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Analysis And Development of Automotive Part Forming by Finite Element Method
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Abstract

The research is aimed to analysis and development of automotive part forming by finite element
method with experiments. The selected automobile part is the plate hoodledge reinf rh which is made
from SPCC steel material JIS G3141 with the thickness of 2.0 mm The minimum thickness of the
automotive part has to be 1.6 mm The surface and trim line within the standard of 3.0 + 0.5 mm and
0.0 £ 0.5 mm The research is carried out with the design of Process Die Layout which simulates the
processing by Finite Element Method both of the Implicit and Explicit Solver technique for further
comparison to the actual experiments.

As a result, the the processing of Finite Element Method both Implicit and Explicit Solver certainly
relate to the actual experiment in size and quality according to the specify requirements. This also reduce
the sequence of process in which the production process is reduced from 4 to 3, the size and weight of
blank part is reduced by 52.59% allowing the time to be minimized and reduce the overall cost
corresponded to make more profit.

Keywords: Analysis and Development Part Forming, Finite Element Method, Implicit and Explicit Solver,

Metal Forming, Automotive Parts
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4.2.1 AWARABULIAIN

4I_— Implicit Solver

Explicit Solver

gﬂﬁ 14 AWV ALELLIAIT
~ , o & A o L%
mngﬂ‘n 14 YUNALHWBLUAINFIL TN RUN
517 N LLa:ﬁmmmwaaLﬁmaugﬂ 931.06 mm

P = a g )
AN 4 MaUIsuneUiIRkn

tyzinn hwein Wisufisuanauanassuimin
(N) VUAUHBULAINETD (%)
Implicit Solver 5.20 +0.58 %
Explicit Solver 5.18 +0.19 %

A = a @
ANINN 5 ﬂ']iLl]'iUUL‘ﬂ HUANINY UqgmadLﬁuia‘UEﬂ

szinn ANVLNEY Wiauifauanuuanansnuam
saugl gvaIdusauUENTY (%)
(mm)
Implicit Solver 933.27 +0.23 %
Explicit Solver 932.45 +0.14 %

ANANINN 4 wazeI9N 5 saiovd s inlud
LRLNWALLL Explicit Solver #1hninuazaue?
°na<1Lfimaugﬂnﬁlﬁmﬁ’u%umuﬁﬁﬁamnﬂiﬁ

sufovAInludlofuuduuy Implicit Solver
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(n) Implicit Solver () Explicit Solver
4. a 6
31N 15 MWRaMILaNERANURW
n:l' a 6 nﬁ
N3UN 15 UFAINANITIATNZAANUAWT T
AMURNTHEIBEUTIADININNTT 1.6 mm WaMT
JianzilassadoviTinludleRuuauuy Implicit

waz Explicit Solver @1 Max LYInAU 2.20 mm L&z
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P = a
f131471 6 ﬂqiLﬂjﬂUL‘ﬂ HUAIMUAW

Uszian Max Min
(mm ) (mm )

Implicit Solver 2.20 1.60

Explicit Solver 212 1.64

4.2.3 ANMNLAKANMNLATEA

%

ANLA ANULAILA

(n) Implicit Solver

ANNLATLA

ANNLA

() Explicit Solver

gﬂﬁ 16 MWHANTILATIZRANULARANNLATEA

mngﬂﬁ 16 §IBIWYNIINIZILANNLA
ANULASUATLNTZANLTIRILS I VI TUEI N 1N
Asovinmiaduazsiuldsvasiuginazd
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InInszaneaizesnnueIualuiandeInu
snwazanuStaf et wdunaanusisalued
WALV uTasaiiuazaiulasiian

mmm‘%mgmauﬁﬂmsm:mﬂaaniau |

P a a % a
AN 7 ﬂqiLﬂjﬂUL‘ﬂ HUAIULAUAINULATYA

Uszian ANLA AMULATLA
Max Min Max Min
Implicit Solver 1.06E1 8.67E0 8.12E1 3.58E-5
Explicit Solver 4.70E-1 -3.30E-1 3.80E-1 -1.00E-2
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gﬂﬁ 20 NIINNAINITHTIVRAUAINWUN
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(2
'
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Ad1ga 1.80 mm agjludnanaIgiuiimnua
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Twdtafmwanuy Implicit wag Explicit Solver
NUNANIINAFDY

4.4.1 @NARW

M g @ L,
W

, (f) ()
311 21 MwnaTsuAguANNR

ﬁnﬂgﬂﬁ' 21 lasmslaszioudsinludied
LAY Implicit Solver ﬁdgﬂﬁ 21 (n) aribid
e fpudTIW I udiefiuuduuy Explicit Solver 914
Eﬂﬁ 21 () %udmlﬁué‘agﬂﬁ 21 (A) Fusulma
é’agﬂﬁ 21 () leidudmidunazsusiulng
0tn9az 1 Buwnaunw 3D WielSuuiiiauana

AUNVDANVAMTUFIBEILSIADININAT 1.6 mm
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2

195 ——Fusudy

19 x .
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185

ATVAMUA (mm)

Implicit Soiver

18
Expiicit Sotvar
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17
165 YRRTEROU
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31]"7; 22 MWNIINHANIATITRELAINAWN

mngﬂ‘ﬁ' 22 WANIATIIRALATINRUING 14
q@maaﬁ”’a 4 LLUUﬂ’J’]&I%%’]a%ﬂuﬁﬁ&l’]@ﬁg’]%ﬁ’nagﬂ
Anfiléda 1.93 mm Gaan3197 8

AN 8 ANLARLAIMURAW)

sLANU8IA NN fiady WisuAsuANULANEGN
(mm) AUAUAWITTE 2 mm (%)

Fudwdy 1.93 96.5 %

Fudrulnal 1.93 96.5 %

LUy Implicit Solver 1.93 96.5 %

LUy Explicit Solver 1.93 96.5 %
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12345678 9101112131415161718192021222324
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