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INSECTI OF CABOP,'EPOX'" AND ALUMI.INUM HOVIEYCOMB PARBOLOIDAL COMPONENTS BY
ENDT

Huang Guanhua, Wei Ensheng

Space Ministry Laboratory 703

his paper discusses examples of the use of the double-exposure method

to inspect carbon/epoxy s:in and aluminum honeycomb core paraboidal

componn . _ .......... co4tL '

i. TESTING EQUIPM.ENT AND METHODS
/

1.2 Lizhoara;hic Plate Samples with Artificial Defects

T!. .. o fstr.tt::. of the lithographic plate samples v: -.

,.r.if:c-al defects were the same as for the bona fide product. The sk)in

ene.s was 0. ,.. and eight defects, arranged in two rows, were present

,,,' sa:li. I). s , th E fo-r defects in each row corresponded to thos,. cf

,r&, c.~ :.> rc¢" bc:,. r e!vctiv; '  30F 20, 15, and 10m, (see Fig. i.

T, sa-.:;li include , two typEs of dcfects, the separated style and the closc>l'
att achel, Style.

r th, separa-ed style defects, thc glue layer is removed in the def-cz

a thin po yctraf orthanri f il replaces it (Fig. 2)

Thc closely attached style defects do no- involve a removal of the gluc

lay..r ii., the defect locations, but instead a thin film of polytetrafluoretha,

is sque zcd ketwt-:. th,, gluc laykr and the shin (Fig. 3).

Translator's nnt :

ctke in original: Ot colleagues Zhang Jie and Qian Ziqiang participated in
tbest e.ptrimentations.
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Fig. 1. Lithogra, plate samrple with artificial defects.

* rntTI'-) J) I V C~.

_ . .. P ara: : s ty ., C,, : . . . . C lose ly a ttach ed sz y ic <

P-' "E.. tfiu' tIt Key: ()i" 1 ytt
'haL Z,: (2) 7p,.y , I:,:c iayr; (3] ethane film; (2) Epoxy glure iay,-

hc!urnc:: hCrrncycoI core; (4) Carbon Aluminum honeycomb core; (4) Carboh
f-b r}W;,, fiber skin.

a r. caa~ ccz. e 1 [t.pca rCn ec i z
.F-a: ,A.<, f. cc.:4. :.: , .-'. arc i c =,zU e l lip tic a l c irc le s, w ith a. sk it,

t , ̂,-n . ,',C. .33 :l; ".hc :ong axis of the elliptical circles is 1.2 ir. a,' tha
shor-, a.::F ('.7 . hr.r E nr a corve.x and ccncav- f ace.

d % L 4t1 Vat',

2 Th, c, 7.:ct haa rflcctcr of thc concave surface light path an. -th*

holoqraphiP. dry platc arE respectivrely placed near the two focal points of Ahe

parabloi.:,i surfac, . Tlh.is allows thc dry plate to receive the most intense

o,,ect bea;,, at thE sant titu insuring that the objcct beam at all points is

gencrally eqa.. BecausE tht distance betwen the focal point and the object

: rat.L l-a15I' . at thiF tir.c, the concave face only requires one photograph

.lot COu ;] to it . ,



) Th convex fac:. light path holographic plate is placed near the

i:cation of the object. In this way, we overcome the defect of the convex

face c-" . !ig!-t beinac rather weal: when it reached the dry plate locaticn.

But t ...- g h, surface area is correspondingly reduced, and the number

of photographs required is c ': odngly increased.

The holographic dry plate f 17 ' where the light reflected by .h.

,,b)jccL is the ros: intensc, but rather where the .. rtrd light is relati!" ,.

eve1. Becausi, at thc point whcre light reflected by the convex surfa;> :-

s'ronv-st thE, hi'2.- f.i. is not evern, because the rid-range )h r

o,.tica: surface- is ref2eAt,ad, ar-A because thr light in t.he. borde-r recions 4-

h . qo rz,.. . aual_ y is ",C ry poor

.4. Load/r c;

,h, loacir. metho'ds for holcographic FDT normally include 1rechanica,

S ..i c: ,i thcrr.l stress methoc. Of these, the thermal stre.ss

ehoD - as th. ad-:,antag,. of b... simple, convenient, and rapid. This papx

th__ t- Cr. St zss .ethod.

i.! . Photc-c .... :

.o.:.. ., s.le1ctcd the composite real-time/double-exos'r-

Th.,. rm._t-rnc ic Iho is uscd to discovei the loading conditions; t>

double-exposurC ,.cthod is used to record the final experimental results. ,,

doubl,-exposure mntho involves first making one exposure of the object, an

thr,, after using, an electrical hair dryer to heat the surface of the objec*

until an appropriate deformation is obtained, making a second exposure, and

finally processing the dry plate, producing a double-exposure holographic
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2.1 Test Conditions

For our experim, ents we used a 50 mW neon laser, apparatus for our light

sr.,urcc. The ratio of the intensity of the object beam and the reference bea7

var bctwe.. n 1:2 and 1"4. The intcrval between the two exposures was three

ninutes, and the angle between the two light beams was 300 to 450.

.2 T ts Re sults

z'..c.. 4 th:.' : o3 ar: all double-exposed holographic .rage . a;.

p .. . t-act ical hair dryer to prov de heat ir Fig. C, thE

* .at :, .ira~r ac. v ' 4a i . Ccds; for t",L others it was one- .i :t . The c i.- f

!Iocat:on i: t ac iraqEr is indicated by an arrow.

2.3. AnayKE s

"t ca-. b se -;n fr: Fig'. 4 and Fig. 5 that all eight separation style

gef"C. at , . si:: c: t closely attached defects appear, the tuc

lC'!: bein- the cxcep, on. This is because the hollow area in the separat:....

styvl fc f . s lcz., and a great arount of air exists inside ther.; whic'

fcor the WIo'iy attached stylc defects there is very little air inside. Aftc

a . ciii i:, t.e de!.ec. areas expands, so the separation style defec'.

's ,.: z:a.t' dc;:'::y tha;, th-. closely attached style defects.
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F. Separation s ty df. Fig. 5. Closely attached style drf;
.. sampli.

igu: ;s ( an- , ar nclographic images of the two faces of thc sar.

;.acbc Ioa suzfacc. Each of the:.: has an abnormal region whc.sE siz. is

co:..iktcly equivalent. ExamLnation reveals that the abnorrr.al regions of th,

, -

-,,.- ap, : . par.b I:. Fic. 7. Holograph of pa a c'>i -
, convex surface.

,p,.. -tr:.p I: 1 c t... s.,> pCoiti'n. Figure 8 represents ar. X-ray

i.z'.-. - : thc abnor-a 1 arr a; thE product list shows that this locatc:.

Fr ts . , f:lcc: with foamed plastic.

E', . 1 .. i otor. wa urid-:rtaken on the defects in an area of about 7 Iy

- . Fo,,: i c,:,','aphs w.:, mad,., and the repetivity was good. The explanatnc

fr tIe>. 1 th.t cr; laicsi are- surfaces the glue-loss defects are easily

6.':. _ ;.. ,, , o - ;c sthr . Th se dkfccts are not det.ccted us'ri,

,~r. ,'*~ 1 *. ~ ~. *C S e flC Lt.~.-



In the epEri:E:-t, it also

C' tha- thc heating anount of

c*nv.ex facE was slightly greater

tn that of th;:- concave face. This

~ay be because the thermal expansion

-."fficicn of car. on, fiber is a

:'c:ti valoc, so tl.: shin it; thr
Fig. S. X ray of number 3 paraboloi-

cef.ct regions of tht concave surface, surface.

:L: bcng heatrc, rc.y change fro.-,

c~rv, c~to straicg., separatc from the core, and produce a rather great

., .• ., ". .4t ar. . s rfac.

: r""'" "'c 4 ":

. hc;.:..raphic technology can detect separation style and closely

. . - o.,_.. iZ±c - def-cs, uit its sensitivity in dctecting thL clos.iIy

t.ach,- sty- d.:t s 1o, than its sensitivity in detecting thi.

. hol,graph:c technology has the capacity of detecting confuscl

4A vrirT1 t".c honycorhm corc, but the results are not so good as with
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