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es prt of reent study vi et lF I proposed s proof of inhomogeneous sher )ow t indenttion site in oxide glsses the existene of oth nno pttern on the residul imprint s reveled y tomi fore mirosopy nd numerous disrete events on the lod displement urveD lled urstsF foth were reported to e loding rte dependentF rereD using the sme experimentl set upD we provide experimentl evidene tht disrete ursts existene nd loding rte sensitivity n e ttriuted to the displement sensor noise )oor nd to dt smpling rte issues respetivelyF e lso show the nno pttern present on the fes of the indenttion imprint to e extremely repetleD to not depend neither on glss omposition nor on loding rte s it is the result of the stmping onto the glss surfe of the indenter surfe roughness generted y its mhining proessF

Introduction

ividenes for the ourrene of plsti deformtion in oxide glsses dtes k UH yers go PD yet the tomisti mehnisms responsile for the inipient plstiity under shrp ontt re hrdly identi(ed nd knownF xumeril modeling n provide interesting sE sumptions QD RD S whih re extremely di0ult to oserve experimentlly essentilly euse of the length sle @tomi lusterA t stkeF xonetheless the understnding of suh plsti mehnisms in glss re of prmount importne s their omplete understnding my provide pths for strength improvement TD U nd trigger innovtive pplitions of glssF hus experimentl oservtions t very low sle re orner stoneF et they must e free of rtift in order not to misled the glss ommunityF sn their reent work on the elstiE plsti deformtion in rw nd ionEexhnged luminosilite glss studied y loding rte dependent nnoindenttion F vi nd o worker I onluded tht the ptterns oserved on the residul indenttion imprint fes to e )ow lines resulting from sher stress developing during the indenttion proessF hey lso reported tht )ow lines were more pronouned t low loding rtes thn t higher onesF woreoverD from the indenttion lodEdisplement urves they oserved tht mny disrete ursts of rpid displement t lmost onstnt lod were ourring for the lowest vlues of the loding rteF hose ursts disppered for the higher loding rtes nd were desried to e relted to instntneous sher )ow proesses lled serrtion in greement with VF he disussion of the experimentl results provided y the uthors gives rther elegnt nd stisftory justi(tion for their oserE vtionsD nonetheless we do not gree with their onlusionsF herefore the purpose of this omment is to provide the ommunity ler nd ftul elements tht will undoutedly led to more rtionl nd supported onlusions regrding oth the oservtion of ursts lled serrtions on the loding urve s well s the presene of wht ws nmed )ow lines on the fes of nnoindenttion imprintsF o strengthen our pproh nd sttements two spets were onsideredX (rst the indenE ttion tests were mde with n identil experimentl set up using very similr experimentl onditions s the ones used y vi et lF I @see experimenttion prt for further detilsAY seondD we hose two di'erent glss ompositions whih exhiit two di'erent mehnil ehviors regrding indenttion testing WD IHD IIF e norml glss @ typil window glssA whih deforms minly through sher )ow @ volume onservtive mehnismA like the reE ported luminosilite omposition in I nd n nomlous glss @pure sili glssA whih exhiits lrge ontriution of non volume onservtive mehnism referred s the perE mnent densi(tion mehnism IPD IQD IRD ISF P e window )oted glss from int qoin ompny ws seleted for this studyD the omposition is referened in ITD the ir side ws seleted for nnoindenttion testing efore whih therml nneling of the speimen t g @the glss trnsition tempertureA for I hour ws performed in order to prevent the results from the e'et of oth the post proess residul stresses nd the sodium depletion of the outmost lyer due to the e'et of storge humidity over timeF he seond tested glss ws pure sili glss smple @petrosil p QHHA from rereusD with low yr ontent <Q ppmF rior testing the indented surfe ws polished with lumin then erium oxide s (nishing stepF he smple ws susequently nneled t g for I hour in order to otin properties of the outmost lyer s lose s it n e from the ulk propertiesF 2.2. Nanoindentation tests: e used the sme nnoindenter pprtus s the one used y F vi nd oworkers ID rysitron xnotriosope sWSH from fruker equipped with stndrd nnoindenttion hed nd modi(ed ferkovih indenter @IS nm trunted lengthAF sndenttion tests were rried out fter the system rehed therml equilirium @few hours fter smples mountingA the mximum lod ws set to V mx for the most reent studyD IH mx for the oldest tht were rried on in PHHU nd PHHV with the ext sme ferkovih indenterF voding rtes were vried from VH µxFs -1 to IT HHH µxFs -1 with holding time of IH s pplied t mximum lod efore derese of the lod k to zero within IH seonds @see (gFIAF por eh indenttion testD dt smpling rte ws set to PHH rzF emperture nd humidity level were mesured while the experimenttion were performed @PS¦gD RR7rAF S indenttion tests were performed for eh loding onditionF efter nno indenttion testing the topogrphy of the residul indenttion imprint ws imged y epw with the tpping T M modeF e dimension QIHH with xnosope eletroni @frukersD snt frrD eA equipped with eyExgESH luminum k oted Q silion proes @tip rdius etter thn IH nmD spring onstnt of RP xGm rnge with resonne frequeny of PVS krzA from xnoworld ws used for this purposeF hue to oth smller tip rdius nd shrper pil ngle when ompred to those of the indenterD the geometry of the residul indenttion imprint is not ltered y the epw tipF he @EEA xis of the epw were lirted with severl gridsX IH µm pith of PHH nm deep squred holes nd Q µm pith of @PQ±IA nm deep engrved fetures @qI grting from xEwhA efore pturing the topogrphy of the surfeF smging onditions ws hosen so tht the e'et of therml drift on the smll speed sn xis ws limited @therml equilirium of the system ws rehedAF purthermoreD the size of the snned re ws lrge enough so tht su0ient re un'eted y the indenttion proess exists nd my e used lter on s referene surfe @ieFD set to zero tilt nd zero o'setA for imge post tretmentF sul imging prmeters set up ws usedD squred imgesD whih size rnges from QDS to S µm were ptured with digitl resolution rnging from R nmGpixel up to IH nmGpixel t sn frequeny set etween I nd P rzF es indenttion on glss is highly repetleD Q to S imprints were imged for eh loding onditionF 2.4. Image treatment: ell the following epw imges postEtretment were performed with qwyddion softwre IUF

• qenerl imge preprtion X w epw Qh dt set ws post treted so tht the surfe un'eted y the indenttion proess surrounding the residul imprint ws used s referene surfeF st ws supposed y de(nition to e )t nd not tiltedF hus on this seleted re plne levelling @orretion of tilt nd o'setA s well s row lignmentD whih orrets slight di'erenes of o'set nd tilt etween the fst sn xis pro(les were ppliedF

• inhning the ontrst y vplin of qussin (ltering @voqAX nfortuntely the nno pttern of interestD whih is present on the fes of the indenttion imprintD is hrdly oservle on the topogrphy imge @(gF PA euse of the high vertil rnge of the indenttion imprint topogrphy when ompred to the lol roughness of the nno pttern @out P orders of mgnitude di'ereneAF inhning the ontrst of the digitl imge y pplying vplin of qussin @voqA (lter to the topogrphi imge @see for instne IV for deeper informtion regrding this (lterA provides onvenient wy for oserving this nno sled pttern more esily @see (gures P nd QAF

• eessing the nno sled roughness of n indenttion imprint feX en other interestE ing informtion to extrt would e the very lol roughness of this pttern for omprison purposes etween indenttion onditionsF roweverD the geometry of full indenttion imE print is quite omplexF herefore we hose to selet one fe out of the Q fes of n indenttion imprint @for instne fe PD see (gF QA y msking the rest of the imge @(gFRAF e took re so tht the seleted fe @the unmsked regionA overed the ext sme sptil S zone @t etter thn ± IH nmA for eh indenttion imprint reported in (gure R @hAF hen the lol urvture nd mis orienttion ws suppressed y Pnd order polynomil form long the x nd the y diretions without 'eting the nno pttern roughness @long wve length tion when ompred to the nm sle hrteristi length of the nno ptternAF wore sutle wys suh hs windowed pp (ltering my lso e used ut we found the Pnd order polynomil form simple to use nd its e'et on the geometry esy to understndF he result of suh (ltering is illustrted in (gure RF 3. Existence of serration on load displacement curves sn their work F vi I nd o workers reported the existene of serrtions on lodE displement urves during the loding phse under slow loding rtes onditions @IHH to PHHH µxFs -1 A nd their vnishing for the fstest loding rtes @IHHHH nd PHHHH µxFs -1 AF he euthors suggested the existene of link etween loding rte nd the frequeny of serrtion phenomenonF roweverD one spet tht F vi et lF hve not onsidered in their study is the possile e'et of the dt smpling rte on the lodEdisplement urves spetF he vlue they used in their study is not mentionedD nevertheless reful look t the (gure IH of their work suggests they used PHH rz vlueD whih is the vlue we hose for our tests @(gF IAF he indenttion lodEdisplement urves otined oth on sili nd v glsses @(gF I reports only the v glss seA exhiitD etween low loding rtes @VH nd VHH µxFs -1 A T nd high loding rtes @VHHH nd ITHHH µxFs -1 AD the sme ontrst s the one reported y F vi et lF for n lumino silite glssF hisrete urst events t lmost onstnt lod @lled serrted eventsA re oserved on the loding urve of the smllest loding rte @VH µxFs -1 D they re still visile t VHH µxFs -1 ut dispper for higher loding rtes @VHHH nd ITHHH µxFs -1 A see pigF I X oom @AF wore intriguing is tht the sme oservtions re mde for the unloding prt of our lodEdisplement urve @(gure I X oom @AA nd no sttistil di'erenes ould e deteted etween the loding nd the unloding portions of the urve @(gure Q IWA while from the literture it is purely elsti @see for instne PHD PIAF herefor no plsti events should our during the unloding portion nd thus no urst events should e oserved if they were relted to plstiity 1 F prom this oservtionD one might onsider the ft tht those disrete urst events re not relted to the mteril9s ehvior ut rther to indenttion pprtus nd set upF pollowing up on this tril two prmeters of importne must e onsideredX (rstly the dt smpling rte t whih dt points re olleted over time during the indenttion test nd seondly the w noise of the vertil @zA sensors @the lod sensor e'et is negligile s its noise )oor to pplied lod rtio is lower thn 10 -3 AF pirstD the dispperne of the disrete ursts t high loding rtes is illustrted y oth (gures I X ooms @ nd A for whih the dt points olleted t rte of PHH rz re drwn s (led irles only for the two highest loding rtesF st is ler tht the lk of dt points ts s low pss (lter nd leds to the progressive )ttening of the indenttion urves s the loding rte inresesD thus to the dispperne of the disrete eventsF purthermoreD those oservtions re well reprodued when ompring indenttion urves mde t di'erent loding rtes @VH nd VHHH µxFs -1 A with the sme density of mesurements per µx x @see (gure I nd P in IWAF eondD the w noise )oor of the displement sensor is equl to ± HFP nm ording to rysitronF he greened re on (gure I X oom @A represents the w noise )oor of the system for portion of the lowest loding rte lodEdisplement urveF sn other words nd ording to xorml lwD 1 Unfortunately Li et al. [START_REF] Li | Elastic-plastic deformation in ionexchanged aluminosilicate glass by loading rate dependent nanoindentation[END_REF] did not provide the unloading part of their load-displacement curves with enough resolution. Nonetheless the present observation and remark apply also to the work by Dey et al. [START_REF] Dey | Enhancement in nanohardness of sodalimesilica glass[END_REF] cited in [START_REF] Li | Elastic-plastic deformation in ionexchanged aluminosilicate glass by loading rate dependent nanoindentation[END_REF] who observed "pop-in" phenomenon for SLS glass on indentation load-displacement curves, which they related to the formation of deformation bands. U ny disrete urst events to e deteted with TVFP% @WS%A on(dene must e outside the ± HFP nm @± HFR nmA greened ndeuF es onlusion for this prtD we found the reported disrete urst events to result minly from the z vertil sensor noise provided lrge enough dt smpling rte is usedF o detet this kind of disrete events with WS% on(deneD the mplitude of their signture would hve to e lrger thn HFR nmF 4. Origin of the nano patterns es mentioned erlier we intend to propose nother explntion for the fetures or ptE terns oserved y F vi et lFIF sn the present study we used the ext sme indenter to perform ll the indenttion testsD even those tht were performed seven to eight yers goF huring epw imging of the residul imprintD the topogrphyD the error signl nd the phse ontrst were reorded @(gF PAF pirst of llD s vi et l I we lso do oserve nno ptterns on the fes of residul imprints for sili or v glssF his is oservle oth for the error ontrst s well s for the phse ontrstF he former is derivtive of the topogrphy long the fst sn xis thus mking it esier to oserve tiny lol slope hnges while the lter is linked to dissiptive phenomen during ontt etween the tip nd the surfe while the tip is osilltingF hese dissiptive phenomenon my rise for di'erent resons suh s lol vritions of dhesion onditions or ny reson tht will 'et the ontt surfe @lol elstiity vritionD lol roughnessAF sn our se the lol roughness should e the min reson for suh pttern to e oserved s it is supported y the error signl nd the voq ontrstF he zoomedEin res of (gure P @iFeF errorD phse nd voq signlsA do represent the sme indenttion imprint for whih the three edges of the ferkovih indenter re esily reognizedF yne of the edges present peulir pttern whih provides help regrding the orienttion of the imprintF ell three fes do present the sme kind of nno pttern whih is mde of lterntion of depressions nd hills tht do form sinuous vlleys or hills lines prllel to eh others nd to the se of the tringle formed y the onsidered feF he period etween two depressions or hills is @PRFT ± QFSA nm nd the mplitude @vertil distne etween two onseutive pi nd vlleyA lies etween HFR nd RFV nm hving men vlue of out V hree indenttion imprints IH µm prt from eh others were mde using the sme experimentl onditions @ferkovih indenterD P max = 8 mxD Ṗ = 800 µxFs -1 A on the sme sili glss smpleF he residul imprints were retrieved right fter for epw imging of their topogrphyF e voq (lter ws susequently pplied to the topogrphy in order to enhne the ontrst of its lol vritions @(gF QAF yne of the Q edges of the indenter @etween fe I nd PA presents peulir pttern tht ertinly results from n uneven wer during srth testingF ith this indenter tipD this pttern is extremely repetle from one imprint to the other nd further provides some help for reognizing nd ompring the sme indenttion fe from one imprint to the othersF sn the threeEsided indenttion imprintD regrdless of the fe numer i onsidered @iaID PD QAD the pttern formed y the lterntions of green nd drk lue lines is extly the sme from one fe i to nother fe i t the exeption of the lines highlighted y two white rrowsF he lter illustrte lines mostly prllel to the se of the onsidered feF hose lines re the signture of rks tht developed during the indenttion proessF he rndom nture of oth the frture phenomenon nd the glss struture led to slight di'erenes in shpe nd position etween the sme fe i of the Q di'erent indenttion imprints reported in (gure QF herefore those nno ptterns re highly reproduile from one indenttion to notherF st is lso of interest to ompre W diretly the nnoEsled topogrphy from whih origintes the voq (lter ontrst disussed oveF sn order to do so the proedure desried in the third point of the imge tretment setion of prt P ws pplied to eh epw imgeF esulting topogrphies of the numer P fes of indenttion imprints re reported in (gure R for di'erent indenttion onditions nd glssesF pigure R @EA illustrtes the nnoEsled topogrphy of the numer P fes of the indenttion imprints presented in (gure QF feuse the nnoEsled ptterns look rther identil nd for the ske of redilityD white rrows pointing t R seleted fetures trele from one indenttion imprint to the other were ddedF woreover epw imges of IH mx ferkovih indenttion imprints tht were done V yers prt from the reent ones with the sme indenter @(gF R @eAA exhiit nnoEsled topogrphy very similr to the one previously disussedF light di'erenes re mostly due to vritions of sptil resolution oming from oth di'erent (nite size of the epw proe tip used for imging nd from di'erenes in numeril sptil resolution @iFeF nmGpixel vlueAF es onlusion of this prt the nnosle roughness of n indenttion fe mde on sili glss is highly repetle down to the nnometer sle from n indenttion to nother one nd even throughout the yersF 4.2. Eect of the loading rate por morphous sili glss the e'et of the loding rte @from VH to IT HHH µxFs -1 A upon the nno sled roughness present on eh indenttion imprint fe nd more spei(lly on the numer P fe ws investigtedF elthough indenttion imprint reported in @(gure R @dAA ws mde t loding rte ten times fster @iFeF VHHH µxFs -1 A thn imprints to @(gure R @EAAD nno sled ptterns oservle on the seleted fe numer P look rther similrF he sme oservtions were mde whtever the onsidered loding rteF herefore it n e sfely onluded tht the loding rteD within the studied rngeD hs no e'et on the nnoEsled topogrphy oserved on the fes of nno indenttion imprintF 4.3. Eect of glass composition o study the e'et of glss omposition on the nno ptternD indenttions mde on v glss were lso imged y epwF gontrrily to sili glssD v glss is norml glss whih IH g) SLS glass at P max = 10 mN, Ṗ = 1000 µN.s -1 ; h) illustration of the selected face out of three for each indentation imprint, the reddish area is the mask used to exclude the rest of the data from numerical data treatment. z scale reported on the left inside is the same for every image except for: g), given on the right side and h), not provided. White arrows are drawn in order to help the reader to locate the same features on the dierent images of this set.

is desried s eing more prone to sher )ow when ompre to nomlous glss like siliF he indenttion ehvior of the v glss should e similr to the one of the luminosilite glss used in I s they re oth norml glssesF woreover mximum densi(tion rtio of v glss out T7 PQD PR is expeted while for the elsti properties of luminosilite glsses this rtio should lie etween S to U7 ording to PSF es sili nd v glsses exhiit very di'erent indenttion ehvior more spei(lly regrding their permnent deE formtion mehnismsD we should expet di'erenes in the nno ptterns present on the indenttion fesF por v glss the nno topogrphy of fe P is reported for two slightly di'erent experimentl onditions @pigF R @f nd gAAD the mximum lod @V mx nd IH II ). Image a, b and c were obtained with a Dimension Icon system from Bruker in the peak force tapping mode (see supplemental materials for more details [START_REF] Trenvouez | Comment on "elastic-plastic deformation in ionexchanged aluminosilicate glass by loading rate dependent nanoindentation[END_REF]).

mxA ws rehed within IH s ut the two indenttion imprints where mde U yers prt from eh otherF imilrly to sili glssD the smll fetures of the surfe topogrphy re highly reproduile from one indenttion to the otherD di'erenes rising mostly from the forementioned resonsF por instne higher digitl lterl resolution @more pixel per nmA ws used for (gure R @fA ut the epw tip ws slightly roderF wore interesting is the ft tht fetures highlighted y white rrows for sili @(gF R @EeAA re lso oserved for v glssF st n e onluded tht the fetures of the nno sled pttern enountered on the surfe of the fe of nno indenttion imprints re lmost not 'eted y the nomE lous or norml nture of the glss ehviorF purthermore for oth sili nd v glssesD indenttion imprints mde yers prt with the sme indenter exhiit the sme nno sled ptternF es onlusion for this prt the nno sled pttern oserved on the indenttion fe is highly reproduile from one indenttion to the otherF st is 'eted neither y the indentE tion siteD nor y the loding rteD nor even y the glss omposition @norml to nomlous indenttion ehviorAF gonsidering the morphous nture of glss s well s the susequent rndom sptil distriution of permnent deformtion mehnisms onset @densi(tion nd sher )owA under the indenter should those nno ptterns were )ow lines @iFeF inipient plsti mehnismsA they would hve re)eted this rndom ntureF husD in logil wy IP di'erenes re to e expeted in this nno pttern either from one indenttion imprint to the other when mde on sme glss or ove ll from indenttion imprints mde on norml nd nomlous glssF he only explntion for suh reproduiility of this nno pttern lies in the trnsfer of preEexisting nno fetures from the indenter to the glss surfe y stmping proess during the indenttion testF por instneD qdelr nd ghies PT show the existene of suh nno roughness pttern present on the indenter fes tht is similr in its nture to the nno pttern oserved in our se on the imprint fesF hey ttriuted the origin of this nno roughness to the mnufturing proess PUD PV of the dimond nnoindenterF herefore the sme pttern is emossed to the indented surfeD indenttion test fter indenttion testD yer fter yerD providing wer does not lter itF sdellyD to void ny douts regrding this sttementD one would like to oserve the sme nno pttern @one eing the negtive of the otherA on oth the indenter nd the indenttion imprintF he result of suh n experiment is reported in pigF S where the sme nnometer sled pttern @umpsD depressionsD wvy linesD forksA n e oserved on the topogrphy imge of oth the indenter @(g SA nd the imprint @(g SdA mde on sili glss with this sme indenterF qlss revels itself to e le to ptureD with gret uryD y room temperture emossing proess the nnosled roughness of dimond toolF he emossed nno pttern does not seem to e very sensitive to the norml or nomlous nture of the glss wheres the shpe of the indenttion imprint is IIF e deeper nd more spei( study would e needed to strengthen this sttementF 5. Conclusions sn this work we ommented on the work done y F vi et l ID whih proposed tht nno ptterns oserved on the fes of residul indenttion imprints of n lumino silite glss re )ow lines produed y sher displementsF he uthors lso linked those nno ptterns to disrete events of rpid displement t lmost onstnt lodD 4popEins4Doserved on the indenttion lod vsFdisplement urveF purthermore they evidened the impt of the loding rte on oth oservtionsX dispperne of the former t high loding rtes nd derese of the numer of )ow lines with inresing loding rteF fy using the sme IQ experimentl onditions nd pprtus on so lled norml @v glssA nd nomlous @sili glssA glsses it is shown thtX

• he disrete ursts oserved for low loding rtes on the lodEdisplement indenttion urves result from the displement sensor noise )oor nd ontin no detetle mteril9s ehvior informtionF heir dispperne t high loding rtes (nds its explntion in lk of dt points euse of n insu0ient dt smpling rteF

• xno orrugtions oserved on the indenttion imprint fes do not onstitute proof for the expression of inipient plstiity mehnisms like sher )ow lines s mentioned y vi et l I ut rther the tre of the existing nno roughness of the indenter fes tht ws stmped onto the glss surfe @through plsti deformtion proessA during indenttion testingF he lter provides strong evidene regrding the ft tht nno sled nd relE tively omplex ptterns n e permnently trnsferred onto glss surfes in repetle wyF his nno pttern ould e further used for etter estimtion of the true ontt re under mximum lod PWF

• he pttern in the indenttion imprint de(ned y the nno orrugtions is neither loding rte dependnt nor it is glss omposition dependentF st is rther the (nger print of the indenter s it ws shown experimentllyF

• rene the present study invlidtes the ft tht serrtions of the indenttion lodE displement urve re losely relted to the )ow lines @nno orrugtionsA in the nnoinE denttion imprintF es diret onsequeneD oth rguments nnot e used to disuss the indenttion ehvior nd its loding rte dependene of rw n ion exhnged luminosiliE te glssesF 6. Conicts of interest e delre no on)it of interestF 7. Acknowledgement his work is supportedX y the prenh winistry of righer idution for the hh funding of qF renvouezY the iuropen nion @ihpAD the ministry for righer edutionD the fritE IR tny region nd ennes wétropole through the gi rojets sxPex nd qveF e would like to thnk wF xivrd for her helpful dvie regrding indenttion experimenttion nd rF yrin for smple9s preprtionF
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 3 Atomic force microscope (AFM):

Figure 1 :

 1 Figure1: Berkovich indentation load-displacement curves made on window glass for various loading rates (80, 800, 8000, 16000 µN.s -1 with a data sampling rate of 200 Hz. Specic zones of interest have been zoomed in : left, zoom (a) on the loading portion, right, zoom (b) on the unloading portion. All the curves were re-positioned so that the penetration depth is the same at P max . The greened area on zoom(c) represents the ± 0.2 nm RMS noise oor of the displacement sensor.

Figure 2 :

 2 Figure 2: 8 mN Berkovich indentation imprint on silica glass ( Ṗ = 800 µN.s -1 ) imaged by AFM: from left to right the topography, the Error contrast signal, the Phase contrast signal and the LoG ltered image are shown with the same in plane scaling. White arrows illustrate crack running along each face of the indentation imprint (phase and LoG contrasts).

Figure 3 :

 3 Figure 3: LoG ltered topographic images of three dierent Berkovich indentation imprints made at P max = 8 mN, Ṗ = 800 µN.s -1 on the silica glass sample. White arrows illustrate dierences in the pattern resulting from the presence of cracks. Numbers 1, 2, 3 on the right hand gure are the numbers given to the three dierent faces of the residual imprint.

Figure 4 :

 4 Figure 4: Topography images of the selected face numbered 2 (h) for dierent residual indentation imprints produced by the same indenter throughout experimental conditions and years. Curvature of the face was corrected by a 2 nd order X and Y polynomial form leaving only the nanometer scale roughness visible. a, b, c) SiO 2 8 mN maximum load at Ṗ = 800 µN.s -1 ; d) SiO 2 8 mN maximum load at Ṗ = 8000 µN.s -1 ; e)SiO 2 10 mN maximum load at Ṗ = 1000 µN.s -1 in 2011 ; f) SLS glass at P max = 8 mN, Ṗ = 800 µN.s -1 ; g) SLS glass at P max = 10 mN, Ṗ = 1000 µN.s -1 ; h) illustration of the selected face out of three for each indentation imprint, the reddish area is the mask used to exclude the rest of the data from numerical data treatment. z scale reported on the left inside is the same for every image except for: g), given on the right side and h), not provided. White arrows are drawn in order to help the reader to locate the same features on the dierent images of this set.

Figure 5 :

 5 Figure 5: a) AFM image of the 3D topography of the Berkovich indenter used in this study. In red is a selected area on face number 2 of the indenter, b) topography of the reddish selected zone in a); the locally bright yellow zones are dusts; c) same image as in b) but presented with negative contrast for direct comparison with d); d) AFM image of the face number 2 selected in a Berkovich indentation imprint made on silica (load is 8 mN, loading rate 800 µN.s -1). Image a, b and c were obtained with a Dimension Icon system from Bruker in the peak force tapping mode (see supplemental materials for more details[START_REF] Trenvouez | Comment on "elastic-plastic deformation in ionexchanged aluminosilicate glass by loading rate dependent nanoindentation[END_REF]).