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Research on Application of PFMEA Technology in Assembly Process of Turbofan Engine Rotor System
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(1. Beijing Power Machinery Research Institute, Beijing 100074, China;
2. Beijing Institute of Technology, Beijing 100076, China)

[ABSTRACT] In order to further improve the reliability of the turbofan engine rotor system assembly, this paper
proposes a process failure mode influence analysis method for the rotor system assembly based on the assembly process
characteristics of the turbofan engine rotor system. The PFMEA analysis process and PEMEA analysis objects of the rotor
system assembly are given, and the PFMEA analysis is carried out with the nut assembly process and the rotor dynamic
balance process as examples. The typical process failure modes are given, and the corresponding failure prevention
measures are put forward to achieve the purpose of improving the process reliability of the rotor system. In order to
improve the efficiency of PFMEA analysis and realize the effective management of the failure mode of the rotor system
assembly process, the PFMEA analysis system is proposed, and the functional modules and implementation methods of the
system are given.
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Fig. 1 High-pressure turbine rotor assembly process flow chart
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Table 1 Typical process failure mode of rotor system
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Table 2 Scoring criteria for severity level

W R 2 i ™ B A A
NRBET-EZ NG, 72 iR,
R PRI, 45125 100 HITLL | R 9~10

PR 1TAALE
NG ESZ AR Nt 7= i kA
i TIRETELL 155 10~100 JTT, HER 7~8
HEE 1 ~1 A
NG, 7= Sz AR A, T

RMASEL, J U

Uz FARTBE K 1~10 J7IC, HER 5~6
3K ~1J4
15 ARAE A , 7= S AR T BE R e 4%
% TAZ AN TIRE, B8 1 T 3~4

VIR R 3 R
NGB FE AN IR T AR,
FAAR T AERCRAB AN M 10 35 1 A, 1~2
LB AT 2 A



‘_‘i‘ » »
RESEARCH E;I:%rex

Semfiz b, WSS T 13 J1 PEMEA Je i e, WA 1
¥ 7RG PEMEA MM X R, LU 1 R SR BRI T
FVHe ¥ S5 TR A 47 T PEMEA 3805 125, i E
TR SRRAR  | HE EERRAE  R X R A
ST e RS T A A R . IRt Ok T
PFMEA 734t 248, I T46 5 7 RS K PEMEA 734,
BT ARG T St B A P A R B AR
FERT VN i 8 T ST A A R i Ry s e T2l A o
B A SR A R R S A
K3 KEEERHITSEN

Table 3 Scoring criteria for occurrence level
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Table 4 Scoring criteria for detection level
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Table S Critical, important and ultra-risk failure modes of rotor system
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