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Table 1 Materials properties
g S W/ (g/em®) PR/ GPa HELN 4

CFRP & 41 1.7 130 0.28

TCA%kA 4 45 110 0.3

AF555M i 1.06 1 0.3

S, Max.Principal
(Avg: 75%)

+7.208e+02
+60.608e+02
+6.008e+02
+5.408e+02
+4.808e+02
+4.208e+02
+3.608e+02
+3.008e+02

+8.075¢-01
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Fig.1 The shear stress of the specimen
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Fig.3  Shear stress of binder on different metal surface microstructure
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Table 2 Adhesive film stress

S, Max. Principal
(Avg:

e i 1/e"*MPa B i F1/e"*MPa
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2 HT7 10 Z TS oo, WAL 4 7 o

DR AJA B R S A T e 9 ) 0 DX, 5 o
JE A A S B R I X . 5 = f TP
IR <5 TR 2% AT (ot R 2 2 SRV 286 4 T L R4 Mk 2 5
BT, (AT PIRR S BRI TCTE A AR ES 5 T — MY
RS, JCoE A RIE0 < Ja 2 1155 R 2 70 ) Bk AL DRt =
FIE 5 B I S UK RN 1~12um, 24 = MAIEFERE it

o B

/N

~5.638e+01

(0 A1 B AATE @) A7 5] i [ 3

ﬂ fiif o

K4 =MEaRRuMamn =125
Fig.4 Three parameters of microstructure on triangular

metal surface

<5 R AR THT MR S RN 3 40 790 0 0 S TR 5 <6 AT A
Hefs 24 = I TERE L RN, < 2 L TR b A1



50 LIRAEE L P N

Mar. 25 2024 Vol. 35 No.03

it /b NS BEAT A5 R 45 50 15 4 T e T e, DTt
AL S EUX AN 8 ~24um, "R 58TYI%
D5 1) SRR BE , R R4 R 5 4 TR R TR Y EE 5, iF
SO SR BT 5R A , DRI R AR FE BE R 0°~90°

FET 4 R 2R TR AS P OB S B R X A] SR FH 18T 1)
= HE =K R 58 Box-behnken 15315 8 K1) 7 1f 55
VIR S8 A, W3R 3,

*3 FREEIINNEIREHL

Table 3 Interface shear response surface experimental

planning
Ve AR/ (°) #3 E/um PEJE/um
1 45 1 8
2 45 6.5 16
3 45 6.5 16
4 90 6.5 8
5 45 12 24
6 45 6.5 16
7 45 12 8
8 90 1 16
9 0 12 16
10 0 1 16
11 45 6.5 16
12 0 6.5 24
13 45 1 24
14 90 12 16
15 45 6.5 16
16 90 6.5 24
17 0 6.5 8
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Table 5 Variance analysis results of parameter
mapping model
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Table 4 Interface shear stress simulation results

¥ Jvvj) X ¥}

e /e MPa e /e >MPa
1 2.572 10 2.008
2 1.830 11 1.830
3 1.830 12 1.596
4 1.666 13 2.035
5 1.877 14 1.527
6 1.830 15 1.830
7 1.340 16 1.969
8 1.967 17 1.385
9 1.420 — —

TiH REil B i fapi) PRI | PKIR(E

S g 133 9 0.15 11.17 0.0022

A BE a 0.065 1 0.065 4.90 0.0625

= H 0.73 1 0.73 55.23 0.0001

e W 0.033 1 0.033 2.50 0.1582

oH 0.0055 1 0.0055 0.41 0.5405

aW 0.0021 1 0.0021 0.16 0.7012

HW 0.29 1 0.29 21.79 0.0023

o« 0.17 1 0.17 12.82 0.0090

H 0.043 1 0.043 3.26 0.1139

w? 0.0026 1 0.0026 0.19 0.6722
B2 0.093 7 0.013 — —
KA 0.093 3 0.031 — —
gl 0.000 4 0.000 — —
syl 1.42 16 — — —
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Fig.5 Normal probability distribution of interface shear stress
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The Influence Analysis of Metal Surface Microstructure on CFRP/TC4 Interfacial
Bonding Strength
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Abstract: The bonding interface of CFRP/TC4 heterogeneous material is mainly composed of metal surface, binder
and composite material surface. The interface is the core part of the heterogeneous material fusion component. The
quality of the interface bonding strength will have a significant impact on the long life and high reliability of the
heterogeneous material fusion component. In this paper, the influence of TC4 metal surface microstructure on
interface bonding strength is studied. Based on Abaqus, the finite element model of overlapping bonding under shear
force is established. The main parameters of the optimized triangular structure are determined to be width, height and
the angle between the groove direction and the shear force direction. Then, the response surface Box-behnken
method is used to design the simulation test and establish the mapping model between the metal surface
microstructure and the interface shear stress, and the validity of the model is verified based on variance analysis.
Through this study, the effect of metal surface microstructure parameters on interfacial shear stress is revealed.
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