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ABSTRACT 

The development of a hamework,fw the local production of bw-cost inject~on 
moulds. using inputs and technical skills available within a typIcat Nierian city 
is the focus of this study, The plastic casing'of an autdbsttery has been used 
as the case study product. Product analysis of the casing and casing mould 
were camlea out to rdentlfy features amenable to simplification For the 
inlectlon mould de'sign an injection pressure at 83MPa was used for the 
strength of matenal analydis. Materia@ availability survey and, aqal~sis were 
carnod at the multipurpose ,metal qnd mahiwry m t . J d p b d  in Agodi, 
Ibadan. Oyo Stare, Nigeria. A suhef of rrleia'j'hbridatlon related skilfs was 
tamed out in the same market ta identify artisans with skills relevant to the 
proposed prodoclion p r m s e s .  4 produchon process framework pportable 
try'the identifwd locat skill* and materials was :thereafler devel f ped. Scrap 
rned~um carbon flat sheet was identified as,a suitable material. Oxy.-acetylene 
welding was Identifmd as sutta6le for cutting while arc welding was found 
adequate fur joining. The local ,arfrsans were found to be capable of producing 
the requrred product if3iven close supervision. An exploratory evaluation of 
the mould system was carried out using an improvised low pressure manually 
operated ~njection mould. Test. using locally available recycle pbst~c 
materials, indicated better plastic foffnatlon with a homogeneous 
polypropylene plastic than heterogeneous polypropylene plastic. It is 
concluded that plastic mould system b feasible for h l  fabrication. 

Keywards: Plastic, Injection mould. auto battery, polypropylene 

INTRODUCTION major f k o r  in our ~nabil~ty to manufacture plastic 
ca$ings for products IRe battery, electric kettle, 

Injection moukiing is a manufacturing pmess.for cakubtor, televisdon and radio' casings The 
producrng parts. from both thwmoplastio aiid objective of thrs study the development of a 
thmosetting plastlc materials (&rim, 1991)., framework for the local production of low cost 
Plastics are used extensively by many key: injection mould, using inputs and technical skills 
~ndustrces The monetary value of a g m n  mass of available within a typical Nigerian city 
plastic s greatly more mhanced when used as 
asqs or products tn some englneenng produds The design and manufacture cif-injectmn mould IS 

than when used for common household utensils a time &nsum~ng and expensive process and 
tradltmally require highly skilled twl and mould 

The Ngerian plast~c mdustrres pdently w u c e  maker {Yesrm, 2006, Douglas, 1996). Most of the 
plasttc !terns like buckets, cwnbs and wps requirihg recent work in mouM design has been directed to 
the use of off the shelf moulds while huge forergn the application of expert systems, hinowtedge based 
exchange IS spent on the inlpwtation of many high system and artificial intelligence to suppbmnl the 
vated engbreer~ng plastic itwns that require custom vast amount of human expertise requked in 
made huh. The nation's lack OF camity to traditional design pmcess. Kwlsh et al (1999) 
produce custornrsed plastics njectbn m o u k  is employed group technology techhlque b Mute 
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mould design ttme Kwong cl a1 (1998) deve1opad.a 
r.nmpulatronal system for tht! process desrgn of 
.?)mt~on mnukf~~rg based an lhc expert system. 
~ h c h  14-cfudes mould design productton scheduling. 
~.ol;t cst~matlon and cktcrmmatron of n1oction 
-ntn~l&ng parameters Sr:vcral stud~cs havc been 
~ n r l d ~  un lrrlprilvlng t t l ~  dwqn of speuf~ 
::umwncnts of at1 Inlec!mn mould 

DtS1GN AM0 OEVE L OPMENT OF FRAMEWORK 

prduct '{mould) dcsign The alternatrve process 
dcsign and product design modules receive 
lnformabon inputs form a number of factors. For 
~nstance the manufacturing capabilities of rerevant 
production shops in the lbadan market were 
anslyscd haw material ava~lab~kty In relevant 
markets wtthln thc Lagostbadan axrs as well as the 
consumer amptan- of the final product was put 
rnto considemt~on. This irarnewark dcscnbed above 
rs Jlusbted n schematic model of f $9 1 

A prrxcss dcsqv lramwork IhaI cons~ders The injection mould and product analysis 
?v!valba!r! and st!l=t altc:~nnt~vcs desrgns bsised on a 
ba!ar-tm Atw!?cn sfsrldard mqu~rcments. irnd whal The case study itcm to he produced kom mould is 
a ~~vdllnble n tcmrs of maftlnats, local skllb and a plast~c casing d an automobile battery. 1 he 
pos51blc producl s~rnpblicajton has bean adopted fn produd dimenaon has been obtained lalng produd 
:)the? words ine mould dcs~gn was cam& out specificatinns n (Oladokun and Adckunle. 2008). 
bawd on a prcductron fgam~wnrk and a productmn The cavity and core mould are shown in Frg 2 The 
praccss su~portabla by auallablc local skills and product analysis ylelds the product tree of FIQ. 3 
matcnds which ntay rqt lrE a simpllftcafion d the 
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h wli of n i w ' h r  TB+ I 'mrpw~tig m 
~ u y ~ s i o i r . ~ d ~ ~ ~ o n ~ p  
such as cost, gvaWHy d raw mabid, wetthbiiky 4 

a d  nachWlity b the materials. 

~ n m ~ # e p m d u d ~ a s s h o \ w i n ~ .  . 
4,a~adys&wasEarriedolt) .8odeteminethe 
a- d i  of the .iRgut flat steel . - .  
rnatmlah. - 

'q ,A L 

> 
. C h l & o f  h& t d moirld Wl was based 

oni d i u i t i . & n  steel ptate of a tensife 
strength 6 = 720WmmP -&wednb w..lite&-ure a 
p k s k  pe- .P = 83&m2 &I-. 2008) has 
bemtspdop8ed.~' 

- '% 
Hmce the m a x k n u m . h . F - . h - l h d d  -,? 

n d u e g d b y ~ ~ . P ~ q r ) ~ ~ '  
~ ' ~ A . b ~ Q p :  ,t ; - , - 4  - . I > I .$  

'F = PA = 8 3 x l t f ~ / d # O X ) 8 ~  = 7.t71,XWN 
Wh& A = I. x R = 0:36 x 024 5 30864n' 
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Plate yierd.strength (shear) - 145MPa 
l hcrefore for cqud~bnurn In cavity walls of Tensde strength of steel - 720~ l rnrn~  

Ihtkncss t 
F 

P = t f ~ i ~ /  t E  t =  - 
I' q Cost Reduction F ramwork 

Simplification of Product Design by Using Extra 
Where I =2IL*W IS the total lengm of the mauld Assembly Operations was adopted by inmasing the 
matenal assembty requiemen1 and necessitating some parts 

Hence the follaw~ng specif~cations were used: 
Steel lype plate - Medium carboh steei 

Table I: Product RII of material 

joining &tng heated tongs. Also use of alternative 
pradud~on process validated by appropriated 
strength of analysis gnd welding analysls IS 

proposed, Ideal process flow for general mould 
making and proposed modified process flow for 
spec if^ mould are shown in Fg: 5 and Fig. 6 
subun~ts. 
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I llesign and Spccificalion 
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Fig. S: ComrenLona4 P m m s  Ftow for General MOM W b r g  
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Fig. 6: Proposed Modrftcd l'cocess Flow for the Spec~fc Mould 

RESULTS AND CONCLUSION 

Scrdp rncd~~jrrr carbon flat sheet was ldentlfrcd as 
a su~tablc niatcmal Oxy acetylene weldtng was 
lde?ntiftt!d ns s:tltabtr! for prw~dc cutting whrte arc 
WCtdlny v,.is I*itrn.~ ~uttnblc for j01tllng Ihe local 
orttsarrs i x t c :  in;~nr~ lo bc capable to produce 
rqu tud  prodi~d d !~ivc!n close supcrvlslon The 
/'.cJad~ Gdc nc,llrpurpusc mdal and machne pads 
'i~arkcl ltudnri was ~dcntll~cd and survey of metal 
!;ibrrci9tlofl rr:kItvl sk~ils was mrncd out to tdentrfy 
and chardctcrlfc t hosc I ~ l ~ v a n l  fo proposccl 
pmduct~or~ process A nlautd wrthrn the range d 
N I0 ULlO arid NElO 1100 Nrls prmLccd 

A!! ~rp lmi~ lory  [:v;iluatlr,~t r ~ l  '[he mould system 
#as carrtcd cxlt us~ng all ~rnprovlscd law pressure 
t~ranualv opctarctl ~npctlun mould rests were 
-:arrtcdl 11r:l using pras!~c gfanulcs of drffcrent mixes 

Sl>c::dicatIy piastc !~rilnhllcn madc IXNIY mrxtums of 
:jttlc.. I: w;astrs pt,lsl~c nmtcnak (heterogeneous 
~xllyli+ .: t i~fc:r te  I :wil gri.rr8ulrbq from srpgle plastic type 
*fi(-ctrr* ..w (1 I ,,s: rvibt:;it~d b~!ttcr pjastlc formatlon 
w - ~ t -  '1 tl::l:\:qi-t8i 11 I .. poiypt opylene ptasttc than 
I :  : . I t i  plastrc I:r;lcktnq 

obscnrcd due to the manual mould separation and 
absence of Rler It is concluded that plastic mould 
system IS fcdstblc for local fabrication The ~nject~on 
rnauld system developed here was des~gned for 
small scale users uslng locally avallablc engrnecrrng 
matcr!eIs 
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