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Dynamic Compression Tests of Aluminum-alloy Structure for Railway Vehicles Considering Buckling and
Shear Fracture

Keisuke NAGATA Tomohiro OKINO Jun-ichi TAKANO

Two types of impact compression tests were conducted to investigate the crushing characteristics of a
double-skinned aluminum-alloy carbody structure used in a conventional railway vehicle. One of the two
tests is an overall compression test in which the overall specimen’s end face is compressed. Another one is
a local compression test in which part of its end face is compressed. As a result of the tests, buckling was
the main cause of failure in the overall compression test, whereas shear crushing was the main cause of
failure in the local compression test. Finite element analyses were conducted in which several material
rupture laws were used to compare with the test results. According to the comparison of the analyses and
the tests, the results of the analyses applying the ESI-Wilkins-Kamoulakos model agree with those of the
tests.
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0.162 >100 248 (-9.8%) 2.34 (-68.2%) (B4 52mm BRI . .
B— EENRWHIE XN LIk ) EEIERI N
05 | 67.2(+34.1%) | 248(-9.8%) 5.22 (-29.2%) HEER L —
0.6 | 61.6(+23.0%) | 249 (-9.5%) 5.49 (-25.5%) HERER L —H
(b) BFFERESRM
BAZENL BARE 60.7mm B COEH T3 ILF— FAR
[mm] [kN] [kJ]
HERER &3 70.0 158 5.21 -
EWK ¥HIE 76.6 (+9.4%) 146 (-7.6%) 5.26 (+1%) HBRRER L —3
TRERINT
R RYE 60.7 (-13%) 146 (-7.6%) 6.30 (+20.9%) Z;%Zii Fﬁgz s UZZL I CRER X e
(Ziz 82mm FHTDIRIL)
0.162 >100 110 (-30%) 1.47 (-71.8%) TAMIE : MR I /-
R BRI
O3 HHE TAMTIRE BRI N
0.5 | 98.8(+41.1%) | 145 (-8.2%) 3.98 (-23.6%) T —
0.6 | 84.8(+21.1%) | 146 (-7.6%) 4.58 (-12%) MR Eﬁygif hr
BB © EAHNCHERR I Nz

3.3 BIEME— R CERAIANSHEIRRIOEE

3.2 HiTld, &FEMESMES & OB EMESEO BTN CHEA T 2 BRI & 2 EOZEEDZ 1l % TR
U7, TNEDFERMNS, TV = A& OEEEH & FUEMRT TELE T 5 L THEA TS A
IZDOWTCEHE T 5,

OFAHEIZL BT OVT, KRR SRIEZFATHENIIRE LZBE, Ay Yat A AN
10mm Tld, ZFOMEIXEBRDOHELHEMIO AD 3 ELULEOBMEL &Y, FE-ZEAHIRICE T SREITR
BRI L TNI Ko 72, REBDRYEIZ L BB TIE, 2FEMRIED LD ICEICHITERE—R
MWEU BBE LB ZEMEON/—FHT, TAWBIEEZRD ZeNTEI RV EVHERINA. EWK
HIBIZ K BETTIE, BANBLIUHISICLDBEEZER TS I LAHRAIN, BICBEAERESGD &
T, BMEOBEMNEL D &5 REEEHDERTEN L EZOND.

LEZERE 2, BMEBCOBMMENEL S Z EMVEE I NI BAIIMRERDRHEIZLBBEHFRET IV

BB R & Vol.39, No.10, 2025 10



SREHRIERES RTRI REPORT

X /| ERESIUEAMKRIEEZRUZEHEERAY VI =0 AGEEM OB RERRRER

BIREYI TR, BB T2FMRET VPR ETH S, ETMEFRE LT, FlRET LD
HCIRHIRIA 57 EWK model T, #MEHEN 2 &0 /-EEEHHEHRTEIHILeRLEZ —F, 2KFE
MESRMED & 5 IR DIRBI N ERE L2 5 RWGETIE, IRERDRHEIZL BTN ENTHELEZS
N5, OFTHHEEIZEBEITIE, WITNORETEZYLHERMESNWRER L Lo 72,

4, F&H

TV = AEEHERES ICHVO NS X TINAT VEMOBREMEEH 2 IEET S Z L 2 BT,
BEBOEMREREDE & CHEEEMRREERL, BEEREHDOALST, TAWMBESEHIZOWTHH
SMIT U7z, 61T, EEAROBIMEN 2 EM L /2. BIEN T, EHROMERIZERAL, ThThod
RBREHETOILICLY, CTANBREEHEEZR TS HBMAIZRL .

EREMERBRTIE, MR EEREL 250, B LUHMEEO—% BRI EMRE L 72&E0 2 &4
REML . 2REMREGTIE, BITEEEENETHY, FELERULERS LTV 7ORITREBS
D—ERCTEM DR U 7=, —F, BFTEMSRE T, GEARE LEML ZEFmLEOERS L0 70
RS ICEEE U, EEABEOMIE &2 L 7~ Ef Tk, EEABEDHERIIE-T, TAKBEL-. &
FVEERGE DY OEFELUMIEH L Bh - TR E UT, T3 = AGESMEIOET O3 AHVN
IV LILLHENEZ OND., BEEMEABROBIMETORER, 2REMRRG T, 2FNICEEE
FMMEREL 72728, BEMTRINRIZTHEIINIWEE 2 Sh, IWERDREES L U EWK HIE I & D@t
THELZEMME O N, TREANC O AHE BT 25813, Bl RABRER» SFE U 7 EWrHE
O3 ATIRHETRZENMEONT, ¥ 3 BULOEZRETOIMENHS L emLi. —7F, BEMES
HD XS ITEAWIHEE — ROEUBHEIE, 07 AHES L UIREEDRHUEIC & 85 Tldt AR
BEEBRTET, EWK HEIZL D7 T, TAMMES JOREEH & EBYICHERTES I L 2N
U7z,

518, 7V = ©AEESBEMMEE DT T VIZE VT EWKmodel B8R L, 7V U AEE&RIE
RS DEEZEE ZHSNIL T A#HTH 5.
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