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lC8~ End footnote 

~he~efore. we went to J. P. Girard, who was reputed to have prodo~ad 

"abnormal" effects on metals and wished to cCQd~ct experiments in the 

presence of scientists. ~be purpcse cf t~~E tQrcrt is to describe 

seme Qf the tests which we conducted ~ith bim cve~ a period of almost 

t;l¥O years. 

Several .\>leeks after cur tests vex::e begun,. Je P .. Gix::ard infor·mE~d 

us thbt he practiced prestidigitaticn. Some time later. two or three 

sources simultaneously also informEd us that he had been written up 

i~ th~ "Magician1s Yea~tock." At first he vcrk€d in a somewhat 

obscure and roundabout iashioD u resembling the style of an 

i 1 Jusj,cnis t.. In spite ofth is 11 after t. 11 is i lit j. al p-G'I: iod G J", P .. 

Girard produced i~teresting effects. Various scientific personalities 

attended some of these aemcrstraticDs. We gxadually got J. P. Girard 
.,. 

to si~flify his behavior and follow strictEr Frccedu~es. But on our 

record iags we abse rved so roe movem.ent~. \·1 hi ch- in d icated museu lar 

action ... 

~his mixture of striking effects and guestionable elements led 

us to Dake a rather lengthy critical study_ We think it would Le 

interesting to outline thE lain steps ~ere. 
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In order: to avail enrselves of varied cpinions. sinca August 

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

doubts in a provisional [epert ~hic~ was sutseguently distributed to 

~any scientists: In this reFort 4 ~E mentiopEd wbat we knew abbut J. 

P. G~rard as a prestidigitator and seme of our doubts concerning the 

flJropsu which he could bave used mere er 1e':::5 ccnsciollsly during the 

teEt~. This report was sUEplemented with the presentation of 

documents {test pi'eees w mic rophoto g1:a ths, diagrams., n video" 

.re<i:cr:dings), with sampling cf the I:eliable t<~sts and ot.hers vhic1\ 

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

optim1stic a selection. WE also showed varic~E films of ext~rnal 

o::cigin", thus of unequal significance, iu t.~€S€ p:esentations in oraer 

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

illusionists attended seme cf the presentaticn~; they helped us to 

~efine our opinion in certain areas. One of the~ discovered an 

indit~tion of trickery'i~ a film wbich J. P. Girard got for us 

without telling us that it was fak€d. The orinicns gathered during 
'" r 

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

documents and var:iotls ver::ifications ~llich tie have made since that 

tirr€o J. P. Gi~ard agreed to seme counter-tests, at least one of 

~hich is very intDrestinglo 
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Fc ct no te: lTest No.. 4 of Ta ble II.. En d foot not IE 

All o~ this tqok some tirne~ which explains the long delay between our 

initial tests and tbe aFFEarancc of this article. But we feel that 

t.his critical stud y has go De far enough." .if Dot too far, and. that the 

time has come to publish our most charact~ristic experiments. 

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

leri9tuy screening p.rocess. In only twenty out 'of the 150 test pieces 

vhich J. P. Girard deformed or transfcr~ed in front of us or our 

ccl1abcratc['s could we Iositivoly confirm tr.(l t'abnormaJ.1' nat.ure of 

the e~fects observed. In this report we w~ll describe eight of these 

cases) tbe most characteristic. BITt it ~ust be fainted out that the 

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

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

demcnstraticns which did not follow i predefined operating procedure. 

ctb<:r tests with extenscm<.;tI:ic gauges will te ptlolished latec .. 

~hus, our concern for strictness eliroinateE rather remarkable 

cbseruations concerning deformations at a distance v deformations of 
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cbj€c~s or test pieces in the hands of t~e cbservers themselves who 

were above any suspicict« or those held on either side by J. P. 

Girard and an obs~rver. 

IVhe t,ests which will be described yore cClnducted under our oown 

re~Fousibility with the authorization of ,pechiijEy-Ugine-Kuhlmann .. We 

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

belp us ig the delicate study of this cc~tlcversial area, in 

Farti$;ular 111: .. J .. Hauch, ~r_ G .. Jollant, and ML'", B .. Dubost .. We would 

also like to acknovledgE Prcfessor J. B. HastEob professor of physics 

~t EiEbeck College of tte University of Lo,dan~ for agreeing to 

SrcnspE a test in his labcratory. 

Descl'~ption of Tests 

In order to make it. impcssihle for J.,.. p~ ;Glial' 0 to suX'x:ept itiously 

tend a test pieceg tie oftEn used bars with il lather large cross 

sectir;:n made of various metals: in particular, alnminum and light. 

alloys (test pieces 250-350 mm long and B-1? mrr in diamet~r)e but 

alsc dcpperN soft steel, stainless steel~ and magnesium. Ve 

aetermined the forces (bending mcments) ~ec€ssary to bend our test 
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pieces by measurements and calculations. In order to be able to 

compare the values of tte resistance of the test pieces to the forces 

~hich they could have withstood if faking ty surreptitious bending 

o~curced. we determined the IHXiwUIT mcment \hich a man can create 

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

which could not go unnoticed! For this FurIcse. we used a 

dynarn~metric key with handles 400 rom long, which ve tested with many 

indivtduals. The maximun Dcnents vary with the individuals from 20-38 

Nero; d. P. Girard created 26 N~m with a verI visible effort~ These 

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

uil1 ~{llow (session of 27 (ctober lS76). 

Since our purpose here was neither to describe all of these 

testsJ nor to make a critical review. ~E selectEd the tuo most 

tYficbl sessions for this article: 

," 

SessipD of 31 March 1976 at the Alum±nu~ Tichnical Center. 

EXFer~roenters: J. Rauch and G. Jollant. with t~E aid of a video 

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

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

dural~Kinum of alloy AU4G, state T4 (i.€.~ hardened g age~ 250 mm 

.h.mg alld 8 in m ill d iamet €r. lts hi. 9 h or. i tic a 1 be I:ding m omen t (15 N >tim) 

Kakes it im~cssible to te~d without a vi~itle ~ffort. G. Jollant 

relIed it cn a deskg stated that it was not out of round~ marked itv 

and placed it himself in a ~lass tute wbich be closed with a stopper. 

This is the cQly time which we were able tc arrange it so that J. P. 

Girard did not touch thE test bar to te be~t 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 was filwed from then on. 

Eitbe~ the stopper, the tar in the tube, PI botb vere always visible • 

. 1lfter concentrating- and. dec.laring that he felt somethingf! J .. P ... 

Girard gave the tube, still clcsed~ ·to • 
J. Fauch. Mr. Bauch uncorked 
r 

it6 r-ellloved the bar,. whict wa:.:; visil)!y bHnt .. ard placed it on the 

a~sk. then on a flat bar in order to bring cut the bend, ~hich was 

tLus ~ade very obvious. Thi~b€Dd ~as 2 mm. 
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Scssipn of 27 october 1976 at Grencble 

Exrorimenters: J. Bouvaist and E. tutost. 

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

was a tar 17 mm iQ diameter and ]00 nm long made of alloy nU2 

(2 .. 05~/C ccprer) Ln state Tli {hardened in ccld 14at(-)r and aged for cne 

year)g Referegce marks tiere engraved iQ thE mass of this baru and the 

placement of small charactEristic flaws ~eIE ncted~ It was taken to 

the eXFerilental site in a different carfrcm tte in one which J. P. 

Girard was transported, and it uas the cqly one of its kiQd in the 

EXfer~mental batchw 

Ihis bar was preliminalily subjected tc bemding tests by very 
, .' 

stron~ m€Qq a~d only ODe mar veighipg 140 kg was abl~ to make a 

sljght~ but significant g deiorlaticn~after ~mearing his hands wita 

IfagnesiuIT: (a bem1 of 0 .. t lIIIl cot:resfondillg tc al) applied mOffil?llt of 33 

Nero) .. Then the bel)diug r;lane was rnark€d hy !:c.ratches made on the two 

Ends. Previous tests made it possitle toccnfirR that even using a 

fixed half-length suppc~t, an average roan cculd not even increase 
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this defo~mation by applying bis enti~e woight (65 kg) to both ends. 

During the tests~ the two experimenters sat at about a meter 

away 9D either side of J. P. Girard, whc w~Iked in shirtsleeves, with 

his s.],f!eves rolled up, ~ithcut contact,., J, .. P .. Girard d{-)formed this 

tat fpur times in successicn by holding O~E end in his right hand and 

Ijghtly touching the frEe rart ~ith his left hand (bends 1 and 2) or 

ty Flacing his left hana five em atove the fpEcimen (bends 3 and 4). 

Ifter each deformation, coe observer teak tie pIofile of the test 

tate while the other remainEd next tc J. P. Girard. The two largest 

defcrrrations 13 and 4) could be seen with t~e eye; both were produced 

tcward the bcttom during a time on the order of 10-20 seconds. After 

each deformation, it was verified that no beating up could be 

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

ujthont fonce by J. P. Girard ~ere all iq tte same plane (inclined by 

34° r~lative to t~e initial bending plane mentioned abov~ r marked by 

the gzooves indicated atovE. Ttese grocves alsc made it possible to 

verify that the same har: Vias 1)e1n9 llSEd at all times .... Immediat.ely 

follow in9 the exper imen tj; tl: e q;ec i rnel1S- were r 1 ac;~d in a b riaf Cctse 

and taken to the laboratory. 

We villqow descrite tie labcratcry ~c~ts: 
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Birst# in the labc~atory we verified ttat all of the marks, 

groovBs and flaws which were origirally made C~ the bar ware present 

cn the bar returned froIT the experiment. Tbis lade it possible 

unequivocally confi~m that there was no sutstitution of t~e specimen. 

Figur~ 1 shows a picture of the bar after tbe 6Jpcriment. 

r 
-~ . 
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Fig_ 1. Phctograph of AU2 tar 17 Wg in diameter after bending. Scale 

i 11 cen time ters .. 

{\ :--
8_';'-

7:"
(;-
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the following tests were made fo~ the nondestructive 

characterization of the charges made iQ the ba~ - more specifically. 

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

- a significant increase in the hardness of the two grains 

lccated in the bending flan€v reaching a maximum of 11 points Vickers 

(or 21o/~ in section A# which Corr€sfcnds to the maximum curvature. 

~he l~ngth of the 20ne in which thE hardness exceeds the initial 

value is around 12,0 mm (60 IrUi on either: sidE of section A) " 

~ the hardness measured on the circumference of section A 

fe~rendicular to the bending flane is th~ maximum in the bending 

plBne~ and varies linearily Hith tte side xelative to the neutral 

line. as in the case of simrle bending. 

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

tar by mechanical bendirg.i~ order tc cttait t~e permanent bend 

cb.scrl1ed, iW mecha nically bent a centrol bar wllich H~S identi.cal to 
.~ 

the p:.r€ceding one vlith a diftance of "206 rn hei\iOen the fi xed 

Surforts. The variation in the residual bendin£ measured as a 

fu~ct1cn of the moment BFf1ied is given in fig. 2. From this we can 

eoqclude that in order to attain the bend ctscrved on the bar bent by 

,,1 .. P.. Girard (f r::: 13.., 5 mm) If it HO uld ben EleElSS <Jr.:y to apply a moment 
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M cf around 75 Nem, or two and a half times tiE critical moment Me -

30 Nomg and twice the rncment €Jerted t! thE strcngest man whom we 

tested. The tqtal deiorffiaticn energy can ~e 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 .. 1<EY: (1) Moment applied .. 

(2) Exr0 t:iment .. (3) CalibI:ntion curVE •• (~)f tEnos. (5) Max .. for men" 

(6) t1ean fer: lllen with the ferce of two hands" P) Residual hending a.t 

half-lEngth .. 

(b) ~ .. ""1, 6) 
II;phQIlt 

I 

EXPERIENCE 
(::2-) 

$6=17 •• 
L = 300". 
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The preceding results reake it possible to completely exclude the 

hy[otheses of surreptitious deformaticns pf mUEcular origin which 

ndght have escaped notice by the observers .. Furthermore" the fact 

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

fcssible to exclude the surxeptitious use of tbermal or chemical 

~sans to decrease the lccal mechanical ~t[en9tb of the alloy. 

1n conclusion, the SEt of observations made during and afte~ the 

€xfEriment cn the duralumintm bar ~eformed ty J. P. Girard during the 

€xper,~ m·ent of 27 0 'ctol)€ r: 1976 lIakes .i t FGlssib Ie, to concl ud e: 

~ that the successive deformaticDF realizEd vere not and could 

not h~ve been produced ty the normal muscular ferce of the subject¥ 

- that t4e final deformation attained ~as in all ways comparable 

to that which would be obtained by applying a Foint force of 1500 N 

in the middle of the bar ~bEn resting C1 ~wc sUfForts •. 

. - ' 

Tests cn Stainless steel 10 Closed ~utes 
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Naterials and Wocking Ccnditicns 

During the session at the AluniGum T~cbnical Center on 25 March 

1916, three experimenters CC. Crussard, J. Eauch and G. Jollant) and 

fcur 9ther spectators otser~ed martersitic transformations, with or 

~ithout deformation, of test piece~ made frem a cast of austenitic 

stainless steel with a ~pEcjal ncncclw€rcial ccrrposition which had 

Fcevipusly been used for stcdying the marteDsitic transformation hy 

deformation .. This cast Ess€rtially cc rtai.lle d! C1: ::::17 .. 8%, Hi :c;; 7.4%JI 

fwo test pieces left over frci this study ~ere used for this 

FUIFole. These were cylindrical test piec~s (7 am in diameter and 85 
.' 

1m lcog) with smooth heads 12 mm in aiamet~L. ~bey were subjected to 

hardeajng in air at 105COC Cone hour)nrR salt tath), finishing 

t~&at.pnt, and nitroflucric cO~Iosicn, whict gave the body of the 

test fiees a matte look. The rEsultant structure is nonmagnetic, 

except for several fartE of the machinEd surface layer. The 

~artensitic ttansformaticn foints in this statE are: Ms = 140 DC and 
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Ihesa two test pieces were given to J. P. Girard for several 

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

in 1a£ge numbers circlerl with ar ir~egular circle. Another test 

fiees, marked No", 1 in the same mallner, was uSEd for anothe.1: test 

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

siroulatioQ counter-test. Its mark can be seen in Fig. 5. This was the 

fi.Ist time that test piEces of this type wc:re USEd with .J .. P .. Girard 

and that they were markEd like tbis~ TtES~ ~ere the same test pieces, 

1l1arkea in this malll1ei:',v ~d1ich were taken 8;t tb€ ('nd of the test under 

the c90ditions ~hich we will see; there was no Fossibility of 

.s u b s t.i t uti en., 

ilfter: marking, one of us (c .. crussard) verified the str.aight.ness 

of th6se test pieces (Nos~ ~ and 3} by xolling them; they were not 

" "cut ,f round~" He also verified their magnetic state~ A quick and 
,~ ~ ...... 

sirrple wethod of evaluating point--to':'Foinu Ltagn€tismfot:' this purpose 

cCJ)sists of using a smaIl FCl.ile&'ful hor.seshoe: magnet mad.e of: Ticonal 

15.00 j{polal: surface.sof 7x4 n:m2, 8 .. 5 lllm c.q:)art.) f.luspend(~d at the end 

cf a chaiq. To make the mea~urement, cge changE~ from a position iu 

t~h.ich the magnet is in ccntact l>lit.h the t.est FiEce, with. ver.tical 

su~pensi0I1; the test piEce is 9 r.ad taJl y wi tl::urCl l\U unti.l the magnet is 
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fulled away. Measuring tte lcrizontal distance from the magnet to the 

te~t giece at this faint Dw and kDc~ing the roa~E of the magnet (22 g) 

and the length of suspensio[v ~~ can calculate tho palling force Y. 

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

th€ heads.,. the distance n dEfined atcve did nct exceed 2-3 mm., This 

ccxresr:cnds to a pulling force P on th~ ot'{lEr let 0 ... 01 N, due to some 

t~aces of surface martensitE caused ty machining_ 

After this check F the test rods wGre rlaced on the desk behind 

which J. P .. Girar.d was lwrJting (in rclled--uF. shirtsleeves) in the 

field cf view of the video camera, ~hich Aid net turn away from them 

(wQile J .. P. Girard wo):lt€o ~ith othel: test ri€:C€S and mad8 an at't€!!lpt 

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

EXI€£iroents ~ere begun: 

a) J., F. Girard carefully grasps test tar No. 2 by one head and 

~ithont exerting force (tie filu makes it fcssitle to confirm this)" 
- " 

rlaces it in a tube and stefs it with a cork (alwaysiu front of the 

camera). takes the corked tube sguarely in ~is hand (the left band, .- ' 

~ith the cork always rewaioing visible), and cc~centrates. He then 

gives the tube to c. C~[ssard and dOES not touch the test piece from 

tlds 'l::i me cn. 

c. Crussard removes the test piece frcm the tube: it has a 
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slight bend, but very close to one tind. visible to the eye, and which 

be verified by rolling the tiece. T~e verificaticn with a magnet 

indicates very strong lecal magnetism near this same end (see Table 

1}. S~nce the entire operation was filmed, LO substitution could have 

taken flaee. Co Crussa£l returns tle test tar tc its box for future 

st udy; 

b} J ... P .. Girard takes tes;t bar No., 3,. hhic~ has remained visible 

thIcughcut this time. The same operations as fer No. 2 a~e performed v 

Ex¢ept that ane spectatcr. at ene tirre e blocks the camera. After J. 

f. Girard had concentrated, e. Crussard took tbE corked tube back~ 

xemcved t~e test piece frcm it q and rolled it~ ~his test piece 

remained straig-htl' but neveI-l./-;eless its local rragnetism \'las similaJ::' 

tc that of test piece Nc. 2~ but this time ~ithout deformation. It 

was returned to the box, alse for stUdy. 

r' 
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Table 1 .. KEY: (1) 11 e a sur. 0 tit e n t. ( 2) 'f est p j e c e .. ( 3) Ben di n 9 0 f 0 n e 

side .. (4) Bending of th~ ctler side .. (5) ;f:ean lHnding .. (6) pulling 

icrce t of the magnet {N}. (7) one heao. ,(8) (ind of cylilldr.ical 

shaft,.. (9) middle.. PO) ether end of cy lin d r ic a 1 shaft. (11) 0 t. her 

IHiad .. (12) l-laximum valuE., 

("1- _~'~_M~," ':___ __ ~~~:::"~'u:11'~)E-~-~-~~~t~ 
t-Ieche d'un cote y 1 (mm)I' 2,5. < 0,3 

Fleche de 6-1· 'I 

I'outrc cote y 2 1;1'. < 0,3 

Fleche ~,) Ii· 
y1+y2 I 

moyenne y = ------"-.--... -- 2,1 I < O,~l 

2 I 
Or;) ---.------------- .-.- .... ----- --.-----.--..... -1-------
\forcc d'arrachcment f de 

I'aimant (N): 

~'1l une tele 0,12 (*) 0,03 

.f~) extr6mit6 du Wt cylin- I 
, drique t 0,15 ~ 0,22 

-~) milieu . I 0,02 0,03 

l?) Ilutre ext r6mit6 dl! fGt : 

=;~:::~;:~~~~:_cc=o== t 3~~_ ~=J -~ :::~~_ 
(*) Va~cur moximale. (i 00 
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I~itial Measurements 

Ihe next day, c. Cru5sacd evaluatea tte ~afnetism an~ 

defcrmations. The same rragnet was always us€dtc evaluate magnetism; 

the pulling forces P definec abOVE) arB indicated in Table 1 (at close 

to 0.01 N) ~ In order to Evaluate tte defarrraticrs Y¥ one of the heads 

\:las rlaced against a ruler: cnd the distar~{;;E h:twcell the other. IH~ad 

(i~side) and the ruler was measured. We cCijfirmEd that the test 

The bend close to CDe lead cae te see~ vaIl clear.ly in Fig. 3. 

,19. l. p4otograph of stainless steel tes~ fi~CE No. 2 after the, 

'ex FEL':i ment .. 

. ~;~~t;tr:qr.~:~:~:'~~'S~~t:':S:E::':~-::$??{~ 

[1~t82:~llil~JX1!:l~}~tt"1~:{t~~~~~ifS1f~1~J~z~[~i§£l 

" 
.~ , 
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Laboratory Tests 

Waxious tests, alsc destructiv~f were made on test piece No.2. 

The har was electrolytically cut even with the reagnetic head. Thus, 

it vas [ossible to insert the roagnetic End cf tte cylindrical part of 

the hhr into the spool of a Sigrnatest device: the specific saturation 

lIagoetizatioIl is 2 ... 81' 1:lhich corresEonas t(O i:l prcportion of 1 .. 9{}/o of 

the magnetic phase (at} .. 

Par test piece No.3, the nondestructive X-ray study r~vealed 

n8rtooEites 0' and £ in the magnetic zone, ttE latter in a high 

rXQPo~tion. iq addition to austenite. 

[Hcrorhotographs (test piece No .. 2) ,0'11 a surface, polished 

1'I'echa(lkal1y~ t.hen elech:cl~tical1y (l'ig~ 4a arl<; 4b) reveal a mixture 

of malJtcnsites e aud a 1 • CCfIparc:d 'I.itl1 fL'eiljco.::: studies made of this 

Eteel~ we can confirm that these structures have neither the facies 

cf a ~a~tensite obtained by coolingq nor thet cf a martensite 

[rOdUCEd by t~e densitizaticn of atstenite ~y beatin.9 it. This could 
,.. r -

cDIy be martensite from defcrmatiop (with somE traces of martensite 

du~ tp the preparation of tte ground surfaCE). The martensite density 

appears to be rather unffer. over the ertire cress section: in spite 

of th~ uncertainty which al~ays accompanies micrography due to the 
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field selection. Figures Qa and b sbow comparatlc appearances on the 

surface aQd in the interior. The amount of !arteDsite observed on 

tbese micrographs corresfcnds to these ~hich ate obtained ~ith this 

steel by tensile strain of ~-10%: thus, it is much more intense than 

that ~hich would corresrond to the slight l:€nding obSerV(;ld (Fig .. 3),~ 

Its localization is very EUIprising. 

" --
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Fig. 4. Micrographs of the locally tra,sfcrrred zone of stainless 

steel test piece No. 2 {a) near the surfacED (1) in the intericr~ 

.. 
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simulation 'rests 

The local magnetisn (f the bead cf test ~iEce No. 2 could not 

have been missed in the verif:icaticr; roade at the beginning of the 

test, \Ihich 'Was focused espEcially on the IHads. 

Nevertheless, since t~c confirmations erE tetter than one v ue 

asked ourselves if we could imaginE a rneballuJ:gical process capable 

ct rreducing these localized martensites .hile leaving the test 

pieces completely strai£ht cr merely slightly bent. 

Since I<iE are dealing with cold-relIed Ilartensitejr \1<3 must '\wrk 

~ith defcrmation. The closest means of Eepraducing its localization 

W,.it)l thi.s abulJc1ance near cnE bead 55 alter;:ating bending" H{~ 

ccnductad tests o~ another test pi€ce~ No~ 1# w~ich was initially 

nonmagnetic: it was necessa~y to Flace one tead in a ViC8q beod tbe 

.tar by around .30°," and £trajghten it .. But. due ,tc the special 

r[cfe~ties of this steil.~tte test FiEce was VEry visibly formed into 

an S (Pig. 5). In order to straighten it bask ·cut p it would be 
r 

necessary to tool a die and restamr the piece CD a press! Another 

djfferetce: cn test piece Nc. 1 thus treated, the magnetism on the 

eqd of the shaft was comparable to that of test piece No.2. but the 

!:edd lidS l)ct magne;tic" ~hicl~ is ohviously 'J}crmal"" 
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Fig .. 5. T(~st piece of stainless steel No .. 1 i'I.fbc.c a simula tiontest" 

A micrographic test made on another test piece which was bent 

(;ivan more and str.aightenEd r:EVEals. ccld-r'911ed nartensitell' but \dth a 

i6XY distinct heterogeneous distribution: tte reartensite density is 

lower in the interior than cn the surface (Fig. 6a and b)q which is 

~crrral. but which diffezs from tcstpieco No.2. In order to obtain 

unifoxm density in the cross sectien andi~ thE amount observed, it 

~ould te necessary to bE able tc crEate teneile strain deformation 

lccal~zed cn the end of the s~aft and in t~E head (on the order of 

5-109b for test piece No.. 2" an d at lea.st 1 Q07b for test pir.'c e No.. 3) 11 

but which would not appreciably change t4e 6iameters of either the 

shaft or the head 1 • / 

r 

Pcctnpte: lpoI.' test piece No.3, a slight dEctease in the cross 

sectipn to .. 5\7&) was measured i,n the zone ~hicb t€camG magnetic .. i~€~ 

wl~l point out that we (ould bave also con~idQIEd simulation by 

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



Approved For Rele~ 2000/08/10 : CIA-RDP96-007~00020001 0003-8 

DOC- 1314 FAGE 27 

tuisting. but we Gould not ~pe how this could result in deformation 

localized near cne hcarl a~d in it~ Erd footLcte 

It ~ould be necessary to have a series of hammering out and knea~ing 

cycles~ all done without leaving a rrark on tbe test bar! 
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Fig. a. Micrographs similar to those i~ Big- 4~ but for a test piece 

s u t j E~ C ted to a s i rn u 1 a t€ C te!: t.: ( a ) De a 1: the s t r fa c e , ( b) i nth e 

jnter~cl': .. 

r 
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COQclusion 

The group of observaticns described atcve rrakes it possible to 

state;: 

- that. a local roartensitic transfCJ:maticn was created in two 

test pieces during the testH accomFanied .bJ sligbt bending near one 

head ~n one of them; 

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

cf.raticn ~hich was carable of Exactly duplicating the structures 

ctserved in t4e transfcrwed zones. 

Lccal Changes in Hardness of Metal PlatEs 

i.L. P.. Gi rard performed t 11 is expel:' iroen t fou r t.i Illes in differ-en t 

places and in front of aifferent observ~rs~ turing the first session 

(27 octobAr 197~, one cf tte expexilenteE~ suggested that he 

imrxovise a new type of test: hardening a mEtal plate in attempt to 

~ccmpEess" the metal. ExccFt for a few ClOSE 4etails which will he 

pointed out, thE': qxperirrental procEC111.r(~ uSEd fer. this test, as '(1'011 

" 
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as for the three others. ~as as fcllcws: J~ F. Girard was given a 

duralvRinum Flate whose dimensicns q ccmfasitic~ and reference mark 

vere knewn only by the €XFerimenter (and wbicb ~ere different for 

each new experiment). Initiallyv J. P. Girard came into contact with 

the t~st piece by rubbing it or touching ~t witt his fingers under 

tbe clcse supervision of thE cxperjmEnters~ T~E experimenter then 

placed the test piece in a <ork€d glass tube after verifying its 

Etrai~htness and the reference mark. 1heq tte tube vas given back to 

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

tbe Ibbcratory test. FCI test No~ 4, tie phase in the glass tube was 

€liminated Q since it prcvided no additicqal guarantee after the 

initial procedure. whichpexmitted hand contact during the initial 

[h a~:e .. 

~est Materials and ~or~iqg Cooditicns 

~ . 

irh(~ four- platl2s utdch \\€rc changed" ~E~€ made entirely of 

oUIalV:11!inuID in state T351 (hardenec at SOSo, ill cold Vlater c relaxing 

stretf!hing of 1 .. 2--27r, aging for at 142ast48 .hQurs) .. Two compositions 

W~e used {quaternary aluminum alloy A-U4SG wit~ a noncommercial 

C<: wf-osi tio 118 and i lid ust x:ial alloy ;( 0;17) ... 11. n ano IIlyrnous 8y mbol engra ved 

cn tb~ metal Qf t~e plate and ~hich ~az difterett for eacb experiment 
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perroitted the observers tc rneguivccally identify the test plate by a 

siITFle glance. Each plate C2me froIT a Latch of identical plates which 

werG Subjected the same treatment. and the control plates of each 

latch were preserved in the labcratory for ccmrarison and future 

siwol.ation tests. Table II Eummari2€S the places and the 

charatteristics of the test data of tb~ fot! ezreriments. 

r 
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Tal:le II ... KEY: (1) Test ... (2) Date .. (J)Plac<2 .. (lq Obser:ver-s. (5) 

Initial characteristics of ~pecimell .. (6) TYfe .. (7) Dimensions. (8) 

F€ference roark .. (9) Lancen .. (10) and .. {11). tall-testing. (12) 'reeling 

• ball-testing .. 

(.., \ eeL;) u~) (c)) C~lri)Clcristiques initiales llt,.} 
[ssai Date lieu Observateurs l'!>J de I'cch<1nlillon Nature 

! --~--.~-.---~-... ---- .-------. -.---'",.-~--

: f}) Dimensions ~') Rcperc -'---...... -... , ... _- --... -----.- -----.-.-- .--... -.-.----.-...... -- ---... ---·-·--·------1~= ...... ---.-.-- --~.----. -------
; ~u) 

1 27.10:/6' Grenoble J.B. at B.D. 1G X 2,5 X 150! 11-1 A·U4SG-T351 . , 
2 25.11.76 . 

::I 25.11.76 

4 10.10.77 

Lyon 

. Lyon 

f.l) 
Londres 

0~ I i 
J.B., P.G. ct J.G.: 14 X 2,4 X 160 I 11· J 

l ,(IOJ I 
J.B., F.G. at ,J.G. 14 X 2,6 X 160 I 11-H 

U.,'l 
J.B. ot .1.11. 12 X 3,0 X 1GO VG 

A·U4SG·T351 

A-Ut\SG-T:;S1 
+ bill3gc 

(n I 

A·U4G·T351 
r; usin6e + 
l(!>j brillant6c 

I I 
-:=-":::=c===-_._ ... ~=~,=__=.:.::==.::..;:::.:=-_==__:::::_:=.:"'_=:_=___=_. • , .. 1._ •. ==:::'==-_:::,,:=_:0::';" -:==-::=-=-.'.--:::::=---=--;:::.~-:-==-:::.o.:; 

. - -- . 
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Cbservations During Experiment 

First Test: 

During the phase of contact of the t1fE of the fingers (-2 min)g 

\-Ie sudcessivoly obser.veil twc slight tenaings of plate 11-1 of (+1 h1m) 

and (-0.5 mm)m ~espectively~ in OPf9site diLGctions from each other. 

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

residual bend of +0.5 m~ (tie slightly convex grain corresponde~ to 

the engraved surface). 1hE tube was then given tack to J. P. Gira~d 

t ~ice (5 min) .. 

!:ecc nil tea t: 

Ne bendj.ng before teing placed ~n ~hertutE_ Length of exposure: 

tbr:e0. miuutes .. 
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~r hi rd 'I est :: 

mest piece 11-H vas FreliminaIily shot-peened over the lengtb of 

t~e twc surfaces to see if additional local har~ening was possible. 

Luraljcn: around three minutes. withcut defcrmation. 

l'ourth Test: 

lest piece VG was tested twicE 1y J~ F. Girard (duration of 

exposure: twice for two minutes). 

Fer the four tests. conpa~ative examinatic~s of "the engraved 

karksJ dimensions, weights, and thE marks 01 iqitial hardness of the 

tast pieces confirmed ttat the test fiecGs IetuIned to the laboratory 

~e[e definitely those ~hich were preparEd fer the experiments. 
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Haldness: 

After elqctrolytic polishing, the bard[es~ was measured with a 

lickers microhardness meter under a load of thrEe kg (-10 N) on the 

tu~ suxfaces of the test pieces subjected to thE experiments, as well 

as on the control l?iec€~ l\€ft at t11e labo.tatory .. The marks \;19rO made 

\llth sr;:acing of from onE to two mm (dEpell[Ung ell the case) .. 

Double-blind countermeasures used ty different operators {for tests 2 

and 4, led to equivalent results. 

the results obtained by this tEchgigUE~ t~c cases of which are 

sbqwn in Pigures 7 and 8q frake it rossibLe to rGveal appreciable 

r;il1ultaneOllS incn~ases in hc:xdncss on the tlHJ )CFPosing surfaces" 'rhe 

leQgthi of the modified zones and the maxlsuru increases in hardness 

are reorganized in TablE Ill. Ccnsidering tie dispersion 

(cbaracterized by the tlPical deviation inficatEd in parentheses at 

the sEcond-to-last column) c in a ccmpletel] valid manner. these 

cbseruations show that the metal was cha~ged during ~he four tests. 
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Fig. 7. Hardncsses measured on the t~c sidEE of light-alloy test 

Fiece 11-I 8 after test. KEY: ( 1 ) Vic k H~ s t a x: a n es s .. ( 2) T est pie c e 

1,1-1 .. .(3) Side. (1+) Load.. (5) Distance to the merited end .. 

(I) 

AU.: SG T351 DUfiETE VICVJ::!<S 

(.:i) eprouvetle 11-1 

1(00 

face: 1 
t/) 

charge.2,fJ4 j,l 

~) 
13JO 

1200. - ........ --------.------------------~ 

1300 

1200 

1100 
o 

(? J 
face. : 2 

~~ , ., , ~ 
dstanc.e a l ~ extremte rej:>?nze 

--'----~o·· .. - -~·---·I?>O·-- --.--_._-\5.0--\;;'"1"\\ 

r 
.~ . 
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Fig. 8. Hardness measured on the two sides cf light-alloy test piece 

VG g bEfore and after test. KEY:: (1) Vick<::r:s hardness. (2) Plate VG .. 

(3) LQad" (Iq Marked side., i5) Unlfar:ked side .. (6) Distance to marked 

Ella ... j(7) Hardness at miO-tddth to) before/{i) after experiment .. 

Q) '(j) 
DURETE VICKERS plaquette VG, 

('i) 
cha:fg2 : 2,94 daN 

130~ 

lJl1i!:L!111: -.-.----·---'--··'ll,'j'\'iT,.Jj-l';'J""'--------;-------,..-
... .. ••• I I I.... .. • .... . :2x2U'" 

1200[' -,:-:":"""" ":" pit U1JL, ... :-,::-.~-,<..----
"-;-----.. -- --------- ---.-------------.~------.\.'.-

. , ... , (co) , " " 
1100.--- __ , ____ ,_ .... ?I~t:3E~~. __ ~..J..--"?:!!"~0!~~.-.rczJ?2J:ee 

o ~o lOO 150 lmm) 

, 0 0 avant j , , -durete a mi largeur" , .. expenznce 
(:7) ~ + apres I 
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~able III .. KEY: P) TEst .. (2) Test piece .. (3) Maximurn hardness in 

thE chang~d zone (l1Pa). (4) Initial hardllEls!:.(5) End of plate. (6) 

cc~trcl (standard deviaticn) ... (7) Sign.} ficar.t.ly changed length (111m). 

(c) S~.de .. 

=-=-(J')-==~-=='-l;;='~=~I"""fr:~:~~;:l:::i"l::~~i)-L-~_·.~·:_-~t;~·.~~~~;=~~~~~~=~~_._ ~ .. ~~~~o~;:~~;~~~~~~~:~ .. =.~= 
._., Essal .. Eprollvctte ; dans la zon: mO.difi6e~5') Extr6rnite U,) Tcmoin . modifiee 

I L' '. . ' L I.; _, (MPa) .' p!aqucttc l6cart..typc)· _ / • (mm) -I • 

___ ~_._.~_'. ____ . ______ . ________ .. ". _____ .:...~~.-:-----~ ~: .. _: .. ,-.. t~ .. _;~. J,----- ________ .... __ ... _._._~~~:::_ . ..:.:_{ ___ "'.:.-'::" __ . ____ ' (-1 .. -'~2.:~L_L' __ ·_· f .,.._'.:._:~ .:. __ :~:_ 

2 

3 

4 

11 " I 

11 "J 

11 "H 

VG 

. . . . ,,-

(~Face 1 1340 I 1240 1220 (15) I" 20 
(t,':face 2 (R) 1290 I 1200 1230 (14J 3D 

I~~ace 1 1340 1180 1180 (20) 20 

I 

1190 ~'face 2 (RJ 1310 1200 (21) 

I,?hce i 1420 
\?>\Facc 2 (H) 1380 

(rrace 1 (f~) 1270 
Wrace 2 1290 

1290 
1260 

1200 
1200 

('1) 
(9) 

1210 (15J 
1200 (10) 

20 

20 
15 

35 
35 

~e can see that t~E J8xiroUR ha[de~iqgE cbeerved range from 6% 

(t~st 4) to 1~~ (test 2). wjt~ an aVErage of a~. Six'Vickers 

imp:€Esi.or~s were made before -the expE1:iman'( at lIid-len9th during test 

4. since hardening alw8]s occurred in this ZCDG in the preceding 

tests) yielding hardnesses cf 1200-1~10. This uakes it possible to 

ccrrrietely eliminate thE hYIothesis of t4h ncnuniformity of the 

pr.evious hardIlcss .. l~e \dll Feint out in paE,dll.g that this teHt is 
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Farticularly interesting because it ~as conductEd in England by 

r~ofessor J. Hasted, an6 tEcaUS€ tte bardne£se& were remeasured 

"blindly" and confiI:l\iEHl in an indeFendent Er:glish labora.tory at the 

El~ct£ical Research Asscciaticn. 

ILternal st~ains: 

~60 techniques were used to reveal ppssible differen~es in 

I:€sic1nal lcngitndinal straits in tl:e mca:ilfiEo 2cnes .. The technique of 

superficial measuremont by X-~ay diffractic£ (the 8in 2 ~ method) used 

cn Ep~ciwen 11-1 i~dicates a significant ch~n9E in the r@sidual 

lCIJgitudlnal strain on the tl'JO oppcsing sioEs of th-e modified zone: 

eSEentially, we see residual strainef -80 !Ea cn the unmarked side 

(slightly concave) iI and cf -+eo MPa in the cfFcsing grain (marked) .. On 

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

is nar:mal for: this rreta]]l.ll::~.ical state ('1'35'1) Q cr cR~;!... - 15 NPa", 

Whis faint was confirmed by mcasuri~g the relative deformaticDS 

created on side two during gradual chemical treatment of the entire 

Oft:ozing side (1) on test Fj€Ce 11-.1" U~ing th.is technique (called 

tbe R~senthal-"ortcn method). we otserve a considerable and 

si~nificant variation in the calibration mark lccated straight above 
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t.he lU9di fied zone.. whi IE a rna rk locate don t bE saine grain, but 25 mm 

fl:crn the modified z,one w cxh.i1:;its nerlIal behavicr similar. to that of 

the tMC marks on the cortrel piece. 1hus v WE can unambiguously 

coqcltide that the local change in hardness is associated with the 

IGJcal change in the state of I:€sid\lal strait. in this 'Zone .. 

Plie I astruct ure: 

~hG test ph~ces modifiEd dllring tests 1 and 2 and the 

corres[cnding controls ,e~e examinEd under 0 transmission elect~on 

microscope (100 kV). Thin slices wbose thickn~s£ was carefully 

reduced in exder to avoid any defcrmaticn WErE taken parallel to the 

surfaCE at mid-t.hickness and on the tl'iO OPFcsit€ siues of the 

R~dif~€d zene of test piece l1-J p as well as in the modified surface 

2cqe ,side 2) of test Fic~e 11-J. 

in hath cases, we can see that fbi modifiEa zones have 

chara~teristic microstructurE ~ith a very tigh density of small 

ai~lc~ation rings a£oun6 ~OC angstroms in ~iaroEter (Figuros 9a and 

10a aoa b). At mid-thicknes~ ~e find a lover ring densityv but one 

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

tbe. end of the test piecE (fig .. 9b) a110 frc~ a control .. 
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Fig. 9. Electron micrografhs of the thin slice and electron 

diffraction diagt'ams of light-alloy test ,piece 11-1: (a) surface 

(h) unchanged part. conditiccs of identical contrast 

in norl:b cases .. 

'.I 
to' ." 

,.-~ .. 
0.1 Um 

,.-"---:-~ 
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Fig. 10. Electron mic~o£rarts of mcdifiEd strface zonas with 

enlargement of 61~1I 500 (t€forc tEductiom),": a) 1est piece 11-1, test 

~itb d. p~ Girard, side 1. t) Test pi~c€ 11-1, test with J. P. 

Girard ... side 1 .. c) Test piece for shot-peening :dmulation .. d) Test 

, , 

a) EprOli;'elte 11-1, essai 
., 0" 

avec J.P. Girard, face 1. 
,r.C) ,0 

c) Eprollvette de simulation par f,r~Il(li1iage. 
:. ...... / :J .... ~->t I 

1)) EprOlll'('l1e 11·1, essai avec J.P. Girard, face 2, 
! 

d) rpm/il'ctte de siml/lati!?I.' par compression a /(/ 
presse. . " I', " . .': ' " '. • , \ i 
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Poe test piece 11-1, ccroparativ€ ccunting cf the rings visible 

.in the section (110) was realized a: 9 ,:; e 111]s > O.Aitor measuring 

tbe respective thicknesses cf the different plates c the results given 

in Tatle IV were found (lEan foc fjv€ fieldE). 

'labIa IV. KEY: ,(1) san:pling .. (2) r::ensity cf visible rings. (3) 

£elatj,ve density ccmparEd tc centrel .. (4) CClltrcl .. (5) !1odified zone .. 

(6) Nid-th ickness.. (7) Side .. 

Pr61evement 
Dcnsitc de boucles (3.1 D 'j' I t' . . 'bl ensl e re a Ive p2~ 
(b~) V(ISI . 3cs rapport all tcrnoin 

ern' ) 
---·---~6;~~k~;~:;--·--··---------··----··-·-·--.-----··---~--~--.------- ------:.---.--.-~.---.-.. ---

18 

11·) (tenl0in) HV = 1240 7,4 .10D 1 
Vi") (:1) 

11-1 faco 1 
zone modifice HV = 1340 130 .1013 

84 .1013 

(5J . 
lH I. ) ( Ir~~~~" 
zone modifi6el5) \ I-IV == 1290 11 

!(" . 
11·1 rni-epnjsseur 

I ! ~', • 
, "",l 

61 . 1013 B 

.- ' 
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Summing upu we viII note that the chanses J. P. Girard produced 

in th~ duraluninum Flates ~lich waLe given tc bim reveal¥ 

s;irrultaneously: 

- surface hardening on the order of aC/o lccated on the two 

sides cf the plates over a length wbict caD reach ~o mm and a width 

of 1 O·~ 15 m m; 

- the modification of the residual surfacE strains in the 

lIcdified zene; 

4 the creatiqn of a farticulaI miCEostlucture in this zone with 

a very high density of t::mall dislocation r11195 (q)200 angstroms); 

- the absence of macroscopic tending strain (except for test 1 -

Ee€ abeve) .. 

r 

Simulation Tests 

Is in the case of stainless stEel, we fought double confirmation 

ty txying to figure out a simple means cf dcforuation by which the 
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fEeceding states could te simulated. 

First, va will point out that the electron micrograpbs indicate 

that ~be Guinier-prestc[ zcrES are net dissclvEd and arc the same at 

the end of the test as in tte original statE~ ~tis eliminates any 

simulatioQ by heat treatwent: in particular q tJ surface heating 

(i,duction or optical radiation). Thus v we bad to develop mechanical 

siBulaticq tests. 

1I1ternati!)9 Eending 

Since hand contact was fermitteJ during the first phase of the 

EXfsriment, ~e might HcndE~ if a surreFtiticus alternating bending 

operation in the plastic large Houl~ be enctgh to cause the changes 

Alternating bend.ing t€~ts mad,e .crt "'cQ'nfrols permitted I1S to S4;~€ 

that it was necessary tc introduce tctal plastic flow of at least 5% 

by alternating bending in order to ottaiq hardening on the order of 

that which vias obsel~vea prEviously {""eo/ ll ) ... 'fhi!:: requires: heudioCj the 

test Eiecc very intensively until a radius cf curvature of 50 mm is 

reach~d ""hich corr.espollds to a bend oJ} the cr dET.' of 30" which is 
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inccmpatible with the otservations made), theD straightening it by 

bending it in the opposite directicn. 

However, this simulaticll does not rermit us to duplicate the 

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

GiEard. In fact. by electron microscoP1 we tben observe mazes of 

dislocations in t4e hardened zones~ tut not the significant increase 

in the number of dislocaticr rings. 

CCUfr6ssion Test on a Pxess 

1\ loea.1 cornpressio11 test of centro 1 ];late11-U conducted on a 

fleES at 300 MPa (de ~ ~20 !fa) made it possitlE to obtain hardening 

cn the surfaces coming in cc~tact ~itb t~e Eta~f and the table q 

re:q:ectively" close to .that uhich was sought U.lEV ::: 140 ~lPa) .... 'ith 
~ 

wicrc£tructure similar to ,tl:e microstcuctut:€ cl::,8erved on the l!l.oClified 

test pif!cos {Pig .. 10(1), but with a lc~€!~ r.:ir:g density .. Howev~'r:l1 v18 

CbEerV€! a 13~ decrease in thickness ana a u~ifcrm cbange in the cross 

secticn of the structurE ana in ha.rdness, which is not true of the 

test pieces "hardened" ty J. P. Girard. Furthermore. measurements of 

the thickness of the plate r.evealed a rEduction in thickness on the 

ceder of 2% ~traight abcve tbe modified zo,e. 
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~~ct-Eeening Test 

ft surface shot-peening test of the tMC oFFcsing sides of the 

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

the ffints which we were trying to reproduce: surface hardening AftV 

of 70 MPa q the absence cf permanent tending~ ana analogous 

microstructure (heterogEneors in thickness .ith a maximum dislocation 

riqg density in the vicinitl of the surfacEs). 

Footl1pte: lWorking conditicrs: MatlaAlJI: roacbilJl€ .. air pressure - 7 

bars~ floW; rat(~ - 0 .. 85 m3/mIl'g glass taIls (¢- 15-110 pIa) Ii' duration .-

1 ~in~ End footnote 

~eanwhile., in this manuG.r Tole attain ~ d,epolislHEo surface \1 hich looks 

very ·different from that of the test pieces mo~ified by J. P. Girard, 

ana additional polishins is necessary in cIde~ to restore a 

ccwraxable surface state. 

o. 
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Ihe set of observations and simulations ~hcw that it would be 

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

the plates, t~us crEating bEterogenecul plastic flo~ in tbe cross 

sEctiCTI, in order to dUflicate the essential aSFects of the pbysical 

properties otserved on the netal flates 10callJ and superficially 

~araenedbl J. P. Girard. Tie mechanical enErgy required for 

simulating such a modification can be e~tinatEd according to the 

ccwrression simulation test: we find 1.6 ~_ 

Ie can also produce rings of this tYPE ty neutron irraaiation. 

Conclusion 

The group of otservaticns made cn tbe duraluminum plates given 

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

that tl~e requiree hardening .1as dafiJ)it.ely realized four times 
~ ,f~ ~ 

during the test: 

- that no simple metallurgical cpexBti(D .kncwn to the authors 

lakes it pcssible exactly duplicate the different physical 

pEcul~arities observed in tte lecal1, ~ardetEd lonos. 
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Discussioq and Co~clusicn 

In this report, we described Eome deformations and 

transforma,tioI}s of metals cttained ullder s~"cific condit.ions. The 

places in uhich t~ese tests were madE and tie individuals who 

observed them were variEd; the only C01)stant Fresenc(~, commOll to all 

cf the tests, ~as that cf. J. p~ Girard himself. 1bus. there was a 

cOIrelotio):1 tat ween his p:e sellee and the ap Feal: (jnce of t h~ partictl lar 

effec~s observed. TherefoI~# it apfears that ~e have the right to say 

t~at ~. P. Girard is paIt of the "cause~ of ttEse effects. But during 

th€se deformat.ions or. transformaticn!E, wq 11€itler: obsGrved nor 

reccrded any interventicD of muscular forces on physical effects on 

his part capable of causing tiem. 

Jt thus appears that we can ccncluda tte "abnor~al" nature of 

thc~e effects, especially if we cons±de£t~E fcllowing observations: 

- for one of the deforreed test Fi~ceS (SEE "Session of 27 

Octcbex: 1916"), the .uatl,)r(~ cf the measures taken to Ulark t'he piece 

and the process of follcwing the deformati(~ by successively tracing 

.. 
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the profiles proves that no sUbstituticn occurrEd; we feel that the 

vezy iigh strength of ttis test piece is e~cug~ to exclude all 

€xrlamations by purely ruanual and muscular acticn; 

- for the other tes t piece de f OXIDE d in t he glass tube (" Session 

cf 31 March 1976"). the werking rrocEdure sEelEd to establish that 

the deformation, althou~t sJightv ~as sufficjently clear and was made 

while the test piece was in the tube; 

- for cases of local structural transfcrwation, by a martensitio 

t:cans1;.crmaticn ("Tests en Stai.nless stc€:l in Clcsed Tubesn ) or by t.llf' 

cI"2ation of many sfijall 6isL:caticn rings ("Local f1odificatiol1s ...... 

lIetalJic 'I), the precautions descrilH:d $hOl'l that no SUbstitution 

cccurred. The generation of these effEcts in the tube or upon slight 

cCQtadt eliminates any "norrral" eXFla~atipt. Even if substitution did 

cccur~ we must point that we found it imppssiblE to either reproduce 

all at the physical peculiarities of t~e test pieces transformed in 

this ~annerg or to imagine any simFlc metallurgical Qperation capflble 

cf doing it", Our. simulaticn tests essentiaLly ,FErmittod us to .. . 

dUFli~ate thE new structural elcwents geqerated during the tests made 

~itb ~. P. Girard. By ccmtining several of thesE actions in a complex 

maGne~ (actions which Heald ctherwi~e have left traces on the 

SFECimen}w we might be able to simulate thelqcal texture and 

arrangement of these structcral clements, brt ~e would produce much 
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gceater changes in dimonsic[s than thesE otS€IVEd, which are very 

slight or nonexistent. lhe localized nature of these transformations 

is £uq;:risillg ... 

These e xpe :cim~,"Hts are rar t of a gr: eu p c£ m ~;ny rnor: e tests. which 

we screened and subjectEd tc an extensive critical study under the 

ccrditicns described in the introduction. ~tis ~roup of tests also 

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

clearly observed muscular.: inr;:etus CCUFlcd\<iith Iositively "a.bnormal" 

Eff\':cbs .. 

Jl is a good idea to empbasize that the effects observed have a 

c~rtatn degree of reprorlucitility: the bends i~ the bars were 

F.~t C;d uce d re pea t.<,;d1 Y f/the local mar tepsi tic transformations ~~ t ~d.c€* 

and the local hardenings - four times. The last of these four tests* 

the test sFcnsored by Professor Hasted, is the Dost significantc for 

it incltld(~s the moa.sllrelTent ef hardness bef<:te the tests in the zone 

i~ which hardening subsEguently was reali~E6. ard bebause tbe 

inCt'ellse in hardness \faS vGI:iijed in"tw'c i-nder<H1dent laboratories, 

tlll.ls an Hnglish laboratcry \lorking fltlind,..t! 

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

tests," The structn 1:al medii jcati(~n.s CD ser.VE C arE of the type produced 

ty certain types of defcrmations. ~hEir distribution is normal for 
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thE case of simple bending, but aboormal fer transformations without 

deformation or with slight dcformaticD$ 

J..f the effects had beHI! produced byap[:lying forces, the lJork 

which it would havE been necessary tc experd f~r the largest test 

Fiece wculd have reached arcund 12 J. 1he ccrresponding increase in 

entha Ipy wauld be from 2- 3 J. 

In this article, we have no intentian cf infosing oue 

conclusions as complete sci€ntific facts .. Eutwe felt it our duty to 

cbjec~ively describe the conditions and tbe re~ult5 of these 

eX[Er~aentE. We found nc exrlanaticn for thE ef1ects observed, 

neither in current· physics u nor by [cssible trickerYe but perhaps 

ct~e[s Mill be able to find them. 

." 
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CCNCEFNING THE ARTICLE EY CR. CBUSSARD AND J. ECUVAIST 

~he above article ~as .ritton follcwing eJreriments which 

demonstrated the abnormal behavior 9£ metals or alloys in the 

fEasance of J~ P. Girard. I can confirm that tt~se Experiments were 

made with considerable sciertific st~ictneE£6 in order to eliminate 

aQ! trickery as much as rossible. Jowever. feme of them vere not 

convincing, for the possitility of trickexy is always present. 

Hany pheqomena are r€~EctEd by the ed~catEd world because they 

are considered to be ir~aticnal; but t~is is mere the a priori 

refusal to try to observe and centrol them for themselves, with 

COIJce:cn for the truth, Iatb:r than giving p:cof of scientific 

Several scientist~ d~d not hesitate t6 participate in the' 

Experiments of J. P .. Girard" s.iffply in cedEr to "see'" them 

objectively. I myself had this opportunity-~nd 1 vas sometimes 

troubled hy tl,8se experiments cr uhich. aSCJ1£ of us pointed out, 

flaces us, the physicists u in a very uDcomfcrtatle position. 

out of all of these ex[eriments, most cf which were video 
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recorded with a conside~ablE abundance of ccntrcls, C. Crussard and 

J~ Bouvaist used only those which arE the sutj.ct of this articleu 

until proven othcrwise¥ it ~as not fcssible tc find a rational 

EXflaoatior for the t~ansfoImations cbs€~ved and described - which 

naturally does not mean that we will not find one 1.ater. 

Ihe authors of this article feund ib interEsti~g to publish 

their observations, kno~ing full w€11 tha~ the) would come up against 

Iathe~ general scepticism - but one must only view their actions as 

the desire to make known rhenoroena which arE otviously inexplicable 

in th~ current state of cuc kDc~le~s~. 

I myself agreed to add these few liqes 6 having had occasion to 

fcl10M these experiments rather clcsely, sinply in order to give my 

advice about the scientific strictness ~ith wbich they were conducted 

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

possible to give a valit interprctaticn. 

~..... . 

J. J. Trillat 4 Member of the Academy of SciencEs 

Ell d- 1 J 11. 

"", 

'.~ , 
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