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Fig. 1 Shape and size of shear sample of bond-riveted joint
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Fig. 2 Load-displacement curves of bond-riveted joints with different assembly gaps and gasket materials:
(a) without gasket; (b) CFRP gasket; (c) fibre cloth gasket and (d) adhesive gasket
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Table 1 Ultimate load and shear absorption work of

bond-riveted joints with different assembly gaps and

gasket materials

HAPE AEEEIBR /mm  WBREEAT /KN BRI /K

- 0 22.92 100.04
0.3 19.60 105.83

CFRP 0.5 18.81 112.51
1.0 15.76 103.88

0.3 22.34 118.77

LFYEA 0.5 19.06 108.30
1.0 17.72 100.46

0.3 20.72 106.52

TR 0.5 20.02 106.85
1.0 22.93 106.93

90

AL, B ) R e Ty 5 A PR 2 ey A AR A AN — 3, X
2 PR R B U)W Ty A7 28 Anr RS B8 A RUEE 52, AR
SR 2 THC T I T 5 {007 5 B9 22 Sk 1 i PR 288 ey 2 J]
N AR AR RS 3G T, sz T A5 i 04 S 1 B T g
le@siE il

2.2 EKFEX

F T 3 AT . JoH R R bR A T 2 791 114
B4 Sk AR HE 5 IX — M & AE CFRP AR JZ ] F 2,
X S2 R I B 7 55 CFRP A 1 26 45 5 1 3 B KT
CERP M )2 (B 58 B 5 #R bORE R 25 4 A 1 e a4 3k
) 2k B AT M £ 4 A A CFRP AR Y B 45 i, HL
TR, JCRERE R B, 0 o £F 4 A 5 )
R Fh 2558 B 4 22, I YR AL 2 I g, AL AE
FM R AENUMHE G, 38 R4S 5 A 43k v f
55 BYEBAL, FENLA AT VR T B e R A TR 4L, kAl
B 7 MR T 24 5 37 4k CFRP #9280
F 3o A B M e T 2, X T B PR R
CFRP# Jr 5 CFRP i LA [A], — 38 iR A&
ANTR, AHECT F, CFRP #5537 (0 86 45 5
W,

AL, FEA [) 36 IE 18] B AN £ pPRET e A i
S BET SRR N CFRP A i i T AL R 44 &
KRR, P RE R PON R A R T S
CFRP # 2z 1) 7= A= A0 BAE L, AT 530 CERP A i
TALMHE LTS Z . X B T BBk 14 4
PERE, REHNETEONET 52 01 W B B 25 CFRP A
BVET S AR R T TR B R R AR TG

3 & it

(1) A [FIEBC A BRI R AR T, SISk 11
PGP BT VTG 2 - (L8 HhZ AL, 24 mT 73 D it
PEBTBE . SR B BIET 52 4 B BT Sk
BB o

(2) Kt R BC R BRAE 0, 48 7 B4 8 CFRP FIZR
AT 4 K O BR ey T I, S8 7 BB I 2R
700 BT 4 S A PR A AN AN AR, 4 FE [ B
1.0 mm B, #8 7-BHRE A 86 750 B4 J 404k m) A PR 2
RGOS

(3) e Sk ) R R a5 3 L TR] BROJE G, 5
PR MR DINSC . S8 AR CERP MIZE 4k A
R 4 Sk R AR S B 0 i i O R, > 3
PR RE RN, JB B2 Sk 2k e 20O CFRP M=
[P



HELEHH

MATERIALS FOR MECHANICAL ENGINEERING %%ﬁu 2 %; ﬁﬁ{@a ] R%’E\ié }:'L 7]:#7]:“-}%%%2&&%65& ;ﬁg/ﬁ\*d'?]“l'ﬂiéﬂ"fi-%j] 'fa*—z“}iﬁﬁ - %/; e
PEE— | () i "
(a) RBBH () 0.5 mm, FEEFIER (d) 1.0 mm, FEEFIEE
— | () rom 10 mm . 10 mm
(e) 0.3 mm, CFRP# & (£) 0.5 mm, CFRP# }¢ (g) 1.0 mm, CFRP# &
EEE—10 mm 10 mm
() 0.5 mm, SRR (i) 1.0 mm, $FHEFRES
B3 REZEEEENE AR R S R iR
Fig. 3 Failure morphology of bond-riveted joints with different assembly gaps and gasket materials:
(a) without gasket; (b—d) adhesive gasket; (e-g) CFRP gasket and (h—j) fibre cloth gasket
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Effect of Assembly Gap and Gasket Material on Mechanical Properties of Carbon
Fiber Reinforced Composite Bond-Riveted Joints

92

YE Jiehe!, ZHANG Zibo?, XU Ye', LIANG Jingheng?, ZHENG Ziqin?>, SONG Hongyu'

(1. CRRC Qingdao Sifang Co., Ltd., Qingdao 266111, China; 2. No.52 Institute of China North Industries Group
Yantai Branch Co., Ltd., Yantai 264003, China)

Abstract: Carbon fiber reinforced composite (CFRP) bond-riveted joint was prepared, and single seam tensile

shear test was carried out. The effects of assembly gap (0, 0.3, 0.5, 1.0 mm) and gasket material (CFRP, alkali-free

glass fiber cloth and EP6250 epoxy resin adhesive) on the tensile-shear mechanical properties and failure mode were

studied. The results show that the load-displacement curves of the bond-riveted joints with different assembly gaps and

gasket materials were similar, which could be divided into elastic stage, interface failure stage, rivet stress stage and

rivet head pulling stage. With the increase of the assembly gap, the ultimate load of the bond-riveted joint with CFRP

gasket and fiber cloth gasket decreased, and the ultimate load of the bond-riveted joint with adhesive gasket was basically

unchanged. When the assembly gap was 1.0 mm, the ultimate load of the bond-riveted joint with adhesive gasket was

the largest. When the gasket material was CFRP or fiber cloth, the failure mode of the bond-riveted joints was cracking

of the rubber surface on the side of the gasket; when the gasket material was the adhesive, the failure mode of the bond-

riveted joint was cracking in CFRP plates.

Key words: carbon fiber; riveting; assembly gap; mechanical properties; failure mode



