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1 ZAHAEEHERER

5 MR ER M (www.tongsuan.cn) TERF R # UL N #EARFIRIE 24 (= K4
AT E e B R M zip), REMRIES.
1217 UM Input 27, Hrd—MER, {RIEN bogie.

1.1 Hheiest-F 24

X 1: JofE A MR 1 Subsystems, SR 5 & i A O T AR - 55 42411, M Type
FRISEHEFE Wheelset, G — MrER ST T RE, R T REA R General L[
WE 512 Radius=0.475 (m), HAETMS R FFERE

|5) Object bogie — O X

v -} Object
27l Curves
F() Variables
ab Attributes
v (B subsystems
e
& Images
557 Bodies
R Joints
,ﬁf Bipolar forces
G Scalar torques
= Linear forces
& Contact forces

@ TForces <
® Specil forces Track template: [Masless ‘
@ Connections [restrig
123 Indices Type of wheelset
& summary v (® Standard
t: Fanrdinstes
% (O Independent rotation
o+, ¥
= E + m P:l | (O single wheel (eft)
(U Single wheel t
Whole list Obioge o oo
(O Flexible wheelset
Name Expression Value - = =
i =3 Radius: [0.475 ]

W s
< S~
\\.
/<\ o

>

\)< Semibase: 0.7

Type: | §4 Wheelset

[ { — [ %
A-i‘QLclJQ‘ 7]'*@"

v

Comments/Text attribute C

|

Edit subsystem

Identifiers
General

Identifier: "Subsl

Inertia parameters
Position

Axle length: [ 2.2

"]

v

TERXT T R Gt Position T TH] i 40 %) 1) 25 [8] A7 B , x=wheelbase/2 , z=rwheel,,

H:74" wheelbase=1.85(m), rwheel=0.475 (m).
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Name: ‘iﬁﬂl | + i}

Type: ‘H Wheelset v

Comments,Text attribute C

| |
Edit subsystem

General Position [dentifiers Inertia parameters

Translation
X [whcelbasef?. ':‘
z: [ ':‘
|3) Initialization of values X
Identifier Value Comment
wheelbase 1.89|
Add to the sheet: i<

Name: ‘iﬁﬂl | + i}
Type: ‘H Wheelset v
Comments,Text attribute C

Edit subsystem

General Position [dentifiers Inertia parameters

Translation

X: [whcelbasef?. ':‘
z: [rwheel ':\
|3) Initialization of values x

Identifier  Value
rwheel  0.479

Mdtesee:  [Iv

Comment

BXt 2. SHIEXT 1 AEmEX 2, B E x=-wheelbase/2.

|5) Object bogie

>n

v -} Object
27 Curves
F() Variables
ab Attributes
v (18 Subsystems
H fox
(SR ~rord
& Images
537 Bodies
R Joints
é)’ Bipolar forces
G» Scalar torques
= Linear forces
& Contact forces
© TForces
® Sspedal forces
@D Connections

123 Indices
Y Cuiimemars

= B8

Whole list

+ O [BAEEE

Name Expression
vo 20
wheelbase 1.85

rwheel 0.475
<

- X «|

= [m} X
[
e + @@
Type: & Wheelset v|
Comments/Text attribute C
I |
] Edit subsystem

General Position Identifiers Inertia parameters

Translation
X {wheelbase/l c ]
z {rwheei c T
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|5) object bogie

v -} Object
i-agd Curves
F() Variables
.-3P Attributes
(8 Subsystems
v 6 Images
e
R FEReE
° BN
& R
> G E
557 Bodies
R Joints
ﬁ Bipolar forces
iw-(Co Scalar torques
= Linear forces
g™ Contact forces
@ T-Forces
B cCnarial farrac

SLIEYCR

=8+ 6

Whole list

En

Name Expression
vo 20
wheelbase 1.85
rwheel 0.475

<

Value

= O X

[

o £+ @0
Comments/Text attribute C

I |
Description GO position

asc | 6o Go Go Go
e +® @

Comments/Text attribute C
Parameters Colors GE positon Material

Smooth angle 45.00 %]
[[Jvertices visible
Axis for mirror reflection

Refiect ®x Oy O«
Nodes Triangles Edges

X Y Z &
1 1.195 -0.133 0.13
2 1.208 -0.0807513 0.13
3 1.181 -0.0807513 0.13'
4 1.167 -0.105 0.13 y
< >
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1.3 & ARk H

MIZRLE . £ LATIIZE, Mass=500 (kg), ix=15 (kg-m?), iy=170 (kg-m?), iz=160 (kg-m?),
F AR (0, 0, 0.525)

|5) Object bogie

- O X
3¢
w -[&) Object
£} Object Name: ({37 | + 4w il
o
(5 Subsystems Comments/Text attribute C
& Images
v -53J Bodies ‘
9 fpeE ) ;
& Joints Oriented points Vectors JDCofﬁtacl
¥ Bipolar forces Parameters Position Points
:\L' Scalar torques Coordinates (PP): | Quaternion v
= Linear forces
o Contact forces Go to element g
@ T-Forces Image: [ visible
% Spedal forces e
D Connections | v
122 Indices [ compute automatically
Efr Summary Inertia parameters
I_, Coordinates Mass: 500 [ ‘
Inertia tensor: )
[15 c]| - ‘]
o = =
=B+ @ ™ [170 c )
Whole list 160 c
Name Expression Value Added mass matrix: (none) J
0 20
- Coordinates of center of mass
wheelbase 1.85 LH Cllo.525 L‘
rwheel 0.475
<
S
M. SHEREA NSRS
|5 Object bogie — 0 %
3¢

v -[B) Object
£} Object
2 Subsystems
& Images
v 55 Bodies
9 fEeE
2 ERE
R Joints
j}" Bipolar forces
G+ Scalar torques
= Linear forces
&® Contact forces
@ T-Forces
% Spedal forces
& Connections
123 Indices
B Summary
I, Coordinates

=8|+ 6|

Whole list

Name Expression Value

vl 20

wheelbase 1.85

rwheel 0.475

< >

Choice of an existing graphic object as a body ima

Oriented points Vectors 3D Contact
Parameters Position Points
Coordinates (PP): | Quaternion v
Go to element g

Image: Visible

[tize -]

4 [l compute automatically

Inertia parameters

Mass: 500 L ‘

Inertia tensor:

15 <]l - ‘]
‘ 170 C [E

160 c
Added mass matrix: (none) J

e W] + @ W

CommentsText attribute C

Coordinates of center of mass
g][ t|[o.525 c]
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BBRL: B LHRAL, Mass=700 (kg), ix=400 (kg-m?), iy=40 (kg-m?), iz=400
(kg'l’nz), F:“‘LL‘:I:*T (01 0; 07)

|5) Object bogie

v - Object
¥ Object
(8 Subsystems
& Images
v 53 Bodies
9 fReE
9 fEeR
o EM
R Joints
& Bipolar forces
G Scalar torques
= Linear forces
& Contact forces
© TForces
® Spedial forces
& Connections
123 Indices
Summary

t: Fanrdinstec

SCIRYRY

=8|+ 8|y

Whole list

Name Expression Value
v0 20

wheelbase 1.85

rwheel 0.475

<

= ] X
Name: |$E4% l + -h i |
Comments/Text attribute C
Oriented points Vectors 3D Contact
Parameters Position Points

Coordinates (PP): | Quaternion
Go to element

Image: M visible

v

[ e

v

[ Compute automatically
Inertia parameters

Mass: {700

Inertia tensor:

[a00 °l °]l

C—

Added mass matrix: (none)

Coordinates of center of mass

L )

¢

Universal Mechanism 9

SR I



th

universal
mechanism

\ Tongsuan

QH

1.4 #HAER

jBase0 fUIZEZE: 1 FE Base0 1NN 1 S04k, MIZEA R 2 SHK, KAN 6 d.o.f.

BBE AR FR A BN (0, 1.018, 0) A1 (0, 0, 0).

|5) Object bogie

- O X
v -[3 Object O\ [O; Q
{3 Object < Neme: [pase0 f3SE | 4 i~
S Subsyste /
o I:az‘i e Body1: Body2:
v 557 Bodies ‘Baseo | WizeE v
9 fpeE o
5 pEeE Type: | ™% 6d.o.f.
o E .| Geomety  Coordinates
v - Joints 1
R Based_ ML Bodt 1 |Body 2
¥ Bipolar forces [LX) Visual assignment
€ Scalar torques Translation
= Linear forces x E‘
&® Contact forces -
O TForces ¥ |1.018 ‘
% spedal forces - t‘
& Connections
123 Indices Ratation
¥ Cuenmacy v c ‘
[=
=B+ 6 ™ f}
Whole Ist Shift after rotation
4
Name Expression Value x: c ‘
v0 20 v C ‘
wheelbase 1.85 " T ‘
rwheel 0.475
<
. > 2 N o = N = S N
jBase0_fU5EA . /4% Base0 1EAEIH | S04k, MERAE N 2 Sk, AN 6 d.o.f.
Yo Ny = |
B s AR A (0, -1.018, 0O AT (0, 0, 0).
|5) Object bogie - O X
3¢
v -[3 Object
¥ Object | Name: ‘JBaseD_II!\]ﬁEE + ﬁ -
(S Subsystes ’
@ moges | oy Body2:
v =47 Bodies Ny ‘56590 || mizeE |
9 fpeE : =
5 pEeL Type: | ™% 6d.o.f.
= £ Geometry Coordinates
v - Joints J
R Base0_HIFEE Bodt 1 |Body 2
o R pase0_flizes Ty visual assignment
& Bipolar forces Translation
G Scalar torques X C ‘
= Linear forces =
& Contact forces y: |-1.018 ‘
@ TForces z | L‘
% Spedal forces
€D Connections Rotation
s Tndicae v c ‘
c
=8|+ 8/ [}
Whole fst Shift after roléh‘on
Name Expression Value x: c ‘
v0 20 v C ‘
wheelbase 1.85 - T ‘
rwheel 0.475 P
o ? | |Blement shift along Z Value =0
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jBase0_FREL: Vb1 Base0 1R M 1 SH44, $8EE Y 2 SH1E, K70 6 duo.f.

R KRR A (0, 0, 0),

|5) Object bogie

v - Object
¥ Object
(8 Subsystems
& Images
v 53 Bodies
9 zeE
2 RehR
U EM
v R Joints
R jBase0_f3e4
& Base0_fj3eH
R jBase0_$EHh
& Bipolar forces
G Scalar torques
= Linear forces
& Contact forces
© TForces
@ Spedal forces

£ Connartinne

=8|+ 8|y

Whole list

Name Expression Value
v0 20

wheelbase 1.85

rwheel 0.475

<

== O

Name: ﬁaseo_ﬁm -+ i |

Body1: Body2:

X
%

v

e s

K

Type: |1\ 6d.0.f.

v

Geometry Coordinates

Translational
degrees of freedom:

& x [0.000000000000

¥ [0.000000000000

-

e

& z [0.000000000000

2]

Rotational

degrees of freedom:

Orientation angles
3,1,2

1 [0.000000000000

2 [0.000000000000

&4 3 [0.000000000000
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1.5 R&E®H LK

T 2R3 1r) 38— R FH AR BOHOR EE B RO AN 28, FLghIm) . i) L 2 [ DL A% S R R
A WE AR LR ARFAE,  NR FE 241 ) Je AT AR
X B, FATRH Special forces H[¥] Bushing 777t kR Ml mlFIEE Sk 7 1] (XY
(E[RER G
HAERIBRA AT JEREAFTE /100 Bushing, EREERNT 1L.Wset 1E24 1 S0k, MIZEAME
N2 S,

Position: Bodyl i fiAkFR (0, 1.018, 0.173), 2Ji% Autodetection H 5/
TR HZ S 7E Body2 AR FRIE

Neme: [FEIEPREAT | + @
CommentsText attribute C

|

Body1: Body2:
|64 1. Wet v |||izex M
Type: & EUSHHQ ~

[ Autodetection
Position Description
Body 1 Body 2

T& Visual assignment
Translation
p = |

y: |1.018 C|

z [0.173 C|

Description: M T4 HIEF: Pointwise AL, &5/ 77 ] i NI v a8 i | E &2 4
) 2 R e LR AR T oy s, 3T T h 2R g, 3 B AT DA B B N H

RAELME T SR P B R ] LSl AR HE R I A (frF%-
71, HEMJEEN crv, HEFRHEE
VE: BIFRESEIN RGP R cstiff=1e8, cdiss=3e4.

Universal Mechanism 9 12 s FE I S
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| Cacrv-ig=EE - O X lCc2.erv-ig=EE - O X
MAH(F) #IEE(E) EBIU(0) E=FH(NV) EEBI(H) MAH(F) #IEE(E) EBIU(0) E=FH(NV) EEBI(H)
}—0.006 "-cstiff*0.001" -0.001 0
-0.005 0 0.001 0
0.005 0
0.006 "cstiff*0.001"

100% Windows (CRLF) UTF-8 100% Windows (CRLF) UTF-8

| CAZ.crv -ig=mE - O X
IR #REE(E) BRU(0) EF(V) F#EIH)
-0.018 "-cstiff*0.001*0.01"
-0.017 0O
0.017 0
0.018 "cstiff*0.001*0.01"
100% Windows (CRLF) UTF-8
CX. CY i&#¥ Cd.crv 3CIF;
CZ. CAX. CAY ## C2.crv CfF;
CAZ i%&F CAZ.crv U1
|&) curve editor - Bushing - CX — O >
+ +: (| e =B R0 2
100000
N X Y Twn Smoothing
= Curve 1
1 -0.006 -cstiff*0.001  Line Yes
2 -0.005 0 Line Yes
3 0,005 0 Line Yes
’ _0|604 0 0.004 4 0.006 cstiff*0.001  Line Yes
R ROnREEEE -100000+ - - -============4====unn-
oK Cancel
Universal Mechanism 9 13 o 3 I 25
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|5) curve editor - Bushing - cZ - O X
5| e VieAa R Y
N X Y Tun Smoothing
s = Curve 1
; 1 -0.001 0 Line Yes
: 2 0.001 0 Line Yes
......................... 4.-._._._._..._._._._._._._:,.
; <
10001 ) 0.001 oK Cancel
|5) curve editor - Bushing - CAZ - O X
. + +5 0 | e VieAa R Y
: 1000
: N X Y Tun Smoothing
= Curve 1
; 1 -0.018 <stiff*0.0... Line Yes
: 2 0.017 0 Line Yes
: 3 0.017 0 Line Yes
. L L
0.01 0 0.01 S | 0.018 cstiff*0.0...  Line Yes
<
------------------ 1000 ------mmmmmm R
oK Cancel
Universal Mechanism 9 14 oI 25
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WEZIEEZ%: DX=cdiss, DY=cdiss, DAZ=cdiss*0.1.

Neme: [SFIEIBKACAT | + i}
CommentsText attribute C
| |
Body1: Body2:
[§67 1. wset ||z ~|
Type: | & Bushing hl
] Autodetection

Position Description

Type: Pointwise v
DX cdiss A
DY cdiss
DZ
DAX
DAY
DAZ  cdiss™0.1

CX  |Number of points: 4 _||
CY |Number of points: 4 _||
CZ  |Number of points: 2 _||
CAX |Number of points: 2 _||
CAY |Number of points: 2 _||
CAZ |Number of points: 4 _||

2 B A TR SR 72 R 2E R FE TR BROG R, IR RRMIZRAG 1R 2 Sk, (&2 Bodyl ik

Pz AsbR (0, -1.018, 0.173).

SRR BR BT AR AR BRAE JS, I FRRXT 2.WSet 1524 1 514

SRR BR 2 5 L AR BR A J5, ISR IBRA 1R 2 S04k, B0 Bodyl Ei%E
B A AR (0, -1.018, 0.173).

Universal Mechanism 9 15 s FE I S
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|5) Object bogie

5l Curves
F() Variables
P Attributes
» <[ Subsystems
& Images
> 537 Bodies
R Joints
j}' Bipolar forces
G+ Scalar torques
= Linear forces
& Contact forces
© TForces
v - Specal forces
@ EERS AT
@ REpE ARl
W EEER LR
AR
@D Connections

A Tndirac

=8|+ @/

Whole list

Name Expression
vo 20
wheelbase 1.85
rwheel 0.475

<

SLIRSCRY

=] 55

Name: [gEERIE IS + i

Comments/Text attribute C

]

X
%

|

|
Body2:

Body1:
[sed2 wset ~||[pizes

K|

Type: @ Bushing

[ Autodetection
Position Description

Type:  Pointwise

v

DX  cdiss
DY cdiss
Dz

DAY

>

CcX lNumber of points: 4

cY lNumber of points: 4

cz ‘Number of points: 2

CAX lNumber of points: 2

E

CAY lNumber of points: 2

E

CAZ lNumber of points: 4

Universal Mechanism 9
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N, AR Contact forces $i i /3 70 HiR T i (1) S AR 2 % .
BA-MRERT: EFMREE Y 1 SO, X 1L.WSet 15 2 Sk, KA

Points-Plane.
Parameters:

cdisso

SHEE RS 0.3, BB R % 0.36,

NI 280 estiff, FHJE 2%

Geometry: 7EMIZEA MR A InpE N Eefid s, (0.925, 0.07, 0.648) F1(0.925,

-0.07, 0.648);

Neme: [WiE-NECERM | + i}
Comments/Text attribute C

| |
Body1: Body2:

e v ||[sead 1 wset ~|

Type: . Points-Plane
Parameters Geometry

Sliding parameters

Friction coef. (f): ‘0.3 ':|
Friction coef, (f0): ‘0.36 ':|
Velodity (vs): ‘ c |

Stribeck coef. (delta): \ 1

‘]

Friction coef. (nu): ‘

‘]

Parameters of normal contact

Stiffness coef, (c): ‘cstiff

Damping coef. (d): ‘cdss

Unilateral contact
Unlimited plane
[ close contact

Universal Mechanism 9

e EENT 1.WSet L5 (0, 1.018, 0.173) Fl4MEE:H (0,
0, 1) SKAfE AT .

Name: | $e78- A2 Al o+ ]

Comments/Text attribute C

Body1: Body2:
AR || 1 wset ~|

Type: % points-Plane v

Parameters Geometry
Points ({0I5E7)
+ i % =

0.925 0.07 0.648
0.925 -0.07 0.648

£ >
Plane (§¢71 1.WSet)

Point: Ty

| C|1.018 ':HD.l?B '5|
External normal:
0 Mo Y "

17 s 25
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A2 1) e 48 - D0 B A B A R AR - R BT, R BB VRN 1 SR B EE X 1.WSet
FHIERN 0, -1.018, 0.173).

|5) object bogie

244 Curves
F() Variables
ab Attributes
(2 Subsystems
& Images
557 Bodies
R Joints
& Bipolar forces
G+ Scalar torques
= Linear forces
v g Contact forces
N T
I Rt
© T-Forces
® Sspedial forces
@D Connections
123 Indices
[ summary

t: Canrdinatas

=8|+ 8/

AL IR

Whole list

Name Expression Value

v 20

wheelbase 1.85

rwheel 0.475

< >

Name: [4278-RIBZEH | + i}
Comments/Text attribute C
[

Body1: Body2:
[mizes [ e 1 wset B

Type: %, Points-Plane v

Parameters Geometry

Points (fUZ24)

0.925 0.07 0.648
0.925 -0.07 0.648

Plane (3E71.WSet)
Point:

\ t][-1o18 €][o.173 €]
External normal:

0 o e B

2 PRS- BR A B A A - SR A J5 , IR BREEST 2.WSet 154 2 SH1K, B4R
BBl S AR R (<0.925, 0.07, 0.648) A1 (-0.925, -0.07, 0.648).

|5) Object bogie

a4 Curves
F() Variables
ab Attributes

(B Subsystems

& Images

557 Bodies

R Joints

& Bipolar forces

G+ Scalar torques

= Linear forces

v -g® Contact forces

-, E-RIAeE
- rE-REea
2 EReE S

© TForces

® Spedial forces

& Connections

123 Indices
Y _Qummary

=8|+ 8

S IRCRCHR

Whole list

Name Expression Value A

v 20

wheelbase 1.85

rwheel 0.475 v o
< >

Universal Mechanism 9

\\K Point: %

Name: |47 RIBZEE | + i}

Comments/Text attribute C

Body1: Body2:
[mizeze [ [iEm2.wset B

Type: %, Points-Plane v

Parameters Geometry
Points (fUAS7)
+ i % =

-0.925 0.07 0.648
-0.925 -0.07 0.648

< >
Plane (&2 WSet)

\ t][1o18 c]fo.173 €]

External normal:

SR 1|
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2 1 P A DU B A I A R A - B3R 5 iR BB VRN 1 SR B Ca s Xt 2.WSet
FHISEN (0, -1.018, 0.173).

|5) Object bogie

244 Curves

F(9 Variables
aP Attributes

(2 Subsystems

& Images

55 Bodies

R Joints

& Bipolar forces

G+ Scalar torques

= Linear forces

v g Contact forces

o sE-Re Al
o rE-REeaa
- sE-REL R
I Rty

© TForces

% Spedial forces

@D Connections
s Tndicae

=8|+ 8/

Whole list

Name Expression Value

v 20

wheelbase 1.85

rwheel 0.475

< >

Universal Mechanism 9
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19

[

= [m] X
ne: [wiEE | + @ @
Comments/Text attribute C
[ \
Body1: Body2:

[mize | [sExtz wset |
Type: %, Points-Plane v
Parameters Geometry
Points (fI%e%)
+ i % =
-0.925 0.07 0.648
-0.925 -0.07 0.648
< >
Plane GERd2.WSet)
Point:
[ ][-Loss €][o.173 ]

External normal:
o [0 (1

SR 1|




. = Tonosuan
L:]‘ unlversa_l / - ik
mechanism g EEA

1.6 #EHFEF ) AL

PRI EE 2 []5d s — AR ot 3 7 #2, AN i 4k — ™ Linear forces 176
SRS RPUBRAEAE Y 1 SR, BELN 2 Sk, K004 Viscous-elastic, 1EFF
JURTETE 2 .

Position: ¥ & Bodyl FuiiZE#E A (0, 0, 0.308), LimiZEE S (0, 0, 0.615),

|5) Object bogie - BI& B = X
BY| o (] [
a7l Curves A Q L(l_l Q ‘ !
F6) Variables Name: l§¥§7£ | + i
aP Attributes
¢ C ts, t attribute C
(S Subsystems omments/Text a
& Images l
557 Bodies AT ] =
& Joints ‘\/ % ] r s r Lz
&5 Bipolar forces S \74/\ P~ |ReE L” [ ~|
. Scaer:boroes A/ > y ; Type: | 2 Viscous-elastic v
v - Linear forces /, ~ J / y -
= wEE o 0 /7 Go: [3em v
& Contact forces P / /
© TForces / / ~| Position Parameters
® Spedial forces s
@D Connections ‘\/,( Compute for the 2nd body
123 Indices 5, / [ Automatic computation for 2nd body
(X summary l ias Body1
1, Coordinates vl 1 Body2
= _ | System of coordinates at pt. A (SCA)
X ™ [ c 5 3
+ Ny c |[0-308 |
=8+ 62 , .
W ~ | [0.00000000 B
Whole list /
+ | [0.00000000 |
Name Expression Value A / "
” % “ / | + | [0.00000000 A
wheelbase 1.85 \/‘ Point B1 - the end of element:
/ / ~. / e C C c
rwheel 0.475 v / ~ y .y e Ik |[0.615 }
< 2 Coordinate of the first attachment point in body 1-fi:

’7)i% Automatic computation for 2nd body HZl 15 Bodyl i+ i1
Body2 A AR (7] 5 Compute for the 2nd body #HATEE ).
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Parameters: W& EE S (0, 0, 32000), FAEHE el ARGt HA
F: (mcarbody+2*mbolster)*9.81/4, H.H" mcarbody N4 4K)i &, mbolster A

PR &=
Name: ‘#ﬁ)’f_ | + ]
Comments/Text attribute C
| |
Body1: Body2:
[fzese | [ =l
Type: = Viscous-elastic v
GO: e v
Position Parameters
Stationary force
I |l “lw c
Tun
(®) Linear () Bilinear
Stiffness matrix: I{mne) J\
Damping matrix: l{none) J‘

Stiffness matrix: £ [, 2 SR I Sk NI B AR R, Forp cxy=4.5e6 (N/m),

cz=4e¢6 (N/m), c¢_phi=2.5e4 (N/m), c_alpha=1.3e5 (N/m).

|&) Matrix of linear force element Pt

Elements

coordinate-coordinate coordinate-angle

lo ‘) °l °] °) ° ‘]

l Jloxy ° ) ‘) & ‘]

\ & Jlez ) al °J ‘]

angle-coordinate angle-angle

l ) ° ° s & ‘]

( ‘| ° ] Clles  El ‘]

( ‘| °J °] ‘| R
oK Cancel
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f) T(musuan

KA L REA S, ENRAEN 1 Wik, W

2nd body, SR Body2 F[1)A4FR.

i Compute for the

|5) Object bogie - BI&

a7l Curves

F) Variables

ab Attributes
(2 Subsystems

& Bipolar forces
G Scalar torques
v -Z Linear forces
= Wk
= WEh
" Contact forces
© TForces
@ spedal forces
@D Connections
123 Indices

B Summary
t: Coanrdinatac

=8|+ 6

Whole list

Name Expression Value

vo

20

wheelbase

rwheel
<

1.85
0.475

= O X
[
neme: EEE | + @
Comments/Text attribute C
Body1: Body2:
iz || ~|
Type: | = Viscous-elastic v
GO: e v
Position  Parameters
Compute for the 2nd body
/| [ Automatic computation for 2nd body
Body1 Body2
System of coordinates at pt. B2 (SCB2)
Ko €|[-1o18  ]fo.615 £]
v | [0.00000000 A
~ | [0.00000000 P2
<! [0.00000000 B4

Universal Mechanism 9
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Lq1 unlversa_l //) b
mechanism g EEA

1.7 FABEHBRTEZL

BEBAHRIRT: WIN— T RS, & included 88, &R T EI B RRBLAL

Name: |Ei§ﬁﬂ3’£ﬁi ‘ + ]
Type: |@ induded v
Comme| 7 Type: (none)

H induded

[ external

i Wheelset

@ Linear FEM subsystem
General %% Ballast

€& Caterpillar

T Flexible Railway Track

Identifie

Position: 7% X J7H#3) 0.321 (m), ¥y 750 1.018 (m), ¥z J7H%5) 0.622
(m)o

|5) Object bogie — m] X
B 2 ral [
v -3 Object ~ q ‘ O\ Lcl_, Q -
v -£% Object Name: | BHEFHREEI + i
| i-ngb Curves
| }-F3 Variables Type: | [S] induded =
| e8P Attributes Comments/Text attribute C
v -8 Subsystems ‘
L e
i ed2 E
e Edit subsystem
=] BRI
& Images General Position  [dentifiers
=5 Bodies Translation
> MR Joints x: [0.321 €]
ﬁ Bipolar forces L :
G+ Scalar torques ¥: (1018 c }
= Linear forces 3
g : 10.622
& Contact forces Z ‘
-y TForces Rotation
% Spedial forces . | [0-00000000 Xl
Lo Cannactione
I ~| [o-00000000 4l
=8 + § 0 ~| [0-00000000 #
Whole list Translation after rotation
. C
MName Expression Value ~ * - J
vo 20 ¥ ‘]
wheebase 1.85 z H ‘
rwheel 0.475 v
< >

SRR R IR, AR R RARIEART . BEERAIRA N BEERAIRG)E, &
& RGN E

EEBRMBUARET: 1200 y 1 318-1.018 (m).

BEEERIBEA ) : 1B x 7R3 8-0.321 (m), %% z i) 180 .

BEREAIBLA 5. 1B00l x I3 N-0.321 (m), ¥y A FESI-1.018 (m), %z 4%
3 180 J£ .
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O F5E

Name: ‘E}ﬁﬁﬂ:ﬁﬁﬁ

Type: | [&] induded

+ @@

L
CommentsText attribute C
| |
Edit stem
General Position Identifiers
Translation
x: [0.321 c]
" |—1.01s '3]
z |u.522 '3‘
Rotation
v | [0.00000000 b4
+  [0.00000000 b
- |u.nouunouu

Name: ‘E}ﬁ:ﬁm =]

Type: | [&] induded

+ @@

o

CommentsText attribute C

Edit stem

Position [dentifiers
Translation

General

x: |0.321

" |1.ms

z |u.522

Rotation

z  ||180.00000000

+  [0.00000000

- |u.nouunouu

|5) Object bogie

v

v

v - Object

> -6 Images
» -85 Bodies

£} Object
44 Curves
F() Variables
P Attributes

(8 Subsystems
4 deat
et
(=] BHEHEER
(=) BEMEEA
= BIEHEER
= BEsEER

R Joints

& Bipolar forces
G Scalar torques
= Linear forces
B Fantact farcac

@ 8|+ 8|
Whole list

Name Expression Value

vo 20

wheelbase 1.85

rwheel 0.475

< >

Type: | [=] induded
Comments/Text attribute C

X

Neme: [BRFES + @

v

1

|

General Position Identifiers
Translation

Edit subsystem

x: [0.321

y:[-Lo18

z [0.622

Rotation

z  +|[180.00000000 B4

v | [0.00000000 P4

+ | [0.00000000 B4
Translation after rotation
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mechanism QI ) B

KH Linear forces 77 7018 R HEL 1) 23 0] 26 P 51
RIBSRE AT EFMBELEAE N | TR, BEEERHEAE . wedge 4 2 S, KA
1EFE Viscous-elastic, EFF LT K FIBLBE .
Position: “2J1%t Automatic computation for 2nd body, ¥ & &35 1) N 1E
€021, 0, 0.308) A1 EAEA A (021, 0, 0.622).

¥
Name: [§HmEE AT |+ i}
Comments Text attribute C
Body1: Body2:
T [ e |
Type: | £ Viscous-elastic e
GO: | e v
Position  Parameters
Compute for the 2nd body
Automatic computation for 2nd body
Bodyl Body2
System of coordinates at pt. A (SCA)
Ts |0.21 c]| ©/l0.308 c]
~ | |0.00000000 A
~ | |0.00000000 A
~ | |0.00000000 A

Point B1 - the end of element:
N T

Parameters: & SURMBREE L 77 (0, 0, £, HA =200 (N); & URHRHE %
NIl 240 : cxy2=9e5 (N/m), ¢z2=8e5 (N/m), ¢_phi2=5000 (N/m), ¢_alpha2=2.6e4
(N/m).
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L:]‘ unlversa_l
mechanism QI ) 53

>
|3) Matrix of linear force element X
Elements
coordinate-coordinate coordinate-angle
T 2 I — ]
C HCW?- C C | c H [ C |
u:” C)|cz2 C| | L,H c|| |:|
angle-coordinate angle-angle
| o lesnz 7] |
C H C C | f*”c_phiz C C |
C ” C C | PH C|/c_alpha2 C
OK Cancel
|5) Object bogie = m] X
[ [P [
v -} Object ~ m‘ Q LQJ Q —
a9l Curves Neme: |FHBSEERI + i
Z(g xi;ab!ﬂ::s Comments/Text attribute C
c
(19 Subsystems l
& Images
5) Bodies Body1: Body2: _
& Joints |fizeA | [EERmEa vedge |
& Bipolar forces Type: | = viscous-elastic v
G+ Scalar torques
v.Z2 Linear forces GO:  flimeE v
= BET
= wah Position Parameters
= fmeEral Stationary force
#" Contact forces ‘ - H “If
@ T-Forces =
® Spedial forces 1 Sn -
@ Connections (®) Linear () Bilinear
v
'''''''''' . Stiffness matrix: (presented) JJ
= B ‘ -+ ﬁ E"] Damping matrix: (none) J‘
Whole list
Name Expression Value A \
rwheel 0.475
oxy 4.5000000E+6
cz 4.0000000E+6 v
< >

SHIRHERB IR =K, AERAVEREA R AUERE L FHAEBELE, 2
ESCRRT I R I R A

BEERIBUA T LB UEAE N | Sk, BEEERIBLAET.wedge N 2 SHIIE.

BEERIBLAE JG : R BRI LA JE . wedge N 2 SR, BEARMEILER FIER S (-
0.21, 0, 0.308) 1 EFEA A (-0.21, 0, 0.622).

BRI S : R MERE 1 Sk, BERIEA S wedge 2 5K, WER
BLHE MR S (-0.21, 0, 0.308) Al LAEA S (-0.21, 0, 0.622).
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mechanism

Tongsuan
O

BRI T R, @57 7 5HMEEIMA External {F IV %A /70, RATH

ELRRE X N (B A

A YR ) Connections, AR H B AMEE S1 05135 .

|5) Object bogie

v -} Object PN -1‘ & :Q] Q

244 Curves

F() Variables
2P Attributes
(2 subsystems
& Images
55 Bodies
R Joints
& Bipolar forces
G Scalar torques
= Linear forces
@ Contact forces
© TForces
@ Spedal forces
@2 Connections
123 Indices
IQ' Summary
1, Coordinates

=8+ 86/

Whole list

Name Expression Value
wheelbase 1.85

rwheel 0.475

oxy 4.5000000E+6

< >

BRI B indplane

EHEFE A Jateral

BRI i leftplane
R A rightplane

g?’ﬂﬂ& 5 leftplane

g}aﬁﬂEF rightplane

AT RS, RA D55

EH, HR=

MR

il R AL T dateral, SRt T REHIZK, 1LHE bogie | MERE | “LSC”:(0,0,0)-

HI] AlENAl —
Et‘*-ﬂﬂ&an leftplane
U | BEFIT Al nghtplane
{2 # A Al.indplane
’%‘-Iﬂﬁﬁu lateral
FH5 AN leftplane
S BTGl rightplane
I5.indplane

IS lateral

'-I

e

HHWMMHmmmmmm
S
B Ay e

Universal Mechanism 9
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bogie

v .-B

fzeE

L[ "Lsc™: (0,0,0)

fzeE

£

§eRd1

§eng2
EHEET Al
EHEFAA
EEHLE
EEHARE

SR 1|



L.“ universal /3 T(mosuan
mechanism g

KAIFRERI T2, OB J3 b =R 5 0 2845 fi i 32 BE 4T

| EE R A indplane
V| B RTE ] lateral- >34 (0,0,0)
LI BB Al leftplane

F”%ll?ﬂE i .inciplane
RIS B Jateral—>fII3275(0,0,0)
FHEG R leftplane
Si‘-Hﬂ A -rightplane

pl
"FIEEF lateral-->{E24 (0,0,0)
5. leftplane
ﬂ?j; rn?jhtplane
RS, lateral ->fHE5(0,0,0)
‘FH& ,E leftplane

O
e
L
B
=
i
e
=2

:l'
§g
3

B
R
il i
e
38
g
m

%
DL BB EL
=
ininial
\_I.ll

&

=t

§

3

OROO00ORNOO0ORC
ﬁ%%ﬁﬁ'ﬁ'ﬁﬁﬁ%

T U D T R R R

WRIE, R — NARIEEN M 70, fAHIEEE Assign to all, 3 H 713K 1G4 bogie
| BBEL | “LSC”:(0,0,0), RIFT—% 1% B A BE HERHR S R bk If H2 fk T

v E}}ﬁﬁg%m lateral Assign point
L gi.leftpla . v .r )
| BB ) rightpl e I‘:OUE!IHEE
B2 FIE R indplane L
V) EHE R i ateral—>{I3275(0,0,0) B F
U BRI A By lefiplane v o i
] %ﬁﬁﬁg?ﬁ rl?jhptlplane [ 1sC%(0,0,0) —
7 EHE L e Jateral—>RI3RE(0,0,0) T et
O gi;gg:’i; leftplane SN 70 P
L rightplane T EHERETA
EHEFEE J5.indplane T BRI
v EHEEIEE I ateral-> {325 (0,0,0) T EEREERE
| EREEE S lefiplane . b =
U] EFEHE f5 rightplane T BERHEERE
M EE?CH&EH: lateral- >{§!'I§rc"£(0 0 0}
M BRI AL leftplane—>$E4k (0,0,0)
v BRI HELE i rightplane—->$E4K (0,0,0)
v ERH#UE ). indplane—>$E#1 (0,0,0)
v EHEREE Ay lateral-->MI325(0,0,0)
v ERHAIA ). leftplane—->3E4R (0,0,0)
v BRI A rightplane-->3E4K (0,0,0)
v EHREAE 5 indplane-—->$E4 (0,0,0)
V' EHRREE S lateral-->fE24 (0,0 03
v EERRHEHNE 5 leftplane—->$E41 (0,0,0)
v EHERBNE S rightplane—>$E4%, (0,0,0)
v ERHEE 5 indplane—>$E41 (0,0,0)
v EHEREVE 5 lateral-->MI3245(0,0,0)
v BHEHELE 5 lefiplane-->3E4E (0,0,0)
v RS f5 rightplane—>$E4% (0,0,0)
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1.8 #HiEE MEIR

NIET o SR B TR, B A 7 ) SRR B ST 3 T AT S5 A B 244 (fi ] External
FEAUR) AR S176. A Contact forces 0L 557K 5K IIEMMK R .

SEER-TEARLE . EFERBMAEN 1| S, External /584 2 S, Z5TYi%E+HE Points-

Plane.

Parameters: ZfIFEEEREL 0.25, FHEEHEREL 0.3, WIRLREL cstiff, [H)E R%
cdiss, “2Ji% Close contact, % & 7]l Gap=0.004 (m).

Neme: [BREHE | + i

CommentsText attribute C

Body1: Body2:
i [ [External -
Type: %, Points-Plane v

Parameters Geometry

Sliding parameters

Friction coef. (f): l0.25 c]
Friction coef, (f0): |D.3 £ ‘
velodity (vs): | £ ‘
Strbeck coef. (delta): |1 c]
Friction coef, (nu): | £ ‘

Parameters of normal contact
Stiffness coef. (c): |c51]ff c ‘

Damping coef. (d): |cdlss c ‘

[l Unilateral contact
Unlimited plane
[“] Close contact

Gap ‘0.004 c |

Geometry: ¥ E#RAL F#EMi A (0, 0.762, 0.945), External 43l - [ it s
(0, 0.762, 0.945) 4hiEfiE (0, 0, -1) KT,
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QD%

& Bipolar forces

Gs Scalar torques

= Linear forces

v -g® Contact forces

L shrE-RiRe Al
- siE-REea
o siE-IReE s
L wE-NEes s
O BRERE

© TForces

® Spedal forces

@D Connections

123 Indices

B Summary

1, Coordinates

+ 8 BAEmE
Whole list

Name Expression Value ~
wheelbase 1.85

rwheel 0.475

oy 4.5000000E+6 v
< >

/
\/
/&

|5) Object bogie - O X
& Images ~
557 Bodies Name: |SR-F(FE | + @
& Joints

lﬁﬂ L” [Extemal Lj
>(\ 2, Points-Plane v

Comments/Text attribute C
]
l |

Body1l:

Body2:

Parameters Geometry
Points (FE41)

+ i % =

0 0.762 0.945

< >
Plane (External)

Point:
o €][o.762 t|fo.s4s €]
External normal:

0 h”o nv‘ = n

255 K- A 4 S AR -FE AR T o0, BBl (0, -0.762, 0.945), 1)
He—"F 7176, BIAIE W External ~F- &M & & H 3 4.

|5) Object bogie - u X
55 Bodies ~
= o Neme: [SH-EHE | + @
.%f 2‘3:’:;’::; Comments/Text attribute C
= Linear forces l |
v -g® Contact forces ody 1: dy2:
5 R ey i
= E-RiseAA 0 | [Extemal ~|
o ENIReE S Type:| %, Points-Plane v
- wiE-NResE
o ERERE Parameters Geometry
o ERERA Points (JE41)
© TForces
® Spedial forces + ﬁ % (=
@D Connections
25 Trkics 0 -0.762 0.945
B Summary
1, Coordinates
o+
+ @
Whole list < >
Plane (External)
Name Expression Value ] Point: %
wheebase 185 o t|[0.762 |[o.945 €]
rwheel 0.475 External normal:
oxy 4.5000000E+6 v P o I r—
< >

DE-TAER: B R-TAEA L ROR-ZE T T,
S RE 0.17, HEERE 0.2,

Parameters:

cdiss, [A]f7E Gap=0.
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Name: |.L&-ZEf ‘ + ]
CommentsText attribute C
| |
Body1: Body2:
E | [xternal =
Type: . Points-Plane v

Parameters Geometry

Sliding parameters

Friction coef. (P): ‘u. 17 = |
Friction coef. (f0): ‘0.2 C|
velocity (vs): ‘ c |
Stribeck coef. (delta): \ 1 = |
Friction coef. (nu): ‘ C|

Parameters of normal contact
Stiffness coef. (c): ‘cshff c |

Damping coef. (d): ‘cdlss c |

[] Unilateral contact
Unlimited plane

[ Close contact
o | g
Geometry: GIERE L AT—HEAS, AFRUTT:
X Y Z
-0.15 0 0.85
0.15 0 0.85
0 0.15 0.85
0 -0.15 0.85
0.15*0.7 0.15*0.7 0.85
0.15*0.7 -0.15*0.7 0.85
-0.15*0.7 -0.15*0.7 0.85
-0.15*0.7 0.15*0.7 0.85

External “F- [ #% i & H 203E 78 (V¥4 0, EHEFOR-Z 4 ol BR),
AhEREA (0, 0, -1).
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u‘ universal // > Tongsuan
mechanism g EE=A
|5) Object bogie _ = 2
& : "
urves A 1 q > ',:Q] '&
’r{f sanables * ‘ Name: Wl + ]
. :ib;t:;:um;e : /( Comments/Text attribute C
& Images /< >< l ‘
f ?:i:'ess //< >< o Body1:
Lo ey fEn

& Bipolar forces

G+ Scalar torques

= Linear forces

v -o® Contact forces

L hrE-RRe Al
o sE-ReaEl
- wiE-RReL s
- wE-NEesE
& ERERE
o ERERR
& LEER

M Trarree

=8|+ 8

Whole list

Name Expression

vo 20

wheelbase 1.85

rwheel 0.475

oxy 4.5000000E+6

z 4.0000000E+6

<

>

=~
)\ Type: %, Points-Plane v
)<\ \/\<< Parameters Geometry
i /< Points ($£41)
>/ + 8 % =
g -0.15 0 0.85 N
D 015 0 0.85
o > 0 0.15 0.85
- o -0.15 0.85
0.15%0.7 0.15%0.7 0.85
0.15%0.7 0.15%0.7 0.85
‘\ . -0.15%0.7 0.15%0.7 0.85
- N\ \\ /\/”/>< (4115‘0-7 0.15%0.7 0.85 v
/ \ /\ Plane (External)
‘ \ . A Point:
SN N - — -
/< N\ External normal:
|\ Pralih N Pyl " olE D

Body2:
;jl [Extemal

OO 5 TR R ARk 1) A2 51 /E B AT 383 Special forces . ) Bushing /) 7GR B .
O RESE Bushing, EHEEBEAIEN 1 SY4K, External /£ 2 Sk, Ak
Autodetection, IXFf R TFE/E Bodyl Abfi A — 4445 A

Position: 7JafEH] 5N (0, 0, 0.85).
Description: i+ Linear 52, & B ZE NI FE A FHJE 2% : CX=cstiff, CY=cstiff,
DX=cdiss, DY=cdiss, HR7 0.

Universal Mechanism 9

Name: [,.;@

Comments/Text attribute C

Body1: Body2:

E=40 | |[Extemal

Type: | & Bushing

] Autodetection
Position Desmption
Body 1 Body 2

% Visual assignment
Translation

x:

¥

z: |0.85
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mechanism

i Tongsuan
o) ) universal /?;

|5) Object bogie = O X
B P [
274 Curves ~ -1‘0\ LQJ-Q‘
F() Variables Name: | l + @
% Attributes Comments/Text attribute C
(2 subsystems
& Images /g/\ l |
55 Bodies E
& Joints Body1: Body2:
& Bipolar forces \/ lﬁﬁ' .Z.ﬂ [E"“’"" __'_ﬂ
G+ Scalar torques 3 5
= Linear forces \\ Type: |8 Bushing e
& Contact forces | [ Autodetection
V. g ;:e:;e:o(ces \\ Position  Description
© SHEEREH Type: [ .
W SRR aAT 2
@ HEEpE S X cstiff ~
W REErEE oY cstiff
- v @
: 5 cax
= B8 ‘ + 0 ‘ iy = cAY
Whole list oAz 3
Name Expression Value A E: Zd::
wheelbase 1.85 o
rwheel 0.475 DAX
oxy 4.5000000E+6 v
< > DAY o)
o N= - ey
s Summary /SRR THE R, TR R,
|5) Object bogie - ] X
v -6 Images A -;‘ Q :Q: & ‘ Errors not found
oy
& Hie
o BEE
& e
o B
55 Bodies
& Joints
& Bipolar forces
G+ Scalar torques
= Linear forces
" Contact forces

@D Connections
123 Indices

[} summary
1, Coordinates

=8|+ 6/

Whole list

Name Expression Value

vo 20

wheelbase 1.85

rwheel 0.475 v
< >
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