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Fig. 1 The position of releasing strain in hole-drilling method

BAETC IR KA EAEE NS 00 (o =0 WITEMR BAER S A RIS H

6,.:¥+61g62c032g0 )
o %—"G"ZCOSM (2
TEEM O b —2 2R a BB FLE FEFLAYARIT A S AN J143 5 A9 Kirsch %4 .
%:ﬂ%ﬂ;—§+@2@ﬁﬁﬁ—ﬁgmm (3)
a,‘,z"l;”’f 1+“7f—"1;"2[1+3—)f]c052¢ )

2 . 4 2
o, = 0,0 =— GlerG? %Jrol 2 &2 %*%JCOSZQD 5
9 o 1
G/,ZJI*IZGIJZFGZ %*GIZGZ'IS%COS2(‘D (6)
7
TE A J7 A B ] LA N .
¢ = %(a/,*‘w/l) n

B 25D s OACAF(T) BV RTEESE A AT AR i) 1 A2 5 3 R R 32777 18] 2 A ) 5 4R



80 SO h % (2005 4F) & 20 %

. =¢.(a.0.¢9 €))
HRAEE (8 , AT ZM & O G4 5 HAFHEE M =4 A B.CIRM ML ¢ e p Ml o, RIATRAS 320 )
01,0 %ﬂﬂ‘iﬁ[’ﬁl Po
/ 1+ pfal? 1 al® [ 3A+w(al
¢ = 7] <al+ag>+—[—2 —] + e }(m—c&)coszgo 9

WESILPL OFHEE RN o HS5EMN T o B (e— o ¢, Cot o BY = AT 1] L4 50 0 38 H AR ) iy AR
€’m\€y-ﬂﬂl €yc:

, 1 ? 1 3 +w !
¢ :—%ﬁ 76‘] <al+ag>+f[—2 f] +55 - ]m—@)coszgo (10
2 2 4
en :f%y 7a (o +G;)+%|: %J Jr%&)[fJ :|(m — &)cos2(@— (1D
2 4
do=—ltmlalf Loy -2 “J 43Ut —“J Ja —orcos2(pt 0 a12)
2E | r 2 r
Xt T LA RRR IF 58 45 [ S 10 S T i 7 i)
(1 = ]
PRSI
T B 71/“1 i J gl ‘
\l S J/f El. Ey 0 {O‘} J/ (13)
T.ry 1 T.ry
L O O G.ry,
R 1 Ars BB FLIE P AR A=A AR [ N AE R
i _Liﬁ ’
€, = E, Elar (14)
(S L OFRAR LD BIATEEN, A SR AR 1] 028 55 320 ) F0 3205 1] Z [B] (0GR
/ 1 + o ? *_3'1 4 e + o ? — o 3d
AR e R b L o o e e S B

TE R 1) A2 i) 1o A8 W 5 A B b, 4 a=45°, 4% AL BLC S BIETE XY SiBL R e de /i b, F
H5ERNTT a0 BCe—45") L@ (o451 =ANJ5 ] Lo BT AR m W AR € v a BT € o330

/ 1 w| & ato [ [Sa 47aJ i.Ba‘}@—a

g = [Eg E "7 5 + El 2 +El 0 5 cos2@

P I UV B T o [L 3_f4a2] Ve 3;]61*62;

€ . [Ex E},] ¥ 2 + E 2 +E}v N 5 sin2¢

o[l v, & ato [L 3d_4d | oy 3;]01*62

S [Ey Er] 2 2 + By 2 JrEr " 2 cos2¢ (16)

AT LIRS BR AN HT 0 voo L FETTT] @5 € e ufll € c HIKR .

fﬁ:f(s,ﬂa SIB’ €3c) an
o= g, €. &) (18)
o= @(eus €mr €0) (19)

4 ST R IR

4.1 et TR HIE (& 2)
4.1.1 SEB e (E 3)
4.1.2 HIELER

© ARAEA 6] (13O D A8 A0 42 BT R 7E AH N 1Y B DG I B) L R A7 58— R B s © #% 4 BT Riie % 90°
HEATER RO PR 4 BT RRIRD 7 Wl i@ 45°HEAT 58 =R s O BRGS0 4 B T M T 8 5 8 5
NS P A B R AT A5 20 M AR A s @ BERR,



1 G T AESE Bl LA RO R AR AL I U A 5 BB Y 5 A% N ) 81

Laser:#06#% B.S. 4068 B.E.1. B L2y WHEE MM 6 C L. CL:#HE H.2ETHR ROefd
&1 2 S AR A i VR R &

Fig. 2 Schematic of experimental set-up for manufacturing grating rosette
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Fig. 3 Experimental set-up for moiré interferometry
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Fig. 4 Moiré patterns before and after drilling on carbon fiber reinforces composite material
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A Study on Grating Rosette and its Application
in Measuring Residual Stresses of Composite Material

JIN Xiang-hua, CHEN Ju-bing, XIN Quan-cheng
(Shanghai Jiaotong University Engineering Mechanics Department, Shanghai 200240)

Abstract; Residual stresses are induced during most manufacturing processes involving material deformation,
heat treatment, machining or processing operations that transform the shape or change the properties of a ma-
terial. Residual stresses may be sufficiently large to cause local yielding and plastic deformation, and can se-
verely affect component performance. For this reason it is vital to deduce the residual stress states either from
measurements or modeling predictions. Because of the randomness of residual stresses, it is very difficult to
study the problem by theory. The present treatment generally emphasizes on methods of measuring residual
stresses.

In this paper. a grating rosette was made. A grating with 45° angle was added to the crossed grating (0°
and 90° direction) , so that the grating rosette could contribute three directional deformation fields to this kind
moiré interference technique. It should be stressed that in moiré interferometry simple grating or crossed grat-
ing is applied in general. In crossed grating moiré interferometry, two fringe patterns can be obtained to de-
termine the full strain evaluation ( &, & and 7,,). For measuring residual stress, if the specimen was moved
during drilling hole, it is very difficult to reposition it with high precision. There must be errors as we com-
pared the corresponding moiré patterns (before and after drilling) to determine the full strain evaluation. Es-
pecially as computing 7., by the derivatives of two fringe patterns, a very small rotation of specimen may re-
sult in sizable errors.
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