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Abstract

In the agro-industrial sector, production transportation is essential in today's trade
economy for developing countries like Thailand. The use of trucks in the agricultural region
has increased significantly. In the assembly of truck chassis and utility vehicles, many
features exist, including the choice of building material and strength-to-weight ratio. This
article uses finite element method analysis to study the stress, strain, and deflection and
determine the safety factor of the multipurpose agricultural vehicle chassis. The results
showed that when expending AISI 1035 steel, the highest Von Mises stress occurring at the
center of the chassis was 170.7 MPa, the maximum strain was 5.3X10™, the maximum
displacement was 2.819 mm, and the minimum safety factor was 1.2. When selecting SUS
400, the highest Von Mises stress arising at the center of the chassis was 169.6 MPa, the
maximum strain was 5.058X10, the maximum displacement was 2.681 mm, and the
minimum safety factor was 1.42. For multipurpose agriculture vehicles designed by verifying
two types of these materials, it was found that the chassis was strong enough to be used in

normal conditions.

Keywords : Finite Element Method, Multipurpose Agricultural Vehicle, Von mises stress
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Mesh Details =X
Study name Static 4 (-Default)
Mesh type Solid Mesh
Mesher Used Standard mesh
Automatic Transition Off
Include Mesh Auto Loops Off
Jacohian points 4 points
Element size 6 mm
Tolerance 0.3 mm
Mesh quality High
Total nodes 1084014
Total elements 554681
Maximum Aspect Ratio 98.734
Pgrcemage of e;lemems 246
with Aspect Ratio < 3 5
Percentage of elements
with Aspegct Ratio > 10 0803
% of distorted elements 0
(Jacohian)

Remesh failed parts with incompatible mesh | Off
Time to complete mesh(hh:mm:ss) 00:02:03
Computer name

JUN 5 m1919uanITeazidenvediTLaieAus
#in1 : TWWswnsu Solidworks ver. (2021)

31]17'; 6 WAWUAYTN tetrahedron
#ixn : Wsunsu Solidworks ver. (2021)

Yanviad 1 Midenuieenuuuuradvossn
alunUszasdiiionainunsléviinisdonidenld
wan AISI 1035 FaslAeuAuATIN 28.26 MPa
WAYAIULAULTIAIEIEA 585 MPa Alugda
ANUEANEU 204,999.99 MPa AuaNUAva33an)
namagaguii 5

Material

v [i5) SOLDWORKS Materials

v (i steel
= 1023 Carbon Steel Sheet (55)
$Z 201 Annealed Stailess Steel (55)
3= 4286 Iron Base Superalloy
= AlS1 1010 Steel, hot rolled bar
£ ais1 1015 Steel, Cold Drawn (55) L
1= aist 1020
§= Aisi 1020 Steel, Cold Rolled
8= AISI 1035 Steel (55)
$= isI 1045 Steel, cold deawn
3= aisi 304
£ AIS1316 Annealed Stanless Steel Bar (5
$ AIsi 316 Stainless Steel Sheet (55)
£ 51321 Annealed Stainless Steel (55)
$= AISI 347 Annealed Stainless Steel (55) Sustainabilty:  Defined
§Z AIs1 4130 Steel, annealed ot 855C

Material properties
a custom library to edit it

Vodel Type: Linear Elasic sotropic
S1-Nm"2 Pa) ¥
Steel

AIS! 1035 Steel (S5)

Max von Mises Stress.

X

Propertes Tables & Curves Appearance CrossHatch Custom Application Data ¢ [
Material in the defaut rary can not be eded. You must fist copy the materil to

Save modal type in library

£ AIsi 4130 Steel, normalized at 870C property Ivalue units
§5 A1 4340 Steel annealed Ehastic Modulus 203399398311 | N/m*2
9= AIsI 4340 Steel, nomalized Poissons Ratio PE INA
3= AISI Type 3161 stainless steel Shear Modulus ]1.999999901uw IN/mA2
§Z AIsi Type A2 Tool Steel Mass Densiy Te49995987 ki3
3= Alloy Steel [Tensile Strength 5850000029 [N/m*2
£ Aloy teel s5) (Compressie Strength N2
EE ASTM A36 Steel el Sirength oes0s(Nme2
SRR Thermal Bpansion Cosficient 1605 I3

£ cast carbon steel = e =

Open, Apply Close save Conlig. Help

JUN 7 msuanasgazidenvasian AlSl 1035
Adenlyluniseanuwuu
11 : WsWnsu Solidworks ver. (2021)

Fanviladl 2 MdenuieenuuuLyadvessn
alunUszasdiiienainunslsvhnindendonld
widn 1¥adly SUS 304 FafiAmnaniuasin
24.00 MPa kagAIuLALLTIAIEIgn 520 MPa
Alugdanuiangy 200,000 MPa AnauUH
vosTanuansfaguil 6

Property of SUS 304

Property Value Units
Elastic Modulus 2.00E+11 N/m~2
Poisson's Ratio 0.3 N/A
Shear Modulus 7.70E+10 N/m#2
Mass Density 8000.000133 kg/m”3
Tensile Strength 520000000 N/m#2
Compressive Strength - N/m*2
Yield Strength 240000000 N/m*2
Thermal Expansion Coefficient |1.70E-05 /K
Thermal Conductivity 16.3 W/(m-K)
Specific Heat 500 1/(kg-K)
Material Damping Ratio - N/A

JUN 8 M3 suansTIgazidenvedian SUS 400
Adenlyluniseanwuu
911 : WWswnsu Solidworks ver. (2021)
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WNan1539e

JUN 12 A1AuUaBAiEveILYaTITn
aLunUsEaInLian1SnNERS AISI 1035

SUN 9 ANULAL Von Mises ULWIaTueese

Y
BluUNUITANALNENIIINYAT AISI 1035 msAuAAuUaenfedmTudan AlS
1035

Yield Strengh

Stress
Yield Strengh

Min. Stress

_205x10° 5 % 10°
T1.024

Yield Strengh

MAx.Stress
. 2.05 x 108

= a a 13 TN e——
E‘U‘VI 10 ANULASYAVULYETVDITOBLUNUTLEIR 1.707 x 108

Wionsinwas AISI 1035

Factor of Safety =

Max.Factor of Safety =

Min. Factor of Safety =

=12

Namsﬁwmmsﬁa;ﬁaLﬁamﬁmaumrﬁﬁlw
lutediuunnigApuRmosULUUNSINT N
(Graphical output) d1w5uTanuan ASI 1035
wansradunaud (Color-coded map) Uuy
A1553LAULAY AUIASEANTONSIAF DY
yfudlofiusannszyi ionsuansuadediias

(Numeric output) wan U3 TanLin e
AULALEER (Stress contour) LLaméﬁ’quﬁ 9
a5U1BLUILINIULUUNIINTEIAIULAURY
wovud Taaneudutiosfigagainuoud fu
Juidudianuiduleuiiadiigaussuin
1.024x10° winzlanna lasgavdluaufiauaud
wad uAauAueuliggegaUsyann 170.7
wnzdrania g‘dﬁ 10 LEAIAIAULATEAZIEN

JUN 11 svezrdnuunvadvassaoiunysasa
\ansinuns AlSI 1035

UuKYad 5.30x10° UM 11 seozvdauuuyad
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2.819 mm U7 12 uansA1Aulaenfeues
wyageanilen 1.2

U7 13 anuiAu Von Mises ULUYHT
Ja95natunUsTaIRiianIsinYAS SUS 400

UM 14 anuiasgauuLsaguassalunlsyan
Wan1sinwas SUS 400

JUN 15 sverdnuunvatvadsnaiunysas
\ansinwms SUS 400

JUN 16 A1ANUUABASEURILYATYDITA
alunUsEaIALaNs,NYAT SUS 400

msAnnuAP IR td I UTER SUS304

Yield Strengh
Factor of Safety ~ =—c———

Yield Strengh

Min. Stress

24X 108

"~ 9.873x 1071

=2.431x 108

Yield Strengh
MAx.Stress
2.4 x 108

~ 1,696 x 108
= 1.42

Max.Factor of Safety =

Min. Factor of Safety =

wan1sFuteyaiiondmeuanisiv
luedwudalrspoufimosuuunsInin
(Graphical output) dwsuTanuanndnlsaiu
SUS 304 nan1sduideyatitondmauann
Winluedwudmeasuiawmesuuunsnin
(Graphical output) meé’qgﬂﬁ 13 B uewwWIlL
JULUUNITNTEALAAUAINLAUE TneaT
Anudutiesfiangainuoud ddaEudud,
msduouliasaaUsznal 0.987 x10° wing
Unana lasgavdluaubwavduns 1uan
AMLAUIDUTTEIAAUTENIM 169.6 LNy
Ynamna gﬂﬁ 14 KARIAIAIULATYAGIAAUY
wvad 5.058X10° U 15 svezvdavunvad
2,681 mm Ul 16 wanaA1ALUaBnBes
wwadsinaniian 1.42
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dewssuiiisunanisiiaseilagldian
Anafufe Wannan AlSI 1035 wavwdnnants
afly SUS 304 wuin wiannanl¥atiy SUs 304
fanuudausandnmdnnadn AlSI 1035 1&ntee
FUNRAINAIAIUAUATIN LALAIAIIHULAULTS
Aegega lunasiansudiluldauaseens
#1suteanznsldau Wumneglnangia
videdudatutmeianisidenldimdnnaldads
SUS 304 9gviluiiaanununiu o1gn1sidau
g1uundt wimnldeuluiuisuundugenas
Gdenléindnndn AISI 1035 Lilesa1nisragn
Awnannailiady sUs 304 Usegunal 5 -10
wih FumulumstusUusadlusmideivszan
10,000 U dieldwmanndn AlSI 1035

dsduazanusena

seifouisinludiedmudiduisald
nsradeUNginsuvesTaniitouldludunounis
PONLUUKEASUINNITIAINTTY Tnganusndie
andunuiarnadefisudunisadistunuais
Juifietlunadevassluiosjofnng el
AnnsiwunTan wagldnuliegaivssdnsua
nsasisnuudtasdliisusne dnvue uae
anaudAfdeuntelndifesiuannizaudu
W3wesian lassadaiidosnisfne Fnvgan
T reEaiisuuiees Useaniamues
wmaluladiigadradenldeonuuuuazaing
wuudnaesgandiadnsdensAne §IiTuaas
thuaildanmsiesgimesadeuisinludie
dwudlunsiaaou (Validation) Ausaiiléain
NMIMAABIITINIasUR RS ieBudunadn
pdamitls

NN1INT0TIIFOUAILTT Il udieduud
Tun1seanuuuLsaTd MU UNIMIUENITINYAS
TagidonldTagmanndn AISI 1035 fnmiAud
AT 205 MPa Anudupuliawaidasd]
M 170.7 MPa 2slsliAudnanduiignasn 3a
Twlsodraasads fidnudasniosiian
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1.2 uazgega 2x10° dmsudan SUS 304 e

mNLEuignAsIN 240 MPa Aaduvlauiia
waiidnaedilan 169.6 MPa slaiiAuianuidu
fignasn fd1Audasadediign 1.42 uaz
g9gn 2.431x10° F9ldauldedravannde
WuLAEIT
NIAIATNIAINTIUNATANBIAUTENEY
lassasedanuuuanuis wuan1siases
ponfuaiuuuInn LAkA wAW x N y Las
wnu z HaanskansluguANUAUMAN (Principle
stress) AALALTLAAIINULIIF (Tensile stress)
L598A (Compressive stress) 39U IILAD Y
(Shear stress) N1FHAAIAIAIULAUIDUN AT
(Von Mises stress) Lﬂummwmﬁumm%m‘ﬁﬂ
ANULWILNAY MINANIRUNAYAFINIIAINAUIA
A31N (Yield strength) Yasiaquanainusuu
ussTnnszyiiALTadiAavesm N0 Tiian
szdunuly viefnanuAuayaulutandu
a1 WianinA1uan (Fatigue) Urlgainy
AAluiign edralsAnunanisifediai
donAdosTuNaMUYes FM. D. Vijayakumar 14
TUsunsu ANSYS 3iaseyt naenaulaseainves
wradlzuuuuidusuudulandeiu

JaiausLuL

9198l s uITeRelnn1sY UL
Feutuluimseilagldlusunsadasieilnlug
Laal,mus?sijzuqmiu ANSYS Fiansnsannaiaasle
auun wiuddstussly Wesan solidworks
Juluswnsy CAD Wlufifianuanunsasifalu
ANTIATIEI FEA way CFD 15881985198 11U8Us
alunUszasrtuassudalunnaeuluannnznsld
auasdluaniazeng q wu Sudmdnussyn m
w@issanwessaiolSsudisuiunanisAun
pelusunsuy
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