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Topology Optimization of a Cross Section of a Vehicle Side Sill
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In this paper topology optimization of a side sill, which is a longitudinally extending in a lower portion of

a vehicle was conducted for crashworthiness. The side sill was assumed to have a uniform cross section

and two dimensional optimization based on the SIMP method considering elasto-plastic deformations

was employed. A multi-stage approach to reduce the material was used to obtain a thin-walled structure.

It was shown that multi-loading conditions are important to obtain a good design

contacts between the walls in a cross section
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BRAEEHLELTETLD EETLADN D285 —
VERT. FTETILDIE BELLTRELRERLT
BFEFTENSIERDERZTEMNE LT, BIAKREEROE
EEEMN &, YA FVLETILERABROEMEICTR
F(ZAR) IZIINmm]D— kA HRmEEMAF-HEEHG
Q) D2ONFEEHFHRE L. CO2O0DERTEEY

- F-08-01 -



F-08-01

#X-61=R9

(1) )

®-6 FEFMEEG(ETILD)

BHEICLEDYA FVILETILADEEN, RIKEE
TJLUHBEL TNV, FEEFHOEHE LT, wi=1.0,
w=5.0LEE LTz

F=, EFALADIE, EFLA) OFBBEFRELEICNZ,
YA FYILETILLEBOEMRKIC-YARIZINIMR fzfRE
EHQ), Y4 FVIILETFLLEHEOARHIZ+HYARIZTIN]
MAT-FREFEYE D DAODDREFHERELZ. ZD4D

DERFEFHZER-TITRY.
’ 7777777 JJ

1)

Il////l ; I Illl

-7 BREEEE (ETLAD)

Tz, HEFHOEHE LT, wi=1.0, w=5.0, ws=5.0,
wa=5.0&%E L1,

() RBEILHER

a) ETILD

X-8, E-9IC, Boni-REMKLEEEN, FEEM
R ZETRY.

FBBEE BT HHER

—

-9 FEEMER(ETILO)

b) EF/LUD
X-10, R-1112, Bohf-REMREFZEL T, TE
EHIBMIRETRY.

M-10 &EMRKEBEES T

; /’f\/\ Ve

B-11 FEEMER(ETILAD)

4) &=

ETIMICEALT, B85, KLWZAKDIFE EERIC
BRENEF S ERICZEITRVANEC I LT, EFHHI
BICRLIzCENA NS, £z, LEOERFEZEIC
SHELBENMEVNC ENS Mot B-9TIE, BAHEL K
Sfzf-h, BREUHMICRARKELGY ZTORES
Imm]BBETCRBIIFLTEHENS LR NI
LA LEERBOEMISmmM D RAV/ETFERLTY
5. TNEFRELEVERINENSZ LT, ZERELTOE
ASIERI SN, RENMEBCSIZLETRANLERLE:
fzHLEZONS.
EFILADIZELT, R-1005, 4 KVIILETILE
KICVORTEIRLETDRERZADINIERNEHKE
L2 & nhd. F-LEEEEEICAHGLE. ETI
ERICIEMIcHBENR N R-11&Y, ERMAAIC
RARKERGY ZOHEMAmm]ETRHITHELLZD
BITBODITHEDLIE=ZEADNS. LA LEEDED
FHE20mmN S RANEBHICERE LTS, ChIZES
DHBELLEDOV ARBESNFLICAN>TEN, &
RRTOEMNBISEZSIh, RAVLERLI2HEE
Abhb.
LUED&SICHENALSDHFEEESA S L THERIRT
FILF—DLERTEIMIKROERITHTI L=

© —MHEIENBARGFEIZS - F-08-01 -



© —MHEEABAHETES

F-08-01

5. FFEMEEERTERNEERE
(1) FERRFFaEIk

FERRFH IR &1L, R RISV TR L7 R0
EERV ST FOEMEOEEICLTHELILET, &
‘Fﬁft%ﬁoT%%%’Eﬁﬂﬁéﬂm\ﬁai&f%é Ny N =N
BEWERFHC B W T, R Lol & oEe s 72 L
i L Lﬁféf; FHUT W T 2R W R Z BE D BRI
BHHTHD.

ABETIE, R A R0 O E EICHE3[mm]
DOFWEIERRFHEIR & L CakiT 72, Ledd > T kot
FA RUVETNAOEEBREIE, R-HIRT LD
WZY M & Z 5% 106[mm], 106535 & L7z,

B

FT-4 WKL A RV ERET L OHE L BEHREK

Length[mm] Number of elements
X 10 1
y 106 106
106 106

(2) Fidfbgefr
FEREMEKE LT %ke A RULETFADEHEIC
IE3[mm]DPFHNEFRE L, YHROROEREZIH > T, [l
IRBERT S DMETZEERME(), YA R VET IV BRI —ERSy
T & N Z - BAEQ), YA Ry AT EEROA
SRIC-Y AN INIII X 7o i S (3), ¥ A Ry vET v
LEOFEM Y IFENS NI Z P2 B LR 4), 1 R
IV T VIO SIS -Y 5 AN IINIIN 2 724 B S (5),
P A RIIVET IR ERO A +Y 5 B NI R 72 1o
BEEFO)D6HS>DOWMESFMEZREL, RILF UhilE{bs

T FIRF AL L7z

F7o, BTEICE DY A RO LT IA~DRENR, HIfE
BEMfZE L i L O/ & W, MERFOEAE LT,
wi=1.0, w2=5.0, wi=5.0, ws=5.0, ws=5.0, we=5.0&5%/E L
7.
I E 50% C i b [m] 552001[0] 0O 2 BERE iR AL % 3 AT
Z D6 DD E G A K-1212 7577

L 2

@)

STz,

LLULLLLLLLLLL

®3)

)
4)

(5)

X-12 BmREEEY

FBBEE BT HHER

Q) IxiELRE R
X-13, E-14i2,
VAEiE e

oI REIAR &8RN,

M-13 &BEMKEEENT

M-14 FEELIRR

(4) &%

H-1306, ZAREENL Ao bR E o7,
F7o, P EE 52722 LD, FE» S TS
TORBENWEMLT=Z 08005, B-1450, 254
W iR & 720 2 OB 10[mm] F TR NI
L, EO®%IT—EILRY, HEEEEOEN2T[mm]D b K
NNEFLTHWDZ NN, i, floicst Lz
SARENEN, BB LIRS ETAEAICEM L
T2 DZIF PN MEE IR o To b B 2 5. FERRFHEK
kT, BHOWEENZ D Z & T, FRHERN SR E
FEEVHTZ LRI L. ULV, KIOREAEE
mOleEE, I NE LR I A MEEICERF T2,

6. HEE

AR TIE, YA FOVWiE O ZRTEET /MK LT
[ E=E VIS o N [ R S N el N N = R - 3T
%47 5 FHEZOWTRET L, ZOZYEIZ OV THREE
L.

FA R AZRIEBE DB 2E9 5 BR D = 3 /L% — IR I &
DEKAET D &5 bR e o— bz R, W
EICKRT 5 b & B2 (b o4 B fIREIC x5
k& EiT 5 & & big, ﬁ%ﬁﬂ%waoﬁ%b
T ZEBRE(L AT 2 &Ik, HRoVA v
W%mﬁf%tﬂit:ﬁﬁm_ﬁ%?é#%ﬁi®ﬁ&
HREBERLTZ LITL Y, Yo R LN ERORER Bl
ERESEZ I —RINEES B Z LI L.

& Xk
(1] “BHREEOAEFEROREFREREOHRFICO
WT” . EEREEA— L= 20156.15.
https://www.mlit.go.jp/report/press/jidosha07 _hh 000177
.html

- F-08-01 -



