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STUry CF CERTAIN SEEMINCLY ADNC5MAI DEfOHMJ1lCNS ANn TRANSFOR~ATIONS 

J. Eouvais. Pechiney Aluminum Research Center, Voreppe 

!h1fOr.UCTICN 

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

Jofcraati,on of a metal teEt piece ~ithout t~c afpa~ent inte~v8ntion 

of an eKternal force~. ~e fElt it CU~ duty ~s metallurgical 
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1C8. End footnote 

'l'bereforc.,. we went to J .. P .. Girard 8 V1ho ., as reputed to hay c p['oduceo 

"abnormal" effects on met.als and ldshed to (cl,lduct experiments in the 

presence of scientists. ~h€ purpose of th~E Iercrt is to describe 

serna Qf the tests V1hich we conducted yith him ever a period of almost 

t.NC years., 

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

us thkt he practiced prestidigitaticn. SOIDe time later 6 two or three 

SOUl:ces simultaneously also infm::mEd us t.ha t he had been\HitL<::~n. up 

i.n the tlMagici.an's Year1::ock ... t1 At first. h(~ wcrked in a somewhat 

obscure and roundabout fas4ioD K 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 dewcrstraticns. is gxadually got J. P. Girard 

tc si_r1ify his behavior and fcllow strictEr prccedu~es. But on our 

recordings we observed some movement~ wbich-indicated muscular 

action ... 

~his mixture of striking effocts 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 curselves of varied cpinions~ since August 

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

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

na ny scian tists: In thi s ro rort... WE mentiop€ d w hat we knclJ a bout ~l ... 

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

'1.[110 psu which he co uld ha v e use d mere c r Ie!:s c cnsciousl y during the 

testa. This report was sUfplemented uith thE presentation of 

documents (test pieces., microphotogra fl1s, diagral(ls .. n vide::>" 

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

tiarc not as reliable. since it would have tEen wrong to present too 

optimistic a selection. ie also shewed variets films of external 

or.igi.n., thus of unequal significance, iIltl}€S€ Fresentations in order: 

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

illusionists attended scme cf the presentaticDs; they helped us to 

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

inait~tion of trickery'i~ a film which J. F. 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 u€ have made since that 

tirre. J. P. Girard agreed to seme counter-tEsts~ at least one of 

which is very interesting 1 • 
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Fcctnote: tTest: No .. 4 of Table II .. End footJlotG 

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

initial tests and the aFFEoronce of this article. Dut we feel that 

tJds critical stud y has gone far enougll. if not too far, and that the 

time has came to publish aux mast characteristic experiments~ 

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

l.erlgthy screening pJ:ocess .. In only 1:'rienty out of -c.he 150 test pieces 

uhich J. P ... Girard aeformEd or transfCIlted in front of us or. our. 

ccl1abcratcr:-s could 1II8rositively confirm tt.e "abnormal" nature of 

the et;fects observed .. In this report we 147.11 describe eigl1;t of t.hese 

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

rrajority of the tests which were eliminated were definitely valid v 
, 

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

demcnstrations which did net follow ~ predefined operating procedure. 

ethEr tests \dth extenscmetric gauges wil.1 b2 publi.shed later .. 

'$hus, our concern for strictness eliminate:: rather r:amiirkablf~ 

cbscrva tio ns conce r:ning def or.ma tions at a d ista llce, deforrna tions of 

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



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

cpy~&~f 1314 PAGE 5 

cbjec~s or test pieces in the hands of t~e cbsErvers themselves who 

were ~bove any suspicic[~ or those held on either side by J. P. 

Girard and an obs~rver. 

IDhe t,ests which will be described w,,~re cc,nducted under our own 

re£fO[!sibilitywith the authorization of: ,l'EchiIlEy-Ugine-Kuhlmann .. We 

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

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

rarticular Mr. J. Rauch~ ~r~ G. Jollant u and Mr. B. Dubost. We would 

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

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

sfcnspt a test in his labcratory. 

Descr~ption of Tests 

In order to make it impcssible for. J ... p~ :Gil~in:d to surrept itiously 

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

sectit:,:D made of various mGtals: in particular, aluminum and. light 

alloys (test pieces 250-350 mm long and 8-17 mn in diameter), but 

alsc dcpperw soft steel, stainless steel, and magnesiUIDe We 

deter:mined th1;-~ forces (tending mcments) necEssary to bend OUI: test 
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pieces by measurements and calculations. ~n orrler to be able to 

compare the values of tie resistance of the teEt pieces to the forces 

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

o~curced; we determined tbe rraxirnuR mement ~hich a man can create 

~heD seizing a test piece in two hands using all of his strength ••• 

which could not go unnoticEd! For this fur(cse~ we used a 

a¥nam~metric key with handles 400 mm long. which we tested with many 

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

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

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

will Ccllow (session of 27 Cetober 1~16)~ 

Since oux purpose bere was neitb0r to descEibe all of these 

tests~ nor to make a critical review r WE BElectEd the two most 

tYficb1 sessions for this axticle: 

. ..," 

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

EXr€r~menterE: J. Rauch and Ge Jollant; with t~€ aid of a video 

rEcording assistant. 
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During t~is session, in a rocm adjacent to 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 mm in diametEr. Its higb critital herding moment (15 N~m) 

nakes it inq:cssible to tend wit.hout a visJl:leEffort .. G .. Jollant 

relled it cn a desk, stated that it uas not out of round, marked it, 

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

This ~s the cQly time which we werE able ~~ arrange it so that J. P. 

Girard did not touch tbE test bar-to te beQt tefore it was enclosed 

in a tube" 

G. Jol1a~t brought the closed tube to J~ Bauch, who immediately 

gavE it to J. P. Girard, and everything vas filled from then on. 

Eithes 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 bentg ald 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 mm. 
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sessipn of 27 October 1976 at Grencble 

EXferimenters: J. Bouvaist and ~ tutost~ 

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

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

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

year) .. Heferel}C0 marks *ere engraved i11 the mass of this bar" and th('~ 

placement of small charactEristic flaMs ~erE octad. It was taken to 

the ex Feri ltental 5.i te ina dif ferent car fr<: m t re in one W" hich .J.. P ... 

Girard was transported g and it ~as the oq1y ODe of its kiqd in the 

EXfer:~mental hatch. 

Ihis bar was preliminarily subjected tc banding tests by very - .-
EtIon~ meng aijd only one ma~ weighipg 140 kS was abl~ to wake a 

51 ight,. btl t .'3ig nif icant, a e fCl: lla ti c n ",a ft~; r '~mea ring his ha lld s \-si 'eh 

KagnBsiurn (a bend of O.E BID corresponding tc a~ applied moment of 38 

NQw)Q Then the bcqding !lane was marked by Ecra~ches made on the two 

Elids .. PreviolJs tests made it possible toccnfirrc that eyen using a 

fixed half-length suppcrt# an average man cculd not even increase 
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this deformation by applying )d.s ent1re wel.ght (6::> kg) 1=.0 both endS .. 

During the tosts., the two exp erimenters sat at about a met.Br 

away on either side of J. P. Girara, who wClked in shirtsleeves r with 

his sJ.eeves rolled up, tiithcut contact. .. J, .. r .. Gir.ard dcfQ}:!ll(~d this 

tar f9ur times in succession by bolding O~€ ena in his right hana and 

l,iglltly touching the frEe f(.lrt lIlith llis left biH!d (bend.s 1 and 2) or 

ty ~lacing his left hand five em atovG the epEcimen (bends 3 and 4,. 

After each deformation, cne observer teok tie profile of the test 

tat, _hile the other regainEd next to J. P. Girard. The two largest 

defcrmations J3 and 4) could be seen ~ith the eye; both we~e p:coauced 

tcward the bottom during a time on the ordE! of. 10-20 s(~coa(h.:': .. hit. at:· 

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

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

ldthollt fonce by J" P .. fira.r:d tJe:ce all ilJi the same plane {i.llclined. by 

31..1 0 relative to tl~e initial bending plane mEntioned above) r marked by 

the gEooves indicated aiovE. Ttese grocves alsc made it possible to 

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

following the experiment, tte Efecim~n~were rlaced in a briefcaso 

and taken to the laboratory. 

Ne will l)ow describe t1:e labcratcry .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 

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

unequivocally confirm that the[~ 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 tar 17 111m in diamEter: after bending .. Scale 

it ceotimeters .. 
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~he following tests were .ada for t~e nondestructive 

charaClterization of the charges madE iI) thE bar - more specifically., 

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

- a significant increase in the hardness of the two grains 

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

(or. 2~J%) in section A., which corresfcnds 1e the maximum curvature .. 

Ibe l~ngth of the zene in which thE hardness Exceeds the initial 

value is around 120 mm (60 rulll on eith€f.' sidE of section A) .. 

~ the hardness measured on the circumference of section A 

fexrendicular to the bending flane 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_ 

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

tor hy mechanical bendirg.in order tc cbtair tbe permanent hend 
.r 

c,bser:lIed, we mechanically bent a Gentrol bar wbich \!las identical to 
~-- . 

the preceding one with a diEtance of~2V6 WD bet~eeu the fixed 

EUfIorts. The variation in the residual hendins measured as a 

fu~cticn of the moment arFlied is given in fig. 2. From this ve can 

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

.J .. P .. Girard (fr = 13",5 mm) 6 it lrJould te lUi;CeSS<3ry to apply a moment 

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



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

DOC;::: 1311i 

CPYRGHT 

PlIGE 13 

M cf Braund 75 Nem, or two and a half times tte critical moment Me -

30 Nem. 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) EXfet:im(~nt .. (3) Calibration curv€ .. (4). E€nas. (5) Max .. for men. 

(G} ~lean fer: men with the ferce of two ha.nds .. ('9) Residual hending at 

half-l€ngthe 

(h) : """1, 6) 
,IH11ql! , 

EXPERIENCE: 
(2) 

pJ = 17 ~. 

L :; 300,,, 

R, ::: 63 NP. 

II. = 162 H1. 

(30 M, = 30 1m 

,00- £QUrb_~_d~,eJaI9rn3.ge_,_,~ Ar~= 26,8 % 

~"'-

.' 
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~he preceding results rrake it fessible to completely exclude the 

hYrotbeses of surreptitious deiormaticns of mUEcular origin which 

rejght bave escaped notice by the observers. FUIthermore q the fact 

that ~normal" consolidation of the d€f~xmed zc~e is observed Makes it 

ressible to exclude the surxeptitious use of thermal or chemical 

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

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

eXFeriment cn the duralumincm bar deformed ty J~ P. Girard during the 

Exper~ment of 27 October 1916 nakes it E~ssibl~ to conclude: 

- that the successive defermaticDe realized were not and could 

not have been produced ty the nermal muscular ferce of tha subjecty 

- 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 ~bED resting en dwc ~ulforts. 

Tests cn stainless steel 10 Closed lutes 
• 
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~atGrials and Working Ccnditions 

During the session at the AluniEurn Technical center on 25 March 

1976, three experimenters Cc. Crussard¥ J. Faucb and G. Jollant) and 

fcur gther spectators otserved martersitic transformations, with or 

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

stainless steel with a spEcial Dcoce.mexeial ccrrposition which had 

FIBViposly been used fox stedying the martensitic transformation by 

d,eforr«at.ion .. This cast ~ssertially ccr.tairtEo;; ex .,;= 17 .. G%, Hi ::: 7.4'1.;., 

f1n =" 1 .• 56'1clI Si~" 0 .. 36"10, C:= 0 .. 050'7., .. 1'1 -= O ... P34t~ .. 

Iwo test pieces left over fro! this study iere used for this 

FU~fo~e- These were cylindrical test pieces (7 rrm in diameter and 85 

rrm lcng) with smooth heads 12 rom in diamct€I. Ttey were subjected to 

ha):d€l'I.ing in air at 1050 0 C (cne hour ).n._a. stilt tath), finishing 

traatmentH and nitroflucric cotrOSiCD g ~hict gave the body of the 

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

€xc('pt. for several [arts of tIlE ma.chined ,surface layer .. TIH~ 

nartensitic t.i:a.nsformaticn foints in th.i.":> state arc: Ms :;;: 1400 C and 
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IDhesc two te~t pieces ~ere given to J. P. Girard for several 

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

in lacge numbers circled with ar irregular circle. Another test 

rieeea marked No. 1 in the same manner, vas USEd for another test 

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

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

first time that test pieces o,t this type WEIe; used with .J. P .. Girard 

and that they werD 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 conditions which we will see; there was no Fossibility of 

substJtuticn .. 

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 
of 

"cut .~f round .. " He also ver.ific,d t.heir lllagnEtic st.ate .. i\ quick and 
r .;' 

si((ple method of evaluating poiil't-to..':r:;oinb n:agnetism for this purpose 

CCl')sists of using a small pClIIerful horsGs-ho€ magnet made 0 f 'l'icOllul 

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. coechangE~ from a position in 

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

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

te~t giece at this point Dq and kncwing the rna.sE of the magnet (22 g) 

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

During this verification in the middle of tto two test rods and on 

th€ heads"" the distance D defined areve did net exceed 2-3 mm. This 

cc:n:esrcnds to a pulling force F on the m:aEr" ,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.t:king {in r:clled'-uf shirtsleeves} in th(~ 

field of view of the video camarai wbich 4id net turn away from them 

(w~lilc ,J" P. Girard \WrkEd tdt.h other: tes'i: rie.c·es and made an atten'pt. 

at a light-alloy bar without leaving bis seat) until the following 

Exrerirnents iere begun: 

a) J. P. Girard carefully grasps test tar 60_ 2 by one head and 

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

flaces it in a tube and steFs it with a cork (always.in front of the 

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

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

gives the tube to C. crEssard and dOES not tou£h the test piece from 

this t.ime cn .. 

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 ~iece. Tte verificaticn with a magnet 

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

1). .. Sincl~ the entire operation ~las filmed'jl' no sUl:stitution could have 

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

Et \Jdy; 

b) J. P. Girard tak~s tEst bar No. J, .hic~ has remained visible 

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

Ex¢ep* that one spectatcr. at cne ti«e v b~ccks the camera. After J. 

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

remcved 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 pjece .. (3) Bending of one 

side .. (4) Bending of thte ctlcr side. (5) ;~Ean In.':nding", (6) pulling 

f<::rce t of the magnet (N) .. (7) one llcac .. (8) ~lla of cylind:cical 

:::Jlaft, .. (9) middle", PO) ether end of cylindrical shaft .. (11) other 

haad .. (12) ~laximulil valuE .. 

===:=:.=:::.=.:::--~------... ---.--.-_._-----------

(I) Mesurc ·------i;;E~)rO;J~~t;~;~EI;~~~~~;t~·-
n° 2. I n' 3 

q5)~---"---:-'---"---------------- ... ---. --.--. -1----------.. ---
Fleche d un cote y 1 (mm), 2,5 < 0,3 

Fleche de (I) I 'I' "Butre cot6 y 2 1,7. < 0,3 

neche f.:!;} 1 

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

-, T - .. ------.--.-.---.-----. '--'-"''-'--''-- i ---...... -.-------.--
~~orcc d'8I'ra(;hement f de 

l'aimant (N): 

~ll uno tete O,! 2 (~) 0,03 
I~\ l' '1' cl f- I' I - ex reml e u ut cy In- i 
, drique ! 0,15 ?-: 0,22 

J:.l milieu I 0,02 0,03 
ro) , ,: cl f-- autre extremlte u ut I 

~(~ :~~~~~~:.~.=~ ... =~J ~;==L ~:~! ... 
(*) Va!eur maxirnale, (I'):) 
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~be next day, c. Cruss2rd evaluatEd ttE Ra~netism ani 

defermations. The same rragnet was always uSEd te evaluate magnetism; 

the pulling forces f' defined above are indicat.ed in Table 1 (at close 

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

was Flaced against a ruler lnd the distaqtE tEtween the other head 

(i~side)'and the ruler ~as measured. Be co,firITEd that the test 

piEce::: .. lIran true" at thE l:€<;in.ti.ng cf the t.Est .. 

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

~ig_ 1. p~otograph of stainless steel test fiECE No. 2 after the 

€XF€r~ment .. 

. ~~""3;~';l~~~~~r::'~;)2:2~·~~":S~~~'!'>:{~~? 

[2~ffE0~t;G~~f1ff:':[1l~3~;~r1~~?~~jffEili~II}~§;El 

.-
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various tests 6 alsc destructive, were wade OD test piace No.2. 

The bar: vas electrolyticallJ cut Even with the wagnetic head. Thus p 

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

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

nagnotizaticn is 288. ~hich corresrcnds b,o c proportion of 1.9 % of 

the mag 11 e tic ph a so (IX t ) .. 

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

ll'<lrteud.tes 0;' and 12. in the magnetic zone', thE latter:: in a high 

FEoportioPQ iq addition to austenite~ 

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

Itechanically, then el<'!ctrcl}tically (Fig", 4a al)cl 4b) r0v<281 a mixtur.e 

cf ma~tensites e and cr'. Ccrpared lith rrevjcu~ studies made of this 

steel~ we can confi~m that these structures have neither the facies 
.,' 

ef a ~a~tensite obtained by ccelingq 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 seme traces of martensite 

due tp the preparation of tte ground sUrfaCE). lhe martensite density 

,appEars to be rather unjfcrlT over the artitE. 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 ~-'O%; thus w it is much more intense than 

that which would carrestend tot.he 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 tal near the surfacE, ttl in the intericr. 

.'. r .-
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the local magnetisn cf the heild cf test fiEes No. 2 could not 

have been wissed in the verificaticn made at tbe beginning of the 

tEst" 'Whie h 'Was focused as peeially en the h € ads .. 

levertheless, since twc confirmations arE tetter than one, we 

asked ourselves if we ecoId imagine a rneballu~9ical process capable 

cf F~cducing those localized martensites Mhile leaving the test 

pieces completely ~traisht er merely sligbtly bent. 

Since we are dealing with celd-rolled nartensite, wo must 'Work 

with defcrmation. The closest means of repxcducing its localization 

lJith this abUllc1ancG neat: cnE headiE al-terljatil.19 hending., vk~ 

ccnducted tests o~ anotbex test piEce~ No~ '. u~ich Has initially 

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

1:,11: by around 300, and ~tt:ajghten it .. Bub due ,tc the special 

frcferties of this ste~l.·ttc test Fiece was very visibly formed into 

an S (Pig. 5) .. In order to stra igh te n i tb o~k ·c fJt, it lJoul d be 
". 

I:IBcessary to tool a die and rlSstam£ the piece cn a press! Another 

d,iffcre Dce: en test piece Nc~ 1 th \)s t r€<! t<:: d.. the ma.gnet is m on the 

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

tl/2ad lIIas I)ct magne!tic" 1-hicr. is ohviou,81y 'Qcrt'lal... 
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Fig. 5. Test piece of stainless steel Ne. 1 aftEr a simulation test. 

A micrographic test made on another test piece which was bent 

even more and straightenEd rEvEa.ls celd-rclled Itartensite., but \dth a 

uexy distinct heterogeneous distrituticn: tie I~rtensite density is 

lower: in t.he int(!cior than cn tbe surface {Fig., 6a and b)q lJhich is 

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

unjfoxm density in the cross seetieD and in thE amount observed, it 

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

lccali,zed Oll the end of the sl;taf"'c. and in t:l]€ hE:ad (on the order 01: 

5-1091 for test piece No .. 2" and at least lOo-h f.or test piece No .. 3) 6 

but which would not appreciably change the ciiamEters of either the 

shaft or the head!. ~ 

r .- . 

Fcctnpte: IPor test piece No. J, a sligbt dECrease in the cress 

sectipn (O.5~ was measured i~ the zone ~hich tEcame magnetic. ~e 

wll1 point out that WE could bave also conEid~[Ed 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 [ark OD tbe test bar! 

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

sutjectcd 1::0 a simulat~c ter.:t: (a) r.ear: the strfacc, (b) in the 

jllt€r~cr .. 

(a.) 

" 

r -- ' 
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The group of observaticns describEd atcve Kakos it possible to 

state: 

- that a local martensitjc tranEfcrmaticn ~as created in two 

tes;t pieces during the test~ accomr;anied .by s.light iJending near one 

head ~n one of them; 

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

cr~[aticn which vas cBfable of exactly duplicating the structures 

cbserved in the transfcrmed 20nes. 

Lecal Changes in Hardness of Metal Plat€s 

ii .. P .. Girard performed this experiment four times.in differen';: 

r .-
rluces and in fron t of oifferent obs€'rvers .. rur iny the first. session 

(27 Dc'toher 1976)" on(~ cf tl:€ BKper:in:enter.:s suggested that he 

imrrovise a IHHI type of test: bardening a IlHfital plate in. attempt to 

1lccmprElSSil the metal .. ExceFt for a few clos( d€tails which will he 

Fainted out" the 0,xperirr€ntal prccedul:€ used fer this test, as well 

, 
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as for the three others. ~as as fellcws: J~ F. Girard was given a 

dural~rriuum flate whose dimensions a ccw[ositic~ and reference mark 

were kncwn only by the €Xferimenter (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 It witb his fingers under 

the clese supervision of thE experimenters~ ThE experimenter then 

placed the test piece in a cor.-ked glass tubE after vel7ifying 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. FCI test No. 4 g tte pbase in the glass tube was 

elimiaated q since it prcvided no aaditic~al guarantee after the 

initial procedure~ whichpeIrnittcd hand contact during the initial 

tIl ase .. 

Test materials and Wor~i~g ConditicDS 

l1he four: plat12s l.fhich \\ere chall'geCr ~ei:€ roade entirely of 

alJI:alwl.1inulU in £ii:ate T3~j1 (har-dened at 505 0 ( in cold water', relaxing 

str{3tching of 1 .. 2-2<'!e, aging for c.t least. 'L~8 hours) .. T\JO compositions 

\;\Ia-e used {quater-nary aluminum a.1-10)7 1\--U4SG wit~ a noncommercial 

C< lIlf ositio n", and i nd list rial alloy L 0;17) .. ,An ana my mous 8y mhol engra ved 

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



,. 
,d~ ~ ••• _.~ •• e. , •.• "_: ... ~.~<..:"",. "~ ;~""'-';~l>-~ii';'r_ 
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permitted the obsetvers tc cnequivccally idEntify the test plate by a 

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

were subjected the same treatment q and the control plates of each 

latch vere preserved in the labcratcry for cC~farison and future 

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

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

. :,;' 

.- . 
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KEY: (1) Te~t. (2) Dat.E .. (3) Plac€ .. (4) Obsorvers .. (5) 

Initial characteristics of Epecimen .. (6) ~rYfll;; .. (7) Dimensions .. (8) 

F€ference mark. .. (9) .Lanien .. (10) ana", (11). tall-testing .. (12) Tooling 

t ball-testing .. 

. <...1\ 
Essai 

(o~ 
Date 

(eS') 
lieu 

Caraetorisliques initialcs 
(,:\j de I'cehantillon 

l~)J 
Observaleurs 

: (7) Dimensions 1-.) l1eperc 
--... _- - -". -.... --- -.. ---.. -- "-.. - .. ---.. ---- -- ----.-..... - _.-- ---- - ""------ .. ----... -. -(r(~'" . ---... --.. -." ~-.--.----"-." .. ----.. 

! Q\1) 
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 

1 

160 i l1-J 

I 
160 

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

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

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

,-

,lI.·U4SG·T351 

AU4SG-T351 

A-U4SG-T351 
+ bill'ige 

(n) 

A-U4G·T351 
.- IJsinee + 
((.~) brillantce 
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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 tendingE of plate 11-1 of (+1 mm) 

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

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

resid.al bend of +O~5 rom (tte slightly CO~V€X grain corresponded to 

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

t Ii ice (5 min} ... 

~€ccnd Test: 
.,' 

Ne bending before teing placed ~n ~hertutE~ Length of exposure: 

thtee minutes ... 
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'1hird 'Jest: 

ZC$t piece 11-8 wae rrelimina~ily shot-pe€ted over t~e length of 

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

ruratjcn: around tbree minutes 6 withcut def(Ireation. 

Fe u:t 11 'l'est: 

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

eXfoSUEe: twice for two min~tes). 

Labo.t:atol:'Y Tests 

.. ~ .. 

Jer the four tests. cOlparativ€ cxami~aticns of 'the engraved 

J18r:ksJ dimensions, weights, aud thE marks 01 iqitiaJ. hardness of the 

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

~ere defiQitely those uhich were prEpar~d far the experiments~ 
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After el~ctrolytic polishing, the hardL€SS was measured with a 

vicxeLS microhardness meter under a load of t.h:r€€ kg (-30 N) on the 

tw~ surfaces of the test pieces subjected to thE experiments, as veIl 

as on the control piecEs keFt at the laboratoEY. The marks were made 

~ith s~acing of from one to two mm (depe~din9 cn the case). 

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

aUG 4~ led to equivalent results. 

rhe results obtained by this techQiguE, two cases of which are 

shQwn in Figures 7 and B¥ Kake it fcssible to reveal appreciable 

si~ultalleous increases in hcrdness on the tW() )Cn:osing surfaces .. The 

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

are rtorganized in Table Ill. CcnsidEling tte dispersion 

(c4aracterized by the t}pical deviation infieat£d in parentheses at 

the s~ccnd-to-last column) ~ in a ccmpletell valid manner u these 

CDSer'la tions showtha t the l~etal was ch all·ge d during ,the fo ur tests .. 

-~ . 

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

r::iece 11-1, after t£~st.. Kt~: (1) VickErs l:ardness. (2) Test piece 

1:1-1. OJ Side.. (4) I,oad.. (5) Dist ance to t be m crke d end .. 

(I.) 
I\U4 SG T351 DURElE VICI\[nS 

(?J eprouvette 11-1 

""00 e/) 
charge: 2,94 III 

,ft~'J-------~-----l-
.' I r. 90 

---t-i }lH-_+_----
1J~O 

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

VG e before and after test. KEY: (1) Vickers lla.t'dness .. (2) Plate VG .. 

(3) Lpad. (4) 1'1arked side .. (5) UnlrarlH,a side," {6) Distanc0 to marked 

<inc] .. )(7) Hardness at mid·-wicth {O} b€for-el(i) after experiment .. 

(..11 . (:i) 
DJRETE VICKERS p!2quelte VG. 

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

durele a rni targellr) 0 a\'a~t I .. expfriznccf 
, 0'7) ~ •. apres I 
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KEY: (1) TEst .. (2) Test piecB .. (3) ~taximum hardness in 

thE changed zone (HPa) .. (4) InitiaJ hardqe.s~ .. (5) End of plate .. (6) 

CCljJtrcl (standard d(~viatien) .. (7) Signi fi.car:t.ly changed length (mra). 

(c) Si.de. 

"::-~~'='l;) ==;:--lQ~~-==~-r::7=~:f' ';; =;-::~,- -f~):-(==--=l;\~;~~':-~~--!~~~~~;---=- _::=:=~:7-:="&';y:clo I~-~~:;-==== 
, Durctc maXllllum '- --.__ _ ___ ___ _ __________ .. ________ _ significativement 

Essal EprOllvette I dans la zone Illodifice:;;:,) Extre'11'IC' ',) T'<111o'ln d'f-' .. -"" _._ i ,1:'-' -- -I I ll.>" , rna I lee 

___ ~':' ___ ~ ____ .~_-_______ ~ __ ._. __ ':~~~;~~ ~_(~~~:!:,;,;: __ ~, !~ ___ :~8~_~c:~e. __ J~?~~2Y~~~_~. __ ; LL,~L)!11,m~ _~:::.~:'_,::_ 
11· ( (JFace 1 1340 I 1240 1220 (15) ( 20 

(-6l'ace 2 (R) 1290 I 1200 1230 (14) 30 

2 11·J ,~~ace 1 1340 1180 1180 (?O) 20 
~Face 2 (R) 1310 1190 1200 (21) 20 

3 11 • H (?.f:acc 1420 1290 20 
\?>\Face 2 (R) 1380 12GO 15 

4 VG (~ace 1 (f~) 1270 1200 (7) 1210 (IS) 35 
(iJfnco 2 12901200 (9) 1200 (10) 35 

! I 
;:::.:...;.:'"..:-.:.::::::.~.=:.:...:::.: .. ..:-....::...-=::.::.:::-:.:.==-::::::.:=..::.:=.:::...=--=-:--=---:.::..:..:......--::.......-::....:....-;:---=--::=..::::.::.:: .. ~-::~..::..-::;-.::.:.::--=-::=:.:.:...;:::.:..:....=.=.::..::::::.:...=..::.:=..:-=-==:.-=.-::.:=::=.:.::...=.::.:..::..:=-==:....-:-:--=:-...::::::.:::;..~ :=...::..;:.:.-. ....:...;..~.----=. 

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

(t~.st 4) to 12"70 (test 2) 11 \ollt,h an aVErage 'of 8(A,. Six'Vick.ers 

lnq:re;s.sions 'Were made hE fore the expe-riment at Ilid-length during test 

4. simee hardening always occurred in this zens in the preceding 

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

CCITfletely eliminate thE hYEottesis of t4~ ncnuniformity of the 

previous hardqess. We will feint out in paE~in~ that this test is 
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rartlcularly interesting because it was conductEd in England by 

rrofessor J. Hasted, and tEcause tte bardnefEss were remeasured 

UbJindly" alld confirmed in an indep;ndent Er.glish laboratory at the 

Electrical Research Asscciaticn. 

IrtenHll Strains: 

Iwo techniques were used to reveal possible differenGes in 

:r:-esidual lcngitudinal strairs in tl;e mcdiifi€(l 2CllE:S" The technique of 

superficial measurement by X-·ray diff:racticlC (tl.e s1n<'1 yl method) used 

en specimen l1-I indicates ~ significant change in the residual 

lc,gi~udinal strain on the two oppcsing S~dES cf the modified zone: 

Essentially; we see resjaual strain cf -80 ~Fa cn the unmarked side 

(slightly concave) # and cf -¥80 t'1Pa in tt€ cfFcsing grain {mar:ked)c On 

th~ uLchanged ends, we find again the state of internal strain which 
~. 

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

r 

Whis foiqt was confirmed by mEasuri~g thE relative deformaticns 

created OD side two during gradual chemical treatment of the entire 

Off-osing side {1} on teASt piece 11-.J .. U::ifl9 this technique (called 

t~e R~senthal-Nortcn msthod), we atsEr'E a considerable and 

significant variation in the calibratioo mark lccated straight above 
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the modified zoneI' 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'lC ma.rks on the cClitrcl piece .. '1hllS" 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. 

Fie lOS t x: tlC t u re: 

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

correSfonding controls .ere examinEd under a transmission electron 

microscope (100 kV). Thin slic€s whose thicknE:s:: \!las carefully 

. reduced in crder to avoid any deformation were taken parallel to the 

surface at mid-thickness and on the two 0pfcsite sides of the 

Itodif:icd zene of test piece 11-1 .. as well 8.s in the modified sur.face 

2CQ€ ,side 2} of test pie~e 11-J. 

. r ~-

In hoth cases~ we can see that the modifiEa zones have 

characteristic microstructurE ~ith a very ~i9h density of small 

dislc~ation rings a[oun6 ~OC angstroms in ~iarneter (Figures 9a and 

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

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

tbe elld of the test piecE (Fig .. 9b) and frcu a controL, 
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Flg. 9~ Electr.on microg~a~hs of the thin slice and electron 

diffI:'action dia.grams of light.-alloy t.est 'piEce 11-1: (a) surface 

ha i:(leD€dzcne; (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 64u500 (tefore ccductiom)~ a) 'lest piece 11-1, test 

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

Girar'd.." side 1 .. c) Test piece for sho-t-pr;)ening simulation .. d) Test, 

r iEce for simUlation by ccmrression on a stamp: 

a) Eprolii·~tfe 11-I, essai 
') ,!.o 

avec J.P. Girard, face 1. r',:" ," ' .. ' 

c) Eprolll'ettc de sillllllalioll pa," Dre1ltlillage. 
~ .... : ~r"' .. ~ .... ,. I 
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IJ) EprO//l'ctre 11-1, essai t'lvec J.P. Girard. lac:. 2. 
! 

d) E}Jl'lJlil'ctle tic sim//lath;)!.' 1)(11' compression il In 
pre sse. , • j:, 'i . , -~. 
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?or test piece 11-1. cCwfa£ativE ccunting cf the rings visihle 

in the section (110) was rt2al i 'ZE' d a: 9 ;:: r 111]$ > O. After measuring 

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

in Tatle IV were found (~Ea~ fcr fjVE fields). 

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

,lielat:i,ve density ccmpar.:Ed tc ccntrel .. (4) CcntIcL. (5) Modified zone. 

(u) ~lid-th icKness.. (1) Side .. 

130 . 1013 HI 

84 .1013 11 

11-1 mi-eraigseur ~ \ ' 
',j' ,', . 

61 .1013 8 

r .-

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



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

DOC?' 1314 

CPYRGHT 
Pl1GE /~l~ 

summing up, we will nete that the chanSEs J. P. Girard produced 

in th~ duraluninum FlatEs ~tich were given tc bim reveal, 

sirrultaneously: 

- surface hardening on the order of BO/ o lecated on the two 

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

of 10-'· 15 In m; 

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

!l.cdified zene; 

h the creation of a ~articula[ miClo£txucture in this 20ne with 

a verJ higb density of EmaIl dislocation rings (¢200 angstroms); 

- the absence of macroscopic tending strain 

~G€ abcve} .. 
\ 

<' 

Simulation Tests 

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

t] tIying to figure out a simple means cf dEiorKation by which the 
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[rEceding states could te simulated. 

First, we will point out that the electron micrographs indicate 

that the Guinier-Prestcr zcres are net dissclv€d and arc the same at 

the end of the test as io tte original statE. 11is eliminates any 

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

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

sinuloticq tests. 

Alternatiqg Bending 

Since hand contact was Ferrnitted during the first phase of the 

EJFeriment g ~e might WOnd€I if a surreptiticus alternating llending 

operation in the plastic large would be encrgh to cause the changes 

(bserved. 

Alternating bending tests made en ~onf[ols permitted us to see 

that ~t was necessary tc jDt~cduce tctalplastic flow of ut least 5% 

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

tliat }.thich 'fJas obser.ved pr€'<Iiously ("'8 % ),. This requires hending the 

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

reach~d (which corresponds to a bend oQ the erder of 30, which is 
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inccmpatible with the otservations made), then straightening it by 

bending it in the opposite directicn. 

hlcwever, this simulaticn does not [orroit UE to duplicate the 

structural state observed or the tEst rieCES rrcdified by J. P. 

Girardm In fact, by electron microsccr1 ve thEn observe mazes of 

dislocations in t~e hardened zones 8 tut not the 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 (oe ~ 220 ffa) made it possitlE to ohtain hardening 

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

t:£~q:€ctivelyl' close to ,that which )Jas sought (hE'!:::: 140 Hl?a) with 

rdcrcstructm:e similar totl:e roicrostl.:'uctur€ ctserved on the modified 

test Hieces (Fig" 10d)" rut wit1, a Icwei: l:5 1:9 density .. However", wn 

cbeer-va a 13% decr~ase in thickness and a uEiform change in the cross 

secti9n of the structure and in ha:rd!less~ which is not true of the 

te,str:Jieces "hardened" t.y J .. P .. Giz:ard .. P'urtliern:or:e., measllr-elt'lents 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~fcsing sides of the 

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

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

of 70 ~Pa. the absence cf permanent tending. and analogous 

microstructure (heterogEneO[S in tbickness ~ith a maximum dislocation 

riQg density in the vicinity of the Eurf~c€s). 

footnpte: 'working conditicrs: MatldSU[ macbi~e. air pressure - 7 

bars"flot~ rate - 0 .. 85 m3 /row, glass 1:al1s (¢- 15-110 Pi'l)11 dur.ation -

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 polishins is necessary in crder to restore a 

ccmrarable surface state. 

., 

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



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

toe ::: 1314 
CPYRGHT 

PAGE liB 

The set of observations and simulations sbew that it Nould be 

necessary to apply compressive force perpB~6icular to the surface of 

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

secti~n, in order to du[licate the essential asr6cts of the physical 

Froperties otserved on the netaI Flates locally and superficially 

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

simulating such a modification can be estinated according to the 

cClIIrressioil EOimulation tezt: ';l€ fiIld 1 .. 6J .. 

We can also produce rings of this tYPE tyneutron irradiation. 

Conclusion 

The group of ol::servaticns made en the duraJuminulIl plates gj.veH 

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

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

during the test; 

... that no simple ln€tal1urgical cperati<u Jo:o~n to the authors 

Rakes it pcssible exactly duplicate the different physical 

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

Ju this report, we described some deformations and 

transforrna,tioI}s of metals attained under SFECific conditions .. The 

places in which t4ese tests ~ere madE and tte individuals who 

observed them were variEd; the cnly cOQstant fresance~ common to all 

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

co::crelatiofl l:atwec n his pre sa nce and th e ap f(2ar anee of the pal: ticu lar 

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

t~at .J.. P.. Girard is part of the He allse tI 0 f t:r € sa effect s.. But d ur lug 

th~se deformations or ttansforroaticnsl.' we nEither observed nor 

£Gccrded any interventicn of muscular torces or physical effects on 

bis part capable of causing ttem • 

. ,' 

.Jt thus appears th~t WE can ccnclude tt.e JlabnoI:lno.1'" natul:'(-~ of 

these eff~cts, especiall] 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 taken to mark the piece 

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

't! 
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the profiles proves that no substituticn occurrEd; we feel that the 

veEy high strength of tiis test piEce is eQcug~ to exclude all 

eXflanations by purely ~anual and muscular acticn; 

-. for the otlH?rtest piece defol:mE d in th~ glass tube (HSession 

cf 31 March 1976") N the werking procEdure seereEd to establish that 

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

while the test pioco was in the tube; 

- for cases of local structural transfcrrnation g by a martensitic 

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

c.t:"Eation of many small cisl{caticn .tings (Hl.ocal r~odificatiol1s ...... 

~etallictl) q the precautions describEd show that no SUbstitution 

cccurxed. !he generation of these effects in thE tube or upon slight 

cCQtadt eliminates any "nornal" eXfJaraticD. Even if substitution did 

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

all 01 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~entiallYfErmitted 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 

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

arrangement of th(>s() structtral el<;ll1€nt~f' btt "co would produce much 
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greater changes in dimensicrs than thesE 9tSEIVEd v which are very 

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

is sUJ:Fr.ising. 

Ihese experiments are [art of a grcup of 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 courled uith rositively "abnoLmal" 

Effects .. 

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

cexta:i,.n degree of reproducitility: the bends 5.ii the bars were 

I;rc;duced repeatedl y,the local martepsiti-c transformations - twice,.. 

and the local hardenings - four times. 1he last of these four tests, 

the t-est S Fe nsoratl by Professor Hast.e d /I' is the Iiost signif icon te for 

it includes the measureosnt cf hardness baiera the tests in the zone 

i~ uhich bardening subsequently was ~eali2E6~ ard bebause the 

incr~~as€ in hardm1ss was vcrifj€d in"t,,{c (rlder:andent labol:-atories" 

tllUS an English laboratcry horking uJ:;lind,..1l 

"'-'--'-~ 

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

testsJ The structural mcdificaticuE (bSerVEd a~€ 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 abncJ:roalfcr 

deformation or with slight deformaticn. 

transformations WithO:] 

Jf the effects had been produced by apFlying forces N the work 

wh ieh it would hay E bee n fle cc:,ssar y t c expe r; d i·cr: the large st test 

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

enthalpy would be from 2-3 J. 

';::11 this article, we have no intentio'l1 cf irrrosing our 

conclusions as complete sciEntific facts .. Ect 'we felt it our duty to 

objectively describe the conditions and the results of these 

CXFEr~~entE. We found nc Exr1anaticn fc~ t~E efiects observed, 

nEither in current physjcs~ nor by fcssible t~ickery, but perhaps 

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

.-
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C(NCEFNING THE ARTICLE EY CE~ CRUSSAED AND J. ECUVAIST 

~be above article ~as ~ritten following 8J[erirnents which 

demonstrated the abnormal behavior 9£ metals or alloys in the 

fresencQ of J~ P. Girard. I can confirm that these Experiments were 

reade with considerable scie~tific strictneE~, in order to eliminate 

aQJ trickery as much as fossible. ~owevEr, seme of them were not 

co.nvincin9s for the possil;iJity of tricke'ry is ahlays present .. 

.r~any phel10rnena are re~cctEd by the ed~1CatEd Horid because they 

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

zafUBal to try to observe and centrol tbem for themselves, with 

COl)C€!Xn for the truth,l.atl:€l: tban giving fleef of scientific 

hCH~siy .. 

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

EXp€t'~ll!,ent·s of 4.1 .. £I .. Girard., sill'ply in er:der te "seaU them 

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

troublEd by tl!0se experiments. whichII' aSCflC of IlS pointed out!' 

rlaces us, the physicists" in a very uncomic.r:tatle position .. 

out of all of these eXferiments, 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 sutj.ct of this article. 

Until proven otherwise q it ~as nat ~cssible tc find a rational 

EXf1aqatiot for the transfolmations cbserved and described - wllich 

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

Ihe authors of this article fcund ib interesting to publish 

their observations, kno1;.ling .fu]l 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 cur kncwleds~~ 

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

fcllo~ these experiments ~atber clcsely* sirrply in order to give my 

advice about the scientific strictne~E ~ith which they Nora 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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