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Bridging the Gap: Engineering to Manufacturing
By John Cachat, Cha irma nand Founder, IQ S

The gap be twe en e ngine ering a nd ma nufa cturing is le gendary. Some would sa'y
itis simila rto the Hatfie Ids and the McCoys. To truly bridge the gap, we have
to firstunde rstandthe nature ofthe diffe rences, and builda bridge that

suppo rts tho se discre pancie s.

The divide is furthe rexasperated bythe facttha torganizationally, e ngine ering
and ma nufa cturing do notconverge andre portto a commo ninte rest until
nearly the topofthe organizationchart. T he onlyre alway to bridge the gapis
to bridge the diffe rences separating the m.

Product vs. Process

Designe rs are focused on me eting a clie nt's ne ed; the pro duct sho uld be "only
so long, o nly so wide , will ho Id X a mount." De signe rs are cha llenge d with
available materials and co st co nstr aints. While mo st de signe rs are aware of the
enviro nme nt the ir pro duct willbe ma nufa cture d in, a nd o fte n have the
availabilit y of te st la bs, the ir prio ritie s are me eting clie nt ne eds within a

time frame and a cost structure

The ma nufa cturing te am ha s the opposite perspective. They are less concerne d with the pro ducta nd ho w it fits the clie nt's ne eds, a nd
more concerne d with be ing a ble to pro duce itina time ly ma nner. Concerns o fthe ma nufa cture r sta rt wi th so urcing ma terials and
optimiz ing the assetofthe plant 3the equipme nt, ma terials, a nd pe ople to pro duce the mo st pro ducts with the ir a vailable re source s.
Manufa cture rs sche dule the worklo ad, a ssure the pro per e quipme nta nd tr ained pe rsonnel are available, comply withre gulatory a nd
EH&S re quire ments, a nd ha ndle issue s and no n-conforma nces. Theirgo alisto getthe producto utthe door, to specification, ontime .

Altho ugh the se two worlds a re intrica tely in volved fro m an overall co mpany pe rspe ctiv e, ify ou are to bridge the gap be twe en the m, it
isimpo rtantto unde rsta nd ho w v ery diffe rentthe irdayto day fo cus and o bje ctivesare.

Design vs. Execution

Despite "de sign fo r ma nufa cturing" initia  tives and o ther atte mptsto bring the se discipline s to gether, the ir o rbits o nly na tur ally co llide at
the turno ver ofthe pro duct. Cre ating turno ver activitie s and ga testha tgiv e the two sidesan opportunityto workto getherand

unde rsta nd the othe r de partme nt's goals and co nstr aints is e ssentia |. T here are two time s whe n e ngine ering a nd ma nufa cturing

inte rsect with re spectto a pro duct: whe nthe pro ductis initia lly pro duced and if the re isanissue orupda te to the pro ducttha tne eds

to be addre ssed.

Launching Products
When pro ducts a re launche d, ma ny industrie s have sta ndards fo r assessing a nd mitiga ting risk.

FMEA and co ntro | pla ns are standards inthe aerospace and auto motiv e industrie s, and are quickly be ing adoptedin me dical de vice and
othe r ma nufa cturing v ertica Is. F MEAs ide ntif y and r ank the things tha tcould go wro ng whe n pro ducing a pro duct. T here are pro duct, o r
design, F MEAs (dFMEAs) tha tide ntif y fla ws with the  pro ductio n o f the pro ductitse If. There are pro cess FMEAs (pFMEAs) tha tide ntif y
flaws with the logistics a nd pro cess of pro ducing the pro duct. F inally, the re are Contro | Plans, the operational counte rpartsto FMEAs
which a re the tacticalactionsto mitiga te the risk.

FMEAs allto o often are created and the n"v aulte d" into dead do cume ntsta tus. T here are a few k ey thin gstha tcanma ke theman
activ e and e ffe ctiv e communica tion v ehicle to bridge the divide betwe en ma nufa cturing a nd e ngine ering.

1. Be sure thatyour FMEAteamiscro ssfunctio naland co ntains sho p flo or o perators or supe rviso rs fro m whe re the pro duct will be
produced.

Don't ma ke the te am so big tha titta kes ona committe e endeavor.

Provide an abilit y fo r e ach discipline to share goals and co nstr aints.

If po ssible , have flooraccess orevenvide o of areas of concern.

Provide an upda te me chanismso thatasthe productgo esto pro ductio n, a ssumptio ns can be validated and e ffe ctiv e fe edback
provide d to ma ke the FMEA re alityba sed.

o wN

Creating F MEAs with the rightinputis ha If the battle in bridgingthe gap. The second ha Ifis a ssurin g tha tthe docume ntdo esn't simply
getvaulte dwitha llofthe valuable insightfa lling b ythe wayside . The info rmationin F MEAs sho uld a ctua lly be usedto driv e contro |
plans, whichinturn driv e inspe ctio n pla ns, e quipme nt pla nning a nd ca libr atio n, wo rk instructio ns, e mployee tr aining, e tc. T he mo st
productiv e place to create FMEAs is no tin a n e ngine ering syste m, whe re itisthe endofthe line, or a stand- alone syste mwhe re itisa n
island, butina n Ente rprise Quality Manageme nt ( EQM) syste m whe re itca n be usedto driv e impo rta nt d ownstre am ma nufa cturing
functio ns, initia ting the "push" o fdata into ma nufa cturing.

The Change Process

The second area whe re we wantto bridge the gap be twe en ma nufa cturing a nd e ngine ering is during the  change pro cess. A s with the
launch pro cess, we wantto pro mote info rmation exchange in bo th dire ctio ns.

Changes canhappenfora varietyofreasons,andbya variety of players: 1) custo mer co mpla ints/ sugge stions; 2) supplie r cha nge
requests; and 3) inte rnalre quests driv en by bo th issue s and sugge stio ns. Regardle ss of the source, th ey allne edto be evaluated.
Engine ering cha nge s are in fa ctdivide dinto thre e distinct ste ps:
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Eng ineering chang ereq ues t( ECR) =, Step Motor Specialists
Eng ineering chang e no tice ( ECN)

Eng ineering chang eorder( ECO)
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SULUIIONS:

Engineering Changes

With a n ECR, e ngine ers ne ed to getas much info rmation re garding the need forthe change,the source of the problem, e tc. Engine ers Today's

generally ha ve to rely ongoing "do or-to-door", a ccessing spre adshe ets, CRM syste ms, supplie rdatabases, and mo re. Often, the y ma ke Fluid Fawer
change s witho ut co mple te accessto info rmation. And, justa s ma nufa cturing pe ople don'tw antto wade thro ugh lo ng do cume nts to find
a partnumbe r, engine ersdo n'tw antto wade thro ugh no nconforma nce logs and ha ve to make a halfday of calls lo oking fo rinfo rma tion
Jthe y ne ed the info rmation atthe ir finge rtips. EQ M syste ms ca nonce again bridge the gap. With EQ M, e ngine ers ha ve auto mated
access to info rmatio n re garding a Il co mpla ints, sugge stio ns and no nconforma nces. Notall EQM syste ms are cre ated equal, but the

more ro bust syste ms pro vide a pro duct vie w o f info rma tio n. Engine ers ca n lo ok fro m a pro duct pe rspe ctive and ha ve access to all the
info rma tio n the y ne ed: custo mer co mmunica tio ns, pho tos or vide o, dr awings, flo or no tes, wo rk instructi ons e tc. =

Once a change is approved, a change notice isthe go aheadto make all ofthe require d upda testo supp orta change. The ECN is the
most e rro r-pro ne stage of the change pro cess be cause itis whe re the change getsthro wn o verthe wall from e ngine ering to

manufa cturing. If a Il the upda tes aren't ma de pro perly, a pie ce of e quipme ntisn' tca libr ated pro perly, the inspe ction pla nisn' tupda ted,
and the wrongma terialis puto nthe line,oremployeesaren'ttr ainedina new pro cess, inste ad of fixinga problem,a newone is
created. T he key to bridgingthisga pisto have the ECR info rmation flo w se amle ssly into an ECN, syst ematically fla gging a Il wo rk
instructio ns, inspe ctio n pla ns, e quipme nt ca libr atio n, e mplo yee tr aining, e tc. B y tying syste mstha th old the vita | info rma tion to gether
ina way tha tdriv es downstre am pro cesses, wo rk ca n flo w se amle ssly a nd e ffo rtle ssly be twe en the two organizations.

The engine ering cha nge order says whe nto startthe change. This ha slongbe enthe domainofERP syste ms andisdo ne well.
Synchro nizatio n with the ECN pro cess be ing a ccur ate and co mple te will a ssure tha t whe nthe change comm ences all ofthe pie ces and
parts a re in pla ce to ma ke the change succe ssful.

Finally, in clo sing the loop, engine ers o fte n se nd the ir de signs a nd cha nges over the wall, ne ver sure how effective theyreallyare.By
using the pro duct-view ofan EQM syste m the y can unde rstand if Cpa nd Cpk ha ve beenre duced, and wha t the effecthasbeenon
overall de fects a nd PPMs.

Document vs. Data

Probably the be st o pportunit y fo r building bridge s betwe en the two gro upsisto bridge the info rmation the y share. As CAD syste ms
grew and e volved into PDM/PLM syste msitw as long sugge sted by bo th so ftw are vendors and b y e ngine erin g sta ffs tha t ma nufa cturing
groups be givenre ad accessto the ir do cume nts. T he conceptw as sound; by sha ring info rmation and by m aking the fina | de signs a nd
specifica tio ns available in a centr al re pository, tha tinfo rma tion co uld bridge the gap be twe en the se two gro ups. T hat the ory wo uld ha ve
worked if ma nufa cture s we re pro duct ce ntric 3 or do cume nt ce ntric lik e engine ers we re.

The reality of inspe ctors, e quipme ntte chnicia ns or qua lity e ngine ers accessinga CAD or PLM vaulta nd looking up a design do cume nt
inorderto getthe correctto lerance/revisionofa partisno talways pr actical. For tho se that ha ve spentanytime ina busy re ceiving
bay, on a pro ductio nflo or,orina quality fire drill, thisiso bvio us. Just lik e engine ersin o ur ch ange re que st sce nario wo uldn' t be

expe cted to wade thro ugh no nconforma nce and custo mer sugge stio n lo gs lo oking fo r the irinfo rmation, it isn't pr actical, or pro ductiv e,
to have ma nufa cturing pe ople searching thro ugh do cume nt v aults.

Bridging the Gap

The reality is tha t pe ople onthe floorne ed data, andthe y ne ed it pushe dto the mwhe nitha sbeenup dated. Inspe ctors ne ed the
inspe ctio n crite ria for a spe cific pa rt fro m a spe cific supplie r, Equipme nt pe ople need the inte rnaldiameterofa revised partspe ¢ 3and
the y t ypica lly ne ed it quickly . Often, to suppo rtthe se functio ns, cle rks se t up sta nd- alone spre adsheets, o r e laborate no tifica tion

syste ms are setupto trigge rchangesto the various spre adshe ets around the flo or, the quallity o ffice, and the inspe ctionbays

whe never cha nges are made.

IQSisone ofthe fewvendorstha thasanautomated connection me chanism tha tstrips pa rtcha racteristics fro m dr awingsina CADor
PLM vault a nd a uto matically po pulates a highly -inte grated EQM syste m. O nce IQ S activ ates the engine ering bridge , cha racteristics a re
auto matically bro ught o verand k eptinsynca crossall ofthe areasthatdriv e a quality pro duct.

By bridging the data to and fro m ma nufa cturing, we bridge the communica tion ga p be twe enthe two . The two jo bs are far to o diffe rent,
and to o comple x, to have one become anexpertatthe others' jobs and syste ms. By exchanging the info rmationthe y ne edto do the ir
jobs, a nd pro viding vie ws tha tare tailoredto the ir wo rk ne eds, te chno logy, and spe cifica lly EQ M syst ems can go alongw ay to bridge
the divide betwe en ma nufa cturing' s version ofthe Hatfie Ids a nd the McCoys.
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