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Abstract

The aim of this research is to identify the root causes of damage and potential solutions for the screw
conveyor in the petrochemical industry's polymer wet cake handling process. The study employs metallurgical
and finite element methods. SUS304 (JIS)-grade stainless steel makes up the screw conveyor. The hardness
testing and chemical evaluation revealed that the material's value aligns with the prescribed standard. The

screw conveyor, which consists of a 318.5 mm diameter tube, 17.4 mm thick, and two pieces of 6000 mm
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length, sustained damage to its shaft. The screw conveyor, when coupled with a sleeve, achieves a total length
of 12000 mm. An analysis using the finite element method revealed that the connection point area experienced
the highest stress due to the material undergoing turning processes for press fitting with the sleeve. The analysis
results are consistent with the detection of cracks in the material in that area. A single screw shaft reduces the

maximum stress applied to the connection area by more than 619%.
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uwidsIngAvRwudmIvgaamnssudlnsainanuasasusenoulslnsaveuiivseneudsernouves
msveusarlalasiou leud Vesiden Fssmdauiasssumiuazasiulingdon nansasinassld (By-product) v8sns
nandlnsideulaunaisiadviomdduel lnslanisTagnediwes 1wy wadiefidu (Polyethylene, PE) 1usiu [1]
nsgUuNsWan PE LTunszuIunsnanuUURBIEes (Continuous Flow Production) finnsldangdasa (Screw
Conveyor) ilevugnenzneudenwediues (Polymer Wet Cake) winsgminanisldnuangdndeddsuanudens
Fududomgaaemsndniodontngs
angddvadugunsniiBsnadmivaudiefanlneanznsldmuiievuaetanuinamia (Bulk Materials)
Tnevhaluangandesasiitudiuusznoudae man Tuang uliudau 9adu fuaau waesa [2-5] MIvenuuLLAYass
angddesdndudesfinnsanguiwesdutszneuuasmathlUlfnudduegiulfifiensandosfagussinvla aul
%aﬂ’?aqﬂ%‘mmma%ﬁm’m 9 Qjm"wLLuﬂUizmma’lii’mummgmmm Conveyor Equipment Manufacturers

Association %138 CEMA [3]
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dmdulanddgmiveanuided liud angdndsadevudenzneudenveanediuesuin PE vosany
Uszneunsnuanudemeidusesinuinaaad eudevesnan inlvdemyaamenisuaniodentisaduszes
natuu anldanega LLasLﬁ'aﬁmé’wﬂ%ﬁwuﬁmmLﬁm}gﬁfuﬁﬁnmfnmmlﬁm AndgyniaanaInisaaiy
Uszneunsdeansruannanudemevesangandes itelfidudeyalunistesdunaznisilufiansaniile
ponkuvyaangddedliivszans ammsldnunasiiongldouiuiu §ustwaniymnimeaaeniswdalag
nseiuiuluewanld Jammdnvesnisldansadoaiovunietan leud nsiinnisdnuse (Wear) nisdnnseu
(Corrosion) wazlaglanizn1siinAuan (Fatigue) ﬁu%udamgmaﬂgﬁ’lLﬁwﬁl%'umix%w 9 [4-7) Bafubaymmandivila
angadeademeainnisldau

arudn Ao amudemefifndutuidevesiandominnasumarady (Cyclic Load) agnsdaiiles ilaiilatan
§$uniszaduetssaidounnneszyinliinlansisuinses$1 (Crack Initiation) Fsilvwiadn mindansldsuase
siarlos see¥maziinisvenesluies 9 (Crack Growth) Usingmsaldsnaiaiinainanaiuuisgageninaanasuuss
AsINETaAR (Yield Strength) uazdsnalviinnsidiuzuams (Plastic Deformation) Tuitudtaifena s Taevhluazidu
v3nadfitaruliieidesuutuay (Discontinuities Zone) Armidsmeazfstudviodiutuegfutimuaudud

LRYUUUTIRINY [8-9]
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ATefiiuniinsiessdanzanuduiieldluniseenuu waziieUszansamansldauldfingly
sufouitlludiowaiud (Finite Element Method, FEM) '3m31317iamuzmmLﬁuﬁﬁmﬁ'ﬁyuﬁu%uz«’iauﬁuaaaﬂgéwLﬁml,ﬁa
Funszanmslden [10-15] Fefeyaildannsailuiueogmslfnuresansdniedd fufuaniaymussaaiu
UENauMITLasMInunInIssunssd §i3edsiesanuimulanineuasseidsuislludieiamudunyssgnaly

auvgAnadsmelasiaenuImanskigmansaifedunssuiunisaniewmeneulenveeiiuesylia PE

2. Jaauasdsng

msidunuidoudadu 3 dw ldud 1) msnseaumnudemenesangdides 2) ahauuudiass FEM Lile
THnssimamduiiintuuuiun tatmundeuluuasveuivnnmssudamunislénuaie uas 3) sonuuugnany
ddvdlminazldnmsiiassnisiinusie FEM levnynansiianunsadaengnisldauls

angandesvesaniulsznounisianmanndiliadu insa SUS304 ausasgiu JIS damanduidnuoe
naIINYeNIAsFINILIAEURIUANENA1Y Wiy 318.5 mm fiAumvun 17.4 mm A31813 6000 mm 71U 2
T \Wendortufeain (Sleeve) tolildinuenivesnatangsan Wity 12000 mm

2.1. MINTINAOUANUTLBYRIANFA RSN

nisasaaaeuangadsnilnensnsaaaeudasansa (Visual Examination, VT) fudnumznnsusniuay
Tnenss mInsaaouvhiiufuanulszneumsitevnaaiiinaudeme Wensuuinaiiineudemeasiiile

o

Tanvegudwlusunisinanluvhnsasnaeumaivgaumeianidlaning) lnvangadeAnyuanadiagun 1

q

JUT 1 angaifeiaranuuzaudemenuiiaina

31NN1IATIVMBULUY VT Asdemeiindi dunataniddnsvauzunninnusiingadeveunal laganiu
UszneunshisndudiuianariivigideihundaemsusnannaanudenadieilUldmeadandanine fnwim
awe MawsenBunageunlaensdndudsun 2 Wedesturansenuanaruioufivzdmasialasiaiisgania lny
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FUN 2 M3nSEuTunaAaeuAIININaTEng

MiATIEIMaTNn Il INAAeUAINLTS (Hardness) Mdiuusgnauniaadl (Chemical Composition)
wazn13nsIvdaUlATIEsINganIAMENdaIgansIAUBIAnAsaULUUEBINTIA (Scanning Electron Microscope, SEM)

nsnaaauA1Ludsld Micro Vickers Hardness Tester &% STRUERS $u Duramin-5 d113Un15n 5790y
dnsznaumaaiild Optical Emission Spectroscopy (OES) §%a SPECTROLAB way SEM «Juwes JEOL nsvaaey
Hauadidunmanunasgunmaaeuvetusazsianmaaey neldanmuindouvusaaeuiigumgl 22.7 C
uazANUTLAIEYNAY 49 %RH useznsRdeURLIuNTg 3 A%y uasshnmamAadsileTenuna

2.2. uuudnaes FEM

MsAATIgh FEM ldwensuag MSC/Patran lunsadrauuudians wagld MSC/Nastran ifudadun esan
Furusivualugiuassussdudoumnyiinisiae (Mesh) wuusaluif@ enveslddnueiauud (Element) unifuly
uazthlugmasuniionun lunuisdumsaiauuuuiio (Vanual Meshes) ioufilgmizesUiuanofiumdi

wniiuly Wetieanszezialunsewin sudiiununmeduualiidnadugusis (Aspect Ratio) Mmungay

Element type: Hex. & Pen.
Element quantity: 16,756
Node quantity: 18,198

Maximum aspectratio: 4.2

Sleeve
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wuudnaedliviveiawud 2 46 vlindmasudqasde (Quadrilateral Element 4 Nodes) kazialaluudyinnss

dwdouuuagane (Hexagonal Element 8 Nodes) ludiuvasnisiudafiarudunui wazunaiaiuduAudas

(Coupling) axldiaranmdiauyiin RB2 (Rigid Body Element) duilosrndase (Degree of Freedom) lunisiadeudi 6

[
& v a

fievs Wudeneausaarnsivin wuuiaesiildieamuinsduinuiu 16756 wiwud Tilvun 18198 Tvun way
dn3dnaIuIUTINEEn 4.2 Wi SeaziBeanandluun 3 wazaudRvesian SUS304 ldannisnageunishsuandly

A15197 1

M13199 1 audAianuesaniandes

Material Property Value
Elastic Modulus (MPa) 190000
Poisson Ratio 0.3
Density (kg/m?) 8000
Yield Strength (MPa) 205
Ultimate Tensile Strength (MPa) 572
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= <

N3UN 4 duvdddndidurnugudnanssnuuen vse OD elanasinnuuluadeaiign fie wiiu 285.5 HV

dmsuiunidndidurtugudnatsanulu vie 1D WedanazliAanuulsdseigadanadewindu 214.9 HV §aen

manandinseglutiinnuudwiunnigiuvesias SUS304 [16]

M19199 2 ddszneumaaiivasnanan SUS304

519) C Si Mn p S Cr Mo Ni Al Cu Nb Ti \ B
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HaNsATIIdRUEINUsTNEUNIAATveeTan SUS304 uanwwnnsei 2 TnevalumanndlFatunsniliisinie
wan fe lasilley uazliniia lngunsgIuveIs aRauieaasmINnIgIvegisesas 18.0-20.0 wag 8.0-10.5 MUy
[16] lansivdeuiunadeunaansnAnwinuindisglasdeunazsniniianauegSosay 18.32 uag 9.23 audau

PR IegeuANULlarndlsEneumsAlinansiiutantunuldldliduRaunfusedidls

(n)

wuUINIENGUN?
uana (crack origin)
hiean IDatidmsu

Point A: Measure at
ID

() (A)
UnAFULATMNINEANIEEMEYBUNAIENIMY SEM (n) fie dunisnddlunisia (1) fie dundsieniiin

CaNt
(=
=b.
(&
2D

59851NMAIWEIE 21 W1 ke (A) A NINYEI8AILNLaNDALLATRYS1INNaIVENY 250 Wi

SUl 5 wanshundsnnsnerdidinsesinveadieTagtueu o fumis A uio 1D Tnesundsrerifinsessn
wanIRagUTl 5 (9) wagnmiidavenesosdivunn 250 i uansdaguil 5 (a) Fadudundeiifidnureiletan e
nsgvaunsndsieflivunanangifieviinisamdatuaduluntsidenste lummguimsdidetanianulssoiioss
neliinAundunszania (Stress Concentration) (8] Bnvsuinudnandsdifindudaignindeuatsadndie dedu
LﬁaLﬁafaq%’umisaé“u (Cyclic Load) %ﬁﬂlﬂ@jﬂﬁLﬁmmié’%ﬁawmﬁaé’uﬁa (Fretting Fatigue) 16t
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1124001
Max. deformation = 11.2 mm 1044001
969400
£.95+00
20400
7.46+00
671400
5.97+00
522400
4.48+00
374400
2.99+00
226400
150+00
* 7.60-001,
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