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On a Constant Load K-value Decreasing Type Testing Method

Compression of Tapered DCB Specimen——

by Kenji Sakano, Member Susumu Arai

Summary

Tapered Double Cantilever Beam Compression (TDCBC) test is proposed as a stress intensity

factor K decreasing type testing method.

In this test,

Tapered Double Cantilever Beam

(TDCB) specimen is compressed in the direction of the crack growth, and K-value decreases

with increase in the crack length under constant load.

The increase of the specimen width

in the crack growth direction is effective for obtaining K-value decreasing tendency. The

compression load is effective for the crack path directional stability.

It is recomended that

cracked side of two specimens be placed facing each other and compression load is transmi-

tted through a pair of rollers between the specimens.
the constraint in the crack opening displacement.

This method is effective in minimizing
The rollers have to be placed near the

edges of the cracked side of the specimen in order to obtain positive K-value.
K-value was analyzed numerically and the effects of the specimen geometry and the loading

position on K-value were examined.

Approximate polynominals for K-value calculation of
three kinds of the specimen shape are given.

conducted and fracture characteristics were investigated.

TDCBC static fracture test of PMMA was
It was confirmed that brittle crack

grows straightly and stably in the K-value decreasing zone and that K-value of the stably

growing crack is almost constant.
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Fig.1 (a) DCB and (b) TDCB specimens under
a pair bending moment
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Fig.2 TDCB specimen compressed] parallel
to the crack line
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Fig.3 TDCB specimen of which width is
increased in the form of an arc
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Fig.4 K-value of the compressed TDCB
specimen in relation to the crack
length
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Fig.5 The effects of the cracked side parallel
zone length /; on K-value
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Fig.7 (a) The effects of the cracked side loading position d; on K-value and
(b) loading position where K-value becomes zero as a function of the
crack length

_ Table 1 Dimensions of the TDCB specimen
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Fig.9 Loading methods of the TDCBC test
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Photo.1 Crack path in No. 1 specimen obtained
by the TDCBC test

Photo. 2 Crack paths in No. 4 specimens
obtained by the TDCBC test

TEHNERL, THEIN 100mm B, HMEN
2.99 t£(29. 3kN) TRZETEIZHET L0

REECHE LCHEEREDLDTaD N THD DT
HLT, BECHELLEERI Yz 7 v iz -V
LR DEEI RO LD LS ERHBH, &b
WHBEEZIZEAEE LR CAZEETR TH T, Tt
B, BECEHIEEL TS EED X
I IBIE—ETH 70

Fig. 8 (b) DAMAANTHELN - EHOEEM T
PR EHEE d CFRBEORNNE b EOEKRT
Fig 10 wRd, Bkivh h>d, oL 2rEHEL T
Do d WX LT by WRELENIEEEIFIBEHE LT
2B DX, hy OBFTHEN K EEZFHAEGRZHS
i e—x v M3 2EVTHAOERFIO
MkEih Goill, M<0 CRhsBET b, ke
STEHEZWR), TOEFIVEESENS @%%ﬁ
Hicd LIBfEE b, Photo. 2 IR T X 51 No.d ©
REBA TIREHN 30~40mm &/ _{}j;s gt et
BB ENIHFELADNIC, EZOEEME DI REE

(Elpes Ty

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

410 HAERFSmXE F1525
50 T T T T 8 T T T T T
Material : PMMA L Material : PMMA
Locdmg method: (b) in Fig. 9/ _ Specimen : No.1 12
40r : Straight crack i L'{‘)E or Loading method : (b)
k E | e
: Curved crac > with load points E
€ 30 ® e 2 4L displacement correction | ">
E ) / ~ ' 55 1 &
~ ® ® L 4
: , g z
20 / ° - 2L
o - displacement correction
V
0__ b ® . 1 ! 1 1 1
! % 40 50 0 70 @ °
a (mm)
o ]10 2‘0. 3‘0 4'0 350 Fig. 12 K, -value of stably growing crack
d; (mm)
i 10 T T T T ] T T T T
Fig. 10 The effects of ky on d; on the crack | Material : PMMA ]
path directional stability Specimen : No.1
" Loading method : (b) 7
{kN) L J
1OGO 1}0 20 (:3‘0 40 §0 60 .| ]
| Material : PMMA ,’ b2
80 Specimen : No. 1 ®) | E Sr B
—~— jg G_Q}-}GZ ' _6~ - .
s 2 <L i
E 60- . adE
g (a)i@‘ - (S )=10.5(%) -
5 L .
40F N 1 1 ' 1 { 1 1 1 i
i } \\ j Y 0.5 10
| a/w
R ) i
20 } | Fig. 13 Loading points displacement as a
- | | function of the crack length
H 1
0 1 2 46 6 Fig. 12 wind, K. fE& LT, YIRME AR SAEAL
P (t

Fig. 11 The relation between P and a obtained
by TDCBC test
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