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ME421-2010, FM 1, Problem 1

a/W  Y-short Y-general Kl-short

0.01 0.0100 1.7725 1.773
a(inch) varies 0.02 0.0200 1.7725 1.774
W (inch) 1 0.03 0.0300 1.7725 1.776
stress 1 0.04 0.0400 17725 1.779
0.05 0.0500 1.7725 1.783
PROBLEM: 0.06 0.0600 1.7725 1.788
Plot KI for center crack using short crack 0.07 0.0700 1.7725 1.794
0.08 0.0800 1.7725 1.801
0.09 0.0900 1.7725 1.809
0.1 0.1000 1.7725 1.817
0.11 0.1100 1.7725 1.827
0.12 0.1200 1.7725 1.838
0.13 0.1300 1.0125 1.850
0.14 0.1400 1.7725 1.863
>5% 0.15 0.1500 17725 1.878
0.16 0.1600 1.7725 1.893
0.17 0.1700 1.7725 1.910
0.18 0.1800 1.7725 1.928
0.19 0.1900 1.7725 1.949
>10% 0.2 0.2000 1.7725 1.971
0.2100  1.7725 1.994
- 90.0 9
- 80.0 e
6
- 70.0 gB
- 60.0 ‘lZ
‘ - 500 ——Kishort O
l ‘ 20
] - 40.0  ———Kl-general '54
| - 300 ~%diff |2
| - 200 34
- 100 2
34
- 0.0 ‘54
0.0000 0.2000 0.4000 0.6000 3
T = U.36 U.3600 17745 Z716
0.37 0.3700 1.7725 2.813
0.38 0.3800 17725 2.921
0.39 0.3500 1.7725 3.045
0.4 0.4000 1.7725 3.188
g 0.41 0.4100 1.7725 3.356
0.42 0.4200 1.7725 3.554
0.43 0.4300 1.7725 3.795
0.44 0.4400 1.7725 4.095
0.45 0.4500 1.7725 4.481
0.46 0.4600 17725 5.007

0.18
0.25
0.31
0.35
0.40
0.43
0.47
0.50
0.53
0.56
0.59
0.61
0.64
0.66
0.69
0.71
0.73
0.75
0.77
0.79
0.81
0.83
0.85
0.87
0.89
0.90
0.92
0.94
0.95
0.97
0.99
1.00
1.02
1.03
1.05
1.06
1.08
1.09
1.1
1.12
1.13
1.15
1.16
1.18
1.19
1.20

Kl-general

0.18
0.25
0.31
0.36
0.40
0.44
0.47
0.51
0.54
0.57
0.61
0.64
0.87
0.70
0.73
0.76
0.79
0.82
0.85
0.88
0.91
0.95
0.98
1.02
1.05
1.09
1.13
3 1 7 4
1.22
127
1.32
1.37
1.43
1.49
1.56
1.63
74
1.80
1.90
2.02
2.15
2.30
2.49
272
3.01
3.40

%diff
0.0
0.1
0.2
0.4
0.6
0.9
1.2
16
2.0
25
3.0
3.6
4.2
4.9
5.6
6.4
7.2
8.1
9.1

10.1
11.1
12.2
134
14.6
15.9
17.3
18.7
20.2
21.7
23.3
25.0
26.8
28.7
30.6
326
34.7
37.0
39.3
418
44.4
47.2
50.1
53.3
56.7
60.4
64.6
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ME421-2010, FM 1, Problem 2

a/w Y-short Y-general Kl-short

0.01 0.0100 1.990 1.988
a(inch)  varies 0.02 0.0200 1.990 1.989
W (inch) 1 0.03 0.0300 1980 = 1.994
stress 1 0.04 0.0400 1.990 2.001
0.05 0.0500 1.980 2.012
PROBLEM: 0.06 0.0600 1.990 2.025
Plot Ki for edge crack using shortcracl  0.07 0.0700 1.990 2.041
0.08 0.0800 1.990 2.059
0.09 0.0900 1.990 2.080
>5% 0.1 0.1000 1.990 2.103
0.11 0.1100 1.980 2128
0.12 0.1200 1.990 2.155
0.13 0.1300 1.990 2.184
>109 0.14 0.1400 1.990 2.214
- 0.15  0.1500 1.990 2.247
40.00 100.0 \
35.00 +— — 7 I 80,0
| 30.00
25.00 + v / - 50
/ = K|-short
20.00 - of— — 400
| o0 / o =—KIl-general
| = / - 200 % diff
10.00 ‘
I / 0.0 |
500 ]
‘ 0.00 zz—‘nz 200 |
| 0.00000.20000.40000.60000.80001.00001.2000 ‘
|
0.3 0.3000 1.880 2947
031 0.3100 1.990 3.011
0.32 0.3200 1.990 3.077
0.33 0.3300 1.290 3.147
0.34 0.3400 1.880 3.220
0.35 0.3500 1.990 3.296
0.36 0.3600 1.990 3.375
0.37 0.3700 1.990 3.458
0.38 0.3800 1.990 3.546
0.39 0.3900 1.990 3.638
0.4 0.4000 1.990 3.734
: 0.41 0.4100 1.990 3.835
0.42 0.4200 1.990 3.941
0.43 0.4300 1.890 4.053
0.44 0.4400 1.890 4170
0.45 0.4500 1.990 4.294
0.46 0.4600 1.990 4.424

0.20
0.28
0.34
0.40
0.44
0.49
0.53
0.56
0.60
0.63
0.66
0.69
0.72
0.74
0.77
0.80
0.82
0.84
0.87
0.89
0.91
0.93
0.95
0.97
1.00
1.01
1.03
1.05
1.07
1.09
11
1.13
1.14
1.16
1.18
1.19
1.21
1.23
1.24
1.26
127
1.29
1.30
1.32
1.33
1.35

Ki-general
0.20
0.28
0.35
0.40
0.45
0.50
0.54
0.58
0.62
0.66
0.71
0.75
0.79
0,83
0.87
0.91
0.96
1.00
1.04
1.09
1.14
1.18
1.23
1.28
1.33
1.39
1.44
1.50
1.55
1.61
1.68
1.74
1.81
1.88
1.95
2.03
2.10
219
2.27
2.36
2.46
2.55
2.66
2T
2.88
3.00

%diff
-0.1
-0.1

0.2
0.6
1.1
1.7
25
3.4
4.3
5.4
6.5
76
8.9
10.1
11.4
12.7
14.1
15.5
16.9
18.3
19.7
211
225
239
253
26.8
28.2
296
31.1
32.5
339
35.3
36.8
38.2
39.6
410
425
43.9
453
46.7
48.1
495
50.9
523
53.7
55.0
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ME421-2010, FM 1, Problem 3

a(inch) tbhd

W (inch) 6
stress 20
KIC 50
PROBLEM:

When does Ki>KIC?

a
0.05
0.1
0.15
0.2
0.25
0.3
0.35
0.4
0.45
0.5
0.55
0.6
0.65
0.7
0.75
0.8
0.85
0.9
0.95
1
1.05
1.1
1.15
12
1.25
1.3
1.35
14
1.45
1.5
1.55
1.6
1.65
1.7
175
1.8

1.85

1.9
1.95
2
2.05
21
215
2.2
2.25
23

a/W

0.0083
0.0167
0.0250
0.0333
0.0417
0.0500
0.0583
0.0667
0.0750
0.0833
0.0917
0.1000
0.1083
0.1167
0.1250
0.1333
0.1417
0.1500
0.1583
0.1667
0.1750
0.1833
0.1917
0.2000
0.2083
0.2167
0.2250
0.2333
0.2417
0.2500
0.2583
0.2667
0.2750
0.2833
0.2917
0.3000
0.3083
0.3167
0.3250
0.3333
0.3417
0.3500
0.3583
0.3667
0.3750
0.3833

1.990
1.890
1.890
1.990
1.990
1.990
1.990
1.980
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.890
1.8990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990
1.990

1.988
1.988
1.991
1.996
2.003
2.012
2.023
2.035
2.050
2.066
2.084
2.103
2.124
2.146
2.169
2.194
2.219
2.247
2.275
2.305
2.335
2.367
2.400
2434
2.470
2.506
2.544
2.583
2.624
2.665
2.708
2.753
2.799
2.847
2.896
2.947
3.000
3.055
3.112
317
3.232
3.296
3.362
3.430
3.502
3.576

Y-short Y-general Kl-short

8.90
12.59
15.41
17.80
19.90
21.80
23.55
2517
26.70
28.14
29.52
30.83
32.09
33.30
34.47
35.60
36.69
37.76
38.79
39.80
40.78
41.74
4268
43.60
44 50
45,38
46.24
47.09
47.93
48.74
49.55
50.34
51.12
51.89
52.65
53.40
54.13
54.86
55.58

56.29-

56.98
57.68
58.36
59.03
59.70
60.36

Ki-general

8.89
12.57
15.42
17.85
20.03
22.04
23.93
25.75
27.50
29.22
30.91
32.58
34.24
35.90
37.57
39.24
40.93
4263
44.35
46.09
47.86
49.65 Ki>KIC
51.48 KI>KIC
53.33
55.22
57.15
58.12
61.13
63.19
65.29
67.44
69.65
71.91
74.24
76.63
79.08
81.61
84.22
86.91
89.68
92.55
95.51
98.58

101.76
105.05
108.46
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