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27.6

26.2

25.0

24.0

39.4

40.3

38.8

37.3

35.3

33.6

32.4

31.0

30.0

29.2

27.8

26.4

25.2

24.2

39.6

40.7

39.1

37.6

35.6

33.9

32.7

31.2

30.2

29.4

28.0

26.6

25.4

24.4

39.8

41.2

39.6

38.0

35.9

34.2

33.0

31.4

30.5

29.7

28.2

26.8

25.6

24.7

40.0

41.6

39.9

38.3

36.2

34.5

33.3

31.7

30.8

30.0

28.4

27.0

25.8

25.0

40.2

42.0

40.3

38.6

36.5

34.8

33.6

32.0

31.1

30.2

28.6

27.3

26.0

25.2

40.4

42.4

40.7

39.0

36.9

35.1

33.9

32.3

31.4

30.5

28.8

27.6

26.2

25.4

40.6

42.8

41.1

39.4

37.2

35.4

34.2

32.6

31.7

30.8

29.1

27.8

26.5

25.7

40.8

43.3

41.6

39.8

37.7

35.7

34.5

32.9

32.0

3.2

29.4

28.1

26.8

26.0

41.0

43.7

2.0

40.2

38.0

36.0

34.8

3.2

32.3

31.5

29.7

28.4

27.1

26.2

41.2

4.1

42.3

40.6

38.4

36.3

35.1

33.5

32.6

31.8

30.0

28.7

27.3

26.5

41.4

44.5

2.7

40.9

38.7

36.6

35.4

33.8

32.9

32.0

30.3

28.9

27.6

26.7

41.6

45.0

43.2

41.4

39.2

36.9

35.7

3.2

33.3

32.4

30.6

29.2

27.9

27.0

41.8

45.4

43.6

41.8

39.5

37.2

36.0

4.5

33.6

32.7

30.9

29.5

28.1

27.2

42.0

45.9

44.1

42.2

39.9

37.6

36.3

34.9

34.0

33.0

31.2

29.8

28.5

27.5

42.2

46.3

44.4

42.6

40.3

33.0

36.6

35.2

34.3

33.3

31.5

30.1

28.7

27.8

42.4

46.7

44.8

43.0

40.6

38.3

36.9

35.5

34.6

33.6

31.8

30.4

29.0

28.0

42.6

47.2

45.3

43.4

4.1

38.7

37.3

35.9

34.9

34.0

32.1

30.7

29.3

28.3

42.8

47.6

45.7

43.8

41.4

39.0

37.6

36.2

35.2

34.3

32.4

30.9

29.5

28.6

43.0

48.1

46.2

4.2

41.8

39.4

38.0

36.6

35.6

34.6

32.7

31.3

29.8

28.9

43.2

48.5

46.6

44.6

2.2

39.8

38.3

36.9

35.9

34.9

33.0

31.5

30.1

29.1

43.4

49.0

47.0

45.1

42.6

40.2

38.7

37.2

36.3

35.3

33.3

31.8

30.4

29.4

43.6

49.4

47.4

45.4

43.0

40.5

39.0

37.5

36.6

35.6

33.6

32.1

30.6

29.6

43.8

49.8

47.9

45.9

43.4

40.9

39.4

37.9

36.9

35.9

33.9

32.4

30.9

29.9

4.0

50.4

48.4

46.4

43.8

41.3

39.8

38.3

37.3

36.3

34.3

32.8

31.2

30.2
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Jou, s (MP2)

d,, (mm)

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

=6.0

44.2

50.8

48.8

46.7

4.2

4.7

40.1

38.6

37.6

36.6

34.5

33.0

31.56

30.5

4.4

51.3

49.2

47.2

44.6

42.1

40.5

39.0

33.0

36.9

34.9

33.3

31.8

30.8

44.6

51.7

49.6

47.6

45.0

2.4

40.8

39.3

38.3

37.2

35.2

33.6

32.1

31.0

144.8

52.2

50.1

48.0

45.4

42.8

41.2

39.7

38.6

37.6

35.5

33.9

32.4

31.3

45.0

52.7

50.6

48.5

45.8

43.2

41.6

40.1

39.0

37.9

35.8

34.3

32.7

31.6

45.2

53.2

51.1

48.9

46.3

43.6

42.0

40.4

39.4

38.3

36.2

34.6

33.0

31.9

45.4

53.6

51.5

49.4

46.6

44.0

42.3

40.7

39.7

38.6

36.4

34.8

33.2

32.2

45.6

54.1

51.9

49.8

47.1

4.4

42.7

41.1

40.0

39.0

36.8

35.2

33.5

32.5

45.8

54.6

52.4

50.2

47.5

44.8

43.1

41.5

40.4

39.3

37.1

35.5

33.9

32.8

46.0

b5.0

52.8

50.6

47.9

45.2

43.5

41.9

40.8

39.7

37.5

35.8

34.2

33.1

46.2

55.5

53.3

51.1

48.3

45.5

43.8

2.2

41.1

40.0

37.7

36.1

34.4

33.3

46.4

56.0

53.8

51.5

48.7

45.9

44.2

42.6

41.4

40.3

38.1

36.4

34.7

33.6

46.6

56.5

54.2

52.0

49.2

46.3

44.6

42.9

41.8

40.7

38.4

36.7

35.0

33.9

46.8

57.0

54.7

52.4

49.6

46.7

45.0

43.3

42.2

41.0

38.8

37.0

35.3

34.2

47.0

57.5

55.2

52.9

50.0

47.2

45.2

43.7

42.6

41.4

39.1

37.4

35.6

34.5

47.2

58.0

55.7

53.4

50.5

47.6

45.8

4.1

42.9

41.8

39.4

37.7

36.0

34.8

47.4

58.5

56.2

53.8

50.9

48.0

46.2

4.5

43.3

42.1

39.8

38.0

36.3

35.1

47.6

59.0

56.6

54.3

51.3

48.4

46.6

4.8

43.7

2.5

40.1

38.4

36.6

35.4

47.8

59.5

57.1

54.7

51.8

48.8

47.0

45.2

4.0

42.8

40.5

38.7

36.9

35.7

48.0

60.0

57.6

56.2

52.2

49.2

47.4

45.6

4.4

43.2

40.8

39.0

37.2

36.0

48.2

58.0

56.7

52.6

49.6

47.8

46.0

4.8

43.6

41.1

39.3

37.5

36.3

48.4

58.6

56.1

53.1

50.0

48.2

46.4

45.1

43.9

41.5

39.6

37.8

36.6

48.6

59.0

56.6

53.5

50.4

48.6

46.7

4.5

44.3

41.8

40.0

38.1

36.9

48.8

59.5

57.1

54.0

50.9

49.0

47.1

45.9

44.6

42.2

40.3

38.4

37.2

49.0

60.0

57.5

54.4

51.3

49.4

47.5

46.2

45.0

42.5

40.6

38.8

37.5
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Jou, s (MP2)

()
B 0.5|1.0(1.5(2.0(2.5]|3.0|3.5]|4.0| 4.5| 5.0 5.5|=>=6.0
49.2 — |58.0(54.8(51.7|49.8|47.9| 46.6( 45.4( 42.8( 41.0| 39.1| 37.8
49.4 — |58.5|56.3|52.1|50.2| 48.3( 47.1| 45.8| 43.2| 41.3| 39.4| 38.2
49.6 — |58.9(65.7(52.5|50.6| 48.7| 47.4( 46.2( 43.6 [ 41.7| 39.7| 38.5
49.8 — |59.4(56.2|53.0(51.0]| 49.1 47.8| 46.5( 43.9| 42.0| 40.1| 38.8
50.0 — |59.9(56.7|53.4(51.4]| 49.5( 48.2]| 46.9( 44.3| 42.3| 40.4| 39.1
50.2 — | — [57.1|53.8(51.9|49.9( 48.5| 47.2( 44.6| 42.6| 40.7| 39.4
50.4 — | — [57.6|54.3(52.3|50.3(49.0| 47.7( 45.0| 43.0| 41.0] 39.7
50.6 — | — |58.0|54.7|52.7|50.7( 49.4| 48.0| 45.4| 43.4| 41.4| 40.0
50.8 — | — [58.5(565.1|53.1|51.1|49.8(48.4(45.7(43.7|41.7| 40.3
51.0 — | — [59.0]|55.6(53.5|51.5(50.1|48.8( 46.1| 44.1| 42.0] 40.7
51.2 — | — [59.4/56.0|54.0|51.9|50.5(49.2(46.4( 44.4| 42.3] 41.0
51.4 — | — [59.9)56.4|54.4|52.3|50.9(49.6(46.8(44.7|42.7| 41.3
51.6 — | — | — |56.9|54.8|52.7|51.3(50.0|47.2|45.1]|43.0| 41.6
51.8 — | — | — |57.3|55.2|53.1(51.7| 50.3| 47.5| 45.4| 43.3| 41.8
52.0 — | — | — |57.8|55.7|53.6(52.1|50.7| 47.9| 45.8| 43.7| 42.3
52.2 — | — | — |58.2|56.1|54.0(52.5|51.1| 48.3| 46.2| 44.0| 42.6
52.4 — | — | — |58.7|56.5|54.4| 53.0(51.5(48.7( 46.5| 44.4] 43.0
52.6 — | — | — [959.1|57.0|54.8|53.4(51.9(49.0( 46.9| 44.7| 43.3
52.8 — | — | — |59.6|57.4|55.2|53.8(52.3|49.4|47.3| 45.1| 43.6
53.0 — | — | — |60.0|57.8]|55.6|54.2(52.7(49.8(47.6| 45.4] 43.9
53.2 — | — | — | — [58.3]56.1[54.6|53.1(50.2| 48.0( 45.8| 44.3
53.4 — | — | — | — |58.7|56.5(55.0|53.5(50.5| 48.3| 46.1| 44.6
53.6 — | — | — | — [59.2]56.9(55.4|53.9(50.9| 48.7| 46.4| 44.9
53.8 — | — | — | — [59.6|57.3[55.8|54.3(51.3|49.0| 46.8| 45.3
54.0 — | —|— | — | — |57.8]56.8|54.7| 51.7| 49.4| 47.1| 45.6
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Jou, s (MP2)

()
B 0.5|1.0(1.5(2.0(2.5]|3.0|3.5]|4.0| 4.5| 5.0 5.5|=>=6.0
54.2 — | —|— | — | — |58.2[]56.7|55.152.1| 49.8| 47.5] 46.0
54.4 — | —|—=|—|— |58-6[57.1|55.6]|52.5|50.2| 47.9| 46.3
54.6 — | — | — | — | — |59.1|57.5( 56.0(52.9(50.5| 48.2] 46.6
54.8 — | — | — | — | — |59.5([57.9|56.4|53.2| 50.9| 48.5| 47.0
55.0 — | —|— | — | — |59-9[58.4|56.8(53.6|51.3| 48.9| 47.3
55.2 —|—=|—=1|—|—|— [58-8|57.2|54.0| 51.6| 49.3| 47.7
55.4 — | —|— | —|— | — [59.2|57.6(54.4]|52.0| 49.6| 48.0
55.6 — | === |—|— [59.7|58.0|54.8| 52.4| 50.0| 48.4
55.8 —|—|—|—|— 1| — | — |58.5[55.2|52.8|50.3| 48.7
56.0 — | —|—|—|—1]— | — |58.9[55.6]|53.2|50.7| 49.1
56.2 —|— === — | — |59.3[56.0|53.5|51.1| 49.4
56.4 — | — | =] —|— | — | — [59.7[56.4]|53.9(51.4]| 49.8
56.6 — | —|—|—|—|—|— | — |56.8]54.3|51.8]| 50.1
56.8 — | === |—=|—=1|—1|— |57.2|54.7| 52.2| 50.5
57.0 —|—=|=|1—|—|—=|—1|— |57.6|55.1|52.5| 50.8
57.2 —|—=|—=1—|—|—=|—1|— |58.0|55.5|52.9| 51.2
57.4 — | —|— | —|—|—|— | — |58.4|55.9|53.3| 51.6
57.6 — | — | =] —|—|—|— | — |58.9]56.3[53.7] 51.9
57.8 — | — | =] == | —|— | — [59.3]56.7[54.0] 52.3
58.0 — | — = —|—|—|—|— [99.7(57.0| 54.4] 52.7
58.2 — | — === —|—|— | — |57.4|54.8] 53.0
58.4 —|—|—|—|—1—|—|— | — |57.8]55.2] 53.4
58.6 —|—=|=—-|—|—=|—1—|— |58.2|55.6| 53.8
58.8 — === |—=|—=1|—=1—|— |58-6/55.9| 54.1
59.0 — === |—=|—=|—1—=1|— |59.0|56.3| 54.5
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Jou, s (MP2)

()

B 0.5|1.0(1.5(2.0(2.5]|3.0|3.5]|4.0| 4.5| 5.0 5.5|=>=6.0
59.2 — | — === —|— | — | — |59-4/56.7| 54.9
59.4 — === |—=|—=|—1—=1|—|59.8|57.1| 55.2
59.6 - l—{—1—|—1—|—|—|—| — |57.5] 55.6
59.8 - === === == — |57.9] 56.0
60.0 — | —|—]—|—|—|—|—1]— | — |58.3]| 56.4
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(MPa)
(mm)
0.0; 0.5; | £ (MP2) <C40.0 45.0 50.0 55.0~60.0
1.0 K (MPa2) —+4.5 +3.0 —+1.5 0.0

fo (MP2) <30.0 35.0 40.0~60.0
1.5; 2.0

K (MPa2) +3.0 +1.5 0.0

Sou,i , 0.1MPa,
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Bina

90° 60° 45° 30° —30° | —45° | —60° | —90°
20 —6.0 | —5.0 | —4.0 | —3.0 [ +2.5 | +3.0 | +3.5 | +4.0
21 —-59| —49 | —4.0 | —3.0 +2.5( +3.0 [ +3.5 | +4.0
22 —5.8 | —4.8 | =39 | —2.9 | +24 | +2.9 | +3.4 | +3.9
23 —56.7 | —4.7 | —3.9 | —2.9 | +2.4 | +2.9 | +3.4 | +3.9
24 —56 | —46 | —38| —2.8| +23 | +2.8| +3.3 | +3.8
25 —55| —45| —3.8 | —2.8 | +23 | +2.8 | +3.3 | +3.8
26 —5.4 | —44 | =3.7 | —2.7 | +2.2 | +2.7 | +3.2 | +3.7
27 —56.3 | —4.3 | 3.7 | —2.7 | +2.2 | +2.7 | 3.2 | +3.7
28 —5.2 | —4.2 | —3.6 | —2.6 [ +2.1 (| +2.6 | +3.1 | +3.6
29 —5.1 | —4.1| =36 | —2.6 | +2.1 | +2.6 | +3.1 | +3.6
30 —5.0 | —4.0 [ —3.5 | —2.5 | +2.0 [ +2.5 | +3.0 | +3.5
31 —4.9 | —4.0 | =35 | —2.5 | +2.0 | +2.5 | +3.0 | +3.5
32 —4.8| -39 —34 | —24 | +1.9( +24( +2.9 | +3.4
33 —4.7| -39 —34 | —24 | +1.9( +24 | +2.9 | +3.4
34 —4.6 | —3.8| —33 | —23| +1.8 | +2.3 | +2.8 | +3.3
35 —4.5| —3.8| —33 | —2.3 | +1.8 | +2.3 | +2.8 | +3.3
36 —4.4 | =3.7 | =32 | —2.2 | H1.7 | 4+2.2 | +2.7 | +3.2
37 —4.3 | =3.7 | =3.2 | —2.2 | +1.7 | +2.2 | +2.7 | +3.2
38 —4.2 | —3.6 [ —3.1 [ —2.1 | +1.6 | +2.1 | +2.6 | +3.1
39 —4.1| —3.6 | —3.1 | —2.1 | +1.6 [ +2.1 | +2.6 | +3.1
40 —4.0 | =35 —3.0 [ —2.0 [ +1.5 | +2.0 [ +2.5 | +3.0
41 —4.0 | =3.56( —=3.0 | —2.0 | +1.5 [ +2.0 [ +2.56 | +3.0
42 —39| —34| —29 | —1.9 | +1.4 | +1.9 | +2.4 | +2.9
143 —39| 34| —29| —1.9| +1.4 | +1.9 | +2.4 | +2.9
44 —3.8| 33| —28| —1.8( +1.3 | +1.8( +2.3 | +2.8
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Rre

90° 60° 15° 30° | —30° | —45° | —B0° | —90°
45 —38| —3.3| —2.8| —1.8| +1.3| +1.8 | +2.3 | +2.8
16 —3.7| —3.2 | —2.7 | —1.7 | +1.2 | 1.7 | 2.2 | +2.7
47 —3.7 | —3.2| —2.7 | —1.7 | +1.2 | H1.7 | +2.2 | +2.7
48 —3.6 | —3.1| —26 | —1.6 | +1.1 | +1.6 | +2.1 | +2.6
19 —3.6 | —31| —26 | —1.6 | +1.1 | +1.6 | +2.1 | +2.6
50 —35| —3.0 | —25| —1.5 | +1.0 | 4+1.5 | 2.0 | +2.5
: D Ry 20 5 , 20 50 :

) Rna Ruas 0.1,

30




0.1,

31

(RD (R) (R (R
20 42.5 —3.0 36 +0.9 —1.4
21 +2.4 —2.9 37 +0.8 —1.3
22 +2.3 —2.8 38 +0.7 —1.2
2 +2.2 —2.7 39 +0.6 —1.1
24 +2.1 —2.6 10 +0.5 —1.0
2% 42.0 —2.5 41 +0.4 —0.9
% +1.9 —2.4 12 +0.3 —0.8
27 +1.8 —2.3 13 +0.2 —0.7
28 +1.7 —2.2 4 +0.1 —0.6
29 +1.6 —2.1 15 0 —0.5
30 415 —2.0 16 0 —0.4
31 +1.4 —1.9 47 0 —0.3
32 +1.3 —1.8 18 0 —0.2
33 +1.2 —1.7 19 0 —0.1
34 +1.1 —1.6 50 0 0
35 +1.0 —1.5

: OR, R, 50 20 50

@
®
@




E.0.1

E.0.2 N

6 150mm ’

2 30~80kN s
3.2.1

0-1, Rﬂlo

(MPa), 0.1MPa,
E.0.4

Jeu (MP2) s °
32

2.1.3

Jeu



fou = ARY, (E.0.4-1)
3 b
e d e 5.3.1 ’
s=+-L y f&"—l‘xmo (E.0.4-2)
n | S,
= 2
e,=\/nl_1i_1 [fw’j‘:“'_‘l] X100 (E.0.4-3)
o— (%),
0.1;
e %) 0.1;
fcu,i_ ?
(MPa), 0.1MPa;
Fuyi By,
(MPa), 0.1MPa;
[ — ’
E.0.5 ’
, o
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(MPa)

(MPa)
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