FEATURE

Repair of Screw Press Using
Hardfacing Process

by k. Or Aravinthan
ARmugam

I Or Aravinthan
Arumugam iz Academic
Depatment Head for
Mechanical Engineeding at
ROU Unirersiy Colege.
He has been actirels
Ivodeed I wekding
research and consatancy
for the past 10 years. He
@iso pubished varioos
Joumal and conference
PARErs oh BIs kesearch
ared. He iz 8 S0
commites memberiorithe
Mechanical Engineeding
Techrical Division (METD)
M IEM.

by M M, Mararanan

M W WA RAYANAN Is

2 Mechankal Enginear
and Cetfied Steam
Eneineer with 30

years of expeNence

I the operation and
maintenance of palm

oif iills and cabie
mandfactunng. He has
condcted varods pabic
and In-house wekling
prograrrne s with SR,
FIU, RCHSE TUM,

O for palim 0l mbbe
cemert, mining, shipyand
and ather industries He
s currently involed n
f@ikire analesis and wear
prabiems i paln ol and
cther hdusties.

of the component. Wear is defined as the progressive loss of substance

Wear in machine components b unavoidable and this nermally leads to failure

from the operating surface of a body occurring as o result of relative motion

at the surface (1).

INTRODUCTION

Wear in machine components b unovoidable
and this nomaly leacs to faiure of the
COMm ponent. Wear is cefined as the progressive
loss of substance from the operafing surfoce of
d bocly oocuring as o result of relative motion
at the surface (1),

The most common type of wear b abrasie
wedr This occurs when non-metalic material
slice or roll under pressure across d metalic
surface. The common practice i to replace the
damage d componznt. However. this will liead
1o higher costs due o scrap and inve niory.
There B also an urgent need fo comnsene non-
renewable materals in complignce with green
fechnology.

Harcfacing is o surfocing process used
o imprcve wear mesistance of o com ponent
without affecting the component when used.
The process uses welding focreate deposits that
hawve excellent wear and abrasion resistance.
on the surface of the component which has
suffered wear.

Thi articke tokes a ook at the hardfacing
process uwsed in the maintenance of a screw
press in paim ol production. o prolong i1
wiorking life.

This articke tokes a ook at the hardfacing
process wsed in the maintenance of d screw
press in paim oil production. o prolong ifs
wiorking life.

WEAR OF A PRESS SCREW
Screw  press (Photo 1) 05 an important
component used for the exfraction of cruce
oil. During the process. called digestion. the all
palm frult b mashed up under steam-heated
conditions and the screw press is used to press
out the oil from the digested mash (2).

The screw press has an oil extraction
efficiency of as high as 95% (3], However. during
the process. the screw pess flights wear out

rapidly. The sCew would norm ally be subjectto
severe abrasion wear due o contaminont in
the fruit such as sand and small stones.

Fhota 2: 4 brasion wear of P20 screw press

Photo 2 shows o P20 screw press which has
been subjected to abrasion wear affer 0
hours of woking life. The P20 screw has the
Copacity 1o process 20 fonnes ke A oh).

Each screws flight was initicly 270 mm in
diameterwith fights 1. 2 and & having thickness
of 85 mm. 40 mm and 2 mm respectively a3
shown in Photo 3. The materigls used for the
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screw wene low olloy stesl orchrome may sted with hordnes
of 35HRC-FIHRC.

Howwenver ofter in use for 700 hours. oll thee screw fights
showed sevene mduction in dometes ond thicknesses os
shown Photo 4 and & respectively due to abroswe wear,

Right 1 wos obsered to hove undergone the highest
reduction in dometer ond thickness componed o the other
flights. Chsemnaton by Bosil () on the wear pottern of the
press scmew sUpports the wear of the obsered flights. Fight
1wz severdy offected moinly becouse the actuol pressing
of the entrapped ol wos concentrofed near the outlet of
the prss (Photo &) which wios doserto fight 1. High pessure
from the hydroulic cones fociitates the presing oction of
the outlet.

It wos noficed thot when the dearance of the fights dus
to wedr excesded 22 mm. thens wos on excesshe 1oss in
ol extroction from the fibe ond o high beokoge of nuts
which exceeded the standords set by the polm Gl industry,
This wiould potenficlly couse o mducton in the throughput
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Fhoto 5: Chamge in sorew fights thickinesses dve o wear
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and therefore lead to the eplocement of the screws.
Acoordng o the throughput e (9. when the throughput
cdrops more thon 20%. the pess screws need o be eploced.
Due fo sever wedn the useful working life of the fwin pres
scmEws used in this work wios found o be opproximotely 500
hours when Right 1 dometer reducad to 321 mm ond the
thiroughput wos cbout 15 tons FRBSArwith through put drop of
284, Theindustry spend milions of ingoit onnucly to eploce
these screws. Due fo the unorvoilobilite of doto on the onnual
cost for pres screw replaocement. an estimotion wos woked
out bossd on the annual crude polm o CPOY production
by Moloysdon Polrm Ol Boord MPOB) stofistics for 2013 and
2014 [/ andthe estimoted FFE mguired to produce 1tonne
of CPO 7).

oy Annuaol CPO production = 28000.000 fonnes.
by 505 fonnes of FFB requird fo produce 1tonne of CPRO.

cy P20 scew press Wil process 20 fonnes of FFB per hour,

Annucl FFB required to be proceses in o yeor = 2B M x 509
t =142 .6 Mipo of FFB

Totol processing fime:

142800000 ¢ 20 = 71256000 hrsfyeor

Assuming pres screws dre reploced ot 700 hours totol
sCrEWs required annuolly:

7125000 hr /700 hr = 10,178 poirsfyear

Ecich poir of new scews wos estimoted o cost RM3.S00.
30 the fotal annual cost for new screw eplocements woul d
b estirnoted ot orund RMIZERA.200,

It is believed thot with the use of the hordfocing proces
ond the comect sslecton of mointenonce dectrode ond
weldng pommetes. the life spon of the press scews con be
furtherestended. twil also reducs iron contaminotion in the
palrm ol o motter of grect concern to the industne os it owdl
increoss the sk of ol cxidotion.

HARDFACING OF PRESS SCREWS

The hordfocing proecess of the screw press starts with cleaning
the szction of the screw which hos worn out so that it is fres
from greoss ondol. Flug cor arc weldng, using 1.6 mm flux
corE we with drect cument with (OC) imserter wios ussd for
harcfocing.
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The weldng curent ond voltoge in the mnge of 140 A to 180 A ond 24
Yoo 28V owere used to produce welds with low heat input. ensuing thot the
termperatue of the boss metol dd exceed 1000C. This minimissd the amount
of diuticon with the bose metal ond micrstucturdl chonges in the bose metal.
Bozed on theextent of the wear the worn ssction of the scew wos rebuilt with
o buffer loyer. This |oyer wios produced using o ME-55 electrode. an oustenitic
Mi-bosed eectrode. comprdng nickel (M, chremivm Co. molybdenum Ao
cndiron (Fel. The loyer hod o hordnes of A2-A8HRC.

The sufocing loyer wos produced with ME-S7 corhide electrodss
Compisng corbon (S chromium 26 ond nicbium s with hordness of 57-
&2 HRC. These ME-Faelectiodes hod high abroson redstance os well s impoct
resistonce properies.

Photo 7 shows press screws which hod been hordfoced using the ME-55
cind ME-57 repoir and edomofion sectrs des.

Fholo 7 Hemifaced sone

With the combinotion of hardness ond obosive redstonce. industiol test
run wene comedon the hordfioced press screws asin Photo B The results show
thot the pes scew's useful working lifee bosed on Right 1. hos extended to
1000 hours. This shows thot hordfocing of the screw pess with cormect slecton
of moinfenance electrode ond wel dng parameters hos improved the woking
life by S0%.
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The cost for hordfodng o poir of press scews wos obout RM2.000. Bosed
on estimofion obove. the annudl cost of mpoiing 10178 pois would be
RM20.354000. This showed thob horcfocing con leod fo cost sodngs of
RM12.338200, when compored to mplocng with new scews.

CONCLUSION

Press scews ome subjected to severe abrosion wear duing their working life
cnd themefore need to be reploced to pevent high ol loss high nut beokoge
cnd reduction in throughput. The use of ME-55 and ME-57F repair electredes to
rebuild the wormn sschion of the screw wos found fo imprwve the hordness ond
cbrodon resistonce of the scews. The useful woking life of the scews increcsed
by 0%, lecdng fo cost sonvings of RM19.338 200 when compored to mplocing
therm with new screws. ll

REFEREMCES

[1] Williames, J.A "WWear and Wirear particles- Some Fundamentaks”, Tribology, Wol. 22, ppS53-
E70, 2005,

[E] Mustapa, A M. eprints. atm. mod 1252540 An aM giwahdustafabdf KKSAZ00SCHARP pdf, 2003,
[F] Basil, E.O, Steven, O and Aleander J A" Dsing Regression Anabezis to Model Wear in Flights
in Falm il hill Fress Soreme”, The West Indian Journal of Engine ering ol 32, pp.d3-
52,2010

[ Basil, EO."Wear i Scran presses: A major problam in oil palm mills"®, Research Journal of
Applied Sciences, Wal 2017, 4850, 2007,

B http:palmoilmill.co nzfind e php?option=com_conte nt@viens aicledid=493: pres=ing-
statio nEecatid=S1 pressingstatio ndtemid=71

[B] hitp:bepi.mpob.goe. myfind e phps tatisticsdproducti on 25- production 201 4557- annuak
farecast production- of- crude- palme oib2013-2014.html

[F1 “ijaya, 5 Ma, AN, Choo, K and Mk heriam, MN.5. "Life Cycle Inverntony of the Crude Palm

il - A Gate to Gate Case Study of 12 Falm Oil Milk", Journal of Oil Falm Besearch, ol 20.
424984, 2008,

FEATURE

June 015




	Repair of screw press using hardfacing process_Page_1
	Repair of screw press using hardfacing process_Page_2
	Repair of screw press using hardfacing process_Page_4
	Repair of screw press using hardfacing process_Page_5

