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Failure Analysis on Assembly Area Crack of Titanium Alloy Ventral
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[ABSTRACT] After more than 700 hours of opera-
tion, longitudinal and transverse cracks are found on as-
sembly area of the aircraft titanium alloy ventral. In order
to find out the failure mode and case, crack and fracture
surface observation and energy spectrum analysis are car-
ried out. The results show that the titanium alloy ventral
longitudinal and transverse cracks are fatigue crack, the
partial differential surface integrity is the key reason of
transverse cracks, which is originated in the scratch posi-
tion of skin surface or the rough wall of rivet hole. The
fatigue cracks can be effectively reduced by increasing the
surface integrity of titanium alloy parts.

Keywords: Titanium alloy Fatigue crack Sur-

face integrity

HAEA(Ti-6A1-4V ) ZHAIY o+ B BG4, T
HHC /N R T R ) N T A K sl
FEASAL e WL R SR S5 R . RBLTE I AT
b R R TR A7 0 B AT R R 4R 22 R ) S B B 5 AR 2 A
R AT, U KA RN B S Y5 2R 2 i oy
AR AT, HLE ALIE AT R P AR S R s i — Lkl
172 38 5 7 T3, 95 57 Wi 40 F2 R A A 28 A8 Bng (] )
BN AR ) AR A ) BRI, 24 E AR
PR i B R FEXE & s LS AL
R REAMNRE B 9 57 VE R R RS A/ NREU R
WYRAT R R A R 5, A kR R AL
A EMREERNZ— P,

HRVEK A S HEEEN T CHUSHLE , FEEH R

150 BizEhEEA - 2013 4658 16 19]

ARk B
FRABR
= R

WAL CATRRE M. 2 AR R Sh AR ), S BE AR AN
5 FH 681 ZRYK 1769 /NI 47 43 ) , BIL G 2F ok 30 A I i
BETC DX AN B 1) BB i 248, AR ST R A
BN} N B S 0BT 1 A T 2 SO, IR FH RE TG S0 A
SRR, 38 3 2R AT, DA U it R R AR
NG R A B AR LA 4 O R i A A T
Hittefts%

1 HEdREHBER
1.1 HPNER

REENEMEN T HUSHLE, WG S REZ 02
4, R FHN 1] 7 5 s, BEJEE 2R 1.2~1.6mm, &L X R
A SR T 22 i 668 NS L X 17 557 7
P b R S E 2 R, izAR N e AT R i i E
5 AR A IR K E

i B 5 11 552 e 0 RS0 Ty [m) AT 43 SR 4 P b
B

(1) 3 BT 1) 0 32 181 52 52 24 a0 (DL R 1) 34
Z0) s

SRR IN =i U

Fig.1 Profile of titanium alloy ventral
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Fig.2 Crack of titanium alloy ventral
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Fig.3 Fracture of longitudinal crack
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Fig.4 Typical morphology of longitudinal crack
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Fig.5 Microstructure of longitudinal fatigue crack
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Fig.6 Longitudinal crack originated in the surface

MESACIRFi Ry P2

A WU i) SR DRI 11, HC 500 R AROUL T 11 35 73]
K7 K 8 FroRe W BT AT AL, B30, R WL BB 1
AT X, T FL R AR AR K, R o3 W 1 IX A AR
@, REGH G SRR 5 KR, R80T 101 _E ] DL 57 2k
JA T EVETFL AU B 2 55 ML R PR 982 55 SREURFAE ,
] 0 57 BELC R F B SESFEE o IR R Z A 57 5
ZRm 7 1) n] LUFISE , 0 97 B0 IR T AT FLEE, Ui 9
JIs , BVETFLBESR N TORDRE , SRR Il 1 /il , 1 57 2
SUESEE R TfLEERLBEAL , JF e T 3h S8 A T
BIVETFL PN B i ) A 1 52 B S USRI S5 0

ZEMIER 1) 25 T URIET 10 s, Wi B 2257 3 58 B
JEEE o 57 X HOUE AR AN IA] 11 vz, T WL 9% 55 5%

R 0, e
P

i

F‘«.‘ . ,«‘m—.- - %
m

E7 A SR O

Fig.7 Fracture of right transverse crack
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Fig.10 Fracture of left transverse crack
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Fig.11 Microstructure of left transverse fatigue crack
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Fig.12 Scratch position of skin surface
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Fig.13 Structure of titanium alloy ventral
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Fig.14 Overlap of rivet hole
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