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Object-oriented Dynamical Simulation on Crank
and Connection Mechanism of Engine

DU Aimin, LIANG Kun
(College of Automotive Studies, Tongji University, Shanghai 201804,
China)

Abstract: A combined physical model of the engine operation
process and dynamics of the crank and connection mechanism
was presented based on an object-oriented and multi-domain
simulation platform SimulationX. Thus, how to truly simulate
the 1-D firing model and 3-D dynamics analysis of the engine
was achieved. The dynamical results of the crank and
connection mechanism of a practical engine were obtained via
multi-body system simulation. The parameters of interaction
forces after the simulation provide the boundary conditions for
the future analysis on thermodynamics and kinetics of the
engine. Meanwhile, the whole simulation process offers one of

the evidence for the virtual design of the engine.

Key words: object-oriented; crank and connection mechanism;

operation process; multi-body dynamics; simulation

e BhHLE—Fh T BT A5 LA 8Oy 2 A

Weks HIH . 2009 - 03 - 18

(I Bh IR 75 & shAL TSGR, ¥ 2 8000 HE
SIRBHBE A BRE  25 Bl BT A 1 1 A 2 Ty Okt
Ay LB S A K 2% b AT 1 B ) A 55 A2
L.

Wil 25 2 ShAILEE A A PR 2 i R0 DG HE O FL )
AWt G X REIHLB A TR T 21
TSR R BIHLA AW FTHLAG B2 52 e & ShdL 3h
JIVE TR A5 55 A BT 5 R A e T
VR I 7 10 7 B et 235 4 LA A 1 SR
FLRE R 7, 08U & BB A I TAE N iR 3)
BT A R 11 1% B A2 Ak (1 45 35K 26 43 A7 43 TR . ]
i s % SIHURE BABE T A% 0 N 28 2 — Bt 0 240 #r
] PN 7E 3 7 T (A B 9 45 0 F E 48 F AR T3 R U
TRZEH 5 R AR5 E bR -0 e w58 JF & K
SF-AH EL IR AFAE— E 221

H AT RE005 H 23 L2 R H EDE AL 05 B AR Y F
D5 EIE S SR 7 kA Wb - — 2 fil Py e Pl i
B, sk i MATLAB/Simulink #E474) i 2 4t )
BRI Ty 1 5 B IR R G4 T W AR B T
TAHEF AR T RRMTE20 0 T KRR 2 R G0k L
DA R AR R MERY s A L T R — 40
(1) AL AR 5 {7 B 1) LA 350 A A 78 28 b A A
R A AVL Tycon #E47 & shHLEC WL 19 05 FL 40
b AR T PR A JF R 2 Bl BT R B
AR R T Ik

I — [P R i A% 2 — S R — P e — 11
A BT LS B 2 AU R G
B HE 2 U ) PR 2R 4 i 5 0 B U 5 ) N B
B 1 B i 5 Modelica 1yt BL. A 3¢ W FH 3 T
Modelica 2 % B} il & 48 L @B A 2V &
SimulationX, # 37 & S T A R 1) — e R, [a] i
FEF = 4B UG g iAW FF- LA 25 384 1
CAD #5714, 2 J54E SimulationX “F- & b g7 fi Al % 4T

PEE RIS AZR A7) B BIEER . T2 L RS T5 1 R E AR IR S 4. E-mail: duaimin1971@yahoo. com. cn



%5

MU ) 2880 ) 2448 4 By SimulationX [ 459 —
U R R A5 15 BB S & ShAIL I — 4R R be i
RURI Z AR 3l ) 2 BRI 5475 38, O S 2 1 R Bl
RIS KB I 2 A B R T 12

1 ZFBUTERRERGTE

RGN TAF o #— R 2 (3 72 4R
Joe ik i AR AE — A Bl S (8] S W7 728 Ak 1) i 3 3 s R
BHZ B LA A A P A PR A i BA 5823 o] J LA
TEARA W AR 4. I H R T 5250 45 14 A A E AR iy B
] o A8 A S 6 AR X P A o AR AR — AR A 1
k. SimulationX 3 Jj 1% g so 4 R4 T —Fh AL T
Vibe BREERLHI K GET R BETTIE: B “Vibe Combustion
Function”, ] PLAPRIFSA AR ) LR 44 SCHAE
PR R R TN A S B R A AL
TS5 R FGRTAR S JEAT LE AT IR 40 L5 L BR e K
i OSBRI RN S G W 0 45D A 27 Bl (BE
T Ik 2 FH 2 TR B

Vibe S/ FEEE T 2258
eI HEAIT 2 0 BN

TG

— . WRAE

FE R 45 T 160 X 40 4 B LI A KT BL 3 00 2 ) 21 731
dUC¢) _dQeeci(P) _ dQw(e) _
de dg de
AV (@)
()« —== (1
ple a0

v o Ayl 1 UCe) UL B LB A A2 A s
Qe.cn (PO AMEASRBHRBE AL Hh 1 s Qw (@) Dy B
PRI s p (@) R L ST 3 Ve (9 TR

tQMm%%maz‘*m#LTmﬂmmw

beid #e , BAREZOu Eljfr%ﬁ%jﬁ

dQ(,(SD) — QC.,cyla(V + 1)(@)
de @1 P

900 V+1
[—d%) J 2)
Ko ATERBREER Vibe S50, BN 6.908;
V RFAVER BB o WIRBERES M 00 MIREETT
TR B %) p e £
M A SimulationX {55 ALK E . 311 77 g HL 1)
FHIETOME ST T & Bl — 4k T AR i R i 1) LAY,
PAFEDUGEL I R ), — 2 TAEBS R an ] 1 Fs . 4%
B R 1 -3 -4-2.

14

ﬁﬁﬁ%l

&

mw%}’ﬂ_ﬁéﬁ% g E! - E!:LJ

KREED
1 “<He

——

s

o T

L2
<

L

HiH:j 2fiL
“Ur

E1 FEWEFIRimil—

R B L

HTETREETEE

Fig.1 1D model of operation process for a 4-cylinders gasoline engine
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Fig.2 3D model of crank and connection mechanism
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Fig.3 Multi-body system dynamics model of crank and connection mechanism
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Fig.4 Combined simulation model for overall engine operation
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Fig.5 Fuel combustion pressure of 4 cylinders
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Fig.6 Kinematics results of cylinder 1 piston
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