptuns namly genarated fof thive acuors 1 faleral doantars, 1) crsmsial acts,
and iimp demonist acts (4] However, despiie the clea curest mberest 0 understamding e effecis of the
disruptions. some authors have identilied that there s actually no clear oonsenaus reganding the elemenls that
should be analyred o coninbute 10 an eflective management of Bhe rok of disraptions i supply chasss [2. 3
8. 6] In st peferemces aa d[1, 3, 8, 6, 8]\ desnonarate that the rescarch srea in the Geld of rak propagation is
saipply chasms remnaina felalively unsaplornl. Usdar the challenge of Linking secunily asd dfacicony 45 5 wnghe
goad e aam of this ariscle s b0 presest a methododogy 0 meassre the relabslity of a supply dhain vyyiem o a
shep #o develop mewre residien! sysioma. Reslience refers io the abslity of an oogamaration to quickly po back 1o
a functsmany matial waie alter dvtarbance |4

The reat of the documen i orpanized s bdlows. Setion D presents & reveew of rial facnars that owrrenily
ihresten the supply chan, mabing o el anslviis of e different peopoied metsdologies o assess ol
priyagatsm e suppdy chaims. Sectim ¥ descnibes the moded developed. s sectim 4. the resulity obiained
throegh the evaluation of different decumn wrmanie will be disogasd. Finally. secton 5 prewents the
conclusins obtained and analyses reganbag the peoposd metled
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