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Research on Properties and Joint Fatigue Life of Sleeve Taper-Hi-Bolt

ZHAO Qingyun', SUN Ang’, HUANG Hong', CHENG Sirui', ZHANG Yan’
(1. AVIC Manufacturing Technology Institute, Beijing 100024, China;
2. AVIC Shenyang Aircraft Design Research Insititute, Shenyang 110035, China)

[ABSTRACT] Sleeve taper-hi-bolts’ performance, double lap joints’ static strength and fatigue test were carried out, and
failed joints were analyzed. The results show that sleeve taper-hi-bolts’ tensile, double shear and fatigue performance are
qualified, and tensile fracture surface shows characteristics of dimple. Proportional difference of the pin load distributions
for clearance fit is 41% for composite laminates with aluminum plates, while 34.7% for 1.0% interference joints. For
composite laminates with titanium plates, proportional difference of the pin load distributions for clearance fit is 43.3%,
while 37.7% for 1.0% interference joints. The fatigue life of interference fit composite laminates with aluminum plates is 1.7
times that of clearance fit, while 3.4 times for composite laminates with titanium plates. The main crack of interference fit
joints originates from the angle of the hole, and that of clearance fit joints originates from the hole wall. Fracture analysis
shows that 7050 exhibits mixed-rupture characteristics of quasi-cleavage and dimples, while TA15 exhibits quasi-cleavage
characteristics with equiaxed dimple and river pattern.

Keywords: Sleeve; Composites; Bolt connection; Failure analysis; Interference fit; Pin load distribution; Fatigue life; Fracture
DOI: 10.16080/j.issn1671-833x.2023.16.104

RHLPERERY SR iR BORILHA S A s PERRE AR BORGE, AR RS R 1]  A 214 3 BA R ,  R AR R 3
P, G5B ARE B B A D Z N R O BRSNS A . HATI A ] A 1 RSOk R
A A | AR 3 A DA, (B AR R M il T8 MU He (R BI85 ) 0 2 B R LAR e Y 28 3%

104 Wi hEEAR - 20234E 5566 % 55 1610]



PN
RESEARCH Hltﬂtex

FA A L T HAE 1275 30, MUOE 3% BoA %4 ]
T HRED LB R S R T R, B
TARPRHINER & 4 A MR AEH , JUHOR TR SR 1
W FEZERADUIEH: . 53— 5, HUNE He S HARAE
ST BPORAE LS il L, DUBCFL IS L T 25 AN i 2k
P, FESN AR IR, FL32 R B Rz 3 B v e 45 44 1) 57
FABO A BT BFSEERI, LSS S A 70%
VAE B0 57 AR IR T2 453007, 50%~90% 1 AL
FHIRT R B SLAR S7 IR . S B ORI & &S5 HT b
BHE RHLASHE rh 9 0T HE AN W, e 42esieR (46
A I e A (] AL BOR S 1 T PRI, 7R 5
RETESS I AL 2 A T o A AL 2, X S RAL R A7
AR AR B R AR

TR REIR RS T i S A R A A
Bk, SO et WL A R T 2Tk 2
— WL R A S LIRS PO ESR R BE & R
P, Q- SR R BUR A 1 TP I B . kT
WAL A 5y R A P RZ A2 2L
AR ST FEAR, AT FE PR L A0 R A R T
PR ffX —ld, [FEAMT 20 #4280 ARAIT & T iRk
FER R EE, 0T RS BT T R4 JF
FERHLEARE TR FRE A —T0" DORENX 3
RSO ET PR ET S5 RE AT 2 K TR T
WEFE AR A i TR PR SR LA 2 s T 2R
7%, TRE—EVEXMERL M . PN e 2 v B AR A T fie phe H
RUAFAE I S B AR H 2 4 o i B 3 T Sk 2 450
JEEFIIE 55 7t fER A5 () L, JHC 5 Ay el — ATt e A e
W A BEAF HE O AT B, 5 AL PR T3 T R
GBI AT EARET A L, AT SEvE s e . SN
A ST IR AR AT EL, AT BRI HEIE AL, 20 TR R T2
B P T RE ELRTA SRR 2R A D) B B T
RS v Ay 2 i B AR BE FATE A e 2
WA, HEAT B [ (PR RE RN Sk 08 55 7 i B R 3800#r, LA
W RR T A AT S R R AR B A

1 WERAE
1.1 #RRFAx

WAL 1 7S, PYHERTES S B A Fh A T2 s A A
W EPAZAEF A, Horp SRR AR A Ti-6A1-4V £k
B4 A HERE R SRORShAE A TR AETE ; T Bkl
S 1Cr18Ni9Ti ANEEIN, N BEH A HE L, SMEE R L RE . T
SLHETE @ SR AR RN B I HE O 20, E RSB G, 5L
PUE%e . OB VAT S5 SR SO FH R | SRS 2
h 1.5 P HEIE I EAR SR T IR T AR LR 2 S TN
KR XIANGRE IR Z

[ 7= CCF300/QY9511 il 3= e} il itk )22 e A, oK FH H
ST T 265, 20 [45/-45/0/90/0/45/0/-45/45/0/
—45/90/—45/45/90/—45/90/0/45/0],, 3L 40 )2, % JZ b 14
30/50/20, k5 BAZERE (0.125 £ 0.010 ) mm, REEF AL
JEEE 5 mm = 5% 6 (H 5 MR FIEIERE ) .

T R ORURE #2548, FLI R (e/D) il i BE
(W2D) ¥4 1.925, 5 id 6 4~ N4k 5 m Bg gk 4
AR AR — A A R R A JR Y U B )3k
I RS 2 Fs

B4 ] 2 rp O R AR A BT LB A R AR 1)
ARl SR E A g ] I EGE 2 1 mm/min,
MR AREAE I ORI AT 75 24T 3 YR I A, X AR
A RRE PEEA T, (A U N St (4 N AR e 25 (I 25 /N T
5%, N3 2 BT REIR AT 30% e digk. il fe
SRS SRR 0 AR 28 A RIS S KA , A AR 4 e
S AR T EIIEIEL 500 DL SRR S

i) N 280 551 AE MTS 810 S 9FREGHL AT,
FIURAEE, N T R=0.1 J% f=5 Hzo, A 41 LIER
et

/

»

1 HERESHERE
Fig.1 Sleeve taper-hi-bolt
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Fig.8 Detection results of sleeve taper-hi-bolt resistance tensile and
double shear strength
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specimen with interference fit jointing

20234E 5566 5 1610] - RLAERIER AR 109



,—‘i. N »
EI:%%I RESEARCH

(c) WK (d) PEKX

B 18 TAI5 $kA & EIBEEL & #E KR SRRV BT O30
Fig.18 Micro-fracture surface morphology of TA15 titanium alloy
specimen with clearance fit
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Fig.19 Micro-fracture surface morphology of TA15 titanium alloy
specimen with interference fit
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