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Fig.1 General structure of HMB assembly

process simulation system
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Fig. 2 Modeling hierarchy of hydraulic component
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Fig. 3 Hierarchical tree structure
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Fig. 4 Schematic diagram of node-expanding method
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Fig. 5 Schematic diagram of data structure for

“time-update”

3 BN LR A X &R G

B F LB R, £ MDT ( AutoCAD
Mechanical Desktop) #5 F , LA Visual C++6. 0
% i T H . ] Object ARX /E28 R JF & T K.
TFR T RER B # 05 BR GE. A SCRL— A
TR %07 AL — A 103 LAY AR



% 6 1

TFTE: AEERRER

ARG RAFRELATR 853

P19 A F 2T KoM Q5 40 Fn o = 0F. B o
A T 22 G0 1 24 TG B AR S0 €01 2 ) e L e TS 47 LT
LRI MR TE e 91 3] 2% 2 TE A4 v 1 286 TC 0
RERY, I 7E Fie 48 T B% A28 v 7 22719 s E AT R 0036 T
SRR L B 6 SR i v A R Y A i A
B R R . DL Bl ok F b i Jm — A TR ECAR
B AT B L BIIEL 6 Ca) v & Sk BT 7 2 FE 2R e K
WA, % o0 1 BT A TH N b R H, W) IR AR
P,(300,0,326;0,0,0), H¥rfi % P, (176,226,
3230,0,0). Lh 5 Ry B4R LI 2 1] A% 101 4 3R 17 %€
TC St A ML R0, 75 300 2 P s A, b A B L T R 76
A i kT R T oA (L RE SR 38 5 A, B
fic JF 4 s L BEBR 30 mis . 2E Fd 50T R A AL B R —
RO A B R AT o s EE 2 L O B 52 1) 6 i i 7R
JER.

() ZEELH

(b) Fehi e
B 6 R E & R BOE B3k T AR

Fig. 6 Assembly process simulation of HMB

4 & i

RSO ZRGEAE | BB AR B S o M 25 T7
AT 36 0E T R DL P 150 A A T 4R AR TR 1 40
S A S MR B T AT PR R SR BE S DA e I A
FRENRBL T o PR A Ry mT RE AT A8 1Y 1R] B2
SR S LA K i 3 B8 500 3k B4 i B B
Ak /N BT N B T AT A SORE 5 R F el T R UL 3E
S A B 2238 T IR L A 2 BE G AR AR AT S g0 A
FHERAEE 1 2 50 M. B HE— 2D 05T, gt T 2
FCPFAN PR R o il 28 B8 78 M 0035 35 v T g A AT 4
PEHEAT 25 T IC T 22 05 S8 19 HE 852, % 52 B 1) 2 TG
W EA Oy EEA S E X

2% 3K

[1]2& Al HESERFEREMCEITERE FEFR
[D]. A#.A##E I K¥, 2002

(2] EME. 2 F.95 F EFTHES G NRESE RS
kit [J]. B E AL T, 2003, 17:1492-1495

(3] &8, EF&. 5T, 4. ENHENEL HA
Hah 5 ®[M] b, bR A H A, 2003

4] Ed Fafl,TEA % EREEANTETH
ALt A HEERD]L HEMNE R E AR
%-CIMS, 2002, 8(4):316-319

Research on key technology of

hydraulic manifold block assembly process simulation system

CAO Yu-ning®, ZHANG Hong, TIAN Shu-jun, WANG Yong-an

( Key Laboratory for Precision & Non-traditional Machining Technology of Ministry of Education,

Dalian University of Technology, Dalian 116024, China )

Abstract : In order to check and compare different design results of hydraulic manifold block (HMB),
an HMB assembly process simulation system is designed. In virtual 3D assembly environment, the
parametric modeling method based on the feature element is adopted to describe the entities of the
assembly unit. After the deep research on the assembly path planning algorithm, an optimal heuristic
search algorithm based on A™ is proposed to adapt the feature of HMB. At last, the simulation of
HMB's assembly is realized by using the technology of axis driving under spatial constraint. A
demonstration example is also exhibited for verifying the proposed method and the experimental

results demonstrate the practicability and effectiveness of the system.

Key words: hydraulic manifold block (HMB) ; assembly process; dynamic simulation



