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STHDY OF CERTALN SUENINGLY ADNCRMAL DEFCRHATIONS AND TRANSYORMATIONS

€F RERELS

€. Crussard, Pechinsy Ugine Kuhlwann, Faris, and

J. Foevals . Pachiney Alunmipun Research Centen, Voreppe

FTRTECRUCTIQN

Fhen one of us suddenly cawe up against a case of tae

deicrraticn of a metal test piece without the apparent interventiocn
of an external forcel, we felt it cuy duty -as metallurgical

S

isivertigators to try to systevatically study this type of phenowmoenci.
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1{8. End footnote

Therefore, w¥e vwent to J. P. Girard, who was reputed to have produced
“abnornal® effects on metals and wished to ccnduct experiments in the
presence of scientists. The purpcse ¢f this repcrt is to describe
sCne pf the tests which we conducted with him cver a period of alwast

WO Years.

Several weeks after cur tests were begun, J. P. Girard informed
ug that he practiced prestidigitaticn. Some time later, two ov three
s0urces simultaneously also informed us that he had been writien up
in the "Magician®s Yearbock." At first he werked in a somewhat
obzcure and roundabout fashion, resembling the style of as
illusicnist. In spite of this, after this irxitial pericd, J. Pa
Girard produced interesting effects. Various scientific personalities
attended some of these dencrstraticns. We gradually got J. P. Girard
te simgiify his behavigr énd fcllow stricter prccedures. But on ouy

recordings we observed sone movements which indicated muscular

action. \
Phis mixture of striking effects and guestionable elenments led

us tc zmake a rather lengthy critical study. ¥e think it would be

interesting to outline the pain steps herea
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In order to avail curselves of varied cpinions, since August

1876 we have written down all of our observations, reflections, and
gdouhts in a provisional repcrt vhich was suksequently distributed to
rany SCientists: In this report, we mentioned what we knew about J.
P. girard as a prestidigitator and scme of cur doubts concerning the
irrops" vwhich he could have used mcre cr less cpnsdiously during the
tests. This report was surplemented with the presentation of
documénts {test pileces, microphotograrhs, diagrams, Yvideo®
regordings), with sampling cf the reliable tests and others which
¥ere ot as reliable, since it would have keen wrong to present too
optimistic a selection. We also showed varicvs films of external
origin, thus of unequal sigpnificance, ip these presentations in order
“to enltarge on the informaticn on certain parts. French and foreign
illusicnists attended scre ¢f the presentaticns; they helped us to
refine 6uf opinion in certain areas. One of ther discovered an
indication of trickery in a film which J. P. Girard got fér us
without telling us that it was faked. The opinicns g;thered during
all of these discussions helped us m;ké.th; critical study of our
documénts and various werifications shich sue have made since that

tirc. Jd. Pa Girard agrecd to scme counter~tests, at least one of

which is very interestingt.
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Fecctnote: 1Test No. 4 of Tabkle II. End footnote

A1l of this took some time, which explains the long delay between our
initial tests and the appearance of this article. But we feel that
this critical study has gone far enough, if not too far, and that the

time has come to publish our mest characteristic experinents.

Thus, the selection which we are preserting is the result of a
laggthy screening process. In only twenty out of the 150 test pleces
vhich Jeo P. Girard deformed cor trapsfcrmed in front 6f us or our
cellaberaters could we positively confirm tlke ®abnormal® nature of
the effects observed. In this report we will describe eight of these
casesy the most characteristic. But it must lhe jpointed ocut that the
gajority of the tests which were eliminated were definitely valid,
for ve used too strict a screening process to qliminéte the

demcnstrations which did not follow a predefined operating procedure.

Cther tests with extenscmetric gauges uwill ke published later.

Thus, our concern for strictuess elimirates rather remarkable

chserwvations concerning deformations at a distance, deformations of
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chijects cor test pieces in the hands of the chservers thenmselves who
vere adbove any suspicicr, er those held on either side by J. P.

Girard and an cobserver.

Phe tests which will be described weare conducted under our owun
respoasibility with the authorization of Pechiney-~Ugine~Kuhlpann. We
would like to thank those of our collaboratcrs who were willing to
help us in the delicate study of this centicversial area, in
rartienlar Mr. J. Rauch, Fre. 6. Jollant, and Mr. B. Dubost. We would
also dike to acknowledge Frefessor J. B. Hasted, professor of physics
at Tigbeck College of the Uriversity of Lopdon, for agreeing to

spenspr a test in his labceratory.

LCescription of Tests

In order to make it impecssikle for J. Ps ©iTard to surreptitiously
rend a test piece, we often used bars with a rather large cross
sectiﬁn wade of various metals: in particuler, aluminum and light
alloys (test pieces 250-350 mm’long and 8-%7 my ip dianet=zr}, but
alsc dcppery soft steel, stainless steely and magnesium. ¥We

determined the forces (bending moements) necessary to bend our test
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- - VSRR TP R P (L MR R e S0 L W SR e

Approved For Releagg 2000/08/10 : CIA-RDP96-007833,000200010003-8

DAC = 1314 FAGE 6

pleces by measurements and calculations. In order to be able to
compare the values of tle resistance of the test pieces to the forces
which they could have withstood if faking by surreptitious bending
occurcred, we determined the maxinun mcement shich a man can create
vhen seizing a test piece in two hands using all of his strengthees
which could not go unnoticed! For this ypurgpcse, we used a
dynamenetric key with handles 400 mm long, which vwe tested ﬁith many
individuals. The maximurm ncrents vary with the individuals from 20-38
Bem; J. P. Girard created 26 Nem with a very visible effort. Thesse
values were confirmed by direct tests c¢n hars; an example of this

will fcllow (session of 27 Cctober 1976).

$ince our purpose here was neither to describe all of these
tests,y nor to make a criticel review, we sclectsd the two most

tygical sessions for this article:

P

Session of 31 March 1976 at the Aluninpud Té%hnical Ceptara. \

Experimenters: J. Rauch and G. Jollant, with the aid of a video

{

recording assistant.
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Buring this session, in a rocn adjacent tc the room J. P. Girard
%as in, G. Jollant, ar experimenter, tock a tar of hardened
duralusinum of alloy AUHG, state T4 (il.€.4 hardened, aged) 250 nn
long and 8 mm in &iametér.vits high critical berding moment {15 Nem)
nakes it iwmpcssible to tend without a visitle effort. G. Jollant
rclled it cn a desk, stated that it was not cut of round, marked it,
and placed it himself in a class tube which he closed with a stopper.
This is the cnly time which we were able #¢ arrange it so that J. P.
Girard d4id not touch the test bar to ke bent kefore it was enclosed

in a %ub=.

6. Jollant brought the closed tube to J. Rauch, who inmediately
gave it to Jd. P. Girard, and everything was filwed from then on.
Iithex the stopper, the ltar in the tube, ©x1 both were always visible.
After concentrating and declaring that he felt something, J» P
Girard gave the tube, still clcsed, to J. Fauch. Mr.’Rauch uncorked
ity rémoved the bar, whichk was visibly Eené:bard placed it on the
desk, then on a flat bar in order to bring cut the bend, which wéﬂ

tlius made very obvious. Thiz bend sas 2 nhe.
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tession of 27 October 1976 st Grenchle
Experimenters: J. Bouvaist and B. Lukost.

Here we will describe the test made on the thickest bar. This
was a rar 17 nm in diameter and 300 rmw long made of alloy AU2
{2.05¢/c ccoprer) in state T4 {hardened in <c¢ld water and aged for cne
year} . Reference marks vere engraved in the mass of this baf; and the
placement of small characteristic flaws were neted. It was taken to
the exgerirental site in a different car frem tle in ome which J. P.
Girard was transported, and it was the cnly one of its kind in the

experimental batch.

¥his bar was preliminaiily subjected tc¢ besding tests by very.
strony nmen, and only one mar weighing 140 kg was able to make a
slight, but significant, deforsaticn-after smearing his haunds with
ragpresiur {(a bend of 0.€ rm correspondiug tc¢ ap applied wmoment of 338
¥em}., Then the bending rlane was marked by scratches made on the two
€pds. Previous tests made it possible to cenfive that even using a

fixed half-length suppecrt, an average man cculd not even increase
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this deformation by applying his entire veight (65 kg) to both ends.

During the tests, the two experimenters sat at about a meter
away on either side of Jd. P. Girard, whc¢ uwciked in shirtsleeves, with
his sleeves rolled up, withcut contact. J. P. Girard deformed this
bar four times in successicn by holding one €nd in his right hand and
lightly touching the free part with bis left hard (bends 1 and 2) or
by rlacing his left hand five cm atove the specimen (bends 3 and #}).
After each deformation, cne observer tcck tle profile of the test
kar, while the other rerained mext tc J. P. Girard. The two largest
defcrrations (3 and 4) could be seen with the eye; both were produced
teward the bottom during a time on the order of 10-20 seconds. Afteyr
each deformation, it was verified that no heating up could be
detected by touching the kar with the hand, and that the hends nade
withowst force by J. P. Girard were all in tlhe same plane (inclined by
349 relative to the initial bending plane wmentioned above) , marked by
the grooves indicated atove. These grocves alsc made it possible to
verify that the sane hakaas being used at all times. Inmediately
following the experiment, the specirens weie placed in a briefcase

and taken to the laboratory.

¥e will novw descrile tle labcratory testss
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Birst, in the labcratory we verified that gll of the marks,
grooves and flaws which were origirally made cn the bar were present
cn the bar returned from the experiment. This rade it possible
vneguivocally confirnm that there was no sukstitution of the specimen.

Figure 1 shows a picture of the bar after the experiment.
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Fig« 1. Phctograph of AU2Z kar 17 we in diameter after bending. Scale

ir centineters.

AUL T
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Zhe following tests were nmade for the nondestructive
characterization of the charges made in the baxr - more specifically,

in section A - corresponding to the maxiwmun curvature. We can see:

=~ a significant increase in the hardness c¢f the two grains
lccated in the bending plane, reaching a maximvm of 11 points Vickers
{or 270/0) in section A, which corresycnds to the maximum curvature.
The léngth of the 2zone in which the hardness exceeds the initial

value is around 120 mm {60 rw on either side of section A) .

~ the hardness measured on the circunmference of section A
rerrendicular to the bending plane is the maximum in the bending
plane; and varies linearily with tle =side relative to the neutral

line, as in the case of simple bending.

In order to deternine the noment which must be applied to the
tar by mechanical bendirng.ir order tc¢ cktair the permanent bend
¢bserwed, we wmechanically bent a ccntrol bar which was identical to
the preceding one with a distance of 200 méwhetween the fixed
svprorts. The variation in the regsidual bhending measured as a
fupcticn of the moment applied is given ip Fig. 2. From this we can
conclude that in order to citain the bend clserved on the bar bent by

o P, Girard {fr = 13.% mm), it would Le necesssry to apply a nroment

Approved For Release 2000/08/10 : CIA-RDP96-00787R000200010003-8
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|

B of around 75 Nem, or twe and a half times tle critical moment Hc =
3¢ Nem, and twice the mcment exerted by the strcngest man whon we

teeted. The total deformaticn energy can be calculated at 11 J.
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Fig., 2. Diagram of bending as a function of the moment applied to a

centrpl bar identical tc that in Fige 1.

{(2) Experiment. {3) Calibration curve.
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The preceding results rake it possible to completely exclude the
hypotheses of surreptitious deformaticns of muscular origin which
might have escaped notice by the olservers. Furthermore, the fact
that ¥Ynormal® conscolidation of the defcecrmed zcere is cobserved makes it
rcssible to exclude the surreptiticus use of thermal or chenical

reans to decrease the lccal mechanical strength of the alloy.

In conclusion, the set of observations pade during and aftev the
experiment cn the duraluminum bar deformed ky Jo P. Girard during the

experjment of 27 October 1976 makes it possible to conclude:

“ that the successive deformaticns realized were not and could

not have been produced ky the norzal nmuscular fcrce of the subiect,
- that the final defcrmation obtained was in all ways comparable

to that which would be cbtained by applying a peoint force of 1500 N

in the middle of the bar when resting cr tuc svirorts..

» -

Tests ¢n Stainless 3teel In Clocsed Tukbes
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Katerjals and Working Ccnditions

Ruring the session at the Alunirum Technical Center on 25 March
1876, three experimenters (L. Crussard, J. fFauck and 6. Jollant) and
fcur cther spectators olserved martersitic travsformations, with orx
without deformation, of test pieces made frem a cast of austenitic
stainless steel wiih a £pecial ncnccrwercial cerposition which had
previcusly been used for studying the martensitic transformation hy
deformation. This cast essertially certaineds Cx =‘W7,8%, N1 o= T.u4%,

Bp = 3.56%, Si = 0.36%, C = 0.050%, ¥ = 0. 034%.

fwo test pieces left over freor this study were used for thig
ruipose. These were cylindrical test pieces (7 pw in diameter and B85
e leng) with smooth héadé 12 mm in diameter. They were subjected to
hardening in air at 1050°C {(cne hovr in.a salt kath), finishing
treatment, and nitroflucric coxrosicn, whick gave the pody of the
test piece a matte look. The resultant structure is nonmagnetic,

except for several parts of the wachined svirface layer. The

gartensitic transformaticn goints in this state are: HMs = 140°C and

Approved For Release 2000/08/10 : CIA-RDP96-00787R000200010003-8
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Md = £90°C,

These two test pieces were given to J. P. Girard for several
dayes. At the beginning ¢f the sessicn, they were parked No. 2 and 3
in large numbers circled with ar irregular circle. Another test
fiece; marked No. 1 in the same manner, Was used for another test
which was not significart and will te used again later for a
siwulation counter-test. Itg nmark c¢an be seen in Fig. %. This was the
first time that test pieces of this type wecre used with J. P. Girard
and that they were marked like this. Tress uere the sane test pieces,
warked in this manner, which sere taker at the end of the test under
the cenditions wshich we will see; there was no rossibility of

.substitoeticon.

aAfter marking, one of us (C. Crussard) verified the straightness
¢cf thése test pieces (Nos. Zz and 3) by rolling them; they were not
eyt ¢f round.™ He also verified theiy magnetic staté, A guick and
sirple wethod of evaluating pointwtoigagnhf;agnetism for this purpocse
censists of using a swall pewerful hoerseshoe magnet made of Ticonal
1500 {polar surfaces of 7x4 rm?, 8.5 mm apart) suspended at the end
¢f a chain. To make the measurement, cpe chenqges from a position in

which the magnet is in ccntact with the test pi€ce, with vertical

suspension; the test piece is gradsally witldrxawn until the magnet is
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Approved For Releye 2000/08/10 : CIA-RDP96-0078§2R000200010003-8

LgC = 1374 FAGE 18

rulled away. Measuring tte lcrizontal distance from the magnet to the
test giece at this point D, and kncwing the mass of the magnet (22 qg)
and the length of suspensior, we can calculate the pulling force F.
During this verification in the niddle of tre tvwo test rods and on
the heads, the distance D defined alcve did nct exceed 2-3 nmmra.. This
cerresrends to a pulling force P on the order w¢f 0.01 N due to sone

traces of surface martensite caused ty machining.

After this check, the test rods vwere placed on the desk bhehind
which J, P. Girard was working (in reclled-up shirtsleeves) in the
field c¢f view of the videé cawera, Which d4id pnect turn away from then
{while J. P. Givard worked u=ith other test pieces and made an attenpt
at a light—alloy bar without leaving his seat) until the following

€xrerinents were begun:

a) J. P. Girard cavrefully grasps test tar Ho. 2 by one head and
without exerting force (tle filr rakes 1% pessitle to confiom this),
Flaces it in a tube and s;cgs it with a cork (alwaysfiu front of the
camnera), takes the corked tube squarelyfin_ﬁis hand (the left hand,
with the cork alvays reraining visikle), and ccupcentrates. He then
gives the tube to C. Crrssard and does nol touch the test piece from

this time c¢n.

C. Crussard removes the test piece frem the tube: it has a
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slight bend, but very clcse to one end, visikle to the eye, and which
he verified by rolling the piece. Tle verificaticn with a magnot
indicates very strong local magnetisn near this same end (see Table
1)« Since the entire operation was filmed, ro sukstitution could have
taken place. C. Crussard¢ returns tle test kar tc its box for future

studys

by J. P. Girard takes test bar Kc. 3, uhich has remained.visible
thrcugheout this time. The same operations as fcx No. 2 are performed,
cexcept that one spectatcr, at cne tise, blecks the camera. After J.
s Girard had concéntratéd, Co Crussard took tle corked tube back,
rencved the test piece frem it, and rolled it. This test piece
remained straight, kut rever{heless its local ragnetism was similarv
tc that of test piece Nc. 2, but this time without deformation. It

vas returned to the box, alsc for study.
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Approved For Relea‘sﬁ 2000/08/10 : CIA-RDP96-0078Z)R000200010003-8

DOoC = 1314 BAGE 20

Table 1. KEY: (1) Measurement. (2) Test piece. (3) Bending of one
side. (4) Bending of the ctler side. (5) ®ean keunding. (6) Pulling
fcrce £ of the magnet (N)« (7) one head. .(8) end of cylindrical

shafte. (9) widdle. {10) cther end of cylindrical shaft. (17} other

head. (12) Maximum value.

. mEprouvette(®Eprouvette
Y Mesure T 2 w3
é’f?léche d'un ¢dté y1 (mm) 2,5 < 03
Fleche de &
lautre coté y2 1,7 < 03
Fleche ¢
yi4yz2
MOYENNE Y =3 wmwmmsmmmmrenn 2,4 < 03
2

@%rco d'arrachement { de
Vaimant (N):

Q)

" une tdte ' 0,12 (*) 0,03
& extrémité du 10t cylin-
, drique 0,15 = 0,22
2 itieu , 002 0.02
-Q?)autre extrémité du it

cylindrique 0,02 0,02
U autre tote 005 0,01

(*) Va'eur maximale. [if’»')

Approved For Release 2000/08/10 : CIA-RDP96-00787R000200010003-8



Approved For Release 2000/08/10 : CIA-RDP96-0078ZR000200010003-8

Lo = 1314 PAGF <1
Irnitial Measurements

Phe next day, C. Crussard evaluatsd tte macnetism ani
defcrmations. The same wagnet was always used t¢ evaluate magnetisng:
the pulling forces P defined above are indicated in Table 1 {at close
te 0.071 N}. In order to evaluate tbe deforrmaticys ¥, one of the heads
vas rlaced against a ruler &nd the distance tretvween the other head
{inpside) and the ruler was measured. We confirwed that the test

rieces "ran true” at the kecinpirg c¢f the test.

The bend close to cne kead car ke seen very clearly in TFig. 3.

Fig. 3. Photograph of stainless steel test [icce No. 2 after the.

‘experiment.
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Laboratory Tests

¥arious tests, alsc destructive, were pade on test piece No. 2.
The har was electrolytically cut even with the ragnetic head. Thus,
it vas possible to insert the magnetic end c¢f tte cylindrical part of
the béar into the spool of a Sigmatest device: the specific saturation
vagnetization is 2.8, which corresgonds wo &z prcportion of 1.99/5 of

the wmagnetic phase (x"}.

for test piecé No. 3, the nondestructive X-ray study revealed
rartensites o' and &€ in the magnetic zene, the latter in a high

proportion, in addition to austenite.

Hicrophotographs (test piece No. 2) on a surface. ﬁolished
'nechaﬂicaily, then electrclytically (Fige f#a and 4b) reveal a mixture
cf mastensites £ and «'. Ccapared vith frevicrs studies made of this
steel, we can confirm that these structures have aeither the facies
¢f a rartensite obtained iy cocling, nor thet ¢f a nartensite
produced by the densitizaticn of atsten}te_&y beating it. This could
¢nly be martensite frow defcrmatiop (with scme traces of martensite
due to the preparation of thke ground surface). The martensite density
appears to be rather unifcrr over the ertire crcss section: in spite

of thé uncertainty which always accompanies micrography due to the
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field selection, Figures Ha and b show comparakle appearances on the
surface and in the interior. The amount of rartensite observed on

these micrographs corresgcnds to those which are obtained with this
steel by tensile strain of £-10%; thus, it is wuch more intense than
that which would correspond to the slight kending observed (Fige 3).

Its leccalization is very suriprisinge.
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Fig. 4. Micrographs of the locally trapsforred zone of stainless

steel test piece No. 2 (a) near the surface, (L) in the intericr.
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Sipulation Tests

The local magnetiss ¢f the head cf test picce No. 2 could not
have been missed in the verificaticr made at the beginning of the

test, which was focused especially con the heads.

Hevertheless, since t¥e confirmwmations &re tetter than one, we
asked curselves if we cculd imagine a metallurgical process capable
¢f rreducing these localized martensites wmhile leaving the test

pieces completely straighf cr merely slightly bent.

Since we are dealing with cold-rolled rartensite, ve nust work
vith defcruwation. The closest means c¢f reprcducing its localization
with this abundance near cne head is alterrating bending. Ve
cendueted tests ow anothém test piece, No- 1, which was initially
nonmwaghetic: it was necessary to rlace one kead in a vice, hend the
bar by around 30°, and straighten it. Bub due ¢ the special
[rcperties of this steél,!tke tost piece was very visibly formed into
an § {¥igs. 5). In order to straighten i& bagk cut, it would ke
pecessary to tool a die and restamp the piece ¢r a press! Another
differernce: cn test piece Nc. 1 thus treated, the magnetism on the
end of the shaft was comparable to that of test piece No. 2, hut the

tead was nct magnetic, whichk is obviously pcrral.
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Fig. 5. Test piece of stainless steel Nc. 1 after a simulation test.

A wicrographic test made on another test piece which was bent
¢ven rmore and straightened reveals ccld-relled martensite, but with
yery distinct heterogeneous distributicn: tle rartensite density is
lower in the interior than c¢n the suviface {Fig. 6a and h), which is
rcrral, but which differs from test piece Nc. 2. Inm order to obtain
uniforn density in the cross secticn and in the amount observed, it
vould ke necessary to Le able tc create tensile strain deformation
“lccalized on the end of the shaft and in £he head {(on the ovder of
5-10% for test piece No. 2, and at least 10% for test picce No. 3,
but which would not appreciably change the diameters of either the

» e

zhaft or the headi.

Focctnote: *Por test piece No. 3, a slight decrease in the cross
secticn {0.57) was neasured in the zone which lecame magnetic. We

will point out that we could have alsc considersd simulation by
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tuisting, but we could not see how this could result in deformation

localized near cne head ard in it. Eed footrcte

I+ would be necessary to have a series of haumering out and kneading

cycles, all done without leavisg a mark on the test bar!
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Fig. 6. Micrographs sinilar to those in Rig. 4, but for a test piece

sukjected to a simulated test: (a) rpear the svrface, (b} in the

intericra
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Copclusion

The group of observaticns described alkcve makes it possible to

cstates

-~ that a local marteansitic transfermaticn was created in two
tezt picces during the test, accompanied by slight bending near one

head £n one of them:

- that we wWere unakle to think vp a single sinple metallurgical
crexaticn which was caypable of exactly duplicating the structures

¢hserwved in the trassforwed zZones.

Leccal Changes in Hardness of Metal Plates

-

d. Po Girard performed this experinent four timés in different
rlaces and in front of different ahservérsghnuring the first session
(27 Octobher 1976), one ¢f tle experimentars suggested that he
improvise a new type of test: hardeninc a metal plate in attempt to

“coempress® the metal. Except for a few close details which will be

pointed out, the experinzental proceduxe used fcr this test, as vell
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as for the three others, was as fcllcws: J. PF. Girard was given a
duraluninum plate whose dimensicns, ccmpositicr and reference nark
were Rkncwn only by the experimenter (and which were different for
each necvw experiwent). Initislly, J. F. Girard came into contact with
the test plece by rubbing it or touchiang it witl his fingers under
the clcse supervision of the experimenters., The experimenter then
placed the test pilece in a corked glass tube after verifying its
straidhtoess and the reference marke. Then tle tube was given back to
J+ P. Girard for the test. The test piece rewained in the tube until
the ldbcratory test. Fex test No. 4, tle phase In the glass tube was
glimipated, since it prcvided no additicpmal guarantee after the
initial progedure, which.p@xmitte& hand contact during the initial

fhases

Test Materials and VWorking Conditicns

fhe four plates which were changed‘weié made entirely of
duralwninur in state T351 (hardened at 505°C in cold water, relaxing
streteching of 1.2-2%, aging for at least 4B hours). Two compositions
were used (quaternary aluminum alloy A-UUSE uith a noncommercial
cerposition, and industrial alloy 20:17). An anomymous symbol engraved

on thé wetal of the plate and which vas different for each experiment
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rerritted the observers tc tnequivecally ideptify the test plate by a
sirple glance. Each plate ceme fror a batch of identical plates vhich
were subjected the same treatwent, and the control plates of each
Yatch vere preserved in the labceratory for cenparison and future
sigunlation tests. Table 1Y summarizes the places and the

characteristics of the test data of the fovr exrerinents.
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Takle II. KEY: (1) Test. {2) Date. {3) Placec. (i) Observers. (5)
Ipitial characteristics of specimen. (6) Type. {7) Dimensions. (8)
Feference mark. ({9) Lonécn. (10Yy apnd. {11). tall-testing. {72) Tooling

¢ hall-testing.

| ; ¢ ristiauas initial _
(J\ {0 ! () . : N ) araclcnﬁuqucs- initiales )
Essai Date i Licu Observateurs ("‘\5 de T'échantillon lature
R - ~ o (:'7.) Dimensions )@}Ropere B

i (o

1 27.10.76 Grenoble J.B. et B.D. 16 X 2,5 X 150 z 11-1 A-U48G-T351
. (o H

2 25.11.76 - Lyon JB., PG. et JG.! 14 x 24 x 160 I 11-J3 A-U4SG-T351
! . oy

3 25.11.76 ! . Lyon J.8., P.G. (et JG.| 14 X 26 x 160 11-H A-UASG-T351
: . -+ billage
! @) W (2

4 10.10.77 ! Londres JB. et J.H. 12 X 3.0 x 160 VG AUEGT351
| . _usinte +
g , (9 britantée
| )
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Cbservations During Experiment

¥First Tests:

Buring the phase of ccnfact cf the tirse cf the fingers {~2 nin),
ve sudcessively obhserved twe slight tendings of plate 11-I of (+1 num)
and (~0.5 mm), respectively, in oprosite directions from each other.
Then the test pilece was placed in the glass tule with a total
‘residval bend of +0.5 mp (tle slightly comvex grain corresponded to
the engraved surface). The tube was then given kack to J. P. Girapd

tvice (5 win)a

feccnd Yests

o

N¢ bending before keing placed jn the~tuke. Length of exposure:

three ninutes.
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ihird Test:

Test piece 11—-H was preliminarily shot-peened over the length of
the twc surfaces to see if additional local hardening was possible.

Leraticn: around three wmiputes, withecuvut defcrmation.

Fourth Tests

Test pilece V6 was tested twice Ly Jo Fe. Girvard {duration of

exposdre: tuwice for two minutes).

Lebhoratory Tests

¥er the four tests, corparative examipaticns of -the eaagraved
sarksy dimensions, weighte, and the marks of injitial hardness of the
test pieces confirmed that the test pieces returned to the laboratory

were definitely those which vere prepared for the experiments.
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Hazdnesss:

After electrolytic polishing, the bardress was measured with a
Vickers nicrohardness meter under a load of three kg (<30 N) on the
twe surfaces of the test pieces subijected te the experiments, as well
as on the control pieces kept at the laboratory. The marks were wmade
vith zpacing of frowm one to two mn {depending cu the case).
bouble-~-blind countermeasures used by different operators (for tests 2

and 4 led to eguivalent results.

The results obtained by this technigue, twe cases of which are
shown in Figures 7 and 8, pake it possible tc reveal appreciable
ciwsultancous increases in beérdness on the two woprosing surfaces. The
lepgths of the modified zones and the maxisun increases in hardness
are recrqganized in Table I1J1. Ccnsidering tle dispersion
(characterized by the typical deviation incicated in parentheses at
the seéccnd~-to—-last column), in a ccmpletely valid manner, thess

3

chserwations show that the retal was changed during the four tests.

—~
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Figs. 7. Hardnesses measured on

the tuc sides of light-alloy test

riece 11-I, after test. REYz (1) Vickers tardness. (2) Test piece

11-I. (3) Side. (4) Load. {(S) Distance to tke merk=d end.
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Fig. B. Hardness measured on the two sides cf light-alloy test piece

VG, before and after test. KEY: (1) Vickers hardness.

(2) Plate VG.

{3) Lpad. (#) Marked side. (5) Unmarked side. {6) Distance to marked

end. {7) Hardness

at mid-uidth (°) Lbeforey(+) after experinent.

- 5
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Table YIIX.

1314

KEY:

PAGE

{1) Test.

the changed zone {(liPa).

Ccptrel {standard deviaticn) .

(£) Side.

38

(2)

Test piece.

{(4) Tnitial hardpness.

(7)

{8} End of plate.

{3) Maxiwmup hardpness in

(6}

significartly changed length (mm).

R
(\"Q Durcte maxinu
Eprouvette -dans la zone modifige:

A, o (MPa)
11-1 Blace 1 1340
oFace 2 (R) 1290
11-J @}:ace 1 1340
(Face 2 (R) 1310
1-H ®Face 1 1420
@\Face 2 (R) 1380
e [ace 1 () 1270
(Dface 2 1230

ey

{;, Durue initiale

@) Extrumte
p! dunTtL

1240
1200

1160
1190

1280
1260

$200
1200

(7)
{9

(= Longuour
significativement

((a) Témoin modifiée
- {cécarldype) -+ | (mm) .
& ) e !’._L 'x'l, P e
! ¢
1220 (16) 20
§230 (14) 30
1180 (20) 20
1200 (21) 20
20
15
1210 (15) 35
1200 (10) 35

We can see that the paxinmun hardegings cbserved range from 6%

{test U)

to 12% (test 2)s

with

an

average of 8%,

Six “Vickers

inpressions were made before the experifient at pid-length during test

4,

tests, yielding hardnesses cf 1200-1210.

Thisg

since hardening always occurred in this zc¢ne in the preceding

rakes it possible to

ccnpletely eliminate the hypothesis of the ncnuniformity of the

previous hardness.

ke will peint out in passing that this test is
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rarticularly interesting because it was copducted in England by
Irofessor J. Hasted, and Lecause tle hardnesses were remeasured
“hiindly" and confirmed in an inderpendent Frglish laboratory at the

Flectrical Research Asscciaticaa

Irternal Strainss

Y0 techniques vwere uscd to reveal possible differences in
residwal lengitudinal strairs in tle mcdified zcnes. The technique of
superficial measurement by X-ray diffracticr {tbte sin? ¢ method) used
¢cn spécimen 11-1I indicates a significant ¢henge in the residual
lcpgituedinal strain opn the two oppesing sides ¢f the modified zone:
¢ssentially, we see residual straip cf -80 KFa ¢n the uamarked side
(slightly concave), and cf 480 MPa in tle cprcsing grain (marked). On
the ugchanged ends, we find again the state of internal strain which
is nogmél for this metaﬁl;xgical state (T3%1), ¢r oR#& - 15.MPa.

Pl '
v -

Phis point was confirmed by measuring the relative deformaticns
created on side two during gradual chemical treastment of the entire
orrosing side (1) on test riece 11~J. Using this techniqus {called
the Kesenthal-Norten method), we olserve a considerable and

sigpificant variation in the calibratiocn mark lccated straight above

*
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the wodified zone, while a mark located on the same grain, but 25 mm
frem the modified zone, exhikits ncrunal behavicr similar to that of
the twc marks on the certrel piecea ﬁhus; we can unambiguously
cogclude that the local change in hardness is associated with the

lecal change in the state ¢f residual strair irn this zone.

Ficrostructure:

The test pleces modified during tests 1 and 2 and the
corresponding controls were examined ander & transmission electvon
nmicrescope (100 kVy. Thin slices wheose thickness was carefully
reduced in crder to avoid any defcrmaticn were taken parallel to the
surface at mid-thickness and on the two opresite sides of the
rodified zcne of test pisce 11-I, ag well as in the medified surface
zcpe [side 2) of test pigce 11-J.

)

In both cases, we can see that the modified zones have
charvac¢teristic microstructure with a very tigh density of small
diglecation rings arcund z00 angstroms in diameter (Figures %a and
10a and b). At mid-thickpness we find a lower ring density, but one
shich is significantly greater tham in the initial metal taken fronm

the end of the test piece (Fig. 9h) and frew a control.
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Fig. 9. Electron micrographs of the thin slice and electron
diffraction diagrams of light—alloy test piece 11-I: {a) surface

hardened zcne; {b) unchanged part. Conditicns of identical contrast

in boih CASeS.
q& . r\w?g\&,w 2% 1‘ ?.‘{: 2 «

&3, si

il .

LR, TN

A3
Al ot
SRR NS Wit W f’*«g o L.

Approved For Release 2000/08/10 : CIA-RDP96-00787R000200010003-8



Approved For Relegge 2000/08/10 : CIA-RDP96-0078ZR000200010003-8

EQC = 1314 PAGE 42

Fige. 10. Electron microcrapts of mcdificd sctrface zones with

cnlargenment cf G4, 500 {tefore reduction)s a)

with J. P. Girard, side 1. L)

Girard, side 1. ¢) 7Test piece for shot-peening simulation. da)
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for test piece 11~1, ccemparative ccunting ¢f the rings visible
in the section (110) was realized a: g = [111]s > 0. After measuring
the respective thicknesses c¢f the different plates, the results given

in Tatle 1V were found {nean for five fields).

Table IV. KEY: (1) Sanpling. (2) rensity cf visible r.i;xgs. (3
felatjive density compared tc centrcle (4) Centxcl. {5) Modified zone.

{6) Mid-thickness. {(7) Side.

‘) . [T . o ¢
( Prélevement l_)r'ansnte' dlf! bousles (3) Densité relative pes
" () visibies rapport au témoin
(cm-3)
T He e s T _ T
111 (témoin) HV = 1240 74108 1
| (qf) . f@) .
i1- ) ace 1 )
zone modifice | HV = 1340 130 . 100 18
©
1 @) | face 2 B4 .10 11
zone modifise”™ { HV = 1290 )
t \ .
1141 rni-ép}aisse‘urg“' 61 .10 8
A . ' N
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Sunming up, we will ncte that the changes J. P. Girard produced
in thé duraluminum plates wlich were given tc¢ him reveal,
sinultaneously:

~ gurface hardening on the order c¢f 8¢/, lccated on the two
sides cf the plates over a length which can reach 80 mm and a width

of 10~15 nmm;

= the modification of the residual surface strains in the

rodified zcne;

“« the creation of & rarticulair microstiuctsre in this zone wWith

a very high deunsity of swmall dislocation rings WﬁZOG angstrons)

- the absence of wacroscopic kending strain (except for test 1 -

saeg abeve).

Simulation Tests

Bz in the case of stainless steel, we sought double confirmation

by trxying to figure ocut a simple means cf deforwation by which the

Approved For Release 2000/08/10 : CIA-RDP96-00787R000200010003-8
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[receding states could le simulated.

First, we will point cut that the €lectrcon micrographs indicate
that the Guinier-Prester zcres are nct dissclved and are the same at
the ead of the test as in tle original stateé¢. Ikis eliminates any
simulation by heat treatment: in particular, ky surface heating
{induction or optical radiation). Thus, we had to develop mechanical

sigulaticy tests.

2lternating BRending

Since hand contact was permitted during the first phase of the
cxperiment, we night wonder if a surveptiticus altermating bending
cperation in the plastic rarge would he ehctgh to cause the changes
cb&ervedm

Alternating bending tests méde ex confrols permitted us to sve
that it vas necessary tc¢ introduce tctal plastic flovw of at leazt 5%
by alternating bending in order to obtain hardening on the order of
that which was observed previously (~89/5).. This requires bending the
test piece very intensively until & radius <f curvature of 50 mm is

reached (which corresponds to a bend on the crder of 30, which is
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inccmpatible with the olbservations made), then straightening it by

bending it in the opposite directicn.

Hecwever, this simulaticn does not persit us to duplicate the
structural state observed cr the test fpieces rcdified by J. Pu
Girard. In fact, by electron microscopy we then observe mazes of
dislccations in the hardensd zones, Lkut not the significant increase

in the number of dislocaticy rings.

Ccnpression Test on a T'ress

B local cohpression test of conkrcl plate 11-U conducted on a
rress at 300 MPa {ve =X 220 Fra) made it possitle to obtain hardening
cn the surfaces coming in ccrntact with the =tamg and the'tableg
resrectively, close to .that which was sought (AEV = J40 MPa) with
&iazastxuctpre similar to tle wicrostructure cleecved on the modified
test gieces {(Fig. 10d), Lut with a 1éver Ef;g density. However, ve
ckserve a 13% decrease in thickness and a uniferm change in thé Cross
secticn of the structure and in hardness, which is not true of the
test pieces "hardened® fy J. P. Girard. Purthernore, measurenents of
the thickness of the plate xevealed a reduction in thickness on the

crder of 2% straight abcve the ncdified zoge.
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thct~Feening Test

A surface shot-peening test of the twce orresing sides of the
centrel (11-H) ! pmade it posszible to simulate the essential parts of
the prints which we were trying to reproduces surface hardening AHV
cf 70 NPa, the absence cf ﬁermanent rending, and analogous
ricrostructure (heterogeénceors in thickness with a maximum dislocation

ring density in the vicinity of the surfaces).

Tootnpte: Working conditicrs: Matrasur machine, air pressure - 7
kars, flow rate - 0.85% w?/mp, glass Lalls (b~ 75-110 i), duvation -

1 gine End footnote

s

Feanvhile, in this wanner we oktain a depolished surface which locks
very different from that of the test pieces modified by J. P. Girard,
and additional polishin¢ is necessary in cider to restore a

cermparable surface state.
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The set of observations and simulations shew that it would bhe
necessary to apply compressive force perpencicular to the surface of
the plates, thus creating lheterogenecusz plastic flow in the cross
secticn, in crder to duplicate the essential aspects of the physical
rroperties okserved on the netal plates locally and superficially
bardened by J. P. Girard. Tle mechanical energy required for
simulating such a modificstion can he estimated according to the

ceupression simulation test: vwe find 1.6 Ja

He can also produce rings of this type Ly neutron irradiation.

Conclusion

The group of okservaticns made ¢n the duraluninum plates given

to Je E» Girard makes it pcssidle to state:

-
«

- that the required hardening was definitely realized four times

>

during the test;

-~ that no simple metallurgical cperaticn krcwn to the authors
rakes it pcessible exactly deplicate the different physical

peculiarities observed in tle lccally havdered 2ones.

Ly
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Discusgsion and Conclusicn

In this report, we described some deformations and
transformations of metals cttained uwnder specific conditions. The
places in which these‘tests were made and tlke individuals who
cbserved thenm were vari¢d; the cnly coystant presence, common to all
¢f the tests, was that cf. J= Ps Girard himself. Thus, there was a
correlation fketween hisg yreﬁenée and the aprearance of the particular
effects observed. Therefore, it aprears that we have the right to say
that J. P. Girard is part of the "cause" of tlese effects. But during
these deformations cor transformaticns, we reitker observed nor
reccrded any interventicn of muscular forces or physical effects on
his part capable of causing tken.

Jt thus appears thet we can ccnclude tte "abnormal® nature of

these effects, especially if we considef the fcllovwing observations:
- for one of the defcrmed test pieces (see YSession of 27

gctcher 1976%), the nature c¢f the measures taken to mark the piece

and the process of follcwing the deformatice by successively tracing
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the profiles proves that no substitutichn occurred; we feel that the
very high strength of tlis test piece is encugh to exclude all

exrlanations by purely manual and wmuscular ackicn;

=~ for the other test piece deformed jin the glass tube ("Session
cf 31 March 1976%), the wcrking procedure scered to establish that
. the deformation, althouct slight, was svfficiently clear and was made

while the test piece was in the tubey

- for cases of local structural transfcrumation, by d martensitic
transfcimaticn (Y"Tests on Stainless Steel in Clcsed TuhesY) or by the
creation of many smaell dislccaticn rings {"local HodificationSeew
Petallic") , the precautions descrilbed show that no substitution
cccurred., The géueﬁaticn of these effects in the tube or upon slight
centagt eliminates any "normal® exrlaraticr. Even if substitution did
cccur, we must point that we found it impossible to either reproduce
all off the physical peculiarities ¢f the test pleces transformed in
this manner, or to imaéin; any simple metallurgical gperation capable
cf doing it. Our simulaticn tests essentialdy permitted us to
duplidate the new structural elerments gencrated during fhe teéts nade
with J. Peo Girard. By ceorbining several of these actions in a complex
mapney {(actions which weuld ctheruwise have left traces on the
specinen), we might be akle to simulate the lgcal texture and

arrangenrent of these structural clenments, but we would produce much

»
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greater changes in dimensicrs than thcse olksexrved, which are very
£ligh% or nonexistent. The localized nature of these transformations

is svrprrising.

These experimeunts are part of a greup ©f meny more tests, which
we screened and subjected t¢ an extensive critical study uﬁdef the
ccrditicns described in the introducticn. This group of tests also
cantains those in which pcthing happened, and cthers ia which we
clearky observed muscular inpetus ccupled with positively "abnormal®

cffectsa

I+ is a good idea to enphasize that the effects observed have a
céxtain‘degree of reproducitiiity: the bends in the bars were
- fprcduced repeatedly, the local martepnsitic transformations - twice,
and the local hardenings - four times. The last of these four tests,
the test spcnsored by Professor Hasted, is the post significant, for
it includes the measurerent of hardness befcre the tests in the zone
it which hardening subsequently was realizeé, ard because the
increase in hardness was verified in’tib,igdeg@ndent laboratories,

thus an English laboratcry working #klinde®
J. P. Girard did nct produce unknown structures in any of the

testsd The structural mcdificaticns chbeerved are of the type produced

Ly cextain types of defcrmaticons. Their distrilkution is normal for
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the case of simple bending, but abpermal fcr trsansformations without

deformation or with slight deformaticn.

If the effects had heen produced by-apglying forces, the wvork
which it would have been necessary tc¢ experd for the largest test
riece wculd have reached arcund 12 J. The ccrresponding increase in

enthalpy would be from 2-3 J.

In this article, we have no intention cf inyosinq our
conclusions as complete scientific facts. Lut we felt it our duty to
cbjectively describe the condi%ions‘and the results of these
experjirents. We found nc exyrlanatico for the effects obhserved,
neither is current physics, nor by rcssible trickery, but perhaps

cthers will be able to find thew.
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CCNCEENING THE ARTICLE EY CE. CRUSSARD AND J. BCUVAIST

The above article swas written fcllcwing exreciments whicﬁ
demonstrated the abnormzl behavior ¢f metals or alloys in the
fresence of J. P. Girarxd. I can confirm that these expseriments werne
rade with considerakle sciertific strictnes&, in order to eliminate
apy trickery as much as possible. However, scmne of thewm were not

convincing, for the posseibility of trickery is always prasent.

Many phenomena are re’ected by the educated world because they
are censidered to be irzaticnal: but this is mere the a priori
refvsal to try to observe and centrol them for themselves, with
cepcern for the ﬁruth, ratber than giving prcof of scientific

hcrestye

Several scientists did not hesitate t¢ participate in the
experinents c¢f J. P. Girard, siwmply ip cuder %o "see¥ then
ckjectively. I myself had this opportunity "end I was sometines
troubled by these experiments, which, az cne of us pointed out,

flaces vs, the physicists, in a very uncowfcrtakle position.

gut of all of these exreriments, most cf which were video
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recorded with a cmnéiderahle ahundance of ccntrecls, C. Crussard and
Jeo Bouvalst used only those which are the subject of this article.
Until proven otherwise, it %as not gcssible tc find a rational
explanatior for the transformations chserved and described - which

naturally does not nean that we will not find orpe later.

ihe auvthors of this article fcund itt interesting to publish
thelyr observations, Xnowing full well that they would come up against
rather general scepticism - but one must only view their actions as
the desire to make known phencwuwena which are okviously inexplicable

in the current state of cuy kncwledce.

I nyself agreed to add these few linese, having had occasion to
fcllow thesze experiwents rather clcsely, sinply in order to give ny
advice about the scientific strictness with which they were conducted
ky the authors. Too many factors are still undetermined to make it
possible to give a valid énﬁexptetaticno

- -

Jdeo Jde Trillat, hemnber of the Academy cf Sciences

End-1314

Approved For Release 2000/08/10 : CIA-RDP96-00787R000200010003-8





