‘ FEAT JOURNAL

‘ January — June 2025; 11(1) : 30 — 45 30
27\t FEAT JOURNAL
i FEAT FARM ENGINEERING AND AUTOMATION TECHNOLOGY JOURNAL

Farm Engineerng And Automation Technology s @53 AaNSTNWITNLAzINALUIAENIAIL ANARTUNA

Research Group , Khon Kaen University

nsanaadusInseiuazmMsidastaadlusiiasasanmdulaanniunaianas
g lusiafiaus
Finite Element Simulation of Acting Forces and Deformation of Beating Blades in

Banana Pseudostem Fiber Extraction Machines

-
a o a

Faedung @asnana’, Ssewa wiann?, eRdns ynsad”, andu AuRgiash”,
ad1de @anla” afenm ATNA” waz nanesf mmas?
Theeratechin Lertrakworakulw, Weeraphon Kaewkaz), Adisak Bootwongz), Komsan Tuntichukiad”,
Tawatchai Seelaso” Aphichat Srichat” and Kaweepong Hongtongz)
U Amanaiiedna dNeeaniuL uANENSusTnensnnil 64 g msnnuds e 1ilesgassnil 2. 9nea1il 41000
? g AAansmueiedna AouzAlulaguazdAanssuAnans unanendusnaingassiil
234 1.12 A.ANNE9 .15839A7511 A.9A98111 41000
" Mechanical Engineering, Udon Thani Rajabhat University, 64 Tahan road, Makang, Muang Udonthani, UdonThani,
Thailand, 41000
2 Department of Mechanical Engineering, Faculty of Technology and Engineering, Udonthani Rajabhat University

234, Moo 12, Sam Phrao Subdistrict, Mueang Udon Thani District, Udon Thani Province, 41000, Thailand

Received: 5 May 2025
Revised: 31 May 2025
Accepted: 2 June 2025

Available online: 21 June 2025

UNANEa

12
a o AA o

5 ndi =® o o al a dl o v
NUAdEHRIngszasAiveAnnisdnaesisanssiwaznnide gUedlumirsesannidulaainniundas
Tpe19 3 I luseAwws (Finite Element Method) ivaifFauiisulufm 3 wuu lawa wuu 5 1, 13 Tu way
321U naeRAuILAIITHA LAY Von Mises, n918agt), Avnlasnsit (Fos) wazangnisldiiuain

ANLHed e luR luusazuuy nan1amasesnudn TuRuuy 5 TUHA1AMNIAWEI4AT 6.4 MPa UaTAN



‘ FEAT JOURNAL

’ January — June 2025; 11(1) : 30 — 45 31

ANLaRASIEEI4A (FOS Goodman = 12.87, FoS Soderberg = 12.42, FoS iall = 4.69) wiausaaantg)
nsldauainAuilaadngeie 2.80 x 102" sau Tuamusiluduuy 13 luuay 32 TudAAruAuganda

A 1

winszanausslamnduarinindagiilaandn atnelsfinu luansanuuuueanset ludoadetinneuang

]

v ¥
o

=2 d’j 1 o dd‘d a a o 1% o
an Han1sAnE T aatuayunfseeniuLluANHLsE AN SN nwa AL AR AfEge WIBNTSTULZIUWY
nansdiutlpginsanaiinanuuisusuazanasAuazaslue i An

o o @

AdAgy : Wlusladius wsasadaduls TuR nundde AuAY Aulaansit

Abstract

This research aims to investigate the stress and deformation behavior of banana fiber extraction
machine blades using the Finite Element Method (FEM). Three blade configurations—5-blade, 13-
blade, and 32-blade designs—were analyzed and compared in terms of Von Mises stress,
deformation, safety factors, and fatigue life. The results indicate that the 5-blade configuration
exhibited the lowest stress value of 6.4 MPa and the highest safety factors (Goodman = 12.87,
Soderberg = 12.42, and general FoS = 4.69), along with an exceptionally long fatigue life estimated at
2.80 x 102" cycles. While the 13-blade and 32-blade configurations experienced higher stress levels,
they demonstrated better load distribution and less deformation. All blade designs operated within the
elastic range of the material. The findings provide valuable insights for optimizing blade design to
enhance structural integrity, safety, and operational performance of banana fiber extraction machines.
Keywords: Finite Element Method: fiber extraction machine: beating blade: banana pseudostem:

stress: safety factor
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k,, = Size factor ('%uﬁwmm)

k. = Load factor (Inantlszinnsne)
k4= Temperature factor

k= Reliability factor

kf: Miscellaneous-effects factor

2.8. Goodman & Soderberg Criteria (A 1
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HANN5ALATIZWLNT (Mesh Analysis)
Mesh Analysis
Element Size Number of Maximum Mises
Element Stress (N/mz)
Extremely 4,763 1.06
Extra coarse 6,529 1.15
Coarser 10,037 1.35
Coarse 15,717 2.74
Normal 35,746 2.78
Fine 101,693 2.87
Finer 391,402 2.81

Maximum Mises Stress vs. Number of Elements
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5.1. AMNLAUAINNNFINRDILATAIUUUITLAR
ATNLAUGIER

nan13anaealae 1498 W luMefiuusuanaliivin
47 WRwULA 1 8 5 1R 1A AULEY Von Mises

geaah 6.4 wnztanna TnesundsniinmaNA

'
=

oA Caa o d
ugnatnysmaNsasyuINluALazviaman aadu

U UI L TANUUIAINTUUIIARANINAGA Tuatuy

1=l

waw TuAwuud 2 § 13 TR AponAugegnegi

)}

18.5 wnzi1ama Inaawniaindunlanalum

% ¥ 'ﬁl 1 Y o o td’l o

punTngset InatuLuILsansein aniliduganiu
= a A = N v

waLRaUATANgIRn warluAwuLy 3 832 TuR Tk

ANHLAUGIGAINTL 17.8 lunztaana Famum

v

ANHLALAIAATUARSTLLLLN 2 WANNIINIZANE

a9

waelaRAuaNtas 1asainanuaulufAnuInngn

o

Wl ARlUNUULEIAINGI AT ANNLAY

'
=

A3IN2033aR7 30 wnzihana uansliiiudnlum
19 3 WU &Nnsnsunsa ettt aende lusse s &y

(A13799 3)

M1519% 3

TRYAUTINTIUATANINLAUAINNITAIRD

guUnsalud | wsansevin Von Mises Yield
(N) Stress Strength
(0,,) [MPa] | (S) [MPa]
wLL 1 384 6.4 30
WU 2 384 18.5 30
wLLf 3 384 17.8 30




‘ FEAT JOURNAL

‘ January — June 2025; 11(1) : 30 - 45

52 HANISALASIEUAIINLAULTINATA
(Dynamic Stress Analysis)
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(Fatigue Safety Evaluation)
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saunyUsall uazangnsldeu (Fatigue Life)
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