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Statistical analysis evolution refines process for injection molded keyhole part

Oy Raland Nelson

Sroducing, jection mokded plastic parts can be
frovgeht with dimensiony v llions resutng from
machings opding through want up times, combet-
g emdranerental i2sues such 35 temperature and
humidity, 3nd neonsstem cparatorn deosons

This case study immhes the manufacture of
& plastic seyhole part that was used as parl of
packaging in the food mdustry. The predudt often
Gikd quality cimuensonad tests for the oustomer
application, Serap riees ranped from 2-3 par cont
ard would cocasionaly go 25 high s 10 per cert
when anormabas such 25 humidity sve intro-
duced. INOUe — Sthough this espepla i Mo Rious,
some of the data and formaton was cbtaineo
fram repl cudtamens).

The process thea underwent the sie staps of the
POSY-Syatern Trom Faradox Engnesring & Yot
nology and the resuts were erferad into the sys
tem program, The program wosdd determne the
preciss Sil-poits Nacessary Lo sliea the gools
of the customes; improve the efficiency of the pro-
orss ancd reduze e somap rte W the same time.

The machine used wos & Wittmaen Battenfekd
injection molding raching and the matevial wis
Potyethyiene Terephthadate Glyood |PEYG) The
ool used had 16 cavities. The cyde time was 32
soconds and Sour (4) milkan parts were recpanid
antraaly. it typically toak 97 to 100 days 1o com
pleta the order for the Ostormer.

The POSY-System & & néw and Innovatae tach.
nlagy that is engineeeed 1o hrpeove efficiendes,
mduce woate prodcts and Improve quality By
detenminng Lhe pracise set-ports necessary 1o
achiave the paaly of the customer

A sevve fydroa (ngection moddvag

There were bwo dlternstve methods thal wane
previcis tried. The first wi the triiakand-erof
method where sechnides from each shift en-
tered ther own set of wet poists in an effon o
make the quiity ports required, This praclice
created vanason of quality and increassd wasio
produce, partcuarty st 1he start of the process
requinng approvimately % minutes to stabiixe
the process uall It wis accoplable.

The secont method was one usng statstcal
analygs. Ths mathod was very dow and time
consuTing where the resudts cnly imaeoved per-
foreance shghthy. Further ierations of statistical
analysts mettod were necessary Lo imprave re-
sults further, sut time Bovsations due to orodoc-
tion requrenents prevented extensive and cod-
tinued researh

The POGSEterm was ntroduced & 2 new and
nnavtiee thnoogy that wee designed to bm-
prove efficenics, reduce waste products and Im-

POSy-Systam™ Flow Chart
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e, The 5. 14 fow chert Sekms iNastrones the POSy-Spslest etbedalogy.

prove qual iy by datermining the preciss setpants
recessary to achikeve the goos of the astom-
of, Theough 1 o 2 itorations all of the setponts
codd be determiced faiky quickly and the process
eticiercy, waste prodoct and qualty would be
rproved. The POSySystem wins ergnesred 10
Impeove production results cuickly through a =im-
iar trig method 1o that of stetidical anakse, but
with a & et mathodoogyaRarkhms, and hes
rrantansd an scouracy of 95 percentie. The eng -
e i Within the background of the FOSy-Systen
wts Oesl ged 5o ahways produce imoeoeed resus
ord make them optimpd,

Thare were 11 varabias that needed to ke op
timized with ancther 6 viriables predetérmined
and maintamed as constants. The number of vari
ables presented o sohticn of what iz termaed &
an LIZ with 12 trisly andd 11 variables. The mea-
wwrpables were the specfications and scrap rate,
A chosign of experiments theough an areay of trials
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wEMUS varables was presemied Lo the osbomrer
slong with a blank list of brigh wersus messgne
phles sheel, Afler inspecting the machine o o
sure thet gl components wee operating prop-
ety the cistormeer ran the treils and erdered the
data inbo the meanreables’ sheats, The data was
then tranmrbed o the POSy-Seten program
wref the specilicafions: entered as well

The resdli: showed tuat ol b & vanabdes
ware aptimaed n ths gngle round of trials, The
5 varabbes that were nol eptimiped dueing this
witial el ol irials weere anlemed mbo an L8 desgn

of axperimenswih the interpolant and extrapo-
bt numbers, d=termined during the L1 ewper-
manis, brockeied just cutede the twe oplians
ps slterrabive st poings, Thie gquick ==t of riak
determired definitreely the leat remainng cpis-
rmeged set poirs for thee 3 earables, The hinal op-
Hmied ==t pomis were enberes irfa the machi ne
pnd were fested for quality and waste prod e
The Tiral assssment of the rewdy debaieinesd
optimaed wet-paints shovsed that the cycle line
wap rechoaoed Ba 75 seconds, ar g 21 per cent ef-
hcn iy improsement, Tha customer was able oo

complele their ander n 25 dins versus 98 days.
K1 the same Hme fhe wasle presiacy wes mduged
40 pndir 05 per cal The ingaaiermeets alloreed
This CusIersesr L ine s macking ading, Thase
s uls delrstnely dFcwy Lhat e POSy-Semtemn al-
g b sgnilizantdy oulpaorm ather methods
o i pabicn prereionrsly e

The aulfiog Makdd Mebion, B Eeg., o6 CEOF of
Paradir Fngisderiog B Tecfinaiog g
Faradox Engineering & Technology
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