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STUrY CF CERTAIN SEEMINGLY ADNCSMAI DEfOHHJ1lCNS AND TRANSFOR~ATIONS 

J. Eouvais. Pechiney Aluminum Research Center, Voreppe 

!h1f013UCTICN 

W~en one of us suC~enly came up agaiDst a case of tba 

Jofcraati.on of a metal teEt piece ~ithout t~c arpa~ent inte~vention 

o( an eKternal force~. ~e fElt it cu~ duty ~s metallurgical 

~\ ll 
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1C8. End footnote 

'l'bereforc.,. we went to J .. I? .. Girard 8 YJho u as reputed to hav c pt:oduced 

"abnormal" effects on metals and 1dshed to cct,lduct experiments in the 

presence of scientists. ~he purpcse cf th~E rercrt is to describe 

scme Qf the tests Y~hich we conducted Yith him ever a period of almost 

t.No years .. 

Several weeks after cur tests were bogun., J .. P .. Girard informed 

us thkt he practiced prestidigitation. Some time later 6 two or three 

sour:ces simultaneously also informEd us t.ha t he had been \HitL<::~n. up 

i.n the nMagici.an's Yearl:ock ... n At first. h(~ wcrked in a somewhat 

obscure and roundabout fas4ionK rese~bling the style of an 

illus~cnist. In spite of this. after this iritial period, J~ P. 

Girard produced i~teresting effects. Various scientific personalities 

attendEd some of these demcrstraticns. ie gxadually got J. P. Girard 

tc siarlify his behavior and fellow stricter prccedu~es. But on our 

recordings we observed some movement~ which-indicated muscular 

action .. 

~his mixture of striking effects and guestionable elements led 

us tc make a rather lengthy critical study. We think it would be 

interesting to outline the nain steps here. 
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In order to avail ourselves of varied cpinions~ since August 

1976 we have writben do~n all of our observations, reflections. and 

doubts in a provisional repcrt ~hicb was ~utsegtently distributed to 

na ny scientists: In this r:e rort... W€ mentio:nt: d what we kneli a bout ~1 ... 

P. Girard as a prestidigitator and scme of our doubts concerning the 

' 1.p1o psu which he could have used m c re c r le!:s c cnsciousl y during the 

testa. This report was surplemented uith thE presentation of 

documents (test pieces., mic rap h oto gra f}ls, d iag raLQs.. 11 vide::>" 

xeGcrdings), with samplin.g cf the reliable tests and others which 

tiere not as reliable, since it would have teen wrong to present too 

optimistic a selection. ie also shewed varicus films of external 

cr.igi.n., thus o.f unequal significance, in tl}Ese fresentations in order 

to enlarge on the informaticn on certain parts. French and foreign 

illusionists attended scme cf tbe presentaticns; they helped us to 

xefine our opinion in certain areas. one of them discovered an 

indit~tion of trickery·i~ a film which J. P. Girard got for us 

without telling us that it was faked. The opinicns gathered during 
,. r 

all of these discussions helped us make the critical study of our 

docum~nts and various verifications ubich ue have made since that 

tirre. J. P. Girard agreed to scme counter-tests~ at least one of 

which is very interestingt. 
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Fcctnote: tTest No .. 4 of Tal::le II .. End footuotG 

All oj this tqok some time. which explaiQs the long delay between our 

initial tests and the aFpEarance of this article. nut we feel that 

tJds critical study has gone far enougl1,. if not too far, and that the 

time has came to publish oux mast characteristic experiments~ 

Thus, the selectiop which we are presertiqg is the result of a 

I.er1gthy screening pJ:ocess .. In only i:'rienty out of t.he 150 test pieces 

uhich J. P ... Girard deformEd or transfc.rrted in front of us or our 

ccllabcratcr:-s could "We rositively confirm tt.e "abnormal" nature of 

the et;fect.s observed .. In this report we uj.ll describe eigl1;t of these 

cases; the most characteristic. But it must be rointed out that the 

rrajority of the tests which were eliminated were definitely validv 
,. 

for we used too strict a screening process to ~liminate the 
r 

demcnstrations which did net follow ~ predefined operating procedure. 

ethEr tests \dth extenscmet.ric gauges wil.l ba published later .. 

'llhus, our concern for strictness eliminate:: rather r:amarkablf~ 

cb.scrva tio ns co nee r:ning def or. rna tions at a d ista nee, deformations of 
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cbjec~s or test pieces in the hands of t~e cbservers themselves who 

were ~hove any suspicicr~ cr those held on either side by J. P. 

Girard and an obs~rver. 

IDhe t,ests which will be described we:.~re cc•nducted under our own 

re£rol!sibility with the authorization of: ·PEchiilEY-Ugine-Kuhlmann .. We 

would like to thank those of our collaborators ~ho were willing to 

help us in the delicate study of this coqtxcversial area, in 

rarticular Mr. J. Rauch~ ~r~ G. Jollantu and Mr. B. Dubost. He would 

also like to acknowledgE Prcfessor J. B. Hasted• professor of physics 

~t Eirbeck College of the University of Lo,don. for agreeing to 

srcnspt a test in his laboratory. 

Descr~ption of Tests 

In order to make it impcssible for. J..- P~ :Gi'i~in:d to surreptitiously 

tend a test piece, ~e often used ba~s with a xather large cross 

sectit:,:n made of various me.tals: in particular, aluminum and. light 

alloys (test pieces 250-350 mm long and B-17 mrr in diameter), but 

alsc dcpperw soft steel, stainless steel, ana magnesiume We 

deter:mined tht~ forces (tending mcments) necEssary to bend our test 
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pieces by measurements and calculations. ~n orrler to be able to 

compare the values of tte resistance of the te&t pieces to the forces 

which they could have uithstood if faking t~ su~reptitious bending 

o~curced 6 we determined the rraxirnun mcment ~hich a man can create 

~hen seizing a test piece in two hanJs using all of his strength ••• 

which could not go unnoticed! For this furrcse~ we used a 

aynam~metric key with handles 400 rnrn long. which we tested with many 

indiv~duals. The maximun ncrrents vary vith the individuals from 20-38 

Nom; d. P. Girard created 26 N~m with a ver} visible effort. These 

valueb ~ere confirmed b} direct tests en bars; an example of this 

will Ccllow (session of 27 Cctober 1~76)~ 

Since oux purpose here was neitb0r to descEibe all of these 

tests~ nor to make a critical reviewr we BElectEd the two most 

tyficbl sessions for this axticle: 

_..,·· 

Sessipu of 31 March 1976 at tbe AluR±nuf Ticbnical Center. 

Exper~menters: J. Rauch and Ge Jollant 1 with t~e aid of a video 

recording assistant. 

Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9 



'_.:,

"·'""'~-:-.......... ~.,.lt: ..... '"'~-w.t>:·'-'~·""'r~+~;.:;.;~ 

Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9 

DOC= 1314 PAGE 7 

CPYRGHT 

During t~is session, in a rocm adjacent tc the room J. P. Girard 

~as in. G. Jollant, an experimenter, took a tar of hardened 

dural~~inurn of alloy AU4G, state T4 (i.e •. k hardened, age~ 250 mm 

long and 8 mro in diametEr. Its high crit1ta1 herding moment (15 N~m) 

nakes it inq:cssible to l:end wit.hout a visJl:le Effort .. G .. Jollant 

rclled it en a desk, stated that it uas not out of round, marked it, 

and placed it hims~lf in a ~lass tube which be closed with a stopper. 

This ~s the cgly time which we were able ~~ arrange it so that J. P. 

Girard did not touch thE test bar-tote beQt tefore it was enclosed 

in a tube, 

G. Jolla~t brought the closed tube to J~ Bauch, who immediately 

gave it to J. P. Girard, ana everything vas filled from then on. 

Eitbes the stopper, the tar in the tube, px both were always visible. 

After concentrating ana dEclaring that he felt something~ J~ P~ 

Girard gave the tube, still closed, to J. " Eauc~. Mr- Bauch uncorked 
r .~ 

it, r~moved the bar, whjct uas visibiy bentw atd placed it on the 

deskq then on a flat bar in order to bring cut the bend, which was 

thus made very obvious. ThiE bend ~as 2 rnm. 
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Sessipn of 27 October 1976 at Grencble 

Exrerimenters: J. Bouvaist and ~ tutost~ 

Here we will describe the test made on tbe thickest bar. This 

was a tar 17 rum in diamEter and 300 nro long made of alloy AU2 

{2 .. 059/0 ccpfer:) in state Tl.i {haJ:'dened in ccld water and ag<?d for one 

year:) .. Hefereqce marks *ere engraved iJJ the mass of this bar., and the~ 

placement of small charactEristic flaws ~ere ncted. It was taken to 

the ex rer:i Itental s.i te in a different car fr<: m t. l:e in one w-hich ,J.. P ... 

Girard was transported 9 and it ~as the cqly one of its kiqd in the 

exrer:~mental hatch. 

Ibis bar was preliminarily subjected tc banding tests by very - ·' 

Etxon~ menu aijd only one rna~ weighipg 140 ks was abl~ to wake a 

slight,. but significant, oefc.t:Haticn ,.,aft~;r ·~mear:ing his hands \-lith 

Kagnesiurn (a bend of O.E nm corresponding tc a~ applied moment of 38 

NQw)Q Then the beqding !lane was marked by scra~ches made on the two 

.er.ds .. Previous tests made it possible to ccnfirrc that eyen using a 

fixed half-length suppcrt, an average man cculd not even increase 
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this deformation by applying )tis ent1re wel.ght {6::> kg) t.o both ends .. 

During the tests., the two exp erimenter..s sat at about a met.Br 

away on either side of J. P. Girara, whc wcxked in shirtsleevesr with 

his sJ.eeves rolled up, tiithcut contact. .. J, .. 1? .. Gir.ard dcfm:m(~d this 

tar f9ur times in succession by holding o~e ena in his right hana and 

l,iglltly touching the frEe p.1rt :with 1li.s left b;u:d (bends 1 and 2} or 

ty ~lacing his left hana five em atovG the epccimen (bends 3 and 4). 

After each deformation, cne observer tcck tle profile of the test 

tat, •hile the other reruainEd next tc J. P. Girard. The two largest 

deformations j3 and 4) could be seen ~ith tbe eye; both we~e proauced 

tcward the bottom during a time on the ordEr of. 10-20 S(~coach:: .. hf'l:.et:· 

each deformation. it was verified that no ~eating up could be 

detected by touching the tar with the ~andr and that the bends made 

ldtho11t fonce by J., P .. fira.t:d tJe:ce a11 iJJi the same plane {inclined. by 

31..1° relative to tl~e initial bending plane mEntioned above) r marked by 

the gsooves indicated atove. Ttese grocves alsc made it possible to 

verify that t4e same bar ~as being usEd at all timesh Immediately 

following the experiment, tte srecim~n~were rlaced in a briefcase 

and taken to the laboratory. 

Ne will l)OW describe tl:e labc:ratcry .te~ts:: 
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Birst~ in the lahcratory we verified ttat all of the marks. 

grooves and flaws which were origirally made en the bar were present 

en the bar returned from the experiment. This uadc it possible 

unequivocally confirm that ther~ was no sutstitution of t~e specimen. 

Figure 1 shows a picturE of the bar after the experiment. 
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Fig .. 1 .. Phctog.raph of AU2 l:ar 17 mm in diamEter: after bending .. Scale 

ir centimeters .. 
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~he following tests were 2ade for t~e nondestructive 

charac:tterization of the charges made ill the bar- more specifically., 

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

- a significant increase in the hardness cf the two grains 

lccat~d in the bending rlane. reaching a maximum of 11 points Vickers 

(or. 2~to;o) in section A., which correst,:cnds i:c the maximum curvature .. 

Ihe l~ngth of the zone in which the hardness exceeds the initial 

value is around 120 mm (60 rum on eith€r side of section A) .. 

~ the hardness measured on the circumference of section A 

rexrendicular to the bending plane is th~ maximum in the bending 

plane• and varies lineaiily Mith tte side Eelative to the neutral 

line. as in the case of simrle bending-

ln order to determine the momept which must be applied to the 

lor by mechanical bendirg.in order tc cbtair tbe permanent bend 
.r 

c.bser:,ved, we mechanically bent a central bar wbich uas identical to 
~-- . 

the preceding one with a diEtance of~206 ww bet~eeu the fixed 

EUf[Orts. The variation in the residual hendins measured as a 

fu~ctjcn of the moment arrlied is given in Eig. 2. From this ve can 

coqclude that in order to cttain tte bend ctserved on the bar bent by 

.J .. P .. Girard (fr = 13"" 5 mm), it vJould te :ru.:;cess<Jry to apply a moment 
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M cf around 75 N•m, or two and a half times tte critical moment Me -

30 N•m, and twice the mcrnent e~erted by the strcngest man whom we 

tested. 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 

ccntrpl bar identical tc that in Fig. 1~ ~EY: (1) Moment applied .. 

(2) Exret:im(~nt .. (3) Calibration curve .. (4). Eenas. (5) Max .. for men. 

(6} ~lean fer: men with the fcrce of two hands .. ('9) Residual bending at 

half-lEngthe 
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~he preceding results rrake it rossible to completely exclude the 

hyrotbeses of surreptitious deformaticns of muEcular origin which 

rejght have escaped notice by the observers. Furthermore 9 the fact 

that ~normal" consolidation of the def~xmed zc~e is observed makes it 

rcssible to exclude the surxeptitious use of thermal or chemical 

roeans to decrease the lccal rnechanjcal ~t£engtb of the alloy. 

ln conclusion, the set of observations made du~ing and after the 

EXferiment en the duralumincm bar deformed ty J~ P. Girard during the 

exper~ment of 27 October 1916 rrakes it E~ssibl~ to conclude: 

- that the successive deformaticne realized were not and could 

not have been produced ty the normal muscular fcrca of tha subjectw 

- that the final deformation attained •as in all ways comparable 

to th~t ~hich would be obtained by applying a FOint force of 1500 N 

in the middle of the bar ~bEn resting en dwc ~U£fOrts. 

Tests en Stainless Steel 1n Closed lutes 
• 
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~aterials and Working Ccnditions 

During the session at the AluniEurn Technical Center on 25 March 

1976, three experimenters (C. crussard¥ J. Faucb and G. Jollant) and 

fcur gther spectators otserved martersitic tratEformations, with or 

Hithout deformation, of test pieces made frcm a cast of austenitic 

stainless steel with a spEcial ncnccmmexcial ccrrposition which had 

fieviposly been used fox stcdying the martensitic transformation by 

d·eforr«at:.ion .. This cast ~ssertially ccr.tai.rtEa;; ex o.:: 17 .. G%, Ni == 7.4'/.;., 

f1n =" 1 .• 56'1c11 Si ~" 0 .. 36?o, C = 0 .. 050':/.,_. N-= 0 ... ))34t~ .. 

lwo test pieces left over frorr this study iere used for this 

ru~po~e. These were cylindrical test pieces (7 rrm in diameter and 85 

rrm lcng} with smooth heads 12 mm in diamctex. Ttey were subjected to 

haJ:del'l.ing in air at 1050°C (cne hour ).n.-u Stilt tath), finishing 

traatmentH and nitroflucric cotrosicng ~hict gave the body of the 

t~st Eiece a matte look. ihe rEsultant structurE is nonmagnetic, 

exct;pt. for several rart.s of tl1E machined .surface layer .. Tlu~ 

uartensitic t.i:a.nsformaticn fOints in th.i.":> state arc: Ms :::: 140oc and 
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IDhesc two te~t pieces ~ere given to J. P. Girard for several 

days. At the beginning cf the sessicn, they werE marked No. 2 and 3 

in lacge numbers circled with ar irregular circle. Another test 

riecea marked No. 1 in the same manner, vas usEd for another test 

~hich was not significatt and will te used again later for a 

sirnulatiog counter-test. Its mark can be seen in Fig. 5. This uas the 

fi.rst time that test piec-es o.f this type wEre; used with ,J. P .. Girard 

and that they were marked like this. Ttes~ ~ere the same t~st pieces, 

marked in this manne~, whicb were taken a± the end of the test under 

the ccnditions which we will see; there was no fOSsibility of 

s.ubstJtuticn .. 

After marking, one of us (C. crussard) verified the straightness 

of th~se test pieces (Nos. 2 and 3) by rolling them; they ~ere not 
.r 

"cut .~f round .. " He also ver..ific:d their llla.gnEtic state .. i\ quick and 
r .;-

Sil!ple method of evaluating point-to..':r:;oinb n:agnetism for this purpose 

ccl')sists of using a small pc111erful horscs-ho€ magnet made of 'l'iconnl 

15.00 ~(polar surfaces of 7x4 rurn2, 8 .. 5 wm a;pai:t) suspended at the ~md 

cf a chai~- To make the rnea~urement, coe changE~ from a position in 

~bich the magnet is in ccntact with the t~st piEce, vith vertical 

suspensioq; the test piEce is gradually vittdra~n until the magnet is 
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fUlled away. Measuring tte tcrizontal distance from the magnet to the 

te~t giece at this point D" and kncwing the rna.s:: of the magnet (22 g) 

a~d the length of suspensio[, we can calculate the pulling force F. 

Du[ing this verification in the middle of tto two test rods and on 

th€ heads"" the distance D defined atcve did net exceed 2-J mm. This 

cc:n:esrcnds to a pulling force F on the m:an· 'c.f 0 .. 01 N, due to some 

traces of surface martensite caused ty machining. 

After this check, the test rods were flaced on the desk behind 

which J .. P .. Girar-d was ~o.rking {in r:clled'-Uf shirtsleeves) in the~ 

field cf view of the video camera 8 which 4id net turn away from them 

(w~1ilc ,J., l?. Girard \Wrked tdt.h other: tes·i: rie.c-es and made an atten•pt. 

at a light-alloy bar without leaving his seat} until the following 

Exrerirnents iere begun: 

a) J. P. Girnrd carefully grasps test tar No- 2 by one head and 

~ithout exerting force (tie filu wakes ib IC~sitle to confirm this). 
- < 

rlaces it in a tube and stars it with a cork (always.in front of the 

camer~)v takes the corked tube sguarely in ~is hand (the left Land~ 
.,. r . 

with the cork aluays remaining visitle), and cc~centrates. He then 

gives the tube to c. Crtssard and doEs not tou£h the test piece from 

this t.ime en .. 

c. crussard removes the test piece frc~ the tube: it has a 
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slight bend, but very close to one end, visible to the eye, and which 

he verified by rolling the ~ieee. Tte verification with a magnet 

indicates very sttong local magnetism near this same end (sec Table 

1). .. Sine~~ the entire operation ~o~as filmed'~' no sul:stitution could have 

taken rlace. c. Crussarf ~eturns tie test bar tc its box for future 

.ct udy; 

b) J. P. Girard tak~s t£st bar No. J, •hie~ has remained visible 

thrcughout this time. The same operations as fer No. 2 a~e performed, 

EX¢ep* that one spectatcr, at cne ti«Ev b~ccks the camera. After J. 

f. Girard had concentrated, c. Crussard took thE corked tube back. 

rerncved t4e test piece frcm it, and rolled it. !his test piece 

remained straight. but nevertheless its local nagnetisrn was similar 

tc that of test piece N£. 2¥ but this tim~ ~ithout deformation. It 

was returned to the boxu alEc for study. 
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Table 1 .. KEY: (1} t1easurementM (2) Test p.iece .. (3} Bending of one 

side .. {4) Eending of th<e ctlcr side. (5) :~Ean ln.':nding .. (6) Pulling 

f<::rce t of the magnet (N) .. {7) one l1caa .. (8) ~110 of cylind:cical 

:::J1aft ... (9) middle .. (10) ether end of cylindrical shaft .. (11) other 

head .. {12) ~laximum value .. 

=::=.::=:.:=:::.=.:::--~------···---·-----·------------

(1) Mesurc -------;;;E~)rO;,~~t;~;~Er;~~~~~;t~--
n• 2 J n• 3 

q:!)~---··---;--·-------------------- --· ---------- -,---------------
Fiechc dun cote y 1 (mm)· 2,5 < 0,3 

Fleche de (tJ I ·~· 
!'autre cote y 2 1,7 . < 0,3 

neche f.:?J 1 

moyenne y == -~~~~:- 2,1 I < 0,3 
2 i 

-- T --- ------·----·----------- ··--------------- i _______ ,. __________ --
~~orce d'mrae;hcment f de 

l'aimant (N) : 

~!}_ une HHe 0,! 2 (~) 0,03 
I~\ 1 • ·t· c1 r· 1· I - ex rcm1 e u ut cy m- i 
. drique ! 0,15 ?-:: 0,22 

j:_l milieu I 0,02 0,03 
ro) • . : d r· - autre cxtrcmJ!C u ut , 

~(~ :~~~~~~:·~·=~···=~J ~;==L ~:~! ... 
(*) Va!eur maxirnale. (1·:;.:) 
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I~itial Measurements 

~be next day, c. cruss2rd evaluatEd ttE Ra~netism ani 

defcrmations. The same rragnet was always used tc evaluate magnetism; 

the pulling forces r' definec above are indicated in Table 1 (at close 

to Oe01 N). In order to evaluate tte deforrraticrs Y, one of the heads 

was Flaced against a ruler end the distaqtE tetween the other head 

(i~side)·and the ruler ~as measured. Be coQfirrrEd that the test 

piEce:::-> 11 ran true" at thE l:e<;in.ti.ng cf the tEst .. 

The bend close to cne tead cam te se~~ very clearly in Pig. 3. 

~ig. l. P~otograph of stainless steel test fiEcE No. 2 after the 

exr;:er~ment .. 

· ~:_·;}~·:l~~~~~r::-~;:2:2~·~~'.:2~~~·::>:{~~? 
[2~ffr0~tsG~~fiffif11~3~;~r1~~r:~~±ffEili~IZi~§;EJ 

--
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I?~GE 22 

Various tests 6 alsc destructive, were wade on test piece No. 2. 

The bar: uas electrolytical1J cut even with the wagnetic head. Thusr 

it was fOssible to insert the magnetic End cf tte cylindrical part of 

the bbr into the spool of a Sigmatest devicE: the specific saturation 

ttagnetizaticn is 2 .. 8, ~hich corresrcnds b.o c proportion of 1.90/ 0 of 

t h e mag 11 e t i c phase (a ' } .. 

For test piece No. 3, the nonaestructive X-ray study revealed 

ll'atteud.tes o:' and tr:. in the magnetic zone·, th:: latter in a high 

rxoportionQ iq addition to austenite~ 

Kicrorhotographs (test piece No. 2) ~n a surface. polished 

~techanically, then el<'!ctrcl}tically (Fig.,. 4a al)a 4b) rev•2al a mixt-ure 

cf ma~tensites e and a•. Ccrpared 1ith rrevjcu~ studies made of this 

steel~ we can confi~m that these structures have neither the facies 
_,· 

cf a ~a~tensite obtained by ccclingu nor th£t cf a mar tens i te 
' 

produced by t~e densitizaticn of atsten~te .~J heating it. This could .. ' 

cnly be martensite from defcrmatiop (~ith scme traces of martensite 

due tp the preparation of tte ground surface). 1he martensite density 

.appEars to be rather unjfcrre over the er.titE. cress section; in spite 

of th~ uncertainty which alMays accompanies micrography due to the 
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field selection .. Figures lla and b show comparal:le appearances on the 

~urface aqd in the interior. The amount of martensite observed on 

these micrographs corrE~fcnds tc those ~hich are obtained with this 

stEel by tensile strain of ~-10%; thusw it is much more intense than 

that which would corresrcnd to the slight :b:ndirlg observed (Fig .. 3} .• 

Its localization is very surprising. 
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Fig. 4. Micrographs of the locally traQsfarned zone of stainless 

steel test piece No. 2 ta) near the surface, (t) in the intericr. 

•.. r --
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the local magnetisn cf the heBd cf test EiEce No. 2 could not 

have been ruissed in the verificaticn made at the beginning of the 

test, "Which was foe used especially en the h € ads .. 

Revertheless, since twc confirmations arE tetter than one, we 

asked ourselves if we cculd imagine a rnetallu~gical process capable 

cf F~cducing those localized martensites Mhile leaving the test 

pieces completely ~traisht cr merely slightly bent. 

Since we are dealing with cold-rolled nartensite, wo must work 

with defcrrnation. The closest means of repxcducing its localization 

liith this abuqclancc near: cnE head is al-terljatin9 bending., vk~ 

ccnducted tests o~ anotbex test piece~ No~ 1 8 u~ich was initially 

nonmagnetic: it was necessary to Flace one head in a vice, bend the 

l:cn: by around 30°, and ~t:.rajghten it .. Bub due ,tc the special 

fiCferties of this ste~l •. ttc test Fiece was very visibly formed into 

an S (Pig. 5) .. In order to stra igh ten it b o~k .c !lit, it waul d be ,. 

1:1ecessary to tool a die and r12stam£ the piece en a press! Another 

d,iffcr.e r.ce: en test piece Nc~ 1 th t:s t re<! t<:: d., the ma.gnet ism on the 

EQd of th~ shaft was comparable to that of test piece No. 2. but the 

f;112ad lllas I)Ct magne]tic, 1-hicl: is ohviou.s1y ·QCrt'lal... 
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Fig. 5. Test piece of stainless steel Nc. 1 after a simulation test. 

A micrographic test made on another test piece which was bent 

even more and straightened rEVEals cc1d-rc11ed ttartensite., but \dth a 

uexy distinct heterogeneous distrituticn: tte ~~rtensite density is 

lower: in t.he int<O!t:ior than en tbe surface {Fig., Ga and b)ao lJhich is 

rcrrral. but which differs from test piece Nc. 2. In order to obtain 

unjfoxm density in the cross secticn ana in the amount observed, it 

would te necessary to bE able tc create tcnEil~ strain deformation 

lccali,zed en the end of the sl;taf-'c. and in tl]e h0ad (on the order of 

5-109& for test piece No .. 2" and at least 1 0°-h f.or test piece No,. 3) 6 

but which would not appreciably change the diamEters of either the 

shaft or the headt. ~ 

r --. 

Fcctnpte: IFor test piece No. J, a slight dEcrease in the cress 

sectipn (0.5~ was measured i~ the zone ~hich tEcame magnetic. ~e 

wlll point out that WE could have also conEid~rEd simulation by 
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twisting, but we could nat see how this could result in deformation 

localizEd near one head acd in it. Erd footccte 

It would be necessary to have a series of hamm~ring out and kneading 

cycles, all done without leaving a rrark on tbe test bar! 

r --' 
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Fig. 6 .. Micrographs similar to those it} R,ig .. Q*' but for a test piece 

sutjectcd t:o a simulat~c ter.:t: (a) r.ear: the strfacc, (b) in the 

inter~cr .. 

(a.) 

.. 

r -- ' 
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The group of observaticns described atcve rrakes it possible to 

state: 

- that a local martensitic transfcrmaticn ~as created in two 

tes;t pieces during the test~ accomr;an.ied .by s.light bending near one 

head ~n one of them; 

- that ~e ~e~e unatle to think up a si~gle simple metallurgical 

cr~raticn which vas cafable of exactly duplicating the structures 

cbserved in the transfcrmed zones. 

Lccal Changes in Hardness of Metal Plat€s 

ii .. P .. Girard performed this experiment four times .in d.ifferen\: 

r --
[J.UCCS and in front of oifferent obse-rvers .. rur ing the first session 

(27 ()c·toher 1976}" on(~ cf tl:e ex:per:in:enter.:s suggested that he 

imrrovise a lHHI type of test: hardening a lHital plate in. attempt to 

1'ccmpress11 the metal .. Excert for a few clos-E d€tails which will he 

}?ointed out, the 0,xperirrental prccedu.re used fer this test, as well 

' 
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as for the three others. ~as as fcllcws: J~ P. Girard was given a 

dural~rriuum flate whose dimensionsa ccwrositic~ and reference mark 

were kncwn only by the exferimenter (and wbich ~ere different for 

each new experiment). Initially~ J. P. Girard came into contact uith 

t~e t~st piece by rubbing it or touching lt witb his fingers under 

the clcse supervision of thE experimenters~ ThE experimenter then 

placed the test piece in a cor.ked glass tubE after vet:ifying its 

strai~htness and the reference mark~ iheq tte tube vas given back to 

J~ P. Girard for the test. !he test riece remained in the tube until 

.the l~bcratory test. Fer test No. 4e tte phase in the glass tube was 

elimiaatedu since it prcvided no aaaitic~al guarantee after the 

initial procedure~ which peirnittcd hand contact during the initial 

fllase .. 

Test materials and Wor~i~g Conditicns 

'ifhe four plat12s 11hich \\ere chan'gecr ~ei:E. wade entirely of 

ae.aalwninuro in £ii:ate T3~31 (har.denec at 505°C in cold water:·,. relaxing 

strl;tching of 1 .. 2-2<'/e, aging for a.t least. ·L~8 hours) .. TtJo compositions 

wa·e used {quater-nary aluminum a.J..1oy l\-·U4SG wit~ a noncommercial 

c<: Wf osition.~~ and i n.d ust rial alloy ;; 0;17) ... An ano Ili}' mous sy mhol engraved 

oQ th~ metal of t~e plate and which was different for eacb experiment 



,. 
,d~ ~ ••• - -~ __ ,_ , •••• _:..,~.~·..;_,,. ,.~ ;~-'"'-·;~1>-~ii.;.,_ 
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permitted the obsetvers tc cnequivccally id£ntify the test plate by a 

sirrfle glance. Each plate csme frorr a tatch of jdentical plates uhich 

were subjected the same treatmentq and the control plates of each 

tatch were preserved iu the labcratcry for cc~rarison and future 

si~ulation tests. Table II summarizes the places and the 

chara~teristics of the test data of th~ fotr e~reriments • 

. :,;" 

--. 
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KEY: ( 1) Te~t. (2) DatE .. {J) Plac€ .. (4) Obsorvers .. (5) 

Ir,i"tial characteristics of Epecimen .. (6} ~ryr:ll;: .. (7) Dimensions .. {8) 

F<::ference mark .. (9} .Lonccn .. (10) and .. (11). tall-testing .. ( 12) Tooling 

t ball-testing .. 

. (_1\ 
Essai 

(a~ 
Date 

( cS) 
lieu 

Caractoristiques initialcs 
( ':\j de l'cchantillon 

l~JJ 
Obscrvateurs 

: (7) Dimensions 1·.) llepere 
-------- -------- ----- -------- ·-- -- -- ---- ------- ------------ -------- - ·------------------ _rr(~-.-. --------- ·-·· ~----·-------··· ----.. 

! QIJ) 
1 27.10.76 Grenoble .1.8. et B.D. 16 x 2,5 x 150 ! 11 -I 

2 25.11.76 

3 25.11.76 

4 10.10.7'1 

lyon 

. lyon 

f't) 
Londres 

I 

160 i 11-J 

I 
160 

(1 [)) f 
J.B., P.G. et J.G.: 14 X 2,4 X 

(I~J I 
J.B., P.G. ct J.G. 14 X 2,6 X 11- H 

li..,') 
J.B. ct J.H. 12 X 3,0 X 160 VG 

,-

A-U4SG-T351 

AU4SG-T351 

A-U4SG-T351 
+ bi!ILigC 

(((I 

A-U4G-T351 
.. usinee + 
({.~) brillantcc 
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Ctservations During Experiment 

l'irst Test: 

During the phase of contact of the tifE of the fingers (-2 min), 

he sudcossively·observea twc slight tendings of plate 11-I of (+1 mm) 

and (-0.5 mm). respectively. in o~rgsite directions from each other. 

~h~n the test piece was placed in tbe glass tute with a total 

residwal bend of +0~5 mru (tte slightly co~vex grain corresponded to 

the engraved surface). !he tube ~as thefl giveD Lack to J.P. Girard 

t li ice (5 min} ... 

~eccnd Test: 
_.-

Nc bending before teing placed ~n ~hertute~ Length of exposure: 

th:tee minutes ... 
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'lhird 'Iest: 

Ze$t piece 11-H wae rrelimina~ily shot-pe&ted over t~e length of 

the twc surfaces to see if additional local haraeoing was possible. 

ruratjcn: around tbree minutes 6 withcut defctreation. 

Fcu:tb 'l'ost: 

~est piece VG was tested twice ty J~ F. Girard (duration of 

exrosure: twice for two min~tes). 

Labo.t:ator-y Tests 

.. ~·· 

Fer the four tests. conparative cxami~aticns of ·the engraved 

JTat::ksJ dimensions, weights, aud thE marks Ol iq:i.tial hardness of the 

t~st pieces confirmed ttat the test fiecas xetuxnod to the laboratory 

~ere defiqitely those uhich were prepar~d far tbe experiments~ 
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After el~ctrolytic polishing, the hardLess was measured with a 

Vicke1:.s mic.rohardness meter under a load of t.h:r€e kg (-30 N) on the 

tw~ surfaces of the test pieces subjected to tbE experiments, as vell 

as on the control pieces keft at the laboratoEy. The marks were made 

~ith s~acing of from one to two mm {depe~ding en the case). 

Doubl~-blind countermeasures used by different operators (for tests 2 

aud 4~ led to equivalent results. 

rhe results obtained ty this techgigue, twc cases of which are 

sbqwn in Figures 7 and B¥ Kake it rcssible to reveal appreciable 

si~ulta11eous increases in h.crdness en the twc )crposing surfaces .. The 

leqgth~ of the modified 2cnes and the maxirrum increases in hardness 

are rtorganized in Table Ill. ccnsideting tte dispersion 

{c4aracterized by the tJpical deviation inficat£d in parentheses at 

the s~ccnd-to-last column)~ in a ccmpletely valid manneru these 

cbserwa tions show that the 1~etal was ch aZl-9€ <3 during .the four tests .. 

-~. 

.. 

Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9 



Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9 

I:OC ::::: 1314 

CPYRGHT 
PAGE 3 6 

Fig. 7. Hardnesses measured on the twc sides of light-alloy test 

r:iece 11-I, after t£~st.. KI~: (1) VickErs l:ar:dness. (2) Test piece 

1:1-I. {3) Side.. (4) I.oad.. ( 5) Dist a nee to t be m c:rke d end .. 

(1.) 

.l\U4 SG T351 DURETE VICI\F.:HS 

(?J eprouvelte 11 -1 

u.oo 
(_<I) 

charge, 2,94 111 

rt~.J-------~-----1-
.. l r. 90 

---1 -i }jH--+---- -
1J~O 

120CI. -------~-------------·····---------...--~ 
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Fig~ e~ Hardness measured on the two sides cf light-alloy test piece 

VGe before and after test. KEY: (1) Vickers l1a.r-dness .. (2) Plate VG .. 

(3) Lpad. (4) .Harked side .. (5) Un1rarlH:d side'" {6) Distanc0 to marked 

<:nd .. ){7) Hardness at mid·-wicth {0 } b€for-ej(-t) after experiment .. 

(I) . (:i) 
DJRETE VICKERS p!aquette VG. 

(':.~) 
char'ge : 2,94 daN 

durele a rni targeur) o ava~t 1 .. expfriznc(f 
, ('7) ~ •. apres 1 
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KEY: ( 1) TEst .. (2) Test piecB .. (3) ~taximum hardness in 

th.e changed zone (HPa) .. (4) InitiaJ hardqe.s~ .. (5} End of plate .. {6) 

Ccljltrcl (standard d<:~viaticn} .. (7) .Signi fi.car:t.J.y changed length (mra). 

(c) Si.de. 

:c::-~~'=·l;) =="'--co~~-==~-r"x=~:>. ':; =:-::;-___ - f~)=--r==--=l;\~;~~-:-~~--1~~~~~;---=- _~=:=~:c=="&-;Y'ct:o ~~-~~:,-==== 
I Durete maximum I_-- --- ----. -- -- ----- ------ --------- _ significativement 

Essal Eprouvette 'dans Ia zone modi lice: J::') Extre' 11 -18- , •) T" 1110·1n d'f· · 
----· .. ·-· 1 • 1'-'' -- ., 1 ll.> " . mo 1 1ee 

__ -~·:_ ___ ~--- --~---·-----~----··- ':~~~;~~ ~-~~~~,!:.;. ;:--~. ~~---:~o~-~c:~e ___ j~?~~ZY~~~-~---, LL.~L_)rn,m~ -~:::_~ :·_.::_ 

11 ·I t6f:ace 1 1340 I 1240 1220 (15) ( 20 
(-~,'f'ace 2 (R) 1290 

1 

1200 1230 (14) 30 

2 11·J -~~ace 1 1340 1180 1180 (?0} 20 
~Face 2 (R) 1310 1190 1200 (21} 20 

3 11 • H \?lace 1420 1290 20 
(:0\Face 2 (R) 1380 12GO 15 

4 VG (~ace 1 (I~) 1270 1200 {7) 1210 (15) 35 
{iJfnco 2 1290 1200 (9) 1200 (10) 35 
! I 

;:::.:...;.:""..:-.:.::::::.~.=:.:...:::.::..:-....::...-=::.::.:::-:.:.==.::::::.:=..::.:=.:::...=...-::-:-..=-_-:.::.;_:_--::.......-::....:....-;:-__::_-::=..::::.::.:: .. ~-::~..::..-::;-.::.:.::--=..::=:.:.:....:::::.:..:....=.=.::..::::::.:...:..::.:=..:-=-== :.-=. -::.:::::::.=.::.:.:.. .=.::.:..::..:::=-_:: =::....-:_:-.=.:-...::::::.:::;..~ _7;....::..;:.:._ ·....:..·;..~ -----= 

Ne can see that t~E vaxiroun harde,ing£ cbEerved range from 6% 

(t~.st 4} to 12"7" (t-est 2)" 'W:it.h an average ·of 8t:.t?. Six 'Vick.ers 

lnq:re:::.sions were made h-Efore the expeTiliient at .nid-length during test 

4. simce hardening always occurred in this zen& in the preceding 

tests; yielding hardnesses cf 1200-1210. ~hi£ uakes it possible to 

CCITfletely eliminate thE hyfottesis of t4~ ncnuniformity of the 

previous hardqess. We will fCint out in paE~in~ that this test is 
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rart1cularly interesting because it was conducted in England by 

rrofessor J. Hasted, and tEcause tte hardnefees were remeasured 

ttbJindly 11 and confirmed in an indep;ndent Er.glish laboratory at the 

Electrical Research Asscciaticn. 

IrtenHll Strains: 

lwo techniques were used to reveal possible differenGes in 

:r-esidual lcngitudinal strairs in tl;e mcdiifiE(l zcnes., The technique of 

superficial measurement by .X-·r:ay diff:rac'C.ic.tc (tl.e sin<'! Y' method) used 

en specimen 11-I indicates ~ significant change in the residual 

lcQgi~udinal strain on the two oppcsing s~des cf the modified zone: 

essentially 8 we see resJaual strain cf -80 ~Fa en the unmarked side 

(slightly concave), and cf -¥80 t·1Pa in tl:e Cff.Csing grain {mar:ked)c On 

th~ ULchanged ends, we find again the state of internal strain which 
~· 

is no~mal for this rretallur~ical state (T351), cr on¥- 15 MPa. 

r 

Whis roiqt was confirmed by mEasuri~g the relative deformaticns 

created on side two during gradual chemical treatment of the entire 

o.r;r.osing side { 1} on teASt piece 11-.J .. U:oing tbis technique (called 

t~e R~senthal-Nortcn msthod), we otserve a considerable and 

significant variation in the calibration mark lccated straight above 
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the modified zonev while a mark located on the same gx:ain.,. but 25 mm 

f~cm the modified zone, exhitits ncrnal behavicr similar to that of 

t.be t't'!c marks on the cct>trcl piece .. 'lhns, we can unambiguously 

coqcl~de that the local change in hardness is associated ~ith tbe 

local change in the state cf residual strait iu this zone. 

F i C 1 OS t X: UC t U re: 

~he test pieces modifiEd during tescs 1 and 2 and the 

corresronding controls •ere examinEd under a transmission electron 

microscope (100 kV). Th:in sJic€s whose thicknE:s:: was carefully 

·reduced in crder to avoid any aefcrmaticn were taken parallel to the 

surface at mid-thickness and on the two oprcsite sides of the 

~todif:icd zone of test piece 11-I., as well a.s in the modified surface 

zcqe Lside 2} of test pie~e 11-J. 

. r ~-

ln both cases~ we can see that the modifiEa zones have 

characteristic microstructure ~ith a very ~igh density of small 

dislc~ation rings aroun6 ~OC angstroms in ~iarneter (Figures 9a and 

1na ana b). At mid-thickness we find a lover ring density, but one 

~bich is significantly greater than in the initial metal taken from 

t:be end of the test piece (Fig .. 9b} and frcu a controL. 
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F)g. 9~ Electron microg~a~hs of the thin slice and electron 

diffi:'action dia.grams of light-alloy test 'PiEce 11-I: (a) surface 

ha x:c1en€d zcne; {b) unchanged part~ C~nditicns of identical contrast 

in both cases ... 
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Fig. 10. Electron ruicro~rafts of mcdifiEd ~trface zones with 

enlargement of 64a500 (tefore ccductiom)~ a) 'lest piece 11-I, test 

with J. P. Girard~ side 1. t) Test piece 11-J, test with J. P. 

Git:ar·d..,. side 1 .. c) Test piece for sho·t-pr;)ening simulation .. d) Test. 

riEce for simulation by ccmrression on a stamp: 

a) Epro1ii•~tte 11-I, essai 
. ) ,!. 

avec J.P. Girard, face 1. r·._.., ... . .. · 

c) Eprow•ettc de sinwlation pa.r [:rmwillage. 
~ .... : ~r ..... ~ .... ,.' 
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[J) Eprmo•ctre 1 J-I, essai nvec J.P. Girard, fac:- 2. 
I 

d) E}JI'Oiii'Ctte tic simulntic;n_l par· compression il Ia 
prcssc. , • 1 ; . 'i 

. I - ~. 

CIA-RDP96-00787R000500160003-9 



Approved For Release 2000/08/07 : CIA-RDP96-00787R000500160003-9 

tee= 1314 
CPYRGHT 

PAGF 1~3 

?or test piece 11-1. ccrofa£ative ccunting cf the rings visible 

in the section {11 0) was rteali-zed a: g = r 111 ]s > 0. After measuring 

the r~spcctive thicknessEs cf the different plates, the results given 

in Tatle IV were found (~Ea~ fer fjvE fields). 

7able IV .. I<EY: ,(1) sarrpling .. (2) r:ensity cf visible rings. (3) 

Lelat:i,ve density ccmpar.:Ed tc ccntrcl .. (4) Ccntx:cL. {5) Modified zone. 

(u) ~lid-thickness.. (1} Side .. 

==- (1)-;::;.'""':' -c= I ~~o>lt;(,:i~~,)~'";;:;--;;;~~~:~1 ,;;,~7,~,;;o= 
, I cm-

--_-(;~-;_z,-;_~--, -----------------.---------------------- -----· ___ , ____________ _ 
11-1 (tcni"oin) HV = 1240 7.4 .1Ql3 

(-<4·) (1) 
11-1 face 1 
zone modifice HV = 1340 

130 . 1013 Hl 

(.:5) 
. ()) -~~ 

1 U j ( face 2 
zone modilieel?"J I I-IV o= 1290 84 . 1013 11 

11-1 mi-eraisseur ~ \ · 
•. _j . . . . 

61 . 1013 8 

r .-
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summing up, we will ncte that the chanses J. P. Girard produced 

in th~ duraluninum Flates ~tich were given tc him reveal, 

sirrultaneously: 

- surface hardening on the order of ao; 0 lccated on the two 

sides cf the plates over a length whict can reach 40 mm and a width 

of 1 0-,· 15 rn m; 

- the modification of the res'idual surfacE strains in the 

!l.Cdified zcne; 

h the creation of a ~articular micro£txucture in this zone with 

a verJ high density of Email dislocation rings (¢200 angstroms); 

- the absence of macroscopic tending strain 

~Ge abcve} .. 
\ 

<' 

Simulation Tests 

Is in the case of stai~less stEel, we 1ought double confirmation 

t] txying to figure out a simple means cf dEforKation by which the 
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rreceding states could te simulatea. 

First, we will point out that the electron micrographs indicate 

that the Guinier-Prestcr zcres are net di.ssclv€d and arc the same at 

the end of the test as io tte original statE. 1tis eliminates any 

simulation by heat treatment: in particular, t} surface heating 

(iQduction or optical radiation}. Thus, we had to develop mechanical 

sinuloticq tests. 

Jlternatiqg Eending 

Since hand contact was fBrrnitted during the first phase of the 

EiFerimente ~e might wondei if a surreptiticus alternating l1ending 

operation in the plastic rarge would be enctgh to cause the changes 

ell served .. 

Alternating bending tests made en ~onfrols permitted us to see 

that ~t was necessary tc jot~cduce tctal plastic flow of ut least 5% 

by alternating bending in ardor to obtaiq bardaning on the order of 

tliat }.fhich ?Jas observed pre'<~iously ("'80;0 ),. This requires bending the 

test fiece very intensively until a radiQs cf curvature of 50 mm is 

reach~d (which corresponds to a bend OQ the crder of 30, which is 
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inccrnpatible with the otservations made), then straightening it by 

bending it in the opposite directicn. 

hlcwever, this simulaticn does not rorroit us to duplicate the 

structural state observed cr the test fieces rrcdified by J. P. 

Girardm In fact, by electron microsccr? ve tbEn observe mazes of 

dislocations in t~e hardened zones 8 tut not th& significant increase 

in the number of dislocaticL rings. 

CcRrression T~st on a Press 

I local compression test of ccnt~cl ~late 11-U conducted on a 

fress at 300 MPa (ae ~ 220 ffa) made it possitlE to obtain hardening 

en tbe surfaces corning in ccntact 'itb t4e starrf and the table, 

n~q:ective1y,. close to ,that which )las sought (IJF'! = 140 Hl?a) with 

rdcrcstructm::e similar to tl:e roicrostl.:'ucture ctserved on the modified 

test Hieces {Fig .. 10d), l::ut witl1 a lcwei: ~.:5 1:g density .. However., wn 

cbeerve a 13% decr~ase in thickness and a utiform change in the cross 

secti9n of the structure and in hardness~ which is not true of the 

te,st r:Jieces "hardened" l:_y J .. P .. Giz:ard .. P'urthern:or:e., measur-ements of 

the thickness of the plate revealed a reductio~ in thickness on the 

ceder of 2% straight abcve the wcdified zc~eo 
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f~ct-teening Test 

A surface shot-peening test of the tMc o~rcsing sides of the 

ccntrpl (11-M) 1 made it pos~ible to simulatE the essential rarts of 

the p~ints which we were tr]ing to reproduce: surface hardening AHV 

cf 70 ~ra. the absence cf permanent tending. and analogous 

microstructure (heterogEneots in tbickness ~ith a maximum dislocation 

riqg density in the vicinity of the surf~ces). 

foctnpte: lWorking conditicrs: Matxasur macbi~e, air pressure - 7 

bars., flot~ rate- 0 .. 85 ro::.Jjrow, glass l:alls (¢- 15-110 pm) 11 duration-

1 •in' End footnote 

~eanwhileq in this mariner we attain a d~po~ishEd surface wbicb looks 
. ' ..,. " . 

very ·different from that of the test pieces modified by J. P. Girard. 

ana additional polisbins is necessary in ctder to restore a 

ccmrarable surface state. 

. .. 
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The set of observations and simulations sbcw that it would be 

necessary to apply compressive force perpe~dicular to the surface of 

the plates. t4us creating ~Etercgenecu! plastic flo~ in the cross 

secti~n, in order to durlicate the essential asrects of the physical 

properties otserved on the netal plates locally and superficially 

hardened bl J. P. Girard. Tte mechanical energy requir~d for 

simulating such a modification can be estinated according to the 

ccmrres.sio;1 EOimulation tezt: ';l€ fi11d 1 .. 6 J .. 

We can also produce rings of this typE ty neutron irradiation. 

Conclusion 

The group of ol::servaticns made en the duta.luminum plates g5.ven 

to J. f. Girard makes it fCEsiblo to state: 

that the ~equiree hardening was daf~nitely realized four times ,-

during the test; 

... that no simple tn€ta11urgical cperati<n Jo:o~n to the authors 

rrakes it pcssible exactly duplicate the different physical 

peculiarities observed in tte lccally hardeted 2ones. 
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Discussioq and Co~clusicn 

Jn this report, we described some deformations and 

transforrna,tions of metals attained under SfEcific conditions .. The 

places in which t4ese tests ~ere mddE and tle individuals who 

observed them were variEd; the cnly coqstant presence~ common to all 

cf the tosts, was that cf J. Po Girard himself. Thus. there vas a 

co::crelation l:etwec n his pre se nee and the ap rear a nee of the pal: ticu lar 

effec~s observed. Therefore. it aprear£ that ~e havo the right to say 

t~at .J.. P.. Girard is par:t of the "cause •• of th: se effects.. But during 

th~se deformations or ttansforroaticns 11 we nEither observed nor 

£accrded any interventicn of muscular torces or physical effects on 

bis part capable of causing ttem • 

.. · 
.Jt thus appears th~t we can ccnclude ·He 11 abnor.:rno.l"' natu:n-~ of 

these eff~cts, especiallj if we considef tfE fcllowing observations: 

- for one of the deformed test ~i~ces (seE "Session of 21 

octcber 1976") 6 the nature cf the measures tak€n to mark the piece 

and tho process of follcwing the deformat~c~ by successively tracing 

.;'! 
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the profiles proves that no substituticn occurrEd; we feel that the 

veEy high strength of ttis test piece is eQcug~ to exclude all 

exflanations by purely ~anual and muscular acticn; 

-· for the otlH?r test piece de.fol:mE d in th~ glass tube ("Session 

cf 31 March 1976") 6 the wcrking procEdure seereEd to establish that 

the d~formation, altbou~~ slight. ~as sufficjently clear and was made 

while the test pioco was in the tube; 

- for cases of local structural transfcrrnationu by a martensitic 

trans:t;crmation ("Tests on Stainless SteEl in Clcsed Tu.besn) or by t:he 

.c.r>1:ation of many small ci.sl.:caticn .rings (H.Local r~odifications ...... 

~etal1ic 11), the precautions describEd show that no substitution 

cccurred. !he generation cf these effects in the tube or upon slight 

ccqtadt eliminates any "nornal" exrJaraticD. Even if substitution did 

cccur. we must point that we found it ~mppsEiblE to either reproduce 

all ofi the physical peculiarities cf t~e ·test pieces transformed in 

this nanner. or to imagine any simfle metallurgical operation capable 

cf doing it. our simulaticn tests es~entially pErmitted us to 

duflitate the new structural elements geqeYated during the tests made 

•ith J. P~ Girard. By combining several of these actions in a complex 

ma~ne~ (actions which wcnld ctbecwise have left traces on the 

SfECirncn)# we might be able to simulate the local texture ana 

arrangement of th<>se structtral el<:ment~,. btt "E would produce much 
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greater changes in dimensicrs than these 9tservEdv which are very 

sligh' or nonexistent. ~he localized natuxe of these transformations 

is suJ:r:r.ising. 

lhese experiments are rart of a grcup cf m2ny more tests, which 

we screened and subjected tc an extensive critical study under the 

ccrditicns described in the introduction. jtis 9roup of tests also 

contains those in which ncthing happened, and ethers in which we 

clearly observed muscular inpetus ccurled uith rositively "abnoLmal" 

Effects .. 

Jt is a good idea to empbasize that t~E eft~cts observed have a 

certa:i,.n degree of r:eproducil:ility: the bends 5.r: the bars were 

r;r c;d uce d repeatedly, the local mar:tepsi ti-c transfer mat ions - twice,.. 

and thE local hardenings - four times. !he last of these four tests, 

the t-est Sfcnsor.etl by Professor Hast.edv is the ~tost significonte for 

it includes the measureoent c£ hardness befcre the tests in the zone 

i~ uhich hardening subsequently was ~ealized~ ard bebause tbe 

incr~~as-e in hardm1ss was verifi€d in"tvFc (r:der:andent laboi:-atories" 

tl1us an English laboratcr.y harking ntlind,.. 11 

....-·----~ 

J. P. Girard did net produce unknown structures in any of the 

testsJ The structural mcdificaticuE cbservEd a~e of the type produced 

ty certain types of defc~mations~ 1heir distritution is normal for \ 

---~ 
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the ca.se of simple bending, but abnormal fer 

deformation or with slight deformaticn. 

transformations withe:] 

Jf the effects had been produced by apflying forcesN the work 

which it would havE been ne cc:.ssar y t c expe r; d f.cr: the largest test 

Fiece wculd have reached arcund 12 J. lbe ccrresponding increase in 

enthalpy would be from 2-3 J • 

.;::n this article, we have no intentio·n cf irrr;osing our 

conclusions as complete sciEntific facts .. F.ct ·we felt it our duty to 

cbjectively describe the conditions and the results of these 

cxrer~~entE. We found nc exrlanaticn fc~ t~e efiects observed, 

nEither in current physics~ nor by fCssible t~ickery, but perhaps 

ct~e~s ~ill be able to find them. 

.-
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CCNCEFNING THE ARTICLE EY CE~ CRUSSAED AND J. ECUVAIST 

~be above article ~as ~ritten fcllcwing eJrerirnents which 

demonstrated the abnormal behavior qf metals or alloys in the 

fresenco of J~ P. Girard. I can confirm that these experiments were 

reade vith considerable scie~tific strictnes~, in order to eliminate 

aQJ trickery as much as fOSsible. ~owever, scme of them were not 

co.nvincing 1 for the possil;iJity of tr:icke·ry is ah1a.ys present .. 

.r~any phe11ornena ax:e re~cctEd by the ed~KatEd Horld because they 

are ccnsidered to be irraticnal; but t~is is mere the a priori 

zefusul to try to observe and ccntrol tbem for themselves, with 

cot)C€!.t:n for the truth, t.atl:o: tbar: giving flCOf of scientific 

hcH~siy .. 

Several scientist~ d}d not hesitate tc participate in the· 

cxper~ru·ent·s of t..l .. P .. Girard., sirrply in cr:der tc "seeu them 

objectively. I myself had this opportunity ~na I was sometimes 

troubled by tl!ese experiments. which., as cnc of us pointed out 6 

flace.s us, the physicists" in a very uncomfc.r:tatle position .. 

out of all of these exreriments, mont cf which were video 
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recorded with a considerable abundance of ccntrcls, c. Crussard and 

J. Bouvaist used only those which are the sutject of this article. 

Until proven otherwiseu it ~as nat ~cssible tc find a rational 

EXflaqatiot for the transfotmations cbscrved and described - wl1ich 

naturally does not mean that we will not find one later. 

lhe authors of this article found ib interesting to publish 

their observations, kno\ling .fuJI IH::ll tha<t they ~muld come up against 

rather general scepticism - but one wust only view their actions as 

the d~~ire to make known fhenomena which arE otviously inexplicable 

in th~ current state of cu[ kncwleds~~ 

I myself ag~eed to add these few li~esp having had occasion to 

fcllo~ these experiments ~ather clcsely 6 sirrply in order to give my 

advice about the scientific strictne~E ~ith which they Nere conducted 

ty th~ authors. Too many factors are still undetermined to make it 

possible to give a valit interfrctaticn. 

.- . .. 
J. J. Trillat. Member of the Academy of SciencEs 
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