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Airworthiness Certification Technology on Civil Aircraft Fuel
Tank Cover Withstanding the Engine Debris

KONG Ling-yong, LU Jia-nan, WU Zhi-bin
(Shanghai Aircraft Design and Research Institute, Shanghai 201210, China)

ABSTRACT: The work aims to study the performance of civil aircraft fuel tank cover on withstanding the engine debris ac-
cording to the requirement of airworthiness standards CCAR25.963-e-1. The airworthiness certification process of fuel tank
cover withstanding engine debris was developed according to the airworthiness certification requirements. The impact area and
angles of fuel tank cover for airworthiness certification were defined. The finite element model of engine debris was established.
The simulation analysis and laboratory test were carried out to the capability of the fuel tank cover on withstanding engine de-
bris. After analyzed comparatively, the simulation results and test results were approximately consistent and the simulation
analysis could basically predict the test results. The simulation method can be used to design the fuel tank cover withstanding
debris. The airworthiness certification process of fuel tank cover withstanding debris can be referred for similar aircraft airwor-
thiness certification.

KEY WORDS: debris impact; fuel tank cover; engine debris; airworthiness certification

BRI 5 R SIHLR APU il By 85 D RRAREe SHLRIB AL F OB IR DR A1 At R sl
TARRAEEBIA R, (AR RVARR AR RS EGREE sh e 70 2 B M 25k | A

Wi BHI: 2020-07-21; &ITHHE: 2020-07-22

Received: 2020-07-21; Revised: 2020-07-22

fEE® T L4 F (1981—), B, #Mit, I, TXMAFT @A CMEAER, HA+E,

Biography: KONG Ling-yong(1981—), Male, Master, Senior engineer, Research focus: bird strike, debris impact of aircraft structure.



174 -

2020 4 9 H

. DL TEEMR . LB . RERS. i, EWIS
2R 45 TN HAth 22 B A ML B sh s E b, kT
APU, R 3| H & A IR 25 v s A &
ML B L2 e , AR 5 8 T 7= A R AT
SR IETEN, BEAREE T A AR 2 M S BOR T RE 58 4
THBE, CCAR2S5 #ZR X AL T 0645 SR BT B 4%
i, e KRR AR L S R R i E N R,
R RAHLIMAS O 55 8 11 b 200 % JEAIR RE 2 & shWLRE F
i R

CCAR25.963-e-1 #&akZiR, @k CHLmAE O
5 MTRE R AZ IR RE B & ShHLRE B | SR IR i H A
AT RE B R B s DA BT L 4R 3 A O 2k e ak B M B 7
JE o 3 UL X VAR O SR BTN A O E T
— A SRR PSR, B e S 7 LR A I K A A #
MG RS, X R IR | B s
I o A R B o X5 R CHLTRE A i
B MUBCIE ) — A EEARMER, R 75 i Tk

A SO AR 1 55 BUACAR B & Sh LR B 4T T F
9%, 15 IR e A e HoAth mT BE fR 15 R B4 wh s o R A
I8 B TR il RIS . EhE S L A
KM T B 18 S B AN AR & RS RS
T T WA A PR UE L | R R AR R R R R
B WIS TR T R A b 4 B A o A AR 6 6
FEBFgE, $EH T AR 03 SUZ B B R BT A b s
THEA, DA BT N, (LS
A .

1 FHHR

A CCAR25. FAR25. CS25 MAHFERIEH
A BT THESY, RBMFELS RS, AT
25N e b, [T 4A T ImAR D SR bR aE = &k sl
B s B3 A A 1 B S

1.1 CCAR25 &

CCAR25 HBXF 4 1 36 P A% A B & Sh LR F
T BB SR 4 25.963-e-1, #5 M FARH 56 PN 2547 B4
T CTMAR T EE A TR, DA LRI A
RAERFNGRRFLRE", “ff T 456 8050 M & BIAR n fE#
A o 0 DI B T A T35, A48 A A3 T B B 2
W, Hal sz iame A . (KRR & o bLeE A s e mT R
AR R 4T 28 el AR T O AR P L R IR

A AR 1 35 YUK RE R s L A b A
T — AN PR EER RIS 1 35 2 R A L h
HURE R ook 5 75 7 L AR ol 0 37 2 ik B A B AR B O
TRRE & & shALRE B it | R | LRIk | AR
phil R L phal RS L AR I 353 L R S5 A A
FER AL IR PRI A 4, X 25 BAR RS CAHLAY I fii B
UE T AR 4 R A

1.2 FAR25 B

FAR25 X4 F 55 r kg i & sh DL b op s
ESRE CCAR25 HINAS R —BU, HETELIER
WA AC25.963-1, AC20-128A Xf 5k N & HE4T 1 ##
TR A e TR RE B R Sh LR A Y R
T OB TR SIS AT 15BN, MEs:
H R o R E R O B, MRS T IR B & sh AL
15, i 1 iR,

1/3R°DISK

FAN BLADE FRAGMENT
is;%ﬁy;s (see figure 3)
+15° INTERMEDIATE
FRAGMENT
\ (see figure 4)
\ ! SMALL FRAGMENTS
(see paragraph 9 (d))

FRAGMENT SPREAD
ANGLE IS THE ANGLE
MEASURED, FORE AND
AFT, FROM THE CENTER
OF THE PLANE OF ROTATION
INITATING AT THE ENGINEOR
APU SHAFT CENTERLNE

B 1 FAR FHICSTHFRLE B Fr 424 3 R
Debris spreading area stipulated by FAR files

Fig.1

1.3 CS25 &8

CS25-AMC25.963 HRLE T i 7 vhils A9 52 7T
i, i 2 o, R AR . RSF . Bl i
BEAE [AIRTE5 T hAE O 55 AL A A% s . i AS
FVFELETH (running leak ) B3 s ( dripping leak );
B, H 15 min P+ EEAR SR 10 R
/NF15.2 cm,

Fuel tank
\
\ T
90° ot o
\ | 90°% [ B
\ | /
\ ! o
| / iy
| L’
\154 L hse
urbines 159 .

urner

S
!’ A
e

Bl 2 CS ARSCSCHFLE B 42 91
Fig.2 Debris spreading area stipulated by CS files



F178% H£oW

LA FAF: R CHLIAR 1 S DT IR EE A s LI i ol il A0 UEH AR5

© 175 -

1.4 HMEXLLSH

CCAR25. FAR25 F1 CS25 & K X o7 [i4) 45 1) 38 45
XF#E A ol R G 2 B L 1.

#£ 1 CCAR25, FAR25 #1 CS25 &3t btk 4
Tab.l Comparative analysis of CCAR25, FAR25 and CS25
I i Pr— TAEA
i Ak P
UM E T MR, Bl 1SR I0 9 i 2
CCAR25 ik B GG ARRE, X B g mis AR
[l A B RE
St AC25.963-1 1 AC20-128 #LiE T
Rem AL R /AN, JFHILET
FARDS b BT, Wy SO e, i
e R AR AL TR AR
T AMC25.963 FFHLE T e AR RL |
o B RE LA 5 i 3 B Sl £15° f1—15° &
—45°, [FR45 T 45 A% i fb i 4,
CS25 BpfRi RN RS (running leak ) 4F

s (dripping leak ); fLFBIE, A
15 min PBImTT I RE N 2R T A RUBE /)N
F 152 cm”, THREAERAEMH

2 EMfFEERIERE

A 1 S BT RE & A s HLEE F ob i i AT 5 1R
BAE TAE R —IE R R G TR, Wb gh Ji2e %

I ANETS i3 | AN S ¥ s AN L1 B e o [ B
WEEZANLN, KL MAME R, FiE S
T PR T SO 50 T L S AT PN 2 A S O 2%
CCAR25., FAR25, CS25 K&+, WK¥E & shil4s
PR ALIMAS D S5 A F A0 R R
TE YR (R LA 3 ),

1) B e E & shblAs R 1A EAg i, @K
e 10 2 ShAILIEE F i & s MILIG il %) il o7 A0

2) MIHEARAE & A sh L IE H o o7 A5 8 7 <7 e
£15° 52 M) 715 [ %) A AR 78

3) WA AE B A SR Fr 1505 i Y0 B 4 A 4
ESHLEhAE 1 S S5 BORTR G, B R e ) S5
G A3 - Ji o A Bl 90°5

4 ) ARHE K& SHLEE Rl o7 B HE ST iR 150 &
—A45° 5] 715 ] A AR AR AR

5) BHAGRE i & shHILRE F—15° F—45°54 i 715 [l 4
PRAR R 5 ML g A 0 35 A RURR G, w2 I O S5 K
i, DU F 8 o A B S B R B S AR 1 35
B A

6) % CS25-AMC25.963 HE 7 it H ZE R R/l
il 5 W R by i R A A AR A O 35S AT AR AR
FiHE 5

7) EEXEPRFETERI (£15°, —15°F—45°) Kl
A 25T R AR AR BE i 7 ol a0 20 B AR

8 ) AR BT 45 S i iE AL A A PR SR i 56
FEFE, JERE MU UE Y, [R50 vh i 3h 122 My
Tk

S A
| mmE s |

v v
SRR £15° 8 - | R 10 E a5
Wk | R 2 O G PR

i ZH# CS25-AMC25.963 53k i
B +15° S FEA O B —15° & 45° SRR
3%, W fI R 90° HELI%, B A R

T AR Tl 5 11 28 A e

Y
| FRRNHEEZAS |

|

EERr e

'

| R R |

EHATA SR

B3 B R b i A R R AR

Fig.3 Airworthiness certification flow of debris impact
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