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20 intensity factor very accurately, a useful method is presented on the basis of the stress values at the crack tip calculated
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;g combinations for the bonded structure subjected to bending loading conditions and tension. For the edge interface crack,
24 it is found that the dimensionless stress intensity factors are not always finite depending on Dundurs’ parameters «
25 and f.
26
27 Key Words : Elasticity, Stress Intensity Factor, Fracture Mechanics, Finitu Element Method, Edge Interface Crack,
28 Finite Plate
29
30 1. % £
31
32 FAERRIR P Ofx X ALORTBEIT, WEE R L TR ERD EOREMARTH L2 B FEH FHEE R in & A

33 OD%%ﬁQZIKE’JT‘%)OEE&FﬁiET%Z). X 1123 2 DOHARRMBEDSIHPERE A S &, X 1(2) 23X 1(b)
34 DD XGRS THHITE DD LT 12%LL HERTH 5 2 L ivbhnd. —F, S ZoE ikt L
36 T, ZOX ) el bIEAMZREED 2520F 5 IR O X HOREICK L THEFTX A RIInsnT
37 WiRho Tz, ZZTEE LI, EEOMEHLATICK L TEETE 2HRE ST OETEHE 2120, ZoiE%
38 X 3 1TRT . [) 3 1TRT & 9 ITEERTTAVIS IHERAREL F, I3 AR IKF L Ta/W 5 0 TF, 5w, F, =4
20 R, F, >0&R50NEHF (a/W)  IZHICERE 2D ZEZRLTVA. 22 TAEK 4 DEXADRVEES
41 BB, <P (rw) ThHY, F, o, F =AW, F »0Lr452 L, RiEixZon i
42 iﬁfﬁ%ﬁ(.él)’(“ﬁ*%ﬂ’*ﬁ"io“(d >, o, =HR, o, —>0(r—>0®&é°)&7’£5 EMBAETLS.

44

4 1

46

47

48

49

50

o1 RZIRX

53 (a) \/_ VY (b)

54 K, =1. 12156\/ K,=0 .
55 K, +iK, =cora gF +iF, ) (1+ 2ie)
56 Fig.1 (a)Edge crack and (b) Internal crack in Fig.2 Edge crack in bonded wide plate (a)under tension
57 homogeneous wide plate (b) under bending

58

59

60 *J5URE 24 0000 4200 A 00 A

61 * %rt,a TUNTEERERABE TAFAFTERL (T804-8550 AL = ABXALIZKHT 1-1)

62 PR, JLJIII¥j<%i<%I’mI JPR AR RE TS

64 *4%?:5\ ﬂLJIII%j(+j<+FmI+EJ“F i

E-mail: noda@mech.kyutech.ac.jp


http://www.editorialmanager.com/trans-jsme/download.aspx?id=11499&guid=87fb2660-ac0d-44bf-90d6-19ab3fda2e8d&scheme=1

O©CoO~NOUTAWNPE

:‘: F 2445404 ] "
G ] Cy |
0.5 ;;% -0.2 L
i K, +iK, = oJra(F +iF; )1+ 2ig) ] ' ]
(a) ’ 0 0‘2 0‘4 a 0‘6 o‘s 1 (b)m 0 02 04 q 0.6 0.8 !
Fig.3 Values of (@) C, =F,.(aW)"* and (b) C,=F,.(a/W)** when a/W -0
M
444444
W vjo
6M
w7
(@) : b) =72
Fig.4 (a)Bonded semi-infinite plate and bonded finite plate (b)under tension (c)under bending
(2
4044444 R T
w w w
a a aG,,v
g j— g % =0 ~ © 6M
W 2 G,.v, YT (o2
% W
@ ool B (@)
a b v a
222242 N
Fig.5 Finite plate (a)under tension (b)under Fig.6 Bonded finite plate (a)under tension
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Table1Values of A for Eq.(13)

a B=0.2 =01 B=0 =01 $=0.2 $=0.3 $=0.4 B=0.45
0 1 1 1 1 1

0.05 0.98378 0.99035 0.99800 1.00613 1.01403

0.1 0.96593 097774 | 0.99205 1.00831 1.02512

0.15 0.94684 0.96269 | 0.98253 1.00626 1.03279

0.2 0.92685 0.94571 0.96987 1 1.03604 1.07562

0.3 0.90752 | 0.93713 | 0.97605 1.02764 1.09640

0.4 0.86549 | 0.89741 0.94025 1 1.09130

0.5 0.82096 | 0.85320 | 0.89662 | 0.95796 1.05584

0.6 0.77459 | 0.80597 | 0.84801 0.90711 1

0.7 0.75644 | 0.79606 | 0.85104 | 0.93477 1.11741

0.75 0.73090 | 0.76909 | 0.82169 | 0.90048 1.05468

0.8 0.70481 0.74151 0.79163 | 0.86554 1

0.85 0.67824 | 0.71331 0.76091 0.83006 | 0.94923 1.08125

0.9 0.65105 | 0.68448 | 0.72953 | 0.79410 | 0.90075 1

0.95 0.62320 | 0.65496 | 0.69745 | 0.75761 0.85364 | 0.93488
1 0.59461 0.62466 | 0.66461 0.72053 | 0.80731 0.87624
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Table 2 Values of C, for Fig.2 (b)
F -(aW) ™" =C,,K, +iK, = o/za(F, +iF, )(1+2i¢),

: C, =F,(4=1) for Fig.17(a), ( ):extrapolated value

a B=02 | B=0.1 B =0 B=0.1 B=0.2 B=0.3 B=04 | B=0.45
0 (T065) | (T.I07) | (L.1ZI5)| (T.1I07) 51.065;
0.05 0.977 1057 | ~1.109 | 1.137 1.130
0.1 0.898 1.000 1.081 1.153 1.195
0.15 0.808 0.939 1.037 1.146 1.247
0.2 0.718 0.878 0.982 1.119 1.277 | (1.830)
0.3 0.760 0.861 1.014 1.248 | (1.787)
0.4 0.655 0.742 0.880 1.113 1.674
0.5 0.557 0.636 0.749 0.939 1.423
0.6 (0.467) 0.542 0.634 0.774 1.103 | (3.000)
0.7 0.461 0.535 0.636 0.845 2.125
0.75 0.423 0.491 0.576 0.743 1.435
0.8 0.387 0.451 0.523 0.655 1.086 | (2.700)
0.85 0.351 0.414 0.474 0.580 0.870 1.728
0.9 §0.313§ 0.379 0.430 0.515 0.718 1.075
0.95 0.262 0.347 0.38 0.457 0.60 0.801
1 0.217 (0.328) | (0.315 (0.370) | (0.550 (0.700
Table 3 Values of C, for Fig.6 (b)
F,-(aW) ™" =C,, K, +iK, =o/za (F, +iF, )(1+2ig),
__: C,=F,(4=1)for Fig.17(b), ( ):extrapolated value
a B=-02 | B=-0.1 B=0 B=0.1 B=0.2 B=0.3 B=04 | B=0.45
0 | (0.203) | (0.109) [ (0.000) [ (0.108) 50.265;
0.05 -0.206 -0.127 | ~0.026 0.086 0.230
0.1 -0.203 -0.140 -0.051 0.060 0.195
0.15 -0.194 -0.149 -0.072 0.032 0.167
0.2 -0.155 -0.089 0.004 0.141 | (0.430)
0.3 -0.157 -0.113 -0.044 0.074 | (0.338)
0.4 -0.153 -0.123 -0.077 0.008 0.222
0.5 -0.143 -0.124 -0.094 -0.039 0.102
0.6 (-0.133) | -0.120 -0.101 -0.066 0.013 | (0.330)
0.7 -0.113 -0.101 -0.078 -0.034 0.202
0.75 -0.108 -0.100 -0.081 -0.047 0.078
0.8 -0.103 -0.097 -0.082 -0.056 0.020 | (0.200)
0.85 -0.097 -0.094 -0.082 -0.061 -0.010 0.112
0.9 %—o.osgé -0.091 -0.080 -0.064 -0.029 0.024
0.95 -0.077 -0.087 -0.07 -0.06 -0.03 -0.00
: D060 | 0059 | 00t | o060 | 0048 | (0055)
4. ¥ E

AFHICTIE, B 2T T & D Zepe B - HERRAR P oDfg & AN N o B 22 52 U 2 R 2 e 1 SEBRAR 1 D

EHMNGIRY 2% DR 2@) L L TER L. BONTMREELDDELUTOL IR,

(1) mAMFERELZZ T 2R EHERES 20T 2EAGRR0E W) OEXR TS IR F,, F, X
a/W —10° TF.(aW)™*-c,F, -(@W)*-c, LRKIND. 2T, C.CIEMEHLARDEIZL > TREDE
ek 2, 3ITREND. E£7z, MIESHEEHOREMEERE DTHS.

(2) HPHT A E 2 52T 5 IR 6(b) 25134 % 1 2 R 6(a)) & Hl T % &35 2,3 35 LUK 18(a),(b) & 1
a(a-2p)=0 (P TaW — 0 DFEO51HRY Ll FrEa 2 28 6(),0) TldE# C,,C, DEIE—
T, a(a-2B)>0D%E, EHC,,C, DTSRV EEZZ T HHE 6@)1IKEL 2D, a(a-28)<0D
By, ¥, c, OEIXmA TR EE 6(b) 2% T HRIENRKRE L 25,
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