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Sample Answer (6)

BRORSZabLZEZEE, BRORSZ2aEL-BIEOBMAZERELFET.
Both cases considering the crack length to be a and 2a are treated as a
correct answer.
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EEDEBEMICERDISGTERN AL, TORSIE2aTY. LHL, EE
[ZIE, BRDO LI NBHMNALT—ANEL, ERDF AN EHESIC
Hi=Y, BHEESIFalZHYZET. If a crack as shown in the left figure occurs
in a structure, its length is 2a. However, in real, cracks often occur from
the tip of steels as shown in the right figure. In this case, the crack length
IS a.
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In the case of crack

Sample Answer (6)  length=2a

> F1)A Scenario 1

INYRB[2kBE BRORIMNaghba G5 FETORRLEIE, ULTOKT
Bz 50 %. According the Paris’s law, number of cycles when crack length
changes from a, to a. is given by

N = 1 raca_m/zda
C(Aoym™ ),
1 2 2-m]®
— 2
Choym)™ |2 —m" .
1 2 2-m ﬂ)
(acz —a,? ..(1)

~ClhoyD)™ 2—m

m=3,C=10x 10" Ac = 100,a, = 0.005m,a, = 0.015m
FEEDEEHKRALT, By substituting the above values,

N = 2,148,479
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In the case of crack

Sample Answer (6)  length=2a

<7 1)Z Scenario 2

F9, BELEMNI00FEIDRFRAT, EBRHOESHAEDLWITERT HMERDHDSH. R
(1)&a 2DV THECE, First, calculate how much length the crack propagates at the

1 million cycles. By solving eq (1) for a,,
2

NC(Ao\m)™(2 — m) 2-m
A, = 5 0
m=3,C =1.0x10"1% Ac = 100, ay, = 0.005m,N = 1,000,000
FEEDEZHRALT, By substituting the above values,

a. = 0.0077m

1005 B LABEIZBEL T, #i1=1Za, = 0.0077mé&L, Ao = 150&ELTR(D)FETET 5L,
By using newly set a, = 0.0077m and Ac = 150 in eq (1) for the period after 1
million cycles,

N =~ 344,121

KRO-L\DITIRLEDEEHERD T, Since we want to obtain total number of
cycles, 1,000,000+344,121=1,344,121.
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In the case of crack

Sample Answer (6) 'enoth =

> F1)A Scenario 1

INYRB[2kBE BRORIMNaghba G5 FETORRLEIE, ULTOKT
Bz 50 %. According the Paris’s law, number of cycles when crack length
changes from a, to a. is given by

N = 1 raca_m/zda
C(Aoym™ ),
1 2 2-m]®
— 2
Choym)™ |2 —m" .
1 2 2-m ﬂ)
(acz —a,? ..(1)

~ Clhoym)™ 2 —m

m=3,C=10x10"1%,Ac = 100,a, = 0.01m,a, = 0.03m
FEEDEEHKRALT, By substituting the above values,

N = 1,519,204
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In the case of crack

Sample Answer (6) 'enoth =

<7 1)Z Scenario 2

F9, BELEMNI00FEIDRFRAT, EBRHOESHAEDLWITERT HMERDHDSH. R
(1)&a 2DV THECE, First, calculate how much length the crack propagates at the

1 million cycles. By solving eq (1) for a,,
2

NC(Ao\m)™(2 — m) 2-m
A, = 5 0
m=3,C =1.0x10"1% Ac = 100, ap = 0.01m,N = 1,000,000
FEEDEZHRALT, By substituting the above values,
a. = 0.019m

1005 B LAREIZBEL T, #i1=Za, = 0.019mé&L, Ao = 150&LTHK(D)ZEETET BHE,
By using newly set a, = 0.019m and Ac = 150 in eq (1) for the period after 1
million cycles,

N =~ 157,759

KRO-L\DITIRLEDEEHERD T, Since we want to obtain total number of
cycles, 1,000,000+157,759=1,157,759.




