
 

Bridging the Gap: Engineering to Manufacturing

By Jo hn Ca cha t, Cha irma n a nd F ounde r, IQ S

The ga p be twe en e ngine ering a nd ma nufa cturing is le genda ry. S ome  wo uld sa y
it is simila r to  the  Hatfie lds a nd the  McCoys. T o truly bridge  the  ga p, we  ha ve
to  first unde rsta nd the  na ture  o f the  diffe rences, a nd build a  bridge  tha t
suppo rts tho se discre pancie s.

The divide  is furthe r e xasperate d b y the  fa ct tha t o rga niz atio na lly , e ngine ering
and ma nufa cturing do  no t co nverge  and re port to  a  co mmo n inte rest until
nearly the  to p o f the  o rga niz atio n cha rt. T he only re al w ay to  bridge  the  ga p is
to  bridge  the  diffe rences se parating the m.

Product vs. Process

Designe rs a re  fo cuse d o n me eting a  clie nt' s ne ed;  the  pro duct sho uld be  "o nly
so lo ng, o nly so  wide , will ho ld X a mo unt." De signe rs a re  cha lle nge d with
availa ble  ma te ria ls a nd co st co nstr aints. While  mo st de signe rs a re  aware  o f the
enviro nme nt the ir pro duct will be  ma nufa cture d in, a nd o fte n ha ve the
availa bilit y o f te st la bs, the ir prio ritie s a re  me eting clie nt ne eds within a
time fr ame  and a  co st structure .

The ma nufa cturing te am ha s the  oppo site  pe rspe ctiv e. T hey a re  le ss co nce rne d with the  pro duct a nd ho w it fits the  clie nt' s ne eds, a nd
mo re  co nce rne d with be ing a ble  to  pro duce  it in a  time ly ma nne r. Co nce rns o f the  ma nufa cture r sta rt wi th so urcing ma te ria ls a nd
optimiz ing the  asset o f the  pla nt ﾖ the  equipme nt, ma te ria ls, a nd pe ople  to  pro duce  the  mo st pro ducts with the ir a vaila ble  re source s.
Manufa cture rs sche dule  the  wo rklo ad, a ssure  the  pro per e quipme nt a nd tr aine d pe rso nne l a re  availa ble , comply with re gula to ry a nd
EH&S re quire me nts, a nd ha ndle  issue s and no n- confo rma nces. T he ir go al is to  ge t the  pro duct o ut the  do or, to  spe cifica tio n, o n time .

Altho ugh the se two  wo rlds a re  intrica te ly in volved fro m a n o verall co mpa ny pe rspe ctiv e, if y ou a re  to  bridge  the  ga p be twe en the m, it
is impo rta nt to  unde rsta nd ho w v ery diffe rent the ir da y to  da y fo cus a nd o bje ctiv es a re .

Design vs. Execution

Despite  "de sign fo r ma nufa cturing" initia tiv es and o the r a tte mpts to  bring the se discipline s to gethe r, the ir o rbits o nly na tur ally co llide  a t
the  turno ver o f the  pro duct. Cre ating turno ver a ctivitie s and ga te s tha t giv e the  two  side s an o ppo rtu nit y to  wo rk to gethe r a nd
unde rsta nd the  o the r de partme nt' s go als a nd co nstr aints is e ssentia l. T here  are  two  time s whe n e ngine ering a nd ma nufa cturing
inte rse ct with re spect to  a  pro duct:  whe n the  pro duct is initia lly pro duce d a nd if the re  is a n issue  o r upda te  to  the  pro duct tha t ne eds
to  be  addre ssed.

Launching Products

Whe n pro ducts a re  la unche d, ma ny industrie s ha ve sta nda rds fo r a ssessing a nd mitiga ting risk.

FMEA and co ntro l pla ns a re  sta nda rds in the  aero space and a uto mo tiv e industrie s, a nd a re  quickly be ing  adopte d in me dica l de vice  and
othe r ma nufa cturing v ertica ls. F MEAs ide ntif y a nd r ank the  things tha t co uld go  wro ng whe n pro ducing a  pro duct. T here  are  pro duct, o r
design, F MEAs ( dFMEAs)  tha t ide ntif y fla ws with the  pro ductio n o f the  pro duct itse lf. T here  are  pro cess FMEAs ( pFMEAs)  tha t ide ntif y
fla ws with the  lo gistics a nd pro cess o f pro ducing the  pro duct. F ina lly , the re  are  Contro l Pla ns, the  operatio na l co unte rpa rts to  FMEAs
which a re  the  ta ctica l a ctio ns to  mitiga te  the  risk.

FMEAs a ll to o o fte n a re  cre ate d a nd the n "v aulte d" into  de ad do cume nt sta tus. T here  are  a  fe w k ey thin gs tha t ca n ma ke the m a n
activ e and e ffe ctiv e co mmunica tio n v ehicle  to  bridge  the  divide  be twe en ma nufa cturing a nd e ngine ering.

Be sure  tha t y our F MEA te am is cro ss functio na l a nd co nta ins sho p flo or o perato rs o r supe rviso rs fro m whe re  the  pro duct will be
pro duce d.

1.

Don' t ma ke the  te am so  big tha t it ta kes o n a  co mmitte e ende avor.2.
Provide  an a bilit y fo r e ach discipline  to  sha re  go als a nd co nstr aints.3.
If po ssible , ha ve flo or a ccess o r e ven vide o o f a reas o f co nce rn.4.
Provide  an upda te  me cha nism so  tha t a s the  pro duct go es to  pro ductio n, a ssumptio ns ca n be  v alida te d a nd e ffe ctiv e fe edba ck
pro vide d to  ma ke the  FMEA re alit yba sed.

5.

Creating F MEAs with the  right input is ha lf the  ba ttle  in bridging the  ga p. T he second ha lf is a ssurin g tha t the  do cume nt do esn' t simply
get v aulte d with a ll o f the  v alua ble  insight fa lling b y the  w ayside . T he info rma tio n in F MEAs sho uld a ctua lly be  use d to  driv e co ntro l
pla ns, which in turn driv e inspe ctio n pla ns, e quipme nt pla nning a nd ca libr atio n, wo rk instructio ns, e m plo yee tr aining, e tc. T he mo st
pro ductiv e pla ce to  cre ate  FMEAs is no t in a n e ngine ering syste m, whe re  it is the  end o f the  line , o r a sta nd- alone syste m whe re  it is a n
isla nd, but in a n Ente rprise  Qua lit y M anageme nt ( EQM) syste m whe re  it ca n be  use d to  driv e impo rta nt d ownstre am ma nufa cturing
functio ns, initia ting the  "push" o f da ta  into  ma nufa cturing.

The Change Process

The second a rea whe re  we  w ant to  bridge  the  ga p be twe en ma nufa cturing a nd e ngine ering is during the  ch ange  pro cess. A s with the
launch pro cess, we  w ant to  pro mo te  info rma tio n e xcha nge  in bo th dire ctio ns.

Change s ca n ha ppe n fo r a  v arie ty o f re asons, a nd b y a  v arie ty o f pla yers:  1)  custo me r co mpla ints/ sugge stio ns;  2)  supplie r cha nge
reque sts;  and 3)  inte rna l re que sts driv en b y bo th issue s and sugge stio ns. R egardle ss o f the  so urce , th ey a ll ne ed to  be  evalua te d.
Engine ering cha nge s a re  in fa ct divide d into  thre e distinct ste ps:
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Eng ineering  chang e req ues t ( ECR)

Eng ineering  chang e no tice ( ECN)

Eng ineering  chang e o rd er ( ECO)

Engineering Changes

With a n ECR, e ngine ers ne ed to  ge t a s much info rma tio n re garding the  ne ed fo r the  cha nge , the  so urce  o f the  pro ble m, e tc. Engine ers
generally ha ve to  re ly o n go ing "do or- to -door", a ccessing spre adshe ets, CRM  syste ms, supplie r da ta bases, a nd mo re . O fte n, the y ma ke
cha nge s witho ut co mple te  access to  info rma tio n. A nd, just a s ma nufa cturing pe ople  do n' t w ant to  w ade t hro ugh lo ng do cume nts to  find
a pa rt numbe r, e ngine ers do n' t w ant to  w ade thro ugh no nco nfo rma nce  lo gs a nd ha ve to  ma ke a  ha lf da y o f ca lls lo oking fo r info rma tio n
ﾖ the y ne ed the  info rma tio n a t the ir finge rtips. EQ M syste ms ca n o nce  again bridge  the  ga p. With EQ M, e ngine ers ha ve auto ma te d
access to  info rma tio n re garding a ll co mpla ints, sugge stio ns a nd no nco nfo rma nces. No t a ll EQ M syste ms a re  cre ate d e qua l, but the
mo re  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 cti ve and ha ve access to  a ll the
info rma tio n the y ne ed:  custo me r co mmunica tio ns, pho to s o r vide o, dr awings, flo or no te s, wo rk instructi ons e tc.

Once  a  cha nge  is a ppro ved, a  cha nge  no tice  is the  go  ahead to  ma ke a ll o f the  re quire d upda te s to  supp ort a  cha nge . T he ECN is the
mo st e rro r-pro ne sta ge o f the  cha nge  pro cess be cause  it is whe re  the  cha nge  ge ts thro wn o ver the  w all fro m e ngine ering to
ma nufa cturing. If a ll the  upda te s a ren' t ma de pro perly , a  pie ce o f e quipme nt isn' t ca libr ate d pro perly , the  inspe ctio n pla n isn' t upda te d,
and the  wro ng ma te ria l is put o n the  line , o r e mplo yees a ren' t tr aine d in a  ne w pro cess, inste ad o f fi xing a  pro ble m, a  ne w o ne is
cre ate d. T he k ey to  bridging this ga p is to  ha ve the  ECR info rma tio n flo w se amle ssly into  an ECN, syst ema tica lly fla gging a ll 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 t ying syste ms tha t h old the  vita l info rma tio n to gethe r
in a  w ay tha t driv es do wnstre am pro cesses, wo rk ca n flo w se amle ssly a nd e ffo rtle ssly be twe en the  two  o rga niz atio ns.

The engine ering cha nge  o rde r sa ys whe n to  sta rt the  cha nge . T his ha s lo ng be en the  do ma in o f ERP syste ms a nd is do ne we ll.
Synchro niz atio n with the  ECN pro cess be ing a ccur ate  and co mple te  will a ssure  tha t whe n the  cha nge  co mm ences a ll o f the  pie ces and
parts a re  in pla ce to  ma ke the  cha nge  succe ssful.

Fina lly , in clo sing the  lo op, e ngine ers o fte n se nd the ir de signs a nd cha nge s over the  w all, ne ver sure  ho w e ffe ctiv e the y re ally a re . B y
using the  pro duct -vie w o f a n EQM syste m the y ca n unde rsta nd if Cp a nd Cpk ha ve be en re duce d, a nd wha t the  e ffe ct ha s be en o n
overall de fects a nd PPMs.

Document vs. Data

Probably the  be st o ppo rtunit y fo r building bridge s be twe en the  two  gro ups is to  bridge  the  info rma tio n the y sha re . A s CAD syste ms
gre w a nd e volved into  PDM/ PLM syste ms it w as lo ng sugge ste d b y bo th so ftw are  v endo rs a nd b y e ngine erin g sta ffs tha t ma nufa cturing
gro ups be  giv en re ad a ccess to  the ir do cume nts. T he co ncept w as so und;  by sha ring info rma tio n a nd b y m aking the  fina l de signs a nd
specifica tio ns a vaila ble  in a  centr al re posito ry, tha t info rma tio n co uld bridge  the  ga p be twe en the se two  gro ups. T hat the ory wo uld ha ve
wo rk ed if ma nufa cture s we re  pro duct ce ntric ﾖ o r do cume nt ce ntric lik e engine ers we re .

The re alit y o f inspe cto rs, e quipme nt te chnicia ns o r qua lit y e ngine ers a ccessing a  CAD o r PLM v ault a nd  lo oking up a  de sign do cume nt
in o rde r to  ge t the  co rre ct to lerance / revisio n o f a  pa rt is no t a lw ays pr actica l. F or tho se tha t ha ve spent a ny time  in a  busy re ceiving
bay, o n a  pro ductio n flo or, o r in a  qua lit y fire  drill, this is o bvio us. Just lik e engine ers in o ur ch ange  re que st sce nario  wo uldn' t be
expe cte d to  w ade thro ugh no nco nfo rma nce  and custo me r sugge stio n lo gs lo oking fo r the ir info rma tio n, it  isn' t pr actica l, o r pro ductiv e,
to  ha ve ma nufa cturing pe ople  searching thro ugh do cume nt v aults.

Bridging the Gap

The re alit y is tha t pe ople  on the  flo or ne ed da ta , a nd the y ne ed it pushe d to  the m whe n it ha s be en up date d. Inspe cto rs ne ed the
inspe ctio n crite ria  fo r a  spe cific pa rt fro m a  spe cific supplie r, Equipme nt pe ople  ne ed the  inte rna l d iame te r o f a  re vise d pa rt spe c ﾖ and
the y t ypica lly ne ed it quickly . O fte n, to  suppo rt the se functio ns, cle rks se t up sta nd- alone spre adshe ets, o r e laborate  no tifica tio n
syste ms a re  se t up to  trigge r cha nge s to  the  v ario us spre adshe ets a ro und the  flo or, the  qua lit y o ffice , a nd the  inspe ctio n ba ys
whe never cha nge s a re  ma de.

IQ S is o ne o f the  fe w v endo rs tha t ha s an a uto ma te d co nne ctio n me cha nism tha t strips pa rt cha racte rist ics fro m dr awings in a  CAD o r
PLM v ault a nd a uto ma tica lly po pula te s a  highly - inte gr ate d EQM syste m. O nce  IQ S activ ate s the  engine eri ng bridge , cha racte ristics a re
auto ma tica lly bro ught o ver a nd k ept in sync a cro ss a ll o f the  areas tha t driv e a  qua lit y pro duct.

By bridging the  da ta  to  and fro m ma nufa cturing, we  bridge  the  co mmunica tio n ga p be twe en the  two . T he t wo  jo bs a re  fa r to o diffe rent,
and to o co mple x, to  ha ve one be come  an e xpe rt a t the  o the rs'  jo bs a nd syste ms. B y e xcha nging the  info rma tio n the y ne ed to  do  the ir
jo bs, a nd pro viding vie ws tha t a re  ta ilo red to  the ir wo rk ne eds, te chno logy, a nd spe cifica lly EQ M syst ems ca n go  a long w ay to  bridge
the  divide  be twe en ma nufa cturing' s v ersio n o f the  Hatfie lds a nd the  McCoys.
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