Hh [ )% K 2:-2013

IR B R X RHEE RS R B RE DO 4

BmiE D, ZRA

T CRERREB B VRS R A A%, L 100190)

BT ASCHMAA R SEIE, RGOSR TR GBI URONENE N R R, wie T A R b a6 eI
B WRARAE. ORI SE A R SRR R SR B MOBE SAR RO i, ORI TR BR JE B R bl i
SAEH R EAT R T /REBE ST IO . IMTE SRR, R RHZAREOUT, BB RS2 AR PR A
WA R R 2 S BB ek AR, RS DU IR BT IR bR A L DA R Bk R IRBE T, 75 5 FE AR PR AT
AUINERAL RS 19 8 (KRR . AEA SO R IR R RV A, SR AR TITERE T, i iR R = he
R RHE AR RS ARREE ST AN, RREARE W il &, A48 € HIORS IR B BER AT T, REERE L IR
BT SRR AE T REAE R A I KD o

ST KR, RRAEN, WEIBUE, BBk, RS

][I

51

R A BERs R b s M A B IEAE D, AHELBUR R, Wk, IR RS S UL 77 50,
EHEABGNZIL .. AN, RN, 5. BorsmtbsiE, BssE 2y, i
RGN 17O P s N 7)< 57 Wy 2 e AR AS N O VAR o s e R NNy (A O 7
B R 2R, LA B s st i RO prs o R,
CATEFRIRIT SO AN [FI SR A ARG o R B2 F T L ) 70 AT I DL A T KRB 7E, 508 1 LT RGE
RIS B AT SRR OB B I s TAE H AT BT U RE okl R PSR LS 52
A B HITTE, ERHERE R . JR AT AL, W FUES . R S oW 20 235507 i
T oM, SR T — RSIa R BT iR B .

FEARZ IREIR IR R T, RS JR B REXPRS R Sk M RE A2 — EL LORAR & 0 Mt TE R it e T TR
H K R SR B A PR R, — MR B R 240 P TR B R BRI R Sk i s s . a1
REHE R R FEXPRE PSR I RE M, 3 T DMERIBE RER, A AR a0 00 AN R M A5 1 22 Sk
S, Chait™ T 702 IR, 2 2 5 FE 10 1K 2 AR R AR SR A8 S T 5B, (EL R I 6 5 1 38 s
ORI 1 Kahrama %8 A U5E G AR S4B 500049 R 2 2 )5 B 5 R 1) 45 4 S 2 B WA R AR
s Marzit R 7 01 B I 20 Pk 2> B R 2 P JEE K K TR . E b oie, Rt 2 T E (Y B M
BHRRG IR, TR DR R T

TR AT T BN RT3 T, R AE BRI (T RN I R — e 1RSSR IR R )&
5 SR A IR TR R (A S S8 . VP O I RS B A TR . TR A B R S N R B R
JEEEARARII 3T, 45 T RS H MR E R AR, WRERRZEHEN RS EIR M T 2%,

T OAHIPFORR, AT T, DURHEESLOE O R, e SRR3R S SRt 5%], SR
A BRI — ERAL AT, TR 2 T8 RES b A Ay 11 N S RORS $ SR BBE 7T RS2
FERMM N R R, G HE AR R HIANIEE . Braae. 2R o R S SC i S Hus B s ()
I, TR SR A R RS R AR PRES, WAL BRI B e R R
A RE . FEFTES RIS, B RRRHE R ORBRE IR R MRIE k. Ak, R R
B A BE I RZ W SLUE AR L (K 70 T o

L EHRERRIEEETE (11202222) % E.
2) EAE# . E-mail: ljl@imech.ac.cn



Hh [ )% K 2:-2013

1 BE#EH

11 HiRE

A5 BIRG 2 2 B FE XR e Sk AR R T B s e AR, A IURHE R R R O B, B TR A
JURRSE s i A% E 1 Frs . B FEDR ST BB R PR SBoRG R R IR S5 7 — kS, TR RO A
N O (S M, FLAR SR 528 w=27.7 mm, K3 1=92.0 mmt7, £H4 0 B 302 45 60
HH TR e Sk B JE B e /N T LG B, DU A% v st A A~ T R AR [ 0 R —4EF 1T xoy ABFR R Do 4T
B ) N iR AW, AE BaisR A M Cuy) 77 NS0 y a7 o e iS4 o

PR AR e SOl R A, SR T DU s P AR s, HEgiE E AL v 43 i HL
209 GPa. 0.29. UtAk, bR 52 DU SR 5 ) 3o hsdil

f F_,,, u,
Upper Fo| 4
Adherend
\ 1.,
| Lad
Adhesive A
layer | 2%
Lower t
Adherend W

555
I 1 R AT IR A BT

Fig.1 A model of scarf adhesive joint for FEM calculations with dimensions and boundary conditions
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Fig.3 Loading (Fy) vs. displacement (uy) curves of scarf adhesive joints (in cases of three types of t,q & 6)
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Fig.4 Ultimate loading (F,) vs. scarf angle () curves of scarf adhesive joints (in cases of three types of t,q)
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Fig.5 Fracture energy (E;) vs. scarf angle (&) curves of scarf adhesive joints (in cases of three types of t,g)
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EFFECTS OF ADHESIVE LAYER THICKNESS ON THE LOAD-BEARING

CAPACITY OF SCARF ADHESIVE JOINT

Liao Lijuan™®, Huang Chenguang”

*( Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The effects of adhesive layer thickness on the load-bearing capacity of the scarf adhesive joint subjected
to uniaxial tensile loading are examined using FEM including a cohesive zone model (CZM) with a bilinear shape
in mixed-mode. In addition, the adhesive layer thickness-dependence and value confirmations of the key cohesive
parameters, such as initial stiffness, fracture energy and separation strength, are also discussed. The numerical
results show that the ultimate loading of the scarf adhesive joint increases as the adhesive layer thickness
decreases in the case of given scarf angle. Characterized using the ultimate loading and applied displacement
together, the loading-bearing capacity of the scarf adhesive joint adopting ductile adhesive is improved by
increasing the adhesive layer thickness in the scope of the values chosen in the present study. Furthermore, under
definite adhesive layer thickness, the ultimate loading and load-bearing capacity of the scarf adhesive joint
increase as the scarf angle decreases.

Key words: Adhesive layer thickness, Load-bearing capacity, Cohesive zone model, Scarf adhesive joint, Scarf

angle
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