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3 types of EFG 3 with internal release functions
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Type 10

The Type 10 Scharfenberg coupler is used in many national railways around the warld,
even in high-speed applications. This coupler is characterized by its especially high-
strenagth and a large gathering ranoe |aterally and vertically, This coupler has been the
standard on high-speed trains since 2002 and has now been incorporated into the 731
Standards. The Type 10 can transmit a buff load of 1,500 kN and a draft load of 1,000
KN

Type 35

The Type 35 15 especially well-suited for vehicles without a compressed-air system.
On these fully elecinfied vehicles, the coupler can transmit a buff load of 1,300 kN and
a draft load of up to 850 kKN. The Type 35 is usad primarily in light rail and tram, metro
and regional transportation applications.

Type 330

The Type 330 is used primarily in light rail and tram applications. It is small yet strong.
Locating the electrical coupling underneath at the head is also possible, The coupier
can fransmit a buff load of 200 kN and a draft load of up to 600 kN.

Type 430

Its especially compact and fightweight construction makes the Type 430 Scharfenberg
coupler the ideal type of coupler for low-fioor trams and monaorails. As a folding
coupler, it also fits behind front covers. It can fransmit compressive and tensile forces
of up to 300 kN.
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@ A=
aFekEr)el b BEe 74 5954 (Spheroidal graphite iron)©2 GCD 500 ¥ GCD
700 AEE AFSSY A SAFEL 9% Y SAREE A, 92 TEH A5
= OEA S8 A8ES e AlRolu. Aste AEdAs ddl AE R g@AE 2l
o 33 om, Optistruct®] MATI1(sotropic linear elastic material) cardE AF&3FA T} <XE
22> nFE7] 7 BEY AR SA4S dEdd

<E 22> RENEY] 7 BE A7 54

Standard Test result
Part Mate |"“Tensile Yield | Elonga | Young's | Tensile Yield | Elongat

rial strength | strength tion modulus | strength | strength ion

(MPa) (MPa) (%) (GPa) (MPa) (MPa) (%)

Bearing bracket 521 413 13.6
GCD

Upper shell 500 5001 3201 71 169 530 419 17.9

Lower shell 523 409 17.6
GCD

Draw bar 700 7001 4201 27 180 929 569 5.4

AZxNLE 17457 Fsdeol met 2t FF 28k sk A71E AAtshd
Z] = %3} Draw bar %

AAEA ). 15457 Draw barell ZFHg3h= ell H
F Atole] i FFEOoR Qlsle] 7} FFol A&t ste Aewrdro] A4 %t} Draw bar &
= 9 QFA olF A8 WIS <29 2.9>9 Er



Normal

——is
@.ﬂ

Compression

<1¥ 2.9> EFG2 1

Bearing bracket

o
1 Upper shell

B 3 - Rubber part
.................... Draw bar

55mm

Extension

#ZF7] 2ol e ot Ad wAYUSE

°]%5 % Bearing bracket©]
AA o Stk old JtFE oF
2.10> i) A= a15$45719 gFetks
T A9t Bearing bracket, Upper &

o Rahs At g

<2 2.9>94 9t o] Draw bart &% 3o = °F 55mm
AF-H+= AAF-2 Hard contacte] A= FFR2
900~1000 kNAFo]eo] ahgo] AstAl H
WA Al Draw bari= 1500 kN7HA] =

Lower shell®] 7% 1000 kN o]4re] 3}z HAYSFS 2Ea o
1200 20
EFGS qumsatale comoression tes] (EFG quai stalic compredsion fest
| =0 s, 01 _ 1811 —0~85mm, 16.1 kJ

2
= 3
Z o 124
=, &
§ Wo0d
L g P
64
r'e
24 .
I 1| 0 s e S T S S S —
0 % 10 15 20 25 30 3 40 45 50 5 60 0 & 10 15 20 25 3 35 40 45 S0 55 &0
Stroke [mm) Siroke [(mm]
<719 2.10> EFG3 1% 9+=7] Asl= A|d4d 3
GEatE-me H4, e -a9 )
7zt §E&9 Aots A=A S fd 1] e nE st Y wAYSES g sk
slefe} o] a5 4 AAZAL At

@b Bearing bracket Bdl= 7% 34
Bearing brackete Upper & Lower shell¥} A= o] EFG2 15 4Z7]9 st Ao
el dy 9| IS st aees <Oy 2.11, 12>9F o] Bracket whe
| 2ARE RE AHEE 753893, Shell bodyet 9245 E %= Bearingh-ol a5
lstlth. &% Bearing bracket®] Htoj $+=3ls(1,000 kN)#} €17315(1,000 kN)-=
TOo8 Fatetgith

‘_.

{1

ol
—_

_I}L to fo r_>.i
ol

s
B
Ao
par
7}

o 3o

M
==
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* Compression = total 1,000kN
+ Extension = total 1,000kN

A Constraint(6 DOF fixed)
= Force(Compression)

A <= Force(Extension)

<® 2.11> Bearing bracket 3t5 % ZAAZA

X
25 A a5 gEe HE31, Upper & Lower shell I3tES} &7
Fet), <28 2.9>9F o] uRHE <¢tEo]| wel Draw bar
stzo] ZgetA HERE <Ia¥ 2.13~14>%F o]
Utk st ZHEWHol 6 Ak EF &Sk, L
) 2 Q14(1,000kN) 85 H-3tak ol th,

* Compression = total 1,500kN
= Extension = total 1,000kN

A Constraint(6 DOF fixed)
= Force(Compression)

<==Force(Extension)

<1¥ 2.13> Draw bar 35 % AAZA



<719 2.14> Draw bar 3|A =24 a5 % AAXZA(EF385)

@ Upper & Lower shell 43t% =3 4]
Upper ¥ Lower shell® Draw bar® ¢lale] ¢&w nFEREo blES A x5t o
. AEEEZIL Draw barE A= 2 AZEY. <28 2.9>9F o] = &
Draw bar®] ol's®t &2 o= 283t/ =31, Upper shell? Lower shello]
o1 RetEL 7Hzt 1/24 o] A Etta shAstd <18 2.15>9F 7ol sk 2 A4
Aeld 4 vt Upper & Lower shello] Bearing bracket® 1A% & it
T4319 3L, Upper & Lower shelle] A% = AWl symmetric 747
st AFES H=w stadd WFOZ Upper & Lower shell 242t F
°] 1/2¢1 500 kNS #5181t}

oft
ol
o
)
PN 22 oZ n@

oX ¥@ R AL e o o

o &t g 2 rlo it
]
]
I
Hv
NE
o

of

[ Upper shell ]

* Compression = total 500kN
» Extension = total 500kN

[ Lower shell ]

* Compression = total 500kN
* Extension = total 500kN

ﬁ\u Symmetric condition
A Constraint(6 DOF fixed)
=% Force(Compression)

<= Force(Extension)

<19 2.15> Upper & Lower shell 3= % ZAAZA

<719 2.16> Upper shell AR a5 2 AAZAGHF38HE)
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@b Bearing bracket A3dl%s 343}
Bearing bracket 34123} Von mises &Hoj-5=
o= AR &5S2H 413 MPa °o|at=2 <S55
o}& 9 9 AeFE S AR FE <1 2.17>9 AXH ol A

Compression(1000 kN) Extension(1000 kN)

Beanng brackal Extension(1000kN)

Bearing bracket_Caompression(DDCEN)

£ 30 ivonMizes)

Stress

Strain

Max. strain = 1.80E-3(Extension)

Max. strain = 1.46E-3({Compression)

<21¥ 2.17> Bearing bracket A3 a4 43}

©@ Draw bar Aslz 3|23
Draw bar 314123} Von mises H &=
o] FdE52el 569 MPa 01*6& aﬂ%ﬂ‘;’iﬂr
3
AN

Al 488.1 MPa, Q1784 372.2 MPal. = A
or], A 4% A

Aded TAAHELS <2 2.18>3 o]
WA aLFaESE 2§

(‘T

¥+ Draw bar -é%*ll?—((:)"ﬂ/ﬂ %‘35}9@‘:} 53] QgstEs 284 A HA JHFHy T A
HEW A7t AolsthA oE olfrv AFUFe a8& o] {8l 72 AFHY dAk

2 Zo] MAE 7] Wiolh.(< 18 2.19> L)

=



Extension(1000 kN)

Iraw_biar_Eatension1000kN)

Compression(1500 kN)

Ciraw_biar_Compression{1S00k3) ¢

Stress

Strain

Max. strain = 1.79E-3(Extension)

Max. strain = 2.35E-3(Compression)

<719 2.18> Draw bar g3sts 347}

<21¥ 2.19> Draw bar 1,22} 1% H=

& Upper & Lower shell A3sls 3423}
Upper shell 314143} Von mises HW-53HS 454 357.4 MPa, 2174] 290.6 MPal. &
Asel FEEEQ 419 MPa olstz dFHA. Huled WAXNHES <Y 2.20>7 2ol

Bearing bracket¥} A% = BE & FH(D)oA AT



Compression{500 kN)

Upper_shell_Comprassk

D & 30)tondiges)

Stress

Max. stress = 357.4 MPa(Compression)

(2D & 30)jvenhirass)

Strain

Max. strain = 1.83E-3(Compression)

anfS00KN)

Extension(500 kN}

Uppsr_shell_Etenion(SO0KN)

vanMias)

Max. stress = 290.6 MPa(Extension)

I: 1.E51EQ4
GOXED7

Max. strain = 1.49E-3(Extension)

<% 2.20> Upper shell Asl% 34427}

Lower shell 31423} Von mises Ho-&
Azel & 409 MPa o3tz o] 55 9]
A2 <1¥ 2.21>3 o] Bearing bracketd}

Compression(500 kN)

Lower_shell_CompressionB0kMN)

2o ol=A] 396.4 MPa, 91 &A] 312.3 MPao.=
ok FH o2 28X e Upper shell¥} w7}
AZAY = BE & oA AT

Extension(500 kN)

Centour Plot Lowes_shell_ExtensionfS00kN)
ent Steesses (20 &
| System

ced Avarage

3n)vonMises)

ZED]
277EED

n
g
n
Max. stress = 396.4 MPa(Compression) ) Max. stress = 312.3 MPa(Extension)
\ixn went Straing (20 & 30jvonMises L-‘%r':z::i::lims (20 & 30)ivonMises)
c
E :
& [ o
L 9 43E07
Max. strain = 2.03E-3(Compression) Max. strain = 1.60E-3(Extension)
<% 2.21> Lower shell Asl5 3423}
® MM d7 24 2 48
AFSE7] FEEFY Bt A AN BT HARSHS AR FHEH yolA HA
stlom e ARTT] AEA A AT A FE slow A58 & v 1FSE
7l Fx2% 5 HW-e9 Draw bardlA dFEQow, t5ats 84l 488.1 MPa= 357
= ooy 85% Fe(QHdE 1.16)c=2 HAEAT. Lower shell 54 H &3 396.4 MPa
o7 &G ] 97% Fwo ol BAF Jow eyt aFkErle] HdE 7]Eol
AEA FS AS kst d55Y olstm 724 wAle TASA BE AoR oAt EA
el FiEe sEaEs Alde Sdl g9 davt v



<E 2.3> 1F957] 4sts 43
Material(Test) Simulation result
. ) Compression Extension
Part Yield Tensile
Material strength strength Max. Max. Max. Max.
(MPa) (MPa) stress strain stress strain
(MPa) (MPa)
E’eaﬁ“g 413 521 284.1 | 1.46E-3 | 350.1 | 1.80E-3
racket
Upper shell GCD500 419 530 357.4 1.83E-3 290.6 1.49E-3
Lower shell 409 523 396.4 2.03E-3 312.3 1.60E-3
Draw bar GCD700 569 929 488.1 2.35E-3 372.2 1.79E-3

(2) EFG3 AA A 71&0
(7}) EFG3 A A

EFG3¢] 744 EFG2E 7|ire. 2 ste] AdAsiglon] HARES: ofdel o wojd He}
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() T 2 AfaA
@ Aats A=sA He
 BA A JdE EFG3 aLF-¢b57]o] Asts A= A 45 2 st AEA
aFAEVE FAE L JdE FLRYEFE(Bearing bracket, Draw bar, Upper shell, Lower
shelDo] ats& AAete S ZedA7E ALEJA=A] Gdst7] A8 st A2

Implicit solver?l AltairAte] Optistruct 2018 AFg-3to] =35}S]

DRAW BAR UPPER SHELL LOWER SHELL

of

2.22> EFG3 Z+

BEARING BRACKET

S v

<™ Bz 3D 2d

B Ao A JitE F57]19] 3D CAD 229 Geometry FHEE HlIE O R {3k W
age Fystgth. DRSFIE PR 2 P FaEoly] MR B 2L A
¥ YPAES 7okste] TETRA4 2405 AMESe A2 Rdysl o, @4 A7)+ 2mm
& AH83ke] FilletF¢F #2o] 54 348 HAUis 733t <3E 24> 2 <1§ 2.23~25>9]
7} REo fEak wde] gust PA Lxwde Fstar

GE 24> 7P R frEes BE A
Part name Node(ea) Element(ea) Element size
Bearing bracket 351,317 1,642,075
Draw bar 193,101 944,877
2mm
Upper shell 207,628 971,476
Lower shell 205,477 960,440
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BEARING BRACKET

ZR Hole 5 2 EHE Bracket LH5 2

<¥ 223> Bearing bracket A4 =&

DRAW BAR

L’z

N Fillet £ 2 & &

Body & Fillet &£ B 2!

<19 2.24> Draw bar A =4



UPPER SHELL LOWER SHELL

ol 21
=2 o

Bolt mounting & 2

<% 2.25> Upper & Lower shell A =22

D=7 7z} REe 34 ZAFH(Spheroidal graphite iron)eZ GCD 500 ¥ GCD
700 A=E AMESIT A SAFEE ¢ AdY SAREE A, HE FEH A5t
A Fwe AdES 2 ABolth. Holes AEsAS fd Al R gdAE 29
o™ Optistruct® MATI1(sotropic linear elastic material) cardE AF&3FA T} <&
S5>E a5k 4 BEe As 54 dEhdth

<R 25> AT 7 FE Al 54
Standard Test result
Part Mate [Tensile Yield Elonga | Young’s | Tensile Yield Elongat

rial strength | strength tion modulus | strength | strength ion

(MPa) (MPa) (%) (GPa) (MPa) (MPa) (%)

Bearing bracket 521 413 13.6
GCD

Upper shell 500 5001 3201 71 169 530 419 17.9

Lower shell 523 409 17.6
GCD

Draw bar 700 7001 4201 21 180 929 569 5.4

|22 a7 Feded met 7 Bl #8ste ek AV|E AlLlehd]
= w barell #Zg3}+= st Weko] whe} Shell ¥3%3} Draw bar
sto] 7} ¥-3Fo] gl % AdEWao]l A4} Draw bar ¢

al



. Bearing bracket

"""""""""" Upper shell
-~ Rubber part

-------------------- Draw bar

Normal 55mm

=

Compression Extension

<% 2.26> EFG3 1F¢57] Zsdd e ste dd WAY

N

<a¥ 2.26>04 9 o] Draw bart ¢ Wao = o 55mm ©|% ¥ Bearing bracketo]
FHFE= AAF-9 Hard contacte] WAstE Fx2 AAEO ok ol StFe oF
900~1000 kNAFole] &}go] WAYStA Hch(<19 2.27> i) A= uF4F7]e] &8s
WFAYA] Draw barte 1500 kN7FA] ¢h53tsS W7 S A%, Bearing bracket, Upper &
Lower shell®] 7% 1000 kN ©]/49] s}5o] Fal=A= Ze WAYUSTES 2tal o

1200 20

EFG3 quasiala¥e comprsssion fest, |EFG3 quast s1alic campression lest
— 0~ 55 mm, 16.1 k) 189 | — 0~ 55 mwm, 16.1 bJ
4 . !

Load [kN]

Absorbed Energy [kJ]
3

1 T T T S S— T
0 % 10 15 20 25 20 35 40 45 50 85 & O & 10 15 20 25 W I 40 45 S0 55 60
Stroke [mm] Siroka [mm]

SRR

<718 2.27> EFG3 1%-$=7] A

7 2ol AokE FEANS S8 nTeFT] Bl e §F A AUZES welshe]
ofelel @ol 8% 0 AAxAL AT

@b Bearing bracket Bsl= 7% 3]4]

Bearing bracket& Upper & Lower shell?} 42 % o] EFG 1134%7]9] 35S ZAo A
3= 98y d=7]9 IAE ‘;1";]‘?‘5]‘\:} JH PR <19 2.28, 29>¢ o] Bracket WE 9]
A AAFE EE AFEE 755133, Shell bodyet AAZA%E 4= Bearingi-o sls<
et} 52 Bearing bracket«] -JEH 2535 (1,000 kN)F 214813(1,000 kN)& 2}

- 45 -



* Compression = total 1,000kN
+ Extension = total 1,000kN

A Constraint(6 DOF fixed)
= Force(Compression)

A <= Force(Extension)

<a® 228> Bearing bracket 35 % ZAAZA

<% 2.29> Bearing bracket AR 315 2L AAZA(LFES)

©@ Draw bar A3}

Draw bare= 115¢=7

Hho) Weko g slFo] 2 Huw <1 23057 o] ¢
4 st g 6 AfE BE F&Heha,
TE FEFHo] BEFOZ F(1,500kN) 2 <17(1,000kN) 35S H-3}8} 31T

* Compression = total 1,500kN
* [Extension = total 1,000kN

A
A

A

A Constraint(6 DOF fixed)
= Force{Compression)

== Force{Extension)

<1¥ 2.30> Draw bar at= % AA=xA



J9gu

<Z1¥ 2.31> Draw bar S|4 2" a5 % AA=A(H=36H3)

© Upper & Lower shell A3dls =34

Upper % Lower shell Draw bar® Qlste] 5% aFFE9 whg & A A gt 4TS
Fotr, 155753 Draw barg A= JHE AT <29 2.26>3 Zo| stF A8
S Draw bar?] o]sHeky} e Wheko g 28314 T al, Upper shell¥} Lower shell©]

= 9 AFstss A7 1728 vro] AA gL 7hgetH <y 2.32>¢F o] gt E A
Z71< Ay 4+ 9} Upper & Lower shelle] Bearing brackety} 2%y RES 6%
= A1, Upper & Lower shello] 4% HE=Ho] symmetric AAZAS AA
5 ﬂTquE«l A& sty Wao = Upper & Lower shell 7247 4% 4
A8kl 1/290 500 kNS -3}kl o

[ Upper shell ]

+ Compression = total 500kN
* Extension = total 500kN

[ Lower shell ]

* Compression = total 500kN
+ Extension = total 500kN

A\ symmetric condition
A Constraint(6 DOF fixed)
= Force(Compression)
<= Force(Extension)

<Z1¥ 2.32> Upper & Lower shell 35 % AAZA

<1¥ 2.33> Upper shell A nd &% @ AAZA(LEE5)
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HE A5 FgEgE oladS AT 5 ATk 2 BE A s A= ofEet
b Bearing bracket A3l 3fA 43}
Bearing brackete EFG2 H-%3} & HES Algsilern g & d3+= EFG2 X4}
o} ). EFG3 Asls sl dye ols)E 218 & dolA thA] b olgjle} o] 7]&=3Sl )
Bearing bracket 34123} Von mises & or=A] 284.1 MPa, 214 350.1 MPa

=
o7 AFe] FgELHel 413 MPa olstE d=%¢]
o].z u] O]Z]-O].-é—-g ] ]o]-L‘ <_j_‘j/] 234>¢] AX]X

¢

A

°

of Hol&5 WX M2 Bearing F-Foll A
oA wt

Bt

Compression(1000 kN) Extension(1000 kN)

Bearing bracket_Cornpression(1 000kM) Beaiing brackal Exfenzion[1000kN]
}2.3

Stress

Strain

Masx. strain = 1.46E-3(Compression) Max. strain = 1.80E-3(Extension)

<1¥ 2.34> Bearing bracket A3t= )443}

@ Draw bar Hslz 3|24z
Draw bar |4 23} Von mises H -8 HFA] 445.0 MPa, <14 341.8 MPal & A
729 g53HQl 569 MPa ©|stZ2 oS ATt Hosd YA HLE <Y 2.35>9 o] ¢4
=]

stz AF dA7I9 AAEE HEFW FIB)lA dAsen, AFstFe] A9 A WA
FFEES 25 = Draw bar EF(C)ol A 23 E3A T}



Extension(1000 kN)

Oraw_bar_Extension(1000KN)

Compression(1500 kN)
Draw_bar_Compression(1500kN)  Contour Plot

ment Stresses 20 & I0)imnlises)
System
ed Avarage
3418201
I: 3042E01

- 2B6BSE-01
— 22BEM
1 913Em

Caontour Plot
Element Stresses (20 & 3D} (vorMises)
Bk

Stress

ax =4
Biid:

Max. stress = 341.8 MPa(Extension)

ced Average

E-03

— 1 BAGEA
l 1 465E03
1 263E-03

2143803
[ 1905603
1 BEPE-D3

Max. strain = 2.14E-3(Compression)

<Z1¥l 2.35> Draw bar gsts @427}

@ Upper & Lower shell B3dtzs 34143

Upper shell 314143} Von mises HW-53HS 454 249.7 MPa, 217A] 281.4 MPal. &

A5 F5gEQd 419 MPa olstZ dS5sHAnt Hdge TAAHELS <27 2.36>7 o]
Bearing bracket®} 2% = 98 S(D)oA] LA

Extension(500 kN)

Upger_Shell_ExtansianS0okh)

Compression(500 kN)

Upgier Shef_Campression SOk

1.865E-01
A7 E0

Stress

Max. stress = 281.4 MPa(Extension)

Strain

Max. strain = 1.44E-3(Extension)

Max. strain = 1.28E-3(Compression)

<% 2.36> Upper shell B35 a4}

Lower shell 314123} Von mises H-&&& ¢t=x] 270.7 MPa, Q& 285.6 MPal. =
A= qE-SH 409 MPa olst= o S5=H Atk Huls8 WX Upper shelldt vpzkrt

A2 <18 2.37>3 7+o] Bearing bracketd} dZAE = Q& Foa 2l )



Compression(500 kN) Extension(500 kN)

Lower_Shetl_Estensioni SO0k

Stress

Max. stress = 285.6 MPa(Extension)

Max. stress = 270.7 MPa(Compression)

Strain

Max. strain = 1.39E-3({Compression) Max. strain = 1.46E-3(Extension)

<Z1¥ 2.37> Lower shell A3}% 3423}

® N2 249 4 4=
IFSF7] FREY Qe FRAN AT B HAgeHE AR FESE Yol HA
shornz uRAFY] ZEA F2A TAVE BASA S Aoz 5T 4 At AFAF
7] %% F HYPS$HELE Draw barolA od=HQow, 445 MPa® &E7% tjv] 78% 5
Q& 1.28)2 AAHNCER aF4Z7] 25A 724 4= s 49 5 At

<E 2.6> HFI=7] A= sl 47
Material(Test) Simulation result
: . Compression Extension
Part Yield Tensile
Material | strength strength Max. Max. Max. Max.
(MPa) (MPa) stress strain stress strain
(MPa) (MPa)
Bearing 413 521 284.1 | 1.46E-3 | 350.1 | 1.80E-3
bracket
Upper shell | GCD500 419 530 249.7 1.28E-3 281.4 1.44E-3
Lower shell 409 523 270.7 1.39E-3 285.6 1.46E-3
Draw bar GCD700 569 929 445.0 2.14E-3 341.8 1.65E-3

| ZhA 2 BP9 55mm 45

R0
&sted EFG3 B9 afebsr] sliMrlEs SEsigltt. ot et

= =
SR A P BENS A FFol TP Jone AAYoRE ALY 24F o
§315 FRA R Bgs Guo] et A7 24F ol getel aawe A4
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<Z1¥ 2.38> Draw bar, upper & lower shell FE =&

of g4%S AAsH. ZstHIAd | B A mRAd
o
A

AA R st 28 A4 Asts AldHAe 2G4 2 Yol Fofslgit).
o] 9d= Arejoll A Initial penetration ©] == vjx] =
o

IHFE= gF5H 7] S8Ho] TASA #
g0 52 A/ CoverE 1AAIZL el A DrawbarE 556mm7bA] o] 5AA Adts Ald3
%,

9& wAStgh ol
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<71¥ 2.43> Draw bar 55mm ©]
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Azgt siqdret Aots Algddns vasty] fiste] of] —L#jxe} o] zpzte] At
ek stg-we 2g2s = ¥ Ogden 37 ®&& olgste] EFG3 9 ali<hs

=
Aol A ow FAE 23E YEles Jos B
ojt, ofel Ee} ol Fg oluA AF-I of 2%AFol= vy FARRE AHE Kol Ao
] of g 7iEo]l E&dety] wiel H-Ad A= "7t
7158 EN15227 7155 vpgro 2 10%o|We] a7k Wl fAe Aow dA4siqint. 7l
| AAldl &8 7hed Ao odd

Comparison between test and analysis

1000

900 "
Staric Test

800

700 = FE Analysis

600

500

Force (kN)

400
300
200
100

0 10 20 30 40 50 60
Displacement (mm)

<I9 244> 1F9F7] dte-H9 AX Hlul(test vs 31423}

<3 2.7> A vl

(@ & YA (E3), kJ (b) & oA (34), kJ (b)/(a), %

16.076 16.398 102.00

® Upper/Lower shell®] 7+= Alo]~ ~¥E ] (-1, -0.5, 0, 0.5, 1)
MekEl EFG3 3 17¢%7] 4 2d 3 Als RES o] &ste] 9okl Shell ¢ Gap size
of 3t F=XATE FAAT}t. Gap size & —-1.0mm ~ +1.0mm 74 0.5mm ©9j= W3}
a7k skl om, Gap size o FE7F ()91 A= shell He] S dehr] Sl& 29

o] =
WA, 1A 2HIA S H9-= Gap sizeZ} vl A|Shol] wle} ol ¥ o] Zol= ¢l
AATE Gap sizeell whe} ay-oll WAsH= Hoj&=e] A7k ¥Mskskqvh gap = -1.09] 45
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Curve fitting of uniaxial test data
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—a— Test data
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- A4 v e st EAS 150T / 10%
- ZRAF 71 wighs o]&ste] HXA 2 SHA WA T8 S HAY =4 A7 H 4
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<E 212> FXA] vjgel & wiFEE - 1
A B C
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FZH A 0.6 — -
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- A7 WEES EUE &5 7P e AF R0 )R AASEY, ZFEAIE 2 304
ol & E49 HluE SRlshs AlES Mg (FE+5°9 W)
(3}713% e} 2= #an)
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<GE2.22> 7FEAIRE 5% B4 WER
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<FE 2.26> 7FSAIZE 408 B4 WAEE
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S0 [ e E——— e
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No. Divide Capacity Remark
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1 Stroke : Ten 10n 1_..'1:!'1\1'11 Sheal of
Compression © 50mm rubber
e : i s Shear of
Static Compression © 4. 1k o5 _’
. Energy rubber
“ | absorption o
k - 1 ; . 01T oeg
Dynamic | Compression : 6.3k LB of
y : rubber
3 Vertical movement s i)
4 Horzontal movement 45
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Yield strength Strain Max. strain Max. stress
Part (MPa) R— at 2,000 kN (MPa)
(um/m)

1 150.3 31.5
Draw bar 420 1 2 -1722.4 -361.7
3 511.6 107.4

4 414.0 86.9

Lower shell 320 1 5 239.9 50.4
6 192.8 40.5
Bearing 7 943.7 198.2

320 1

bracket 8 1126.6 236.6
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