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Tai sao can nghién ctru CPH?
The deHavilland Comet (1954)
The catastrophic collapse of the Silver Bridge in Ohio, USA (1967)
737 Boeing (1988)
Northridge Valley (Southern California) (1994)
The German Intercityexpress 884 (1998)
Missouri Air National Guard F-15C (2007)
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» The deHavilland Comet (1954)
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Point Pleasant West Virginia Silver Bridge Part 3.mp4
Silver Bridge - Wikipedia, the free encyclopedia.html
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737 Boeing (1988)
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“Multiple fatigue
cracks linking up to
form a large,
catastrophic crack”

April 28, 1988: Aloha Airlines flight 243, Boeing 737-
200 near Maui, Hawaii, fuselage upper crown skin and
structure separated in flight.
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» The

Fig. 1.1 Fracture surface of broken ICE train wheel tire. Reprinted from Engineering Failure
Analysis, Vol 11, V. Esslinger, R. Kieselbach, R. Koller, and B. Weisse, “The railway accident of
Eschede—technical background,” 515-535, copyright (2004), with permission from Elsevier [7]
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Eschede train disaster - Wikipedia, the free encyclopedia.html
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» Missouri Air National Guard F-15C (2007)
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Nghién ciru CPH 1a nghién ctru gi?
Khi vt the ton tai vét nut hay 16 hong thi c6 the bicu dién tai nhu ham theo
kich thudc vét nut, thot gian va cau hinh?
Téc do va hudng phat trién vét nat khi biét lich sir dat tai?
Chu ky tai va thoi gian dit tai anh hudng dén sy lan truyén vét nit?
Kich thudc vét nit duge cho phép ton tai?
Cac cap do tiép can:
Cap d6 nguyén tir (atomic level)
Cap d6 vi mo (microstructure level)
Continuum mechanics
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Vidu
Tam (dan hoi tuyén tinh) ntt chiu kéo
Orogie =
27rY
K, =1.120,/7a

Phi dan hdi \

r>r, == Dan hoi

r<r, == Yielding zone r, «a
Small scale yielding
(SSY)
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Mo hinh chay déo ti I¢ nho - Small Scale Yielding (SSY) Model

X6t truong mg suét trong 1 hinh vanh khanr >r,, r <a duogc Xép X1:
Ay f ( (9) Hé s6 cuong do (tap trung) (g suat.
27y Thé hién tai va hinh hoc cua tai.

Nguyén ly »: két qua nghién ctru sy pha hiy trén mau 0.2m c6
th¢ duoc sir dung cho cau tric 16n 10m.

D6 bén déo
Kich thuéc ctia ving phi dan hoi c6 ti 18 1a: B K/

Vai tro cua SSY:

Su hitu dung cta viéc phan tich tmg suat dan hoi nam & su tuong tu cla
phan b6 tmg suat gan dinh vét niit cho tat ca cac cau hinh. Vi gia dinh
su léch khoi tuyén tinh chi xdy ra ¢ vung bé so voi cac chiéu hinh hoc
thi hé so cu:cmg d6 ung suat chi ph01 truong bién dang cuc bo. Nghia la
khi hai vat the, co kich thuéc vét nit khac nhau va cach dat tai khac
nhau, s¢ cO truong ‘blen dang tai dinh vét nit gidong nhau khi hé s6
cuong do irng suat bang nhau.
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Tiéu chuan pha hay
D0 cing pha huy:

. W D6 cieng pha hay (fracture toughness)
>
2

Téc d6 giai phong niang luong: G — ning luong tiéu tan trén don vi dién tich
cua bé mat pha huy moi.

G >%} Ndng lwgng (trén don vi dién tich) can dé lan truyén vét

SS

nirt
. -
=
Pha huy mo1 (fatigue fracture): tai chu ky va K| < K, ﬁ Specitc
Pha huy an mon (corrosiong cracking): twrong tac S ﬂ/” -

gilta ng suat va nhan t6 an mon

Stress
Corrosion
Cracks
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