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[ABSTRACT]

composite/titanium alloy bondline internal quality and bonding strength under different factors were studied from the

Based on the traditional laminated structure composite materials and titanium alloy bonding, the

aspects of titanium alloy surface treatment methods, adhesive layer thickness and other aspects. The results show that: the
bondline internal quality of composite/titanium alloy adhesive test pieces are all intact while the bonding strength between
the laminated structure composite and the titanium alloy is higher than that of the woven structure composite under different
processes; the pickling and grit blasting on the surface of the titanium alloy is more conducive to the composite structure/
titanium alloy than the polishing treatment, and the bonding strength can be significantly improved by using surface
pretreatment agent to treat the bonding surface of titanium alloy; the thickness of the adhesive layer has a great influence on
the bonding strength of the composite structure/titanium alloy.
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Fig.1 Part structure diagram
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Fig.2 Schematic diagram of failure mode of composite structure

and metal bonding interface

3 25D MAHME S
Fig.3 2.5D braided structural composites



PN
RESEARCH Hltﬂtex

SR 2 (B AP AE—E 2257 o

PRE e Rk Fo e B e E 2. [ AT,
TG IR AL BEAY 7 1 2 2404 . WERD Il R
YRR  FHAR AL AR PR 25 5 - PR ] A Joe (9] b 2
et B T Ay A L EOF R IETAR 2, K
PRTT o A AUOT Ab BEAN AL~ 7 A BRI

BRI 22 b 00 T2 PR 8 10 2 2 W 58 42 56 JE 114 T 2
Ro Y2 EEAR/NSGEIT T 0 HAL 7 A=W R
G, B I = AR A 2R I 7 HE 5 e A o ) B
G TR B, AR B2 S S SR , RN A
R AR BE ) 20 I, 2 S BUBR B N, o X
LA , SR ASTE R IS 3 FAIR , 7R ERRE T AR 1

P, A SCHEE T — P A2 S ORH PRI, S22 T A
[RIZEF A RA A S B s PRI e , WBR & a3
T B 3R R R AT A T RIS R N R A
IS A MRIAH S EA SRR R, TR I
KT LS8, NE SRS SR E S vk e s
THREARCHIS A .

3 #MHES5iE
3.1 E#

JZEEER AR (LUFRRR “2AH7) « it
BAEMBARTHAEA A (LT fAFR “HHiiE s ) BA3603
TR}, IR 4 S B T T800 S £ 4k, B A
T A R I SRR B2 IR 2R [+45/0/-45/90/0],
RHEE 1580 kg/m®, 0° R 125 GPa, R A HE
TR,

UMENEER B SRR (LURfRIFR “ZigU” ) « b
ALE A Actech1304 BIAR , BUEEHA € TROO ZehiF 4k 24 K
YR, gm0 2.5D WA, R RTM T 20U, 28 )
P2y 66 GPa,

H,PO, 57 : 85%, T

HNO, & : 60%, T,

TC4 BG4 AR : it .

WK AR, F 2o R / BT I 4E AR

F AL EIR : FTVETER, FERS 2,3 AN
B = WA SR
32 KERBENTE

Z:IBFRUE ASTM D 3165—07 BYER, #5460 T 47
100 mm x 25 mm x 3 mm RFE SRR (2538
MR B 7 ) SR 0° 5[l / 221 ) FNAk & 4, fof FH S
THURER A & AR A M RH 2, B8 T )5 70 I Bk G 4
FA MRS X 15 12 A AR 20 R4 20 i 122 X 35
(25 mm x 12.5 mm ) 47 120 HAPACFTEEAL P, AbBRSE AL
Jer R TR R R IR . H R Gy e Xt

BRA A A2 IX K (25 mm x 12.5 mm ) 1700 203

(1) 20 k& 4 MGHAT 120 HRP4CT AL B, Hirh
10 kR SRS 0005 5 REA R S g2t
Me , 73 A0 10 AR R ISR, 205 5 FEE
M A 5 PRmEIUiE 4% ;

(2) 10 fHER G Wttt 46 HAZNIE MDA, 4
RIRFRTNE TR, 40005 5 2 GH0R 5 AR 2Nt ;

(3) Xt 45 k& S diehrifE ASTM D2651 Rikit
B, AR TR R S R, b S (R S maU 5
Hh 40 1845 H IR EE B AL S 14 1 4, 38 4 At 2
JEL 8 X6F B, 4] 4 ol i J22 TR )24 0.05 mm 0.1 mm 0.2
mm 0.3 mm,

IRERA S MR A R AR 2 1T A P 5E iU L, 8 h
P 58 RS 2% 5 R PR IR 2 L B 38 S0 e, ol A
25 R 15 e B 6 A 264 7 R L IR BT 180 °C/0.3 MPa
PIEFEPE AL 2 ho
3.3 i

K H TR B2 B 700M & A R RHER RS TS AG:
D J 42 32X 560 7F Mo 4 A T A o R R R I 2 R A o
HB7224—95 1 Z&iiF47.
34 KESEEMR

A4 AR R R 7E INSTRON 5567
F12R AL (25 E INSTRON A H] ) F5E G, Ao i i)
K Z WARME ASTM D 3165—07, 222384, Bk ik
AN 1 R S 5 S - = Ry v 2 S T S W e ]
Ut A TSk N o BIER RS ek Xt fli T
W2k, BL1.27 mm/min (400485 0}
TR0 it bz e 28 my , in 2% 2 A KR 48, B3 B AR
ik MRS EWME 4 iR

| NsTRON

B4 REEENKTEE

Fig.4 Schematic diagram of adhesive strength test
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Fig.5 Ultrasonic waveform of braided plate/titanium alloy bonding
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Fig.6  Ultrasonic waveform of laminated plate / titanium alloy bonding
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Table 1 Internal quality inspection and bonding strength results of bonding test pieces
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Fig.7 Morphology of bonding interface after tensile shear failure of
bonding test piece
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Fig.8 Failure interface morphology of bonding sample
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