33 5 Vol .33 No.5
2016 10 Journal of East China Jiaotong University Oct. , 2016
:1005-0523(2016)05-0093-06
1 1 1 2 3
b 9 b b
(1. , 2012015 2. s 200093
3. , 330013)
(DFMEA) o DFMEA
) ° , DFMEA
:U463.55 :A
DOI:10.16749/j.cnki.jecjtu.2016.05.015
(design failure mode and effect analysis, DFMEA )
, - DFMEA , m 20
60—70 , N , o
, “ 7, DFMEA
, 2008 4 B
,DFMEA , DFMEA
Bl 2012 GB/T 7826—2012, (FEMA) “,
DFMEAH, , DFMEA , DFMEA; ,
DFMEA o
o , DFMEA
, , ,  DFMEA
:2016-04-12
: (20151BAB216017,20161BAB206151)
(1979—), , , o
(1989—), , , o

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



94 2016

1 DFMEA
1.1 DFMEA
DFMEA |:|
DFVEA —
|

DFMEA , 1. |
DFMEA DFMEA

, , | ¢ | ¢ | l
: | | |
DFMEA , T
, s RPN
’ o 1 DFMEA
’ Fig.1 DFMEA process
1.2 DFMEA
DFMEA , (risk priority number, RPN)
RPN=Sx0xD
:S(Severity ) ; O(Occurrence) ;D (Detection ) o
S )
, 1~10 R 0
’ 9’ 1 ~ 10 ’ o
o ,RPN 1~1 000 o ,RPN ,
o RPN ,
, RPN S : RPN S ,
2 DFMEA
, DFMEA , , o
2.1
DFMEA , , 2
H @ o ’
’ N o @ o 9’ o @ NVH
b ’ / ’
o 1 o Y(Yes) ,N(No)

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



Fig.2 Block of brake vacuum pipe

1
Tab.l Brake vacuum pipe function—item matrix

(A=C) (A-H) (A-C) (A-E) (A-F)
N Y Y Y N
Y N Y Y Y
NVH Y N Y N N
2.2
, , RPN
S o ) )
o ) ) o 2
DFMEA o
221
1 ) ] ’ ’
CAE , ,
2) o / ’ ’
° ; , CAE
; o (
65 MPa) , CAE , 3 o
, CAE , , RPN |
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2
Tab.2 DFMEA of brake vacuum pipe

RPN RPN

A-H/
8 4 ’ 6 192 CAE 8 4 2 64

A-G/
8 3 ; 6 144 CAE 8 3 3 M

A-C/
. 4 5 ’ 6 120 4 4 4 64

A-C/
NVH 4 5 6 120 4 3 6 72

NVH

(-

(¢) 2.49 MPa (d) 2.75 MPa

3
Fig.3 Stress of brake vacuum pipe in different vacuum pipe working conditions
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Tab.3 Testing data of clip N
N
1 2 3 4 5 b
<45 35 35 35 40 375
4
=200 215 221 213 . Fig.4 Clip dimension view
2.2.3 NVH
o NVH , o
, GMUTS 6 7,
° s NVH

Fig.5 Clip change view
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Application Research of DFMEA in Brake Vacuum Pipe Design

Gu Tingting', Xu Liang', Xie Minsong',Zhang Dongdong”, Tu Wenbing’

(1. Pan—Asia Technical Automotive Center Co., Ltd., Shanghai 201201,China; 2. Mechanical Engineering
College of Shanghai Science and Technology University, Shanghai 200093,China; 3. School of
Mechatronics and Vehicle Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract : Design failure mode and effects analysis (DFMEA) is an effective tool for improving the product quali-
ty in the process of design and development. By employing the DFMEA in the design and development of brake
vacuum pipe, this study establishes the brake vacuum pipe block diagram and obtains item—function matrix.
Failure mode analysis is carried out on items which have influence on functions and design prevention actions
are proposed according to the evaluation on risk priority number (RPN). Several successful cases are analyzed,
and the results show that products deign quality can be improved effectively and failure risk can be reduced by
applying DFMEA.

Key words: DFMEA ;brake vacuum pipe;risk priority number
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