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The causal analysis and preventive measures for the fuel-oil

accessories rear cover in the aero-engine

XU Xiaojun' ,LUO Cheng '*, FENG Yifei'
(1. College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha 410073 , China;
2. Unit 96623, Shangrao 334100, China)

Abstract: For the problem of the cracks which appear in batches in the fuel-oil accessories rear cover, a new evadable measure for the crack

guide and devolvement is put forward, by researching the main cause of the cracks and analyzing the extent of the damage caused by the cracks in

different positions in the fuel-oil accessories rear cover for the aero-engine, The method changed the pristine support construction, so the new stress

concentration point was formed and the stress amplitude in the key part of the stress concentration area was reduced, which transferred the crack

faults from the unrepaired key part to the repairable non-critical part. Through computer simulation, the optimal parameters for the crack guided gap

were determined, and the simulation result showed that the evadable measure for crack guide and devolvement is reasonable and practicable.
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Fig. 1 The shape and crack position of the fuel-oil

accessories rear cover
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Fig.2 The installation and static force diagram of

the fuel-oil accessories
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(a) The overall stress distribution nephogram of

the fuel-oil accessories rear cover

(b) J& i KRR ) 7341 2 B R ROk
(b) Magnification of the stress distribution
nephogram for the rear cover’s bases
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Fig.3 The stress distribution nephogram of

the stand of the fuel-oil accessories rear cover
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Fig.4 The fracture surface (10 times ) of the

rear cover’ s stand
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Fig.5 Modified sketch map of the stand and crack growth

direction for the stand’ s before and after the improvement
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Tab.1 20 groups of opening parameters in

the rear cover’s stand

L/mm 2 3

6/(°) 15 30 45 60 75 15 30 45 60 75

L/mm 4 5

0/(°) 15 30 45 60 75 15 30 45 60 75

1) 75 SCHE W Mg AR b ke 11 fs, 0 g 4 v
DX RN A B R /N B HL i A A7 B 2 R A oA
e KN a5 T IR R A AL 5

2) LAEANAE 0 {8 B /NS KA F epy, ik 11 3
IR X e R N ) R 5T 78 I S S BRAR R, B
— 7 A BE J S ) S AR AR AR RE T 5 1T e K )
BN SEZ WT8)N , BI)— 7 AR EE T SO T R

3)0EAE, L AHTE <S5Smm 5 Bl N f /N sk
Pt AR, R 1R A rh XY B KN ) (B A
ERNOF RN

SRR, A PR oo J 45 AR T RTIA )
G0 o JawE SCHRBGHRT, BT A I U S A )
TIBE RN, A, B W RS2 BRI I/, 24
U9 57 8B, o ey m L S (a) FiR 5 el
Ja, BT SCER AL B PR AR b B OB AEAE N
b AN D 5 RS, AL B RS 7KK
TRIEW/ N T SCER A, B W AN ) 4 o7 B 1Y)
L A R B LA W S A E By Y1) T WEAN
AL R JEINIE S (b) in . MM REE
J B —E LT, AT e 2 ISR, R S 48
WrEd, 5 s g i A8 S e R e s B . T3
IR AR08 ) R T H SRS oS
(1) i o 1 ELAS A (R % 55 i, L I i 55 A AU
ARV, o el B e

HRAE bR 5B 45 2 iy ik 1 S8R ) 4R ek
DLARACZ R R , 45 6 AN [R) 2 5000 5 19 1V 7 2%
ez B CanpE s iR ) A SCiffi o 1 — 2H e I iy ke
HZE0E, L =5mm 9 =45°, i, W f1 8 XY
e KV T R TR AR BRI A AL R RS S SR AR
BT, [F) B Fe I, 7 R R I AR )N e —
B AR T % (BARRL 1 434 = LA 1] 6 Jir
) o

K6 L=5mm. 0 =45 STHMIRRL ) 534 2 ]
Fig. 6 Stress nephograms of the stand’ s root when

L =5mm 0 =45°

4 #ig

1) X8 — W R st AT 45 2 ) B 2R
SR 3T SRR L, B T B AR EUR AL
E RN S 5 R IR ST R ;

2) 4R TR SR L AR TR T R
{6, PLSC B S0 a5 | - 7% 114 bk B SR, Ik A 7
T BT

3) ZA FROCHTEL, Bk 1 il B SR s 19 45 A
ST BE T — AR RAG ] R E D28,
TR TR

4) Ja s SCAREE BT AT AR BB , T AT 3
SRR AR I P LA BT, 5 DU 2R S X LA
A og 4t

22 3Lk ( References)

(L] RRsi. mARBEARZELO M T]. SRAar 45 B, 2012,7
(2):38 -41.

ZHEN Qiang. Cracks analysis on wainscot of gasoline tank[J].
Analysis and Prevention for The Invalidation, 2012,7(2) .38
—41. (in Chinese)

(2] EFR, )73, R, % SERRLE R AL 4 2

FWEF SR ALI]. WHLRTE, 2005(1) 21 -27.
WANG Keran, YANG Guangshuang, LI Shubai, et al. An
applied study of repairing an accumulator fuel tank for
prolonged service life[ J]. Plane Design, 2005 (1) :21 - 27.
(in Chinese)

[3] Stevenson M E, Barkey M E, Bradt R C. Fatigue failures of
austenitic stainless steel orthopedic fixation devices[ J]. ASM
International ,PFANF8,2002,(3) :57 —64.

(4] FEIBE, EARE, SR R = AR ) T
R SHLT]. fizs LR BERE, 2011.5(2) ;205 -209.
YAN Xiaozhong , WANG Shengnan , SU Yi. Research and

analysis on methods of three-dimensional crack stress intensity



.64 -

e PN

5535 &

factor for integral panel[ J]. Advances in Aeronautical Science
and Engineering,2011,5(2) :205 —209. (in Chinese)
FAA, SKYEIE, ZOIP. BRI A Y RE T S
IRZRFFEA AT T]. PEAE Tk Rz 2= 4, 2007,25 (4) 472
—477. (in Chinese)

WANG Shengnan, ZHANG Nina, QIN Jianbo.

engineering significance of turning of longitudinal crack in

Exploring
integral airframe structure [ J ]. Journal of Northwestern
Polytechnical University, 2007, 25 (4 ). 472 - 477. (in
Chinese)

B, WAz, B, FER A KSR - s i
A SR AR R AT AR [T ] AU SR,
2011,30(7) ;1041 —1046.

LUO Cheng, PAN Cunyun, YANG Kunyu. Optimal sensor
placement for the modal tests of an aero-engine’ s heat
exchanger [ J ]. Mechanical Science and Technology for
Aerospace Engineering,2012,7(2) ;38 —41. (in Chinese)
AR, FRRTE, S0, A a0 KU I Sk AR
R[] 000 #r 5 gy, 2012,7(2): 114 - 117

(8]

[9]

(136).

GAO Zhikun, HAN Zhenyu, TONG Wenwei, et al. Analysis
on tenon cracks of hollow fan blades [ J]. Analysis and
Prevention for The Invalidation, 2012,7(2) :114 —=117(136).
(in Chinese)

T, VR, TORER. M BE AR ST R L A
Rl o [J]. AT 224, 2009,30(3) ,251 - 258.
(in Chinese)

MA Ye,XU Xiwu, NING Jinjian. An analysis of crack growth
simulation and crack arrest in integrally stiffened panel [ J].
Chinese Journal Of Solid Mechanics, 2009,30(3).251 —258.
(in Chinese)

BIE, RNE, WD, 5 s REUR - aliach
ARSE RS AT ()], KRBT S BB, 2011,6(4)
242 -248.

YANG Kunyu, XU Xiaojun, PAN Cunyun, et al. Analysis on
welding cracks in fuel- lubricating oil heat exchanger of aero-
engine [ J ]. Analysis and Prevention for the Invalidation,

2007,25(4) , 242 -248. (in Chinese)

W EEXFERARFAOSHERTHHERAZR

(a) L=3mm,0 =45° K] ZHARTF N 1 =
(a) The stress nephograms of the stand’ s root when

L =3mm,H =45°

(b) L=4mm,6=45°Wf ZHUREN S = E

(b) The stress nephograms of the stand’ s root when

L =4mm, 0 =45°

(¢) L=5mm,0 =30°m 3z BRI ) = &
(¢) The stress nephograms of the stand’ s root when

L =5mm,0 =30°

(d) L=5mm,6=60°H ZALARERN ) 2 4]
(d) The stress nephograms of the stand’ s root when

L =5mm,H =60°



