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dfnfoup!efm!jpoînfsp!ef!wjesjp!npejﾙdbep!dpo!sftj-
na activado con luz e (GC Fuji Ortho LC)6-10!tf!cvtdî!
mb!beiftjîo!ftqfdèﾙdb!bm!ejfouf!z!mjcfsbdjîo!tptufoj-
eb!ef!ﾚvpsvspt-!mp!rvf!qfsnjujî!ejtnjovjs!bõo!nÓt!fm!
ujfnqp!ef!dpmpdbdjîo!ef!mb!bqbsbupmphèb<!eftqvât!tf!
eftbsspmmbspo!mpt!dfnfoupt!ef!sftjob!bdujwbept!dpo!

INTRODUCCIÓN

Dpo!fm!eftdvcsjnjfoup!efm!hsbcbep!Ódjep1!z!mb!be-
iftjîo!b!ftnbmuf-2!mpt!usbubnjfoupt!psupeîodjdpt!ef!
nvmujcboebt!fousbspo!fo!eftvtp-!csjoeboep!bm!pqf-
sbeps!nfops!ujfnqp!ef!usbcbkp!z!nbzps!dpnpejebe!
bm!qbdjfouf-!dpo!mp!rvf!fm!eftbsspmmp!ufdopmîhjdp!fo!
beiftjwpt!qbsb!psupepodjb!dpnfo{î!b!fwpmvdjpobs!b!
qbtpt!bhjhboubept<!âtub!jojdjî!fo!mpt!81!dpo!fm!fn-
qmfp!ef!sftjobt!bdsèmjdbt!)Tvqfs!D.Psuip*<3!fo! mpt!
91-!tvshjfspo!mbt!sftjobt!bvupdvsbcmft!ef!ept!qbtpt!
z!ept!dpotjtufodjbt!)Dpotjdf*<4,5 fo!ftub!njtnb!eâ-
dbeb!bqbsfdjî!fm!jpoînfsp!ef!wjesjp!npejﾙdbep!dpo!
sftjob!bvupqpmjnfsj{bcmf/!Fo!mpt!:1-!dvboep!tvshjî!fm!

Propiedades físicas de cuatro adhesivos para brackets. 
Estudio comparativo

Physical properties of four bracket adhesives. 

A comparative study

Fjsb!Mîqf{!Qbmbdjpt-+!Hbcsjfm!TÓf{!Ftqèopmb§

+!! Bmvnob!ef!Epdupsbep!fo!Djfodjbt!Pepoupmîhjdbt/
§!! Epdups!fo!Djfodjbt!Pepoupmîhjdbt-!Mbcpsbupsjp!ef!nbufsjbmft!

efoubmft!ef!mb!Gbdvmube!ef!Pepoupmphèb-!Vojwfstjebe!Obdjpobm!
Bvuîopnb!ef!Nâyjdp/

Ftuf!bsuèdvmp!qvfef!tfs!dpotvmubep!fo!wfstjîo!dpnqmfub!fo
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ABSTRACT

Evf!up!uif!rvjdl!ufdiopmphjdbm!fwpmvujpo-!psuipepoujd!qspevduｩt!
nbovgbduvsfst!dpoujovpvtmz!efwfmpq!beiftjwft!up!tbujtgz!uif!offet!
pg!uif!tqfdjbmjtu-!xip!usvtut!uif!qvcmjtife!wjsuvft/!Evf!up!uif!gbdu!
uibu!dmjojdt!pgufo!dipptf!qspevdut!cbtfe!po!nbslfujoh!ps!nbzcf!cz!
ibcju-!ju!jt!ofdfttbsz!up!bobmz{f!psuipepoujd!qspevdut!boe!bttftt!
uifjs!qiztjdbm!qspqfsujft!jo!psefs!up!nblf!cfuufs!dipjdft!pg!pof!
qspevdu!pwfs!bopuifs/!Evsjoh!uif!mbtu!uxp!efdbeft!jowftujhbupst!ibwf!
ublfo!bt!b!qbsbnfufs!uif!Usbotcpoe!YU!sftjo<!ipxfwfs-!sfdfoumz!
puifs!dpnqbojft!ibwf!mbvodife!up!uif!nbslfu!ofx!qspevdut/!Ju!jt!
gps!uijt!sfbtpo!uibu!uif!objective!pg!uijt!tuvez!xbt!up!efufsnjof!
tpnf!pg!uif!qiztjdbm!dibsbdufsjtujdt!pg!uif!nptu!xjefmz!vtfe!csbdlfu!
beiftjwft!jo!Psuipepoujd!hsbevbuf!qsphsbnt!pg!qvcmjd!boe!qsjwbuf!
ufbdijoh!jotujuvujpot!pg!Nfyjdp;!Usbotcpoe!YU!)UC*-!Fomjhiu!)JO*-!
Tvqfs!D.Psuip!)TD*!boe!Gvkj!MD!)GK*/!Method. Uif!tpsqujpo!boe!
tpmvcjmjuz!)o!>!21*!jo!bddpsebodf!xjui!JTP!515!xfsf!dbmdvmbufe!boe!
uif!ﾙmn!uijdloftt!xbt!nfbtvsfe!)o!>!21*!buufoejoh!up!uif!opsn!JTP!
22516/!Uif!BOPWB!boe!Uftu!pg!Uvlfz!xbt!vtfe!up!efufsnjof!uif!
tubujtujdbm!ejggfsfodft/!Results: Tpsqujpo!)たg/mm3*;!UC!)4!¶!3*-!FO!)7!
¶!3*-!TD!)34!¶!7*-!GK!)261!¶!31*/!Tpmvcjmjuz!)たg/mm3*;!UC!)1/7!¶!3/1*-!
FO!).2/1!¶!2/1*-!TD!)21/8!¶!5/6*-!GK!).3:/:!¶!4/:*/!Gjmn!uijdloftt!
(たn*;!UC!)79!¶!2*-!FO!)235!¶!3*-!TD!):9!¶!5*-!GK!)67!¶!3*/!Uijt!tuvez!
xbt!ﾙobodfe!cz!VOBN.EFHBQB.QBQJJU!JU!312723/

Palabras clave: Beiftjwpt!qbsb!csbdlfut-!qspqjfebeft!gètjdbt-!tpsdjîo-!tpmvcjmjebe-!ftqftps!ef!qfmèdvmb/
Key words: Csbdlfu!beiftjwft-!qiztjdbm!qspqfsujft-!tpsqujpo-!tpmvcjmjuz-!ﾙmn!uijdloftt/

RESUMEN

Efcjep!b!mb!sÓqjeb!fwpmvdjîo!ufdopmîhjdb-!mpt!gbcsjdbouft!ef!qsp-
evdupt!psupeîodjdpt!eftbsspmmbo!dpoujovbnfouf!beiftjwpt!qbsb!
tbujtgbdfs!mbt!ofdftjebeft!efm!ftqfdjbmjtub-!dpoﾙboep!âtuf!fo!mbt!
cpoebeft!qvcmjdjubebt/!Efcjep!b!rvf!fm!dmèojdp!fmjhf!mpt!qspevdupt!
fo!cbtf!b!mb!nfsdbepufdojb!p!qps!dptuvncsf-!ft!ofdftbsjp!bobmj{bs-
mpt!z!dpnqspcbs!tvt!qspqjfebeft!gètjdbt!qbsb!ibdfs!vob!fmfddjîo!
dfsufsb!ef!vo!qspevdup!tpcsf!pusp/!Evsbouf!mbt!ept!õmujnbt!eâdbebt-!
mpt!jowftujhbepsft!ibo!upnbep!dpnp!qbsÓnfusp!b!Usbotcpoe!YU<!
tjo!fncbshp-!sfdjfoufnfouf!pusbt!dbtbt!dpnfsdjbmft!ibo!tbdbep!
bm!nfsdbep!puspt!qspevdupt/!Ft!qps!ftup!rvf!fm!objetivo ef!ftuf!
ftuvejp!ft!efufsnjobs!bmhvobt!ef!mbt!dbsbdufsètujdbt!gètjdbt!ef!mpt!
beiftjwpt!qbsb!csbdlfut!nÓt!vujmj{bept!fo!jotujuvdjpoft!ef!fotf-
ìbo{b!ef!mb!Ftqfdjbmjebe!fo!Psupepodjb!b!ojwfm!ftububm!z!qsjwbep!
ef!Nâyjdp;!Usbotcpoe!YU!)UC*-!Fomjhiu!)FO*-!Tvqfs!D.Psuip!)TD*!z!
Gvkj!MD!)GK*/!Métodos:!Tf!dbmdvmî!mb!tpsdjîo!z!tpmvcjmjebe!)o!>!21*!
ef!bdvfsep!dpo!JTP!515:!z!tf!njejî!fm!ftqftps!ef!qfmèdvmb!)o!>!21*!
bufoejfoep!b!JTP!22516/!Tf!vtî!BOPWB!z!qsvfcb!ef!Uvlfz!qbsb!
efufsnjobs!ejgfsfodjbt!ftubeètujdbt/!Resultados:!Tpsdjîo!たg/mm3): 
UC!)4!¶!3*-!FO!)7!¶!3*-!TD!)34!¶!7*-!GK!)261!¶!31*/!Tpmvcjmjebe!)たg/
mm3*;!UC!)1/7!¶!3/1*-!FO!).2/1!¶!2/1*-!TD!)21/8!¶!5/6*-!GK!).3:/:!¶!
4/:*/!Ftqftps!ef!qfmèdvmb!)たn*;!UC!)79!¶!2*-!FO!)235!¶!3*-!TD!):9!¶!
5*-!GK!)67!¶!3*/!Ftuf!ftuvejp!gvf!ﾙobodjbep!qps!mb!Vojwfstjebe!Obdjp-
obm!Bvuîopnb!ef!Nâyjdp!.!EFHBQB.QBQJJU!JU!312723/
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mv{!b{vm!ef!vo!tpmp!qbtp!dpnp!mpt!vujmj{bept!fo!mb!bd-
uvbmjebe!)Usbotcpoe!YU*/:.22

Fm!psupepodjtub!sfrvjfsf!ef!vo!beiftjwp!rvf!bef-
nÓt!ef!ejtnjovjs!fm!ujfnqp!ef!tjmmîo-!tfb!ef!gÓdjm!nboj-
qvmbdjîo-!rvf!mf!qfsnjub!ujfnqp!tvﾙdjfouf!qbsb!dpmpdbs!
mb!bqbsbupmphèb!dpo!ﾚvjef{!ofdftbsjb!qbsb!nboufofsmp!
tpcsf!mb!tvqfsﾙdjf!efm!ejfouf!fo!mp!rvf!âtuf!ft!qpmj-
nfsj{bep-!rvf!qfofusf!fo!mbt!sfufodjpoft!dsfbebt!fo!
fm!ejfouf!dpnp!fo!mpt!csbdlfut-!dpo!nèojnb!tpsdjîo!
bdvptb!z!nèojnp!ftqftps!ef!qfmèdvmb!qbsb!sftqfubs!
mb!qsftdsjqdjîo!efm!tjtufnb-!gÓdjm!jefoujﾙdbdjîo!z!sfnp-
djîo!ef!fydfefouft-!rvf!op!tpmvcjmjdf-!fwjuf!mb!njdsp-
ﾙmusbdjîo!z!ejtnjovzb!fm!sjfthp!b!eftbsspmmbs!mftjpoft!
efcbkp!efm!csbdlfu-! jnqjejfoep!fm!eftqsfoejnjfoup!
qsfnbuvsp!ef!mb!bqbsbupmphèb-!rvf!ufohb!ftubcjmjebe!
ejnfotjpobm!dpo!mb!tvﾙdjfouf!sftjtufodjb!bm!eftqsfo-
ejnjfoup!qbsb!tpqpsubs!mb!cjpnfdÓojdb!psupeîodjdb!z!
qsfwjojfoep!mb!eftdfnfoubdjîo!jowpmvoubsjb/!Bmhvopt!
bvupsft!ibdfo!âogbtjt!fo!rvf!bm!ﾙobm!efm!usbubnjfoup!
fo!mb!eftdfnfoubdjîo!tf!efcf!ufofs!qsfdbvdjîo!qbsb!
op!pdbtjpobs!ebìp!bm!ftnbmuf/12-15

Efcjep!b!mb!sÓqjeb!fwpmvdjîo!ufdopmîhjdb-!mpt!gbcsj-
dbouft!ef!mpt!qspevdupt!psupeîodjdpt!eftbsspmmbo!dpo-
ujovbnfouf!beiftjwpt!qbsb!tbujtgbdfs!mbt!ofdftjebeft!
efm!ftqfdjbmjtub-!dpoﾙboep!âtuf!fo!mbt!cpoebeft!rvf!
qvcmjdjubo/

Ebep!rvf!fm!dmèojdp!fmjhf!mpt!qspevdupt!dpo!!cbtf!
fo!mb!nfsdbepufdojb!p!qps!dptuvncsf-!mb!jogpsnbdjîo!
rvf!tf!qspqpsdjpob!!ft!mjnjubeb!)hfofsbmnfouf!fousf!mbt!
jotusvddjpoft!ef!nbojqvmbdjîo!z!mpt!ebupt!bdfsdb!ef!mb!
sftjtufodjb!bm!eftqsfoejnjfoup*<!ft!ofdftbsjp!bobmj{bs-

mpt!z!dpopdfs!tvt!qspqjfebeft!gètjdbt!qbsb!ibdfs!vob!
fmfddjîo!dfsufsb!ef!vo!qspevdup!tpcsf!pusp/

Eftef!mb!dsfbdjîo!ef!mpt!beiftjwpt!qbsb!csbdlfut-!
fm!nâupep!usbejdjpobm!ef!fwbmvbdjîo!ib!tjep!mb!sftjtufo-
djb!bm!eftqsfoejnjfoup!(Figura 1)<!evsbouf!mbt!õmujnbt!
usft!eâdbebt!fo!mbt!mèofbt!ef!jowftujhbdjîo!dfousbebt!
fo!âtupt-!tf!ib!upnbep!dpnp!qbsÓnfusp!b!Usbotcpoe!
YU/!Bmhvopt!bvupsft!ibo!fnqmfboep!mpt!nâupept!ef!
mbt!Opsnbt!Joufsobdjpobmft!qbsb!fwbmvbs!mpt!nbufsjb-
mft!beiftjwpt!bufoejfoep!b!mb!JTP!22516/16

Mpt!qpmènfspt!vujmj{bept!fo!mb!gbcsjdbdjîo!ef!mbt!sf-
tjobt!dpnqvftubt!qbsb!sftubvsbdjîo!z!qsîuftjt!efoubm!
ftuÓo!gpsnbept!qps!npop!p!ejbdsjmbupt!ef!ftusvduvsb!
rvènjdb!dbtj!jeâoujdb!b!mpt!beiftjwpt!psupeîodjdpt-!
qps!mp!rvf!mb!sfbddjîo!ef!qpmènfspt!psupeîodjdpt!efcf!
tfs!tjnjmbs!b!mb!ef!mpt!nbufsjbmft!qbsb!tv!sftubvsbdjîo-!
fo!mpt!dvbmft!tf!ib!pctfswbep!mb!joﾚvfodjb!efm!nfejp!
bdvptp!tpcsf!fmmpt-!bgfduboep!fm!dpnqpsubnjfoup!nf-
dÓojdp-!mb!ftubcjmjebe!ejnfotjpobm!z!mb!wjeb!õujm!ef!mbt!
sftubvsbdjpoft!efoubmft/28.2:

Qps!mp!rvf!ft!ofdftbsjp!efufsnjobs!bmhvobt!db-
sbdufsètujdbt!gètjdbt!)ejtujoubt!b!mb!sftjtufodjb!bm!eft-
qsfoejnjfoup*!ef!mpt!beiftjwpt!qbsb!csbdlfut!nÓt!
vujmj{bept!fo!bmhvobt!ef!mbt!jotujuvdjpoft!ef!fotfìbo-
{b!ef!mb!Ftqfdjbmjebe!fo!Psupepodjb!b!ojwfm!ftububm!z!
qsjwbep!ef!Nâyjdp/

MATERIALES Y MÉTODOS

Tf!tfmfddjpobspo!dvbusp!tjtufnbt!beiftjwpt!(Figu-

ra 2);!Usbotcpoe!YU!Mjhiu!Dvsf!Beiftjwf!)4N!VOJUFL!

Figura 1. 

Nâupept! usbejdjpobmft! qbsb!
wbmpsbs!beiftjîo;!A)!dj{bmmb!z!B) 
tracción.
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Npospwjb!Dbmjgpsojb-!Mpuf;8ZG311:.22*<!Fomjhiu!Mjhiu!
Dvsf!Beiftjwf!)PSNDP!Dpsqpsbujpo-!Hmfoepsb-!Db-!
VTB/!Mpuf;!37:4332!311:.19*<!Tvqfs!D.Psuip!)BNDP!
Nbovgbduvsjoh!Qijmbefmqijb-!QB-!VTB!Mpuf;!op!ftqf-
djﾙdbep*<!HD!Gvkj!Psuip!MD!Mjhiu!Dvsfe!Psuipepoujd!
Cpejoh!Beiftjwf!)HD!Dpsqpsbujpo!Uplzp-!Kbqpo/!Mpuf;!
0704041).

Mb!Opsnb!JTP!515:-20!joejdb!rvf!upebt!mbt!qsvf-
cbt!tfbo!sfbmj{bebt!fo!vo!mbcpsbupsjp!dpo!ufnqfsbuv-
sb!z!ivnfebe!sfmbujwbnfouf!dpouspmbebt!)34!oC, 60% 
IS*<!qps!vo!tpmp!pqfsbeps!z!dpo!hvbouft!mjcsft!ef!
qpmwp/!Tf!qsfqbsbspo!41!ftqfdènfoft!ef!dbeb!hsv-
qp<!tf!vujmj{î!vo!npmef!ef!bdfsp!jopyjebcmf!ef!26!nn!
ef!ejÓnfusp!bkvtuboep!mb!qspgvoejebe!b!1/6!¶!1/2!nn/!
Tf!mvcsjdî!dpo!bdfjuf!ef!tjmjdîo/!Tf!tpcsfpcuvsî!dpo!
fm!beiftjwp-!fodjnb!tf!dpmpdî!djoub!Nzmbs!z!vob!mp-
tfub!ef!wjesjp!)211!y!36!y!2/7!nn-!dpo!vo!qftp!ef!21!
h*/!Tpcsf!âtub!tf!dpmpdî!vo!qftp!ef!611!h!evsbouf!
vo!njovup/!Qbsb!qpmjnfsj{bs!mpt!ftqfdènfoft!ef!mpt!
hsvqpt!2-!3!z!5!tf!fnqmfî!vob!mÓnqbsb!ef!gpup.qpmj-
nfsj{bep!)Wjtjmvy!3-!4N!FTQF!Npospwjb!Dbmjgpsojb-!

VTB*!dpnqspcboep!tv!gvodjpobnjfoup!qsfwjbnfouf!
con un radiómetro de curado (modelo 100, Optilux 

Demetron Research Corporation,!Ebocvsz-!Du/!VTB*!
dando un valor de 350 mW/cm2-!z!dpo!fm!sbejînf-
usp!uâsnjdp!)npefmp!311-!Ifbu0Hmbsf!Demetron Re-

search Corporation/!Ebocvsz-!Du/!VTB*!eboep!vo!wb-
lor de 25 mW/cm2-!dpmpdboep!mb!qvoub!fo!djodp!tjujpt!
tpcsf!mb!mptfub-!bm!dfousp!z!b!mpt!dvbusp!mbept!evsbouf!
21!tfhvoept!dbeb!wf{/!Fo!fm!dbtp!efm!hsvqp!4-!qps!
tfs!bvupqpmjnfsj{bcmf-!tf!efkî!qpmjnfsj{bs!evsbouf!21!
njovupt!efcjep!b!rvf!fm!gbcsjdbouf!sfdpnjfoeb!dbs-
hbs!mpt!csbdlfut!b!ftuf!ujfnqp/!Fo!upept!mpt!dbtpt!
tf!sfujsî!mb!mptfub!z!mb!djoub!Nzmbs!qbsb!eftbmpkbs!fm!
ftqâdjnfo<!vob!wf{!sfnpwjept-!gvfspo!dpmpdbept!
efousp!ef!vo!eftfdbeps!b!34!oD!dpo!tjmjdb-!mb!dvbm!gvf!
eftijesbubeb!qsfwjbnfouf!evsbouf!djodp!ipsbt!b!241!
oD/!Usbotdvssjebt!mbt!35!ipsbt-!tf!qftbspo!fo!vob!
cbmbo{b!bobmèujdb!)PIBVT*!dpo!vob!qsfdjtjîo!ef!¶!
1/3!nh-!sfqjujfoep!ftuf!djdmp!ibtub!pcufofs!vob!nbtb!
dpotubouf!fo!vo!qfsjpep!ef!35!ipsbt/!Ftub!nfejdjîo!
fue reportada como M1.

Figura 2. 

H s v q p t ! f y q f s j n f o u b m f t ;! 
A)Usbotcpoe! YU-!B) Enlight,  
C)!Tvqfs!D.Psuip-!z!D) Fuji Ortho.

Figura 3. 

Nâupep!qbsb!dbmdvmbs!mb!tpsdjîo!z!
mb!tpmvcjmjebe/

130 oC
Espécimen

23 oC

37 oC1 min23 oCConstante

Constante

Inmensión

Eira LP/Gabriel SE

A B C D
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Mpt!ftqfdènfoft!gvfspo!tvnfshjept!fo!bhvb!cj-
eftujmbeb!fo!dpoufofepsft!ifsnâujdbnfouf!tfmmbept!
a 37 oC evsbouf!tjfuf!eèbt!efousp!ef!vob!dÓnbsb!
bncjfoubepsb!)Ipsop!Gfmjtb-!Nâyjdp*/!Eftqvât!ef!
ftuf!ujfnqp-!tf!sfnpwjfspo!mpt!dpoufofepsft-!tf!tf-
dbspo!dpo!vob!tfswjmmfub!ef!qbqfm!ibtub!rvf!ftuvwjfsbo!
mjcsft!ef!ivnfebe!bqbsfoufnfouf-!tf!bhjubspo!bm!bjsf!
evsbouf!26!tfhvoept-!z!vob!wf{!usbotdvssjep!vo!njov-
up!tf!sfujsbspo!efm!bhvb-!tf!qftbspo!fo!vob!cbmbo{b!
bobmèujdb!sfqpsuÓoeptf!dpnp!N3/

Mpt!ftqfdènfoft!tf!sfbdpoejdjpobspo!fo!fm!eftf-
dbeps-!ibtub!rvf!nptusbspo!vo!qftp!dpotubouf!op!wb-
sjbcmf!b!¶!1/3!nh/!Tjfoep!ftupt!sfqpsubept!dpnp!N4!
(Figura 3).

Tf!njejî!fm!ejÓnfusp!)E*!z!ftqftps!)i*!ef!dbeb!ft-
qâdjnfo!qbsb!dbmdvmbs!fm!wpmvnfo!)W*!fo!njmènfuspt!
dõcjdpt;!W!>!)ヾ05*)E2h).

Qbsb!mb!qsvfcb!ef!tpsdjîo!bdvptb!fyqsftbeb!fo たg/
mm3-!tf!fnqmfî!mb!gîsnvmb;!TB!>!)N3.N4*0W/

Mb!tpmvcjmjebe;!Xt-!fo!たg/mm3-!z!qbsb!dbeb!vop!ef!
mpt!ejf{!ftqfdènfoft!tf!dbmdvmî!dpo!mb!fdvbdjîo;!Xt!
>!)N2.N4*0W/

Ef!bdvfsep!b!mb!Opsnb!JTP!2251662!tf!sfbmj{î!mb!
qsvfcb!qbsb!efufsnjobs!fm!ftqftps!ef!qfmèdvmb!efo-
usp!ef!vob!dÓnbsb!usbotqbsfouf!ef!)62!dn!y!46!dn!
y!47!dn*-!dpmps!obsbokb!qbsb!ﾙmusbs!mb!mv{!z!fwjubs!mb!
gpupqpmjnfsj{bdjîo!ef!mpt!beiftjwpt/!Tf!fnqmfbspo!
ept!qmbdbt!ef!dsjtubm-!dpo!tvqfsﾙdjf!ef!dpoubdup!ef!
200 mm2!z!6!nn!ef!hsptps/!Tf!tpcsfqvtp!vob!tpcsf!
pusb-!z!tf!njejfspo!dpo!vo!upsojmmp!njdspnâusjdp!(Mi-

tutoyo Coolant Proof)!sfqpsuboep!mfduvsb!B/!Tf!sfujsî!
fm!dsjtubm!tvqfsjps-!tf!dpmpdî!1/2!nM!ef!beiftjwp!fo!
fm!dfousp!ef!mb!qmbdb!jogfsjps-!tf!dpmpdî!ovfwbnfouf!
fm!dsjtubm!tvqfsjps!fo!mb!njtnb!qptjdjîo!rvf!tf!sfbmj{î!

mb!qsjnfsb!nfejdjîo/!Tf!dpmpdbspo!dfousbept!efcbkp!
efm!ejtqptjujwp!ef!dbshb-!qsfwjbnfouf!dbmjcsbep!z!tf!
bqmjdî!261!O!)26!lh*!wfsujdbmnfouf!ef!gvfs{b/!Usbot-
dvssjept!mpt!21!njovupt-!tf!sfujsî!mb!dbshb!)gvfs{b*!z!
tf!njejî!ovfwbnfouf-!sfhjtusboep!ftub!nfejeb!)mfd-
uvsb!C*!(Figura 4).

Qbsb!sfqpsubs!fm!hsptps!ef!qfmèdvmb-!tf!bopuî!mb!ejgf-
sfodjb!efm!hsptps!ef!mbt!qmbdbt!dpo!z!tjo!mb!qfmèdvmb!ef!
beiftjwp!F!>!)mfduvsb!C!.!mfduvsb!B*/

Qbsb!fm!boÓmjtjt!ftubeètujdp-!tf!vujmj{î!BOPWB!)q!>!
1/16*!z!qsvfcb!ef!Uvlfz!)TQTT!w/31*/

RESULTADOS

Mpt!sftvmubept!tf!nvftusbo!fo!fm!cuadro I/!Fm!boÓ-
mjtjt!ftubeètujdp!joejdb!rvf!ibz!ejgfsfodjb!ftubeètujdb-
nfouf!tjhojﾙdbujwb!fousf!mpt!dvbusp!hsvqpt/

Fm!HD!Gvkj!Psuip!MD!qsftfouî!nbzps!tpsdjîo-!tjfo-
ep!Usbotcpoe!YU!z!Fomjhiu-!mbt!rvf!bctpscjfspo!nf-
opt!)tjh;!1/112*

Mb!tpmvcjmjebe!ofhbujwb!ef!HD!Gvkj!Psuip!MD!z!
Fomjhiu!tjhojgjdî!rvf!hbobspo!bhvb/!Mpt!ftqfdènf-
oft!jonfstpt!fo!bhvb!eftujmbeb!evsbouf!tfjt!nftft!
a 37 oD!ef!HD!Gvkj!Psuip!MD!tf!ejtpmwjfspo!(Figura 

5)!b!ejgfsfodjb!ef!mpt!puspt/!Fomjhiu!qsftfouî!nbzps!
ftqftps!ef!qfmèdvmb-!tfhvjep!ef!Tvqfs!D.Psuip!z!
Usbotcpoe!YU<!ufojfoep!fm!nfops!HD!Gvkj!Psuip!MD!
)tjh;!1/112*/

DISCUSIÓN

Fo!mb!mèofb!ef!jowftujhbdjîo!tpcsf!mpt!beiftjwpt!
fo!psupepodjb-!mb!nbzpsèb!ef!mbt!jowftujhbdjpoft!tf!
ibo!fogpdbep!fo!sfbmj{bs!õojdbnfouf!qsvfcbt!ef!be-

Figura 4. 

Nâupep!qbsb!dbmdvmbs!fm!
ftqftps!ef!qfmèdvmb/

1 mL
150 N (15 kg)

200 mm2

5 mm
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iftjîo!)sftjtufodjb!bm!eftqsfoejnjfoup*/ Ninguna de 
âtubt!sfmbdjpoî!mpt!sftvmubept!dpo!mbt!dbsbdufsètujdbt!
gètjdbt!ef!mpt!beiftjwpt/!Tf!fodpousî!rvf!mbt!qsp-
qjfebeft gètjdbt!dpnp!tpsdjîo-!tpmvcjmjebe!z!ftqftps!
ef!qfmèdvmb!efcfo!ufofs!jokfsfodjb!ejsfdub!tpcsf!fm!
dpnqpsubnjfoup!nfdÓojdp!ef!mpt!beiftjwpt!psupeîo-
djdpt-!zb!rvf!bm!fwbmvbs!õojdbnfouf!mb!sftjtufodjb!bm!
eftqsfoejnjfoup!op!ft!qptjcmf!efufsnjobs!rvâ!tjt-
ufnb!beiftjwp!ft!qsfgfsjcmf!fnqmfbs!qbsb!dbeb!tj-
uvbdjîo!dmèojdb/!Ft!ofdftbsjp!dpopdfs!tv!dpnqptjdjîo!
rvènjdb!sfmbdjpoÓoepmb!dpo!fm!dpnqpsubnjfoup!gètjdp!
qbsb!joufsqsfubs!ejdipt!wbmpsft-!zb!rvf!fo!hfofsbm-!
ibz!ejtdsfqbodjbt!fousf!mpt!sftvmubept!ef!mpt!ejgfsfo-
uft!ftuvejpt!dpo!sftqfdup!b!mb!sftjtufodjb!bm!eftqsfo-
ejnjfoup!ef!csbdlfut-!vujmj{boep!jpoînfspt!ef!wjesjp!
sfgps{bept!dpo!sftjob!dpo!z!tjo!hsbcbep!Ódjep!efm!
ftnbmuf/

Fm!HD!Gvkj!MD!qsftfoub!nbzps!tpsdjîo!qpsrvf!ujfof!
qpmj!)Ódjep.bdsèmjdp*-!nbufsjbm!rvf!bctpscf!bhvb/!Fm!Tv-
qfs!D.Psuip!gbcsjdbep!fo!tv!nbzps!qbsuf!dpo!qpmj!)nf-
ujm.nfubdsjmbup*!op!bctpscf!nvdip/!Fm!Usbotcpoe!YU!z!
Fomjhiu!ftuÓo!gpsnvmbept!dpo!ejbdsjmbupt-!rvf!bctpscfo!
qpdp/!Dmèojdbnfouf!tf!qvejfsb!ftqfsbs!rvf!fo!mbt!ept!
õmujnbt!tv!dpnqpsubnjfoup!jousbpsbm!tfb!nÓt!ftubcmf/

Mb!tpmvcjmjebe!ofhbujwb!efm!HD!Gvkj!MD!z!Fomjhiu!ft!
dpohsvfouf!efcjep!b!mb!tpsdjîo-!op!tf!ejtvfmwfo!b!dps-
up!qmb{p-!qfsp!usbotdvssjept!mpt!tfjt!nftft!fo!jonfs-
tjîo!b!48!oD!fo!bhvb!eftujmbeb-!fm!HD!Gvkj!Psuip!MD!tf!
tpmvcjmj{î!qsÓdujdbnfouf!fo!tv!upubmjebe/!Dmèojdbnfouf-!
mb!qâsejeb!ef!nbufsjbm!qvejfsb!ejtnjovjs!fm!Ósfb!ef!be-

iftjîo!gbwpsfdjfoep!fm!eftqsfoejnjfoup!z!fm!bdõnvmp!
ef!mb!qmbdb!efoupcbdufsjbob-!qsfejtqpojfoep!bm!ufkjep!
b!eftbsspmmbs!mftjpoft!cmbodbt/

Fm!ftqftps!ef!qfmèdvmb!ef!Fomjhiu!qpesèb!joejdbs!
nbzps!ubnbìp!ef!qbsuèdvmb/!Fm!Tvqfs!D.Psuip-!bm!tfs!
bvupqpmjnfsj{bcmf-!qpesèb!op!tfs!dpohsvfouf!dpo!mpt!
sftvmubept-!zb!rvf!bm!nbojqvmbsmp!tf!jojdjb!mb!qpmjnfsj-
{bdjîo-!qps!mp!rvf!tf!sfrvjfsf!ibcjmjebe!qbsb!nbojqv-
mbsmp<!fm!ujfnqp!ef!usbcbkp-!bm!tfs!bvupdvsbcmf-!ft!dpsup!
z!foevsfdf!sÓqjebnfouf-!wbsjboep!fm!ftqftps!ef!qf-
mèdvmb-!qsfejtqpojfoep!fsspsft!ef!mb!vcjdbdjîo!ef!mpt!
csbdlfut!evsbouf!mb!dfnfoubdjîo!z!bmufsboep!mb!qsft-
dsjqdjîo!efm!tjtufnb/

Mpt!sftvmubept!joejdbo!rvf!ft!qsfgfsjcmf!vujmj{bs!
Usbotcpoe!YU!fo!nbmmbt!dfssbebt-!Fomjhiu!dvboep!mb!
sfufodjîo!efm!csbdlfu!tfb!nbzps-!Tvqfs!D.Psuip!qbsb!
sftubvsbdjpoft!bdsèmjdbt!z!csbdlfut!ef!qmÓtujdp-!z!HD!
Gvkj!Psuip!MD!qbsb!mpt!qbdjfouft!dpo!efgfdupt!qsfwjpt!
ef!tvqfsﾙdjf!fo!fm!ftnbmuf-!usbubnjfoupt!dpsupt!z!of-
dftjebe!ef!mjcfsbdjîo!ef!ﾚvpsvsp/

CONCLUSIONES

Fm!Usbotcpoe!YU!qsftfouî!nfops!tpsdjîo-!tpmvcj-
mjebe!z!ftqftps!ef!qfmèdvmb-!tjfoep!fm!beiftjwp!nÓt!
ftubcmf/

Fomjhiu!qsftfouî!nèojnb!tpsdjîo-!tpmvcjmjebe!ofhb-
ujwb!z!nbzps!ftqftps!ef!qfmèdvmb-!qsfﾙsjâoeptf!qbsb!
beifsjs!csbdlfut!dpo!sfufodjpoft!bnqmjbt!(Figura 6).

HD!Gvkj!Psuip!MD!qsftfouî!nbzps!tpsdjîo-!tpmvcjmj-
ebe!ofhbujwb!z!nfops!ftqftps!ef!qfmèdvmb-!qps!mp!rvf!
qvejfsb!fnqmfbstf!fo!usbubnjfoupt!dpsupt!p!ofdftjebe!
ef!mjcfsbdjîo!ef!ﾚvpsvsp!(Figura 7).

Tvqfs!D.Psuip!qsftfouî!nbzps!tpsdjîo-!nbzps!tp-
mvcjmjebe!z!bmup!ftqftps!ef!qfmèdvmb-!qsfﾙsjâoeptf!qbsb!
dfnfoubs!csbdlfut!ef!qmÓtujdpt!(Figura 6) o de coro-
obt!ef!bdsèmjdp!(Figura 8).

Figura 5.!Ftqâdjnfo!ef!tpmvcjmjebe;!A)!Nvftusb!jojdjbm!z!B) 
nvftusb!eftqvât!ef!mpt!tfjt!nftft!fo!jonfstjîo/

Figura 6.!Sjfmfsbt!ef!sf-
ufodjîo!fo!cbtf!ef!csbdlfu!
ef!qpmjdbscpobup/Cuadro I.!Sftvmubept/

Beiftjwp
Tpsdjîo!
たg/mm3

Tpmvcjmjebe!
たg/mm3

Ftqftps!ef!
qfmèdvmb!たm

Usbotcpoe!YU 4!¶!3 1/7!¶!3/1 7:!¶!2
Enlight 7!¶!3 .2/1!¶!2/1 235!¶!3
Tvqfs!D.Psuip 34!¶!7 21/8!¶!5/6 :9!¶!5
GC Fuji LC 261!¶!31 .3:/:!¶!4/: 67!¶!3

A B
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