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Abstroct Chrktim Foother Trien i (CET & 4 primarib mdorgrsd mde ivetitatio n with o focne o oo e e ot
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4 HoaMhesmn Pachs gy Comeortiom. Thi paper dicwew ftho rood ol mfrstmetom o ma e modo rgradnste ne saxch
pose thln af primariky mdor pmd nate tesching et o, which inclnle moanmgfol poogck, fuiltie, foeding and
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mdw tyr e pomsomd projct:

Intmd uction

L bk tisn Fro the ¥ Tnhe ity 4 primarike mde rrsdnade ieetiation with S rclook: the Soloalof brk, fchool
of Bireer, fclo olof Fongneering snd foloelof fomnme. Itwes fommded m1&71 o Chrktivn Fire thar © ol o,
Tho elos tric Al wngine ering poe yram bean n 1955 and wes follooed T moche el e ngine ering, cidl wngine ermg
arel che el wngiTee ing pan grame . Luomntly; the o o mmder prad e wngines Ty poo mers A% ans s dited e
AFFI. Foconthy vt ningy marne smert bae boon added o the fomr tmd itio nel engine ering diccphivg e, with toan
G0 Ik ndradio I 1 indh ome to o e hoo b e amd paclagimy, The Scteel ef Fogmeermgbar ako ofemd 4 Marr's
do e N & Dugines TOngy e Rmendt £ overdl]) peaE.

Itmew matmralf rC BT % dowelop 4 pachaging pr gram dm o i location in Momphic, which har bngrhooan

o gried & 4 mejer dxtibatien moder. FadPx's world hosdgmarer her stiescod memrco mpenios o plce thedr
divtribmton ce oty I Memphic. Mosradik, Momphi Trdorms tiona] foirpothee holped tha oty med wfine deo i a¢
Americs’s pEmRT eptopolé. Rocording to the Crmadey BMom phic £ e mbe 1 | weamrme mphic hamber com

s Mumphi ¥ lomo o the ket afr cargoe sitportin bhoorth Aome ey cince 1 5598

»  Momphi ¥ onthe pathofI-40, the 3 o &t toching comidor m the 2.
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»  Tho Boxto fMumphs iv the et Loy et mlved port in fhe 7.2,

s 102 %0f the Momphi wodform ¥ wmpleyed o toee porftion and militer, the hizjhost pesentae among
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CEU Packepinp Inb: The First Succas Factor

Fom 2003 v 2005, CEU acquind mawy pRas of ¢ e o £1her art pac ks ying pquipmend through & $3M grand from
fte Akl Bundatonof Momphs a5 paxt of ity ungizcening b moowton projgct [2]. fome ofthe pachaging
mlated pquipment ¥ ¢ hownm Figuml .

Fym 1. Paclaging Falied Fqupment at CET Pacha gy Lab
Tep Reas [L =R ):Dreg Temxr, Vikmoon Takic, Sheeh Mxhne
aiddc Reas | L = R): slooxk Charbor, Terepe o' Hured iy Chareter, Cucong Tab k
Roxxed Row L =R ):Thermeofarecr, A aped Promoperg afachirg, Ingecoon Ao dng atchne
Mom: MM Me D Lonemd DYV A aaaTy, O Wicdc 2@ d Sonm e Acdel Cmexr

Forpdncation purposes, ah pquipment can te wed formanyuan witto ot cosfiycalbzation Hownex welk
mainhired ey mpment ¥ meeded forESD woxk. In2009, the C BT paclagng b bacame & oo mummarcial b cxtifed
by the Inemational St Txareit fssociaton(IST A, wromritaoxy). B ¥ comadlyore of mensnchcortified
pcdazing late and fhe onkyore nanacademic sutting within the to+tak amaof Tonres o, Adares, and
Miseweippl Allsnencerified laby am boatd mn Tenresson:

C hoistan Brothex Thdve iy { Mo mphs, Toroes cea, TTEA)
FelFfx Coponton(Momphs, Toxrasswa, TEA)

Glhbal Testing Laboxatoriss, LLC (Froxuills, Tonres swa, T8A)
Modtroxic (Memphy, Tonreson TEA)

O} Marofictaning (U ooduilk, Tuxassan TEA)

fomoe Frodusty Compary{Hashadlk, Texxesswa, TEA)

Inad Pclaging (B 0] Torxessw, TEA)

Drring 1% fi tywar of cartification, e CET1ab mreratd ke ¢ than$l 000 of go¢¢ mveom . Howaey dmm g i
#0co od yearthe gros menm wentup o b ¢1$13,000. Doong the comerdysar (3 ¥ yoar ofcertification), almost
$9,000 of grosr mieamm was acsted duong the fivt thme morndls & e lab e mex by o expanded. At this 1ak,
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the fmorr menm for the oot cyek will e 556,000, Foryponmadof the oo memmm ¥ wed fo1 o mpment
maink e, Fian tongh e menm ¥ rillcowidesd small, the tend ilwwninFg 1 F s promiing.

Fipmm 1. 2 ertifed Pachaging Tab oo Eotonms

fo for mdorgrad ek rdond hate oot heon man e d with oo mme G isl pachs g e ting dw te the dwis of
DI E o comph itv & foons podcibl . fchednbmgystndonk o wnd ontet pojec¥ womld membrin dologr .
Flermem, thes wrF 4m ot E S projeck and folbwroarfin ket procelmos omimd e ISTE..

Finio, mdorymed nuk rodenk have bono fited indime fir i mothe pacdaging lab's commarisl merm. Thorot
mnnE priide fods for o mpment mairtene e and celibration, widch ¥ pecandial £ T E ST pon g ¥ thatdo
mnlw misrmd e radends . Bhow $IE e abw sty boon ¢ pend thic oGk o T e dnds nin g s ibeating the drep
®rkr vibrdion bk, abtimde chamber tumpe raom dommid ity chambe s compmsrkn bk, and coHing bk, Ile
drop wikr, wbrstion bk, and compmwricn bk am wed ona mgmlar bhaek forco mome nos] e ting thew, thayram
cAlibrade d e mds e d ona poathr bawic. CHer plce am maimbmedSatibeid ons ten fuar o1 e e rock.

Hew bhoam Packsging Consortium: The Second Buocss Fador

Ite Hoslhcsw Pacha fing b oo diom [5] v o tablehed of CET onlmme 1, 1010, withs e n §ionding membor
commpatds  Fuerpmen Pachagmy Fod B, B edtroxas, Morch Co emmer Cam, Pl tic Ingeronity; fmdth & Hephow;
and Wright Medizsl I¥ mivckns % ol 1amce hoowdkd g in heahe v packaging threngh edns o nand meesnsh,
Atthe te ooy of the comeo rimmepest comworiom & prwonb e mest o Ao ESSD pojeck o e wxmcmed Ty
CET. Ileyrpooviderome jolinm, meeded matkriak, and equpme of oot aiedleble oncampns . fome & BT
askagmgr et enk oIl on e prjecE o their mqumd pclaging prject whik fome sm himd At F12 50 o it
theryrdo ot mtacsdoomic o] it for their worh. Thom sm thme o0mpe ofpachagmy etndonde e pathcipats m
GO I o THID pao ¥
s B.7. in Fngiveosing B pement with Pacha ging Co mcendradion
s EB.f inother engines omg divc iphines: wiath Packa zing Fogime eriny Certific ste (Mot fiom B 8. in Chemics]
Frymoenng and B 2. i MY o heries 1 Fngring ering)
n  FB.% inother ongimes ong dwc ipline: with Pachs gmg B | Thiv mive s wall hecome sffo the o
acylommic et C ootk one cvil ongines oing mage s e apphied for the mines.)
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L v 1ot o 1t 0 Hm BT projec ¥ clode -

Pl Testing Anu b | 2porsomd T fmith & Hophew): Them 4w thime peel o ting & chnigme within
AEIM RS, (fensapplor, cordmet pacha gy, and OFM 'y 40 motes mmomichs the ¢ pecific chnigm
and femfom 4% wtrpesding the came Iangmam when retting sc@phng aiters. Thic pojectwdl
Atemptte detunming if themw # 4 Srmmls thetcan he apphed ® taoelve scroe the pel e ting o hndg me
190 meapporded 1. 13 popperkd)

Seal Whdth Imteg rity ( fpo moxmd Ty Moxh Cons mmer U atw): Crenersl moks o £ skt 361 mmoiwd moom
ral widtte on therme i med packs . Theo mks o fimmb sm arocdotal avd mot eopporied yrdads. B
larm e ody ¥ mgmmd ® durelep wAdk 10g0 T pemmestio G TG AFiTeem oty ] paal wid th .

Cormktion batween Burst Tatinp & Pesl Tastinp (P poms o md b f mithfs Hoplewd: I m ir mots
corElation hotoeen peel W tingand bort weting bt them & 4 commen §ommls thatk ctaed © Rl
bttt vabmr it 1.0 I peel o bme. Thi promctwillialude the xoboetoees of thic foommls s e

1ATA T PR sk 4 JRF .

Dietribution ToteTesting (Fporcomd Ty Morch Commmer G ): Foodne# i iy box" mhikr | Wak
Mot Toarmt o jand largme dmyoheire (Wal prone, CWE) 4 fepic allr dd tribomed in birge plavtic os.
Huch tot coxduine 4 1ermtyrof mdnddwel prdncs dortimd for afpacific b cation o the rfom. IThom a1 e
standards i plam o podhom dis tribmtion te ting onench confiorstio o; them & amoed to cfandsdlim thaee
procedmme . Ik promat's paliv o deielep ewr ISTE promdmme 4ndS rmedo 6 ome] 1o o mire ol sic e
whikr 3% trobwtion candr: .

Impuct of L0080 Beacyoled Padkapng Contt on Parfo rman oo fpowo md e Fd ) Thic pro st
compats the pedfemmerce o fpaciagmy matkmsly ¢nch 4y comated meterisk, o bio Wi o ATOTF, ATd
1o fosms when the homid e a1ed e mperstom s ekieded . Trako imoe hes Jowe and highe fom perstme
& il tw ¥ 0 doermine the 41 mr e in e bioning a1d Gompameeden it ngth propertie: hetweon
100 ¥ eyl ] A1l 1w 2ol 003 marpEled pach s gy mak sk .

Parfo muan onof Diffsrent Pa |t Baters b and Stybes underDnmsaHand ling and Fovim amesnta
Condiions | fporcomd Tyr FidFx): Thom & & jmatiemetrof dorign and meferisk wed 1 palks tatam
pommaed ATl 1er the ghobe. Falktmatnisle rmch ¢ mspslod melded palp, particle board, and commged
maerisls hae mibwrced eodlmgyin the gobalempphrcham Thic pooject dekrmites if & mpe oo and
Torrmid Ay bt AT It o o perts muance of tere pallt meturiek, whik oo mpsriny e m e the fepicalreft
wnod AT pulletwed in the Toikd Saks.

Euch cozeorivmm pajes t e min s mde ryradnate ¢l ent ivas hement, Inthe v topclk of tho oo e o rtmm (2010 -
1011}, them wem ton mdorgrainn imdonk man hed with comeortiom poje . © mmnfky the mommbarhae
wmired * reten, with me s expeckd nthe comingyear . Fasuly from thoro project bate rtarkd o appeain
1otio pubbcatiors [+, 5, £], 4+nd mom 4w in the pipeline. #mdenk am lired o thoie poblications & co-odlos.

The Hoslhcam Facks gingl onworimn har sondribomed gmatheo mderradnse meeaxh i he sl thes o pacha ping at
L b tiam Firothe s oz ity-

L o In 0 TN, To6 TG TG0 IO Tl s ATe Moo mpanis . Il pasdaging podierimak hate mp-o-datu
Iwwkimof e fld, ol ther hwwrthe et peblo fund wete mdwine. Thor, the ®opis

¢ Liomd T fhern companis am tmekr and mkiomt.

The oo xwo diom anmmal me mhe e hip fie (adotal of$31,0 00 & reach opc ke with the eromnt mem bare hip)
provide: fencis ] appert £1 there prjeck, mchdngcompeeation for cmdond w4 do wotwnd onthe
oo cE foTomedit ¢ Tl g mipome 1t ac) e i, 6.
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. Ihdenk am idfed o paject mesting with the rpoerngeomparry. Thic sher them amoo pp domdye o
atwnd with compa e wpmeardy ey, who am tepicaTheof the meare prisl kel Ihi conlesd o fotmw
Job o ppermitiss fox fdon .

»  Hsvingriodent nemes o opabbcsho o enherce: tTheir me mmes .

Foe emiter snd 4ome-1ercond moce am amengd 1 comwortinom member withs ot chatm eachyar. Thes
R1Enf AR Ak o open o the pubhc £ra fe. Thi additions]l mierm ¥ woed primetikef rivsicl orpe e o Pt
EED menlr . Dioingy the vt opth of the comeo rtinm, thes o romime 1y md confore nn mrersed abomt 55,000 of et

Th s it Sup port: The Thind 3uocess Fador

Ao poo gm0 1 effo ot womld motpoceibk wathowenppe it fom. the mrdverciyr. The amftor he mmied 4 4 tme
mleyve fiom b wachinglad o coodined packazmy sctiitior, which nclndo fhe cartited loh and comeortiom.
Fuon thengh the sme wot of sl eonld jotify o flbtime pocition, the skse tine dome s oot 4 poritie o tow
from the wmiver iy

The mom eipnificantempportis fiom s epacial sos ot éet il forpachaging o parstiors . Iypicalhy anoerbosd of
1 fm A me e FIemting otk oe b the vyt f sl fod . The onie oeisr ol the rpacisl
Aot £o1 pachaging o paratiors to be e mpt fom e sl rde. AJL packaging misrom fhoy nothe accomd
which halpy male pqmpmert madtdeTaTce o thlk . 100%: of mtmverme o1 ¢ o mine re o tde eme e, o wells

G I THI me mhe ¥ bp fwe, Aeo mareire ntho sccommt. Inothic way; the paclagmroperston ot 0 BT & comd
indo pe nd et amed rel+ e bdTing

Mitivmtad Faa by & Btaff ThaFau th Succas Factor

Lutbmot bart & gromp of motiokd fcdtyrand chff ¥ noeded. Theyrbelicne o the o ppos rimilye pachagin g wall
brong o the mmiw iy, Iheyrhel®ie n the mportmce of mdergradnak meeaxch ITheyrsm willingto fale on
chalkrnsm: Wi pping oot ofthoir comdh Eorers de azawamms. Ihoyranth wath e tde o on o o Timm projouc
4F FREOI0T pEjecE And packaing projects . Cmndhy; thiv gremp co k¥ of:

»  ErxrFxwn PhT, Profieeor of Miche vics] Fogine erimgy with earpe tike i the mma 1 opr tens

n  fimpengMaler P, PF, Profiw eoref Civdl Fogine ering with expe e i trmstom] o ngimes mim o wd

rolid mocharoce

Eobart Mo of, Macherdcal Lab T oechmdciom

it Faogr Ph T, Pro fir ¢o 10 £10 hori a1 Foging erin g with parpertice in po beanenic me sk

Honryr E hoder, Flostromdse Lo mpoer Tah Toshrdc im

Lamy Entkd o, mtied pochs gng mate oy finm Fed Fr and comenfly i charm of I8 1A commmenzial

ok e tnr ot CETT

n  Fuml fhim, Fho I, ProfeeoT of Bl bevics 1 Foging ering with o xperio oodymemde:, merofss tormgg amd
rolil mechaticy

Conclusins

In hate 4 scmeefnl and meswinginl node rrsd ok meeach poo poom, mame o Bor mokthe mat Itk ey
Impe xramt £01 4 prmATIb o ackingy e titntion o rokct aniche ans, smch e paslagingrfor CET. Idwins

GO Ime: i T M0 k0 eerendis], rincn thenrcan pao vide f wpped nwmme of Jooe wele oy tme ks makwerld probkimy, and
fina ] meomeee . InCET ¢ care, the Foalhearm Pacha gy Corso timm b ¢nececs flkyr doam roven major
Gomparis o ather. Foierme geersting sctiviter am crtical Crramv am fine bt theyr s nenaThr for 4 Imiled
dmration; & continmew mieTm choan Bl e CET mrtified pacliagmrloh iv reeded. FmaThy mrdver de eapp oot
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and smothnkd gomap of peopk oo ancisl . Withe wh s o ftheen compo ey, it will beenrlard o deielsp s
e aminginl and roceer ol mdermadnade mr saxh poe pRm.
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