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Fig. 3. Beam with transverse crack: (a) Original model of the cracked
beam and (b) replaced model for the cracked beam
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Piezoelectric Patch

Fig. 1. A cracked rotating beam with a piezoelectric patch
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Fig. 2. A simply supported cracked beam with a piezoelectric patch
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Table 1. DTM theorems used for equations of motion [36]

F(k)=G[k]xH[k] S(x)=g(x)£h(x)
F(k)=u614] (x)= g )
F ()= 6lk-H [ £ ()=5()h(x)
QORI 7= L50)
F(k)=5(k—n)={(1)l§1;zz £(x)=x"

Yoo

T(x,) 6w3((9f Y JrchG[aw3 (gf’t) -6, (X:’t)J -

1 3 :r 6W3 x:, N . q

kt[T(xL ) (x )+KAG[ <(3x )793 (xt)D (@9)
. i 1 00,(x.1)

93(xc,t)—6’2(xc,t)=k—EI = (>9)

5 ol cylie S Sl sy 50 0l D) My o (died jaluiS

(V)

S, 5 SeySlgiy s culs By Slag D {)e) iy 5
ge32]L

J =57 p2g gy
" 4C EI (H +h)

M, %ath(H +h)§ ==, (0, (x)-6,(x))

()

C, 5 ooy )98 g S Sllgsn cb € (38 dally
G Cuom ) (Siwew byl ol S Sl saY (S sl cgd b
V8] 5 ol @jle G Sl &Y

H angaf’t)‘“ = E'af’t) =M, (W)
1 ™ s S0 g )

1) 2 ((; ”)+KAG[‘3WI ((; t)—@(xl ’)J (o)
w, (x7.8) = w (x7.1) .
0,(x.1)=6,(x 1) o

2l o Cawd 4 S5 Sy Y Canly Caows gl i 3yl 4

00,(xi,t) _ 00,(x.t)  Er :
El— ———El———=-—M, (YY)
T(XB)M(;‘;”)+KAG{aw‘gf”)—@(x;,r)}

. ) (< WY)
T(x;)a%gf’t)+KAG{aW3gf’t)—93(x3,t)}
w, (x;,t):w3 (x;,t) (z ')
0,(x5.1)=0,(x;.1) (>7)

b dgdiee il (V1) ey SH(IY) 5 (1Y) Lalgy 2 M,

ik I Jlosl yoluiS (V1) dlae 3T, sl o jlade (35 o >
SHIS S5 5 Jgl (88 @oms )3 9 335 o Bl S xSy s Y
b ag mlss o o )OS 50 ol il 8 plas S iSUlgsy &Y
I8 35 IV nl Jlacl W 5 b 395 48 s o) e 5l
ST cuslin e 3 o )6 alm G S5 el 55 Jyl b



VoA B AY ais ATAA Jlu ) o)l DY 0593 ¢S yuel SilSo owigen 4 il

[V (5550 bl g 39 o5 Juundlpi3 Jd (couilgB ¥ Jgo>
Table 2. DTM theorems used for boundary condition [36]
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Table 3. Characteristics of the beam and the crack in numerical
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Fig. 4. First mode shape of a simply supported beam (healthy, cracked
and repaired beams)
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Fig. 5. Second mode shape of a simply supported beam (healthy,
cracked and repaired beams)
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Fig. 6. Third mode shape of a simply supported beam (healthy, cracked
and repaired beams)
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Table 4. Characteristics of the piezoelectric patch in numerical example 1
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Table 5. Natural frequencies of healthy, cracked and repaired beams
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Table 6. Characteristics of the beam and the crack in numerical
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Fig. 7. Convergence of the first three natural frequencies
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the healthy and cracked beams
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Table 7. Characteristics of the piezoelectric patch in numerical example 2
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Fig. 10. Effect of the rotation speed on the third natural frequency of
the healthy and cracked beams
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Fig. 11. Effect of the crack depth on the repair moment coefficient
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