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frk, SCAFRAFRRIDY UM RIRERL A FR, SO AT “input.dat” A
“object.bmp” PIAICAE, N 2-6 o, Wi AR R Zh ) S iA S
i T, & ARG (T,

b » rrgm » DATA (D) » umi%unalzﬁ fﬁaguwgi FEHEER{Y

ﬁ(E) EE(V) I8 #=EIH)
BREER v HE v HBREIKT A zIZ G

N

~

input.dat object.bmp

2-6

www.universalmechanism.com -12 - www.tongsuan.cn



http://www.universalmechanism.com/

y.

TN r} Tongvmm

UIIIVERSAL MECHANIS,

N
2.1.1.2 JREERME

1) #%F LK ¥ Edit - Read from file, E L FIHZ “D:\UM B HFE L
FMNTHERAL 7, PR img, AT TRAHAT I .
[ | — =)

~ -

@ 9 [l « DATA(D) » UMBIEE » JUEEH » HEMERN -4 ]| 2= sz o
|m v T =~ O @
I~ ex .

u | 7| FEEEimg

) 7] Bifimg
)= 7] =Fimg

o A

- 4 1 ] +

SEFEN): EEEimg

-

| 770 || = |

e — —

& 2-7
2) XA, JATH AN T HERSOR ) LT EE (Images), W& 2-8 Fix.
SANJUFTETE B H B2 B n iR, B AZS 58 1.
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L2 Indlices. - Inertia tensor: .

|
=B B v
‘Whole list €
Name Expresson | Value

www.universalmechanism.com -14 - www.tongsuan.cn
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UIIIVERSAL MECHANIS,

N7

y.

F} Tongvuan

5)

FEAC HL T T Name AbFH2M 4k 542 9, 7E Parameters ﬁ i

#i Mass 4bsE s (EPREAL: kg) N1, 7E Inertia tensor b€ XK
AR FAR M a2 (ERRRAL: kg m® Z45l8 1, 1, 1,

e 2-11.

wit: BEAASH NS T,

B — e

@ Object HitiRi - 0 x
- L
@ Object NLIESCEIRE .
« € Object Name: [ + @6
| ad Curves
Comments/Text attribute C
| e Variables /T
| lesb Artributes. [ |
i r_f ;‘:g;‘g“”s Oriented points Vectors 3D Contact
| B Parameters Position Foints
~ &2 Bodies Coordnates (PF): | Quaternion ~
[ :mﬁg Go to element IS
-4 Bipolar forces | Image: [ visible
|G Scalar torques |EE V‘
2 Unear forces
| &P Contact forces [[] Compute automatically
| ® T-Forces | Inertia parameters
|- Specl forces Mass: [t gl
e Connections
2 Incices v | Inerti tensor:
= 1 1§
=B+ w (R 1 : :
Whoe st - L9
Name Expresson | Vale Commer]
- | Added mass matrix: [money =]
Coordinates of center of mass
< >

6)
2-12,

& 2-11

e 2 MR 1) Joints, R Ja AEAT A2 B 5 s o 44 +

ik

| e Artributes
|19 Subsystems
6 Images
;R
£ Bodies

8

|- Joints

g Bipolar forces.
|G Scalar torques

P

2 Unear forces
|- & Contact forces
| @ T-Forces

® Special forces
|- Connections

) Object FratbIRiL - =] %
] ra |
oo Flem| e @ 4| 9 B ol k| ‘
1} Object + [# i
| ad Curves
| | ro variables

=B e e T T B
Whole It I — — o . -
Name Expression | Value Commer| e e e
T T
\ o - ‘n,‘_\‘ /
< > B ) ]

www.universalmechanism.com
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wm  Tongsuan
O

7) X, BATEIE T MR RGEE

(@ Object HBIRIL

v R Joints

| L2 Jointt

#f Bipolar forces
& Scalar torques
= Linear forces

& Contact forces
© T-Forces

© Specil forces
e Connections

A
=B+ @
‘Whole Ist

Name Expression value ‘Commenr

<

44 Jointl, fE 2-13.

0 *x

@ omect RIS S G

& o +@

| s curves ‘ ‘

|| Fe Variables Bodyl: Bodyz2:

| Lo Attributes [Body : none) ~|[Body : (none) ~

|02 Subsystems | =

es

2-13

8) SRJE M Bodyl FHiskHikFk Base0, M Body2 FRISZHIEFERE, R4

= BEIREREMEN [BascO IR, AN

B object B

[

~ ¥ Object

|-ad Curves
|#e2 Variables
|5 Attributes
8 Subsystems
~ - Images

| RE
&9 Bodies

# Bipolar forces.

€+ Scalar torques

£ Linear forces

@ Contact forces

© TForces

@ Specilforces

@ Connections Lt

£ 1 i 1
=B+ W
‘Whole Ist
Name Expresson  Value ‘Commer|

www.universalmechanism.com

~ @ object NLAESCRIEE LR

& 2-14

-16 -

www.tongsuan.cn

w
Name: [jpase g |+ W~
Body1: Body2:
[Bsse0 = [l =]
: ~ & FIEMER

e | | External

@ Base0

B R
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7y K) Tzl‘lgsuan
OmgeM Oy R

9) M Type FHEHEHIERE 6 d.o.f., AJ57E Coordinates T I HUTH 4k =
A A SIS (A SR, 0 215

' ©) object Fimiza

u] X

' "
. B« d$Pur|ggew e pr|s
~@ ol ~ | L& 3 L
vamoegect Name: jBase0_ZE + 8 ~
24 Curves -
£9 Variables Body1: Body2:
Mo o ~fzs =]
(2 Subsystems Type: [N 6dof.
% oo < Rotational
o= M £ Transatona
- Bodies Trang
N 5 RE degré *. Generaized
~-R Jonts b .
13 Quaternion
& o0 i D 1% o
# Bipolar forces O lGm
& Scaar torques e
£ Linear forces O joind
@ Contact forces Rotational
@ T-Forces degrees of freedom:
 Specal forces Orientation angles
3 Connection: o -
=08+ § 5 =1 [0 1 |o.000000000000 Z
e T —
Name Expressor valu ﬁ

™ [J 3 |0.000000000000

2-15
10) HEFESEH. File — Save, [RAFHEAY,

I DA B3R, FRATTAE S T R Y A -
v HES LT EE

v AR LIRS I oA

v E SRR e

v HERNIRRIZE)

www.universalmechanism.com -17 -
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(') Tongsuan
(EIDE

2113 XHEEME

1) E&FEFEH Edit — Read from file, &AL EIHZE “D:\UM B\ LA
BTG R HERA 7, T Eimg, AEHITIF.

rs Read element ﬁ1
"’“\’_) [ « DATA(D) » UMSSISE » JLEEH » BHEBERN <[4 ][ 2= 7 Y
|m v T =+ 0 @
F gﬁ_{ -
l— |7] FEEEimg
| 7] Bffimg
T |13 =BRimg
P
=
L]
E
B~ m | [
EFEN): =ZEimg -
ECEETR

& 2-16

2) XA, AT RN T HERBCGZEE JUTEE (Images), W& 2-17 Fror.

SENJ LA I AR 2 3 s A ] ML RCR

EHASHH I

() Object FEtEIRL
g R
v-@ Object @ @k EHshe |
" e 2
o Curves ‘Comments/Text attribute C
7 Varables ‘ |
% Attributes
g
5 subsystems TR Description GO position
+ 6 Images . .
& RE V' 4 Profied | Cone | cone | Cone |
w xR / b
v Bodes T Type: tEHu
R ]Emnfi& ' , Comments/Text attribute C
N————
A Base0 i = — \ — [ |
# Bpor forces . E " ~——- =
& Scabr torques % | e — Parameters Colors GE posiion  Materil
= Unear forces — —_— ‘ — = e
¥ Contact forces = P | ‘ ‘

T Type of curve: _Grcle v
© T-Forces -“ oee ]
s —__ <% = s

[ = ! +
=B+ 8| <\  pe— _ Pl
o ; -
Name Expresson  Value Commer] ’ ¥

b S 4 [JReverse end normal
e A

2-17

www.universalmechanism.com -18 -
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UIIIVERSAL MECHANIS,

9

0 Tongsuan
(=

3) IEHRZEMIIAIR H ¥ Bodies, A7 UAZ B BRI BN WA R R (1) 244
Nl 2-18, SAJEAEAC A sk + o X BT Uk Bodies, mif
B, EBFEH Add element to group “Bodies”.

B Object ArttRis

~ @ Object
~ 43 Object
| [t Curves
| [ore variables
|l Attributes
(8 Subsystems
~ 4 Images

B, jBase0_FEE
# Bipolar forces
G+ Scalar torques
£ Linear forces
& Contact forces
© T-Forces
% Spedal forces

=8+ Wy
‘Whole list
Name Expression

Value

- ] X
[ 2 o w
SRR E A
*hE T
‘Comments/Text attribute C
Oriented points. Vectors 3D Contact
Parameters Position Points
Coordinates (PP): | Quaternion ~
GO to element s
Image: 4] visible:
[ ~]
[ ]1compute automatically
Inertia parameters

Inertia tensor:
[t I | &
|

[t il
Added mass matrix: |money =

“e-__| Coordinates of center of mass

2-18

4) X, ATIOIE T ANIE, RGE3Nwm4 AN Bodyl, £ H I
Parameters U{[H] Image 41 F RIS HERE T ZR, FHLREF Visible I
NEARES, ] 2-19.

4 Bipolar forces
-G+ Scalar torques
£ LUinear forces
@ Contact forces
© T-Forces

) Object FimtI - u} X
M || B, [
D ot Bl k| Hebme | thE
o Qurves Comments/Text attribute C
# Variables
b Attributes ‘ ‘
S Subsyst
J "L.‘ m“mgs ems Oriented points ~ Vectors 3D Contact
56 R Parameters Position Points
o HR Coordinates (PP):  Quaternion v
~ = Bodies
5 EE GO to element [
4 Bodyl Tmage: [ visible
~ & Joints = >
A jBase0_FEEE = ]

No
FREE
Mass:

Inertia tensor:

\ Al i ]
L9 9

N
=8+ 8 E
‘Whole list

Name Expresson  Value

<

Added mass matrix: (none) -

‘Coordinates of center of mass

Al i i

2-19

www.universalmechanism.com -19 - www.tongsuan.cn
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F) Tongsuan
ECE

5) FEACE TR Name ALK Z WA E 455238, 7E Parameters JUH T
#i Mass &b s (EPFREAL: kg) N1, 7E Inertia tensor b€ XK
AR B L AR (EBRRAL: kg e m®) 4481, 1, 1,
ik 2-20.
HIL: BFAIIA S NG Z G, g T e

® Object AR

(]

- Object
~-{% Object
4 Curves
% Variables
b Attributes
(8 Subsystems
~ 6 Images
& RE
W TR
5 Bodies
9
5 R
~ -2 Joints
& jBase0_[REE
# Bipolar forces
-G Scalar torques
£ Linear forces
#? Contact forces
© T-Forces

SLIECSCRYEE TRy

=8|+ @Y
Whole list

=2

[

Name Expresson

Value

Commej

- [m) x
[
+RE 0
Comments/Text attribute C
Oriented points Vectors 3D Contact
Parameters Position Points
Coordinates (PP):  Quaternion ~
Go to element. =
Image: Visble
= -]
[[] Compute automatically
Inertia parameters
Inertia tensor:
T T T
[ I I |
Added mass matr
Coordinates of center of mass
i i i

& 2-20

6) erp e IR RIMS o () Joints, AN E SRR N RS EL jBase0 JERJEE )

4, Wl 221, SRR H S R i+

) Object FRIEER

~-@ Object
{3 Object
24 Curves
#2 Varables
% Atrbutes
Subsystems
V-G Images
~4 FREE
& R
~ -5 Bodies
5 FE
53R
~-R Jonts
& jBased_EE
4 Bipoar forces
£ Scalar torques
£ Linear forces
& Contact forces
@ T-Forces

Tmlaa«| dshur g/ pr|s

=8|+ 8
Whole ist

Name Expression

Value

Commer|

www.universalmechanism.com

-20 -

- o X
]
Name: |jBasc0_EE + &~
Bodyl: Body2:
= = |[ree |
Type: “h6dof. v
Geometry Coordinates
Transational
degrees of freedom:
[0 x |o.000000000000 A
[ v |o.000000000000 A
[0 z [0.000000000000 ]
Rotational
degrees of freedom:
Orentation angkes
31,2 =
O 1 |0.000000000000 ]
[J 2 |0.000000000000 A
~ [J 3 |0.000000000000 A

www.tongsuan.cn
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0 Tongsuan
N Q =] 45

y.

B Object ArttRis

7) IXFE, BATEIE 1AM, RGE SO Jointl, WIE 2-22,

0o ox
+ @ object SRR E A

L=
~ 43 Object

[ @ -

Body1: Body2:
[Body : (none) ~|[Body : (none) ~]
Type:

| | variables
| o Antributes
|12 Subsystems

~ - Joints
R jBase0_JFEEE
7 Jointi
#F Bipolar forces
G+ Scalar torques
= Linear forces
& Contact forces e

e
=B+ @]
‘Whole list

Name Expression value Commen

2-22
8) #RJE M Bodyl FHEHIEFEEEE, M Body2 FHRHIEFZH, RE
SHAHZRER LN | F&EE_&% i 2-23.

@ Object FRHEERX

[m] X

> ¥ [
~ 0 Object S L ARECRCUR IRV S
° & o +Bu -
4 Curves
) Variables Body1: Body 2]
 Attrbutes 5 ~== -
[Q Subsystems Type: v & REtER
~ % Images B External
2 R ‘B Based
> R B FREE
¥ & Bodes B ¥
2 RE
5 =R
~ @ Joints
R jBase0_F5HE
7 JReEE 2R
-4 Bipolar forces

-6 Scalar torques
£ Linear forces
& Contact forces

<

=8|+ 8BEEE y
‘Whole list
Name B(pr&es»on Value ‘Commet
& 2-23
www.universalmechanism.com -21-
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UIIIVERSAL MECHANIS,

9

9) M Type FHiZHHEFE Rotational, {REFEE K E . ?%j—‘%ﬁi 2 i;ﬁ*ﬁ
XA 1 JREERE — AN RS E B, BN TR R A, 2R
AT X 1, IF HSZ B R S R B R B A, SOOI X RS R ) X
AT (A, WE 2-24.

@ Object FRHERIX - u} X
> B E
~ 0 Object S L ARECRCUR IRV S =
<t o +@o
4 Curves ) i
# Variables Body1: Boﬂ(iyz_
® Atrbutes [reee = |
(9 Subsystems Type: |« Rotational v
~ % Images
& RE Geometry Description Joint force
L -2 Joint points
¥ & Bodes i T
5 B \ ql | \
5 =R
~-® Joints =5 T
s \ Il | |
< JReEE_S72R

-4 Bipolar forces

-G Scalar torques

£ Linear forces

& Contact forces ©
[

e axis X : (1,0,0) v
ER N g

B+ 8 = e axisX : (L0,0) v

E e e g
Whole list

Name Expression Value Comme

< >

& 2-24
10) 7£ Description JUTf, FATAI LA Value {6 RSB RO, T
U SBR[z Bl (UGS TR A A %, IRl 28D, i 2-25.

D Object TIHEER(L - [u} X
B [
i la @ &«| U HPma |
~ @ Object ~
~ 4% Object Name: [FeEE_%230 + & -
a4 Curves
4 Variables Body1: Body2:
¥ Attributes ‘ﬁE L‘Hiaﬁ L“
(9 Subsystems Type: | € Rotational -

~ b Images
Geometry Description Joint force

Configuration

Rotation: [0.000000000000 =

9 RH e

xR | s [0.000000000000 i
~ R Joints ~_| ot coordinate
| R JBase0 ik

[ Prescribed function of time
Value: kS.OODOOOOOOOOQ ZI
[ Fixed

| IR SR

(¢ Bipolar forces

-6 Scalar torques

% Unear forces

1 Contact forces o

B
=8|+ @[y =
‘Whole list
Name Expression Value Commet
- . yd
- — p
- — y
- —
- P
- e —
- y —
. > y —
— —
< >

2-25
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MECHANIS,

(

0 Tong suan

Hsg, WE 69 b, W Llikrh Z AR Joints, ,ME% Jﬁi‘%%ﬁ

Add element to group “Joints”
XF I, anfE 2-26.

— Rotational, 2RJ5%)

7 lli% B¢ Bodyl Al Body2

® Object AR

[
~ @ Object L IRCNCUE S
~ 4% Object
4 Curves
| R variables
| Artributes
|19 Subsystems
~ 4 Images

T

~ R Joints

| [-A jBase0_poEE
| 1% Joit1

(¢ Bipolar forces

-6 Scalar torques
|2 Linear forces

1 Contact forces

=B+ 6 Y ==

whole list

Name Expression Value Commer| .~
B -
[l -
—
T
e
-
b -
e
e —
_
e
-
-
N e
-
T
< >

& s ma fk‘

- o0 x
|
Name: [Joint1 + =
Body1: Body2:
[Body : (none) v [[Body : (none) =]

Type: |« Rotational

[ autodetection

Geometry Description Joint force
Joint points

Bodyl Ts
il il Il q
Bodyz Te
‘ Il I i
Joint vectors
Body1 axis X : (1,0,0) -
A "o o ]|
Body2 axis X : (1,0,0) -
[ e o i

2-26

11) &I H File — Save, AR,

W DA B3R, BTSSR T SCOR M A

% LA Pl
LA IR 25 A
5E LA e 1k
iiipa kL St

DN N NN

www.universalmechanism.com
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N7

y.

ftiwh@mmn

2.1.1.4 BRIKEEAE

1) #EFEFZEH Edit —» Read from file, E(LFH1E “D:\UM Bl 22\ LA
AT HERLL”, EHER A Img, SR I

| ==

(0 )-[] « DATA (D) » UMISIEGE » JLESH » BEHEERY
(I~ 5

-4 | [ 2= mm

rs Read element
fEEg FrEwit=
it B
l |7] FEEEimg
I |E #ekimg
. 7] =Fimg
=
g
E
55| € [ 1 ]
SEFEN): Eifimg

BaTA.

-

| 770 || = |

& 2-27

2) XA, AT RN T HERBGZEE JUTEE (Images), W& 2-28 frr.

SENJ LA I AR 2 3 s A ] ML RCR

EHASHH I

) Object HEMERIXL

>

~ @ Object
4% Object
4 Curves
| |- variables
¢ Attributes
(9 Subsystems
v 4 Images
| R
o FR
» o B
v Bodies
R
B xR
~ & Joints
| 1Base0_igcEE
< YR STR
# Bipolar forces
G+ Scalar torques
% Linear forces hall P

14
=8+ 8 =) i
‘Whole st

Name Expresson  Value Commer|

CIECRIEE

o b
L
Name: [ERfE | # + @ @
Comments/Text attribute C
Description | GO postion
Profled | Profied | Profied | Profied | Pro ¢ |»
Type: (@ profied o]+ ¢]

- Comments/Text attribute C

| Parameters Colors GE position Material
Profle Axis curve

Type of curve:  [Curve 20 v

Scale X [0.000 2

/| scaeY: [0.000 B4

Z___| Number of points: \1072\]
4 Description: [pomesiz ]

| [JReverse end normal

www.universalmechanism.com

=24 -
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UNIVERSAL MEC"A"’SM
N~

3) kA ZEMIBIAIR H [ Bodies (3 %lﬁEF'EE'\—/\I—JJﬁS%MT), ,\\‘):E)L

B R Y, W 2-29. X HE WALk T Bodies, sUAE, ik
FKH Add element to group “Bodies”

) Object TR - o X
[ L e |
~ @ Object L IRCNCHE S R T =
~ 43 Object Name: [#48 + e @ @
| e Curves
| varables Comments/Text attribute C
| e Attrbutes ‘
I Subsyst:
M E ‘m“a;: ems Oriented points Vectors 3D Contact
Y- Parameters Position Points
| ooonh R coordinates (PP): | Quaternion ~
c oo B
« &2 Bodies | Go to element I
o R Image: [ visble
L ~
~ & Joints e |
| R jBase0_fEs [] Compute automaticaly
| IR R Inertia parameters
¢ Bipolar forces Mass: ‘1 c‘
1z Scalar torques i
| % Linear forces Inenmenw}” g 3
1
& B+ (R [t ]
Whole list T &
Name Expression value
Added mass matrix:
Coordinates of center of mass
c G G
I I |
<

2-29
4) IXFE, BATHRAIE T AN, REHS AN Bodyl, A8 H G
Parameters JU[l Image Zbf T H SRk B3R, FH{REF Visible 10
N IRES, B 2-30.

@ Object FHmitsER{ - =] X
[ "
] ‘ @ & oo me & ‘ 7
~-@ Object ~
v o]ob;ect Name: [Body1 | + @
: z mifes Comments/Text attribute C
¥ Attributes ‘
; f: x:;gems Oriented points Vectors 3D Contact
il Parameters Posttion Points.
s R Coordinates (PP): | Quaternion ~|
o Mk
v ;odifs‘ Go to element e
-9 gi | 1mage: [ visible
\p e . .
4 Bodyl . |3 [
v Joints 1'%’&
A jBase0_IKHE X
< JREEE_ER
# Bipolar forces

G+ Scalar torques

=8|+ 6y 8 [
‘Whole st
Name Expression Value Commer|

—eecad | Added mass matr: (none) |

/ Coordinates of center of mass

il il B

www.universalmechanism.com -25- www.tongsuan.cn
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N7

y.
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5) {EACH ST Name AbH41Z R B 4 ERAER,

e 2-31.

wit: BEAASHENEL S H T

7E Parameters ﬁE—F
#i Mass &b s (EPFREAL: kg) N1, 7E Inertia tensor b€ XK
AR B L AR (EBRRAL: kg e m®) 4481, 1, 1,

B — e

@ Object FHmttER{

~ @ Object
~ 2% Object
|+os Curves
|2 Variables
¥ Attributes
-8 Subsystems
v 4 Images

>

< Y TR
# Bipolar forces

>4
=8|+ @ i i
‘Whole st

Name Expresson  Value

Slem g @ &| @G

G Scalar torques V|

5P ma X |

Commer| [~

- o X
x|
Name: [F1% | + @
‘Comments/Text attribute C
Oriented points Vectors 3D Contact
Parameters Position Points
Coordinates (PP): | Quaternion ~
Go to element "

[] visble

- D Compute automatically
~| Inertia parameters

o Mass: [r

= Inertia tensor:

o ) |

9
a)

[
Added mass matrix:

Coordinates of center of mass
©

\g\;l

[(none) J\

P I ]

|

& 2-31

6) 1% H A AR AL B A ) Joints (HLsik AT 2 — NEGERAT), SRJGER H AR
1 Ay ies ¥, i 2-32.

® Object FHMMERIL

"
~ @ Object ~
~ 43 Object
| | as curves
| R Variables
|l Attributes

19 Subsystems
~ G Images
o
e R
o B
~ &9 Bodies
Lo R
| e xR
| s EE
~ & Joints
| R jBase0_JigEE
< JFREE_ SRR
¢ Bipolar forces
|-G Scalar torques A

=B+
Whole list
Name

Expresson  Value Commel

IR RIEE SRy

- o x

|
Name: [{FREE_% | + W
Body1: Body2:
C3 = =]
Type: | < Rotational ~
Geomelry Description Joint force
Joint points n
\ I il &
* L
ol i il &
~|  Joint vectors
e axis X : (1,0,0) -
[1 "o "o Y
1 R axis X : (1,0,0) -
i e o g

www.universalmechanism.com
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UNIVERSAL MECHANIS,

N7
7) XEE, BAVMAIET B =, RGHEZE AN Jointl, WE 2-33.

() Object FHEIRIL - [u} X

v |l o k| OBt b
??;J;;ec[ = ‘ - ‘ 2 | Name: [Jont1 | + [0

Body1: Body2:
| R Variables
|l Attributes [Body : (none) = |[Body : (rone) =
18 subsystems Tvoud | o
~ & Images
[y

| m R
| oo g
~ 7 Bodies
e
| eEm
R
~ A Joints
| R jBase0_iREE

€
' 7 Jont1
|#¥ Bipolar forces w

L
=B+
Whole list
Name Expression Value Commel

2-33
8) ARJGM Bodyl FHZEHIEFEZEE, M Body2 FHEHIEFERIE, RS
S HEZRE AN j SCHE BRI, M Type F 4132 #.7H1EFE Rotational,
mE 2-34.

® Object FHMMERIL - ] x

v SRS "
33°’§3m nlREe0s ‘ wome: i |+ B @ v

Bodyl: Body2:
| R Variables
| Lo Attributes [ ~|[pE ~|
12 subsystems Type:
~ G Images
|

& Translational
“edol.

%2 Generalzed
3% Quaternion

| i

~ & Joints
| m jBase0_jiLE
| € JFREE_SEIR
or ER_EHE

| Bipdlar forces -

=B+
Whole list
Name Expression Value Commel

& 2-34

www.universalmechanism.com - 27 - www.tongsuan.cn
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9

F} Tongvuan

9) £ Joint Vector ZbXJ SCBEFNERAR AR LSS Z Hh, RoRPk 2 }%VZMHXUL%%

| SERREA B H I,

B, JF B R R 5 ORI R R E A

(Eﬁ)y ﬁu@ 2'350

BT SR R
) 7 55 IR 7, 3P AT

Fenhhihfe SC R Z

@ Object FmttaER{L = o x
& Id .
LR YR 2 |
v @ Object ~| = ¢
43 Object Name: [prgesais |+ @ @ v
o4 Curves
Body1: Body2:
# Variables i
|1 % Attributes s i ~]
® ls“bsVs‘e’"s Type: | € Rotational v
3 -.TE; Geometry Description Joint force.
o 3R Joint points.
o HF =R %
T ka I l al
o
o 3R ik T
o I i J
v R Joints
R jBase0_JikHE ~| Joint vectors
< JFEEE_ER A axis Z : (0,0,1) v
< (IR _E K {0 “”U ﬂ”’l u‘
# Bipolar forces v —
Ld
e by [ 15 axis 7 : (0,0,1)
=8+ 6|y & »,"ioﬂ o
Whole list &
Name Expresson  Value Commer]
< >

& 2-35

10) #£ Description UTH, FRATA]LAERAE Value {8 CREBNBON NN B,
YEERARA X S R RIS B (P S i 103 8, FEmel 28D, wiE 2-36.
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£ Object FHRIMEIR

>

v-@ Object RS CHE SRV 2 S|
2% Object
b Curves
# Variables
4 Attributes
(8 Subsystems
v % Images

| R e
4 Bipolar forces bl
@8+ 8MEE
‘Whole Ist
Name Expression Value Commer|

2-36

-28 -

[m] X
o
Name: [[3Z58_ER{k + @ -
Body1: Body2:
3 BE =]
Type: | € Rotational v,
Geometry Description Joint force
Configuration
Rotation: ‘0.0ﬂﬂﬂUUOOOOOO ZJ‘
swt:  [ooooooooooooe %)
——__| Joint coordinate
[T Prescribed function of time
Vale:
| O Fixed
&\7\
5
g
Y Sl -
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MEE 6-9 45, 1B 0] LA ELBE(E Bodies—BRAA BUTHT, piihi #2819, B #5E # Create
joint — Rotational, ,\\\):Jiiﬁx: Body1 % MYMASZ S, F B R a4 2, & 2-37.

¥5
+ T
5 + @ -
Comments/Text attribute C Bames &
| | Body1: Body2:
Oriented points Vectors 3D Contact ‘Baseo ﬂ”ﬂiﬁs ﬂ|
Parameters Position Points Type: | < Rotational 7
Coordinates (PP): | Quaternion e Geometry Description Joint force
Go to ele it i i
© o semen ) | + Create joint < Rotational Joint points %
Image: Visible % Image £ Translational Base0
G ST TN 6dof | ol =l £)
] Compute automatically % General & Ty
Inertia parameters & Quaternion |ﬂﬁ$ T ” T ” c|
Mass: ‘1 E‘
Inertia tensor: Joint vectors
1 Bl I ‘]l Based axis X : (1,0,0) “
| Il ) I "o "o g
2k axis X : (1,0,0) ~
Added mass matrix: (none) -] |1 n||0 “”U n|
Coordinates of center of mass

l 7l o

& 2-37
11) #EFE 39 File — Save, {RAFAFRAL,

i A B3R AT, BRATIAE S T ERAAR (1 A .

v HER LR

v AR LTRSS WA
v AR R
v HERIRRE B

Z I, ORI R AR

AEIVEHNE T UM AU BUENIRNE SCELIK — Bk, a8k
Bl AER, YIS RESZ IR
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212 ffE
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2121 FANGEERF

1) I&FE UM Input 271325 Object — Simulation 121717 B2 /F I H

ENINECY TR (o e aE T E A O,

UM - Object data input - FFiHEE4 I

File Edit Object Add Tools Help

0= Verify data 7 g'uMCwWﬂeﬂ(’Matss UMLoco  Car|[Wheels.

Generate equations... F8 e — 2 4 & 9 v

: o) H 7 &

& Compile equations Ctrl+F9 i R 3: = ks &, H ¥ & A oA \%\ [S
Simulation... Ctrl+M

& 2-38

2) f¥ UM Simulation {/i EF2/FI21T 5, KA UM Input #2/5 (HiFAZE
PR [ B U 1] — AME D

3) INE T AR B SR A A 2-39 FoR, O O SRR B A
2, NANREREE. EREFEN EASTH T A shEE D, BRY
BUREAY, AT RE R AR RN B, BT % AR AT [ BT I 2 AN Bl 7 1 .
A1 TR A S AR T
(O UM - Simulation - d\umSiI#E\ BB\ TR

2 00 IR ARDE HoAlds pea(DEe b T FE,,
shvgo Wk BES BEopo &

|G| 80w

& 2-39
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2122 HERESH

1) EFEEH Analysis — Simulation, 3 H {7 B EHI TN, W& 2-40. (8¢

2)

Btk T AR ®)

(O UM - simulation - d:\um3EiIEER\EAUMVEEN SR

File Analysis Scanning Tools Windows Help

_“ Simulation... F9
Static and linear analysis..  F8

ARGE A DS pEE DED =
& Foprso &

2-40
1F Solver TiMH, ERISKRMELS N Park, W45 E B A Time W& N 100 ([H
FREAAT: s)o

Object simulation inspector
Solver

Speed unit
®@wmh Omis

Initial conditions Object variables XVA Information

Simulation process parameters  Solver options  Type of coordinates for bodies

Solver Type of solution
(OBOF
O aBM (O Null space method (NSM)
®Park
Ogear 2 (® Range space method (RSM)
(O Park Parallel

[Time > ~ 100 @

Step size for animation and data storage
Error tolerance m
[CIDelay to real time simulation
[ keep system matrix decomposition
[[] Computation of Jacobian

Block-diagonal Jacobian

Integration Message Close
2-41
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2.1.2.3 BBV E

1) D3| Initial conditions T, FTUUERRGHHEHE N2, KES
— N E HEEREE Velocity A1 (EFR¥EAL: rad/s).
HIL: BEAA SIS G, igme— TR

Object simulation inspector

Solyver | Initial conditions |Dbject variables I XVA I Inﬁarmaﬁun|

i Coordinates | | Constraints on initial conditions |
=B @00 ~wly

dr ¥ Coordinate Velodity Comment

1.1 0 1 IEE_EH 1
1.2 0 0 R Bt 1a
4 [l P
- o1 G- o1

Mumber of d.o.f. =2

’ Integration ” Message " Close

& 2-42
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2.1.2.4 PATHEIHE

1) s dif4 Integration, AT E, E3NHEE 7] LUFE B BRIKRE 2 28—t
SRR e X Hhiediash, mE 2-43.

[@] Animat ndov
AN G 2O 0w

e

Simulation time (s)
[Mburation time (s) 3.328

[ step duration (s) 8.0168E-6
[Astep size (5) 0.002
Pause [ 2

<

& 2-43
2) M55, £ H3hFE Simulation over $27x; FFEAFUIKEILFE, AT

e 2 o e B e b mSC .

Pause
Process parameters Solver statistics

Type of coordinates for bodies PP: Options
Simulation process parameters Solver options
Solver Type of solution
BDF
ABM (O Null space method (NSM)
Park
Gear 2 (®) Range space method (RSM)
Park Paralle
Time > ~ 100 @
Step size for animation and data storage
cror tolerance

Delay to real time simulation
] Keep system matrix decomposition
[] computation of Jacobian
Block-diagonal Jacobian

Continue Message Save Interrupt

& 2-44
3) fEFAH S A 424 Interrupt, & Ib{FE
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2125 BEAMEF A

1) ILLE[EF) Initial conditions FH1H, K528 AN H HEZ I Velocity K
EA1 (EHERRAL: rad/s), WE 2-44.
it FEAASHENEAZ G, TG F e

Object simulation inspector
Solver | Initial conditions | Object variables | XvA | Information |
Coordinates | Constraints on initial conditions |
=B @ ®0O v ¥
dr ¥ Coordinate Velocity Comment
1.1 0 1 R 30 1a
1.2 0 1 iHE0 B 1a
< [ b
- o1l a- 01
Mumber of d.o.f. =2
l Integration J’ Message ” Close ]
|
& 2-45

2) WA/ ST T Close TR0 B HITHARCOCH 1, HEHn@E 35
B Analysis — Simulation B¢ B % & T HA 241 ®'ﬂﬂ: Bi],
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1)

2)

1)
2)
3)
4)

2.1.2.6 FIXKHITHE

ST Integration, FHRIAT 7, FEBI T 1A LG 2IERVRRERE S
W EGERE X Medeizsl, SO SR 7 fiekeizsl, wmiE 2-46.

(e =m]=]

E” s
QNS G 2 & 0w

[ buration time (s)
[ step duration (s) 8.4447E-6
Step size (s)

0.002
[ 2

& 2-46

RN e T R R T B 5 T, AR 3355 Tools

— Animation Window... 5% T. E &2 #:40 [@ & 5747 77

2.1.2.7 HIEGEIHEE

FETFE e B PR B s, (R 30 B DUTH A 534 Interrupt 28 1E17 5,
M B Close $44, F 3261 .

T File — Close, FIH4RTHAL,

UM Simulation FE/F7EIZ 17, AliBL3E 5 File — Open JNEHARBIR,
AT R TAE,
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2.2 T = WHEAFIM

& 2-47

&l 2-47 FiR N— DA TDBEFPUGERL, 28R i PRI (HLEE. i
WA EAFANEEY . DS H R E SAL T IR, 2000y X3, SRy Y
W, WO Z . HPHBREDEAME, BAHHBE, HEREE SIS Y i
AN E HEE, EFRASHN Y B B B, BEAASEM Y M
HHEE, FEIREHRCZ 2R LIRE R GEE X Mg, FIEs—A 3T &R
g, HA—AMSLEHE.

AGIFHEIRLE: UM Base.

www.universalmechanism.com -36 - www.tongsuan.cn



http://www.universalmechanism.com/

TN (’\ Tongsuan
{Jwversar © necrnis, ’ g ) ’ Ia %

1) IZ247 UM Input f£f¥.

2) EPEFEH File — New object, Hri—/ UM #ifl,

3) &EFEFEH File — Save as..., T8EBEEKAFR “DA\UM Bl # 2\
BRI UM BEEN\UEFHLA 7.

4) HEFFF I Edit — Read from file, KK “D:\UM BV HFER TR
PAIEFFILE” SO FRIPLAE . img. BIAR.img. EAT.img FIIEEL.img
POANS LT, dnE 2-48.

) Ml - O X

B o o |
@ Object NS el Y
- 13 0ope Z+E 0
o Qurves Comments/Text attribute C
{9 Variables
% Attributes ‘ ‘
9 Subsystems Description GO position
-6 Tmages
o R Cone | Box | Box | Box | Cone |[«]»
]
e e +® o
AR
Comments/Text attribute C
557 Bodies S/ T
& Joints [ |
4 Bipolar forces = =
Parameters
& Scalr torques Colors GE postion Materil
< s s e
#? Contact forces =
o rrous —_—
¥ specatoces v —
5
Number of points
= o
B+ 6 Ex Bottom circe: |20 A
Whole list
Name Expresson  Value Comme
Angles: [0.00 2000 4|
Closing: (none) v
< >

2-48
5) HTHZEREHHE, FTUAASENILAIERI, 7Bk LS
Base0. fN/& 2-49, JofE 2 MIBAIREH Object, R J57E4 MAE B 5 1
General JUH K7 Scene image AL/ R 32 H iR 8 JLAATHLEE .

) sl

- [m] X
L & L4
v '@ Object B & NGk | Variables Curves Attrbutes
~ -} Object General Options Sensors/LSC
4 Curves
60 Variables

Transform into subsystem
Path  Dr\umit3i e i IumiS R A1

P Attributes
-8 Subsystems

© Object identifier

-6} Images |uMObject | |
LRk
O B Comments |
o |
& RR |

-5 Bodies Generation of equations

& Joints

(O symbolic
(@ Numeric-iterative

- Bipolar forces
<+ Scalar torques
= Unear forces

Gravity force direction
& Contact forces ex: | ‘
- @ T-Forces o ‘ ‘
¥ Specal forces v ¥:
= ez [1 |
ot
=8|+ 80 =
Whole st Characteristic sze: 1.00 A
Name Expression Value ‘Commer| Scene image:
< >

& 2-49
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6) GUEZE—ANIARE, M Image NHisEr s LT MAE, WERE (1)
RS (1, 1, 1) 25, WA 2-50.

© miEri - o x
[ —— . =
@ Object L ARV IR 2 S _
g e +hB s
o Curves Comments/Text attribute C
¥ Variables
% Attributes ‘ ‘
g
M '&: IS;:sztems Oriented points Vectors 3D Contact
3 & ?ﬁ%’é Parameters Position Points
i) Coordinates (PP): | Quaternion v
o
': gg Go to element <3
v 5 Bodies Image: Visible
= i v
& Joints ‘Eﬁﬁ ‘
& Bipolar forces [ cCompute automaticaly
-6 Scalar torques Inertia parameters
@ Contact forces §
© T-Forces v Inertia tensor:
c c c
: R | |
8|+ 8
o
Name Expression Value ‘Commer|
Added mass matrix: (none) J
Coordinates of center of mass
3 T T
I | |
< >

2-50
7) B ANNIRER, M Image T 738 Fk B UAEF, wEFRE (1)
e E (1, 1, 1) SERO0LE (<04, 0, 0), 1E 2-51,

© mzriug - o x
I e i R
~-@ Object NI R o i,
o t R
i Cur.ves Comments/Text attribute C
#t) Varables
% Attributes ‘ ‘
o
B Subsystems Orented points ~ Vectors 3D Contact
v -fa Images Parameters Positi Points
o 1% ko 1
& A Coordinates (PP):  Quaternion v
& ET
g GO to element Fe
57 Bodies mage: [] visble
LR} p
-l it 7]
& Joints [[] compute automatically
& Bipolar forces Inertia parameters
~Z Linear forces .
- Contact forces v Inertia tensor:

[ I
O] 5 Ll
e

Name Expression Value ‘Commer]
Added mass matrix: (none) -
Coordinates of center of mass
| il .
< >

& 2-51
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8) GIEZE =ANMAIFEL, M Image FHiSEyese JUMIEEL, WEFRE (1)
FMEEFRE (1, 1, 1) SEEFOAE (04, 0, 0), & 2-52.

) i

=

~ @ Object
v - &% Object
gk Curves
9 Variables
-3 Attributes
9 Subsystems
« 4 Images
o MR
o EiA
o ET
o AR
~ -5 Bodies
i
o E
-5 B
& Joints
& Bipolar forces
-G Scalar torques
= Linear forces

SLIERERIEE S Ry

[
=0+ 8 =
Whole list
Name Expression Value ‘Commer]

2-52

- ) x
[
Nome: +hBEE
‘Comments/Text attribute C
\ |
Oriented points Vectors 3D Contact
Parameters Position Points

‘Coordinates (PP): | Quaternion »
Go to element <3
Image: Visble
o 7
[] compute automatically |

Inertia parameters

Mass:

Inertia tensor:
1 &l °l :

Added mass matrix: (none) -]

Coordinates of center of mass
04 al

9) AIFEH—4MX, Bodyl i £ Base0, Body2 &£ H A, Type £ Rotational,
Joint points 7374 (1, 0, 0.8) F1 (0, 0, 0), Joint vector #iEHF Y
B, WP 2-53. R EINE R RS BAALFR R AL (1, 0, 0.8) H
&, HWSsEId 2 5 5 SRR R Y JPPAT I YO RlaT LU S, FF ol
WHY #1527 (EE).

B mEFE

15

v @ Object
% Object
~esb Curves
9 Variables
% Attributes
-~ Subsystems
v G Images
o MR
& A
o EHF
o AR
~ - Bodies
LN il
9 E
ER -
v & Joints
< jBase0_Hhff
& Bipolar forces
-G Scalar torgues

NLIECRIRE R

=B+ 8|
Whole list

Name Expression

Value

Commer|
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-39 -

- [m] X

1>
+B -
Body1: Body2:
[saseo ~ | -l
Type: < Rotational 2
Geometry Description Joint force
Joint points
Base0 %
L Bl “[os 7
B %
\ al al ]
Joint vectors
Base0 axis'Y : (0,1,0) ~
b it "o ]
Hif axis'Y : (0,1,0) ™~
O — 7'
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10) VJ#:3 Description L[, 15 & Rotation {H4 30 (° ), 1EAWIEIRE
SRJ5, ‘A)i% Prescribed function of time, &5 7550 H X EHE A2 (Y), W

E 2'54 o
B miEFiE

15

~ @ Object
~ {3 Object
~egb Curves
9 Variables
% Attributes
-8 Subsystems
v Images
& MR
& iR
w E
& ER
~ & Bodies
LR}
o E
ER -
v & Joints
 jBase0_gitf
45 Bipolar forces
-G Scalar torgues

A

@ &Y G e

=8|+ @
Whole list

Name Expression

Value Commer|

Confirmation

o Replace existing element?

Coordinate is explicit function of time

& 2-54

B
+ @0
H Body2:
[pase0 M |
Type: | < Rotational =

Geometry Description Joint force

Configuration
Rotation: 30.000000000000 Z‘

Shift: 0.000000000000 A

Joint coordinate
Prescribed function of time ‘

=

Value: 0.000000000000 Z‘
[ rxed ‘

11) i F A EIEHE AN R A omega*t, [A175, ZE#H FLIH A5 Accept,

XIS HT 5 omega 2>

SR EIVR N N E  CR Ry T )

(9 0., ¢ UL R BN 1] 50 SR SRS B O 0 2,
FPHH ISR RS A S 50 9] 0 B A 2

B miEFiE

15

v @ Object
% Object
~esb Curves
9 Variables
% Attributes
-~ Subsystems
v G Images
o MR
& A
o EHF
o AR
~ - Bodies
LN il
9 E
ER -
v & Joints
< jBase0_Hhff
4 Bipolar forces
-G Scalar torgues

A

CRIRE Sl

=B+ 6 =

Whole list

Name EXDVESSDOH Value ‘Commer|
< >

www.universalmechanism.com

<

) Initialization of values X

Identifier  Value
omega i

Comment

Add to the sheet: hoke s -

SN

Explicit time function, use 't as time

2-55

- 40 -

- a X
B
+B 8-
Body2:
s <] =
Type: < Rotational >\

Geometry Description

Configuration
Rotation: 30.000000000000 Z‘

Shift: 0.000000000000 Z‘
Joint coordinate |
Prescribed function of time

Type of description

(@) Expression O Fie

(O Function O curve

() Time-table

|omega*t t
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12) &% —ANEL Bodyl &R HIAK , Body2 MEBEAT, Type 1%+ Rotational,
Joint points 7354 (-0.3, 0, 0) A1 (0, 0, 0), Joint vector AFiL#F Y
Hho WE 2-56. R AU HR R AR AR R I (-0.3, 0, 0D
HE, EMSIEEZ RS MR R Y HFAT I Y R LU S,
I HIEMM Y #5247 (EE).

B mErFig

~ @ Object
~ £ Object
4k Curves
Fe) Variables
% Attributes
5 Subsystems
~ - Images
& PR
i
o ET
o OER
- Bodies
i
-8
2 ER
~ & Joints
< jBase0_Hiif
< JEFA A
& Bipolar forces

=B+ 0/

Whole list

5

Name Expression
omega 0

Value

‘Commer|

NLIEEEIEE TNy

& 2-56

- a x

4
Name: [JHEFR_EAT + i
Body1: Body2:
[ R -]
Type: | < Rotational Ml

Geometry Description Joint force

Joint points

i " i
[03 °l ol ]
A f

\ &l & ]
Joint vectors

i) axisY : (0,1,0) v
o g o ]
i3 o3 axis Y : (0,1,0) 4

R PR

13) V) 3] Description J1H, ¥ Value fE 13 H-55 (° ), @A 2-57. Fi~

R EAT AR AR ) — & AR AR IRES o ERO 48— Joint, {E

JRHRL B BEEC R R Joint MEHE S — M ARIA R AL AR R

6 mTing

(]

v Object
v ¥ Object
s Curves
~#t) Variables
% Attributes
2 Subsystems
~ - Images
& R
i
W EiT
o ER
v &5 Bodies
R
Rz
ER--
~-R Joints
- Base0_HAfR
o« jebFIE
& Bipolar forces

"

=B+ 8
Whole list

Name Expression
‘omega 0

Value ‘Commer|
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m] X

(>

Name: [ A +EE -

Body1: Body2:
[ <l

Al

Type: € Rotational
Geometry Description Joint force

Configuration
0.000000000000 A

Rotation:

Shift: 0.000000000000 ]

Joint coordinate
[ Prescribed function of time

-55.000000000000 A

/[

2

Value:

[ Fixed
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14) G ZE =M, Body1 L HIEAT, Body2 EHEIF IR, Type J‘i?qx: Rotational,
Joint points 7} F4 (-0.8, 0, 00 1 (0, 0, 0), Joint vector #FiE#F Y

B, N 2-58. KRR LR R A S ER R ALAR R A (-0.8, 0, 0D
G, WHRGEITZ S SEM SRR R Y BTAT R Y ST DL B,
JEHIEH Y S5 2T (EE).

B mErFig

|

~ ¥ Object
b Curves
9 Variables
P Attributes
9 Subsystems
« 4 Images
o MR
Sl
= EF
o AR
~ =5 Bodies
i
o E
-3 R
v-& Joints
< jBase0_ghif
- JRHA AT
« PEFRI
& Bipolar forces

LT NCHE S I S

=

=B+ 0/

Whole list

5

Name Expression
omega 0

Value

‘Commer|

D] lﬁﬂm@

[ 2-58

15) V)# 3] Description JUH, ¥ Value fE BN 25 (£, nE 2-59. Fix
W W A IEAT 7 Bl — & f EA R AVIAEIRAS o TEEXT T/ — Joint, 1E
SRR ERE U, s BB A2 Joint EEREH) S — /\CFWZIKE/J)EJ*LBJ:*TAO

(]

~ % Object
4k Curves
) Variables
% Attributes
9 Subsystems
~ i Images
o R
& Hif
o T
R
5 Bodies
L
o
2 ER
~-& Joints
< jBase0_hif
- o JHEA_EEAT
< FEH_ AR
# Bipolar forces

LR YR e

- a X
Name: |BEFF_BHh + [ii
Body1: Body2:
5 Tz g
Type: | < Rotational v

Geometry Description Joint force
Joint points
T

R FR

=B+ 8
Whole list

Name Expression
omega 0

Value

‘Commer|
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-42 -

A

i
[os °l ol ]
B f
\ &l & ]
Joint vectors |
EH axisY : (0,1,0) v
R R
B axis Y : (0,1,0) 4

m] X
>
Name: [FEH Bt +BE -
Body1: Body2:
it e =i
Type: | £ Rotational v
Geometry Description Joint force |
Configuration |
Rotation: 0.000000000000 E
Shift: 0.000000000000 E
Joint coordinate
[ Prescribed function of time
[ Fixed
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16) G IR, Bodyl iE#: Base0, Body2 iEFEIFHL, Type ik
Translational, Joint points 73 %4 (0, 0, 0.6) #1 (0, 0, 0), Joint vector
LR X B, 2-60. RoRIE BRI E SE B AARPR R I A0, 0,
0.6) E&, WHHEEMIZAE BAALIR R X P71 X3 L3,
HHEHRE X 852 AT (EH).

——
| @ Object MiErFilia - m] X
B . = o [
@ Object NSO IR A o -
~-£¥ Object Name: [Base0_B#R + @ -
Curves
:: Variables BodyL Bory 2%
P Attributes [aseo =B =]
8 Subsystems Type: £ Translational @
& Images
:;% mage Geometry Description Joint force
<@ Joints Joint points 5
- Base0_if Base0
< JHAR AT ‘ EH :”0_6 E‘
AR %
- jBase0_JBHR ER
## Bipolar forces \ gl gl g
-G+ Scalar torques
~Z Linear forces Joint vectors
& Contact forces Base0 axis X : (1,0,0) ~
© T-Forces
% specalforces v [L o “[[o Y
[ .
+ b=t axis X : (1,0,0) ~
e — C——
Whole ist
Name Expresson  Value Commer|
omega 0
< >

& 2-60
17) 7EShmE 1 5 A%, %5 Mode — Object, R U AR, EoR

ST o AT i O TR D b b (@

Do

) object MHEFFIE n] X
B g | 73 e W E
v Object NIV ot o
{3 Object Name: [jBascO_BHR + @ ~ |
o Curves . .
70 Variables oyl '”fVZ'
< Attrbutes [Baseo EAEES =]
-8 Subsystems Type: | £ Translational e
& Images
=P Bodies Geometry | Description  Joint force
- Joints Joint points
« jBase0_HAR Base0 T
< i | “los i
AR
£ jBase0_igth @ Orientation 4 T
g5 Bipolar forces Grid » c
& Scalar torques Rotation style »
= Linear forces A . >
¥ Contact forces W Selection style X (L00) o
{4 T—Forjces . Coordinate system jl
¥ Specalforces 2 + Smoothing
= A | + @ ‘ ) = i m Perspective axis X 1 (1,00) e
Whie st % Simplifications for mouse operations 5
i 3
Name Expresson | Value Commer] . Showicons
ER o & Mode ® Object
[ Background color... Element
Window parameters...
Visible side of ASC b
< >
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18) FEAAMAE TR b, 4355 i1t Images. Bodies A1 Joints §iTH A4 FF5 AT BA
B PR e RISk K, Al Summary, EAMNRE B A& FLn i
TRBHEHEER (—RESTLIZE), mE 2-62,

) T - a X
L o g L
~-£} Object A -;‘ Q LQJ (k| J’: @ G[? = ‘ Errors not found
s Curves
-9 Variables
% Attributes
2 Subsystems
& Images
=5 Bodies
& Jonts
45 Bipolar forces
-G Scalar torques

£ Lnear forces

#? Contact forces

© T-Forces

% Spedal forces

€5 Connections
-2 Indices

[# Summary
, Coordinates
v
=
+
=8|+ @
Whole list
Name Expresson  Value Commer]
omega 0
< >

2-62
19) L EHKH File — Save, (RAFEIA, FUEH TR REIFEF AT
PRAFAIY IR T 152

Z P, BATGERCT A T B AL el PBERHR AL RO AR
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222 ffE

1) & UM Input F£/5 1 £ # Object — Simulation 21T Ef2F I H
AR AR (ol TR ),

2) f¥ UM Simulation {i 2712175, KMA UM Input F£/7.

3) I3 Analysis — Simulation, 07 B HITEM . (SEBE Sl
T4 ® itz Fo )

4) £ Solver ViTh, & B RSN Park, 1/iEA] Time Jy 30 (s), ¥

FHEBCH 0.005 (s), “AJi% Computation of Jacobian.

Object simulation inspector

Solver Identifiers Initial conditions Object variables

XVA

Information

Simulation process parameters  Solver options  Type of coordinates for bodies  PP: Options

Solver Type of solution

O BOF

) aMm (O Null space method (NSM)

(® Park

OGear 2 (@) Range space method (RSM)

(O Park Parallel
|T|rne i” > | 30 ]
Step size for animation and data storage
Error tolerance
[Jpelay to real time simulation
El Keep system matrix decomposition
[ computation of Jacobian

[Jslock-diagonal Jacobian
Integration Message Close
& 2-63
5) 3] Identifier T, 4 omega Ii{{EH 1 (rad/s), WIE 2-64.
Object simulation inspectar
Salver Identifiers | Initial conditions | Object variables | VA | Information |
Listof idenfers || 1dentfier control|
= B
Whale list
Mame Expression Value Comment
omega 1
2-64
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6) V%% Initial conditions T T, ﬂ%%iﬂﬁﬂﬁﬁ‘%ﬁ?ﬁ@%ﬂﬁﬁ%ﬁﬁ% 0,
KA NBAME BN BE T MRS T KRG,
WA — MR, AT A HARTTRERE, — AT B,

Object simulation inspector

Salver | Identifiers | Initial conditions |Dbject variables I KVA | Information |

Coordlnabesl Constraints on initial conditions |
=B @®0 o w| ¥
dy ¥ Coordinate Velodity Comment
L1 -0,959931088597 0 iR ET 1a
1.3 X 0.435332312999 0 FEAT B tafout)
1.2 ] ] jBasel_Hth ic
< [ r
T I

[ owgmton || vemee || — ]

2-65

7y ek CMp AR T DU “ ARk g AR T I . BT
W, X R AGER  BEERCE N 0, 3% S DR A A 32 30 A T I
BRI, T4 S S C R, Bt T RGP —AMAIBE ).

Object simulation inspector

Solver | Identifiers | Initial conditions |Dbject variables | KVA | InFormatinnl

| Coordinates | Constraints on initial conditions |

=B @@0 xw|y

r ¥ Coordinate Velodty Comment

Li -0.976415370343 -0.135115755926 AR ET 1a

L3 x 0.452815594745 0.0361157559257 FEAF B 1a(wt)

L2 0.0208176503578 0.027640514574 iBased ‘B 1c

4 |:| 3
Y L

Mumber of d.o.f. =0

[ Integration ” Message H Close

& 2-66
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8) {uHl Integration, $ATHIIH, AN A ] LG BRZAL M1 (1123
Rl

o |[@]|=]

Es{ Amimation windc
wQR[0 a2 00wl

-

2-67
9) IWHETEEE, £ HINE Simulation over $27~; #HEFIEFIETE, AT

s 2 1 e ek BSC. YA 78 A G 5 2 5 Interrupt,

2SI =
10) #%&FE B Tools — Graphical window... ] FF— N2 EHE O (B AT
TEEEHED, FEARRERIOME, W 2-68.
Plols EI@
Variables

& 2-68
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11) IEFHFZEH Tools — Wizard of variables... ] A& [ & (Eﬁ'ﬁfﬁiﬂﬁ
pdl /.
12) fEA s () T A M 2) 1k RIEH:, £l Linear variables U1 [HI 44 £ $F

Coordinate, 48 X, S5 AN BIEG, SI@%E rx QBHD, %
STV AR S AL ER 2 X 1A

Wizard of variables (3]
User variables Bt Reactions [* coordinates () Solver variables =7 All forces id Identifiers

=2 variables for group of bodies B oint forces [ Angular variables 7 Linear variables ab Expression

- [ P Selected
O s EiR ]
] ﬁﬂ Coordinates of point in the body-fixed frame of reference
A | o] o] o]
Type
(® Coordinate (O Bipolar vector
(O velodity O Bipolar velodity
O Acceleration () Bipolar acceleration
Component
@x oy Oz Olvl Ov
Resolved in SC of body
|Base0 ;”
Relative to body
0 0
rx (B | lCoDrdinates of point (0,0,0) of body ‘B relative to Base0, SC Base0, ;ro]ech'l:r| o
rix(EER)

2-69

13) iz sk i N B2 EE O
14) 3% 4 Integration, BT B R, 2K & D B gs 82 anE 2-70.
= Plots

Variables

]l [T

=N NoR =3

e S S

17.18 0.14
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&l 2-71 Fros N — MMEGE IR B BRL, 2B A i DU AN MIAR O, A
TEPR IEFRAIREAT) Hp. S RIFE AL TR, Z0 6005 X i,
SO Y B, WA Z . FRAR B E R, WE H B, BRIEAR AR
BRY B Fsl, PRSI X H )P a3, AR BRI AN IR AR AR
AR, RIIE s — DN RGE, A S H B
A FHEIBLE: UM Base,
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1) 1217 UM Input f£f¥.

2) EPEFEH File — New object, Hri—/ UM #ifl,

3) &EFEFEH File — Save as..., T8EBEEKAFR “DA\UM Bl # 2\
B UM EBNBEEIFEALE 7

4) HEFFF I Edit — Read from file, KK “D:\UM BV HFER TR
PABE R FRARRL ” 32 T R EAR img . B AR.img. DAIFH5.img FIjesE
Frimg WA JURTIETE, i 2-72.

6 mEmm - "X
Bl o e N
B oot MElA R k|8 Gshee x| i =
? ot Name: [FEESHT £+ BT
a2 Qurves Comments/Text attribute C
" Variables
¢ Attributes ‘ ‘
'@\ ]S;;gbsztems Description GO positon
v i
& g - Lnk | Cone |
& BT N
i e +® 9
o
5:011 E%ﬂ ‘Commemsﬂ@)(( attribute C ‘
& Joints
-# Bipolar forces P 1 i
€ Scalar torques arameters Colors GE postion  Material
= Linear forces Point . _ _
 Contact forces \ o I |
© T-Forces I o4 = g
9 Special forces
-
+
=8|+ 68 =] bw
Width: _U.Dﬂ
Whole st
Name Expression Value

[] Additional rotation

2-72
5) HTERAA HHE, it IRBE YA @ENIA, 7] B34 R4 Base0.
W 2-73, oA MBERIRE H Object, A5 724 A2 B 51 General
LI N7 Scene image At Tﬁ%%%ﬁ%ﬁﬁﬁﬂio

) mEm o X
B I 4
~ B Object A~ -v‘ Q& Q ‘ {"r' @ = & | Variables Curves Attributes
~ - Object General Options Sensors/LSC
4 Curves -
50 Variables Transform into subsystem
% Attributes Path  D:\umiZil e Fhrumis R BN
. ]L‘? Subsystems Object identifier
% Images [umobject |
&
& @B Comments
o Y \ \
& R
-5 W’B Generation of equations
R/ Joints (O symboic
4 Bipolar forces (@ Numeric-terative
G+ Scalar torques
£ Linear forces Gravity force direction
- Contact forces ex: ‘ c‘
© T-Forces oy ‘ c‘
--% Special forces v ¥:
[ ez ‘—1 E‘
+
=B+ @ i)
Whole st Characteristic size: 1.00 A !
Name Expression Value ‘Commer| Scene image:
< >
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6) B —ARIAREEIE R, M Image N7 Bk AR T, &Efﬁ’i%
(1) fEEzEE (1, 1, 1) 335, mE 2-74.

UIIIVERSAL MECHANIS,

@

(O =) - o X
B e oy [
© O objet NI R
" & O = teme +hE T
7 Curves Comments/Text attribute C
£t Variables
=3P Attributes ‘ ‘
g
%: fmu:gq;ztems Oriented points Vectors 3D Contact
v
Parameters it i
o R Position Points
& E Coordinates (PP):  |Quaternion ~
& LB
,.:\ éég Go to element <
~ 55 Bodies Image: Visibie
R 1 B
& Joints ‘ﬁ%ﬁ- e ‘
-#5 Bipolar forces [[] Compute automaticaly
-G SCalar torques Inertia parameters

= Linear forces

@ Contact forces
© T-Forces v Inertia tensor:
T T T
= ; | | |
8|+ 8|2
e
Name Expresson  Value Commer|
Added mass matrix: (none) J
Coordinates of center of mass
C C C
\ | \
< >

2-74

7) s AT EJ7 A B, SRS AN, a4 AT,
M Image THisE L FLATATEAR, WA 2-75,

@ wEmn - o X
B o o 3 &
0 oot SLIESSRIRE Sl =
2 ot +wBE
4 Curves Comments/Text attribute C
~Fed Variables
b Attrbutes ‘ ‘
S Subsyste
ﬁ I;a;\és ems Oriented points Vectors 3D Contact
™ 5
o Bl Parameters Position Points
& A Coordinates (PP): |Quaternion ~
YT
& RS Go to element (<3
~ 557 Bodies Image: Visble
-3 @B R =
5 YIBE > |
& Joints [] Compute automaticaly
4 Bipolar forces Inertia parameters !
~= Linear forces |
& Contact forces v Inertia tensor . . .
1=
: 1
B[+ 8/m
ke
Name Expression Value Commer| |
Added mass matrix: (none) -]
Coordinates of center of mass !
c c c
| | \
< >

2-75
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8) sidrAMTARk b 05 AL &, S AR AR = AN, Hfr O EAT
M Image 53 g 2 JUFATERAT, BB B0 AFRC0,2,0), A 2-76,

6 mEmI o x
o P [
@ Object N IR SRV T
£ Object Name: [EFSH| + @@
o Qurves Comments/Text attribute C
F) Variables
-3 Attributes \ \
o
%: fmugzy;lems Oriented points Vectors 3D Contact
~ o !
g Parameters Position Points
R v Coordinates (PP):  |Quaternion |
& BB
:‘ éig GO to element [
0
~ -5 Bodies Image: Visble
5 @R -
o YR et <]
= REEfF [] Compute automaticaly
& Joints Inertia parameters
3 Booer s
G+ Scalar torques )
= Linear forces v Inertia tensor:
c c c
- B | | |
IR = B
e
Name Expresson  Value Commer]
Added mass matrix
Coordinates of center of mass
c c c
\ |2 | |
< >

& 2-76
9) FIZEE—/1MK, Bodyl i%E# Base0, Body2 iEHHIEIR, Type ik
Translational, Joint points 73 %5 (0, 1, 0) 1 (0, 0, 0), Joint vector
HIEEE Y B, i 2-77. RoRBEEIE IR R A5 SR AAER R (0,
1, 0 HE, BEERESEBIRR Y #mTClra), JHEEEFRE Y B
H5Z AT (EA).

£ mEmia - u] X
[ [
@ Object LBl | OGP e x| ) oy
% & o g
4 Curves . .
#) Variables Bodyl: Body%.
b Attributes |Base0 ~|mEw ~|
- '&‘i Subsystems Type: £ Transhtional =2 :
v T
: ':\na,%; Geometry | Description Joint force
o REE Joint points |
& YRt Base0 T
o faett \ iE I |
~ -5 Bodies
9 AT ®
i \ | I |
-3 TEFEHT
~- & Joints Joint vectors
& jBase0_&RiT Base0 axis Y : (0,1,0) ~
& Bipolar forces - = -
£ Scalar torques v lo E o |
= .
m axis Y1 (0,1,0) v
=8|+ 8@ .
Whole fist i
Name Expression Value ‘Commer|
< >
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ECE

10) s iR EJ7 e ™, RIA AR MR, Body2 IEFEAIETT,
Joint points 5374 (0, 0, 00 F1 (0, 0, 0), Joint vector #FIEFE X i,
WA 2-78. KPR PR RS SR ER RIS E S, AIEPRIT S
AR & X —fFEEﬁf_ Uﬂziﬂim J‘fFEé})\‘/iﬁﬁ"ﬁE"J X 52 F17 (Eé?)c

B mEmG
15

« @ Object NI Y X B

~ ¥ Object
4 Curves
~Fed Variables
b Attrbutes
(8 Subsystems
~ -G Images
R
& B
& YRt
G REEET
~ -5 Bodies
-3 @B
5 R
9 fEtt
~-& Joints
< jBase0_#iBiE
. jBase0_YHm
%5 Bipolr forces >
[

+
=B+ 8/ Ea]

Whole list

Name Expression Value ‘Commer|

2-78

- [} X

ane: [pw sttty | + B 0

Bodyl: Body2:
[Base0 = |[mmm -l
Type: £ Translational =2
Geometry Description Joint force

Joint points

Base0 T ]
\ | il i
Y &

\ °I | i
Joint vectors

Basel axis X : (1,0,0) =

i T o g,
Pk axis X : (1,0,0) |
i o o |

11) V¥ 2] Description UL, 4)i%¥ Prescribed function of time, 7E5# H %
R R(Y), SRJEAE T 7R e A AR IE S sin(t), B4, & XN

BRI X M IERIZE), IREN T (m).

® wEmLS
B

«-@ Object LBl | OGP e x|

~ ¥ Object
4 Curves
#e» Variables
b Attrbutes
-8 Subsystems
~ -G Images
i
& R
& B
& Rt
~ -5 Bodies
B i
o B
-3 Wt
~-& Joints
& Base0_EETR
< jBase0_BHT
& Bipolar forces

=B+ 8/ 5
Whole list
Name Expression Value

www.universalmechanism.com

-53-

- (m] X

=
Name: [jase0 YiBHE | F G -
Bodyl: Body2:
= logn |
Type: £ Transhtional v
Geometry Description
Configuration

Shift: 0.000000000000 Z]

Joint coordinate

Prescribed function of time

Type of description

(@) Expression O Fie
(O Function O Curve
O Time-table

|s'\n (0 g
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(EDE:

12) A =ML, Bodyl EFEBEIE R, Body2 iHENERAT, Type &+
Rotational, Joint points 73724 (0, 0, 00 1 (0, 1, 0), Joint vector
HIEEEZ B, WE 2-80. FORKEEAA (0, 1, 0O 5REIE A

B TR SR I Z Bha] U3, IF BRI Z i 5 2 AT (.

o

© mEpE

[

~ ¥ Object
4 Curves
- Variables
b Attributes
(8 Subsystems
~ -6 Images
Rl
G B
& BT
G REEET
~ 57 Bodies
-3 @B
5 R
9 fEtt
~ & Joints
& JBase0_EBR
£ jBase0_fliBHT
< R R
45 Bipolar forces

~

=8|+ 8/
‘Whole list

=2

Name Expression

Value

‘Commer|

|| W k| O B k|

& 2-80

- [m] X
9

Name: + @ - 1
Body1: Body2:
e |t ~|
Type: | < Rotational v
Geometry Description Joint force
Joint points
il T
\ i | all
e L
\ i | i
Joint vectors
BT axis Z:(0,0,1) ~|
b o i ali
REEEHF axis Z : (0,0,1) ~
P o i ai

13) S s B A 7 iR ST, EH AR, Bodyl LA
W hr, Joint points 7354 (0, 0, 00 1 (0, 0, 0O, WHE 2-81. FR~
B e AT B S SR bR 1 5 S B A, e AT Se g AR 1 Z ] L Z),
ﬁﬂ%%ﬂ%z%%Z%ﬁ(%ﬁx

B wEm

[

~2 Curves
Ft9 Variables
< Attrbutes
(8 Subsystems
~ -G Images
& R
G 1B
& B
& M
~ 52 Bodies
ER -3
LRV
o st
~ & Joints
£ jBase0_#B1R
- JBase0_tI R
BT
< EABT_BEET
25 Bipolar forces

A

=B+ 6
Whole list

=

Name Expresson

Value

‘Commer|

www.universalmechanism.com
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% 2-81

-54 -

- o x|
[

+BE -
Body1: Body2:
= | |
Type: < Rotational v
Geometry Description Joint force

Joint points

H8R %

\ i | i
s %

\ il &l ]
Joint vectors

FE=rd axis Z: (0,0,1) ~

R CO S
Reestt axis Z : (0,0,1) ~

B 7o i ]
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14) 7EhEE i 58, 1%% Mode — Object, RIYIH AR, EBiR
IR BT .t e 0 TR D Rt b (@

Do

B mEmE - o x|
B o : =
 Curves N IRSCE IR Y - =
o Varibles name: (iR e |+ B @
% Attributes
(8 Subsystems QB"de Botly2] ]
-G Tmages [pmtm [ ~]
o Type: | < Rotational v
& @8
o YT Geometry Description Joint force
& DEFSIT Joint points
5 Bodes oRin i
-2 BT [ ][ ° °
: ééﬁ Orientation 4 Ty
T o o L
£ jBase0_{#1Bi7 Rotation style 4
& jBase0_El BT election style »
BT . 0,0,1) >
< FIOER_TEEH Coordinate system = =
£ Bipolar forces © Smoothing
. = Perspective 00.1) o
=8|+ ar 2] % Simplifications for mouse operations o
Whole list H, Show icons »
Name Expresson  Value Commer| & Mode ® Object
[J Background color... Element
‘Window parameters...
Visible side of ASC »
< >

& 2-82
15) 7EAAMAERIR o, 4395 s i Images Bodies 1 Joints §1TH A4 B AR AT LA
BHAR TR BEKR; ST Summary, 754 M)A BN &A R
AR SAZEM R (—RIES T LA,
16) EFE I File — Save, TRAFEAL, FRJ5CH UM Input 27 . EEE
I AT AT R P A PRATAR AL ) S 16

Z o, FATTER T M R AL A
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3)
4)

5)

6)

7)

232 ffE

1Z4T UM Simulation 15 Z5%F .

P File — Open..., AHCHMEEE, REEMBBEE “D:
\UM BEIEANRR 1 UM AL, XAl LR 2% E N A =M, &
PRI TR —, FTDATUEAAS kPR EER, A5 OK.

(3 open object X

Scan the forder:

|D:\p.nmi'§ﬂ||$i[$i\iﬁﬂ‘~]um#§i‘.!

v -2 DYumiBIIEEE \FEE umiE Al
B MRET

B fHEM
B FaraR

(D \umiE USRS e um B A A1 |

III Cancel Accept as default

2-83
Ha 2l bR H EH R Sl ] RN S (— A E R R
EHEE SR Analysis — Simulation, 3 H 45 B4 H AR (BLE R ST

A ®),
1F Solver JLTH, ERIKAFERE N Park, W45 B E] Time ¥ & N 20 (),
e 2-84.

W Tools — Wizard of variables... T A8 & [ G (B0 i T HA
}ill e,

FEAR B ) 3 2 ) 2) s R R SEAT, A N R ER Ak b 0, 4, 0), EFF
Coordinate, 4V, WIE AN BIbs, QAR rv (RS,

FORNEHAT JRFRALRR R RL (0, 4, 0) 7ERARALKR R IS BB,
A 2-85.
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Salver Initial conditions Object variables XVA Information
Simulation process parameters  Solver options Type of coordinates for bodies  PP: Options
Solver Type of solution
[@]:5
O M (O Mull space method (NSM)
@ Park
8 E:: Pzaralel @ Reange pace method R
[Time > v =@
Step size for animation and data storage
o oerance
[pelay to real time simulation
[[] computation of Jacobian

Blodk-diagonal Jacobian

& 2-84
ab Expression User variables B Reactions |* Coordinates (@ Solver variables £ All forces
£ variables for group of bodies B Joint forces A Angular variables 47 Linear variables
5 [ WELE Selected ..
0w Eo |
i g ﬁ,l'ﬂﬁ‘ Coordinates of point in the body-fixed frame of reference
s | o] | 0]
Type
(® Coordinate (O Bipolar vector
O velodity O sipolar velodity
(O Acceleration (O Bipolar acceleration
Component
Ox Ov Oz Olvi ®v
Resolved in SC of body
Basel ;I
Relative to body
Basel ;I
0 0 0
v
‘r:v(ﬂgﬁﬂ-) |||Coordhanas of point (0,4,0) of body REYEHT relative to Basel, SC BaseD, Vector |
riv(GEEAT)
& 2-85

8) RrizAEIETIHARIZIEE L, RERHLERT.
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9) ¥4 Integration, FATIETE, W LUE BT _Ehsid SRS 5]
B MEIE, BRUA R

B
@ |

& 2-86
10) Ei=h B, (EshiEE O a5, P Position of vector list — Top, IX
FEAEZNE & 1 EJT st EoR T iz .

=
Vectors { Trajectories
M1 v H) - Coordinates of point (0,4,0) of body KERHT relative to Base0, SC Based, Vector
RGO
. Coordinate system

Grid 4

Rotation style 4

Modes of images 4

Cameras 4

Look at...

Left B

Clear list of vectors

Vector settings...

[[] Background color...
Window parameters...

& 2-87
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11) A& rov(REFeAT), B BrO L H it (4), MRadk

B H .

12) it5 )5, £33 H Simulation over $27~, SEHAE, RGHEHH

U 5 4241 Interrupt, & 1E45

E Animation window

EE=E]
Vectors / Trajectories
% .I‘:V(_ﬁﬁﬂz} - Coordinates of point (0,4,0) of body REREAT relative to Base0, SC Base0, Vector
A |yl
AP G 2 88w
@ paramet P
[ simulation time (s) 20.02
[ Duration time (s) 1704
[ step duration (s) 1.0596E-5
[“Istep size (s) 0.002
Pause @ O

& 2-88

13) KBS ANl K ahE 5% £ BB RS BTG THE 20T

)

sl E DIE%%—/I\@%E-; , %+ Save animation....

[=] Animation window =
Vectors / Trajectories

& ;v GR4EAT) - Coordinates of point (0,4,0) of body FE§&4T relative to BaseD, SC Based, Vector

A e

RN G| e Do w

B Copy to clipboard

Bl Save to file

Save animation...
& 2-89
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14) 7E58 H % 11/4)i% Save animation 1 Codec Tﬁ%%ﬁjﬁﬁ
Uncompressed i HAMIET, A5 & Apply.

_.A‘!."I settlngs - L
[] save animation
Copy step 10.10000000 bA|
File name BHE A |

, Time scale /1.0000 pA|

. Codec:  Uncompressed v

| Apply I Cancel
2-90

15) midif%4l Integration, BEATOIH S, THRELRE R AN ZER B & H,
HEETEE, SiFEM Interrupt, 2 HAIFERRY H 5T A2 sl m S

R R AR R avi.
Process - - “

Process of creating files "AVI" ...

- = |

— = — — - =

& 2-91

v THEHL » DATA (I:) » UMESIEEE » SRIUMER » BEEHEE »

B} EEN\V) 18 =EH)
§i Play with MPC Hl= =

r

B EiHEs -] Fh
|\ History 2017-10-13 22:22  Irfisk
) input.dat 2017-10-13 22:22  Universal Mecha... 6 KB
[ inputaor 2017-10-13 22:30 T ) 1KB
|7] last.fin 2017-10-13 22:59  FIN 37f% 1KB
7] lastict 2017-10-13 22:59  ICF 3zf% 3 KB
|7] last.par 2017-10-13 22:59  PAR it 1KB
L last.aor 2017-10-13 22:59  SEHETTE () 1 KB
[ objectbmp 2017-10-13 22:22  BMP Ei& 226 KB
T HEEEER avi 2017-10-13 22:59  AVI Video File 275 732 KB|
& 2-92
16) XM UM Simulation £/ EF2F (B FHH FI8hHE & DAL, FUTR R
FIITI 75 B HRT L D .

www.universalmechanism.com - 60 - WWwWw.tongsuan.cn



http://www.universalmechanism.com/

)

P s f j Tongsuan

INIVERSAL ) MECHANIS]| g ’ Ia /v‘l %

(

24 R RELBEZGL

2-93

B 2-93 Fin N— PRI S RS, SHRAH =ARIE G, Kl
A, Ntk B FIZEHEZE) dHpk. RS % RIE S TRER T HE b, 468X
Wi, SROON Y Bl WEOON 2 B H A SRR E A, (UERE, WA HHEE,
Nil4ae A FIRIAA B 48 ELA I AR ALAR R Z R ~F 3l () B BT, R RS B,
Wil A SFRMERE A28 EE:, Rtk B AR At pyA-5e
Je#IER:

A B UM Base. UM FEM.
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3)

2.4.1 WERFTHSE

IZAT UM Input F25%, #g— UM BAL, BIEA “D:\UM B 22\

RE UM ER\NIZHEE RS-

] “D\UM VI FEFEFEM &7 TS Beam 2] “D:\UM 3|

HFERK UM HEN\RIZHEE RS 7. Beam £ BAE—/ UM £

EEM A input.fum, ZSCHFFTEAEH ANSYS. ABAQUS B AtRA R

TCAR R HRFH REMEARS “CFEERE”, KIEHE 0307 B
“0317, HEHEMN ANSYS B ABAQUS S MRS UM HFEA 51540

AR, XHEAFHER.

w1 ANSYS-UM #2117 1] E #E4 ilim 2 X fF input.fss ,  il] ABAQUS-UM

#17 H Fif R gEA4E /18] ZAF input. fum o

C v HHEAL » DATA (D) » UMBESIERE » HAOUMER » RISEESEH% » Beam

i) == IEM  #=EH)
BEER Y HE~- @E  FEEE

-

EZiR EETH5 =3 Foh
input.fum 2017-04-12 23:04 UM Flexible Sub... 618 KB
& 2-94

P Tools — Wizard of flexible subsystem, FJFF MR T RS
EL

~JFo

) Wizard of flexible subsystems - m} X
IR S L B R IR R IR Sekct dotaf

Data file:

2-95
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4) e 2-95 RHA N Sl , 7R So v e R B4R “DAUM

BHE\RE UM BE\RIZE S RS \Beam”, EH input.fum, s
OK.

£2) Read FEM model of object X

Scan the forder:

[D:\UMES rRE R EIUMIS A \RIZRAE S B 2
~ -G DAUMIBI R EUMIE RN\ S4B S F ik Data imported from program: ANSYS
~ & Beam Name of solution: FEM
LB inputfum 12.04.2017,23:04:13, FEM
Nodes: 369

Finite elements: 162

Degrees of freedom: 2214

MNormal modes: 20

Static modes: 12

Computation with lumped mass matr
Min. natural frequency: 5.36

Max. natural frequency: 280.89
Generalized mass matrix: present
Generalized stiffness matrix: present

[D1\UMER 18472 TR UMD MBS 7 Se\Beam\nput. fum
= ( )
2-96
5) in#E Beam A5G, X HILATAIPLAE General T IIE RN, F
FRICERAF A . oAl S H S5 E .

) Wizard of flexible subsystems: FEM
@k OGP aw N+ A0 e si|we|s

Subsystems information

File of subsystem

DNUMER I BRAE \FRATUMIRE) AR S B 4k \Bean
Data imported from program:

ANSYS16.0

Name of solution:

FEM
Title of solution (comment)
12.04.2017,23:04:13, FEM

Nodes: 369
Finite elements: 162
Degrees of freedom 2214
Normal modes: 20
Static modes: 12
Normalzation No

Smplfied

& 2-97

www.universalmechanism.com -63 - www.tongsuan.cn



http://www.universalmechanism.com/

TN F; Tongsuan

~N

6) D43 Solution W, W] LA RIS BRCHA: B 54521 20 BriEa
FESH 12 i iias (2%6), A —iids, A Animate 7] AT U
PRAL,

3 Wizard of flexible subsystems: FEM - O X
@A« Srmr | Geew s aes sk slme$ General Poston mage Sobton
Data set
Original

Transformed
Name of transformed solution
[Fem
[[] save to the same directory
Modes Rigid body Interface nodes
20 normal modes, 12 static modes

Selected normal modes: 20
Selected static modes: 12

v Lnorma,  5.360 W~
| 2. normal, 12.813 |
v

v 4.normal,  29.024
v 5. normal, 35.202 |
vl6.normal,  48.051
¥ 7.normal,  68.698 vl
Animation of modes

Ampltude Rate

1 1
Frame per 1/4 period: SZI
Stop

Transformations
Modes shift SC Rotation of SC

[] Exclude rigid body modes

0.000 A

Transform Save as
Simplfied

2-98
7) ’A)i% Save to the same directory, A1t Exclude rigid body modes, %8
HUEMZE 0.3 Hz, 87 4%4E] Transform, #HATHSIENIL .

| ) Wizard of flexible subsystems: FEM - [} X
@lla & Udshmr R @w E - A &R S| &S General Postion Image Solution
Data set
Original

Transformed
Name of transformed solution
[Fem

[[] save to the same directory

Modes Rigid body Interface nodes
20 normal modes, 12 static modes |
Selected normal modes: 20
Selected static modes: 12

12.813
v 3.mormal,  14.788
v|4.normal,  29.024
v 5.mormal,  35.202
v/ 6. normal, 48.051 '
v 7.normal,  68.698 v

Animation of modes
Amplitude Rate

Frame per 1/4 period: SZI
Animate
Transformations

Modes Shift SC Rotation of SC

Exclude rigid body modes
Frequency: |0.300 Z]

Transform Saveas

Simplfied

& 2-99
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9

8) TEHH FhH s 2 (Y).

Confirmation

o Subsystem maodes will be normalized. Continue?

=) &(N)

& 2-100
9) SREHH W MR, ESE A OK BiA],

Warning >

| 6 rigid body modes are deleted from the transformed data set

UM - Object data input >

Data conversion complete

2-101
10) A JG K i%4l Save as, R H E 55 Save, ZAJG A OK. XFEFRA
MFEEATE] T UM 5 BT 75 A O input.fss, 747 T 42 “D\UM
BAEFRE\EA UM BHE\NIZHE S R4 \Beam”.

Transformations
Modes shift SC Rotation of 5C

Exclude rigid body modes

0.300 A
Save flexible subsystem data >
Path to subsystem data
|D:\UMERI 32 A TUMIBR \IERB S R 408 3
Transform Save as Save Cancel

2-102
11) KAFTMAR T RS M 'S Wizard of flexible subsystem.
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242 NIEBEREEIE

1) [E2] UM Input F2fF E M, MEE “D:\UM IR\ LA EM\RIFE
ERGE” WIKRSNI A EM L Beimg, Rk img A3 . img, KL
PE.img 1% &N Scene image, 17 MERUA Z i F, B ITINIEE g =
-9.81m/s?,

B mzmazs

- (] X
B op [ 74 gl Y Ld
~ - Object NLIRSSRIRE Y Variables Curves Attributes
~ - Object General Options Sensors/LSC
4 Curves .
£ Variables Transform into subsystem
% Attributes Path  D:\UMEY 2 AUMIBRN\AEHS & 2R
(8 subsystems Object identfier
& Images [umobject |
o EE
o Al Comments
o HE [ |
= Bodies
- Joints Generation of equations
-4 Bipolar forces (O Symbolc
G Scalar torques (@ Numeric-terative
£ Linear forces
 Contact forces Gravity force direction
@ T-Forces ex: ‘ E‘
% spedial forces o ‘ c‘
& Connections 4 "
" e [1 B
=8+ 8 iEa)
Name Expresson  Value Commer| Scene image:
el
wE
< >

2-103
2) IS —ANIA, frsa NRHE A, M Image T H73% IR FE LA RIAE, 2
1% Compute automatically, #2572 B SR JUAT B V55 AR B &
S EAF O E, WA 2-104.

[OfE-

- O X
ﬁ-‘a er‘ﬂn@wmh‘ L
~-[ Object ~lEA S 4 =
~ - Object Name: |AI{EA + t]
o Cur_ves Comments/Text attribute C
¥e» Variables
% Attributes ‘ ‘
8 Subsystems
TR b::bm Oriented points  Vectors 3D Contact
™ I;nages Parameters Position Points
~ & Bodies Coordinates (PP): | Quaternion v
o AliEA
-8 Joints Go to element
& Bipolar forces Image: [ visible
G+ Scalar torques
i ]
£ Linear forces ‘WM v‘
& Contact forces ‘Compute automaticaly
© T-Forces Inertia parameters
@ spctors
e Connections
122 Indices v Inertia tensor:
C C C
- fezs 7 | |
=B+ 8 3] [
et
Name Expresson  Value Commer
‘Added mass matrix: (none) J
Coordinates of center of mass
\ g Jozs
< >

2-104
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@

3) EHIAEREE AW, i NIk B, §§ﬁ5WUWA$H|EO
4)  SEAEEMBAL % Subsystems, SR 5 7EA <2 B AL s+,
=7 &%, M Type FHEHEFIEE Linear FEM subsystemo

O mzazs o X
B =
~-0 Object S LR SIS S
- Bt +@u
o Curves
%) Variables Type: | 7 Type: (none) 2
% Attributes Comme ? Type: (none)
v (8 Subsystems |: [Elincuded
7 Subst =) external
% Images 4 Wheelset
7 Bodes
- Joints & Balast
& Bipolar forces G Caterpilar
G+ Scalar torques ¥ Flexible Raiway Track
£ Linear forces
#? Contact forces
© T-Forces
@ Spedial forces
e Connections
-2 Indices
[ Summary v
[

=8|+ 8™ =

Whole list
Name Expression Value ‘Commer|
< >

& 2-105
5) TFEFHHMICHNEAEH, EMEEAE “DA\UM BRI R\ E UM A
B\RIZRIBEE RS, EH Beam, Sid OK, ¥ Beam I FREZ T EAN

NT7ERYN e
T UM 55
@ Read FEM model of object X
Scan the forder:
[Do\UME e ERIUMIEE) AR S 5 |
v -& D: \UMi“w|$i1f£\ﬁE’JUWf§i\ﬂ'Jﬂ’ﬁA$é}i Data imported from program: ANSYS
. Beam Name of solution: FEM
12.04.2017,23:04:13, FEM
Nodes: 369

Finite elements: 162

Degrees of freedom: 2214

Normal modes: 26

Static modes: 0

Computation with lumped mass matri
Min. natural frequency: 5.31

Max. natural frequency: 736.41
Generalzed mass matrix: No
Generalized stiffness matrix: No

|D:\UMi*Z‘ﬂIIﬁﬁﬁi\ﬁﬁ"]uméﬁ‘é\ﬂdiﬁé‘ﬁéﬁ\%am
carcs ( :

2-106
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y.

N,
6) EfnA AZFMESE, £ Image T A% £ Simplified Z¢ Full #5X, AiE#F

RN AT, PLAEEMR ST, mE 2-107.

B mizgazs - o x
B . ra— . 3
@ Object L@ e k| B , .
2 e +
o4 Curves
L3 Variables Type: | Linear FEM subsystem ~
550 Attrbutes Comments/Text attribute C
-9 Subsystems ‘ ‘
) FHR
% Images Solution Coordinate systems
=¥ Bodies General Position Image
18 Jf)'\ﬂls Image
il z\:);r(forces O simplfied @ Ful
G I torgues
£ Linear forces Optiens  Color
@2 Contact forces Color
,g ;'F‘):‘e;mes Visual elements
© cgzcnecmns ® nodes
12: Indices (O single node elements
[ Summary (O Beam elements
() Shell and plate elements
+
= H‘ w m“j__ll &= O solid elements
\Whoe ist O polygons
Name Expresson  Value

2-107

.Dn’fuse . Emissive

7) BIEE L Bodyl %3 Based, Body2 E#FFMIE.FEM, Type N 6
d.o.f., Bodyl 1 Body2 [ iRl 2 JR i, 7E Coordinate T T & L

=B,

ﬁ%']i%‘]ﬂ‘ X HAEEHAISR Y, Z ?Hﬂ%i))f g 2-108.

| © mzEazs u} x|
L{I "
@ Object LEmla e & OGP x| _
iagd Curves 3 .
“-r9 Variables Sody1: ;odvi
% Attributes [Base0 ~|[ErRFEM ~|
{5 Subsystems Type: | N6 dalf. v-& NRBERAE
) R B External
% Images [ Autodetection B Based
=¥ Bodies Geometry Coordinates B AlFA
~-& Joints B Al
8 jBase_FEM Transhtional & TR
¥ Bipolar forces degrees of freedom: LB FEM
-G Scaiar torques % [0.0000000000¢
£ Linear forces
2 Contact forces [J v |o.0000000000¢
© T-Forces [J z [0.0000000000¢
@ Speci forces Rotational
e Corj”edms - degrees of freedom:
2 Indices = Orientation angles
=nA ‘ + @ ‘Ij_tll B 312 v
Whole list 1 [0.000000000000 =
Name Expresson  Value Commel [ 2 [o.000000000000 4
3 [0.000000000000 )
< 2 ||second body ZRt4E2.FEM
2-108
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8) HEHIAME A, HEA4 N jBased FEM 2, 1424 Bodyl 1 Body2
(R AR ER A (10, 0, 00, BUH X 5 EFEIKE B, WE 2-109.

9)

| name +BE -
Body1: Body2:
[Base0 ~ [[EteR rem =]
Type: ™6 dof “
Geometry Coordinates
Body 1 Body 2
T@ Visual assignment
Translation
X |10 C|
v: | 5
z | C|
Rotation
v [
| |
oo | C|
~ | C|
Shift after rotation
x: | C|
v: | E]
z | C|
2-109

| Name: [jBase0_FEM_2 + i~

Body1: Body2:
|Base0 B -]
Type: | ™6 d.of ~

Geometry Coordinates

Translational

degrees of freedom:

1 x |0.000000000000 ﬂ|
O v [0.000000000000 =
[l z [0.000000000000 A
Rotational

degrees of freedom:

Orientation angles

31,2 -
1 [0.000000000000 =
[1 2 [0.000000000000 |
3 [0.000000000000 |

BIEHE =148, Bodyl %+ Base0, Body2 iLHERIE A, Type A
Translational, Bodyl FJ£ 5445 (5, 0, 0.5), Body2 MIE Skt A
Ml A JREAPR R IR R 08 XAIE A FEXT AR AR RA W Z H-F-3)

FEBEE, WA 2-110.

(o)==

D ot | Q@ &| 8 Foous b

£ Object
f-od Curves
-F) Variables
% Attributes
~ -8 Subsystems
@ R
~ % Images
L
& AlE
W HE
=5 Bodies
~ @, Joints
R jBase0_FEM
% jBase0_FEM_2
< jBase0_fl{FA
& Bipolar forces
-G+ Scalar torques
£ Lingar forces hd

=8|+ 65 Ex
Whole list
Name

Expression Value Commel

2-110

www.universalmechanism.com

-69 -

- [m] X
Body1: Body2:
[Baseo REED |
Type: | & Translational e
Geometry Description Joint force
Joint points
Based T
[ al s g
i %
\ Gl al g
Joint vectors
Base0 axisZ : (0,0,1) i
R O S
AlEA axisZ : (0,0,1) v

O O N
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;>7hwmm1

(AL

10) S ilA s Es UM,

R RIE B AN EARAR R 2 1 H

B nEEaEs

[

(@ Object
{¥ Object
a5 Curves
# Variables
-5 Attributes
+ (8 Subsystems
& ZiR
~ 5 Images
& E
& Al
W HE
&5 Bodies
~ & Joints
R jBase0_FEM
4 jBase0_FEM_2
- jBase0_AliFA
< jBase0_fll{#B
-4 Bipolar forces
- Scalar torgues

=B+ 8
Whole list

Name Expression

Value

Commer|

(]

- Object
4 Curves
Fe) Variables
4 Attributes
~ (8 Subsystems
& R
~ - Images

" RE

o Als

o HE
= Bodies
~ & Joints
R jBase0_FEM
Y jBase0_FEM_2
& jBase0_lffa
£ jBase0_PliFB
~-#F Bipolar forces

? bFrcl
¢+ Scalar torgues

~

[
=8|+ 8
Whole list
Name Expression Value ‘Commer]

www.universalmechanism.com

Body2 £ #RI1& B, Type 4 Translational, Bodyl
AR AR (5, 0, 1.5), Body2 HIEB ARSI NRIAE B Ja A4 4T £ I R

RNV ol

2-111
11) Seikrh A2 MIEE AR Bipolar forces, 285 s A M40+, dim—AN S 76,
XA o0 RAE TN s 28 1, I BB AR X T B A%
(PIRRE, W TR S R N AE e B JE 25, 3 FLFRATT A e SRASEADL 1]
B[P SR BH JE T

[OfE==5=3

GRS SR

2-112

-70 -

AHIE 2 8P A A R, W 2-111,

O X
[

Name: |jBase0_liB + i~

Body1: Body2:

[Baseo ~|[mitke ~|
Type: £ Translational v
Geometry Description Joint force

Joint points

Base0 %

E I s i
e i

\ I il i

axis Z: (0,0,1) v |
e i i

axis Z : (0,0,1) ~
"o i i

- O X
=
+@u
Comments/Text attribute C
\ |
Body1: Body2:
‘Body : (none) ﬂHBody : (none) ﬂl
GO: No v
[ Autodetection
Attachment points
% Body1
i al ]
% Body2
\ i al ]
Length  Not defined
? Type: (none) =l .
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12) Bodyl & FFRHE . FEM, Body2 EZFNIE A, M GO TFHisgrigF#
B S0, HER AR HIN (4.5, 0, 00 Al (-0.5, 0, 0), M Type
THisE L FE Linear.

B nzrazs

(%]

~ {3 Object
4 Curves
) Variables
% Attrbutes
v-[8 Subsystems
feifea =
v -6 Images

o

o s

o g
= Bodies
v & Joints
R jBase0_FEM
% jBase0_FEM_2
& jBase0_fliFA
£ jBase0_Rl{#B
v #F Bipolar forces

? bFrcl
£ Scalar torgues

=8|+ 8
‘Whole list

Name Expression Value

Commer|

& 2-113
13) & XHIE 2 E0N k1URE 1.0e6 N/m), [HJE ZE0A c1(R{E 1.0e4 Ns/m),
ENXHFEARKEN05m, WHE 2-114.

B nzEans

~ £} Object
sk Curves
9 Variables
-5 Attributes
-8 Subsystems
e 2
& Images
&
& s
o NE
= Bodies
~ & Joints
2 jBase0_FEM
b JBase0_FEM_2
£ jBase0_RIlEA
& jBase0_fliFB
~ -2 Bipolar forces
1, bFrc1
-G+ Scalar torques

SLIEE TR XY

=8|+ 8|/
‘Whole list

Name Expression Value
ki 1.0000000E+€
cl 1.0000000E+4

Commer|

www.universalmechanism.com

& 2-114
14) EHVERE—AJITE, # Bodyl B SABREMN (5.5, 0, 00, Body?
R S ARBRME N (0.5, 0, 0), HARE.

-71-

RLIEYSRIRE S

4
|
Name: pFct |+ i}

- [m] X

Name: __bFrcl + i}

5

‘Comments/Text attribute C
| |
Bodyl: Body?2:
ETENE | [l =]
Go: |E &
[ Autodetection
Attachment points
B rem:
[s | &l i
% mirea:
s 7 &l i
Length 0.5

‘ ? Type: (none)

= Frictional

7= Elastic-frictional

i Elastic-frictional 2

#" Viscous-elastic

= Nonlinear viscous-elastic
14 Points (numeric)

15, Points (symbolic)

b Expression

°f External

|& List of characteristics
7 Hysteresis

> Fancher leaf spring
Pt

- [m] X

Comments/Text attribute C

Body2:

Bodyl:
B

~ [ [miEa ~|

GO: 9% i
[ Autodetection

Attachment points

T Fem:
5 al al g

% mign
[os °l |
Length 0.5

17, Linear v

F=FO-c¥(x-x0) - d* v + Q *sin(w*t+a)

Force (FO):

Stiffness coef. (<): k1 B

‘Coordinate (x0):

E—

Damping coef. (d): ci c

Amplitude (Q):
Freguency (w):

Initial phase (a):

www.tongsuan.cn
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15) ZHARE =116, ¥ Bodyl SCANIE A, Body2 SUNNIE B, EH
FARFRAT RN (-0.5, 0, 0.5) F1 (-0.5, 0, 0), EXNIERZHCH k2 (R
8 5.0e5 N/m), FHJE RE N 2 (TR{H 4.0e3 Ns/m), W& 2-115.

B mEmazs

[

) Variables
2P Attributes
~ (8 syubsystems
& FHE
G Images
& XE
& AlE
wnE
= Bodies
~ @& Joints
8 jBase0_FEM
%> jBase0_FEM_2
£ jBase0_RIliEA
< jBase0_fI[{EB
~ -4 Bipolar forces
1, bFrcl
1, bFrc2
-1, bFrc3
-G+ Scalar torques

A

<

=

B+ 8|y

Whole list

Ea)

Na
[}
a1
k2
c2

me Expression Value
1.0000000E+€
1.0000000E+4
5.0000000E+5
4000

‘Commer|

CIESOENE R TR

2-115

- [m] X

Name: __bFrcS + i}

Comments/Text attribute C

\ |
Body2:
| [miizs ~|

Body1:
[z
GO: [39%

[ Autodetection
Attachment points

% mign:
05 7l "o F]

% mige:
05 l l ]

Length 0.5

14 Linear v

F=FO-c*(x-x0) - d* v + Q *sin(w*t+a)

rore 0
st o
‘Coordinate (x0):
———
e
—
e 0

>a

16) SHIA KA JI70, # Bodyl EHe 5 ALFREETA (0.5, 0, 0.5), Body2

R R ARFMESCA (0.5, 0, 00, HRAE.

17) i AR i) Summary, 2R A R
18) PRAFIRAY, <P UM Input 217,

Z b, BATTER T NSRS IR 30 R G0 A

www.universalmechanism.com
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243 BN RE

1) 21T UM Simulation 1j B f2/F, %E#SEH File — Open..., JNEEA,
WA 2 BB 238 T “ Associate files *.dat with UM” &3, 4
FATA] LE XA SO input.dat BT AR, & 2-116.

> il > D (D) > UMEIEEE > BOUMEE > RIRBEES v O
~
N &R EhdE k] ESit) FN
q Beam 2020/3/13 23:09 ik
@ input.dat 2020/3/14 0:32 Universal Mecha... 7 KB
@ input.xv 2020/3/14 0:33 XV 3 1KB
s object.bmp 2020/3/14 0:32 BMP 2% 226 KB
5] SR ini 2020/3/14 0:34 BEiRE 3KB
) UM Launch Manager X
Path to model:

D: MR IR R UM R RIRIRE R4

UM Input
Open model in the UM Input

UM Simulation
Open model in the UM Simulation

2-116
2) BN AR H H IR E E DRI E (— AN EH R, 7E3)H
T 1 E IS AR 226 5 i R A A

2-117
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3) EFEEIH Tools — Wizard ofvariables...ﬂﬂzli’}?%rﬂfar (jZ,mjLﬁI

P34 f”ﬂ-), E N RMEZE FEM BERAZEE AA 0, 0, 0) 25
(10, 0, 0) FKH—A&, ok 1), A 2-118.

H Wizard of variables (3]
ab Expression User variables 4 Reactions 1* Coordinates @ Solver variables £ Al forces id Identifiers
=9 Variables for group of bodies B Joint forces & Bipolar forces A Angular variables 47 Linear variables
= [ MERSRR Selected
O Riia [Fem |
{ Ol Riizs Coordinates of point in the body-fixed frame of reference
e | ]| o]| 0]
FEM
Type
(® Coordinate (O Bipolar vector
O velodty (O Bipolar velodity
(O Acceleration (O Bipolar acceleration
Component
Ox Or ®z Olvli Ov
Resolved in SC of body
|Base0 =
Relative to body
Basel LI
0 0 0
‘r:z@‘l}_;}’%faﬂ) | |Coordinates of point (10,0,0) of body S5145% FEM relative to Base0, SC Base0, projection Z | ﬁ
r:z| *'}i%‘i’%.FEM) r:z@'fﬁ%’k.m\d)
riz(Fst FEM)  rzGRTESR FEM)
ri2(ZopER FEM)  rz(GRPER FEM)
rizGRsR FEM)  rzGRRESR FEM)
riz(FRE IR FEM)
riz(GR R FEM)
rr2 LR FEM)

2-118
4) EFFFEH Tools — Histogram..., FTH—MIREE O, K E—241
AR 1N E RGN
5) &R EIEH Analysis — Simulation, # H {5 B HIHR (BRER S G T
Al @), ARARES Park, WEGIEMITN 20 (), AT
Computation of Jacobian. 7 Integration, FFifiH5, WA 2-119.

o ===
L CloloN S

Variables 1
7 Ml 2GR FEM) - Coord...
I W2 R FEM) - Coord..
Wl R FEM) - Coordi..
7 2GRt FEM) - Coord.,
@.r:z(;‘“']ﬁ;’k.EM) - Coordi...
MGt R FEM) - Coord...
lm@r;;a.m - Coord...

A Wlr:2(3F 14 3R FEM) - Coordi... — —
(A W24 R FEM) - Coordi... — _—
AW ;2R FEM) - Coord...
r:z(ZE 13 FEM) - Coord. .. - — — -
el
2-119
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6) ERFIESERN, M EAM Interrupt.
7) R 11 AR E AR B ) BRI & AT AR T AR ) Object

variables 5iifi; Sl B, iz B BN RIS RS var,

FEF UG THEIA R fREF“ Automatic saving of variables” N2 IR,
XFEA R LS T ARAF 2 AR B 1) TR 4

Object simulation inspector
XVA Information FE subsystems Tools
Solver Identifiers Initial conditions Object variables
-ﬁutﬂmﬁﬁ: saving of variables

= B | Py | veme RERERR I|

No name

Name Comment

r:z(GEHE.FEM) Coordinates of point (0,0,0) of body S i%.FEM relative to Base0, SC Base0, projection Z
r:z2(Z k. FEM)  Coordinates of point (1,0,0) of body {4 i.FEM relative to Base0, SC Base0, projection Z
r:z(Z2H 2. FEM)  Coordinates of point (2,0,0) of body {4 i}.FEM relative to Base0, SC Basel, projection Z
r:z(Z2tiR.FEM)  Coordinates of point (3,0,0) of body St45%.FEM relative to Base0, SC Based, projection Z
r:z(Z 3. FEM)  Coordinates of point (4,0,0) of body 314 5t .FEM relative to Base0, SC Base0, projection Z
r:z2(Zo . FEM)  Coordinates of point (5,0,0) of body Z2% 5. FEM relative to Base0, SC Base0, projection Z
r:z2(ZHEE.FEM)  Coordinates of point (6,0,0) of body 4. FEM relative to Base0, SC Base0, projection Z
rizZMIE.FEM)  Coordinates of point (7,0,0) of body St 3t .FEM relative to Base0, SC Base0, projection Z
r:z(ZoH . FEM)  Coordinates of point (8,0,0) of body Zt4 i.FEM relative to Base0, SC Base0, projection Z
r:z(Zp . FEM)  Coordinates of point (9,0,0) of body ¥4 i.FEM relative to Base0, SC Base0, projection Z
r:z(ZoM iR . FEM)  Coordinates of point (10,0,0) of body {45} .FEM relative to Base0, SC Base0, projection Z

Integration Message Close

& 2-120
8) siiff Integration, AT, THEEEE, XHE 11 MEER S LE R
TR, WHE 2-121.

Object simulation inspector

| Solver I Identifiers I Initial conditions | Ohbject variables |XVA | Information | FEM subsystems I Tools |

Automatic saving of variables
@ | reme RIEBATSR

Mo name |

MName Comment

riz(Zo & FEM)  Coordinates of point (0,0,0) of body Z2143E FEM relative to Base(, SC Base0, projection Z
r:izERME.FEM)  Coordinates of point (1,0,0) of body {43} FEM relative to Base0, 5C Basel, projection Z
r:iz(ZRMEE.FEM)  Coordinates of point (2,0,0) of body o4t FEM relative to Basel, 5C Basel, projection 2
riz(Zof i FEM)  Coordinates of point (3,0,0) of body Z2EE FEM relative to Base(, SC Base0, projection Z
riz(ZRpEt FEM)  Coordinates of point (4,0,0) of body Z2l43% . FEM relative to Base0, SC Basel, projection Z
r:izERMEE.FEM)  Coordinates of point (5,0,0) of body {43} FEM relative to Base, 5C Basel, projection Z
r:iz(ZRMEE.FEM)  Coordinates of point (5,0,0) of body Zo4 Rt FEM relative to Basel, 5C Basel, projection Z
riz(Zhf & FEM)  Coordinates of point (7,0,0) of body Z2EE FEM relative to Base(, SC Base0, projection Z
riz(Z2pE FEM)  Coordinates of point (8,0,0) of body Z2143% . FEM relative to Base0, SC Basel, projection Z
rizERMEE.FEM)  Coordinates of point (9,0,0) of body o4&t FEM relative to Base, 5C Basel, projection 2
riz(Zof i FEM)  Coordinates of point (10,0,0) of body T2t . FEM relative to Base0, SC Base0, projection Z

X-values

Time ﬂ

| Integration ” Message ][ Cloze

2-121
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9) EFT K Tools — Graphical window..., FTHF—NEEE, KE
2-121 B R RIS EE L.

-
Plots

Variables

] [EfE

] I
2ERHRF..

r2GRHERF...
[E] R I

2-122
10) 4K E Ik dh 2k, s, vTRLk Bt EdE 20 FAEL MS Excel
L

Options...

Edit...
Open copy in Wizard of Vriables...
Delete

Filter
Calculate statistical data
Copy as table to active MS Excel book  Cirl+T
B} Copy to clipboard Ctrl+C

Copy as static variables Ctrl+S

Cirl+F

Load fromfile.. = F---¥. N ......
Save to file...

DV

Use variable for x-axis values

Use time for x-axis values

Delete all Ctrl+Del
Select all Ctrl+A
Refresh automatically

Hide/Show
Position

Add...

Save values for abscissa...

& 2-123
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11) #%&FEFZEH Tools — Table Processor..., fJH— B E O, KE
2-121 Fr A THE &5 MG B bk el 2 B i BN AL FE T 1, X
WE T SRR PR, A% MaxAbs 1 Std_Dev, #1E 2-124.

Processor of vaniables EI@
[ stay on top

Table processor | Transformation of variables |

Percentile_abs_0_ » MaxAbs Std Dev
Percentile_abs_0_ =
Percentile_abs_1 riz(Zot & FEM) - Coordinates of paint (0,0,0) of body S5 5.5511151E-0018 7.3881245E
Percentile_abs_5¢
Percentile_abs_9¢% riz(Z0 8 FEM) - Coordinates of paint {1,0,0) of body Sf4: 0.2553536 0.07921724

Percentie_abs_g¢
Porentl e e || riz(EE . FEM) - Coordinates of point (2,0,0) of body 14+ 043009025 0.15182195

—ﬁ::—;":fc‘,” riz(ZE R FEM) - Coordinates of paint (3,0,0) of body ZE14: 0,68155086 0.21126355
_3Min_Mean — || rizEE M. FEM) - Coordinates of paint (4,0,0) of body Z5f4: 0.80982101 0.25115072
_9Max_Mean .
_4Max_Zero riz(ZR 4 FEM) - Coordinates of point (5,0,0) of body Zt4: 0.85558536 0.26542855

AMin_Mean N
“yalusAtPosition riz(Z0 . FEM) - Coordinates of paint (5,0,0) of body S04 0.80982101 0.25115072

Eiﬂi‘gﬁmﬁ‘s rz(EE R FEM) - Coordinates of point (7,0,0) of body Zf4: 0.68155086 0.21126355

Lateral_Sperling_I r:z(EE . FEM) - Coordinates of paint (8,0,0) of body Z2f4: 0.49009025 0.15182195
Vertical_Sperling_]
UIC513_Nmv_axy| riz(S ik FEM) - Coordinates of paint {3,0,0) of body S 0,2558586 0.07921724
ELCSS 13 hmv_azp riz(Zot S FEM) - Coordinates of paint {10,0,0) of body Foft 4.4408921E-0015 7. 7359696
Integral
Integralabs
LastAbscissa
LastOrdinate

Max

MaxAbs

Max_Min
Max_Min_2

Mean
Mean_plus_5td_D
Min

MinAbs

Std_Dev3 e

m

OROOOOO00EOOOOOOOOOOO00OO0O0O000O00O00O00O00O0O0O00O0O

2-124
12) EFEFZEH Tools — Statistics..., FTH— NGt E O, ¥E 2-121 ifF
THESE R B h IR S i DA GG O, v AR IR
e, i 2-125.

Statistics - spectral estimations EI@
Varizbles | Histogram | Integral law | Correlation function | Power spectral density | Spectrum module | Spectrum phase | Statistics |

| BEE1
.r:z(,;"“,t‘li" .
W=
[ IEEAT
| e
W=
[ e
[ [T

r2GRIE
] (eI
[l DT X

0.6

(0.0557 ; 0.0583)

2-125
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13) AL, 1F s 07 EAE BB Close #24H, K HLOK M.
14) & FZE 58 Analysis — Static and linear analysis, 3 H 284 43 B4 1 1

W (el kTR O,

Static and linear analysis

L8 =

Equilibrium | Frequencies/Eigenvalues |Root locus I Linear vibrations | Identifiers | Initial conditions | Opﬁonsl

Frequendies and modes

(=N o =5

[ Eigenvalues
Use zero velocities
[ skip damping matrix

[Frequencnyamping ratio

[Sort by: frequency

2-126

15) ‘A1 MIfY) Frequencies and modes I fllff] Eigenvalues, £ #4 C
AITHEL R G &P A B B3R S PRJE EE, ] 2-127CAE MR e ,

PERIEENENED)

Static and linear analysis

[F=5 EoR =X

o > 80 E 4%

Equilibrium | Frequencies Eigenvalues |Root locus | Linear vibrations I Identifiers | Initial conditions I Oph’ons| |

Frequencies and modes Eigenvalues
f{Hz) - Use zero velodities

1 0.730241 3 [] skip damping matrix

2 347973 [Frequency,.’Damping ratio v]
3 5.15791

4 3.01754 [Sort by: frequency v]

5 9.51979 f(Hz) Beta(%)/r -
& 22.2508 1 0730303 | 0.31 [
7 22,4281 2 3.46733 8.28

3 37.8418 3 5.15732 0.58

5 50.3314 4 7.94376 20.98

10 59.1305 5 9.61879 2.45

11 85,1424 6 21,9071 9.56

12 89,1363 7 22,4407 212

13 92,8198 8 37.8011 5.04

14 116.087 9 50.2745 4.75

15 130.504 - || 10 58.8839 7.03 -
Animation of modes
Amplitude H
Rate H

2-127
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T S AR S R

16) R PR, S Y Al RS

[ 2-128

17) KRG Hr TR,

18) Z%[4] UM Simulation 2% .

19) &&Jm, ETFEALEATRAR SO, AR K BEG N AR 2 30, Hrb 4
N last [ RFSCME f Jm — IR BLRC B U, AN S R4 R
FSTAT JUPsks b7 AR B e LA R

v HHEHL » DATA (DY) » UMEIEE » THIUMER » RIEESES »

#E(E) ==\ L1EM #EnH)

BEEER - HEE v #Z= et
=5 i B EEE = Forh

|| Beam 2017-10-14 23:13  ffE
| input.dat 2017-10-14 23:13  Universal Mecha.. 7 KB|
inputoo 2017-10-17 11:21 UM Document. L. 1KB
|7 last.fin 2017-10-17 13:46  FIN 3zf% 1KB
|7 lastict 2017-10-17 13:46  ICF 374 7 KB
|7] last.la 2017-10-17 13:46 LA 37§ 1KB
|Z] last.par 2017-10-17 13:46  PAR 3% 1KB
lastoor 2017-10-17 13:46 UM Document. L. 1KB
& objectbmp 2017-10-14 2313 BMP Bi& 226 KB
|| RIS A= ime 2017-10-17 12:30  IMC 37i% 844 KB
RIEREES.sgr 2017-10-17 12:30 UM Document. ... 188 KB
RIFEA st gr 2017-10-17 12:30 UM Document. L. 4 KB
| | BISEEAEStme 2017-10-17 12:30  TMC =zit 1KB
|7] RIS E = s var 2017-10-17 12:03 VAR 37it 4 KB
] TR ini 2017-10-17 13:46 ESEE 3 KB

2-129
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25 RPIA: AFEFRRE

vV
/ /
/ [
/ [
et
Fitn ] /.'l /J

2-130

B 2-130 frs A— AN LB B a6 R G, 245 AL B A MR N
) M. BMEZH RIE A TP EAT I, PR X ME 13 3 HEE,
WIGRTEE Vo NEAEXN-PETERAS Y B B M, VGRS —e M. 1£
HOEHAT, ANESRITE, REFEERAEH A E R AR 3 6] ) 4E R -1 .
B FHBIfFREE: UM Base. UM Control.
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1) iZ47 UM Input f&5%, #FEg— UM AL, BIER “D:\UM B2\
RE UM BE\BFHEHI RS,

2) MR “D:A\UM BIER LA RMNBEIER RS KRNIV R
P A img fﬂ_}\ﬁi.imgo

| B mamsHRS

~ -@ Object

% Object

s Curves

Ft) Variables

% Attributes
(8 Subsystems
@ Images

& FiliE

o A
=7 Bodies
& Joints
# Bipolar forces
-G+ Scalar torques
= Linear forces
P Contact forces
© T-Forces

LIRSS R R

>

¥ Special forces
@ Connections
12; Indices v
5
i+
=8+ @
Whole list
|| Name Expression Value Commer|
|
HES >

L Comments/Text attribute C

ne Ji | # B

Description GO position

ASC
Type: __ASC o+ @
Comments/Text attribute C

Parameters Colors GE postion Material

Smooth angle 4500 Y]
[ vertices visible
Automatic detection of edges
Auxis for mirror reflection
Refet | @x Oy Oz

Nodes Triangles Edges

X Y z ~
1 -1.2802 -4.89252 -0.04291
2 -1.27418 -4.91189 -0.04368
3 -1.28648 -4.92064 -0.04198
4 -1.29242 -4.89962 -0.04383
5 -1.30482 -4.89643 -0.04291
6
7
8

-1.33963 -4.90622 -0.02791
-1.29656 -4.88795 -0.04291
-1.26143 -4.90854 -0.04243

9 -1.30291 -4.9329 -0.02298
10 -1.65049 -5.23316 -0.04291
11 -1.66579 -5.19684 -0.04294
12 -1.6311 -5.21578 -0.04305

2-131

3) GIEFE—ANMUE, M N PEZE, M Image FhisEfik$ L P %,
WERENSE 2-74.

0 sanesRs

[

~-@ Object
~ % Object
sk Curves
Ft) Variables
-5 Attributes
(8 Subsystems
v % Images
= THEE
& AIE
~ - Bodies
=2 THHE
& Joints
# Bipolar forces
-G Scalar torgues
£ Linear forces
@ Contact forces
@ T-Forces
© Special forces
© Connections

NLICYCRIRE Y

<

=8+ @8
Whole st

Name Expression

Value

Commer|

2-132

www.universalmechanism.com -81-

- O X
>
Name: + 'h &
‘Comments/Text attribute C
\ \
Oriented points Vectors 3D Contact
Parameters Position Points
‘Coordinates (PP): | Quaternion ~
Go to element e
Image: Visble
[Fix ~]
[] compute automatically
Inertia parameters
Inerta tensor:

I 7l i

Added mass matrix: (none) J

Coordinates of center of mass

| | |
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4) GRS ANIE, s AAE, M Image FRSEHIESE LA NE, KE
RN TS, HEAEEA (0, 20, 0), FLOAEEAN (0, 0, 1)

B saesEs

[m] X
[ ——— =
s @4 &| O Hem
7 o el | v [+ B @
:: S:;;?B ‘Com ments/Text attribute C ‘
-3 Attributes
! f f;:s‘gems Oriented points Vectors 3D Contact
: -.'.\ i{;i$ Parameters Position Paints
LR AE Coordinates (PP): | Quaternion ~
v E:d%i$ Go to element [
SN S Image: [ visible
o [Afs ]
ipolar forces
-’(;—. Sc?\artorques [] compute automaticaly
£ Linear forces Inertia parameters
2 conac fores pos:
ug l;;irca v Inertia tensor:
: | | q 9
=8|+ 8 2 T 9
ok
Name Expresson  Value Commer]
Added mass matrix: (none) J
Coordinates of center of mass
il i i
< >
2-133
A e \ N ST7 Y
5 BE#EE—NE, Bodyl %£$ Based, Body2 i£F P4, Type N
. D N N N
Translational, Bodyl &5 A (0, 0, 0.2), Body2 HIE S NJE &,
) P T al
Bl E H T A X H .
@ sansRgs - 0O X
B . . =
- | q Q& U P ma R
o Tl s o e ] + B 8
sk Curves
# Varables Bodyl3 Body2:
% Attributes [pase0 ~||FEE -]
2 Subsystems Type: | £ Translational =
> ;Ign;ﬁ: Geometry Description Joint force
~ & Joints Joint points
< JBase0 Pl Base0 T
4 Bipolar forces ‘ EH I:"0'2 E‘
-G Scalar torques
= Linear forces Fifi %
" Contact forces ‘ EH C” 5‘
O
® ;p:;ac\&f‘orca Joint vectors
&> Connections Base0 axis X : (1,0,0) ¥
B Sy : R R
=8|+ 8| = ) s X000 =
[ "o o i
Whole list
Name Expression Value Commer|
[
< >

www.universalmechanism.com
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6) B K, Bodyl GHFHZ%E, Body2 i AL, Bodyl 1 Body2
B S ABBRER N (0, 0, 00, BEHEBE RN Y 4.

@ sasRgs

~ -6 Object

~ {3 Object

-~ Curves

) Variables

% Attributes
(2 Subsystems
& Images
> .5 Bodies
~ & Joints

& jBase0_TfF

< jBaseO_A 1%
# Bipolar forces
-G+ Scalar torques
£ Unear forces
& Contact forces
© T-Forces

V| o k|G oe e x|

>

¥ Special forces
& Connections
22 Indices e
=
o
=8|+ a8 &
Whole list
Name Expression Value ‘Commer]

2-135

- O X
[

Name: + -
Body1: Body2:

[Fm= [ ~|
Type: | € Rotational =~
Geometry Description Joint force

Joint points

s i

\ I i ‘]
Adt i

\ I Al i
Joint vectors

FiE axis Y : (0,1,0) ~

0 Hi o "]
ME axis Y : (0,1,0) ~

o I e 5

7) ek S ESEL T-forces, SRJE s A iz ¥, i in— A 4 e,

Body1 i%# Base0, Body2 &P %, £ Force H—HE L —1
fx, HILR{EN 0.

O saenEs

~ @ Object

~ % Object

o Curves

") Variables

% Attributes
S Subsystems
% Images
;& Bodies
~-& Joints

& JBase0_TifiF

< jBase0_h 1%
#F Bipolar forces
-6 Scalar torques
= Linear forces
# Contact forces
~ @ T-Forces
L O iEhT
% Specil forces
i-ea Connections

=8|+ 8
Whole list

Ea

SLIECE IR Y

Name Expression
fix 0

Value

www.universalmechanism.com
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Ve =]

(NS

- [m) X
=
Name: [ERIATG + @
‘Comments/Text attribute C
Body1: Body2:
Base0 ~ |[FEE -
Reference frame Base0 ~|
Reduction point : “Fiffz
c c c
\ | I |
Type of description
@ Expression O Fie
Force:
fx E
5
o
loment:
5
o
T
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1) EFEFFIEIEE —  Universal Mechanism 8.5 — Tools — UM Block
Editor (Bff UM 3123 2 FE /7 BlockEditor.exe, MdizfT).

2) M Inputs and Outputs FE53H1KE Input 1 Output N EIR—K, 4
T A5 il 28 42 R S AN AN RS S o

8} Untitled - BlockEditor _ O x
File Edit View Help

Inputs and Outputs
Algebra and Logic
Mathematics
Trigonometry
Digital

Macro

Shapers

TAC

Other

Do

fel el gn

: E Outt E
! } Inputs and Outputs

G @

Input Output

2-137
3) M Algebra and logic #EH# Gain LLFIIATIHEN BIAR =R, 435l WUk
BARH (W) N 50, 20, 200,

8} Untitled - BlockEditor - O X
File Edit View Help

D Inputs and Outputs
= Algebra and Logic
=] o - Mathematics
: 3 Trigonometry
s i ; Digital
H m Macro
Dt Gain2 Shapers
@ TAC
Q

In1 Other
E Outl )
Algebra and Logic
[>

Gain Summator

Multipier  Analog Divider

SaNd,

Comparison  Comparison of
with constant  two signals

Logical Logical
element "AND" element "OR"

— — )

2-138
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4) M TAC UK Intergator A4 25N B — Ko

4 Untitled - BlockEditor

TN 0 Tong suan

File Edit View Help

Inputs and Outputs
Algebra and Logic
Mathematics

Trigonometry
Digital
Macro

Gain2 Shapers

Other

jugll. v Tyl

FeR el

E Outt )

TAC

Integrator Differential

Gaint
Aperiodic Forced
element Element

Osallatory  Delay block

element
Real
Diff
Real Resetting

differen... integrator

[ ~— [ ~— )

[# 2-139
5) M TAC #He# Real Differential {73 #8846 A BB — %, Xt 15 B I 8] %
# 0.001.

8} Untitled - BlockEditor
File Edit View Help

Inputs and Outputs
Algebra and Logic
Mathematics

Trigonometry
Digital
Maco

Gain2 Shapers
TAC
Other

In1
P> =¥ o)
TAC
Gain Integral .g A

Integrator Differential

L s
Buint g 0.00Ts+1 i Aperiodic Forced

................... element Element

RealDifferential
3—1 :

Osdllatory  Delay block

OO0

FeR el

element
Real
Diff.
Real Resetting
differen... integrator
[ =— [ ~—1 i

2-140
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6) M Alegbra and logic #H Summator JIVEZSHEA *ﬁ—ﬁ'\, XX%L’%E
HINEIE N 3,

8} Untitled - BlockEditor - O X

File Edit View Help

D Inputs and Outputs
= Algebra and Logic
Mathematics
=] ther
Trigonometry
3 Digital
Macro
R
m Gan2 Shapers
TAC
Q In1 Other
’b e : Outt
E 2 ¥ oo L) Algebra and Logic
Gain Integral e
TS @ .
Gain Summator
Gai S
o 0.001-s+1 Multiplier  Analog Divider
RealDif ferential
Comparison  Comparison of
with constant  two signals
Logical Logical
element "AND" element "OR"
— — o
2-141
1z A
7) %E 2-142 PRk SRR
8} Untitled - BlockEditor - O X
File Edit View Help
D Inputs and Outputs
= Algebra and Logic
Mathematics
=]
R Trigonometry
Digital
h L// Maco
m Gain2 Shapers
TAC
Q T Other
5 ot 5 o)
Integral : Algebra and Logic
Gain Summator
[2>
Gain Summator

S
Sy
-

RealDifferential
Gaint
Multiplier ~ Analog Divider

SN,

Comparison  Comparison of
with constant  two signals

Logical Logical
element "AND" element "OR”
v

— o~

2-142
8) MRAAFMERIHRT, #r4 N control.be, <M Block Editor.
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SRk

2.5.3 BHHGE

1) 1217 UM Simulation i 527, LB File —~ Open..., A,
AT T B A S input.dat EAZAT LAY . Hush bR B B S)
B RN B (AN EE R KA, EZ B 1 SRR A1 A
P32 H AR R AL

| (0 UM - Simulation - d\umiiIISE\EAIUMER\BFESES
File Analysis Scanning Tools Windows Help

- [m] X

2LEH 00 IEE ARG Ee A G RS D8 e Mem—
crge WP hES

B
BR[OS PG =0

& 2-143

2) EFFFESCH Tools — External library Interface, 3 H 4152 7] 5 51 .

o) |

=0 +& @

External libraries (*.dll, *.be)

Mo one external library is added. To add an external library dick "+ button or press the “Insert” key.

Coc [ mow [ comm ]

& 2-144
www.universalmechanism.com - 87 -

www.tongsuan.cn



http://www.universalmechanism.com/

N~

0 Tongvuan

3) At

>+ Wizard of external libraries

BB R o

=5 E=E =3

= E ‘ + ﬁ Path to external library _

{none) &I g
External libraries (*.dl, *.be)

Model name (none)
|[C] External library 1 | et 0

Inputs Qutputs Parameters

x (none) x {none) (none)

Ok ] ’ Apply l ’ Cancel ]
[ 2-145

4) EEEE, N A% “D

Z%i\control.be”.

=+ Wizard of external libraries
=8 +& 6

External libraries (*.dl, *.be)

Path to external library
DM R FERIUMIE N\ B EhiE i R4 \control.be

D:\UM FJIFRERK UM RN\ 5 3hiEH]

- Maodel name control
[ External brary 1 State variables 0
Inputs Outputs Parameters
@ Inl < (none) @ Qutl--= {none) Gain_Coef = 50

Gainl_Coef = 20

Gain2_Coef = 200
Integral_Initialvalue =0
RealDifferential_T = 0.00100...

o ) (romy ] [_cuen ]

2-146
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5) EFFEIH Tools — Wizard of variables... ] H & E S (8 &EH T H

P /i), 5 USRSk st 1 41 AR, JFHE AR RZENY Inputs
TR Ind, AEARIAGS .

M

a:b Expression User variables % Reactions 1* coordinates () Solver variables =7 All forces id Identifiers
= variables for group of bodies @) TForces M Jointforces M) Externallibraries /% Angular variables ¥ Linear variables
= El BzhizdlR% Selected
O z@= [AiE
‘ Add [4] Use orientation at zero coordinates
Type of variable
(@) Rot. vector () Ang. velodity (O Ang. acceleration
Component
Ox @y Oz Qlvi Qv
Resolved in 5C of body
= g
Relative to body
|Baseu ;“
‘ang:y(/\ﬁ:) ”l\fectnr of rotation of body A & relative to Base0, SC Base0, projection ¥ |
ang:y(AH)

2-147
6) XNiF#EH| RS H Outputs 7R Outl, M FHSEHFERERS fx, 1F
NG

4+ Wizard of external libraries EI@
= E + ﬂ Path to external library
: UM 178 AIUMABE) B ShHE R R control be =]
External libraries (*.dll, *.be)
= ; Maodel name control
External library 1 State varisbles 0
Inputs Outputs Parameters
o Inl <—angiy(AfE) - vec... ||[V] v outl —> fx ||| ain_coef =50
Gainl_Coef = 20

8

External library -= Model parameters

Assign external library output value to the following UM parameter:

fx []
Value of UM parameter when connection is off:
0 2

Assign also...
[ No identifiers of the same name

o |[ ey [ conce
[ ok ][ cance
& 2-148
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7) ’A)i% External library 1, {817

=+ Wizard of external libraries EI@
= A + ﬁ Path to external library
| DM R R UMAE 2\ B Z DT F4E \control.be &

External libraries (*.dll, *.be)

= = Model name control
External ibrary 1 State variables 0
Inputs Qutputs Parameters

v Inl <—angiy{AdE) - vec... |[[¥] v outl —= fx Gain_Coef = 50
Gainl_Coef = 20
Gain2_Coef = 200

Integral_InitialValue = 0

T —
() [J « DATA D) » UMIEIISGE » BHOUMIEE » SamEsiEs: v [4|[ == zamazs »
F=tizing R B @
Ji CONTACT  » gz ) EHAS wm Hoh
1y Matlab work
1| UM User Mod EESEEEEIELI.
1. News H
- E
5
= B8R
(] o i v
SEEN): | gl -
FEERM): | (.sim) -
[y — gEs || ms |
& 2-149
> - = 3 e
8) =M SR E Fy, FHEAZHEE 1.

Wizard of variables 5
DD External libraries A Angular variables gE Linear variables ab Expression User variables ¥ Reactions
1% coordinates () Salver variables = Al forces id Identifiers
Q Variables for group of bodies © TForces B Joint forces
=8 . AzhiEdl RS Selected “

----- & the s
Type
(®) Force () Torque
Component
Ox oy Oz Qlvi ®v
Resolved in 5C of body
Basel j
Acts on...
(O body 1: Base0
@ body 2: FfiZE

Fu(iHh D) |||T-Force: force (5070, Vector | m

FutEHlm)

2-150
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9) EFFFZH Analysis — Simulation, F H {7 FLIEH AR . iﬁi"%*ﬁﬁ%ﬁ
Park, WETENEAN 1s, HHAKIY0.0002s, HFN le-7, Hikik

Tii Computation of Jacobian.

Object simulation inspector
Solver Identifiers Initial conditions Object variables XVA Information Tools
Simulation process parameters  Solver options  Type of coordinates for bodies
Salver Type of solution
(O BDF
O asM (O Null space method (NSM)
(@) Park
OGear 2 (@ Range space method (RSM)
() Park Parallel
ITiI'TIE _t” > v ’ 1 Eﬂ
Step size for animation and data storage [0.0002
oror e

[CIpelay to real time simulation
[CJkeep system matrix decomposition
[~ Computation of Jacobian

[ Block-diagonal Jacobian

Integration Message Close

& 2-151
10) YJ#:3 Initial conditons U1, WE FH#EVIGEE 2 m/s, AMRAXF
B ZEWIAE A E 0.5 rad.

Object simulation inspector
T Jdentifiers Initial conditions Object variables XVA Information Tools
Coordinates  Constraints on initial conditions

= B @@@‘x-ﬁv—ﬂ v

dr ¥ Coordinate Velodty Comment
1.1 0 2 jBase0_F#ZE 1c
1.2 0.5 0 IERE_AR 12

Message dx= 0.1 S da-| 0.1 g

Integration Message Close

2-152
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2 Q CE=A
11) A7 Integration, JFEAiHEH.

" (@ UM - simulation - d:\users\admini desktop g2 2020\umiSEN S AR HIRESE - O X

File Analysis Scanning Tools Windows Help
REH 00 DEH ARGE HOA TS PSS DO
crge LW R BEES Kono B

[@] Animation window

AR drPG 20w

[A simulation time (s)
[ Duration time (s)

[ step duration (s)

[Astep size (s)

B 2153
12) i3 12N ER RS BT, I 24154,

= E + m Path to external library

DM ISR EEIOVAB S S 2185 control.be B
External libraries (*.dll, *.be)
— y Model name control
External library 1 State vari 0
Inputs Outputs Parameters
W Inl <--angiy(A L) - Vec... W Outl —>= fx Gain_Coef = 50
Gaini_Coef =20

Gain2_Coef = 200
Integral_InitialValue =0
RealDifferential_T = 0.00100...

o J[ ey || oo |

& 2-154
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. FUERBRGRNFERSTA

3.1 k&l

& 3-1
& 3-1 oy SO R 08 240 2 NIA R G, 2B i — A 2R AR TN
ML RGH N . KPR RGEEA — M5 WA FlAE,
MRS Z A — Rett, FHRMRZIAA = RadE, R 50 MEHE
.
A 2| F#EER: UM Base. UM Subsystem. UM Loco.
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3.1.1 ZRMEEFF) /¥ EE

3.1.1.1 NiEEE

1) 1217 UM Input, HEHEE, RN “D\UM BEIFEE\RE UM A\
Z Nk AR AL 7,

2) M “D:\UM BV R VT RN RME TR K IR T NEERT
JUAE M HAE.img, #%.img, —RMHE.img, —RME.img AIRIE
#%.img.

3) KehAEUME A N F, BEHIERE A, R NHE R, BHSZ
e 180° .

6 sap e

SIS RIEE T X I - I A

& 3-2
4) BRI —ANUE, drd NBfE FL, S8 F, € s 50,
FE (1, 5, 5).

5 . - =
NIRRT - A & i
i = L G Mame: [ihEaL + 4 ¥ @

— tmage: [ vesbie:
Jcempute sutomascaby
Tnestia parameters

M (80
T inerta tansor:
1

Added mass main: rare)

Comdnates of center of mass

3-3
5) SRR ZANIA, A vRIFE FR.
6) SHIERCGE =AWMA, drd NHIFE RR, &8 LATHIAE R.
7) BHIAERCEANIER, 654 vEiFE RL,
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(EDE:

9

SIS TN NME, drd NH4E, &8 LTHEE, & R EZ 4 mframe
(1605), HEzhfiE (1216, 1136, 2219), FiLAktr (0, 0, -0.09).

O samspmn

o X
[ = o B "
v nsges Bk ISePmr | 99 @w W (AR D E
Sl Name: (1R + 4 i}
: “m CommentsText atrbute C
e
=
-
,::.;? Oriented ponts vectars 2 Contact
Parameters Positon Ponts
Coordiates (%): | Qe
Go to clement L3
7| Image: [ visble
]
[l compute autometcaly
Inertia porameters
ass: ane
et
1216

b 2 AT Subsystems, fdifIEe ¥, wmin—ATF &%, WF

b3 % Wheelset, 4 %X F, 1E General T W & 44 X142
0.45, RHNRAEEEZ 2 0.7465,

vOom SLIESRIE:

PAAAA

R
x Y
+ 1§
¥

L
By
L]
4

www.universalmechanism.com

Sy 808w ela)r

& 3-5

-95-

Name: [$635F + @6
Tioe:  + Wheelset
Comments/Text attrbute C

fatabsysen

Gerersl Sostion Identfers - Inerta parameters
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M Q =

9

10) )# 2] Identifiers TUTHT, ¥ B4C X0 5 & 1000, )78 A2 L 4 515 &= 800,
BRI 100,

[ Eit subsystem |
| General | Position | Identifiers | Inertia parameters |
Whole list |
Mame Expression Value
mwset 1000
imwset 800
iywset 100
axlelength 2.2
y_axlebox 1.05
3-6

11) VJ#:3) Position L1, WEIBN F T RGEBIEBIR R P HIME, HA
i 1.5, A L% 0.45.

@laQ&« dPhPmr| T @w |\ 2R ) F 1
2 R Name: [1ERF + (]
i < ™ Type: i3 Wheelset
Comments/Text attribute C

Edit subsystem

General Position [dentifiers Inertia parameters
P < Translation
o N x: |LS
d R : 0.4
/‘)'/
P <
<
NG
AN
i S
e N\,
\ i
=
R
//
X

| IEI/VS-7
12) BHIERNE AT RE, ELARX R, W HE Position, X=-1.5.
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13) SIS AN, Bodyl MEIEEXT F.Wset, Body2 iEFREFE FL, 25%N
Rotational, S ABFRH18 (0, 1.025, 00 F1 (0, 0, 0), Hzhih#l

HEFEY Bl
@ g o )
1| Q&8 ShPmr | @3 @w/ B o) F| . e + B8 -
Bodyl: Body2:
[geatr wset || -
Type: | & Rotational e
Geometry Description Joint force
Joint points
Wset
‘ t|[1025 el g
gL %
\ gl Bl d
Joint vectors
Weet axis ¥ : (0,1,0) ¥
b B "o g
L axis ¥ : (0,1,0) ¥
b i "o g
3-9
14) EHIAE R A4, Body2 B HCNHIFE FR, Bodyl & S AR FRIE A (0,

-1.025, 0).

15) S HlAE AR =AMK, Bodyl B BUNENT R.Wset, Body2 ¥ SUN#IFE RR.

16) S HilE VMR, Body2 B SCAREFE RL, Bodyl B ARARE A (0,
1.025, 0)

17) G5 HANEL, Bodyl £+ Base0, Body2 iEFEHI4E, A4 6 d.o.f.,
B AR 58 €0, 0, 0.73) F1C0, 0, 0). I3, & 3-10.

54
@&k VHshmr P Fw W @ QARG F
‘ S @7 ‘ ‘ ‘ Name: {maseo_ﬁjiﬁ l + @ v
Bodyl: Body2:
fpesed [z =
Tyee: | ™\ 6do.f. >

Geometry Coordinates
Body 1 Body 2

Ty visual assgrment

Translation
x|
¥
z [0.73

Rotation
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3.1.12—&REHE

1) erb 7 BEAIRY Linear forces, fididsmiial ¥, olees—4— R

H17C, 4 N—Z3% FL. Bodyl #8048 FL, Body2 GHHIZE, &%
B —R#E, 2Ji%E Automatic computation for 2nd body, i \#E
TS AN E AR (0, 0, 0.2) AT (0, 0, 0.5),

B object ANEERE - o X

SCIEERIEE IR 1 - R I

2)

Name: |~ FABER +@a

Comments/Text attrbute C

Eody BadyZ:
i -| %
Tye: 2 Vscous-dlastc

]
Poston parameters
Comgute for the 2nd body
| [AAutomatic computaton for 2nd bedy
Bty pody2
| System of coorinates atpt. A (5CA

T«T
e r
ame Expresson e = 4
o » v/ 0.00000000 4
mirame 505 end of clement:

& 3-11
7E Parameters JL[Hl, & X HETE S fz1, B4, 5 Accept, SR 24
M F R X f21, £E 55 H & 17 L FRIE: 9.81%(mearbody/8+mframe/4),
IR 2 HBh GV H 75 S8 mearbody, TREFERAEN 0.
. ,

[ = .
- Tl adwer godu/geae pr
v;z‘;:‘ : +® @

:::::

thhole I

are. Expresson s
x

mira 1605

1 ]

3-12
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(ALK

3) sy Stiffness matrix A= )34, Fr NWIBERERE, Qs 8 R 2 5] B
Horb kxy 1 AYE AR FEIRNE (9.5e5), kz 1 NFEHENFIE (9.0e5),

() Matrix of linear me LX)
Elements B
coordinate-coordinate coordinate-angle
by _1 £ C C L ey _1%0.3/2/C £
E kwy_1 & B oy 1%0.32 © & =
C £z 1 c c c C
angle-coordinate angle-angle
€ kny_1%0.3f2 [C c 10000 c c c
Hxy_170.3/2(C c c . 10000 c c
C C C C C 1000 C
’ Ok ] [ Cancel I
3-13

4) BHIERE A —REEIII0, Eard— R FRE K Bodyl JyHl

% FR.

5) SHIAEREE =AN—RME S0, B N—FRIE RR,FE K Bodyl

#8 RR.

6) BRSNS — R I0, EigH o — R RL,E I Bodyl ¥l

7 RL. VIR RAAME, e R 21 5] k. .
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7) b &MU Bipolar forces, sdifrMisn ¥, olas—4—Zm
PRE 170, e N— RIEMIEIESS FL Bodyl % #4048 FL, Body2 i%#
2R, USRS .

8) B NXIBIRE T AA L A ARERS )~ (0.25, 0, -0.04), (1.76, 1.025, 0.215),
LB linear, € XFHJE 2% 1e4.

Bl UHermr B0 0w e|w®|pE

[
Name: [oFrc1 + @ 8

| F=F0-c*c-x0) - d*v + Qsin(w't+a)
™ Force (FO):

Stiffness coef. (c): 0

Coordinate (x0):

Damping coef. (d): 1e4

) Ampitude (Q):
P ™ . \-\\\ \\\‘ Frequency ():
P \;;'\' //\C\\ /| nital phase (a):
~— ) ~— /
% 3-15

9) EHIAEME A —FRBIRA /170, FL Bodyl NS FR, 20k
EAARRN (176, -1.025, 0.215).

10) S AR =4 — REIRES 7176, il Bodyl NHEIFE RR, B IRES
T AR E SRR RN (-0.25, 0, -0.04), (-1.76, -1.025, 0.215),
11) SR — REIRES /176, ik Bodyl MEIFE RL, BUdiRa
EAARRRN (<176, 1.025, 0.215). PSSR, s s L 2|

51 R - 6
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SN (g 2, 120

o~ (&CE=s

12) ¥erb 72 URERY Special forces, iz ¥, g s emy

MJITG, AN R FL, R HSE AL $E Bushing, Bodyl i+
148 FL, Body2 EHHIZE,

B Object SRUFERED

e Tmlaq4|/0drmr 990w/ a0

© TForces

3-17
13) f£ Position\Body1 T NIEHE s bR (-0.53, 0, -0.04), AJ54i%
Autodetection; 7 Description U1 [H & X WIE, NFFIINIE 1e7, #H
SEEINIEE Se6, FEMAFEIRIE 1e7, 58 X HEEINIEE 1ed, %8 Z fi3)

NI 1e4.

Body1: Body2:
we R
Type: [E Bushinig -
Position | Description
[¥] Autodetection
Position | Description Type: [Llnear -
Body 1 | Body 2 Cx 1.0e7 -
EE& CY 5.0ed M
".I'ISUIE| assignment - oe7
Translation
¥ 0,53 C CAX 1.0e4
CAY
Ve C
CAZ 1.0e4
H C
z. -0.04 ox
L R _

3-18
14) SRR AT S )00, L Bodyl HHIFE FR.
15) SRR =AM S 100, Tk Bodyl NEIFE RR, [BUUER ik
FrA (053, 0, -0.04),
16) S HAE R DU T i o0, HEK Body1 HEFE RL.
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3.113 —REHE

1) kAR Linear forces, )ﬁﬁiﬁﬁ'“ﬁ%ﬂ+, B — D R

7176, Bodyl E#H23E, Body2 1L+ External, E#H T RME, 4
i%& Automatic computation for 2nd body, 7E Bodyl T %I \5EEE T S A
S AERR (0, 0.94, 0O AT (0, 0.94, 0.2).

mleal PP TS B 2D R

Neme: [ZF209U + (]
Comments/Text attrbute C

Body1: Sody2:

feid] v |Extemal =/
Type: 2 Viscous-elastc

GO TR

Position  Parameters

Compute for the 2nd body

4 Automatic computation for 2nd body

Bodyl Body2

System of coordnates at pt. A (SCA)

% T
+ | 10.00000000 pZ|
v | 1000000000 b2
v | 10.00000000 b4

Pont 81 - the end of element

& 0.94 o2

& 3-19
2) {E Parameters WU, & CHAEFE /) 22, s Accept, RG24 MBI
Wik 22, EHH T FE XEREX: 9.81*mcarbody/4.

Name Expression Value Parameters

v0 20 Stationary force
mframe 1605 C C f&2 C
mcarbody 0
9.31%(mearbody/8+r 3935.2625 @) Linear i) Bilinear
9,5000000E +5 Stiffness matrix: (none) =
3D000000E +5 Damping matrix: (none) J

{ 9.81"mcarbody/4 0

3-20
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3) iy Stiffness matrix 42 [FF%4H , 4 A\ W BEFRE, 404 15'%'*&@]‘3”33/)? ’
Horb kxy 2 A AR FNIE (1.25e5), kz 2 NTEFRIE (1.5e5).

S Matrix of linear force element ]

Elements
coordinate-coordinate coordinate-angle
kx-y._z c C c c _kx}._ztnlzfz c c

C by 2 C C kxy_2%0,2/2 C C C

C C kz 2 C C C C
angle-coordinate angle-angle

C kxy_2%0.2f2 [C C 10000 C C C
“y_2%0,2/2/C c c C 10000 c c

C [ C C C 1000 C

[ Ok I [ Cancel
3-21
. . YA > A N
4) iy Damping matrix £, AT RS 221 10000.
S Matrix of linear force element (S|

Elements
coordinate-coordinate coordinate-angle

c C c c c c

c C c c c c

C C 10000 C C C C
angle-coordinate angle-angle

c C c c c c

C C C C C C

C C C C C C

[ CK l [ Cancel ]
3-22

5) BRI A R ST, BEGRE T S LS ARER (0, -0.94, 0)
M (0, -0.94, 0.2).
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6) irh MBI Bipolar forces, sdifiisn ¥, olas— 14— R
MRS /170, Bodyl EFEMIEE, Body2 i%£# External, &£ JLAIVEIR
75

7) B XIEIRES L SR S AR AN (0.24, 0.24, 0.105), (0.24, -0.36,
0.105) , AJi% Autodetection.

8) EFE 10K Viscous-elastic, E X NIE %L Se6, [HIE REL Sed.

@& dSmr 3TN |V /AR ) FE
Name: [~ RBEIRIEET + @ @

Comments/Text attribute C

Body1: Body2
Lad =|e =
Go:  RiEE
[ Autodetection
Attachment points
T
0.2 0.24 0.105
T extema
~ [0 2% 05
ength 0.6
Viscous-elastic
Spring -
Damper +Spring
AMAMAL ‘.
VIV Lyt
W
/| stiffess coef. (c): 5.0e6
™ .| Damping coef. (d): 5.0e4
Stffness coef. (c1):
Length (L0):

& 3-23
9) B MR AT 7170, B SR A N AR bR N
(-0.24, -0.24, 0.105), (-0.24, 0.36, 0.105).
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10) B HilAE B — AN PIAT IR &S 717G, 1@6&0@%?&%&%4\@%&% PN
(-0.16, 1.315, -0.17), (0.54, 1.315, -0.17).
11) ¥ 7/77835% 4 Nonlinear viscous-elastic.

Tongman

a4 ddhPur 990w/ g 2/w|pF g
Name: [REFTRIER + &
Comments/Text attribute C
Bodyl: Body2:
e | |Exter B2

/B B
\ Spring:  [Number of ponts: 2
/| Damper:  [Number of ponts: 3

3-24

12) miili Spring £ A% ball, 5E SOBEIRAS #3 HRIZRNIEE CREARBR 53542

T, PALFR TR D).

. + 45 _| =80 2
| : 1000000
| M X Tun Smoothing
[ Curve 1
| : : 1 -1 0.1%1e7  Line Yes
2 0.1 0.1%1e7 Line ‘fes
i i
0.1 0.1
4 L L3
R GEREEEEEREEES 1080808 -~ -
OK ” Cancel
& 3-25

www.universalmechanism.com - 105 - www.tongsuan.cn



http://www.universalmechanism.com/

T(mowan

//_\; Software

et Z 1]

13) sl Damper R0 B, 7 SORR AR AR LR R (ﬁiiﬁjﬂ‘ﬁﬁ
B
e e — ‘ - [ B
. ++‘m|_\GEIE|“/
: 20000
: N X Tin Smoathing
o Curve 1
: 1 a1 20000 Line 7
7777777777777777777777777777 i""”"”'m"” N 2 -0.05 -18000 Line e
i 3 -0.02 -15000 Line A(
4 001 -10000 Line 7
0.08 0.534 0.04 0.08 5 0 ° Line i
i [ 0.01 10000 Line A(
7 002 15000 Line 7
------------------------------------------------------------------------------------ 8 005 18000 Line v
9 0.1 20000 Line A(
v
------------------------------------ 200 - - = m e -DK —
& 3-26

14) SR A R AN PR T IR AR 710, B SOk e A I R AR T
(-0.16, -1.315, -0.17), (0.54, -1.315, -0.17).

15) st @y, s maE D TAREER, W T
B Show all, T BIGATEE BE MR,

3-27

b, BAVEHR VR ARG AN RPER, WERE .
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3.1.1.4 BZEE

1) ZEMEFEEAR Object, 7E43 N General U1 &5 d7#%4H Transform into

subsystem, IXAFHIE MRS R S AE N T — AT ARG, TR
P (E

© Object SAHETHRE 8 X
L (™ ' 4+ o ¢ e
8|l Q) & Srmr 99w B 2 AR QF Genersl Optons SensrsASC Varibles Curves Atrbutes
Trarsform o sbsysten

SNt ERIRA

o -
Object enter
UMOBject

Lohe : L
=0 + 8/ . :Tasz:zs::
& 3-28
2) HE NS F, 1E Position E X X F3) 9.
S fmqaaadrmr 998w\ 2w pr e

& 3-29
3) HHIAERE -NT RS, HEmLAFEAEER, Position & X X “F3)-9,
4) 57 Edit subsystem, #HEAFEFZE R TR,
5) CKANZR LA SE Z et 180°

Fam|la 4 advmr 990uw/gelaedr ]

& 3-30
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6)

FJT Bipolar forces, 1lgﬁﬁlkk—/\#iﬁﬁﬁf)§%§ﬁﬁ%ﬁ§?§ ‘J%T\élé*/iyﬂ
(0.16, 1.315, -0.17), (-0.54, 1.315, -0.17); B A HEAT IR
& FITIERE S AR A (0.16, -1.315, -0.17), (-0.54, -1.315, -0.17),
My Accept, SEREM, BHTRZA.
M “DAUM BIHBUTRMNBRMEERER " SR EE.
ELEMSEFFSHINRX G, B H Add from subsystem..., M%)
Kok BEE SR F T 25 B K mearbody S5, ¥ H % & 4 40000(kg),
R, M OK, XFER AN 281 240 B 1) mearbody S35
HRTRAE 40000

5%
+ =
=8|+ @Y o
Whole list
Name Expression Value ‘
r—
; 4 New identifier... Ins - =
Add from subsystem... (¥) 1dentifiers ﬁ
Insert identifier... Shift+Ins al rrm———
Edit identifier... é ﬁ:ﬁﬁclz
il Delete identifier Del ||| & i v0=20
B) Copyvalue to clipboard Ctrl+C | || | i mframe=1065
Copy table to clipboard Ctrl+Ins | || i mcarbody =0
Show elements for identifier.. | || i L. fr1=2611.91
Show unused identifiers... ||| = § i kxy_1=950000
B4 Newpage ||| i - kz_1=200000
4y Renamepage ||| i i fz2=0
Turnonpage.. ||| & = kaoy_2=125000
Deletepage ||| i i~ B kz_2=150000
Remove from page B & $eidF
v Auto refresh object I>&§ER_JR
uto refresh obje o
[ age YE[OE0R
Refresh object &
Add identifiers for irregularities |
& 3-31
Whole list
Mame Expression Value -
E Identifiers of the sa...ﬁ
v 20
mearbody 4,0000000E +4 %if”ﬁ%%%ﬂ‘f;‘ﬁ??b“uﬂt}? o
] $EEEER. mcarbody (0)
[ 3-32
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10) BUEEZEARNIA, & XJFE mcarbody, FEFHIRE (15, 2e6, 2e6), Lf’i
LDABFR (0, 0, 1.75); Mzl »=, GE&— 1S HBEER.

©® Object ERIEEEME

o x
e - ;. 5 '3
. fmaQ« dSPmrgoa w8 e pr
o Cuves Name: (558 + 4
o varables
¥ Avates Comments/Text attrbute C
(B Subsystems
o Orented ponts Vectors 0 Contact
Puametes Poston oty
5w oordnates (FP):  Quaternion
P todes.
o = Go todement o
A_m;" Image: Divebe
2 Dol forces
Sl rques an
£ Unew forces [ Compute automascaly
@ Contact forces Tnestis parameters
© 1o Mass rcarbod
W Specal forces $
e e
L ses
=8+ 8 =
Whok ot -
- icinaz - L Added mass mavix: rore) =
w 2
oondnatsof crtr i e
matbody 4000000

& 3-33
11) Hfa, WAVTHEZG RTINS W 28T RGN LEE . /£ R IJ @R
W, LB AR, IR 1) Body2 #RIESE N — N BRI 1E
External, PAANERE AL FRAAE Bodyl Aebs R E . 78 A A5 A
PHi&+% Connection, A B R HIEHEE—ANTon, SAHE, &
Assign to all, R JE IR PR JR) i AL AR 2R i i (LS oAk P AT R R AT ),
XFESH A T 7 24 B External BB,

= W fmlqQ&|/odrmr 800w elae)r W ~E R .

& 3-34

4 [P ZRIFEFHER
+ & FiF
[ LsC™: (0,0,0)
) TR
> &) WIEHR

AF. _ FARCIEiReE 2 5(0,0,0)
e, — ARl E=ER - >2F [ (0,0,0)
2or TR REEL 224 (0,0,0)
A B T RiRRER =22 0,0 U}
AAF. R ERr > 201k (0,0,0)

. — FARER =T (0,0,0)
AR T IR eE - -2 (0,0,0)
AR, — FRoIEEEER -2 #0,0,0)
AR AT RliEEEL - > 22 (0,0,0)
SR e T RREER - > 2 R (0,0,0)
R, i E = EE(0,0,0)

AR, Z FSEER -2 {F(0,0,0)

oo Ao

a

CREREREREREE
O
JEEEEEEEEEEE

& 3-35
12) miili Summary, £ 82 A B EEH R, (R, X UM Input F2/7.
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EE:2

3.1.2 ZRMEEHIZGHE
JE4T UM Simulation TR, TIEZ RIAEMRA . & il %2mE g 1k

7N

UM - Simulation

fr EARLIE 7 7] o

File Analysis Scanning Tools Windows Help

AR DB ES A e pEsDE®

2EH OC EEE

BEE Eopro

& 3-36
2) FIHHUi By, EFE Park KEEDS, B HIEE 1500m, wEE
PERFEP KN 0.005s;, ‘A% Computation of Jacobian.

Solver | Identfiers | nitial conditions |

Raifheel | xva|  information |  Tooks|

() Park Parallel

Distance - Vehide distance t | [>= ~ 1500 @
Step size for animation and data storage [0.005
Error tolerance

Delay to real time simulation
Keep system matrix decomposition
Computation of Jacobian
Block-diagonal Jacobian
[ Jacobian for wheelfrail forces
Stop simulation on wheel derailment

¢ Simulation process parameters || solver options | Type of coordinates for bodies |

Solver Type of solution

) BDF

©) agM () Mull space method (NSM)
@ Park

) Gear 2 (@ Range space method (RSM)

| — n

& 3-37
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3) VI#:F| Rail/Wheel—Track—Model and parameters U1 [H, E?}U—L I
0.025rad, Fe B [T AL B B B FD[R] B 6.0mm, BHUIE R Dy T B AN AL,
7RI E SCTE BRI EEFIEELE -

Object simulation inspector

| Solver | Identifiers |

Initial conditions |

Object variables |

LT 2

Track | Profiles | Contact | Forces | Speed|

Rail iheel |

VA | Information | Tools |

Model and parameters |Macrogeomehy | Irregularities | Image|

Geometry
Rail indination (rad)
SCR-SCW distance {mm)

Track model

(@) Massless rail
Inertial rail
Flexible track

Parameters

(@) Mumber

Stiffness per one rail
Vertical stiffness (N/m)
Lateral stiffness (MNyfm)

Damping per one rail
Vertical damping (Ns/m)
Lateral damping (MNs/m)

0,025

6.0

[ Torsional stiffness is taken into account

Type of stiffness parameter definition

44 000 000
18 000 000
6.6E25

400 000
100 000

) Curve

’ Integration

Message

Close ]

3-38
4) Y1#3| Track—Macrogeometry JUTH], £+ Curve K

TIENIE, & N HZ%

B 60m, 22 A0 281K 5 440m, B fh 28 K Z 500m, [7] #h 28 2F-14% 5500m,

85 0.15m.

Object simulation inspector

| Solver | Identifiers I

Initial conditions |

Object variables |

b e

2

Track |Proﬁ|e5 | Contact | Forces | Speed|

Rail fvheel

| HVA I Information Tools

Track type
() Tangent

First section

L1
P11
51
R1
H1
P12
dY1l

60

L 1440
V' 71570316

=

Smoothing

Model and parameters | Macrogeometry | Irregularities | Image

() 5-Curve
(©) Switch

() From file

Integration

Message

Close

www.universalmechanism.com
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5) YJ#3| Track — Irregularities J1[H, %% Uneven, K?J@%’éiﬂ?’ﬂ From
file, SRJG/r A E A A P [ RO ) BOANP I, G e R FR 2 5|

Object simulation inspector

| Solver | Identifiers | Initial conditions | Object variables| Rail Wheel | XVA. | Information Tools.

t

Track |Proﬁle5 I Contact | Farces | Speed|

| Model and parameters | Macrogeometry | Irregularities |I.rr|age|

Track type
) Even

Type of iregularities
@) From file (7) Deterministic (7) Identifiers

Files |Detern1inish'c Identifiers | List of groups

= B8

Vertical irregularities

Left rai [ D oM R IR 2 A BR\CRH2017 7 Leftway o3|
Right rail D: VIR B VI 2 BB \CRH2017_Z Rightway G5

Factor 1

Lateral irregularities
Left rail D \UMES | BEE EIE 3 B B \CRH2017_Y_Left.way ﬂ
Right rail D \UMES | 38 - TR R e B \CRH2017_Y_Right. way @

o

[ p— I — I e ]

3-40
6) V%] Rail/Wheel — Profiles — Wheels VT, s i %401, %

Chinese LMA.wpf A BRI INIER, Rk Hikrd, A8, miEK
HL Assign to all, TRZENFEFE.

Object simulation inspector

| Solver I Identifiers. | Initial conditions | Object \rariables| Rail fwheel | HVA I Information Tools
LT
- Profies | Contact | Forces [ speed

wiheels |Rails | Contact options | Wheel forms |
Profiles | Radi difference
Set of wheel profiles
D: \Universal MechanismiUM Workingyywip
+
i 4 Add wheel profile
fil Delete selected profiles
Assign to all
Open in profile editor
= ws  Left wheel B Copy file path
1 | Chinese LMA.wpf Show file in folder
2 Chinese LMA, wpf CHIMESE TMATWHT
3 Chinese LMA, wpf Chinese LMA.wpf
4 Chinese LMA. wpf Chinese LMA.wpf
I Integration ” Message “ Close
& 3-41
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7) V)3 Profiles — Rails T, s+ 344, # CN_Rail_60.rpf 4%
SMBESINIER, SRIEHHaE, mAE, EEEEH Assign to both rails,

W25 e
Object simulation inspector
| Solver I Initial conditions I

=08 Y9 2

| Tradk | Profiles | contact | Forces | speed |

Identifiers | Object variables | Rail Whesl

xva |

Information Tools

| Wheelsl Rails |Con13ct options. | Wheel Forms|

Left rail | D:\Universal Mechanism UM Workingyrw\prf\CM_Rail_&60.rpf

=]

Right rail | D:\Universal Mechanism UM Workingyrw\prf\CM_Rail_&60.rpf

=]

Set of rail profiles

5 + Add rail profile

Assign to left rail
Assign to right rail

[ Profile evalution
Control points: left rail

Assign to both rails

fii Delete selected profiles

Open in profile editor

Track Profile
B Copy file path
Show file in folder
’ Integration ” Message ][ Close
3-42

8) VJ#:F] Rail/Wheel = Contact — Contact forces T, EFf
Non-elliptical 5% FASTSIM iF g 157,
Object simulation inspector
| Salver | Identifiers I Initial conditions I Object variables| Rail fwheel | HVA | Information Tools
=8| Y9 2
Model of creep forces
) Mueller
(Z) FASTSIM
(C) FASTSIM_A
[ simplified contact geometry
Critical speed for creep
Contact parameters
‘Young's modulus
Poisson's ratio
Width of strip {mm)
Minimum number of strips DI
Mumber of elements D
Interpenetration factor
Integration " Message ” Close
& 3-43
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9) VJ#F| Rail/Wheel — Speed T, #HF5JHBI v=const, #L’%Eﬁ.
JERE M IVE T 2848, andi i R 31 5] FHIE . .

Object simulation inspector
| Solver | Identifiers I Initial conditions | Object variablesl Rail fwheel | KVA I Information Tools

Lo 2

| Track | Frofiles I Contact I Foroes| Speed |

Mode of longitudinal motion

() Neutral ) Profile

@ v=const O w=0

Speed control parameters

Body | SRIGIEMEELEH- ~]
Point  [0.000 |[o.000 |[1.000

Amplifier 1000000

[ p— I —— I Gose

3-44
10) ¥)#:3| Identifiers — List of identifiers J{, & EWIEEE v0 A
300, 7ESRHE M AT OK.

Object simulation inspector
Solver Identifiers | Initial conditions | Object variables I RailfWheel I AVA | Information | Tools|
List of identifiers | Identifier contral
= B | sakEma p =
m‘ Identifiers of the same na... ﬂ
Mame Expression Value i %;grg;g; k)
v 300 ¥ FE[ap5iR.va (20)
mcarbody 4,0000000E+4
| Ok | ’ Cancel ]
Integration Message
& 3-45
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) 54

11) IEFHF FZ 5B Tools—Options, B EFEAE T EF PAX W) 465 #AL
A km/he IX B FERA RN v0 ZHE R, THE R E R AL (m,

rad , kg, s, N)Do

Options

b

General

General

| Export to M5 Excel |

Bug reports | \Wear parameters

Autosave | Format of numbers

Temporary directory:
C:\WUsers\ADMIMI ml\AppDamloc@
Graphical windows

Default pull-down tool panel for graphical windows
[] Double column text file

Prefix for comments:

[7] Automatically load the last model
[] automatically remove incompatible variables

[[] z-axis directed downward
(while computing scalar variables)

Speed unit

@kmh  Dimfs

]

[ OK

[ conea |

3-46

12) TR ER S, QBRI AR IR E, AR EE .

Wizard of variables
i Reactions
# Variables for group of bodies
ab Expression

=1 ZRlEERER

o [ sz

£ [M] Left wheels
weet 1left
[ wset2left
! =[] Right wheels
; [ wset 1right
[ wset 2right
= O graen
E}D Left wheels
- O wset3left

[ wset4left
=[] Right wheels
; [ wset 3right
[ wset 4right

Ji Coordinates

*F Rai/Wwheel

(® Solver variables = All forces

=)

id Identifiers & Bushing

§ Lingar forces & Joint forces ﬁ Bipolar forces A Angular variables J’: Linear variables

## Track coordinate system E Railway vehice H Wheelsets User variables

Selected
|wset 1left

Name Comment &
[T A L s

TauMax Maximum tangential traction

a Longitudinal semi-axis of contact patch {mm)

b Lateral semi-axis of contact patch {mm)

AdhArea Adhesion area

Penetration Maximum geometric penetration (mm)

Variables for wheel

Csafety Derailment safety factor (rus)

CsafetyRefined Refined safety factor (rus)

¥IQILV) Madal criterion

Weinstock Weinstock criterion

SFC Combined safety factor

ZLifting Wheel lifting

ZliftinaRelative Relative wheel lifing &7
£ >

YL _1

|||Nada| criterion, wset 1, left wheel

YL _1

www.universalmechanism.com

& 3-47
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13) M TAREESD, T EMPEshm % 1, 2% Contact patches, IF

LEF AN AR

15) i B HI T AR Integration 140 4R 15 B .
16) fERERI B & 1 s A5, EFFSEH Camera — Add camera in current
position, Camera — Camera setting, 7E Camera follow the body TJi%

BB IRBE 2

Coordinate system
Grid
Rotation style

Modes of images

Camera follows WSetRotat

Look at...

Position of vector list

Clear list of vectors

Vector settings...

Add characteristic for this body/point *

Set graphic object 4
[ Background color...

Window parameters...

17) fE WS 1 S A,

Variables

Cameras
+ i Camera name:
List of cameras: ICaneral ]
Free camera Camera follows the body:
mera 1 $t$ :]
2 ZRIBERERR ~
Base0
= §EERF
L
R
HHFERR
$fERL
1450
SRS -¥: (3 o
Position: Look at:
x: [3.52 2 x: [o.00 b2
Y: [3.04 2 v [o0 =
z: [094 X z o A
Loy [ ey

[& 3-48

e 5 Show all, 7] H B LLE R E

¥ Mlveum_- ...

Optians...
Show all

Copy to clipboard

7
<
E
=

A [

Print...

Fix tool panel

Show ruler

Show ordinate value

Save parameters...

Load parameters...

0,4169 0.0352

www.universalmechanism.com

Show accarding the ruler pointers
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18) fEFSHLESAL I B m & 1, ﬂ&ﬁ?&%%’ﬁ%$ﬁ&ﬁ?i§ﬂ?ﬁﬁﬁﬁdn R
WASBhE i O R EGT A AR, ATRYE S N SIS

[@] Animation of wheel/rail contact EI@
o Qe Sk G|

Contact forces =

Scale 300 2] kym
] Pl
o [ HEEF
. B[] wset1
i b Left wheel
P Right wheel
2] wset2
: o [¥] Leftwheel
" [¥] Right wheel
A ] ¥R
a [¥] wset3
[ Left wheel
. Right wheel
= V] wseta
o Left wheel
Right wheel

& 3-50
19) 5 FI R Qe v AR AR R 5] YR, an SR s w1 o ME, THE SRR
AH%O

s _Scorving Tochs Wedows e
SR O ER ARDE Al pEE| 8 e M. S .
R TCOLPR BPES Lok &

- el L z TTETE
e - e WS WSz W) a4
B8RSR G 2 O8w ratproie
Aved pofie — -

A contact ponts. -
4 hormal forcen
s [0 3wee

o mias I 7 S Vi 4 ©
Ao

w4 2

iy QNG
Scle [0 3w
3 P smsswnn

o

Elnen

EK]E\
gi

©
ggm
§533

)

EEHQ
shest

it it

»

SIS
§

& 3-51
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2)

3.1.3 MERIFZBEEWARS

AT R WIPER S O AR BRI TS, AT
1) EHIAT— R RIEERER BN, Har i ARIEE

R

e “D:AUM SEFYIFE\FEM 244”7 H 3T H Frame SO B A S i 2

“ry. > ” 0 >
D:\UM HIERE\RE) UM BRE\NIRAE S EFEE 7, iR RS
31
» HEHL » DATA (D) » UMSIIEE » THUMER » QIEESTFEER »
—
) EEN LIEM EEH)
"EaFi BEEED - FEEig=
L =R B HEE =3 Fh
| | Frame 2017-10-27 20:37  Szffsk |
S input.dat 2017-10-27 15148  Universal Mecha... 2250 KB
inputav 2017-10-27 15:50 UM Document. L.. 1KB
] last.fin 2017-10-27 17:07  FIN 3rft 1KE
7] lastict 2017-10-27 17:07  ICF 37t 4KB
7] last.par 2017-10-27 17:07  PAR =f% 1KB
7] last.rwe 2017-10-27 17:07 RWC 3% 4 KB
lastoow 2017-10-27 17:07 UM Document. L.. 1 KB
& object.bmp 2017-10-27 15:48 BMP Bl 226 KB

& 3-52
3) 21T UM Input #2/7, MN#WIFTHREA EMa,
4) FEIEAEETYR I 7 KRG FE M ER T, SR )5 154 M THBR 5 o5 Edit subsystem,
ﬂi}\ﬁu%ﬁ %%é}io

© object BEROEE R = T
Vea fmla 4| 0bePmr |80 0w elacor e +;
s, o
s ooy Comments/Text attrbute C
8 Subsystems hocas e oo
= e
o e
o sodes Genersl Positon  Identfiers.
R Jonts
# Boola forces Identher Skat
o=
© TForces
W Specs forces
=8 + 8/
—
& 3-53
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iz HHZWJ%%?FMHF“ I

© ovject BERAWE s

v @ Obect

2 9.3 mcarbady/4  9.3100000€

[ 3-54
WI—"NF &S, %% Linear FEM Subsystem, E47F|#4% “D:\UM
BVIBERE UM BEE\NIZE S EWER”, &9 Frame, /5 OK, 7

NI, A 5.

Tela& adrmr | 898w/ 0 e /we|@r

[- B
]

ey rome: (st i |+ @ @ v
o Bodyi: sodyz:
D= T =l

Tyve: | < Rotatonal
Geomety Descrpton Jomt force

Jortpores

WSet tt
€]lLozs

i T
Jort vecars
wset oY 0,10)
0 i o

< R wasY: (0,10

-
[(*) Read FEM model of object

[—25=]]

Scan the forder:
DM g R UMAE R TR S A R

=3

4 - DM TR ERIUMIE Y IR & R
“{[B Frame

D: UM 18 RN R4S S4B Y Frame

[ oK ] ’ Cancel l

Data imported from program: AMSYS1 -
MName of solution: frame

29,09,2017, 16:40:496, bogie

Modes: 50871

Finite elements: 51149

Degrees of freedom: 305226

Mormal modes: 94

Static modes: 0

Computation with lumped mass matrix
Min., natural frequency: 59,92

Max. natural frequency: 1427.24
Generalized mass matrix: Mo
Generalized stiffness matrix: Mo

4 1} | &

&l 3-55
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%y

(

fﬁ}?h@wmz

] 5

7) TEMZEF RS Position ULH, X E S 0.73m, {E Image

R

=

LA L

() Object sEAZEF

~ -_—-

Fm g o &[S e x| \

[

- T
b avboms Nene: 18 AR
ﬂ gggz Comments/Text attribute C
£ 1
| somon |  coordnatesystems |
| General | Positon Image
Translation
Xi c
E ) -
L)
a5 Bodes 073 c
g gg; Rotation
5 iR [ =] o.00000000 B
a = R E] 0.00000000 )
4@ Joints
e (WSet SHIEFL [ =] o.00000000 b
2 J::ﬁet'ggi Translation after rotation
jWset 3 . c
o« jwset_HHEERL *
>4 Bipolar forces ¥ c
Sealar torques . =
Linzar forces > B
&7 = &
B E E A
_—
N4 . — Al — AN N E N ]
8) WHTHA— R IuHIE =/ Body 1 2R frame.
B Object tm=F [ [=
B3] o VS i
5 R ‘@‘“QLQJQ|Q“"@€T?.E‘R|
-5 HERL Name: —F3$85FL o

a-@ Joints
o« jwSet %L
- jset_SHTER
o jWset_$HIERR
o jWSet_$h%ESRL
4-2f Bipolar forces
-V, —RBEmEERL
I, —FEREmEESER

-2 FEEATRRSR
-6+ Scalar torques

v forces
FOUEL
SRR
FPEERR
3L
BHEL

M\ T-Forces

Comments/Text attribute C

Body1: Body2:
AL x| 1438 frame |

= o
Type: | = Viscous-elastic 4 Egﬁfi ,
~B Extemdl

o [—meE - Basel
B R
Position | parameters

Ell s

Whole list

B #FER
- HERR
Compute for ¢ B R
] Automatic computati > g igzy
.- & it7tr
Body1 |Body2 =g
System of coordinates a B frame
% c
E] 000000000 p2|
[ -] o.000a0000 A
E 0.00000000 pA|
Point B1 - the end of element:
E[f& c C o5 c

9) WA & JIuHE — Body & E NHZE. frame.

e

) Object s5FZEF

= i

- jwset SR

o jWset_$HFER

o jwset_HHERR

£ jwset SRR
425 Bipolar forces

-V, —RBamiEERL
¥, —FaamiFEER
L, —FEEHRSER
I, —FmEmERESaL
il Z i iReEr
il Z FIEAHEER
= kAT AR
= R TRiRSER
Scalar torques

r forces
e
PR
RIPEERR

SR ERL
SBREL
<IFER

M\ T-Forces

E g =

5 g REAECRCUE SR A i e

2 SR Name: — FigEEL SF EE S
4B Joints Comments/Text atiribute C

Body1: Body2:
#53 frame | External |

& wEE [ -
B Based
3 - IR
LB R
B OHERR
B R
.. & pfF |the 2ndbody

: g ggﬂ Hon for 2nd body

B oot X

www.universalmechanism.com

Whole list

B frame
Bpt. A (5CA)
i foao c
| 0.00000000 4
[:] 0.00000000 4
[ ~] o.0o000000 B
Point BL - the end of element:
T Cog4 Loz E
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UM (&S

10) A7 Summary, WERIELL T 0 A & EERH YK, &6 Error 1275,
IR BIX L J1oT, FHse s BRI,

() Object t5E28F uﬂ‘ﬂ_hj
[ i W B
455 Bipolar forces - El‘ Q Q) & ‘ s @ o ma & ‘ Error: Bipolar element7; Name=Jh 85T HRaEL - First body is

Ll —FERERSRL
-l —REEERESR
-l —REEEIFEERR
Ll —FEEERSRL
=

Viarning: Body 1; Name=\ySet - Image is not assigned

Warning: Body 1; Name=\WSet - Image is not assigned

X
0 2

mr 1605

mearbody 4,0000000E-+4

fe1 9.81%(mcarbody/8- 5.29862¢
kxy_1 9.5000000E+5

kz_1 9.0000000E +5

2 9.81"mearbody/4  9.81000
key 2 1.2500000E +5

k22 1.5000000E +5

3-59

11) i Accept, TRAEXTHEFZEF FA2GHEN, FEHF RS

Close subsystem

Close subsystem o HeF

[hccept ] [ concsl ]

3-60
12) GRAFHAL, SCH] UM Input F2/%, 85 #AT LA UM Simulation 347 4
HT.
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<> ZLE:

3-61
ORISR E] G R . B A — AN S0 [ 5 e s PR R R s B, a2 | —
A ZEARFI PN R BE 1 R G e Hoh e m1 381 R B — M 28 DA EAT RS
VU F e AN ERE RS, BIRIEAN— ReHE, BN RE —REHE,
RIILF 38 MEHEE .
A E| S UM Base. UM Subsystem. UM Monorail.
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K) Tong suan

3.2.1 BEREXBHEMB) A EE

3.2.1.1 NiEEE

1) 3T UM Input, HEEHF, (A “DAUM EIHRE A UM KA
B B R R,

2) M “D:AUM S UTR B RER R HUERRR ek P AR
T T EM . img, £f7H.img, SF img, FEk.img, 255
IR img IR ES.img.

E BT erEEs

4 -3 Object
a -1} Object
@J Curves
FM Variables
i..8b atiributes
..... (9 subsystems
a 05 Images
B ]
> TR
b - "i" S
i - %?E-‘tg
6
i
..... =5 Bodies

_____ R ont
& 3-62

3) AWM, M AMEE, EFJLAHEE, & iR 2000, FF15H
&= (1000, 800, 1200), JFiLAEfRA (0, 0, 0.2),

B mestmus -~
B o Tmlq k|0 e _
v -{¥ Object Name: [{a%R | + 4a (i ]
g S::::es Comments/Text attribute C
b Attributes
(8 Subsystem:
v & Images Oriented points Vectors 3D Contact
> o 38 Parameters Position Points
::: Eg}% Coordinates (PF): | Quaternion v
% BE Go to element [d
e .
’:k E%gﬁ mm\;;e. EAvisble
v 539 Bodies v
otz [ Compute automatially
R Joints .| Inerta parameters
& Bipolar force: Mass: [2000 =
G Scalar torques . Se L
| inawr Grerar N\ ™ Inertia tensor:

D el o — —
= B | + @ N 800 C [
Whole list - [1200 c
Name Expression Value . .

| added mass matrc [@none) j\
p < " Coordinates of center of mass
. ‘ c clfo.2 €]
N\ TN / AN
\ N \ > h —
& 3-63
www.universalmechanism.com -123 - Www.tongsuan.cn
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N7

y.

f”) Tongvuan

4) B ANUE, M NELTE FL, EEJUTETE, %Xbﬁ% 40,
HEmeE (1.5, 3.0, 1.5),

B erst ez
Flam | a0 [
v oz A8l k| S ems x
~ -{¥ ob name: £ | 4 4w @ \
y‘ Curves
el Comments/Text attribute C ‘
°F Atributes ‘ 1
(S subsystems
v 6 Images Oriented points Vectors 30 Contact
o a5e Parameters Position Points
& ETR : s -
’:\ S Coordinates (PP):  Quaternion
& RER Go to clement =
o oEReE Image: [ visible:
iR
© = todes F)
2 13 . Dcowwlemmmw
9 EfTier Inerta parameters ‘
& Joints Mass: |
& Bipolar forces
Lo Gralar trerniae h Inertia tensor: |
" [15 g c c
= B ‘ + @ 3.0 c c
Whole kst 15 c
Name Expression value Added mass matrix: {none) =

Coordinates of center of mass
c

& 3-64

5) KNUAREATE FL EH =k, 2HlEa A NETHR FR. ETH RR M
E1T# RL.

6) A SANRIA,
®EhE (0.5, 1.0, 0.5,

AN R FL, ®3FLASHRE, & XiE 20,

[0t - O x
Sam|e &S .
b Curves A | & ! @ = Rk
<50 Variebes Name: + @@
%P Attributes
G
(9 Sebysroms Comments/Text attribute C |
~ G Images ‘ ‘
& 1R
o ET Oriented points Vectors 3D Contact
& S Parameters Position Points
G BER Coordinates (PF): | Quaternion v
o = \
O RS Go to element P
v & Bodes Image: [ visile
9 St |
B EfTeR = -
B EfTeR [[J compute automatically
o EfTIRR Inertia parameters
o EfTieR Mass: [2 g
5
& Joints Inertia tensor:
45 Bipolar forces 0.5 5l g :
G Scaler torques ‘1.0 :‘ C ‘
= Linear forces v
" 0.5 c
= B8 | + @ Added mass matix: (o) =
Whole st Coordinates of center of mass
e Bpresson | Vake ]| | g

|25

3-65

7) KRIETEE FL 6 =X, ﬁj\%ﬂéﬁ% NREE FR. FH% RR M7

% RL.
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B HIAE,
RE (0.5, 1.0, 0.5),

4 NFE R L, EFLiREe, %)‘UD"E% 20, %%

@

L

) Variables
5P Attibutes
(S Subsystems
v 6 Images
G 1
& ETe
& St
& B
G TR
& miFSE
v -5 Bodies
9 4%
5 EfTiER
9 EfTieR
5 FEfTIERR
9 FEfTieRL
5 SfeierL
9 SR
5 SfEeRR
9 SR

2
& Joints

=B/ + 6

Whole list

<

Name Expression

Value

W qaQ«| §FHsPm

X
E

Name: _ii@t + g @

Comments/Text attribute C

Oriented points Vectors
Parameters Position Points

Coordinates (PP): | Quaternion v
Go to element [
Image: Visble i
RER ~ ] ‘
[[] Compute automatically |

Inertia parameters

Mass: [0 g i
Inertia tensor: |
R |
‘ 1.0 c | c] |

0.5 c

‘Added mass matrix: (hone) -

Coordinates of center of mass

Il “l

9) ¥NMATRE R L Bl —Ik,
10) @Uﬁ“~/\%’*

3-66

& ARER R.
Bodyl i #% BaseO, Body2 iEFEHILE,
.

®:

v -9 Object
v -{¥ Object
a2 Curves
Ft) Varisbles
% Attributes
(9 Subsystems
& Images
& Bodies
v -R Joints
B Base0_t3R
/>’ Bipolar forces
» Scalar torques
= Linear forces
& Contact forces
© TForces
¥ Specal forces
€ Connections
123 Indices
[ summary

B AR AR N % B IR R

|

~

=8+ 4|

Whole list

Name Expression

www.universalmechanism.com

R R

-125 -

HKHH 6 d.o.f.,

"
Name: iBase0_{a3¢ + v
Body1: Body2: ‘
[pese0 =l K|

Type: ™\ 6d.o.f.
Geometry Coordinates
Body 1 Body 2

% Visual assignment
Translation

www.tongsuan.cn
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ECE

11) G AV, Bodyl EHEAZE, Body2 EHETH FL, KEN
Rotational, P MIREE: S ALFR 7374 (0.8, 0.17, 0.4) F1 (0, 0, 0),

HhMECA Y B0,

Fed Variables
& Attributes
S Subsystems
& Images
#57 Bodies
v R oints
R Base0 332
o AR ETTIORL
& Bipolar forces
G Scalar torques
= Linear forces
& Contact forces
@ TForces
% Spedal forces
@D Connections
12 Indices

= A+ @

Whole list

Name Expression

- [} x

Neme: [{HaRe_EMTRA| + i

Body1: Body2:

E
|

[t || [t ~|
Type: | € Rotational e
Geometry Description Joint force ‘
Joint points
ke
os o7 o c]
FETIERL |
& © 7|
\ I I I
Joint vectors |
e axis ¥ : (0,1,0) ||
b B[ e "
. s Y : (0,1,0) v
L B[ e

3-68

12) 7£ Joint force T 1% Expression Z58 1) 7770, E X F=M_control (X}

THENEL,

X F RoRRD, M5 FOd

me: [oge_EfTier| + i -
Body1: Body2:
e || #fien =l
Type: | € Rotational v
Geometry Description Joint force
a+b Expression W
Description of force /moment
PascalfC expression: F=F(x,v,t)
Example:
-cstiff*(x-3%0)-cdiss =v +ampl®sin (om*t)
>( F= |M_conu'ol pl
s nitialization of values X
Identifier  Value Comment
m_control 0O
Accept Add to the sheet: v|
& 3-69
www.universalmechanism.com - 126 - www.tongsuan.cn
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e Q) =] 55

13) S4B =M, Body2 BHECHEITH FR, Bodyl MIEEL s AAFR A
(0.8, -0.17, 0.4).

14) FHIEBEEVINMEL, Body2 EHEUNEITH RR, Bodyl [MEH: misbiri N
(-0.8, -0.17, 0.4).

15) EHIA A LA, Body2 BBESUNEATH RL, Bodyl MBI AP N
(-0.8, 0.17, 0.4). V)P BARMEA, Wk AR 2] 5] H k. .

3-70
16) G /NAE, Bodyl EFESE, Body2 ik#%FM% FL, K404
Rotational, P/ MR RIEHE R AR5 78 (0.85, 0.745, -0.335) F1 (0,
0,0, #ENHI4 BN Z B4 (0, 0, -1)F1 Y %0, 1, 0). 7E Description
TUR AT P2 E S, BRI SR B A AR 8 0 ) S5 87 2 A0 iy a3 7 1+ o

B Object EEEstmsET Y -
] iy 3 &
O O Bl Q&Y HPw i
Ve DE:’E" -9 A % & | veme: [ St | + [ e
Curves
76 Variables |:;;; t ] ‘:;:é;._ -] ‘
% Attribute: 3 - | |Sm =
§ lS::;:ssnems Type: | < Rotational v
o Gesmetcesrpten ot o
v-R xms m T T L T Ty oo
jBase0_f58 o352
o IR EATIER |;ss 0.745 t][0.335 |
o IR EATIORR
o AR ETTIRR SlEHeL
& a2 -
Hopdarforces | Y R o vectors
+ Scalar
§ o I
S 0 0 -1 g
=B+ 8/ P |
Whole list = e ]
Name Expres: l
contd | 0
3-71
www.universalmechanism.com - 127 - www.tongsuan.cn
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17) BHIAE S B, Body2 BHECH R A% FR, Bodyl 1% 5 4(0.85,
-0.745, -0.335), Bodyl HJ#shiiN 7 BhiEw (0, 0, 1), 5AMAMHEK.

18) A EE )\ Body2 U FFIE RR, Body1 132 5178 (-0.85,
-0.745, -0.335).

19) EHIA B LR, Body2 BN F A58 RL, Body1 HIEHZ 8 (-0.85,
0.745, -0.335), Bodyl [N shHih 2 #ifiw (0, 0, -1, H5HMAHK.

e

[ | "B "
Ve o‘;;e;;]m A 8| k| B e o wlon | 8 -
o s oy sodyz:
W Atrbutes [faze =[St =l
%‘: ﬁ:: tem: Type: | & Rotational v
& Bodies Geometry Description  Joint force
v R loints Joint points
R paseo_fo tage :
z :gﬁﬁg:&: [o8s ©)[0.7as €][-0.335 Al
< AOR_ETTIERR SHEHERL
o R ETTIERL g gl
< HaRe_SEHer
< R _SaEnerr Joint vector
< e Sn = axs2:(0,0,1) |
# Bipolar forces [0 o [ Q|
(G Scalar torques
£ Linear forces SEHeRL axis Y :(0,1,0) =
0 (e Mo i
=8|+ @Y ‘
Whole list
Name Expression Value
m_control 0
3-72
20) SHIEREE M Body2 BEUNFRESR L, Bodyl HER SN (0,
0.745, -1.3),
21) SHEREE ML Body2 HHEUNIEER R, Bodyl HIERE S04 (0,
-0.745, -1.3), Bodyl WHZhHN 72 #iiEr (0, 0, 1), SAMMEK,
6 Object EasstemsiEm ) - O %
: .
3 o s +@a -
v R Joints . .
< Yo atn W el =
< HIREEITIFR Type: | & Rotational Ml

< B EiTiRR
< HPRETTIRL
< PSR
< R SR
< 2 SRR
< R SR
< e s
< R BREiR =i gl | ]
4 Bipolar forces
€ Scalar torques
£ Linear forces
f Contact forces
“ T-Forces
@ Spedal forces
€ Connections

Geometry Description Joint force
Joint points
o

R o

e axis Z: (0,0,1) v
R — —
PR axis ¥ : (0,1,0) v

‘O “”1 “”0 n]

=8+ 8/

Whole list

Name Expression Value
m_control 0

3-73
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1)

2)

3)

www.universalmechanism.com

3.212 &S

e ZE MRS Special forces, s o A7 %41 + porRsze
Tyre $¢Ji5 7770, Bodyl %% Base0, Body2 iEFEFTH FL.

) Object Erestzas B B 0 -

SCIESCORIRE T

a

Name: [EFTHERL + @ |

Comments/Text attribute C

Body2:

v ||[Efer ~|

.
[
=8|+ 6§ B
Whole list
Name Expres: Vak
-:._mm_;\ 0

3-74
WECRG S CREATE FL & 9 IR, MKIKIESRE Body2 NFEITE FR. ELT
# RR. /7% RL. 3% FL. H#% FR. M% RR. FH% RL.
RER LABRES R O™ EEE ).

P LML RY Linear forces, )ﬁ%/ﬁfﬂﬂﬁ%ﬂ‘l-, B A fr) 25 R

717G, Bodyl E##4E, Body2 i%£# External, &I SHME, 4
1% Automatic computation for 2nd body, % N3EE T S A _E S AR (0,
0.95, 0.6 F1 (0, 0.95, 0.8).

) Object FErztEmiER - [} X
= (]
~ - Object
© ¥ Object Name: (3 T8 + @
a7 Curves
L Comments/Text attribute C
5P Attribute: l |
S Subsystems
& Insg Body1: Body2:
& o [t ] [temed =l
R Joints Type: Viscous-elastic v
& Bipolar forces s
G Scalar torques GO: | ZESiem hs
v -Z Linear forces
PO S Position  Parameters
& Contact forces
@ Trorces Compute for the 2nd body
® Spedal forces [ Automatic computation for 2nd body
@5 Connections BodyL
2> Indices ody1 Body2
[ summary System of coordinates at pt. A (SCA)

c]jo.os ¢

| |0.00000000 ¥

e

| [0.00000000 b4
Name Expres: Val | [0.00000000 b
m_control 0

Point B1 - the end of element:

Bl

c|[o.ss

gl

www.tongsuan.cn
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(S

4) {E Parameters T, & FREWE ) 22, [H1%, 5 Accept, X5 E|/4L
M T 22, FEHEHE O€ XRIEI: 9.81*mcarbody/4, XHFEF
2 HBWEF TS5 S % mearbody, REFSVEEN 0.

) Object FEmstmsnan - b X
L4 i @t 4
~ 0 obiea LT RCRCHE SRR S _
v L bject Name: + @6
29 Curves ;
o0 Varisbies Comments/Text attribute €
&5 Attributes { \
(S Subsystems . —
& Images 3
)
5 sodes [t =|[Extera =l
&, Joints Type: | B viscous-elast
4 Bipolar force: £ viscous-elastic v
G+ Scalar torques Ce- A
v .= Linear for
B Position  Parameters
& Contact forces Stationary force
@ TForces < |2 ]
@ specal for
c;: ;::dr;::h @ Linear Osiinear
2
[ summary Stiffness matrix: (none) =
Damping matrix: (none) =
+
=B+ 8/ \
Whole list
Name Expres: Val
m_control 0
fz2 0

3-76

5) siifi Stiffness matrix £ FKIF4H , N NI FERERE, Qs o AR 2 5] .,
Hb kxy 2 A AR ENIE (1.25e5), kz 2 NFEFRIE (1.5e5).
.SI‘-ﬂat-' x of linear force element >
I Elements
. coordinate-coordinate coordinate-angle

o2 | °| | | [Hoy_270.22 | °
|| Sllv2 € ° o222 © |l ‘|
| |l a2z ] | ‘] | Il
| angle-coordinate angle-angle

I v 20,212 €| °] | ) )l °l

[oy_270.2721° | | ] ‘] ‘] £

[ °ll )l ¢ ] o ] £

oK Cancel
& 3-77

6) B MK R e, B T R AR (0, -0.95,

0.6) A (0, -0.95, 0.8).

www.universalmechanism.com
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7)

9)

www.universalmechanism.com

i 22 RIS Bipolar forces, it e ¥, alg s o ss,
Bodyl P42, Body2 i%# External, %FJLAIVRIRAS, 24Jik
Autodetection, Bodyl iE#H: fiAAR (0.25, 0.1, 0.6), Body2 i&EH: Ak
Fr (0.25, 0.4, 0.9,

M T Hi R L HE JI T Points(numeric), SEALPRECNIREL v, Ak E40H

|
@ Object -0 s
o4 ~ =
v @ Object LIRS X B _
v -} Object neme: [WiRE. | + i ]
oot Curves Comments/Text attribute C |
7 Variables
2 Attributes ‘ | ‘
g
E_E; ls“m::“e”' Body1: Body2: ‘
=5 Bodies [t =] [external -]
R Joints
Go: -
~ -#F Bipolar forces potitd
1, miReEL [ Autodetection
g Scalar torques Attachment points
= Linear forces
B Fombact fnccas H
| ® curve e F [o.2s c]o-x °][o:s €]
| T external:
[o.2s c]o-4 °Jfos €]
10000+ N . X Y v Smaathing Length  0.424264
U
= 3 ~12000 Line i L Points (numeric) 4
1 8000 Line Yes Type of abscissa
Whole | 3 0 Line ¥ Ox @v Ot Qvar
Name 4 8000 Line
| L i 12000 Line Yo [APositive: compression
m_con} 0.2 0:2
mearby : [eriodic dependence |
f22 o
oy _2) !
hy' ! Force: jumi of ints: Sl
A | . T
-10000} ; Factor: 1
oK Cancel ‘
|
|

A ) A A PR DR 2 11&8& Body1 4% S Akbr (-0.25,
B4 Body2 & 5 AL FR (-0.25, -0.4, 0.9).

-0.1, 0.6),

-131 - www.tongsuan.cn
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UIIIVERSAL MECHANIS,

9

10) A A MIABEAIRT Special forces, S igdl 4, Hwm—A 716, &

74 Bushing, Body1 £ 42, Body?2 i£ # External, 2Ji% Autodetection,
7E Bodyl Ftii# BiEH (0, 0, 0.5), 7E Description UT [ 1% & 2814 2
SIRIEE CX=1e7,

>

Body1: Body2:
Name: 223 IFIIRE + i fame =] External E
Comments/Text attribute C Type: [E Bushing ']
‘ | [¥] Autodetection
Body1: Body2:
|M§E ;l”Exhemal ;I‘
Type: [Unear ']
Type: | (& Bushing ~
X L0e7 -
[ autodetection cyY U
Position Description cz
Body 1 Body 2 CAX
% Visual assignment CAY
Translation cAzZ
x: C
= DX
v DY
z (0.5 C‘ 0z
& 3-79

11) KA RE = Bushing /)76, £ Bodyl FH % EEH (0, 0, 0.7),
£ Description JUTH % B ZMHUMIRNIE CAX=1e6.

P’| Body1: Body2:
Neme: |{iREZRIE + ﬂ | 1358 ;I External ;I
Comments/Text attribute C Type: ’E Bushing v]
| I [¥] Autodetection
Body1: Body2: | W
[taze | [Extemal =l positon|
Type: [Linear v]
Type: i@ Bushing ~ o =
[ Autodetection ‘ cr 0
Position Description z
Sody 1 Body 2 | CAX 1e6
% Visual assignment CAY
Translation caz
X: ‘ c| o
! ‘ D| DY
z ‘0.7 D| | bz
& 3-80
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@

12) EH#4E M5 =1 Bushing /17T, 7€ Bodyl ﬁﬁ&ﬁa@%m(o 0, 0.65),
7t Description T FH3E RIEFER A Generalized, #R/5 %] Fy U,
1% Point(numeric), MAAFRE AN x, AEESNIE Positive:

compression.
F’ Body1: Body2:
Name: |Hrabs + i 458 | External ~|
Comments/Text attribute C | Type: [G Bushing v]
]
‘ J ! [¥] Autodetection
Body1: Body2: |
~ |||[External -
|ﬁ]§ —IH * —” | Type: [Generalized ']
Type: (@ Bushi ~
L | ? Mx 2 M ? Mz
[ Autodetection ? Fx A ? Fz
Positi
o e I ’T_. Points (numeric) VI
Body 1 Body 2
Type of absdssa
% Visual assignment @ x v &t @ var
Translation
. C
* = Positive: compression
y:
2 |0.65 3 | Tyrpe of abscissa matchln?
| @ ¥ value () F value
Rotation I
v | E| Length {L): 0 c
|| £] Paint X(L)/F(L): £
B | £ | [| Periodic dependence
Shift after rotation I .
« T | Initial pause 1]
¥ | c| | Force: (none)
2 | C| | Factor: 1
& 3-81

13) il Force P& BT JF B e it 28, rab4%4llle®, LN “D:\UM 3%

WFERR\H L= A” BRAE T BRI L. orv SCfF, AR R a5 2
RAEI G HVR . o

-
S 1 .crv - Curve editor am
+ ¥ |_| =88y
N X Type Smoothing
= Cu...
-1 -0.03 -6500 Line fes
w2 -0.025 -3400 Line Yes
-3 -0.02 -1600 Line ‘fes
- 4 0,015 -600 Line fes
-5 -0.01 0 Line fes
6 0 0 Line ‘fes
- 7001 0 Line ‘fes
-8 0.015 600 Line Yes
-9 0.02 1600 Line ‘fes
0.025 3400 Line ‘fes
0.03 6500 Line ‘fes
Ok ] [ Cancel
L.
3-82

Zb, BAVEHK TR RRAGRER, CERE T
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3.2.1.3 BEE

1) AMEEHFEAIR Object, 7E4 M| General T2 H 5571441 Transform into
subsystem, XFEFUIE— ML G ELERN T — DN T RS, ([HT84K

BAE.
P LT —

B = i
oy ALIESRIRE AR
v - Object
b Curves
¢ Variables
3P Attributes
(8 Subsystems
& Images
55 Bodies
R Joints
& Bipolar forces
G+ Scalar torques
= Linear forces
& Contact forces
© TForces
® spedal forces
@ Connections
123 Indices
[Z summary
t: Can )
1
vk
=B+ 8BEsE
Whole list
Name Expression Value
vo 20
m_control 0
y T
fz2 9.81*mcarbody/4 0
kxy_2 1.2500000E+5
k22 1.50000006+5

& 3-83

2) HmZANEMZEF, 7 Position & X X “F3) 5m.

) Object Faesteaghinmy

>n

| v @ Object
v -} Object
2 Curves
| ) Variables
[ °P Attributes
i v (8 Subsystems

& Images

89 Bodies

& Jonts

# Bipolar forces
€+ Scalar torques
= Lnear forces
& Contact forces
@ TForces

% Spedal forces
@D Connections
12» Indices

i A —

=8|+ 8

Whole list

Name Expression Value

3-84

3) EHIENSE ~NFRE, Einss NFEERZE R, Position € X X “F5)-5 m.,

www.universalmechanism.com -135 -

== O
[
Variables Curves Attributes
General Options Sensors/LSC }
Transform into subsystem |
Path  C:\Users\HY\Desktop\FSEE L S H 1R Y
Object identifier
[umobject

Comments
[monorai

Generation of equations

O symbolic

(@ Numeric-iterative

Gravity force direction

ex: [ E

n
=

ez [ c] |

| Characteristic size: 1.00 |
Scene image: lm |

<

[
Name: [f&TaERF | + @
Type:  [& induded v
o Comments/Text attribute C
Edit subsystem

General Position [dentifiers
Translation
x:[s
v:[ e
z [
Rotation

| 0.00000000 b2

v ||0.00000000 b2

v | 0.00000000 P2

Translation after rotation
x: |

N

‘|

www.tongsuan.cn
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4) M “D:\UM Bl #RE\LATE NS B P R TBr)\)_MEJ%M %z
&

5) ELAMSHFFSHNRX mhs, EFKH Add from subsystem..., M5
FHHREBEEREF 7RG EN mearbody 281, KL BE N 15000kg,
FHIR, R OK, XA RZE T R4 B mearbody Z4(HH
HIRAE 15000 kg.

//_f-\ - 0 Tongvuan

& [
=8|+ 8 e +
Ll] P I T e
Whole list B m ﬁ i !
Name Expression Value | Whole list
4+ New identifier... Ins Name Expression Value
Add from subsystem...
Insert identifier... Shift+Ins B =
Edit identifier... B identifiers
fil Delete identifier Del 5 & Tdentifiers
B Copy value to clipboard Ctrl+C v 3 189
Copy table to clipboard Ctrl+Ins B v0=20
Show elements for identifier... P B m_control=0
Show unused identifiers... Pl B mcarbody=0
|=_*, New page E B fz2=0
Rename page i B kxy_2=125000
Turn on page... P B kz_2=150000
Delete page » & R
Remove from page
~ Auto refresh object
Refresh object
< >
3-85
>
+. - =
@ 8|+ 8
Whole list
Name Expression Value
mecarbody 1.5000000E+4

) Identifiers of the same name X

i mcarbody (15000)
M ¥&[o]39F .mcarbady (0)
M §&[E)4%R. mearbody (0)

o] ome

3-86
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6) QIEZEARNIAK, 2 FE mearbody, #ZIRE (2e4, 2e5, 2e5), J&
OAERR (0, 0, 1.75); Mt 9=, Q18— /S H HER

®

ot |+ REE e mm 4+ @8 -
Comments/Text attribute C i it
Y1 ¥l
| | e e ~l
Oriented points Vectors 3D Contact .
Parameters Positon S Type: | ™\ 6d.o.f. v
Coordinates (PP):  Quaternion v Geometry Coordnates
Go to element Translational
Image: [ visible degrees of freedom:
[z V| [ x [o.000000000000 ﬂJ
[ Compute automaticaly & v [0.000000000000 b2
Inertia parameters E 7 |0 000000000000 "AJ
Mass: |mcarbody c | .
Rotational
Inerin nemar:c : £ degrees of freedom:
204 I - | = | Orientation angles
| [3,1,2 v
265 c
& t [0.000000000000 B
Added mass matrix: (none) ;] = 2 |0.000000000000 ﬂJ
Coordinates of center of
ooraing 50C|C|EH r O maﬁC”L?s C| El 3 IU.DODODODODODO MJ
[ 3-87

7 RJa, BRITFEREGRMANEZRE TR EVIER. £ R JJGEK
W, EEH FARRANE, BETA I Body2 #EFEA— A LA
External, PANERE R FIARFRERTE Bodyl AhFR R 1. fEAL MR
Pi&4% Connection, AL B A HEHEZE—A 0w, SAHE, &#H
Assign to all, RJEEFREMRAALIRR, XFEMHEEER T FR5H
#] External A,

) Object EEtmER

[ >

=8+ 6

Whole list

ISR IR L

Name Expression

mearbody 1.5000000E 44

3-88
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v & BEteyEn
v & Tk
B "Lsc" (0,0,0)
EaAeF
(R

EEEEEEEEEEEEEE.

% 'f."“EF. i f‘;

4 o]eF. ﬁr_JJH'_—LI—IbEP'ﬁ [0 0,0)
E[oeR. iiREEL =21 (0,0,0)
§E[oleR. AfREER =2 (0,0,0)
FLTOIAER. 7 R EL-> 2 (0,0,0)
$E[oIRER. S SAREER =20 1 (0,0,0)
§&1oeR. 228 |HIE =2 i (0,0,0)
SEoeR. I FERIE -2 (0,0,0)
$E[oIRER. A8 a] L3> 2% (0,0,0)

HH

& 3-89

8) g, TEAMIBIAIMIEH Object, L MIHIH General 5[] Comments

Kb N 257 Monorail, IXFEF BEFE T 4 RE

TR

B Object FErest e
[

v
sk Curves
FG) Variables
8P Attributes
> -8 Subsystems
> -G Images
> 159 Bodies
> - Joints
& Bipolar forces
G+ Scalar torques
= Linear forces
& Contact forces
© TForces
@ specil forces
@ Connections
12s Indices
[ Summarv. Y

=8|+ e

Whole list

Name Expression Value
vo 20
mcarbody 1.5000000E+4

www.universalmechanism.com

v Object S L NN CHE SRR R T Y

3-90

9) giihi Summary, K825 B EA R, RAAE,

- 138 -

T R ThRE, 502

- u] X
[
Variables Curves Attributes
General Options Sensors\LSC
Transform into subsystem
Path  C:\Jsers\HY\Deskiop\FSEE T S $H45 5!
Object identifier
[umobgect \

Comments
[Monorail |

Generation of equations
O symboiic
(® Numeric-terative

Gravity force drection

ex: | €]
ey: | c]
ez [1 °]

Characteristic size: 1.00 2

—

KM UM Input 27 .
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3.2.2 BRERBPEMIENE

1) 1247 UM Simulation F2/7, fN#Es AP ERFEL . 5 HIAE3)E &

FURAN AL E AL T 1A o

File Analysis ing Tools Windows Help

aeel eol @E@l ARDE oAl dd nee DE e Mmmw—we—n ] gt

Q&H’@‘T’ 3 e ® 8w

& 3-91

2) FIIFG EAEHIHMNG, 1EFF Park SRAESY, BB HN R 30s, BB HHE XK

¥E26 KA 0.005s, ‘A% Computation of Jacobian.

Solver |  Identifiers | Initial conditions |  Objectvariables |  xvA|  information |  Tools | M Monorai train |

{Simulation process parameters ;| solver options | Type of coordinates for bodies |

Salver Type of solution

) BDF

©) ABM () Null space method (NSM)
@ Park

0 Gear 2 @) Range space method (RSM)
() Park Parallel

Time ﬂ E 30 gl

Step size for animation and data storage |0.005

e lerance
Delay to real time simulation
Keep system matrix decompaosition
Computation of Jacobian
Block-diagonal Jacobian
Integration " Message " Close
& 3-92
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Lo (&0 =

3) J#3| Monorail train — Tires, s dii%4 +, W0 “D:\UM B #0f8
\EEIRAREL” A2 N I = AN G

O 517 =5
Qu [1 » #EHL » DATA (D) » UMERISE » SE4ER o
R v FETiE =~ H @

- =m : EEE #m
l_ | 7] Bt 2017-10-28 22:24 TR 37i%
IR 2017-10-28 22:24 TR 3Zf%
T | 2017-10-28 22:23 TR Xf¢
fia =il
=
]
=
bl m b
IEEIN): "EEae EBERLT ETEa - [Tyre maodel (*tr) v]
| o || =& |

3-93
4) FETUH T A AARE, EHSEH Assign to all driving wheels — FETH.tr,
EFEt g B — N EATRE LT R .

Object simulation inspector

| Solver | Identifiers | Initial conditions | Object variables | HVA | Information | Tools | B wonorail train
=B Y

Tires |Opﬁons and parameters | Tools I Identification I Resistance I Speed I Flexible hack|
[~ Combined slip
|:| Simulate transient process in tyres

Set of tire models

1. DM AR \SE e\ e
+ |2 o UME R AR IR i
§ 3. DM IS e RR Y G TTH

oo

Wheel Stat. load  Deflection

e R R S | 0.00kN 0.0mm

EEASN R EOAE ETR T 000k 0.0mm

BEARY R Eoper £ EfTIE 0.00w Assign to all driving wheels 3 SEgtar(T)
PR P L WeEe. A TIERL Efrie 000k Assign to all guiding wheels 3 EEEAr(R)
ESE R S STerL nens 0.00kN Assign to all stabilizing wheels 3 ETEAr(D)
B R EHEL O SEBeFR  none 0.00kN

. = SRt (Wheel)(T)
= Fl EO)EeF. SoleRL none 0.00 _
ETE heel
EE BN WAL SR B0 e 0.00N tr (Wheehow)

BEDPUEHEALEOREREER  none 0.00kN 0.0mm
BEDPUNEHEALEORREITIOR  EfTE o.00k 0.0mm
BERHFMER AR EITIFR BT 0.00kN 0.0mm
BESHFMER MmAREITIRR BT .00k 0.0mm
BEASHFREIEEAREITIRL EfTR 000k 0.0mm
R SRR EERR. SEHAFL  none 0.00kN 0.0mm
BRSSP AL BRI SoEFR  none 0.00kN 0.0mm
BRSSP AL BRI SRR none 0.00kN 0.0mm
BRSSP EFHEALEERR. SORL  none 0.00kN 0.0mm
BEAPUEFHEAEORRIEERL  none 0.00kN 0.0mm
BERHFFMEEEOARRERR  none 0.00kN 0.0mm

’ Integration ” Message ” Close

& 3-94
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v

5) TETUH F 7 mASE, SEFSEH Assign to all guiding wheels — EJ"['_J% tr,
XA B — DR 5eE TR .

6) TETUM N AAH, HEFESCHE Assign to all stabilizing wheels — F25E
Botr, XFERGR—MRERE L TR,

7) P3| Options and parameters UL[H, 152 BT 7] AT AN A E TH] (R4 [m) BE 25
Z BN 0.45m.

Object simulation inspector
| solver |  identifiers | initial conditions | Objectvarisbles | wva|  information | Tools | 8 Monorai train
=8y

Tires | Options and parameters | Tools | Identification | Resistance | Speed | Flexible track

ype
@) Undeformed () Flexible

Type of bogie
(@) Lower () Upper

Macro-geometry
=
Irregularities:
Driving (eft)
Driving {right)
Guiding (eft)
Guiding {right)
Stabilizing (eft)
Stabilizing (right)
Factor 1.000

[&:

8. [0 @ @ |8 [@:

Coherent right irregularities

Wired beam image

Parameters
Mumeric parameters
MName Value
Guideway base (m) 3.7
Eridge pillar base (m) 30
Shift along Z of pillar GO {m) 1]
Beam-image step (m) 2
Kinetic energy for stop (J) 0.01
Guiding wheel contact ¥ (m) 0.45
Stabilizing wheel contact ¥ {m) 0.45
’ Integration ” Message ” Close
3-95
[ S PR VA .
8) VI E| Tools TL, M T HizH L+ Beam section profile.
Object simulation inspector
|  solver| identifirs | Initisl conditions |  Objectvarisbles | xva|  information |  Tools | M Monorail train
= B

| Tires I Options and paramebers| Tools |Idenﬁﬁmﬁon I Resistance I Speed I Flexible had<|

= B |nscmonis 7

Longitudinal speed histor
Name |
Data Input/Edit Points: 13 B

Material
‘Young's modulus 3.55E10
Poisson's ratio 0.2

Density 2500

3-96
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(

9) ):T__E Data Input/Edit £/ 1341, 38 H E?ﬁ?ﬁﬁ%, ,mibﬁéfﬁ
S T B e, SEEC “DA\UM RIS\ EH 7 A T s s
PR crv ST

r ™
BEETEHB crv - Curve editor _ Elﬂlg
- + +X @ |_| =B @[ 2
'0:'8 o 0-:3 M X Type Smoothing
E : = Cu... o
-1 -0.45 0 Line ‘fes
"""""""""" A -~ 2 0.45 0 Line Yes
3 0.45 0.5 Line ‘fes
-~ 4 0,35 0.6 Line es
5 0.35 0.9 Line Yes E
B R T [ i 6 0,45 1 Line Yes
w7 0.45 -1.5 Line es
| -8 -0.45 -1.5 Line ‘fes
__________________ B I R 9 0,45 1 Line Yes 3
' © 40,35 0.3 Line Yes
-0.35 0.6 Line ‘fes -
0K ” Cancel ]
h = —
fi -
Read data ﬂ
— __.“
Q [1.» HE#l » DATA(D) » UMIMIEE » HEEEH N o
P
| v FEEEE =~ 0 @
kUMT7I* g% eah =
UMBIL
& = 7] EELS e 2017-11-03 23:23  CRV 0%
W CONTA (5] gt crv 2017-11-03 21:20  CRV Szi
. Matlab|=
L UM Us
\ News fitr =il
= E
B =
==Ly
By wa -~ 4 [ +
IOEE(N): BRSNS oy - ’UM curve files [*.crv) v]
[ o || = |
|

3-97
10) Va3 Speed LTI, EFE v=0 F,

Object simulation inspector
| Salver I Identifiers | Initial conditions | Chject variables | XVA | Information I Tools | H Manorail train L
=8 Y
| Tires I Options and parameters | Tools I Identification I Resistance | Speed |F|ex'ib|e t'ad(l
Speed mode
() Meutral ) Profile
() w=const )

Automatic termination of equilibrium test
Lock horizontal shift of car body

& 3-98
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St GIE=A

11) siid7 Integration, HATERPATHE, £1d4) 5s, FEFHER “Test succed.
Accept results?” | f TR (Y)-

@ Test succeed. Accept resulis?

2 N |

=) Process parameters
Simulation time (s) 5

Duration time (=) 4.633

Step duration (s) 0.00033072
[¥] step size (=) 0.001
Pause E

-

(=]

3-99
12) 7F Tires UL, A] LLA BI&AN G BT 775 46 55 £F Initial conditions
JUHT, 0] LAE BRI S 7 M A i R S @B ED .

Wheel Model | Statload | Deflection [BESPHERAEI
EERSNERED WA EMR BT 24.0mm ¥ Coodnate eocky | Comment
BELPHEMEL S AT BT 280 240m (M1 0 ° s e
BEAVNERGD KT EO0R A 2o 2om T e
BEARNERELNEOAFETIR.  EfTe 239%N 240mm | 6.97799968655E-7 0 etk %
BEARNFRELEONF. SEEL  SEE 2500 5.0mm 15 0 0 Ttk Sa
BERPHEFEL O SEiER  Soe 2.500 5.0mm 16 0 0 ik 6a
BELENEFRL EORer. Saitrr TR 2.50k 5.0mm 17 7.04267340019€8 0 {R{E)38F JBase0_1338 1c
B SHEWEAEEAr Salte. SEde 250k 5.0mm L8 15484211576 o HREAEF Base0 1430 2c
2 p st B 2B A S0 15Ei0L @i 2500 5.0mm 19 0.0239854512558 0 45{0)39F jBase0 1958 3¢
S5 N A e B8mEieR B 2500 5.0mm 1.10 6.67461478128E-6 0 YE[m%9F jBase0_1452 42
Sowsemmuem et I e nom S0 ez
BEASHEFMENEOHRETIOR  ETE 299N 240mm | 2344128421866 O gm,mﬁmﬂ 12
BEAPHEFRRIEERRETRR  EfTE 23.9%N 240mm |, g, 268780189587E6 0 OB AR _ETIERR 1a
BESEHEWEL EORRETERL  EfTE 2399 240mm | 115 268780274647E6 0 RO AR ETTIERR 12
B EREL KORR. Seler.  SEde 250 5.0mm 116 2.3441282114%6 0 SETaer R ETTHERL 12
FSEEt N BRI EEE0R SEEOFR SERE 2,50k 5.0mm 117 -1.83845613544-5 0 EERe AIR_SEREAL 1a
BERNERODWEER SR S 250 soem | LB 2momenes 10| SEIER S 1
P B 4o, 2 SEHe 2,500 prp— L19 3.03165290853E-5 0 YEEIR9F 1A38_SIEBERR 1a
P h “E‘L‘J. EUE : -ﬁiﬂlﬁ asie 2500 - 120 -L6494049836€-5 0 STEIRE IR _SIEHEAL 13
HEPH MR SRR 1.21 -1.09865552428E5 0 A AR _RTEL 18
FEES RN EFRE EOAR BERR BEE 250 5.0mm 122 3.54952634557E-5 0 30 AR _REER 12
& 3-100

13) V)42 Speed UL, 1%+ v=const .
Object simulationinspector

|  soler|  1dentifiers | initial conditons |  Objectvarisbles |  xva|  mformation |  Tools | M MonorailtrainL
=B %
| Tires | Options and parameters | Tools | Identification | Resistance | Speed | Flexible track |
Speed mode
() Neutral () Profie
@ v=const ) w=0
& 3-101
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14) VJ#:3) Identification J1[, X{i; Longitudinal control torque % iZlEI’~J$
Jok%, B AT RA RN SEFT S m_control, F7E 77 Gain i1l
¥ LA R 2 i B Y 3000,

Salver Identifiers Initial conditions Object variables XVA Information Tools [ Monorail train
Tires  Options and parameters Tools Identification Resistance Speed Flexible track
Longitudinal speed control w
Parameters
Identifiers
Name Identifier
Longitudinal control torque
v @ BED e R
B v0=20
B mcarbody=15000
& e
& EEER
... &) monorail bridge
Numeric parameters
Name Value
Gain 1000
Integral control factor 0
3-102

15) V#:%| Options and parameters U{[H, “4Ji% Use irregularities, &%
ELH “D\UM B HRE\H £ R A \R300.meg”, ¥ BB 1 AN e
7R E] 5| IR , X & factor=0.5, 2 i Coherent right irregularities .

Object simulation inspector

| Solver I Identifiers I Initial conditions I Object variables | KVA | Information | Tools | B Monorail train L
= B %
| Tires | Options and parameters | Tools | Identification | Resistance | Speed | Flexble track
Type of track
@ Undeformed () Flexible
Type of bogie
@ Lower () Upper
Macro-geometry
B DAUMISIBE \BEEE 4R 300.meg =
Irregularities:
Driving (eft) Do\ IBH9E PR 5 S GEATHE L =
Driving (right) D:\UMEE A VPR 4\ A T4E_Ruir =
Guiding (eft) D UMIE T e VR RS ae_Lairr =
Guiding (right) D UM I A8 R 25\ B, S a8 _Pirr 2|
Stabilizing (eft) D UMIE IS PP = SR, e Lairr =
Stabilizing {right) D UMIE TSRS PRI\ H AR R =]
Factor 0.500
Coherent right irregularities

3-103

www.universalmechanism.com - 144 - www.tongsuan.cn



http://www.universalmechanism.com/

i ) e
v

s

16) V]33 Identifiers— List of identifiers U [, % & 4-44] 45 H fh v0 7'7 40,
FE5 B M s e OK

Object simulation inspector

Solver Identifiers | Initial conditions | Chbject variables | VA I Information I Tools I g Manorail train|

List of identifiers | 1dentifier contral

= B 0 ot B 8 FE g E 3 Identifiers of the same na... M 0 |

" Flivo (40) j
Whole list V1 $EfoIEEF . w0 (20)
[n]

Name Expression value I gEIarARR.v0 (20)

w0 40

mearbody 1.5000000E+4

3-104
17) L EKH Tools — Options, B{ELFEAE T HAF FAB AW G6E B 5
B19 km/ho IX B A EAL R X vO Z806 30 THE SR N EPREAL (m,
rad , kg, s, N,

Options [t S
| Export to MS Excel | Bug reports | Wear parameters
General | Autosave | Format of numbers
General

[7] automatically load the last model
| [ Automatically remove incompatible variables

[7] z-axis directed downward
{while computing scalar variables)

Temporary directory: Speed unit
C:\.IJsers‘lADMINIml\AppDaiﬁ\Loc@ @kmh  Dmfs
Graphical windows

Default pull-down tool panel for graphical windows

[T Double column text file

Prefix for comments:

[ oK ] ’ Cancel l

3-105
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18) T ZREN T, G FIH MR EATR LR /) Z R, #Tﬁ)\—/l\é’a‘
K
Wizard of variables
1% coordinates @ Solver variables 7 Al forces id Identifiers & Bushing
& Linear variables &b Expression # Track coordinate system User variables it Reactions

@ Variables for group of bodies Monorail train = (inear forces R Joint forces 9’ Bipolar forces A Angular variables
= [ BEXPRERER A Selected (total 9)

o [m] EmERF [P R e RIS SETIORL, PSR A SR ETTIORR, BEm ey
FEITIER |
EHER Name Comment
EiTieRR Fx Longitudinal force
EfFERL Fy Lateral force
iFz Vertical force
E EE:E:; Mx Tilting torque
0 = My Roliing resistance torque
= 5x Longitudinal slip
D R Sy Lateral slip
O #seier Gamma Camber angle (degrees)
D D FEfEIRR dz Roughness height under wheel
O sEf8eR ddz Roughness derivative
O EfTerR Defiection Tire deflection
[ #EfTierr Distance Vehide distance from the simulation start
O #Efier dyBridge Bridge defiection under tire Y
O Seer dzBridge Bridge defiection under tire Z
O Sralerr v | Toe Toe angle (degrees)
< o >

Fz BB EHIEE EoRe | vertical force g @

Fz GEEETL SR, ..

Fz (S B,

Fz S,

Fz (@=L, .

& 3-106

19) A EiEHITHR Integration $ 4T 461 K .
20) TEMERL S i O sS4 5, kP H Camera — Add camera in current
position, Camera — Camera setting, 7t Camera follow the body 7] %

AR LRl 2
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ARk

Coordinate system

Grid *
Rotation style *
Modes of images I
Camera follows WSetRotat

Look at..

Position of vector list 4

Clear list of vectors

Vector settings..

Add characteristic for this body/point *

Set graphic object 4
[ Background color...

Window parameters...

20) FEB I E 1 it A,
SRR IR E.

Add camera in current position
Select camer.

& 3-
1%+ Show vectors for tyre/road interraction, TJ

Cameras
+ m Camera name:
List of car [Caneral ]
Free camera Camera follows the body:
: h =]
= BEXPRERAR A
Base0
=k
B 0
58
EfTIER
EITIER
FEITIERR
FETIERL
k SERER &
Position: Look at:
x: [-14.27 .&J x: [0.00 ﬂ]
v: [-12.41 g] v: [0.00 ﬂ:]
z: [6.84 X z [ |

107

Coordinate system

Grid >
Rotation style L4
Modes of images >
Cameras »
Look at...

Position of vector list r

Clear list of vectors
Vector settings...

[J Background calor...

Window parameters...

& 3-
21) ELKE O S A, EFESER Show all, W EHBATTLUENE M.

108

Options...

Show all

Show according the ruler pointers
Copy to clipboard

Print...

Fix tool panel

Show ruler

Show ordinate value

Save parameters...

Load parameters...

& 3-

L L
3 4

109

22) piE A REaE 3-110, WEKEShEE MG, THE SRR

www.universalmechanism.com
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=z (A o= A
3

3.3 ¥ il

3

3-111
B 3-111 sy — A SR ) g s AR i A, A e — AN RN AN B
FRTAGHR. HPERRTAGEA M. WS BERATPAS 26
HURLER, R HRLER BT DU AR s, AR S — R 8 H:, &
AR Z A — &Rk, BRI 114 S E B
AH 2| FHEER: UM Base. UM Subsystem. UM Maglev.
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3.3.1 HEMFERDSIFEE

3.3.11 NiEEE

1) 247 UM Input, Hriiny,
R AL

PRAFA “D:\UM B #FRE\RE UM AR

2) M “D:\UM B BRI EMN\ERBEEFER” KIXRFNBERFR
FI U R M4 img, BiF BBk img, 5 B img, KM% img.

V- Object
v -{} Object

----- S Subsystems

v -fg Images

6 IR

6 B

& SEE
o TE

----- & Bipolar forces

...... £a Cralar trrmnias

& 3-112

3) KA EREER LT E Ay v T R L, B —

AU, Eapdan e

A AR R, JEHERA GO, MR Husg i rfife e /LT A ek L, f£

GO Position T [ 1% B % Z Hilies 180°

(54
Name: |SEIEI#R £+ W@
Comments/Text attribute C
Description GO position
[0 |
Ty + @ U
Comments/Text attribute C
Parameters Colors GE position
Element is a graphic object
SHOIFRRFEL v
3-113
www.universalmechanism.com - 150 -

o

Name: |SEIFEHERR # + @

Comments/Text attribute C

Description GO position

Translation
x| ‘]
v: | “]
z | ‘]
Rotation

z [0 £]

. o
y: | |
z | “]

www.tongsuan.cn
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N 2

4) QIEE DN, o AHEE, EHEIVTHEZE, 8 URES i&m frame
=1000, *#z01RE (1000, 1000, 1000), JFH-LaB¥rAN (0, 0, 0).

@ Object SR EFHER

- [m] X
[/ T |
v-@ Object A-;‘QL%Q‘w@W.Eh‘ ® 8
< &0 tRE
o Curves CommentsfText attribute C
79 Variables
% Attributes ‘ ‘
g
E: lSﬂL::;y;lems Oriented points Vectors 3D Contact
M ) - "
g Parameters Position Points
G BiTeRmi Coordinates (PP): | Quaternion ~
W SErEH Go to element
5 EE =
& SEEER Image: Visble
~ & Bodies T o
5 i [ |
£ Joints [[] Compute automatically
4 Bipolar forces Tnertia parameters
£ Linear forces
i Contact forces v Inertia tensor: .
oo 7 gl
+
=B+ 8|y [Ea] 1000 £ £
Whole ist 1000 <
Name Expression Value Commer]
m_frame 1000 Added mass matrix: (none) -
Coordinates of center of mass
T T T
I I |
< >

3-114
5) AU AWK, AR L, G UASEFE R, € Uk
£ m_magnet = 600, 3117 & (20, 600, 600), JFi L2445 (0, 0, -0.25).

6 Object EERCTETIER - Bx
L g !
@ Object NN S S =
< 4% Object Name: [BZeREIfAL + 4 @ @
o Curves Comments/Text attribute C
w4 Variables
50 Attrbutes ‘ ‘
LI /St
,&\ miz; ems Oriented points Vectors 3D Contact
A
Parameters it ir
o e Position Points
G BiFeRuist Coordinates (PP):  Quaternion v
& SEEEL Go to element
o TEEE =
& SRR Image: [ visible
~ &5 Bodies B
BoF ek v
= 1R = |
2 BITEREEEL [] compute automatically
& Joints Tnertia parameters
# Boer s -
-6 Scalar torques
.S Linear forces v Inertia tensor.
E [20 l il ‘]
+,
=8|+ 8| = 600 :
Whole st 00 5
Name Expresson  Vale Commer|
m_frame 1000 Added mass matrix:
mmagnet 600 Coordinates of center of mass
‘] |02 ‘]
g > | | Add new element

3-115
6) HEHINIABFERE L, Eal NEFHEBE R,
7) EHINRSFERE R, Eal N FEBEEEE L, &5 LA F A Bk
L, Boos (0, 0.08, 0).

8) HEHINMAZFI R L, HEav VTS R, &8 U5 m Bk
B OBER (0, -0.08, 0)
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Oy R

9) AIZEE—/MK, Bodyl i£# Base0, Body2 iEHMZEE, AN 6 d.o.f.,
BRI N & B INR R, BB

m_magnet | 600

) Object SERIZEER ooox
L e 5
v-@ Object A-;‘QL%Q‘w@W.Eh‘ &
7o +®o -
¢
2 s 7 i
< Attributes [Baseo [ ~
(9 Subsystems Type: ““wedof. v
% Images
~ -5 Bodies Geometry Coordinates
SR Transiational
2 gf%ﬂiﬁiﬂ degrees of freedom:
-5 BT EamEER %,
5 SR X [0.000000000000 A
2 SEREER ¥ [0.000000000000 A
~ & Jonts =
pgm—— 7 [0.000000000000 4|
£ Bipolar forces Rotational
-G Scalar torques degrees of freedom:
£ Linear forces Orientation angles
i Contact forces v B o
5 o
=0+ 6|y = 1 [0.000000000000 A
Whole Ist 2 [0.000000000000 A
Name Expression Value Commer| 3 ‘U.UUUUUUUUUUUU Z]‘
m_frame 1000

3-116

10) AU EE /M, Bodyl EFRIZE, Body2 iEFEEVFHEMBIE L, N6
d.o.f., PAMIIREFR SRR A8 (0, 1.1, -0.475) #1 (0, 0, 0),
BV AR 2R BV X Z ST s SR Y il

Fezhiv B .

) Object FERIZETHER oo %
5 5
~ @ Object JElla e k| B x| =
< 2 Object Neme: [ Sz + B @ -
4 Curves . .
#) Variables Bo,ivl' mﬂyzp
< Attrbutes [raze | ~|
(8 Subsystems Type: ™% 6d.of. ~
% Images
< &P Bodes Geometry Coordinates
DR Transiatonal
2 %{fﬁﬁjiﬂ degrees of freedom:
2 RFEEER
Ry E— X [0.000000000000 A
9 SEFEEHR [ v [0.000000000000 A
~-@& Joints
R jBase0_tE 7 [0.000000000000 A
B R _SiZeaiiL Rotational
£ Bipolar forces degrees of freedom:
-6 Scalar torques Orientation angles
£ Linear forces ; 312 o
=8|+ 8| = ] 1 [0.000000000000 A
Whole st ] 2 [0.000000000000 A
Name Expresson  Valie Commer] 3 [0.000000000000 |
m_frame 1000
m_magnet | 600
< >

3-117

11) B4R =M, Body2 FEUCNETF IR R, Bodyl B S ALER
A (0, -1.1, -0.475).

www.universalmechanism.com
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12) SHIAEMEEIIANE, Body2 B UON S SR L, Bodyl HIEE: s AL
A (0, 1.465, -0.18), T MM L BEGW X, Y i Fa) g Z
LB E

() Object FERET EFIHER

@ Object
~-£¥ Object
s Curves
£ Variables
¢ Attributes
9 Subsystems
& Images
~ =5 Bodies

5 RFaiiir
2 SEREEEL
2 SEREER
~ & Joints

#F Bipolar forces

B
B PR _SEFEHEL

NIRRT

m_frame 1000
m_magnet 600

=8+ 6/ =
Whole st
Name Expression Value Commer

- u] X
&

Name: [jite_Smmm| + B @
Body1: Body2:
[ B =]
Type: |x6dof. ~
Geometry Coordinates

Transatonal

degrees of freedom

X [0.000000000000 A
[ ¥ [0.000000000000 A
2z [0.000000000000 A
Rotatonal

degrees of freedom

Orientation angles

312 v
] 1 [0.000000000000 A
] 2 |[0.000000000000 A
3 [0.000000000000 A

3-118

13) EHIAEREE LML, Body2 BSO8R FERAER R, Bodyl HIBHE s bR

A (0, -1.465,

31 o

-0.18) . Ul BRI, Wil 3-119 £ E

) Object SERIZEER - box
L 5
< oo RCIENCRIER TRy _
ok Curves Name: [jige_Smem| + B @
) Variables
b Attributes miyl' Bocy2- 18
(2 Subsystems [faze ~ |[Brasie ~1
% Images Type: ““wedof. v
~ & Bodies
-2 FIR Geometry Coordinates
2 BTl Transitional
2 gr?%ﬂii%ﬂ degrees of freedom:
-5 FEIFRREEEL
5 SEERR X [0.000000000000 A
~ -, Joints [ ¥ [0.000000000000 A
R jBase0_f1pR
P 7 [0.000000000000 4|
B HPR_BIFEEHR Rotational
B IR _SEIFRMEL degrees of freedom:
B FIR_ZEEREHR = f Orientation angles
#° Bipolar forces v B o
= ) o
=B+ 8|y B ] 1 [0.000000000000 A
Whole Ist ] 2 [0.000000000000 A
Name Expresson  Vale Commer] 5 [0.000000000000 |
m_frame 1000
m_magnet | 600
< >

www.universalmechanism.com
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3312 &S

1) A MRS Special forces, difizsn ¥, wmin—A 75, ®#
27 Bushing, Bodyl iEHH%E, Body2 M BFBFHBE L, ik

Autodetection, 7E Bodyl AW BEEEZ A0, 1.1,

-0.8).

T

e B F L

B BFEER
o SEEEEEL
o FErEEER

~ & Joints

R, jBase0_f05e

#F Bipolar forces
-G+ Scalar torques
= Unear forces
" contact forces
© T-Forces
& Spedil forces

| R FRREAELF
| e

) Object IR FEMRE

R R FeRL
R B PR
R R e

R 3P SR

Flem|la @l | ¢ & sl ma x|

=8|+ Wy
‘whole list

Name " Expression
m_frame 1000
m_magnet | 600

- [} x

Name: [ENEAERIALF + @

Comments/Text attribute C

Body1: Body2:

[z v [ peauE =]
Type: & Bushing ~
Autodetection

Position  Description
Body 1 Body 2

T wisual assignment
Transiation

|
|

Shift after rotation
x: | 5
v | &
|

2 |

& 3-120

2) 1E Description T % B L HNIE CX = 5¢6, CZ =56, CAY = 1e5, DX
=5e4, DZ =5e4, DAY = 13, & XHVIREIF I FZ = -fz1, HAEWE 0.

3) HAM T IHHISEIERE N, MESHAT 21, € XKEAX:
9.81%(m_carbody/n_bogies+m_frame+2*m_magnet)/4, F£F< H3hEIE

m_carbody F1 n_bogies ™

Ve

T =,

43 A% NEBUE 15000 F1 6.

-5 BT ERmiBL
5 EFEEHR
= SEEEL
2 SEIFERIER
~-& Joints

~ % Specl forces
- B }@miiLF

@

A FIR_SHEFBRIEEL
B FIER_S R R
#F Bipolar forces
-6 Scalar torques
= Linear forces
& Contact forces
© T-Forces

T (e e k| &P |

- [m] X ‘

>

<

14
+

=8|+ B[y ]

Whole Ist

Name Expresson  Value Commer|| |Edit identifier X

m_frame 1000 1

m_magnet 600 Name: ]

fz1 0 . 5
Expression: [dy#n_bogies+m_frame=+2=m_magnet)/4“|
Comment: | ‘

e
< >|lfa=0

www.universalmechanism.com
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- 154 -

Name: [BFBHIFALF + @

Comments/Text attribute C

\ |
Body1: Body2:
[raze B ~|

Type: @ Bushing M

Autodetection
Position Description

Type: |Linear -
X | Se6 ~
cy
CZ  se6
cax
CAY 1.0es
caz
DX  Se4

www.tongsuan.cn
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(=

4) EHEKSE A Bushing /776, B2 Bodyl M&EE SALFR N (-1, 1.1,

-0.8).

5) EHlAREE = Bushing JJ7C, ¥ Body2 XU NSIFHEBEE R, B

Bodyl FIEEZ ARFR RN (1, -1.1, -0.8).

6) KA REE YA Bushing /17C, 224 Bodyl HIERE RiA-R A (-1, -1.1,

-0.8).

7) EHIAE RS 7L Bushing 717G, ¥ Body2 MU~ SR EEEER L, 1B

Bodyl HIIE#EZ LR N (1, 1.6, -0.18),

@ Object EERTETHHRER

~ - Joints
& jBase0_fifR
B PR _ST AL
B R _SITRRIER
B PR _SERREL
B R _SEREIER
-5 Bipolar forces
€+ Scalar torques
~Z Linear forces
@ Contact forces
~@ T-Forces
% Special forces
@ B ALE
HHIEELR
@ SIFHUHRF
@ BT EUERR
& SEREHHLE
& Connections
12: Indices

Hem| Qe & " S spua |

=8+ 6|y

Whole list

5

Name Expression Value
m_frame 1000

m_magnet 600

m_carbody  1.5000000E+4
n_bogies 6

fz 9.81%(m_carbc 1.1526750E+

Commer|

- [m] X
=

Name: [SFISHITHLF + 8

Comments/Text attribute C

Body1: Body2:
[raz [ S |
Type: @ Bushing v
Autodetection

Position  Description

Body 1 Body 2

T& Visual assignment
Translation

x:[1

y: L8

z [-0.18

Rotation

Shift after rotation

x
i
z |

& 3-122

8) 1E Description T % B £ PERIE CX = 5e6, CY=5e6, CAZ = 1e5, DX
= 5ed, DY = 5Sed4, DAZ = 1e3, & XHI4H-F 17 77 FY = fy0*1000, fy0=5.

(@ Object BEEZETEE

~ & Joints

B JHER_SEEEEEL
B R _SEAEER
-#¢ Bipolar forces
 Scalar torques

£ Linear forces
- Contact forces
© T-Forces
~-% Special forces
@ BFeagisF
FAEEITELR
@ B aUiRE
@ BF SRR

o SERERIELE
& Connections

e | e o &[0 & semn k|

- o X

12: Indices he
B
=8+ 6 )
‘Whole list
Name Expresson  Value Commer]
m_frame 1000
m_magnet 600
m_carbody ~ 1.5000000E+4
n_bogies 6
fz 9.81%(m_carbc 1.1526750E+
fy0 5

www.universalmechanism.com

3-123
- 155 -

Name: |SEIHHIFELF + @

Comments/Text attribute C

w7

Body1: Body2:

[raze || SEeswEst

Type: @ Bushing

Autodetection
Positon Description

Type: |Linear

X Se6
Cy Ses

FY  fy0*1000
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9) KA 7S Bushing 7J7G, B Bodyl KR SR N (-1, 1.6,
-0.18),

10) E AL/ Bushing /717G, ¥ Body2 B YN F R BHELEE R, 121K
Body1 &R S AR AT, -1.6,-0.18), B XU [ FilUE /7 FY = -fy0%1000,

11) BHIAE RS )\ Bushing 7J 7T, 224 Bodyl HiEHE fiAkFR N (-1, -1.6,
-0.18),

TN K\ Tongsuan
(Jwbisas o nechpmis g ;’ Ia %

12) 3PS AR Linear forces, s s ¥, flas — A5

7176, Bodyl E##23E, Body2 1L+ External, E#JUTZSHME, 4
% Automatic computation for 2nd body, % A\ #.% & A0 I s AL R (0.8,
1.2, 0.6) 1 (0.8, 1.2, 0.9).

) Object SiEEEEETIREY

(] X
B am P =
A B ST Sem|ia @ k| @ E e m x| _
& ?AREEEER Name: + @
2 ]E:ng:zzz; Comments/Text attribute C
FrEBR_SeE] R
# Bipolar forces ‘ |
-6 Scalar torques ] -
~ -2 Linear forces B(;gvl- Body2:
S LR [tz | [Extemal ~]
@ Contact forces Type: = Viscous-elastic ~
® T-Forces
~ % specil forces GO:  TESEEE e

@ SiFERiHLF
@ SiFERRIEHR
@ SFERHITIRF
@ SIFFEIFARR
@ FEFREETELE
@ FEFEHEALR
@ SEFERHRF
@ SEEEHRR

Position  Parameters

Compute for the 2nd body
Automatic computation for 2nd body
Bodyl Body2
System of coordinates at pt. A (SCA)

B Ty [o8 L2 “|jo.s B
== | ) ||j:| = ~ [0.00000000 A
Whole list =
Name Expresson  value Comr ~ ~ | [0.00000000 A
m_frame 1000 o ‘n.unnnnuuu le
m_magnet 600

m_carbody  1.5000000E+4 Point B1 - the end of element:

n_bogies 6 Ty [o8 12 “|jo.o =]
fz 9.81%(m_carbc 1.1526750E+ .

< - >

& 3-124
13) #£ Parameters D[, & CHETE T 22, B4, i Accept, JRJ5 3]
FEAMB Rt 22, E 5 HH T 1€ XK IA30: m_carbody*9.81/n_bogies/4.

8o ] x|
[ = [
Fam| Q& W G P
o +t® o
A PR SEeRihL i
oy Comments/Text attribute C
- TR _SEFEREAR
#F Bipolar forces ‘ ‘ 1
~-G» Scalar torques
Body1: Body2:
~ £ Linear forces
= wELr [ | [Extemal =]
& Contact forces Type: | = Viscous-elastic 2
- @ T-Forces
~ % Specil forces GO: | TESEHE 2
:ir%%:ézit; Position Parameters |
8 5 |
@ B TyiRF Stationary for’cs . .
© SiFeusiRe I [IF2 |
@ SHEELF |
@ SEEEHILR @ Linear O giinear |
© SEFEIERF . . |
@ SEEEFIRR @ (none) B ‘
. [ Edit identifier > | Damping matrix [moneg ]
=8|+ 8/t Ex
ok
Name Expression Value Commer T [m_carbody*9.51/n_bogies/4 |
m_frame 1000
m_magnet 600 Comment: ‘ ‘

m_carbody  1.5000000E+4

n_bogies 6 Apply Ccancel
fz 9.81*(m_carbc 1.1526750E+

fy0 5
fz2 [
< >z =0

3-125
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14) miil7 Stiffness matrix 42 [ 38H , Fan N\ W BEHE R, 0k Ellii'ffii&?ﬂ%[ﬂﬂﬁo,
Horb kxy 2 AYEFEEFEIRNE (led), kz 2 AFEFENIE (2e5).

@ Matrix of linear force element x
Elements
coordinate-coordinate coordinate-angle
)l ]l Bl | [ |
| lhory_2 3l e | l )| |
| = k2 ] || | c]| |
angle-coordinate angle-angle
[ | |l Bl | [ |
| & 3l e | l )| |
| = | ] || | c]| |
OK Cancel

3-126
15) £idF Damping matrix £ 11341, % N\ e FFE, andf iz AR 2 5] .,
Hrp exy 2 RO FEERIBHJE (2e3), kz 2 AEFFHE (3e3).

) Matrix of linear force element X
Elements
coordinate-coordinate coordinate-angle
[oxy 2 & &l e] | | ]| |
[ “lery.2 Nl 2Nl | 3 |
| g ez 2 e | | c]| |
angle-coordinate angle-angle
| & &l e | | ]| |
[ & Nl 2Nl | 3 |
| g all e | | c]| |
OK Cancel

& 3-127
16) A A AN AR Ty on, IBNGRE T SN B SRR (-0.8, 1.2,
0.6) A1 (-0.8, 1.2, 0.9).
17) EHlA AR =AU E T, BORE T S E SRR (0.8, -1.2,
0.6) A1 (0.8, -1.2, 0.9).
18) A AR DA R ST, BN T S B AR (0.8, -1.2,
0.6) A1 (-0.8, -1.2, 0.9).

£ Object BT EiHER - b X
B o (]
Py LIRYCRIRE Sl

2 HR S e e [ | + B 0
z igzﬁiggzgzt Comments/Text attribute C

>

#f Bipolar forces ‘ ‘
-+ Scalar torques

N Body1: Body2:
~-E Linear forces -
£ TERELF [ram [ [External =]
= TEEEIR Type: = Viscous-elastic ~
-= TSERERF
<5 TSEERR Go: | FremE o

.o’ (T:oFr:]t;acz forces Position ' parameters
~ % Special forces

BiFRULE
BT ERHELR
@ B

Compute for the 2nd body

[ Automatic computation for 2nd body

- &E%*RF Bodyl Body2
@ B EiERR 7
@ SEERiELE Syslem of coordinates at pt. A (SCA)
T [os EEE los ]
=8|+
‘ ‘ O Ea ~ | [0.00000000 4|
Whole st
b
Name Expression value > ‘U-UD“UD”UD A‘
m_carbody  1.5000000E+4 ~[0.00000000 P4
n_bogies 6
fz 9.81%(m_carb¢ 1.1526750E+ Point B1 - the end of element:
fyo 5 s [08 512 HIEE ]
fz2 m_carbody*9. 6131.25
kxy_2 1.0000000E+4
kz_2 2.0000000E+5
cxy_2 2000
2 3000 v
< >

3-128
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19) ¥ A BT B Contact forces, S A Mzl F , flg— A8 1178,

Body1 iE#194E, Body2 i%#F Base0, #2574 Point-Plane, & X Bodyl
PIFLL 55 5 Body2 BOHEF A B0 &

20) f£ Parameters UL [f 1% B 2 BEYE 240 0.3, B EEYE 240 0.36, FEAMNIFE 168,
PEfhFHJE 1e4, /z)i% 5| #%fid Unilateral contact F1JCER 1 Unlimited

plane.
£ Object EmmTEHER - D X
| e [
"o Curves A8 G e k| BB m | = :
il e [ | + B B
¥ Attributes Comments/Text attribute C
(8 Subsystems
. 1mages \ |
£ Bodies Bodyl: Body2:
» - Joints o
& Bipolar forces ‘m”( LIHB‘BEO L”
-G Scalar torques Type: % Points-Plane ~

» - Unear forces

~ @ Contact forces Parameters Geometry

L h T sliding parameters
@ T-Forces Friction coef. (7): 03 :
» ‘% Special forces
© Connections Friction coef. (f0): 0.36 t
& s Ty (ve): L
Velocity (vs):
E Summary oy (vs)
1, Coordinates Stribeck coef. (delta): |1 d

Friction coef. (nu): ¢
of normal contact

Stiffness coef. (c): \1EB—[

0

=B+ 8 ey
Whole list

Name Expression Value Damping coef. (d): led
m_carbody  1.5000000E+4

n_bogies 6 Unilateral contact

fz 9.81%5(m_carbx 1.1526750E+ unimited plane

fyo 5 [ close contact

fz2 m_carbody*9. 6131.25

kxy_2 1.0000000E+4

kz_2 2.0000000E+5

oxy_2 2000

2 3000 v

< > .

& 3-129
21) 1£ Geometry TUTHl, € X Bodyl H&i: (0.8, 1.1, 0.02), (0.8, -1.1,
0.02), (-0.8, -1.1, 0.02) F1 (-0.8, 1.1, 0.02), & X Body2 K *FH:
s 0, 0, 0O ¥ERA 0, 0, 1),

() Object EiERiTEEHER - [m] X
s ALIESCEIRE SR 5
o Varibks e v &b
% Attributes Comments/Text attribute C
(8 Subsystems

& Tmages \ |
: i Bo,mes Body1: Body2:
> <@ Joints
# Bipolar forces ‘mg'u‘ LIHBBSED L”
-G+ Scalar torques Type:|., Points-Plane e
» - Unear forces
~ . Contact forces Parameters Geometry
LS BT Points (f22)
-y T-Forces
> % Special forces tE =
&> Connections 0.8 11 0.02
122 Indices 0.8 1.1 0.02
E Summary -0.8 -1.1 0.02
1z, Coordinates 0.8 11 0.02

= B[+ 8P

Whole list

Name Expression Value Comr A

m_carbody  1.5000000E+4

n_bogies 6

fz 9.81%(m_carb¢ 1.1526750E+

fy0 5

22 m_carbody*9. 6131.25 Plane (Base0)

kxy_2 1.0000000E+4 Point: :[}

kz_2 2.0000000E+5 | C ” c H '3‘

CXy_2 2000

@22 3000 v External normal:

< > lo "o " | v

3-130
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3.3.1.3 InEEAREE

1) rpEUELRIR Subsystems, 5 A7 s F
% NI R LRGSR LF, MRHL

BI—AT ARG HE

K HHIERE Included, A5 7E ST

%&Elﬂﬁi% “D: \UM ENHE\T RAEREER .

L3 Attributes
~-[8 Subsystems

NLIESEEIRE LY

Name: |E[EIEREELF + @

Type: |E included ~
Comments/Text attribute C

-7 EEEEELE
G Images
=9 Bodies
& Joints
#F Bipolar forces
-+ Scalar torques
= Linear forces
-# Contact forces

) Open object

Scan the forder:

[D:\umsz iR -2020\F Bk

-2 DAUMEE IR -2020\F Rk
fEEES

- T-Forces
‘@ Special forces
e Connections
122 Indices
E Summary
Iz, Coordinates

= 8|+ & |

[ DAUMIE HIRFE -2020\F B e E G\

| Whole list

|| Name: Expression
m_carbody  1.5000000E+-

|| n_bogies 6

\|fz 9.81%(m_carby
fy0 5

Il 2 m_carbody*9. Cancel

|| koey_2 1.0000000E ++
kz_2 2.0000000E+5
cxy_2 2000
cz 2 3000

|
= —

& 3-131

2) KT RGIEFMEEEE LF 26Uk, 72 By O8I AL LR, 3E
&K 4% RF. FER{LK4% RR. BIFEEE LF. BAEKS LR, &
) f% S RF RIS [A) A2 88 RR, F0 DU M 7 1% /s FL AT po &Eﬁ 0.

) Object EFEEIFETHER

~ {3 Object
~agd Curves

4 Variables

% Attributes
~ -[8 Subsystems

B EEFEELF
= EFHEEELR
-[E EEERREERF
-[E EEHEEERR
[ #EfEEmELF
[EI BEEEELR
[E] BEEEZERF
(=] B EEEZERR

& Images

-5 Bodies

-& Joints

& Bipolar forces
-+ Scalar torques
£ Linear forces

>

o

T |la o &| @ &b ea |

[
=B+ 6 =
Whole list
Name Expression Value ~
m_carbody  1.5000000E+4
n_bogies 6
fz 9.81%(m_carbx 1.15267
fy0 5
fz2 m_carbody*9. 6131.25
kxy_2 1.0000000E+4
kz_2 2.0000000E+E
oxy 2 2000
2 3000 &
< >

[m] X
[
Name: [HFIREERR + 3
Type: |= induded ~
‘Comments/Text attribute C
Edit subsystem

General Position Identifiers

Identifier: Subs11111111

Show scene

www.universalmechanism.com
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3) AUEZESNE, Bodyl EFEFHEIEE L, Body2 it FERERKRSE
LF.Sensor, K&K 6 d.o.f., I MIREE: SALFRS A8 (1, 0, -0.01)
0, 0, 0), AFRHSNNEBE,

=\ = T
S\ st 0 ongsuan
UNIVERSAL MECHANIS, g ’

5
 [BizmmpLsen + M @ ~
Name: [JEvEeamisiL sen| + i Name: |JBiFFEHIEEL Sen
Body1: Body2:
Body1: Body?2: EETT ~[[ErEtEE L sensor  ~ |
EErEe ~ | zEemELEsensor L] T ~
Type: ™ 6d.o.f. ™ Geometry Coordinates
Geometry | Coordinates Translational
Body 1 Body 2 degrees of freedom:
Ty Visual assignment [0 x [0.000000000000 A
Translation O v  |0.000000000000 b
. [
x: |1 | [0 z [0.000000000000 A
v | C| Rotational
2 |—0.01 c| degrees of freedom:
Orientation angles
Rotation 3,12
C
|| C| ] 1 [0.000000000000 A
~| | [] 2 [0.000000000000 B
[
\’| | [] 3 [0.000000000000 A
3-133

4) HEHIERBEEANE, Fik Body2 NI FfEEEE LR.Sensor, 5 Bodyl
PR SRR N (-1, 05 -0.01).

5) EHIERE/N\MR, Fik Bodyl AEFHEBE R, ¥k Body2 NEF
f&)%2% RF.Sensor, & Bodyl FIER: SRR N (1, 0, -0.01).

6) EHIEMFE NN, FL Body2 NE[FFEEES RR.Sensor, £ Bodyl
PR L ARRR N (-1, 0, -0.01).

7) EHIAERSE MR, FEL Bodyl NS A HEBE L, ¥k Body2 NiEH
fEI%#% LE.Sensor, &84 Bodyl FIER: SRy (0.9, 0.03, 0), WE
4% X Fh#esh 90° .

6 Object WERFEFRT

- [} X
[
= EOMEEERR | B | O B oemn -
B HEHSEEELE Name: [jEFeuiekL_sen + @ -
= #ENSEEELR . )
= HBESFEESRF Bodvl.x Body2: _
=) HIEHERIEERR [SmemaL ~|[EEEESEFsmor ~|
Type: | ™\ 6d.of ~

Geometry Coordinates
Body 1 Body 2

T visual assignment
Translation

x: [0.9 B
y: [0.03 £
. 5
- 5 \
& J% FERTER_Sensor_t Rotation
& 1EFeEEIEEL_Sensor_2 x  v|[s0 <]
# Bipolar forces v
G Sl g
=8+ @Y =) =l G
Whole ist Shift after rotation
Name Expression Value A M c‘
m_carbody ~ 1.5000000E+4
c
n_bogies 6 Y | ‘
fz 9.81%(m_carbc 1.15267! 7 | E‘
fyo 5
fz2 m_carbody*S. 6131.25
kcy_2 1.0000000E+4
kz_2 2.0000000E+5
oy 2 2000
22 3000 v
< >

3-134
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@

8) B — MR, L Body2 At ) {4 & s LR.Sensor,ﬂ%}EﬁI Body1
[PEEse s AR N (0.9, 0.03, 0).

9) HHIAEREE+ ML, X Bodyl NFH HEBE R, Fik Body2 AR
[F)f£ /%25 RF.Sensor, & Bodyl FIZEH: S 4445 4 (0.9, -0.03, 0), &
BEe X M E)-90° .

10) S HilAE B AR+ = AMK, TE 2l Body2 i [H] /% /833 RR.Sensor, 1204 Body1
IERE SRR A (<09, -0.03, 0), VI#B52ME, wE 3-135.

6 Object BitpiTEHRR

- O X
B - = o
= AEEmRRr Jem|ia e« 4 &b | _
B ROREER Name: [fFiEeRg#ER ser| T+ @~
. ; gz;g; Body1: Body2:
~ & Joints [SEemEER ~ | [ErtEERR Sensor |

Type: |\ 6dof. ~
Geometry Coordinates

Body 1 Body 2

% Visual assignment

Transhtion
x: 09 °]

AR
& EZESHIER Sensor_RR
-~ jFFIRRiFEL_Sensor_LF
--L 1Pl Sensor LR
& 1FEIERELER_Sensor_RF
& 1 EFEIR_Sensor_RR

X v <
#F Bipolar forces v } :
- c
i+
=8|+ 8| ] <l 7
Whole list
Shift after rotation
Name Expression Value ~ X = |
m_carbody  1.5000000E+4
n_bogies 6 ¥: ‘ E|
fz 9.81%(m_carb¢ 1.1526750E 2 ‘ l:l
fy0 5
fz2 m_carbody*9. 6131.25
kxy_2 1.0000000E+4
kz_2 2.0000000E+5
oxy 2 2000 v
< >

3-135

www.universalmechanism.com -161 - www.tongsuan.cn



http://www.universalmechanism.com/

g /P\ Software

F ; Tongsuan
O A5

2)

3)

4)

www.universalmechanism.com

3.3.1.4 WiRATT

b A SRR Special forces, i Miizs ¥, win—AHt, &

LKA Maglev force, Bodyl EHFSIFHAEL L, Body2 iE# Base0,
WEIEMA (1, 0, 0), EFEPF ) Leviation magnet, {ER TN Z

HIER (0, 0, 1), EFAERASTEFIEERE LF.a_sensor, & XIE M &

%/ FZ_LF.

() Object BFRZEFHES

B

% Images
57 Bodies
& Joints
# Bipolar forces
 Scalar torques
-E Linear forces
@ Contact forces
-@ T-Forces

~ - Specil forces

© BFRuERR
@ SERHELF
© SEEEER
@ SEFRMRE
© SEEEERR
=kl

@ Connections

‘Whole list

5
=8+ 8 =

Name Expression  Value
m_frame 1000

m_magnet 600

m_carbody ~ 1.5000000E+4

n_boges 6

fz 9.81%(m_carbx 1.1526750E+
fyo 5

fz2 m_carbody*9. 6131.25
kxy_2 1.0000000E+4

k22 2.0000000E+5

oy 2 2000

a2 3000

FZ_LF 0

< >

SLIESCEIER Ty

- () X

+® 0

Comments/Text attribute C

1|

Body1: Body?2:
[ ~[Baseo |

Type: & magLev force
Attachment points
SR

1 c

Type of force
@ Levitation magnet

O Guidance magnet

Accelerometer variable

|Z=AfEEELFa sensor =

Force identfiers
Force:

‘ FZ_LF

Torque:

3-136
SRS —ABFS, AEHA (1, 0, 0), EPFALEEE GRS
LR.a_sensor, & X H[n &7/ FZ_LR.

SRR = AR, B Bodyl NEFBEEEE R, fEHA (1, 0,
0), EFALBIZEFMIELES RF.a_sensor, & X IEFEIF ) FZ RF.

B AEBENUANEF I, EHA 1, 0, 0), EPFALRERERIEREE
RR.a_sensor, & X[ & /] FZ RR.

- 162 -

www.tongsuan.cn



http://www.universalmechanism.com/

Software

/} Tongsuan
ECE

5) SR —AFm /), Ei Bodyl AT H BB L, EH £ (0.9, 0,
0), ER TN Y #1710, -1, 0), He AL Bds 18 [ 44 B4 4% LF.a_sensor,
€ MM 3 M) /] FY_LF.

6)

7)

www.universalmechanism.com

r
8 EEIT e B
[ (roul [x
G+ Scalar torques ~ | Q & & | 8 & oeoma & | = &y o
b= Linear forces Name:  S[ELOLF S RY T
> -@® Contact forces Comments/Text attribute C
-y TForces
4% special forces
W ECEEEE Body1: Body2:
-~ ECFERERR il SIaEEL ~| Basen -
& SCTRRE i Kl E
@ Bimitian Type: &) Maglev force -
g Egg:g;t: Attachment points
S = HEEEL
@ SEFRE STE R : . ;
@ SEEiRRR 0.9
-8 & Type of force
= g;g:ﬁ B () Levitation magnet
& 25hr @ Guidance magnet
# S i e
P [Amsv : (0,1,0) v]
Iz = e
M P e ) o " "o T
|| Whote fist Accelerometer variable
Name Expression  Value AR RELF.a_sensar |
fz2 m_carbody™8.¢ 613125 Force identfi
loey_2 1,0000000E+5 Fre=
kz_2 2.0000000E+5 s
oxy_2 2000 5
@2 3000 FYLF 5
FZLF 0 Torque:
FZIR 0 s
FZ_RF 0 5
FZRR 0
- B B
FY_LF 0 e
ML i

3-137

B NS, FEHA (0.9, 0, 0), ERALBE GRS
LR.a_sensor, &M1& 5[/ FY LR,
AR RRCER = AN T 1) 77, X Bodyl AR R EELER R, fEA AL (0.9, 0,

0), fER T RN YHHIERICO, 1, 0), AL B 7] /4 /%25 RF.a_sensor,
& XA A3 M) /] FY_RF.

® Object FHERET B

1 0 T-Forces
@ Special forces
© SFERHIHLE

FEf:

@ SR
@ SERHEIR
@ SERHEIRF

@ SEFHHERR
B BFF
B B¥H

@ 8
B BEORR
B SEOLF
-8 SEOLR
B SEFIRF
B SEHRR

©

JFARF

ISR Y

v

=8+ 8
‘Whole list

=

[

Expression
1.0000000E+4
2.0000000E+£
2000

3000

FZ_LF 0

=
o
cocooooo

Value

A

*

Comments/Text attribute C

[m) X
>

= @

Bodyl: Body2:
[aERR < [[sase0

Type: # MaglLev force
Attachment points

SEEE#IER:
[0s

c T
I |

Type of force

(@ Levitation magnet

O Guidance magnet

Force axis

AXiSY 2 (0,1,0)

b e o

Accelerometer variable

[feIEEEERR 2 _sensor

Force identifiers
Force:

[FrrR

Torque:

T

3-138

8) M4BTI, fEHA (<09, 0, 0), EHFLREBTERIE
%% RR.a_sensor, & X FE[[EF /] FY_RR.
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3.3.1.5 BEE

1) AMEEHFEAIR Object, 7E4 M| General T2 H 5571441 Transform into
subsystem, XFEHUIE—NEBIFIEMESLN T — N T RS, (ET8K
iR,

) Object EER T BT 0oox
B &
~-@ Object NEIESCRIRE 2l Variables Curves Attributes
~ ¥ Object General Options Sensors/LSC
b Curves
o Variables Transform into subsystem
= Attrbutes Path  DIUMEIIETE \FAIUMEEN S350
(5 Subsystems Object identifier
i Images |uMOBgect |
= Bodies
& Joints Comments
¢ Bipolar forces
& Scalar torques
£ Linear forces Generation of equations
@ Contact forces O Symboic
© T-Forces @ Numeric-terative
® Spedal forces
<2 Connections Gravity force direction
122 Indices ex E‘
[ summary T
1, Coordinates v & ‘ ‘
= ez [1 5
=8+ 6/ (=
Name Expresson  Vaue Comr A Scene image: No N
f2 m_carbody*9. 613125
kocy_2 1.0000000E+4
k22 2.0000000E+5
oxy_2 2000
@2 3000
FZ_LF 0
FZ_LR 0
FZ_RF 0
FZ_RR 0
FY_LF 0
RAL 0
FY_RF 0
FY_RR 0 .
< >

& 3-139
2) HEm A NEFER 1, £ Position & X X “F5-2-2.9%0.5m.

(@ Object FiERSLETIRE - B X
L & B
* @ Object N RN YRR B
8 oo +® 0
o4 Curves
7 Variables Type: = incuded v
P Attrbutes Comments/Text attribute C
(2 Subsystems ‘
& Images
9 podes Edit subsystem
& Joints
#¢ Bipolar forces General Position  Identifiers

€ Scalar torques
£ Linear forces
? Contact forces

Translation
x:|-2-2.9%0.5

|

i

T
© T-Forces ‘
- Specil forces z ‘ E‘
> Connections
2: Indices Rotation
Summary ~| |0.00000000 Al
b G -
= E‘ + 0 ‘P_!ﬁ = ~|[0.00000000 A
‘Whole list Translation after rotation
Name Expresson  Vale x |
T
i |
z| |
< >

3-140
3) KBFAREEFLE 1 EHTIR, DEMSANESFE L2 BFEI. BF
34, BIFE 5 BT 6, Position 298] E X X F515-2-2.9¥1.5 m.
2-2.9%2.5m. -2-2.9%3.5m. -2-2.9%4.5 m f1-2-2.9%5.5 m,
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F’) Tongsuan
(A=

4)

M DAUM S BRI R AN R BT R R " N LT R M E 4k

5) fEAMSHFFTHRX SAH, KPFEKH Add from subsystem..., M3
RHEFBEFER1 FARLER m_frame. m_magnet. m_carbody F
n_bogies (.

B8 + 6 AEE

Whole list

Name

E

+

o =

F FO

<

New identifier... Ins
Add from subsystem...
Insert identifier...

Edit identifier...

Delete identifier

Shift+Ins

Del
Copy value to clipboard Ctrl+C
Copy table to clipboard Ctrl+Ins
Show elements for identifier...
Show unused identifiers...

New page

Rename page

Turn on page...

Delete page

Remove from page

Auto refresh object
Refresh object

=

& 3-141

=8+ 8y

Whole list

ITh

Name

Expression

Vi @ Identifiers X

v-& BigE1 "
V0=20
m_frame=1
m_magnet=
m_carbody:
n_bogies=6
fz=11526.8
fy0=5
fz2=6131.2!
kxy_2=100 v
4 >

PR DD LD D

6) GIEZERNIK, 2 FE m carbody, ¥z E (5e4, 3e5, 3e5), Ji
OAPR (10,7, 0, 1.5); midhidH ¥, @I — N E HER.

(6 Object FIERIFEFHAT

~ - Object
~-{} Object
b Curves
£-#69 Variables

1% Attributes
> (2 Subsystems
-6 Images

> G FE
59 Bodies

Lem ik

& Joints

4 Bipolar forces
-6+ Scalar torques
£ Linear forces
@ Contact forces
© T-Forces

@ Spedial forces
&> Connections
2= Indices

T |le W &| 8 &b me x|

<

=B+ @
Whole list

Name
vo

m_frame

Expresson

20
1000

m_magnet 600
m_carbody

1.5000000E+4

value Commer|

3-142

www.universalmechanism.com

- 165 -

- m] x
5
R +REE
Comments/Text attribute C
\ |
Oriented points Vectors 3D Contact
Parameters Position Points
Coordinates (PP): | Quaternion v
Go to element =
Image: Visible
[ v]
[[] compute automaticaly
Inertia parameters
Vs
Inertia tensor:
[5e4 & | °
3e5 £
Added mass matrix: (none) =

Coordinates of center of mass
Al “Jas i

www.tongsuan.cn
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7) RJE, WATHREREEFANBIFE T ARG @ LIER fQ?ﬁTEi_T%
W, EEA FARIXANYE, KRR A B Body2 #EHEA— LA
External, WMZEEE STARFRERTE Bodyl ABFR R € I, (E MR
Wi Connection, R4 MAE B A TGP RN oo, A%, E&F
Assign to all, 85 IEFEZEAR R AL bR R I R S CSEBRZEAR B T = 38
AL, XFEBHZEERE S T 7 24 21 External A

) Object BERZERHRD - b x
[ [
~ -3 Object A-‘Qq{k‘ @q;"ﬂh‘ 7
| o Curves
3 Variables
% Attributes
(8 Subsystems
@ Images
LW EE
~ 59 Bodies
2 EE
~ & Joints
£ jBase0_%F{F
-4 Bipolar forces
i Scalar torques
= LUinear forces
i@ Contact forces
i@ T-Forces
1% Spedal forces
+-e> Connections
12 Indices h

28
Assign point
Assign to all

FIR
=

=8|+ 6
Whole list

Name Expresson  Value Commer]
vo 20

m_frame 1000
m_magnet 600
m_carbody  1.5000000E+4

~
v

3-143
415 ST ED v

<@ Eh

Zr SRS F—>=E 1 (0,0,0)
b "LSC": (0,0,0) B

ﬁ%‘ﬂ%‘ﬂ%‘%ﬁgﬁgﬁg
H}
ol
ik
b
)
sl
W
1
BF

SN AT NN RN AT A
N 1} 1} 13 13 13

BEEEERR =20 (0,0,0)

SERELF 1 0,0,0)
I;gggLR >${$ (0,0,0)
—GE%RF ->ZEf (0,0,0)

IR O
57085 TSSemR >k (0,0,0)
5305 T esRe > 0,0,0)
5305, SRR > (0,0,0)
; ?;Eségﬁﬁw--ﬁﬁ ©0,0,0)
SR> (0,0,0)
TRkl 0,0,0)
SRRl 0,0,0)

s
e
el —
e
)
--_=|
s
ek 000
art—1
ESE
art—1
T
s

e e e e e e e e e e e e e e e et e e e e e e ey
T

S S R A

3-144
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) 54

8) N ETIEM], AERX HLE L — 4 &) 120
= 9.81*(m_carbody/n_bogies/4+m_frame/4+m_magnet)/1000.

‘ B object Eis

5]

~ 43 Object
b Curves
{-p) Variables
% Attributes
> (2 Subsystems
-G Images
o FE
-2 Bodies
B ¥k
~-& Joints
LR jBased_%{f
£ Bipolar forces
-6 Scalar torques
= Linear forces
" Contact forces
© T-Forces
% Spedial forces
€ Connections
12 Indices

- [m] X

RIS

JEIRLESEELF-->3(F (0,0,0)

) edit expression

Add identifier

=8|+ 6ty

Whole list

3]

Name:

Name

vo
m_frame
m_magnet
m_carbody
n_bogies

Expresson  Value

1.5000000E+4
6

pi
Commer|

Comment:

v

Add identifier

3-145

R1TSHELR->Z (0,0,0)
0,0,0,

2 gL
2. SFELR->F1F (0,0,0)
282 TSEERF->F {4 (0,0,0)

+-x /0

s cos abs pow sign I exp % sart sar =
9.81%(m_carbody/n_bogies/4-+m_frame/4+m_magnet)/1000]

oK Check

NN

IR T SHERR>F 1 (0,0,0)

HR 2 TSR B~ gk (00 M

- [m] X

Identifier ~
vo

m_frame

m_magnet

m_carbody

n_bogies

9) ), FEAMBERIRE S Object, £ General 51 Comments A% A\
#%F Monorail (USRI TIo0, X—B I8 £,

@ Object SEEEZETHER

~ 4% Object
s Curves
#-r9 Variables
L% Attrbutes
> (8 Subsystems
~ -G Images
5 FE
~ -5 Bodies
L EE
~-& Joints
“-@ jBase0_¥{k
47 Bipolar forces
-G Scalar torques
~Z Linear forces
@ Contact forces
© T-Forces
% Special forces
@ Connections

SISO RN

12 Indices v
L
=8+ 8 ]
Whole list
Name Expresson  Value Commer]
vo 20
m_frame 1000
m_magnet 600
m_carbody ~ 1.5000000E+4
n_bogies 6
fz0 9.81*(m_carbc 14.46975

10) s Summary,

www.universalmechanism.com

3-146
KB A AR, (R, ¢ UM Input F£/7,

- 167 -

[m] X
3
Variables Curves Attributes
General Options Sensors/LSC

Transform into subsystem
Path  D:\UMIZYI R FRAOUMIEEN S E G T 3 e
Object identifier
UMObject

‘Comments
[momorai |

Generation of equations
O Symbolc
(@ Numeric-iterative

Gravity force diection
e | ]
e | ]
e [1 9
Characteristic size: .00 |
Scene image: No -

www.tongsuan.cn
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3.3.2 RMBEMFERINIFIE

1) 1247 UM Simulation 27, MN#EEBIZERES . B HIAE3E % -
KN A B AR 7 17
O uM- simulation - ) o - o x

File Analysis Scanning Tools Windows Help

L OC DEH ARDE HoAl4bd pSE| D E e Momwewe o T,

shGo WP RS Bopo &

& 3-147
2) I AT, 5 Park REEHS, WE VI EET 30s, & EHIEE
FEB KN 0.005s, 7% N 1e-7, ‘2Ji%& Computation of Jacobian.

Information Tools !Monordird’l
Solver Identifiers Initial conditions Object variables XVA
Simulation process parameters  Solver options Type of coordinates for bodies PP: Options
Solver Type of solution
(O BoF
O asm (O Null space method (NSM)
® Park
OGear 2 (®) Range space method (RSM)
O Park Parallel
[Time M= v »@l
Stepgzeﬁrmmnmddatastnrage
Error tolerance 7 ]

[Jpelay to real time simulation
[~] keep system matrix decomposition
[A computation of Jacobian

[[] Block-diagonal Jacobian

& 3-148

www.universalmechanism.com -168 - wWWwWw.tongsuan.cn



http://www.universalmechanism.com/

S\ st f”) Tongvuan

UIIIVERSAL MECHANIS,

o

3)

12| Monorail — Tools T[], M\ T $i7>K H.16# Beam section profile.
SR)G fithh Data Input/Edit £ 5) -13% 4], 6 H ihRgmEsS, Sty
R ES T HAL T e, SREL “D:\UM B3I BRI R A~ 642 T I Rd
R FNIER crv XU .

O =ERgsiER orv - Curve editor - O x
++£ﬁ‘m= v‘QEE“‘Z
i 0 i N X Y Type Smoothing
= Cu... -~
1 -1475 0 Line Yes
2 1475 0 Line Yes
3 1475 0.4 Line Yes
4 08 0.4 Line Yes
5 0.5 -0.6 Line Yes
6 0.75 -2.3 Line Yes
7 16 -2.6 Line Yes
8 16 -3 Line Yes
9 -16 -3 Line Yes
-1.6 -2.6 Line Yes
-0.75 -2.3 Line Yes v
OK Cancel

& 3-149

4) P)#:3| Options and parameters ULTH], ¢ B FUIE 2R B AP 0SS 24000

& 3-150.

Information Tools B Monorail train

= A %
Options and parameters  Tools Identification Resistance Speed Flexible track Maglev
[Juse irregularities
Type of track
(@) Undeformed ) Flexible
Tire force visualization
[ Longitudinal force (Fx)
Lateral force (Fy)
Mormal force (Fz)
Vector length in wheel radius

Loterat dtcement

Macro-geometry

[ woMiSiisaE 2020 g3+ R300.meg =
Track roughness

Levitaton (eft) D: \WMES IS - 20 20 VR P £ W ¥ \Bo Film_L.irr =)
Levitation (right) D: \UMER U132 -20 20 R P IIHE A ib F B S i _R.irr =]
Guidance (eft) s M $AE 2020 CRPIRFEE it T\ Sraim_L.ir =
Guidance (right) [\ MBI 2020 R IR Wb T\ SEIE_R. i =]
Foctr

E~] Coherent right irregularities

[Jwired beam image

Parameters

MNumeric parameters

Name Value

Guideway base (m) 7

Bridge pillar base (m) 30

Shift along Z of pillar GO (m) -3

Beam-image step (m) 2

Kinetic energy for stop (J) D.01)

Integration Message Close

3-150
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5) VI#:%] Maglev— Levitation

TR, SR FEHEA Spring/Damper,

T E 4 CEFEIBE 10mm, % XGRIF 77 £20=14.46975 (] Bili BLGHS
M?%%ﬁﬂ%%iﬂm B EER I A 300kg, LIRS SR AL 1e8N/m,

\%iiﬂt le4 Ns/m.

Object simulation inspector
Solver
Information

= B %

Options and parameters Tools
Levitation Options
Levitation magnet model

Initial conditions Object variables XVA
Tools M Monorail train

Identification Resistance Speed Flexible track Maglev

(®) Spring/damper (O Magnet (O 1dentifiers
Acceleration model
(®) Sensor (O Prediction
Linear spring/damper model  Single pole magnet
Identifiers
Name Identifier Value
Mominal gap S0 (mm) 10
Force for nominal gap FO (kN) 14.46975
Mass of magnet (ka) & SERE T ERIES ~
~B vo=20
tant
Spring constant Kp (Nfm) ~B m_frame=1000
Damper constant Cp (Ns/m) B m_magnet=600
B m_carbody=15000
B n_bogies=6
B f0=14.4698
- BFa
- & B
& Bz
& BiEnes
- & BiEHs .
En B rwhn-
Integration & b Close
& 3-151
6) tJ#t Maglev—Guiding T, & &WE 3-152.
Object simulation inspector
Solver Identifiers Initial conditions Object variables XVA
Information Tools M Monorail train
= B %
Options and parameters Tools Identification Resistance Speed Flexible track Maglev
Levitation Guiding Options
Guidance magnet model
(®) Spring/damper (O Magnet (O 1dentifiers
Acceleration model
(®) Sensor () Prediction
[] Compensate acceleration in curves
[[]sensor: compensate gravity acceleration
Linear spring/damper model  Single pole magnet
Identifiers
Name Identifier Value
MNominal gap SO (mm) 20
Farce for nominal gap FO (k) BF5e1fy0 0
Mass of magnet (kg)
Spring constant Kp (Nfm)
Damper constant Cp (Ns/m) 10000
Integration Message Close
3-152
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7) P13 Speed Ui, HEHE v=0 Bz,
Objectsimulationinspector

Solver Identifiers Initial conditions Object variables XVA
Information Tools [ Monorail train
=B %
Options and parameters Tools  Identification Resistance Speed  Flexible track Maglev
Speed mode
(O Neutral O Profie
O v=const @®@v=0
[¥] Automatic termination of equilibrium test
[¥] Lock horizontal shift of car body
& 3-153
8) rmiili Integration, HATHE-PATITHE, &l 1s, $&78 “Test succed. Accept

results?”, SER(Y).

Process parameters @
Simulation time (g) 0.995
Duration time (s) 15.413
Step duration (s) 0.0036314
[¥] step size () 0.001

Pause EE
|

3-154
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9) Vl#eF Speed UL, 1 v=const Fz{,
10) V3| Identification TIf, £ N7 Gain ALK B ITTHEKHSEREN

5000.
Solver Identifiers Initial conditions Object variables XVA
Information Tools ) Monorail train
= 8| %
Options and parameters Tools Identificaion Resistance Speed Flexible track Maglev
Longitudinal speed control =
Parameters
Numeric parameters
Name Value
Gain 5000
Integral control factor 1]
3-155
11) )3 Identifiers— List of identifiers U1 [, 13 & 0TI E v0 N 40,
R R O AT OK.
Information Tools ™ Monorail train
Solver Identifiers Initial conditions Object variables XVA
List of identifiers  Identifier control
= B | 7 | [cewresn = |
Whole list
Name Expression Value Comment
vO 40
m_frame 1000
m_magnet 600
m_carbody 1.5000000E +4
n_bogies 6
20 1446975
fyo 0
& 3-156
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12) i%&FEFZH Tools — Options, ﬁﬁlﬁ*ﬁi1@&$%?ﬂﬁﬁﬁ)§$fﬁ%
km/h. iX B AL N vO 06 2L 1HESE RN E PRFAL (m, rad

kg, s, N).
Options i
| | Export to MS Excel | Bug reports | Wear parameters
General | Autosave | Format of numbers
General

[7] Automatically load the last model
[] automatically remove incompatible variables

[[] z-axis directed downward
(while computing scalar variables)

Temporary directory: Speed unit
C:\Users\ADMINI~1\AppDatallocgg ~ @ kmh  ©Oimfs
Graphical windows

Default pull-down tool panel for graphical windows
[] Double column text file

Prefix fo ts:
refix for commen iI

3-157
13) IHZERS, GIEE - NEFERNUANEF IR EFE AR Gap,
AN —NLEE D

| Wizard of variables (3]

glf Linear variables a0 Expression #’ Track coordinate system User variables ¥ Reactions J: Coordinates
() Solver variables 7 Allforces id Identifiers 2 Contactforces @® Contact forces for bodies F0 Variables & Bushing
2 variables for group of bodies ® Maglev forces = Linearforces M Joint forces #% Bipolar forces A Angular variables

o W] SHECTEWES A Seected (ot 9)

BRI 32 31 [EFhF, BTHIR, BFHRF, BFARR
BIFhF Length unit Force unit
= alll
BERF ©m on o on
BFhRR = [E variables “
O Srarher &[] Force
O SmAwr # [] Momen
O Smahre = [ Gap
O Smhrr ¥ Gap
=2 0O 8% [ Gap velodty

O gFhr [] Gap integral
D BFAR I:l Gap increment
[0 B:FHrrF &[] Lateral shift
O &FHhrr @[] trregularity
O Smhir @[ Circuit
O Smhe v &[] Beam kinematics v
M Ershne

=it ally Spedal forces(B:FALF, ...) &

[s BFRLE...

s (BeFReLA...

SEFEELE..

s (ESFReLE...

3-158
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14) G — N BIF AW DU BIF 1N ETF SI R E Fv, mﬁ)\zbu/@mo

[ Wizard of variables
4 Linear variables &b Expression & Track coordinate system User variables O Reactions 1? coordinates
(@ Solver variables =7 Allforces id Identifiers f? Contactforces @® Contact forces for bodies FG) Variables & Bushing
’ Variables for group of bodies # Maglev forces = Linear forces B Joint forces .@. Bipolar forces /A Angular variables
= [ SHERFERER A | Selected (total 4)
E‘ |§| B¥m [%ﬁ;‘JLFJ BT, BIFHRF, BIEhRR
= £FhF Length unit Force unit
M ZFhR
R @ on o on
EFhRR = [H) Variables A
O Emhr = [®] Force
0 Smahr C O ex
0 Sevoee an
0O S@Ehre o 0Or
EJ |:| B¥E i O Fi
O &gher | F
O &5hr [] Moment
O &¥hrrF &[] Gap
O &Fhrr [ Lateral shift
O Sm@Aar #- [ Irregularity
O Sahr v [] CGircuit >
M Erhne i
Objects: B:FHLF, ... H Multiple selection - comments are not available g’ |ﬂ|
SEFRLE..
SEFRLE..
SEYFRLE..
SRSERLE..
& 3-159
15) TEAhmE & 1 S A8, HEFE Position of vector list — Left, XFEHL7ES)H
T B RPIER .

Coordinate system
Grid L
Rotation style L4

Modes of images L4

Cameras L4
Camera follows SEERELE)
Look at...

Position of vector list ®  Left
Clear list of vectors Right
Vector settings... Top

-

Add characteristic for this body/point Bottom

Show vectors for tyre/froad interaction Hide

Set graphic object L4

[ ] Background color...
Window parameters...

ay A

3-160
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16) Wi BiF I RE Fv, B,

[@ Animation window

Vectors [ Trajectories | B | ¢ ‘ {“} @ q? ('é

Ml &RLE..

Ml EeLA.. -

Yl &3eLA.. Options of vector X
R coe

[[] vector arrow is in the application point

[oc ] oo

& 3-161
17) fEShE T 1 S A%, %8 Vector seting, BE /1R E B KERREIK
/IR 15000,
Vector scale >
Scale  Size

Vector scales are set in terms of “unit of measure per
characteristic size (c.s.)"

Kinematic vectors
L
v 1 }
a 10 |
J
Y 1
ang 0.1 }
1
om 1 }
L
e 10 }

Forces

- 1
15000 }
L
M 88 501.2 }

T
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18) TERLIY N B 1 A48, EF K Camera — Add camera in current
position, Camera — Camera setting, 7t Camera follow the body 7] %

@

BRI
= II_
WP G = 09w
Cameras
+ i} Camera name:
List of cameras: Camera 1 |
Free camera Camera follows the body:
Cameral |
amera 1 ik L||
- SEECYFwan A
Elase'D
= 53*1
- 1a%e
BT
- BCFEER
SeF L
SoEREEER
E B fEEELF v
Position: Look at:
X: |3.38 2 x: |ooo A
¥Y: [13.10 2 vy |ooo A
Z: |14.34 %] z: |o.o0 pA|
Apply Apply
& 3-163
19) A BB Integration $Z 44515 H .
20) TEZ: I DA%, EFKRH Show all, W] HBNHTT LUE R E .
[=] Plots (o [O |
Variables .
s (&g ;
Mls &gt | oo jommeoes R RRREt it Rt || P
.5 BFRL... [ Options.
%] Eyi-te=N I paons.-
Show all
Show according the ruler pointers
Copy to clipboard
10 .
Print...
Fix tool panel
Show ruler
Show ordinate value
E Save parameters...
Load parameters...
0 04 0.8 12 L&
0.346 10.00885
3-164
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21) iEI AR E 3-165, AR EhE & DM, tHRSIEE DR
"';“I;J’BT?%T‘Q%"@"’H EHEEsAlES pEs| 8w ] g,
shge kW PSS BEope &

CIERIEE SR I

& 3-165
VE B A DLIE RO B v 0 S H Rk A R T B B e E R T
(Matlab/Simulink. UM Block Editor) #E47 i B,
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