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Mean stress (MS)
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Fig.1. Types of stop hole drilling (a) crack deflecting hole
(b) crack flank holes (c) crack tip hole
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7  Key-hole notched rectangular graphite plates
8  General purpose-Polystyrene (GPPS)
9 American society for testing and materials (ASTM)
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Crack removal

Key-hole notch

Fig. 2. Hole-drilling method for removing cracks
emanating from a U-notch border

300 3100 £9m0 S5 (351 (o 51 81t 5 Elpgw iyt Y IS
S U

b Sl 5 g " USBendS Jld Aty (Jame (15 (gl @
& o.,\,.is‘)i;,gln)'i Bladiges Cuss oo slaodly ‘YJSJSJ.\:K
g TS oy o iomia B 3 1y byl o) j] Jols ol
W L 220 gl dwlie oles )3 X3S ) CunSid £98 45
Sl GBSy e Jlee 93 pp (IS CE &5l (L oS e
Y] ol b B a5 (Sl i i

Rip Seand sladige (500 (275 Lol > OhlSes 5 5
Jools oS Hluis 9o Juasl jl ol > &) “J.i.;'sui,ca Sbas glyls
Olalojl by —o)lid (5L cow 1y bl i g (358
ool paplie 1 cwss b polde oo lp [mo] [A] B8
2 s g Ndp 0p bawgle (T g Ay (Jaie (5 (Lo
9 30 Sjpe (i ooy e Swoie Jde sk ggee
J9> 9 )bges LB 0 1) 058 cunS )b s (i polie colys
ax ,STas waly s dgize Iinl low gl K8 &y (yizron 500> &)
Py cwss Jg b Pliie Toge blys b (o)) cov jli
[A] s 0 2 5 jpe Blbl > (LS cla i

@ Casd b polie o jsble & ol hagh
Pl (oolpiiny Hlae SO QB > (65500 gy o5)S 655 JB
0993 3 sl oad 03l 5 S ol jlae Bl 7 olae ol s porio

Key-hole notch maximum tangential stress
Key-hole notch mean stress

Fracture toughness

Dumbbell-shaped notch

Negative mode I condition
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Fig. 3. A Key-hole notched Brazilian Disk specimen
under compressive-shear loading
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o Pure tensile mode I
loading (f = 0°)

e Mixed mode I/I1
loading with positive
mode I condition
o Pure mode I1
loading (f = ;)

o Mixed mode I/IT
loading with negative
mode I condition

Fig. 5. Four cases of loading conditions for the Key-BD

specimen
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Fig. 4. Variation of the circumferential stress values
along the bisector line versus the loading angle

s oo 5 (53 5 W e S5 230 Ol o S
S5 5L sbily; o 5

g.;nlbeil)ﬂsm)lyzolisi‘ml{g;ﬁ)@}w&pubﬁm
Al e

Il ola o 5l odel cavd 45 (65135 ,b (cblgj 83gam0 4y angi b
d90 CanSs glayiolo] ploul jglaie dy amyd Vo g B Yo polde m
GBS 55 s Sladiges 535 2 e [ 330 Ll LT (o5
ol ¥ USS slayloges g jShe Gl a4 da g b oyl b sl o
($lotignd > Il bl ) llo oz Bly 5 o 390 468,5 an
Sl A)le a5 300 &) ()LiS ISk cod )k (i S

M D90 diged ] b ).m.o L ).gl).g,b) d)‘f)l.g 4\.:9]) )f‘ (\
2,5 dalgd 450 |y alls

@ (6138 5b Ll o o1 b Lol 331 B U yao Jlade 518 agl; (ST(Y
b oo pesd Cuto I 0ge byl LI/IT (S35 090 s oo

390 baid diged ey iy pauie e 4 (6 ) NS 4l ST b (¥
25 Wl a5y alls Sy

Wb Gl as > Qe B By lade jl ()l35)L 4l 5T coles o (¥
IS5 s o 4 (Al L5y 390 sl (6)15L Ll b ol
25 de Glowsg D) dales S > e ] 090 byl LD S5
ol 0dds 03y inles  Soleds Cjgo 4 B S5



Pure W i;udihg o Compressive-shear CampW 3
< di £
/ loading X y /loading \
0 [ { >
' 3.2.0.3 2-0-3 2.3 O ] 3433 034383
e, | Tmed | TR | S | i) s

CaW;ea;}!

loading

Compressive-shear Compressive-shear
loading Toading \
- \
/
9.5.2.5-2 25.2.50-2
/\
k

"/v

Fig. 6. Some of the tested specimens after fracture
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1 Averaged strain energy density (ASED)
2 Equivalent factor concept (EFC)
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Table 2. Summary of the test results for the notched GPPS
specimen reported in Ref [9]
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Fig.7. Control volume under mode I and mixed mode
loadings for key-hole notched specimens
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Table 3. Numerical values of the H and H* for the tested specimens
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Fig. 8. A Key-BD specimen meshed in finite element software
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Fig. 10. Circumferential stress contours around the notch Fig.9. Contour lines of the strain energy distribution in the
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Table 4. Summary of the numerical results obtained from the finite element method with the theoretical fracture load values predicted by
means of the two proposed criteria
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Fig. 11. Variations of the theoretical fracture loads versus the loading angle for different key-hole notched geometries
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Table 5. Comparison of the discrepancies of the results obtained from the energy-based criteria with those obtained
from stress-based criteria reported in Ref [9]
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Fig. 13. variations of the theoretical fracture load versus the loading angle based on SED evaluation for various notch radii
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Fig.14. Synthesis of fracture data for GPPS specimens
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