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7.43

(a) An AISI steel plate has width 7= 30 cm and a central crack with size of
3 mm._ The plate is under a uniform stress. Find the maximum wvalue of
the stress is KJe = 50 MPa m1/2.

(b) If the part has to operate at a stress of 1,500 MPa, compute the maximum
crack size that the plate can have.

Solutions:
W =30cm=03m

2a=3mm=—a=15mm=0.0015m
K =50MPa*m"? =50*10° Pa*m"?

(a) use Kr= I'J«J’FE use Y=1 since W>>a
oo K& _ 50*10° Pa*m""?
Y\ma  1,/m(0.0015)
(b) If
o =1,500MPa

Kr=TYo\ma

=T728MPa

=1 nd x 12
. R e R
7 Yoz (1*1500%10°Pa)

cracksize=2*a=2*35*10" =7.0*107"
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7.43

(a) An AISI steel plate has width #"= 30 cm and a central crack with size of
3 mm_ The plate is under a uniform stress. Find the maximum value of
the stress is Kle =50 MPa m1/2.

(b) If the part has to operate at a stress of 1,500 MPa, compute the maximum
crack size that the plate can have.

Solutions:

W =30cm=073m
2a=3mm=—a=15mm=0.0015m
Kic =50MPa*m"? =50*10° Pa*m"?

(a) use Kic=Yo-fmause Y=1 since W==a
K _ 50*10°Pa*m'”

G = —728MPa
Y/ma 1,/7(0.0015)
(b) If
o =1.500MPa

Ki=Yo+ma
wqnd x_ 12
e i LA o G
n Yo a (1*1500*10° Pa)

cracksize=2*a=2*35*10" =7.0*10™*
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