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Fig.1 Typical module of assembly pulsation production line of LEAP engine

RRERE
R I e e T2

R B S5 R Bas T
RN 15 S PR 150 45 58 0 I 5 B
PRJZ AR PR PLC £ 25 5%
AR AL TS AR, I B
fE W B F 2 B, 2T R
T3 A B LR Bk o 2R s He
B AT A A AR L) B e T
ATESHT, R mE 3 fis
1 BERNDLBERTEZEE

R 55 s 246 ok 2l £ F 4 T %8
T L LA PR WA Rk
W BB A% T e i AT RS B
BURMEATAR SRR , A e S F X
AT AW TR TR
il B T AR B s ik
TR R
2 BB BEPIEEEE

XoF S fik 2 4R BRLASEH rp il T Y
WA AT 2R A T AR S Pkt
A i B AR T =, 43 i A N A
Yol 212 sh LK . PLC 8 il 32 45 L)
Je A8 H AR5 BB ST K
SERT A A 12 1, et A2 42 1Hi
X B A s A Tl R T B
3 BREIZHESH

B B Tk Sh £ T 2B R ik &
BEAUAE B 58— 1 0 LR v, X o
R A5 A0 M T 2 i TR R R
BT AZ Shis il e 705 B RS
T [ 1% 9 58 T 205 EARRAE 6 T4 1)

(a) KABIEXHE-

B2 REBEMZEFESERKRETE

(b) BEER VB

Fig.2 Main unit assembly center and final assembly rolling center
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Fig.3 Roadmap of typical module integrated simulation in assembly pulsation production line
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Fig.4 2D network diagram of assembly
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Fig.5 Diagram of equipment kinematic-pair
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Table 1 Equipment kinematic-pair modeling list
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Fig.7 Diagram of data communication
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Fig.8 Interface of simulate operation
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Fig.12 Process simulation with man-in-loop

of typical assembly module
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Typical Module Integrated Simulation for Aero-Engine Pulse Final Assembly Line

XU Yao', LIAN Yuchen', CHENG Huanchong’, WU Dianliang™’, ZHOU Shuo'
(1. AECC Shanghai Commercial Aircraft Engine Manufacturing Co., Ltd., Shanghai 201306, China;
2. Shanghai JH Simulation System Co., Ltd., Shanghai 201210, China;

3. School of Mechanical Engineering, Shanghai Jiao Tong University , Shanghai 200240, China)

[ABSTRACT]

The aero-engine pulse final assembly line (PFAL) has the characteristics of complex main equipment,

high construction and operation cost. The single station module is the basic unit of PFAL, which undertakes the tasks of
pulsating transportation, clamping and fixing, large parts docking and parts installation, therefore, it is difficult to plan the
process flow and design the equipment motion program. The integrated simulation of PFAL can verify the structure and
mechanism design, workflow design and motion control design of single-module, which is of great significance for typical
module development. In this paper, a typical module integrated simulation with man-in-loop scheme based on digital
twin model and actual control signal is proposed. Based on this scheme, the domestic simulation software and integrated
simulation platform with complete intellectual property rights are developed, and the evaluation of a certain type of aircraft
generator pulse assembly process is completed. The results show that the developed platform can be used to evaluate the
new pulsation assembly process of aero-engine, and can support the scheme validation and operation training of man-in-the
loop.

Keywords: Aero-engine; Final assembly; Pulsating production line; Single-module; Simulation.
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