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1 EAHELRER

1.1 FAJUTER

5 e MR ERHE 5 (www.tongsuan.cn) BERETFE U T EAGIBA =AM (UrP i
KA U 2= zip), RGBS
1247 UM Input, i, {KIXF A Casing. Crankshaft, Camshaft. Pump.

Valvel. Valve2. Valve3. Valve4. ValveS. Valve6. Valve7. Valve8. Rod1l. Rod2. Rod3.
Rod4. Pistonl. Piston2. Piston3. Piston4 1 Spring, Ftit 21 JU{/HEAS,

> @

v [ Object

v -1 Object
b Curves
----- Fi=) Variables
----- ab atiributes
-8 Subsystems
w M5 Images
» Mg Casing
----- & Crankshaft
----- 5 Camshaft

e Q«|VShrmr|® e w g

----- & valvel
----- & valve2
----- & valve3
----- 5 valved
----- & valves
----- & valves
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1.2 & Xk H

IR BEERI{A: Casing. Crankshaft. Camshaft. Pump. Valvel. Valve2. Valve3.
Valve4. ValveS. Valve6. Valve7. Valve8. Rodl. Rod2. Rod3. Rod4. Pistonl. Piston2.
Piston3 F Pistond, &t 20 1.

43 AT 5 44 ) T LR B, H178)3% Compute automatically, H 2115 H NIAA R &

J Lo A B 5 S

by - T v
& Foat A8 A & ([ s o x|
PN
Py
' Rod3 Comments/Text attribute C
- Mg Rod4 | |
g Piston1
L]
& Piston2
g Piston3 Oriented points Vectors 3D Contact
O Pistond Parameters Position Points
.
» - Spring Coordinates (PP):  Quaternion ~
v -5 Bodies
- i Casing Go to element [
¥ Crankshaft Image: [ visible
- B Camshaft
-5 Pump ‘Casmg Vl
= valvel [ compute automatically
- B Walvel2 Inertia parameters
B valves Mass:  [23.53 £]
- B Walved
Inertia tensor:
= Valves
B valves [0.33107563 [€][0.007800447 (] [-0.000607507.E
5 valver [0.39250085 [2][-0.027120840(C
- B Walves
5 Rod1 070194246 (©
- B Rod2
5 Rod3 Added mass matrix: {none) J
£ Rodd Coordinates of center of mass
g Efs‘;',"; 0.1956 o074 [E]po1sis [
iston
- B Piston3
-5 Piston4
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1.3 #HAER

jBase0_Casing: 765 Base0 1E A1 1 Sk, Casing 7y 2 S¥1E, KA 6d.o.f.
TRipiERE '5733’3%‘% BOHFTA BHHEE, 15 KNL5E14F Base0 [H457E—i2.

Body1: Body2:
|Baseﬂ j| |Casing LI'
Type: | ™ 6d.o.f. “

Geometry Coordinates

Translational

degrees of freedom:

|:| % |U.000000000000 ﬂj
|:| Y |U.000000000000 ﬂj
|:| Fi |U.UUUUUUUUUUUU ﬂj
Rotational

degrees of freedom:
Orientation angles

31,2 >
[ 1 |0.000000000000 |
0 2 |0.000000000000 |
0 3 |0.000000000000 |
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jCasing_Crankshaft: &% Casing fE VB 1 S¥4&, Crankshaft >y 2 Sk, 2

715 Rotational

Joint points

(-0.0276, -0.22, 0.05) A1 (-0.0276, -0.22, 0.05);

Joint Vectors (1, 0, 0) A1 (1, 0, 0);

Description: “2Ji% Prescribed function of time, %$¢ Expression, i\ ffi %

IEX wi*, 25wl WRAE 10(rad/s).

o [ G| + @ B v

Body1: Body2:
|Casing ;I”Crankshaﬂ ;||
Rt

Type: | & Rotational

Geometry  Description

Joint points

Casing EEE
|-0.0276 t)l-0.22 ©||0.0s C]
Crankshaft EEE
|-0.0276 tlloz ][o.05 c]
Joint vectors

Casing axis ¥ : (1,0,0) v
|1 Tl”g n”u n|
Crankshaft axis ¥ ¢ (1,0,0) e
TR L S

o [ it + B B ¥

Body1: Body2:
|Casing LI”CrankshaF’t L"
Type: | & Rotational v
Geometry Description
Configuration
Rotation:  [0.000000000000 ‘ﬂj
Shift: |0.000000000000 ‘ﬂj

Joint coordinate
Prescribed function of time

Type of description

(®) Expression i_JFile

i) Function () Curve

() Time-table

|w1*t t
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jCasing_Camshaft: %+ Casing /E N1 1 SY1k, Camshaft >y 2 Sk, 2

N Rotational »

Joint points (0, 0.0985, 0.0415) #1 (0, 0.0985, 0.0415);

Joint Vectors (1, 0, 0) A1 (1, 0, 0);

Description: “2Ji% Prescribed function of time, %$¢ Expression, i\ ffi %

B w2, 25 w2 TR{E 5(rad/s).

Mame: |jCasing_Camshaﬂ: | ﬁ =
Body1: Body2:
|CE'55”EI L|| |Camshaﬂ |
Type: ‘( Rotational o
Geometry  Description
Joint points
Casing [E%
| C]l0.0985 C]l0.0415 C]
Camshaft EEE
| C]|0.0985 C]l0.0415 C]
Joint vectaors
Casing axis ¥ : (1,0,0) e
1 [0 o o]
Camshaft axis X ; (1,0,0) e
1 [0 o ]

| tane: e corret | + B W

Body1: Body2:
|Casing ;|| |Cam5haF’t j|
Type: | & Rotational w
Geometry Description
Configuration
Rotation:  |0.000000000000 bA|
shift: |0.000000000000 fAj
Joint coordinate
Prescribed function of time
Type of description
(®) Expression () File
() Function () curve
() Time-table
|w2*t t
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jCasing_Pump: % Casing {E N1 1 SY44, Pump 8 2 S H)14, 2574 Rotational .
Joint points (0, -0.105, -0.015) #1 (0, -0.105, -0.015);
Joint Vectors (1, 0, 0) F1 (1, 0, 0);
Description: “2Ji% Prescribed function of time, #%$ Expression, A\ fH %R
B w3*, ¢ w3 TR{E 1(rad/s).

MName: + ﬁi = Namez + 'ﬁi =
Body1: Body2:
- Body1: Body2:
|casing ] |pump ~J [casing ||[pump ~|
Type: | € Rotational e Type: | € Rotational e
Geometry  Description Geometry | Description
él:g:gpoints E[f& Configuration
| ol oms c\fonss 3 Rotation:  |0.000000000000 Zﬂ
: : N shift: |0.000000000000 Zﬂ
P
| = C ||—U.1l:|5 o ||—U.015 |3| Joint coordinate
_ Prescribed function of time
Joint vectors Type of description
Casing axis X : (1,0,0) i (®) Expression (JFile
|1 “”U “”U 1"| (") Function i) Curve
; () Time-table
Pump axis X : (1,0,0) w
i ")lo "o Tl | wat ‘
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jCasing_Valvel: i&E$ Casing fE AT 1 Sk, Valvel A 2 Sk, KK
Translational .

Joint points (0, 0, 0) 1 (0, 0, 0);

Joint Vectors (0, 1, 0) I (0, 1, 0).

Mame: |jCasir|g_'u'aIuel | -+ ﬁ =

Body1: Body2:
|Casing Lll |'u'al'u'e 1 ﬂ|
Type: | & Translational “

Geometry Description  Joint force

Joint points

Casing EE@

| Bl g| c]
Valvel EEE

| Bl g| ‘]
Joint vectors

Casing axis ¥ : (0,1,0) v
C B E—C g
Valvel axis ' : (0,1,0) e
E nlt "[o 7

HHE jCasing_Valvel tik, 4374 2 SWEEICN Valve2. Valve3. Valved.
Valve5. Valve6 . Valve7 . Valve8, Z%( 1A%,

----- = jCasing_Valvel
----- = jCasing_Valve2
----- = jCasing_Valve3
----- =4 jCasing_Valved
----- =4 jCasing_Yalves
----- =4 jCasing_Valves
----- =4 jCasing_Valve7
----- = jCasing_Valves
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jCrankshaft_Rod1: i%#¥ Crankshaft {E 48200 1 541k, Rodl Jy 2 Sk, K1

N Rotational »
Joint points (0.043, -0.26, 0.05) 1 (0.043, -0.26, 0.05);

Joint Vectors (1, 0, 0) F1 (1, 0, 0).

Mame: |erankshaFt_F‘.nd1 | -+ i =

Body1: Body2:
|Crankshaﬁ j| |F‘.odl ;I
Type: | « Rotational w

Geometry  Description  Joint force

Joint points

Crankshaft EE:.;
0.043 t/|-0.28 ®/|o.0s ]
Rod1 Te
|0.043 t/|-0.26 t/|o.0s ]
Joint vectors

Crankshaft axis X : (1,0,0) v
B "o "o Q
Rod1 axis X : (1,0,0) v

% jCrankshaft Rodl =X, 735K 2 SYAIEMN Rod2. Rod3. Rod4, A4
PRIT IR -

jCrankshaft Rod2: (0.043, -0.18, 0.05) A1 (0.043, -0.18, 0.05);

jCrankshaft Rod3: (0.043, -0.18, 0.05) A1 (0.043, -0.18, 0.05);

jCrankshaft Rod4: (0.043, -0.26, 0.05) A1 (0.043, -0.26, 0.05),
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jCasing_Pistonl: i%FF Casing {ENEN 1 S¥k, Pistonl N 2 S¥fk, AN

Translational .

Joint points (0, 0, 0) 1 (0, 0, 0);

Joint Vectors (0, 1, 0) 1 (0, 1, 0).

o oot | + B @

Body1: Body2:

|Casing ;|| |Pistor11 ~|

Type: | & Translational

Geometry  Description  Joint force

Joint points

Casing EE%

St

| °l °l °]

Piston1 %

| |l |l ]
Joint vectors

Casing axis ¥ : (0,1,0) w

o B[E "Jo "
Piston1 axis ¥ : (0,1,0) -

o B|E "lo "

24 jCasing_Pistonl =%, 7 5Pk 2 S 1E A Piston 2. Piston 3. Piston 4,

SHAA

Universal Mechanism 9
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jPiston1_Rod1: 163% Piston1 {/E N5 1 5444, Rod1 )y 2 ‘5414, 25474 Rotational .
Joint points (0, -0.12, 0.05) F1 (0, -0.12, 0.05);
Joint Vectors (1, 0, 0) F1 (1, 0, 0).

s [poonizost | + @ B v

Body1: Body2:
[Piston1 | [Rod1 =
Type: | & Rotational w

Geometry  Description  Joint force

Joint points

Piston 1 E[‘_E

| t)l-0.12 ¢ [0.05 ]
Rod1 T@

| t)l-0.12 tJo.0s t]
Joint vectors

Piston 1 axis ¥ : (1,0,0) w
PR R
Rodl axis X ¢ (1,0,0) e
|1 n”D n||D n|

S 42 jPiston1_Rodl =K, 7} a1 SYMAIEECN Piston2. Piston3. Pistond, 2
SYES RAESCA Rod2 Rod3. Rod4, HAAKRS: I :

jPiston2_Rod2: (0, -0.04, 0.05) 1 (0, -0.04, 0.05);

jPiston3_Rod3: (0, -0.04, 0.05) #1 (0, -0.04, 0.05);

jPistond Rod4: (0, -0.12, 0.05) 1 (0, -0.12, 0.05).
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1.4 F i)

1% F% Bipolar forces >k S [1535 /17T
bFRel: &+ Casing fEA 7170 1 S04k, Valvel 24 2 S¥4k, Spring A JUTEE,

2K N Expression.

Attach points: 1 SYRERE SR (0.047, 0.05, 0.0435), 2 SUIMKRIER S
AsfR (0.047, 0.068, 0.0435),
Expression: & X 117G EFRIE R F=cstiff*(x-0.018-0.1)-cdiss*v, 4 cstiff lt{E
2e4(N/m), %5 cdiss WAE 100(Ns/m), FRFAFEYIIE DA 0.1m AT,

SR SEPAE

Comments Text attribute C

H 35 S T EE R /AN 0.018(m).

—| Mame: |bFr|:1 | o+ fiii

Body1: Body2:

|Casing ﬂ| |'u'a|ve1

GO: | Spring

[ ] Autodetection
Attachment points

[EE Casing:

|n.u4? '3||u.05 '3||u.u435

°]

EEE Valve1:

|n.u4? ':HD.DGB '3||u.u435

“]

Length  0.018
a-b Expression

Description of force /moment
Pascal/C expression: F=F(x,v,t)

Example:
-cstiff*(i-10)-cdiss % +ampl=sin{om*t)

F= |—csﬁff‘{x—ﬂ.[]18—ﬂ.1}—cdiss"~r

p

Universal Mechanism 9
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(Z)E:;

S #1777 bFRel ©IR, 2 SRR IAE A Valve2. Valve3. Valved. ValveS. Valve6.

Valve7. Valve§.

bFRe2 1] Attach points &y (0.084, 0.05,
TRIEI: -estiff*(x-0.022-0.1)-cdiss *v;
bFRec3 1] Attach points &y (0.138, 0.05,
TRIEI: -estiff*(x-0.022-0.1)-cdiss *v;
bFRc4 [ Attach points &y (0.174, 0.05,
TRIEI: -estiff*(x-0.022-0.1)-cdiss *v;
bFRc5 ] Attach points &y (0.225, 0.05,
TRIEI: -estiff*(x-0.022-0.1)-cdiss *v;
bFRc6 ] Attach points &y (0.262, 0.05,
TRIEI: -estiff*(x-0.022-0.1)-cdiss *v;
bFRc7 ] Attach points &y (0.315, 0.05,
TRIEI: -cstiff*(x-0.019-0.1)-cdiss *v;
bFRc8 ] Attach points &y (0.352, 0.05,
TRIEI: -cstiff*(x-0.022-0.1)-cdiss *v;

Universal Mechanism 9

0.0435) F

0.0435) F

0.0435) F0

0.0435) Al

0.0435) Al

0.0435) Al

0.0435) Al

15

(0.084,

(0.138,

(0.174,

(0.225,

(0.262,

(0.315,

(0.352,

0.072,

0.072,

0.072,

0.072,

0.072,

0.069,

0.072,

0.0435),

0.0435),

0.0435),

0.0435),

0.0435),

0.0435),

0.0435),
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1% Special forces K237 ™ %¢ 1170

sFrel: %4257 Cam, Camshaft N /70K 1 SY4EK, Valvel Ny 2 SH1k.
Attach points: 1 SYARER SR (0.047, 0.0989, 0.0415), 2 SHIARZER:
miAshRE (0.047, 0.081, 0.043).
Cam: %$¥ Setseparately, 7£FI2N (1, 0, 0), Rotation 4 0(° ), st Profile

—repy Sl E R, B FEE SOMERANE QRS B mile a0, R

Unilateral contact N/ IR .

|5] Cam profile - O x
+ +I [ | une VBB 2
N X i Type Smoothing
= Cur...
1 00002  -0.0133  Line Yes
2 -0.0006 0.013%  Cirde Yes
3 -0.0132 00144 Line Ves
4 -0.0163 0.0143 Cubic spline fes
5 -0.0164  0.0107 Cubic spline Yes
=] -0.0147 i] Line ‘fes
7 00002  -0.0138  Cirde Yes
Ok Cancel
MName: |5Frc1 | -+ m
Comments/Text attribute C
Body1: Body2:
|Camshaft j| |'u'al\re 1 j|
Type: | @ Cam ~
Attachment points
EEE Camshaft:
0.047 €/l0.0s89 t]l0.0415 c]
Valve1:
0.047 €/l0.081 t]l0.043 c]
Cam  Piston
Profile
Mormal: ads X ¢ (1,0,0) ot
E "o "o "
Rotation: |0.000000000000 JA|
Profile: |Number of points: 7 ﬂ|

Universal Mechanism 9 16 s FE I S
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Piston: %% Plane 287, & AR RE f RIE 0.25), FREERE 0 O]
18 0.3), MR ¢ (RE 1e7), BHLJE &% d (WME Te4), 1IN (0, 1, 0D
iR 2N Sliding.

Sl 7170 sFrel Bk, K 2 S MEHY Valve2, Valve3. Valved.
Valve5. Valve6. Valve7. ValveS8.

sFre2 MR fABR N (0.0824, 0.0989, 0.0415) A1 (0.0824, 0.0837, 0.043),
Y48 4ME ) Rotation 1H 3 E N-107(° );

sFre3 (&8 S ALFR N (0.137, 0.0989, 0.0415) Al (0.137, 0.0842, 0.043), '
5 AME R Rotation {H1 B N-17(° );

sFred (1382 S ALKR N (0.174, 0.0989, 0.0415) F1 (0.174, 0.084, 0.043), ‘4%
AN Rotation {H 15 & N 85(° ):

sFres5 (R S AKR N (0.225, 0.0989, 0.0415) F1 (0.225, 0.084, 0.043), %
AN Rotation {H 15 & N-90(° );

sFre6 MR AR N (0.263, 0.0989, 0.0415) 1 (0.263, 0.0842, 0.043),
5 AME R Rotation {H B E N 158(° );

sFre7 KR S AR (0.315, 0.0989, 0.0415) F1 (0.315, 0.081, 0.043), 4%
HPIE ¥ Rotation fHIZE N 73(° )s

sFre8 fZE R S AR (0.352, 0.0989, 0.0415) F1 (0.352, 0.084, 0.043), 4%
ANE ) Rotation {5 13 E N 180(° );

Universal Mechanism 9 17 s FE I S
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