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LOCATION OF ACOUSTIC EMISSION SOURCE ON CURVED SURFACES
AND THREE-DIMENSION STRUCTURES

JIN Zhong shan LIU Shifeng GENG Rong sheng”, SHEN Gong tian’’
(Department of Mechanical Engineerings Tsinghua University, Beijing 100084, China)

Abstract: There are mainly four methods for locating acoustic emission sources on curved surface and three-dimension

structures including time arriving zone, correlation and pattern recognition. Time arriving method is intwduced in
detail

Keywords: Acoustic emission testing; Curved surface; Three dimension structure; Location technique; Signal pro-

cessing
N [1]
o b
. ~
[1]
’
b
’ o b
. o ’
b b o .
~ o ’
b o . ’ )
[2]
’ ’
o b ’ o
£2002-01-14 (3
D . 100076 ’ : ’
2 , 100013

° 205 -



)s ( )
( ) . AB* = R? (sinBsin a; — sinfasin ax)? +
R? (sinBicosa; — sinfacos 0)? +
Rz(COSBI_ cosBz)2 D
AB

: i AB = R[Tt— Zarccos[%] @)
s , 1) @

’ AB = R arccos| sinfisinBacos(a; — o)+
’ cosficos Bo] 3)
’ C ( « P
i ) ’ ( AABC) P A B
Aty, C A4 Aty
1 v, A

1.1
PA= L

PB = L+ VAt 4)

, PC =L+ VA
3) @Y
s sinf2sinBcos(a— a2) + cosPacosP —
. COSL+At1>< V:0
s s R
sinfBi1sinBeos(a— a1) + cosPicosf —

®))
cos 1% =0
sinf3sinBeos(a— a3) + cosPicosp —

L+At2>< V
COSTZO

, [4
o I o, ’
R’ A’ B,
] ] A (00119 B1)s B (az, B2)s =0~ N R N ) L)
3607, B=0"~180'; AB LS
/—\ L
A B F (X)) '—F (5
F(X')— &
R
F' (X G =¥ =—F&hH
(@)

b

5 )

51206, °



I L+Af X V]
— sinBisinBsin (a — a1)  sinficosBeos(a— a1 ) — cosPisinB %sin Tl
— sinBssinBsin(a — a2)  sinPacosPeos(a— o) — cosPBasin R%sin %
L+AHnX vV
— sinB3sinBsin(a — a3)  sinPB3cosPeos(a— a3) — cosPB3sin %sin Rl
AABC ; . 3
9 S1(109 100)9 SZ (409 40)9 S3 (709 100)9
) S§1(10, 40), S, (40, 100),
, , S§3(70, 100). ,
) , (
. Do
« 2, So(xo0s y0)s i
Si(xisy1) S2(x2 y2) s P(x,y) -,
SO R, Sl9 S2
So AS1  AS» i
AS1: PS1— PSo—= AT1 ° v
A52: PS,— PSo—= ATz vV
V—_
AT — S1, So (o)
AT,— S2, So
S2(x3.)2) w
R
[
So{Xe:. Vo) S1(>*. )
2 (b
2 2 2 2 3
x+y =R
x—xD’+ =y = R+A5D* () ’
(x — x>+ (y— ;)P = (R +A8,)? 0 A ’
2x 2y —2R A ’
2(x— x1) 2(y—y1) —2(R+AS))
2(x— x2) 2(y—y2) —2(R+AS,) J— double 3,
294963 10 100 o x=—35
~80cm, y =25 ~ 110cm; x=0. 6cm, y
, =0.3cm.
4
b 6 ’

° 207 -



map . 1o o 5
a0 @
i
0
g
50
=3
a0
{1} =
0 10 0 30 40 S0 60 0
m
1o ‘t‘:_ .
"l sl fJu . A
b |{‘=>P

(a) (b

513842018 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1.2

108°

144°

180°

144°

180"

1/4/8/8/4/1

1.3

200 ~ 1 000m"

180°

26

b

225"

b

1/5/10/10/5/1

32

(D

, 5 ,
2 ,
, (
)
3)
5 3
’ s 1720
4,7, 8 , ,
1.4
400m* 6 11
s s 1
’ 1 1.74m
1) 27 3’ 49 5 ’ 2.641119
2.1m s
00
12 84 50 28 1g328 56 84 112
;0,9
A
21
L27
2 3 435
g 0 UO,q0 O
Las
1:5,!
qlﬁl:'-m

° 209 -



69 77 83 99 109 11 ’ 3. 4211]0 v

N
/u P 11
2~4
’ S e
\\ "
3L S(x,3, 2)
PIEREREN
/// \\\\
- ~ x
7 p) [
’ o ’
z
, 6
8
11 6 7 8 9 10 il
o o] sl a] a] D

JG—x02+ G—y)?+ (z—z0? —

& o :‘u a & Ix*+y*+tz2=dn
.1. J(x—x1)2+ =y +Gz—z)—
u]

I+ 420 =dp
JG—x)+ G—y)?+ (z— 237 —
Ix*+y*+z2=dxy

2xox+ yoy tzoz)+2de Ix*+ )y +z2=
x0T yot+ zo—dn
2xix+yytziz)+H2dn Ix*+ )y +z27=
x%+y%+ z6—dn
2xax+ysy +ziz)+2dn Ix*+y 420 =
2 Xt it 2= dh
’ To"’ T3 (7)

T xo+ o+ 26— di = 2do
x%—Q—y%—Q—Z%—d%z:Zdl
X3+ yitzi—dn = 2ds

(3. xox T yoy+ zoz —do N
( xixtyytziz—di
z

0)9S o T2 (07 090)9 T()
(x0s Yo zo)s T (x1s Vi z1)s T3 (x3 Y3, Z3 ),

a1

xox tyoy+zoz —do
x3x+ ysy+z3z —ds

€03
(xo—cax)x+ (yo—cory1)y+
(Zo*Co]Z])Z* do"‘ Coldl =0
(xo—cpx3)x+ (yo—cozys)y +

zo=z1=—z3=0,

S (x,y,z)
STy H18STy = dn
ST, 18T, |=dp
1ST3 18T, |= dx

 do— codi)(yo— co3y3) — (do— cosd3) (yo— cory1)
- (xo— cox) (Yo co3y3)— (xo— ci3x3) (Yo cayi)

X

~ (do—cordi)(x0— ci3x3)— (do— cw3d3)(x0— coix1)
Y- (yo—coiy1)(xo— c3x3)— (yo— co3y3)(x0— coix1)

51210, °



|l do— (xoeryoy)} s ’
z = J[ dos (x“+y5)

N z ’ ’

s o s
. o
’ s
’ , .
° s
s s
C 9, ,
’ [1]  Milker RK, Mclntire P, eds. Nondestructive Testing
’ ’ Handbook(Vol.5) Acoustic Emissin Testing[ M] . Sec-
° 9 ond edition, Columbus: American Society for Nonde
’ ’ structuve Testing, 1987.
s [2] Grabecl. Application of correlation technique for lo caliza-

tion of acoustic emission sources| J]. Ulirasonics, 1978,

S| S m m/ 16, 11— 115.

- o o [3] Xiaowng Lu Wolfgang Sachse, Igor Grabec. Use of an
e automatic modeler and a small receiver array for acoustic
~ v o B - emission(A E) source location[ J] . Ultrasonics 1998, 36:
=i 2 539— 547.
[4] . [D].
9 : ’ 2000.
2002
II , 100 %% ,
GB 9445 s , N
, 2002 5 N ) ) , ,
II C 1 ). )
Il . . 2002
2002 .
. : 23
) : 118002,
, , : (04156161157, : 139049567 80,
. (04153155636 : Inndti @nline. In. cn,
’ ’ ( )

° 211 -



