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Carbody strength analysis for a LRT of rubber tire type
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ABSTRACT

The characteristic of "Korea LRT Carbody" is designed by using AED(AIl Extrusion Design) method.
This is developed in Europe and be introduced in this paper minutely.
The window type of "Korea LTR” has no supported frame, so the passengers ensure the
outside view widely. The passenger's door will designed by plug type - This is the first time
in Korea. In this report we have an object to the strength analysis for the carbody design.
For the purpose of safety and lightening, we are going to research the section of thickness
through optimization design.
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3y ZFPEE FuUdA AFE EERLEA HAUY Adrled HEHL EEAY, ¢
ANNE, HeNYIE §& VFAEE 4A%a U F2AY P& A7RA +5¢ BH
2 g@Aax 3 AED(Al Extrusion Design)e2 AAHH[1], o]ZA L FolAq wed ¥4
o2 ¢RvlE YITE& )48 ARG ¢, ¥3Y AFALY IANE FEY ¥4 & BH
g2 dto vl@3 $49 AokE WA fudden, F3a WAL Aoy FHY ¢
Z W3E JMA & Rolt. w3 AFAY F2A HAE A3 FEHALE qRez 4
3 A $F AAe] BFHE A JHUAE o] 2HY XN5E FHAE 7I¥E A
shEte 477t A& A8E Ao

2 A dA8F AL

21 ¢&8 ¢FuF AP g 2

Fz4 AP A4S E ¢%vF 29 5000422 60004€, 7000412 5] th. 50004
g9 ¥3& Al-Mg A9 #3224 Yy4gol $53R A7t Holv Adur 5o FxE) @
2 g8 gled, gF&gel FA Gt Y FEALFOLR ALFINE FAHYE.
7000419 ¥ Al-Zn-MgAY 224 ¥F7] 24 € AH oY, HEAF T FYA
AEHI QT NEARYY AZE ¢FoF I AT003S £ AP0l HuH $£3m §A
3 ex7t Ba A P54 EREY, 4L NEAo] $Ite T SAL MRAI UG,
=G 60004 FEAM A6063 §FL FRABRAN ZE7 BEE) dE B & ZE7)
2F7HE §EdE MgSi #Fo] B& A6061 & EE& A6531 §E Fol o&drh v
A6061 FEL AT 9 A& $4EAY 4F JMFAY, T2 AR Fol ymr) ofEd
g B4 2] 8 2 BT A6005A ¥l MEHAY.
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ol §Ee $4¥ GEAF AU AT AV AEAFoE A FIAGAAE BEAT
o 744 9¥Res AgHE AT
E 194% 59 DIN#AIN B8 A6K05ASI EAA2)E Jesich

E 1 ¢70)¥F A6006AY B4R
Tensls Stength(kg/a) | i e

il : i ‘I_‘h;‘gtal‘j’ elde
(1)* 2151 2291 1171 8
A6005A T6
(2)=* 2651 2191 1071 '8

* DIN1748 thickness) 6mm(solid section, open section)
++ DIN1748 6mm <thickness <10mm(solid section), 10mm <thickness(hollow section)

E 19 g EUE 4 A60GA ¥Ee E4XE K 28 Z

E 2 A6005A ¥a39 84X

SRt

ABOOSA | 265 219 | 73x10°| 033 2.857x 1071

AA ZE R FA71EN HEEI] A8 ZAOME FERE 219 kef/mis} QFFE2] 70%
¢l 186 kef/miFNA FL ¢ 186 kef/mi& 712FOE #GT, 7)o ¢AE 158 HLE
124 kef/miE B EEH o2 3t §HN HL-EHL A 70%% 87 kef/wr 2 8 ch.[1]

o] Z&& DVS 16081 <3 A} v (MIG) €459 44 L4 Ar X3 gt &
ENA=AF BEANYY LA A ol AAVIES FHIE ¥ 37 2o

R R

® 334 JAFse BR7E

Baée metal . 12.4 kgf/mm'

Strength Static load Welded joint 87 ket/mi
Maximum
Stiffiness deflection of Smaller than 1/1’900 of length
solebar between bogie center

Natural frequency of

first bending mode Greater than 10.0 Hz

22 A &

AMY AFE FAEE vIFFZ(under frame)s TF AR Fol FAHI $AES FFol
AP AQHE FEo2E Ak ZddA JF F2F LR\t Ay ¢FuF ¢EAE IA
o Ag % 2Pl 285E ARE B3sE dd FHe] Nonz st ¢ WHE A
o] v} ¥ &A= UL T AAHET A9 ArVle FY ¥ ¢&d 28FHE
Zxol £F) wat FAS FAXA Dot §000E WY AEVIE FTIHA ALY F A= &
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&A9 E& 600mm, RolE 85mm o|Et2 A o7l RFo] nfFFze AEAE AAE
Z4E ARES - AL vtFEFRY R4 v T-Slotg ¥ FasA Ha, vpiTx
8 F¥ZF <vl(sole bar)s} vIF ¢EA Alole] €Y RJEE Fof FAE FFiEE FEROY.
& FZ(side structure)= jge] £HEWY P FZ(buckling) @3o] ¥R Y=& FF U
¥ ¢4& %A (large hollow extrusion)& Al£3E FRolth, £3 o] FRE o3y 727
Hoz2 JREZNE AdHe 288 ARHeE (¥ ¢ YE F27 @ FF2E @™
Z 40mme) $F ¢EAE V1L B9 HAHNSY WY BF, E]E, VIR R W
A8 FAe A%t 71§ pos)ES F7IR AAde Fxolo
gz e ol JAFA ot FFEC) glen2 BAAS ¥l YMYY A
B 4284 % VEHY(cant rai)d} IF TZ(car line)EE AHEste 722 AASAt A
¥ F2E JEAF AEYLY Tz AFB/A(roof plate)7t &R HA e Fxolj¥ A%
FZAE ARA Arle ¥y R AR F3 F5E A8 AE 4993 A¥ #A £@HE
Rl €HZUE(slip joint)& FIL A& TR
a9 518 FEHHE AT AAGRECH o3& dEoR FdY g A B9
¢FvFY AMe FRHYYY 4842 2998 d gl 33T SAXE Fed

a9 1 ML Y 2 RAF A4 @i

23 4A4 71 A4
A HAAE AT 718 ALL E 49 #o
¥ 4F8 AY
Length of carbody 9,140mm
Length between centers of
bogies 5,300mm
Tare weight 12,000kgf
Weight of carbody 3,000kgf
Weight of bogie 2,700 X 2=5,400kgf
Weight of passengers 10,000kgf
Dynamic load factor 0.2¢g
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24 34 3y

TXHNE 37 A FRES 289 Fded EdE UER 849 FojF 97
3 AAZA = ARAZHY FHE 2HFA} @),

- 4% ¥4 AB(linear elastic material): &£ FF4d(homo geneous), 5¥4 (isotropic) &
2 7M3Ed. A5 5 $Y(stress)T WY& (strain)o] APHo2 wlHsla 85
78R @ FREL 2V B BF LY gle Aoz A dutFeg o9 e
A 23L& W 394 ZRA FHHA 2AE ¢FEo

- 22 WS (small displacement) : J% X(beam), R(plate), A(shell), L3 (solid) AZ) o §
At o] F04 et WP L AXHIT Holg 2% ojulle] PN T 74
gth, 2 W9 (arge displacement)E v]HY A& ag}

- AX3] AL 3F(slowly applied load) : AYH YA E F2EL AHY HY AHE o
0. BEA 33 e T3 AREF FUsA FEE ofF HHI JlE A= AR e

- Ay AN Z ai4E A F2EY FL 2Z4EY EIFHY ASE FHFHA AFez
SANE F Sle 84 2xgeg FAAEY FFHR EXE M5 @ YA 2B ASH
ZEE FES P8 2489 IPAZ U= Aot 187 YHME FREY HIAS
Z ol#sol 3t oo wel 849 F¥H +E JPIHA N9E 5 A D

25 5=
FFXAL RN 2AE "EABERF F=A FFAYEY, R JISE 7106 "B
A% TAL AFTNEBHY, o SAFRA, AFAYA RAe #Fo) distd FEP/E FHQL3]
1) #38F '
Ao Y93 LAY F Y& A9 FFxdeoz Jd +A{FH FATAFE 2T
Aeiols Hul&Ygto] 383 olujolojol ¥4
(BT + JdEAEF - dXEHF) x A + F{FASF) - AMHRF = (12,000 + 10,000
- 2,700 X 2) x 1.2 - 3,000 = 16,920(kgf)
(2) 39 2/IVESF #HY
AF FHAY gaiste] FIWY T HA] A8 HYL2 10Hz o) Foloof gk
(3) vEdH 33
AFe FHAF 7 Fo o gA}e #FY HFVHIY 3#F9 7| dton-mo
3o HUl g o] HELEHUdA Eojsol ¥
@ 4533
Q77 2R 08 #F & 7t3te] HREYo] HELAU A ojop T

344 249
&FuF M2 HHEDLL Element 17,71871, Node 10,715712 T3¢ Full Car 229 & &
i MSC/PATRAN9OC 2 R A& FW3n 4571 & NASTRAN 692 4%} [4]

29 2 Full car 299
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() F33F FAxA
FA5FL 19 37 go] AYxAFY FYIA FE2AE A8,

Carbody
I R

oller
V type lower plate \\Flat lower plate

a4 3 F#AFAY &2

(2) FYnFAFSFT AARA
NgaFe FEAYEe A FIEF9 ofyd RHE s ¢WH oz RiHE AA}Y
Aol AFAEE SHANE PR R PR FAZRAE AAPYL: AgHid
2 #HHgr.

m%\ﬁ, f]'%,x o Exche \ﬁm_mm
v
Test load

a9 4 FYIRAEST AY HY

(3) vEdFT A=A
HEY 352 28 559 Zol AF=xAA FYHA A% AA S AAPP L AA @
Zo g2g AL 2728 AXNARE AN S ¥ nYZYJez nAsS, A A4
o] B2 FHAAA vEIZYYE ¥ Yol T2 AXRE ARG F AAPF 2}
B}3e et A Zo] AAxHE AU

Eﬂ.ﬂEﬂh
g\ [IC=

a9 5 ¥EYSFTAY WY
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4) ¢844z ZAzxA3
B2 A7) BeAY AZRE T BoE BHAS 50ELE ¢EHE

4 5423 2 AN FEAAN

4.1 #38FHY

A3 Fd de AL ¥ 58 573 Fol AA} Ay AZF AN 2.13kel/m S
1 EYEANE L05kgl/mio] HAG o] BFE SHFY HEEY 8Tkef/mRTt vi¢ F
& golth ¥H Hu AIFL A FLFAA 2.26mmed BHAE AU

a4 56 £H3F FH2H(a) ad 57 F3HF ANZ (D)

42 FY2H JFF {YA
AFE SR HAsY dEd 2 4E o834 JF4E TIY 28HHE & T
At

2
I, = -2kt

= 3844
f= 7r2 (ETg X g%4)
2L\ o.am+E (RLy
2

(5xL3—24xL%

AN w : 1.88kg/mm
L, : dx343A¢
L, : A<D giaFA7AA A
8 1 Uderframes] HQAZF

TYRILR VER=E 29 584t Zo] 713k 10Hz o183 264HzE et 123 ¥
RS ¥ 344Hzol A gAY,

_460_



29 58 3¥ R HEY 2{/AESF ANEH

43 WEY ¥3
gy 3o 9% $HLEE 19 593 Lo Uyrhgew, ¥4 AHePe 86Tket/m o
=W §8%9 H889 87ket/m BT obaAQ o] vEhi,
SYPFRE 58 HIAS FAE AP vol FQE 2R FE TR HehaA
Yebteh,

ag 9 uEYsF #HY A
44 % F
Gz dY £ BEE 19 51098 22 ZAFE dRev, €8 ¢4 ¥ee dd =
ghAllo] BUE EARAA TV 107kgl/moZH EAR] 58428 124kgf/mBct FE
grol AT,

29 510 ¥&F3F HY A
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45 4383 2 3F

A4 e84 HY Z22YA NASTRANE °1-8-3}°4 LFAE A $HHNE TPt
a A3 AA4E B A

Zzte] Pl wE ANEFE ol E 55% %“’l RE dFzAdA 24 7iEge B
F8d. HEF Fo 4A ZIEAY JPF A de AL AFK ZHYGE LA 9L 2
Jtojn} FF TG NP YAE AN Ful Y J& Aold. FARFA g A=Y
d A7 A=Y FEol Foldn Fe2 AN 1 =Hojof ¥ FEoln.

X 55 84 F3
_condition | Trem, [ R o 2
Maximum 2.9kg{/mt - Underframe
1 Vertical load M:giﬁim 1.05kef/mif - Comer of side door
. 2.26 mm Center of underframe
deflection
natural
2 frequency of First mode 26.4Hz -
bending
Maximum 8.67kef/mr Comner of side door
. stress
3 Twist load Maximum
deflection 39.3mm ' End of cantrail
c Maximum 10.7kef/mi End of Centersill
4 ompressure su-'ess
load Maxxm}lm 7.79mm End of underframe
deflection

46 Az d@g VY 43
AAe ¢AHA AHNNESE AN & & UANew ATEFHE AT Yol FH=3A
AAS AN E aestecl ¥ 2y, AARAA & oY LAY FA, B3 F
o 24¢ 1Y W AdH =Y FATE €Y $E V) WEA FHEAS 27EH
metA, Az 8§39 ¥ol 60mmE Ful W& YUl Jovw RFA golvF
F Z2EAFH} A& Re2 Bwodq.
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