Composites Lesson [0 Al 2 A

6 Tsoai-wuw Tensor Failure Criterion

2 2
Fl-l S 7_)—_’-2 676')_‘\’516-;“',:64 'Z',l-(—ﬁﬁ‘,’ -\—1[;62’: \

Rt; = ) IE = —\—
XX, Ly, T % s*
£F:-Ll.1 I
' Xt“xc ’ S \/f—\ \/L
\
I‘F tl‘).:g “\en EI:‘AZ‘LFHFZ').) /?. Can l)&

Cancicdlered otherwise its value Must be

obtained cx/)er)me nfm@éy -



200

50

Ox

BORON-EPOXY O

-7

® TENSION DATA AP
—— TSAI-HILL Ox
~==TSAI-WU [F;, = ~.58x104(ksi)2]

X T 1 200
2 T-%/
AN

1400

T 1000
-1800

-600

[F45 = -1.2x10-§(MPa)-2] 1400

200

T oo TSARWU [Fyp = —4.8x10~%(ksi)2]
& [Fy, = -10x10~§(MPa)~2] |
1

0° 15° 30° 45° 60° 75°

OFF-AXIS ANGLE, 6

0
90°

Ox
MPa



The Tsai-Wu failure criterion has several important characteristics:

(1) Increased curve-fitting capability over the Tsai-Hill and
Hoffman criteria because of an additional term in the equation.

(2) The additional term, F,,, can be determined only with an ex-
pensive and difficult-to-perform biaxial test.

(3) Graphical interpretations of the results are facilitated by the
tensor formulation.
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Figure 4-4 Geometry of Deformation in the x-z Plane

Accordingly, if the laminate is thin, a line originally straight and
perpendicular to the middle surface of the laminate, i.e., a normal to the
middle surface, is assumed to remain straight and perpendicular to the
middle surface when the laminate is deformed, e.g., bent, extended,
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The Symbd /noujhr/ (0) Is used to designate middle. surface

values, of o vaviable.
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