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Estimation of Strengths and Stress Analysis for Adhesive Scarf Joints
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Yasuaki SUZUKI, Nippon Sharyo, Ltd., 1-1 Sanbonmatsu-cho, Atsuta-ku, Nagoya

For the investigation of fracture condition,

adhesive tensile strengths

of scarf joints bonded by a elasto-plastic epoxy adhesive have been measured and
two-dimentional elasto-plastic finite element analysis have been performed.

Yield tensile stress were measured for bulk and film adhesives.
joints with scarf angle of 30 degree showed yield points,
estimated from the results of stress analysis.

Scarf
and those values were

However, in joints of 75 degree,

fracture stresses were 54% of estimated yield stress.

Key Words: Strength, Fracture condition, Adhesive joint,
Two-dimensional,

stress, Elasto-plastic,

Scarf joint, Yield

FEM

1. #

2Hh - 7HERFE, ERAEBEBEMFLIERD,
HHEBEE2ROWIREACOBEBN TH-—BASHL
By, LhrhbMaaRIGIREETEZILEBTEDL
», REBIUVEEHNEGOBRELZHEZANSLTH
HEZiohd, 20 - 7HFOHELRECHEL TRE,
o VEBIUVEFS PRI BITOATY S
B, REHOMHLAI T LN D, FHSE, FIWM K
BULWCHEAEBEA VEHVWT 27 - 7HRFOWESE
HrRa LA, BRAEESZERELEI IR
FLTWE YD, ZFRECABHEEIVVEVEY S 2,

|

ZITABMETE, BT2BHEER CLE X -
THRFO2RTHBEHERERBIET Y, TOHE
—OTABFROEEEERMEEILEBL, #MF OWIE
SH R EMZ o

2% B
ARECHOAEAERMER, BH VBT SHETH 5
EEHOMKR, BEMOME BLIUZTHhS>ONFEN
HBEEELICRT. T/, "NVI7ESEH (E&3 mm)o
BH-0F28ME2R1 FT. FBOBERED S,
VI BERHOBRIE A EHRFRNOEER (EX0.1 nn)

N

e L AN OBERGNHENRERBRZEEL NS, 50, [H—
HEROBEERHNEE 0. 1nnd 7 4+ Vs RICEALESE LD
c;so* ] POIBERBEF - ET S, RIERT LI LN
501 T VEEH L OHIGNKERBRIGABE S Wi, £ T,
wn
o40f 4 SEOBTBITICIRCOEZEB WL,
g l K2icik, 24 - 7HFRBREOBRERT. %1
2z Strain gauge
220] ] Ry B A
= pely 2T 6% /& 2
101 - H S ixind i il
S ARG 38 38 127) &
0 2 4 6 8. .10 it
Strain % \12.7cos6
Fig.1 Stress-strain carve for bulk adhesive Fig.2 Adhesive scarf joint specimen(6 =30"&75")
Table 1 Material constants of adhesive and adherend
Composition parts Mechanical property
f f Y. 's |Poi ! Yield *
e N S g DETA mooLéjr:nguss o%?ioons st'reess 5
8:2:8%-|8-7-1 GPa | . Oy _MPa| GPa
Adhesive (bulk) 75 25 952,16 0.38 46.8 0
» (tilm) . . - 56.8 0
Adherend S35C 1205.91 030 304 [0.892

* O’P=OT(+ch

1 GPa=102 kgf/mm?

1 MPa=0.102 kgf/mm?
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Fig. 3 Load-strain curves for adhesive joints Fig.5 Co-ordinate system in adhesive layer
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and meshes for scarf joints
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