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Abstract: The crack tip opening displacement and crack mouth opening displacement are two indexes
evaluating the magnitude of crack opening during fracture. The current investigation presents a study of
relationship between the crack tip opening displacement and crack mouth opening displacement throughout the
development of cracks using the wedge splitting compact tension fracture tests. It is found that the relationship
between them can be characterized by a tri-linear model, and that the two governing points on the tri-linear model
approximately correspond to the cracking and critical unstable propagation of cracks, respectively. Furthermore,
the influence of depth of specimens on the crack tip opening displacement and crack mouth opening displacement
at the cracking moment and unstable propagation moment is discussed. Subsequently, based on a hinge model, a
new formula for calculating the crack tip opening displacement is developed. The comparison between
experimental values of the crack tip opening displacement and the calculated shows a good agreement.
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Table 1 Sizes of compact tension specimens and experimental results
WhEE Ry @ @ B owony crop — M QR Lo e
mm mm MPa pm um 45 B A/ B A N ~ N

(%) (%) i (%) ¥ (%)
CT200-1 240x199x205 80 119.84 3590 89.80 33.30 152 348 450 53.1 915 1.89 9430 7856 20.03 10326 10023 3.02
CT200-2 240x196x200 80 111.82 31.85 89.40 2390 7.6 225 585 454 797 10.85 7589 7816 2.94 10394 10690 2.77
CT200-3 240x196x200 80 118.30 35.05 88.80 30.80 15.6 29.12 546 50.12 81.08 7.88 7635 7657 028 9417 9622 2.13
CT200-4 240x198x203 80 120.19 38.92 9220 3620 — 3190 1188 — 7830 17.75 — 9271 — 10530 10609 0.75
CT200-6  240x197x200 80 114.43 3597 87.70 3620 174 3370 691 3670 73.70 19.00 8430 8657 2.62 10918 10938 0.18
T 116.94 3554 89.58 32.08 13.95 30.41 6.92 46.33 80.57 11.47 8271 8251 6.46 10317 10376 1.77
CT300-1 360x202x303 120 170.72 34.41 11481 4512 19.90 49.60 9.93 6570 120.90 5.04 12180 9975 22.11 15242 15330 0.57
CT300-2 360x203x301 120 171.01 38.39 10136 30.54 830 20.70 3222 42.60 80.43 26.02 10263 10452 1.81 14047 14788 0.57
CT300-3 360x202x300 145 186.42 41.80 107.60 54.00 21.00 44.60 17.41 4650 99.30 8.35 10679 10020 6.57 12447 12561 0.91
CT 300-4 360x203x299 120 158.51 27.15 119.86 2830 6.90 2430 14.13 50.30 109.70 926 9702 11316 14.27 14924 15129 13.55
CT300-5 360x200x298 120 173.79 28.31 123.70 4930 12.70 41.70 1541 54.20 121.90 146 8498 8930 4.84 11967 12068 5.08
T EE 172.09 34.01 113.47 4145 13.76 36.18 17.82 51.86 106.47 10.03 10264 10139 9.92 13726 13975 4.13
CT600-1 720x210%x600 240 304.81 33.92 14493 5830 14.00 41.60 28.65 51.10 112.00 29.40 15315 20473 25.19 24827 26689 6.94
CT600-2  720x219%x607 265 331.73 31.21 19420 3345 7.70 3140 6.13 81.90 19020 2.11 19125 19201 4.09 28070 28131 0.30
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A B AR B 15

240
240
240

305.84
315.51
316.62

34.04
31.21
34.49

145.06
176.50
179.40

44.70
65.70
73.40

10.80
13.60
4.90

CT 600-3
CT 600-4
CT 600-6

720%215%600
720x219%605
720%212 %606

38.40
50.70
62.20

8.74
22.99
6.72

15724 15846
15358 22905
14542 26494

0.77
32.95
22.62

26553
27825
31076

27208 2.41
29120 4.45
31509 1.57

14.09
22.83
15.26

59.40
55.80
49.60

133.40
143.50
168.10

FHIME 314.90 32.97 168.02 5511 10.20

44.86

17.39 59.56 149.44 13.99 16013 20983 17.12 27670 28543 3.13

345
320
320
320
320

436.18
441.02
406.77
413.68
422.35

30.23
29.88
33.33
32.28
32.25

218.96
225.00
166.60
176.50
195.37

90.90*
105.20*
63.60
58.19
59.70

18.20
14.70
14.30
15.70
5.90

CT 800-1
CT 800-2
CT 800-3
CT 800-4
CT 800-6

960 %240 %806
960 %246 <806
960%235x800
960 %241 x800
960%230x803

55.90

72.00

63.60
42.60
50.30

23.04
23.29
0
18.69
8.78

23269 31471
21836 30649
23677 20655
22355 22564
19496 23752

26.07
28.19
14.63
1.00
17.92

33116
34096
33728
33702
34079

34696 4.56
34996 2.58
33728 0

33968 0.78
34255 0.51

34.93%
31.56*
0
26.80
15.75

81.90
74.60
74.60
80.10
69.20

166.70
182.50
166.60
148.70
179.60

*

T 424.00 31.59 196.49 60.50 13.76

56.88

14.00 76.08 168.82 14.76 22127 20374 17.56 33745 34329 1.68

1200x245x1010
1200x245x1010
1200x270x1013
1200x240x1010
1200 %250 %1005
1200x270x1010

400
400
400
400
400
400

499.55
472.46
469.00
479.57
478.34
515.85

29.06
29.28
25.77
30.63
29.05
27.47

220.60
205.26
247.90
214.15
206.00
266.00

62.50
52.80
59.78
54.90
52.72
73.70

9.40
8.00
8.70
16.10
17.50
16.40

CT 1000-1
CT 1000-2
CT 1000-3
CT 1000-4
CT 1000-5
CT 1000-6

63.90
41.60
59.70
56.60
44.80
63.90

224.30
177.60
263.40
220.40
189.59
246.80

1.65
15.57
5.89
2.83
8.67
7.79

23886 28751
25427 28539
33606 38515
28327 35155
30192 30192
31744 37321

16.93
10.90
12.21
19.43
1.00
14.95

42883
45157
55736
48034
44742
49057

43580 1.60
46631 3.17
55918 0.33
48169 0.28
45522 1.71
50474 2.82

2.24
21.2
0.13
3.10
15.02
13.30

80.80
83.80
103.0
89.10
100.3
104.4

RSN 487.79 28.54 226.65 59.40 12.68

55.08 9.17

93.57 220.62 7.07 28864 33097 12.57 47602 48383 1.65
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Table 2 Comparison of CTOD, between the calculated and
the measured

. N Shah (1 Xu (2 (9
BAERS SElm ﬁﬁfﬁ/ﬁn)q H‘ﬁﬂiguin ﬁﬁf(ﬁ/)um
CT200-1 33.30 39.38 29.85 33.55
CT 200-2 23.90 36.26 25.44 29.53
CT 200-3 30.80 38.29 28.75 32.49
CT 200-4 36.20 40.38 30.83 34.61
CT 200-6 36.20 36.51 26.39 30.28
FHIME 32.80 38.20 28.26 32.09
CT 300-1 45.12 48.10 34.10 39.24
CT 300-2 30.54 42.43 30.23 34.75
CT 300-3 54.00 35.81 2391 28.89
CT 300-4 28.30 4531 29.12 34.96
CT 300-5 4930 5251 38.29 43.67
RSN 41.46 44.79 31.13 36.31
CT 600-1 58.30 51.68 30.82 38.14
CT 600-2 33.45 65.05 39.07 49.02
CT 600-3 44.70 52.04 31.23 38.53
CT 600-4 65.70 66.87 4224 50.88
CT 600-6 73.40 54.19 43.41 52.17
FIME 55.11 57.97 37.35 45.76
CT 800-1 90.90%* 75.46* 45.77 56.91
CT 800-2 105.20% 91.17* 61.74 72.21
CT 800-3 63.60 59.58 35.54 43.96
CT 800-4 58.19 64.98 39.96 48.76
CT 800-6 59.70 57.34 47.34 56.88
TEME 60.50 60.63 40.23 55.75
CT 1000-1 62.50 76.65 43.96 55.27
CT 1000-2 52.80 62.77 31.48 42.47
CT 1000-3 59.78 74.35 36.47 49.83
CT 1000-4 54.90 68.05 35.53 46.89
CT 1000-5 52.72 64.93 33.74 44.66
CT 1000-6 73.70 97.98* 59.74 73.03

T 59.40 69.35 36.24 52.02
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