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GRAPHICS DISCLAIMER
All figures, graphics, tables, equations, etc. merged into this
translation were extracted from the best quality copy available.
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Huang Guanhua, Wei Ensheng

Space Kinistry Laboratory 703

i
\\\tgb}his paper discusses examples of the use of the double-exposure method

te inspect carbon/epoxy skin and aiuminum huneycomb core paraboidal
components.. I

Comil b f

1. TESTING EQUIPKENT AND METHODS >>

s

i

1.1 Lithograrhic Plate Samples with Arfificial Defects

™o owatorial ond constructicn of the lithographic plate sampoes witlh
arvif:c.al defects were the same as for the bona fide product. The skin
thickress was 0.5 mm.oan eight defects, arranged in two rows, were present -
cutl.osanple. In size, the four defects in each row corresponded to thos. c¢f
the othor rev. bolng respoctivily 30, 20, 15, and  10m» (see Fig. 1!.

The sarples included two types of dcfects, the separated style and the closely

- For the separated style defects, the glue layer is removed in the defecr

locatuicn: a thin polytetrafluorethane film replaces it (Fig. 2).

The closely attached style defects do not involve a removal of the gluc
lay.r i1 the defect location, but instead a thin film of polytetrafluorethan:
is squeczed betwentn the gluce layer and the skin (Fig. 3).

Translator's note:

Mete in original: Our colleagues Zhang Jie and Qian Zigiang participated in
these evpirimentations. '
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PRI Ciparatathn . Style Gedetn Fig. 2. Closely attached styie &-f
ey | MY (1t Polvtet:afiurve structure, Key: (1) Pelytetrafll.
ithane foimy (7)) EBpoxy giuc layer: (35 ethane film; (2) Epoxy glus lay.r:
Aiurannr hencveorl corg; (4) Carbon Aluminum honeycomb core; (4) Carboam
fooor ckin A fiber skin.
S.2. Favabcloidsl Corponents
Favarolal il conpan.nts ave iocal elliptical circles, with o skin
thicinoes wf ©.35 mer the long axis of the elliptical circles is 1.2 n aud the
ghort axie 0.7 Theye aré 3 corvex and cencave face.
1 :' Llf;h" Pabll
1) The objeoct bear roflecter of the concave surface light path and 4ke
holographis dry plate are respactively placed near the two focal points of 4he
paraboleid:.l surfac.. This allows the dry plate to receive the most intense

ohiect bean, at the sance time insuring

generally eqguail., Belause the distance

e rather faree at this tirne, the conc

(4
‘" b G

for corple ncasurer.nt,

that the objcet beam at all points is
betwen the focal point and the odbject
ave face only requires one photograph
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) The convex fac: light path holographic plate is placed near the

iscation of the okject. In this way, we overcome the defect of the convex

face 2w roont light being rather weak vhen it reached the dry plate locaticn.
But tr.: :Yitogrzphic surface area is correspondingly reduced, and the numbe>
of photegraphs required is ¢+ c¢epondingly increased.

Thetholographic dry plate Is n-* pilaced where the light reflected by he
¢hjcet 1s the rost intensc, but rather where the y-l.cted light is relativelw
even. Becaus:c at the point where light reflected by the convex sﬁrfaca e
stron~iet the, ligh+ fi:1¢ ig¢ not even, because the mid-range lioht nec:

ortical surface is veflie~tced, and borauss the light in the bordzsr recions i-

The loading methods for holcegraphic DT normally includz mechanical,

rrossare, sheck and therrel stress methods., Of these, the thermal stress
sethod Las th: advantag.: of beingy simple, convenient, and rapid. This pap.
tievefore wzer thi thoerral stress nethod.

1.t Ph stegrapny

oy oul exncriments wi selected the composite real-time/double-exposir¢
cothet.  The rosl-tirs methol is used to discover the loading conditiong; th.
double-exposur; #ethed is used to record the final experimental results. Tihe
double-exposure method involves first making one exposure of the object, and
then, after using an electrical hair dryer to heat the surface of the objec:
until an appropriate deformation is obtained, making a second exposure, and
firnally processing the dry plate, producing a double-exposure holographic

image.



Test Conditions

.For our experiments we used a 50 mW neon laser apparatus for our light

sgurce.,

The ratio of the intensity of the object beam and the reference bear

vae betwzon 1:2 and 1:4. The intcrval between the two exposures was thres

rminutes, and the angle between the two light beams was 30° to 45°.

2.2 Test Results
Flgures 4 throup® ¢ are ell double-exposed helographic images.
c¥perivent veed the elecivical hair dryer to prov de heat. In Fig.

vie 40 woconds: for the others it was one minute.

irages is indicated by an arrow.

~r

oo being the oxception. This 1s because the hollow area in

Yarge, and a great amount of air exists inside

for the cloezly attached style defects there is very little air
Weating, tho air in the &efect arcas expands, so the separation
shon rreate. defornity than the closely attached style defects.

inside.
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4 and Fig. 5 that all eight separation style
aypez, whils six of the closely attached defects appear, the tue

the sebara:ic:
ther; while

it

style defects



Fig. &. Closely attached stylie def: -
sample.

Ures % and 7 are nclographic imageés of the two faces of the sanc
parabeicadsl surface. Each of the:r has an abnormal region vhese size is

completcly equivalent. Examination reveals that the abnormal regions of tn-
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el Fic. 7. Holograph of parakcio:’
conveX surface.

twc whotegrovhe arooan tho samo position. Figure 8 represents an X-ray
z%ion ¢f the abnorzal arca; the product list shows that this locatio:

cneycor o eystan i filled with foamed plastic.

Exp..1 .ntation wae undertaken on the defects in an area of about 7 by
= . Fowr phactographs vere rmade, and the repetivity was good. The explanatac
for thin iz that on larve ave: surfaces the glue-loss defects are easily
G.tocrod by th. holographiac rothod.  These defects are not detected using the

O S S PR R VA SN R ORE N €EeN 8 1 X< rethiod,



In the experiment, it alse
awpéared that the heating arount of
B convex face was slightly greater

- ‘. -~ s -~ .
137 of the concave face. This

gitive valve, so the skin in ths o S
feot regions of the concave surface, ::géa;é. X ray of number 3 parzboloic
vher belng heated, ney change fron ,

carved to straight, separate from the core, and produce a rather great
cofmvrote of th dofict are: surfaca.
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2. Laze¢r helovraphic technology can detesct separation style and closelvw

rrachol ftyle giviologs defects, but its sensitivity in detecting the cinsaly

avtach/Z styl s defccts 25 lower than its sensitivity in detecting the

LLpAETALIC. Styl. G ficts.

- “/’///

R A . . . . .
. 'ﬂésar holographic technology has the capacity of detecting confusad

ar.2c vithin tho honcycor: core, but the results are not so good as with

firive Yeray obrservatien. Ky words', L\\‘H\o ‘ N
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