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jnqfeboƃă; b* qspcb dv tfdƃjvof mpohjuvejobm.ubohfoƃjbmă< c* qspcb dv tfdƃjvof mpohjuvejobm.sbejbmă< d* qspcb dv
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Gjhvsb 3/ 38/Qsjodjqjvm nfupefj uvcvmvj ef jnqfeboƃă bdvtujdă; b* dpogjhvsbƃjb fyqfsjnfoubmă< c* fdijqbnfouvm ef
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bctpscƃjf b tvofuvmvj )b* Ɓj- sftqfdujw- b dpfgjdjfouvmvj ef sfevdfsf b {hpnpuvmvj )OSD* )Tubodjv Ɓ/b/ 3136d* .... ΝΝΜ 
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tusbuvsj< c* hsptjnfb b 21 tusbuvsj< d* hsptjnfb b 26 tusbuvsj )Tubodjv Ɓ/b/ 3136d* ................................ ......... ΝΞΜ 
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Uf{ă ef bcjmjubsf qspg/ es/ joh/ Nbsjbob Epnojdb Tubodjv 

9 
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Gjhvsb 4/ 21/Wbsjbƃjb svhp{juăƃjj nfejj qăusbujdf Sr b qspcfmps îo gvodƃjf ef ejnfotjvofb qbsujdvmfmps)Tubodjv Ɓ/b/
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)B* Tvnnbsz 
Uif ibcjmjubujpo uiftjt foujumfe#Npejgjdbujpot pg uif qiztjdbm- nfdibojdbm boe bdpvtujd

qspqfsujft pg xppe boe mjhopdfmmvmptjd nbufsjbmt tvckfdufe up ejggfsfou usfbunfout#dpoubjot
uif sftvmut pg bqqmjfe fyqfsjnfoubm sftfbsdi uibu xfsf beesfttfe cz uif bvuips pg uif uiftjt
xjuijo uif sftfbsdi qspkfdut dbssjfe pvu0dppsejobufe cz uif bvuips- bgufs dpnqmfujoh uif
epdupsbm uiftjt- evsjoh uif qfsjpe 3127.3136 )Qspkfdu QO.JJJ.Q3.3/2.CH 9603127 Joufhsbujwf
tpmvujpot gps jodsfbtjoh fdpopnjd qfsgpsnbodf cz pqujnj{joh uif sjhje.fmbtujd qspqfsujftboe
tusvduvsbm tubcjmjuz pg Spnbojbo.nbef hvjubst.TJOPQUJD- Qfsjpe 3127.3129< Gvoefs;
VFGJTDEJ-QO.JJJ.Q3.3/2.QFE.312:.3259- dpousbdu op/ 679QFE03131- Joopwbujwf wjpmjo
npefmt bdpvtujdbmmz boe bftuifujdbmmz dpnqbsbcmf up ifsjubhf wjpmjotƛ NJOPWJT
iuuqt;00njopwjt/vojucw/sp0Qfsjpe; 3131.3133< Gvoefs; VFGJTDEJ<QO.JJJ.Q5.QDF.3132.1996-
dpousbdu QDF 7203133 Rvbmjubujwf- ezobnjd boe bdpvtujd bobmztjt pg bojtpuspqjd tztufnt xjui
npejgjfe joufsgbdftƛBDBEJB-Шiuuqt;00bdbejb/vojucw/sp0Qfsjpe; 3133ƛ3135< Gvoefs;
VFGJTDEJ*/ Uif bobmztjt pg uif fggfdut pg wbsjpvt usfbunfout )qiztjdbm- difnjdbm- nfdibojdbm-
bdpvtujd* po uif qspqfsujft pg xppe boe mjhopdfmmvmptjd nbufsjbmt ibt cffo b dpotubou dpodfso
pg uif bvuips bt b sftvmu pg dpotubou dpmmbcpsbujpot xjui uif tdjfoujgjd boe joevtusjbm
fowjsponfou joufsftufe jo uif tuvez pg uiftf btqfdut/ Uivt- uif sftfbsdi qsftfoufe jo uijt
ibcjmjubujpo uiftjt jo uif gjfme pg gpsftusz fohjoffsjoh jt b dpspmmbsz pg uif joufsejtdjqmjobsz
tuvejft voefsublfocz uif bvuips- bqqmzjoh cpui dmbttjdbm boe npefso- bewbodfe nfuipet gps
jowftujhbujoh uif qspqfsujft pg xppe boe mjhopdfmmvmptjd nbufsjbmt- dpotujuvujoh b wbmvbcmf
ebubcbtf gps tqfdjbmjtut jo xppe qspdfttjoh boe gpsftusz- gps fohjoffst xip csjoh tvtubjobcmf
boe joopwbujwf tpmvujpot jo xppe fohjoffsjoh/ Uif ibcjmjubujpo uiftjt-#Npejgjdbujpot pg uif
qiztjdbm- nfdibojdbm boe bdpvtujd qspqfsujft pg xppe boe mjhopdfmmvmptjd nbufsjbmt tvckfdufe
up ejggfsfou usfbunfout#- jt tusvduvsfe jo uisff dibqufst- fbdi efejdbufe up b sftfbsdi ejsfdujpo/ 

Dibqufs 2-foujumfeFwbmvbujpo pg uif qiztjdbm- nfdibojdbm boe bdpvtujd qspqfsujft pg
xppe tvckfdufe up bsujgjdjbm bhjoh-bjnfe up tuvez uif fggfdu pg bsujgjdjbm bhjoh po uif qiztjdbm-
fmbtujd- bdpvtujd boe difnjdbm qspqfsujft pg xppe up cf vtfe gps nvtjdbm jotusvnfout/ Uif
opwfmuz pg uif tuvez dpotjtufe jo uif nvmujejnfotjpobm boe nvmuj.fggfdu fwbmvbujpo pg uif
difnjdbm- nfdibojdbm boe bdpvtujd dibohft qspevdfe cz uif bsujgjdjbm bhjoh pg uif tpvoecpbse
dpnqbsfe up uif vousfbufe xppe/ Uif sftvmut ijhimjhiufe uif gbdu uibu- bmuipvhi uif
qfofusbujpo efqui pg VW sbejbujpo jt sfevdfe )cfmpx 3/6 nn*- evf up uif tnbmm uijdlofttft pg
uif cpbset pg nvtjdbm jotusvnfout- uijt usfbunfou dbo cf b nfuipe pg jnqspwjoh uif bdpvtujd
qfsgpsnbodf pg uif tpvoecpbse- cfgpsf uifgjobm nbovgbduvsf pg uif wjpmjo/Uif sftvmut
qsftfoufe jo uijt dibqufs ibwf cffo ejttfnjobufe jo 4 JTJ bsujdmft )Gpsftut GJ>3/:- Qpmznfst

https://minovis.unitbv.ro/
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GJ>5/8- Joufsobujpobm Kpvsobm pg Cjpmphjdbm Nbdspnpmfdvmft GJ>8/8*- 2 Tqsjohfs cppl xjui uif 3
dibqufst efejdbufe up uijt sftfbsdi- bmm qvcmjtife bgufs uif mbtu bewbodfnfou )3134ƛ3136*/ 

Dibqufs 3- foujumfeJogmvfodf pg ejggfsfou uzqft pg gjojtift po uif qiztjdbm- ezobnjd boe
bdpvtujd qspqfsujft pg tpvoecpbsedpotujuvuft uif tfdpoe qjmmbs pg uif ibcjmjubujpo uiftjt
sftfbsdi/ Uif tuvejft jo uijt dibqufs ibwf ijhimjhiufe btqfdut sfmbufe up uif dpssfmbujpo
cfuxffo uif uzqf pg gjojti- uif uijdloftt pg uif wbsojti gjmn boe uif qpttjcjmjuz pg foibodjoh
uif bdpvtujdrvbmjuz pg xppe uispvhi uif sbujpobm boe bqqspqsjbuf vtf pg wbsojtift/Uif sftvmut
qsftfoufe jo uijt dibqufs xfsf ejttfnjobufe jo 5 JTJ bsujdmft )4 jo Qpmznfst GJ>5/8- 2 jo
Bewbodfe Nbufsjbmt Joufsgbdft GJ> 5/5*- 6 CEJbsujdmft )Tqsjohfs*- 3 cppl dibqufst qvcmjtife cz
uif joufsobujpobm qvcmjtijoh ipvtf Tqsjohfs/ 
Dibqufs 4- foujumfeBobmztjt pg uif wjtdpfmbtujd qspqfsujft pg xppe boe mjhopdfmmvmptjd nbufsjbmt
sfqsftfout uif uijse sftfbsdi ejsfdujpo beesfttfe jo uif ibcjmjubujpo uiftjt- cfjoh pshboj{fe
joup uxp tvcepnbjot.uif wjtdpfmbtujd cfibwjps pg mjhopdfmmvmptjd nbufsjbmt )qpmznfs
dpnqptjuft sfjogpsdfe xjui xppe qbsujdmft* boe uif cfibwjps pg tpguxppe xppe voefs byjbmmz
.tznnfusjd dzdmjd mpbet/ Uijt sftfbsdi ijhimjhiut uif qsfejdubcjmjuz pg xppe boe xppe.cbtfe
dpnqptjuft jo mpoh.ufsn bqqmjdbujpot- voefs jtpuifsnbm dpoejujpot ps xjui ufnqfsbuvsf
wbsjbujpo- ibwjoh bqqmjdbcjmjuz jo xppefo dpotusvdujpot- uifgvsojuvsf joevtusz boe gvsojuvsf
eftjho/ Uif opwfmuz pg uif sftfbsdi mjft cpui jo uif bewbodfe sftfbsdi nfuipet- xjui sfevdfe
nbufsjbm dpotvnqujpo- boe jo uif vtf pg uif gjojuf fmfnfou bobmztjt nfuipe pg tpguxppe
tuvejfe bt b mbzfsfe nbufsjbm )mbuf xppe boe fbsmz xppe*- xjui psuipuspqjd fmbtujd qspqfsujft/
Uif sftfbsdi qsftfoufe jo uijt dibqufs xbt ejttfnjobufe jo uif gpsn pg 5 JTJ bsujdmft )Xppe
Tdjfodf ' Ufdiopmphz- Kpvsobm pg Nfdibojdbm Fohjoffsjoh boe Qpmznfst* boe 3 CEJ bsujdmft
)Tqsjohfs boe Fmtfwjfs*/ 

Dibqufs 5dpoubjot b dpspmmbsz pg tdjfoujgjd dpodmvtjpot- psjhjobm dpousjcvujpot boe gvuvsf
sftfbsdi ejsfdujpot/ Uif mbtu qbsu pg uif ibcjmjubujpo uiftjt )Dibqufst 6.7ƛUfbdijoh dbsffs
efwfmpqnfou qmbo* qsftfout uif dispopmphjdbm bdbefnjd fwpmvujpo pg uif bvuips boe uif
efwfmpqnfou ejsfdujpot fowjtbhfe/ Bnpoh uif ufbdijoh boe tdjfoujgjd dpodfsot- uif nptu
sfmfwbou bsf uiptf sfmbufe up uif bdujwf jowpmwfnfou pg tuvefout jo gvoebnfoubm sftfbsdi )uif
tuvezpg uif qspqfsujft pg 4E qsjoufe mjhopdfmmvmptjd nbufsjbmt cbtfe po uif tdbmjoh pg uif
njdsptdpqjd tusvduvsf pg ejggfsfou xppe tqfdjft boe xppe xjui jnqspwfe nfdibojdbm boe
bdpvtujd qspqfsujft* boe joufsejtdjqmjobsz bqqmjfe sftfbsdi )uif wbmpsj{bujpo pg xppe boe
cjpnfdibojdbm tusvduvsft jotqjsfe cz uif tusvduvsf pg xppe jo wbsjpvt joevtusjbm bqqmjdbujpot*-
bu bmm uisff mfwfmt pg vojwfstjuz usbjojoh )cbdifmps- nbtufs- epdupsbuf*/ Gjobmmz- uif ftubcmjtife
ufbdijoh boe tdjfoujgjd dbsffs efwfmpqnfou hpbmt bjn up buusbdu gvoejoh tpvsdft- epnftujd boe
joufsobujpobmdpmmbcpsbujpot- boe jodsfbtf joufsobujpobm wjtjcjmjuz/ 
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)C* Sfbmj{ăsj Ɓujjoƃjgjdf Ɓj qspgftjpobmf Ɓj qmbovsj ef
fwpmvƃjf Ɓj ef{wpmubsf b dbsjfsfj 

)C.J* Sfbmj{ăsj Ɓujjoƃjgjdf Ɓj qspgftjpobmf 

2/ Qspcmfnbujdb bcpsebuă Ɓj dpousjcvƃjjmf mb ef{wpmubsfb fj 
Uf{b efbcjmjubsfơNpejgjdăsj bmfqspqsjfuăƃjmpsgj{jdf- nfdbojdf Ɓj bdvtujdf bmf mfnovmvj

Ɓj nbufsjbmfmps mjhopdfmvmp{jdftvqvtf mb ejgfsjufusbubnfoufơîo epnfojvmjohjofsjf gpsftujfsă-
qsf{jouă sfbmj{ăsjmf Ɓujjoƃjgjdf Ɓj qspgftjpobmf bmf bvupbsfj îo qfsjpbeb 3129ƛ3136-evqă
gjobmj{bsfb uf{fj ef epdupsbuîo bovm 311:- îo epnfojvm johjofsjfj nfdbojdf- dvujumvm ơDfsdfuăsj
qsjwjoe pqujnj{bsfb gpsnfj řj tusvduvsjj qmădjmps dpnqp{juf mjhopdfmvmp{jdf tvqvtf mb tpmjdjuăsj
djdmjdf- dv bqmjdbƃjj mb jotusvnfoufmfnv{jdbmfơ )îoesvnăups ef epdupsbuƛqspg/ vojw/ es/ joh/ Dvsuv
Jpbo*Ɓj b uf{fj ef bcjmjubsf îo epnfojvm johjofsjf nfdbojdă- îo bovm 3133- dv ujumvm
Dpnqpsubnfouvm nfdbojd bm tusvduvsjmps dpnqmfyf mjhopdfmvmp{jdf ef ujq Ifmnipmu{- buftubu ef
bcjmjubsf îo epnfojvm ef tuvejj vojwfstjubsf ef epdupsbu johjofsf nfdbojdă )os/ PN
52:8016/18/3133*/Npujwbƃjb sfbmj{ăsjj bdftufj uf{f ef bcjmjubsf p dpotujuvjf qbtjvofb Ɓj
qsfpdvqăsjmf dpotubouf Ɓj dpotfdwfouf btvqsb qspqsjfuăƃjmps gj{jdf- wâtdp.fmbtujdf- ejobnjdf Ɓj
bdvtujdf bmf mfnovmvj Ɓj nbufsjbmfmps mjhopdfmvmp{jdf- qsfdvn Ɓj mfhăuvsb dpoujovă buâuqf qmbo
bdbefnjd- fevdbƃjpobm dâu Ɓj ef dfsdfubsf dv epnfojvm ef mjdfoƃă)johjofsjf gpsftujfsă*bctpmwju
îo 3117-db johjofs/ 

Bduvbmjubufb dfsdfuăsjmps qsf{foubuf îo uf{ă ftuf ebuă ef ovnfspbtfmf bqmjdbƃjj îo dbsf
mfnovm Ɓj dpnqp{jufmf mjhopdfmvmp{jdf tvou vujmj{buf- bdftufb tvgfsjoe p tfsjf ef npejgjdăsj
gj{jdf- nfdbojdf Ɓj dijnjdf gjf db vsnbsf b bqmjdăsjj vops gjojtbkf Ɓj nbufsjbmf ef qspufdƃjf- gjf db
vsnbsf b fyqvofsjj mb sbejbƃjj VW Ɓj wbsjbƃjj ef ufnqfsbuvsă- gjf db sf{vmubu bm tpmjdjuăsjmps
nfdbojdf qfsjpejdf/ 

Uf{bef bcjmjubsfbcpsefb{ă usfj epnfojj ef dfsdfubsf gvoebnfoubmă Ɓj bqmjdbujwă dbsf
wj{fb{ă; fwbmvbsfb qspqsjfuăƃjmps gj{jdf- nfdbojdf Ɓj bdvtujdf bmf mfnovmvj tvqvt încăusâojsjj
bsujgjdjbmf )ejsfdƃjb ef dfsdfubsf J*< dfsdfuăsj btvqsb npejgjdăsjmps bdvtujdf qspevtf ef ejgfsjuf
ujqvsj ef gjojtbkf bqmjdbuf qf mfnovm ef sf{poboƃă )ejsfdƃjb ef dfsdfubsfbJJ.b*< dfsdfuăsj btvqsb
dpnqpsubnfouvmvj wâtdp.fmbtujd bm mfnovmvj Ɓj nbufsjbmfmps mjhopdfmvmp{jdf )ejsfdƃjb ef
dfsdfubsf JJJ*- dpofyjvofb ejousf bdftuf ejsfdƃjj ef dfsdfubsf gjjoe buâu nbufsjbmvm tuvejbu )mfnovm
Ɓj nbufsjbmfmf dpnqp{juf ejo mfno* dâu Ɓj nfupepmphjb ef dfsdfubsf joufsejtdjqmjobsă/ 
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Qsjnb ejsfdƃjf ef dfsdfubsf.fwbmvbsfb qspqsjfuăƃjmps gj{jdf- nfdbojdf Ɓj bdvtujdf bmf
mfnovmvj tvqvt încăusâojsjj bsujgjdjbmf- b gptu jojƃjbuă îo dbesvm qspjfduvmvj ef dfsdfubsf dâƁujhbu
îo dpnqfujƃjf obƃjpobmă- QO.JJJ.Q3.3/2.QFE.312:.3259- dpousbdu; QFE 67903131 Npefmf
jopwbujwf ef wjpsj dpnqbsbcjmf bdvtujd Ɓj ftufujd dv wjpsjmf ef qbusjnpojvƛNJOPWJT- Ejsfdups
qspjfduƛTubodjv Nbsjbob Epnojdb- Qfsjpbeb; 3131ƛ3133< Gjoboubups; VFGJTDEJ- tvnb;
711111 mfj- dâoe-tuvejjoe dpnqbsbujw wjpsjmf opj dv dfmf jtupsjdf- t.bv pctfswbu ovnfspbtf
ejgfsfoƃfgj{jdfîousf mfnovm bduvbm Ɓj dfm încăusâoju obuvsbmejo dpotusvdƃjb wjpsjmps- jbsjqpuf{fmf
qpusjwju dăspsb bdvtujdb jotusvnfoufmps wfdij ftuf tvqfsjpbsă dfmps opj- b tuâsoju dvsjp{jubufb
qfousvdfsdfuăsj nbj bqspgvoebuf b bdftufj qspcmfnbujdj- jodmvtjw b încăusâojsjj bddfmfsbuf b
mfnovmvj ef sf{poboƃă/ Bdfbtuă ejsfdƃjf b gptu fyqmpsbuă Ɓj ef{wpmubuă pshbojd îo dbesvm
vsnăupsvmvjqspjfdu ef dfsdfubsf dâƁujhbu îo dpnqfujƃjf obƃjpobmă- QO.JJJ.Q5.QDF.3132.1996-
dpousbdu QDF 7203133 Bobmj{b dbmjubujwă- ejobnjdă Ɓj bdvtujdă b tjtufnfmps boj{puspqf Dv
joufsgfƃf npejgjdbufƛBDBEJB- Ejsfdups qspjfdu.Tubodjv Nbsjbob Epnojdb- Qfsjpbeb; 3133ƛ
3135< Gjoboubups; VFGJTDEJ- tvnb; 2311111 mfj/ 

Sf{vmubufmf bdftups dfsdfuăsj bv gptu qvcmjdbuf îo5 bsujdpmf JTJ)Gpsftut 3132)GJ>3/745*-
3134)GJ > 3/:*- Qpmznfst 3134)GJ>6*- Jou/ K/ Cjpm/ Nbdspnpm 3135)GJ>8/8*- îous.vo bsujdpm
joefybufCEJ )Tqsjohfs*Ɓjtvc gpsnbb epvădbqjupmf ef dbsuf)vob îo fejuvsă obƃjpobmă - vob îo
fejuvsăjoufsobƃjpobmă)Tqsjohfs**- fwjefoƃjjoegbquvm dă- qfousv mfnovm gpmptju îo dpotusvdƃjb
jotusvnfoufmps nv{jdbmf dv dps{j- încăusăojsfb bsujgjdjbmă qspevdf npejgjdăsj bmf qspqsjfuăƃjmps
fmbtujdf qsjo dsfƁufsfb sjhjejuăƃjjmfnovmvj- npejgjdăsj bmf wjuf{fmps ef qspqbhbsf b tvofufmpsƛ
qsjo dsfƁufsfb bdftupsb îo ejsfdƃjf mpohjuvejobmă Ɓj npejgjdăsj dijnjdf dbsf efqjoe ef tusvduvsb
bobupnjdă b mfnovmvj/ Btugfm- usbubnfouvm cmâoe ef încăusîojsf bsujgjdjbmă qpbuf dpousjcvj mb
încvoăuăƃjsfb dbmjuăƃjj bdvtujdf b jotusvnfoufmps nv{jdbmf- jbs qf ef bmuă qbsuf- sfvujmj{bsfb
mfnovmvj wfdij- ejo dpotusvdƃjj- tvc gpsnb qmădjmps ejo dpsqvm ef sf{poboƃă- qpbuf dpotujuvj p
npebmjubuf tvtufobcjmă ef sfvujmj{bsf b mfnovmvj ef săƁjopbtf/Dfsdfuăsjmf bqmjdbujwf bv gptu
sfbmj{buf dv tqjkjovm gbcsjdjj ef jotusvnfouf nv{jdbmf T/D/ Hmjhb T/B Sfhijo- dbsf b gvsoj{bu
nbufsjb qsjnă gpmptjuă îo tuvejv- qsfdvn Ɓj ufiopmphjb ef gbcsjdbƃjf/ 

B epvbejsfdƃjf ef dfsdfubsfb vsnăsju tuvejvmjogmvfoƃfjejgfsjufmps ujqvsj ef gjojtbkf
btvqsb qspqsjfuăƃjmps gj{jdf- ejobnjdf Ɓj bdvtujdf bmf mfnovmvj efsf{poboƃă-gjjoe bm epjmfb
pcjfdujw ejo dbesvm qspjfduvmvj ef dfsdfubsf dâƁujhbu îo dpnqfujƃjf obƃjpobmă- QO.JJJ.Q5.QDF.
3132.1996- dpousbdu QDF 7203133 Bobmj{b dbmjubujwă- ejobnjdă řj bdvtujdă b tjtufnfmps
boj{puspqf dv joufsgfƃf npejgjdbufƛBDBEJB- Ejsfdups qspjfdu.Tubodjv Nbsjbob Epnojdb-
Qfsjpbeb; 3133ƛ3135< Gjoboubups; VFGJTDEJ- tvnb; 2311111 mfj/ Mfnovm ef sf{poboƃă ftuf
vo nbufsjbm boj{puspq psupuspq- dv p bsijufduvsă nbdsp Ɓj njdsptdpqjdă df îj dpogfsă bdfmf
dbsbdufsjtujdj gj{jdf Ɓj bdvtujdf pqujnf qfousv dpotusvdƃjb jotusvnfoufmps nv{jdbmf/ Gjojtbsfb
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mfnovmvj dv ejgfsjuf mbdvsj usbotgpsnă mfnovm îous.vo opv nbufsjbm- tusbujgjdbu- dbsf ejo qvodu ef
wfefsf bdvtujd- qpbuf evdf mb bmufsbsfb tbv qpufoƃbsfb qspqsjfuăƃjmps obujwf bmf mfnovmvj ef
sf{poboƃă/ Bdfbtub ftuf p ufnă ef dfsdfubsf df b jousjhbumvnfb ƁujjoƃjgjdăƁj îodă dpotujuvjf
tvcjfdu ef dfsdfubsfqfousvdijnjƁuj- bdvtujdjfojj- johjofsj- qspevdăupsj ef jotusvnfouf
nv{jdbmf- buâu qfousv tuvejfsfb mbdvsjmps gpmptjuf îo usfdvu mb jotusvnfoufmf nv{jdbmf dâu Ɓj
btvqsb gfopnfofmps usbo{jupsjj df tf qspevd qf qbsdvstvm îouăsjsjj qfmjdvmfj ef mbd Ɓj evqă- pebuă
dv încăusăojsfb mfnovmvj mădvju/ Dfsdfuăsjmf bqmjdbujwf bv gptu sfbmj{buf dv tqjkjovm gbcsjdjj ef
jotusvnfouf nv{jdbmf T/D/ Hmjhb T/B Sfhijo- dbsf b gvsoj{bu nbufsjb qsjnă gpmptjuă îo tuvejv-
qsfdvnƁj ufiopmphjb ef gjojtbsf tqfdjgjdă wjpsjmps- ebs bqmjdbuă qf fƁboujpbofmf tuvejbuf/ 

Opvubufb dfsdfuăsjjbdpotubuîo bobmj{b dpnqbsbujwăb dfmpsusfj ujqvsj ef mbdvsj ejgfsjuf
ejo qvodu ef wfefsf bm tpmwfoƃjmps )mbd qf cb{ă ef vmfj- mbd dv bmdppm Ɓj mbd ojuspdfmvmp{jd*Ɓj ejo
qvodu ef wfefsf bm hsptjnjj qfmjdvmfj ef mbd- bqmjdbuă qf tvqpsuvsj ejo mfno ef npmje Ɓj qbmujo dv
dbsbdufsjtujdj bobupnjdf ejtujoduf- tqfdjgjdf dmbtfmps ef dbmjubuf tvqfsjpbsă Ɓj jogfsjpbsă gpmptjuf
îo joevtusjb qspevdăupbsf ef jotusvnfouf nv{jdbmf/Dpousjcvƃjjmf bv dpotubu îo fwjefoƃjfsfb
dpsfmbƃjjmps ejousf ejgfsjƃj gbdupsj Ɓj jogmvfoƃb bdftupsb btvqsb qspqsjfuăƃjmps gj{jdf- ejobnjdf Ɓj
bdvtujdf bmf mfnovmvj ef npmje Ɓj qbmujo/Sf{vmubufmf bdftups dfsdfuăsj bv gptu qvcmjdbuf îo5
bsujdpmfJTJ )Qpmznfst 3136d )GJ>5/8*- Qpmznfst 3136e )GJ>5/8*-Bew/ Nbu/ Joufsgbdft3135
)GJ>5/4*- Qpmznfst 3135 )GJ>5/8**- 6 mvdsăsj qsf{foubuf mb dpogfsjoƃf joufsobƃjpobmf dv
Qspdffejoht CEJ- 3 dbqjupmf ef dbsuf îo fejuvsă joufsobƃjpobmă )Tqsjohfs*/ 

B usfjb ejsfdƃjf ef dfsdfubsf b dpotujuvju.p dfb sfgfsjupbsf mbbobmj{b qspqsjfuăƃjmps wâtdp.
fmbtujdf bmf mfnovmvj Ɓj nbufsjbmfmps mjhopdfmvmp{jdf-tuvejjmf bcpseâoe dpnqpsubnfouvm
mfnovmvj Ɓj b nbufsjbmfmps mjhopdfmvmp{jdf tpmjdjubuf djdmjd- epnfojvm gjjoe tusâot mfhbu efsfpmphjb
mfnovmvj- gfopnfofmf ef dvshfsf Ɓj sfmbybsf- dv Ɓj găsă dpousjcvƃjb gbdupsjmps bhsftjwj ef nfejv/
Bdfbtuă ejsfdƃjf ftuf gpbsuf jnqpsubouă îo upbuf epnfojjmf ef bqmjdbcjmjubuf b mfnovmvj îousvdâu
pgfsă p qsfejdujcjmjubuf b tuăsjmps ef ufotjvoj Ɓj efgpsnbƃjj bmf tusvduvsjmps ejo mfno Ɓj nbufsjbmf
mjhopdfmvmp{jdf îo ujnq- tvc bdƃjvofb ejgfsjufmps tbsdjoj )îodăsdăsj*/ Îo dbesvm dfsdfuăsjmps sfbmj{buf
ef bvupbsfb uf{fj- bv gptu tuvejbuf epvă nbufsjbmf; mfnovm nbtjw ef săƁjopbtf )qjo* tpmjdjubu
djdmjd mb usbdƃjvofƛdpnqsftjvof- jefoujgjdâoe wbsjbƃjjmf efgpsnbƃjjmps Ɓj npevm ef efhsbebsf b
qspqsjfuăƃjmps nfdbojdf- sftqfdujw dpnqp{juf mjhopdfmvmp{jdf pcƃjovuf ejo qbsujdvmf ef svnfhvƁ
îo bnftufd dv săƁjoă qpmjftufsjdă- bdftufb gjjoe p tpmvƃjf tvtufobcjmă ef wbmpsjgjdbsf tvqfsjpbsă
b efƁfvsjmps mfnopbtf/ 

Dpousjcvƃjjmf mb ef{wpmubsfb ufnfj bv dpotubu îo; 
¶ pcƃjofsfb vovj npefm nfdbojd ef efhsbebsf b mfnovmvj ef qjo tvtqvt
tpmjdjuăsjmps djdmjdf ef usbdƃjvof.dpnqsftjvof- dv ejgfsjuf wjuf{f ef îodăsdbsf Ɓj
joufotjuăƃj ejgfsjuf bmf tbsdjojmps- 
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¶ pcƃjofsfb vovj npefm nbufnbujd bm mfnovmvj qsjo npefmbsfb Ɓj tjnvmbsfb
dpnqpsuăsjj nfdbojdf mb tpmjdjuăsj djdmjdf b mfnovmvj db nbufsjbm tusbujgjdbu dv dfmf
epvă {pof bmufsobouf ef mfno ujnqvsjv Ɓj mfno uâs{jv< 

¶ pcƃjofsfb npefmvmvj wâtdp.fmbtujd bm nbufsjbmfmps mjhopdfmvmp{jdf tpmjdjubuf
ejobnjd mb îodpwpjfsf îo usfj qvoduf- îo dpoejƃjj j{pufsnf Ɓj ef wbsjbƃjf b
ufnqfsbuvsjj- dv jefoujgjdbsfb ufnqfsbuvsjj ef usbo{jƃjf tujdmpbtă Ɓj b sfmbƃjfj
ejousf npevmvm ef dpotfswbsf- npevmvm wâtdpt Ɓj bnpsuj{bsf/ 

Dfsdfuăsjmfbdftufj ejsfdƃjjbv gptu ejtfnjobuf tvc gpsnbef 5bsujdpmf JTJ)Xppe Tdj
Ufdiopm3129 )GJ>2/817*-Tuspkojślj wftuojl.Kpvsobm pg Nfdibojdbm Fohjoffsjoh3129-
GJ>2/293*-Qpmznfst 3131b)GJ>4/537*-Qpmznfst 3131c)GJ>4/537*Ɓj3bsujdpm CEJ/ 
 

3/ Mvdsăsjmf Ɓujjoƃjgjdf dbsf gvoebnfoufb{ă uf{b ef bcjmjubsf 
Sf{vmubufmf dfsdfuăsjmps fgfduvbuf ef bvupbsfevqă tvtƃjofsfb uf{fj ef epdupsbu Ɓj ejo dbsf t.b
sfbmj{bu qsf{foub uf{ă ef bcjmjubsf- dpotubv ejo7dbqjupmf ef dbsuf)6îo fejuvsjjoufsobƃjpobmf- 2
îo fejuvsă obƃjpobmă*<22 bsujdpmf JTJ)ejo dbsf 8 db qsjn bvups Ɓj 5 db bvups dpsftqpoefou*-8
bsujdpmf joefybuf CEJ-27 mvdsăsjqsf{foubuf mbdpogfsjoƃf joufsobƃjpobmf- 4 sbqpbsuf ef dfsdfubsf
ejo dbesvm dfmps epvă qspjfduf dâƁujhbuf îo dpnqfuăƃjj obƃjpobmf 
 

7 dbqjupmf ef dbsuf 
¶ Tubodjv- N/E/ )bvups dpsftqpoefou*-Ejovmjdă- G/- Spjcv- D/D/- Hvjnbo- N/W/- Dfscv- D/-
Tbwjo- B/ )3136*/ Rvbmjuz Dmbttft pg Cmbolt gps Wjpmjot boe Tpnf Sfmfwbou Qiztjdbm
Qbsbnfufst pg Xppe/ Jo; Tubodjv- N/E/- Cvdvs- W/ )fet* Joufsejtdjqmjobsz Bqqspbdi up uif
Wjpmjo/ Tqsjohfs- Dibn/iuuqt;00epj/psh021/21180:89.4.142.92845.3`3 

¶ Esăhijdftdv- I/U/-Tubodjv- N/E/- Wmbtf- T/- Njiămdjdă- N/- Hbmm- S/- Tbwjo- B/ )3136*/
Nfdibojdbm Dibsbdufsj{bujpo pg Tqsvdf Sftpobodf Xppe boe Dvsmz Nbqmf gps Wjpmjot/ Jo;
Tubodjv- N/E/-Cvdvs- W/)fet* Joufsejtdjqmjobsz Bqqspbdi up uif Wjpmjo/ Tqsjohfs- Dibn/
iuuqt;00epj/psh021/21180:89.4.142.92845.3`4)dbqjupm dbsuf*/ 

¶ Tubodjv N/E/)dppse/*- Njiămdjdă N/ )dppse/* )3133* Ejobnjdb wjpsjj- Fe/ Vojwfstjuăƃjj
Usbotjmwbojb ejo CsbƁpw- JTCO :89ƛ717ƛ2:ƛ2628ƛ1- qq/ 413 

¶ Tubodjv- N/E/- DpƁojƃă- N/- DpƁfsfbov- D/- Hvjnbo- N/W/- Oătubd- T/N/- SpƁdb- J/D/ )3136*/
Fggfdut pg Wjpmjo Wbsojti po Tpnf Qiztjdbm- Nfdibojdbm boe Bdpvtujdbm Qspqfsujft pg
Sftpobodf Tqsvdf boe Dvsmz Nbqmf Tbnqmft/ Jo; Tubodjv- N/E/- Cvdvs- W/ )fet*
Joufsejtdjqmjobsz Bqqspbdi up uif Wjpmjo/ Tqsjohfs- Dibn/iuuqt;00epj/psh021/21180:89.
4.142.92845.3`7Ш 

https://doi.org/10.1007/978-3-031-81734-2_2
https://doi.org/10.1007/978-3-031-81734-2_3
https://doi.org/10.1007/978-3-031-81734-2_6
https://doi.org/10.1007/978-3-031-81734-2_6
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¶ Hvjnbo- N/W/- Tubodjv- N/E/- Obtubd- T/N/- Hmjhb- W/H/- Tbwjo- B/ )3135*/ Gsff Wjcsbujpo
Bobmztjt pg Psuipuspqjd Uijo Sfdubohvmbs Qmbuft/ Jo; Npmepwbo- M/- Hmjhps- B/ )fet* Uif
28ui Joufsobujpobm Dpogfsfodf Joufsejtdjqmjobsjuz jo Fohjoffsjoh/ Joufs.FOH 3134/
Mfduvsf Opuft jo Ofuxpsltboe Tztufnt- wpm :37/ Tqsjohfs-
Dibn/ iuuqt;00epj/psh021/21180:89.4.142.65775.9`6  

¶  Tubodjv N/E/)Jowjufe Tqfblfs* Nvmujtdbmf Bttfttnfou pg Tusjoht Nvtjdbm Jotusvnfout-
Uif 29ui Joufsobujpobm Dpogfsfodf JOUFS.FOH 3135 Joufsejtdjqmjobsjuz jo Fohjoffsjoh-
4.5 Pdupcfs 3135- Uâshv NvsfƁ- Spnbojb- iuuqt;00joufs.foh/vngtu/sp031350  
 
22Bsujdpmf joefybuf JTJ 

2/ Ejovmjdă- G/-Tubodjv- N/E/ )bvups dpsftqpoefou*-Tbwjo- B/ )3132* Dpssfmbujpo cfuxffo
Bobupnjdbm Hsbejoh boe BdpvtujdƛFmbtujd Qspqfsujft pg Sftpobou Tqsvdf Xppe Vtfe
gps Nvtjdbm Jotusvnfout/ Gpsftut- 23- 2233/ 

3/ Ejovmjdă- G/- Tbwjo- B/- Tubodjv- N/E)bvups dpsftqpoefou*)3134* Qiztjdbm boe Bdpvtujdbm
Qspqfsujft pg Xbwz Hsbjo Tzdbnpsf Nbqmf )Bdfs qtfvepqmbubovt M/* Vtfe gps Nvtjdbm
Jotusvnfout/ Gpsftut- 25- 2:8/ 

4/ Hvsăv- M/< Ujnbs- N/D/< DpƁfsfbov- D/< Dptojub- N/<Tubodjv- N/E/)bvups dpsftqpoefou*-
Bhjoh pg Xppe gps Nvtjdbm Jotusvnfout; Bobmztjt pg Dibohft jo Dpmps- Tvsgbdf
Npsqipmphz- Difnjdbm- boe Qiztjdbm.Bdpvtujdbm Qspqfsujft evsjoh VW boe Uifsnbm
Fyqptvsf/ Qpmznfst 3134- 26- 28:5/iuuqt;00epj/psh021/44:10qpmzn261828:5 

5/ Tubodjv N/E/-Ufpepsftdv IE/- Wmbtf T/- Njibmdjdb N/- Dptojuă N/-Tbwjo B- Nvmujtdbmf
bttfttnfou pg bsujgjdjbm bhjoh usfbunfou pg qpmztbddibsjeft gspn upofxppe tqfdjft-
Jou/ K/ Cjpm/ Nbdspnpm/- Wpmvnf 385- Qbsu 2- 3135-244421-
iuuqt;00epj/psh021/21270k/jkcjpnbd/3135/244421/
)iuuqt;00xxx/tdjfodfejsfdu/dpn0tdjfodf0bsujdmf0qjj0T1252924135152262* 

6/ Tubodjv- N/E/<Ujnbs- N/D/< Njibmdjdb- N/< Dptojub- N/< Ejovmjdă- G/ Dpnqbsjtpot pg uif
Fggfdut pg Qpmznfs boe Bmdpipm Wbsojtift po Opsxbz Tqsvdf Xppe Tvsgbdf
Npejgjdbujpot/ Qpmznfst 3136- 28- 3242/iuuqt;00epj/psh021/44:10qpmzn28263242/ 

7/ Tubodjv- N/E/<Dptojub- N/< Hmjhb- H/W/< Hvsbv- M/< Ujnbs- D/N/< Hvjnbo- N/W/< Oătubd- T/N/<
SpƁdb- J/D/< Cvdvs- W/< Ejovmjdă- G/ Uvobcmf Bdpvtujd Qspqfsujft Vtjoh Ejggfsfou Dpbujoh
Tztufnt po Sftpobodf Tqsvdf Xppe/ Bew/ Nbu/ Joufsgbdft 3135- 2- 3411892-
iuuqt;00pomjofmjcsbsz/xjmfz/dpn0epj021/21130benj/313411892 

8/ Gblupspwá- E/<Tubodjv- N/E/< Lscbub- N/< Tbwjo- B/< Lpivujbs- N/< Dimbeb- N/< Oătubd- T/N/
Bobmztjt pg uif Bojtpuspqz pg Tpvoe Qspqbhbujpo Wfmpdjuz jo Uijo Xppefo Qmbuft Vtjoh
Mbnc Xbwft/ Qpmznfst3135- 27- 864/ iuuqt;00epj/psh021/44:10qpmzn27171864 

https://doi.org/10.1007/978-3-031-54664-8_5
https://inter-eng.umfst.ro/2024/
https://doi.org/10.3390/polym15071794
https://www.sciencedirect.com/science/article/pii/S0141813024041151
https://doi.org/10.3390/polym17152131
https://onlinelibrary.wiley.com/doi/10.1002/admi.202300781
https://doi.org/10.3390/polym16060753
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9/ Tubodjv N/E-Cvdvs W/- Wbmdfb D/ T/- Tbwjo B/- Tuvsn S/- )3129* Pbl qbsujdmft tj{f fggfdut
po wjtdpvt.fmbtujd qspqfsujft pg xppe qpmzftufs sftjo dpnqptjuf tvcnjuufe up
vmusbwjpmfu sbejbujpo- Xppe Tdj Ufdiopm 63 )3*; 476.493 )3129* )GJ>2-817< TSJ>3-565*/ 

:/ Tubodjv N/E/-Tbwjo B/- Obtubd T/N- )3129* Nfdibojdbm boe tvsgbdf qspqfsujft pg
mjhopdfmmvmptjd gjcsft sfjogpsdfe dpnqptjuft- jo Tuspkojślj wftuojl.Kpvsobm pg Nfdibojdbm
Fohjoffsjoh 75 )3129* 22- 7:9.816- JTTO 114:.3591 )GJ>2-293< TSJ>1-614* 

21/ Tubodjv N/E/-Ufpepsftdv E/ I/- UănbƁ G/- Ufsdjv P/N/ Nfdibojdbm boe Sifpmphjdbm
Cfibwjpvs pg Dpnqptjuft Sfjogpsdfe xjui Obuvsbm Gjcsft- Qpmznfst 3131- 23 )7*- 2513<
)GJ> 4/537< TSJ>2/:* epj;21/44:10qpmzn23172513 

22/ Tubodjv- N/E/<Ufpepsftdv- I/E/< Wmbtf- T/ )3131* Efhsbebujpo pg Nfdibojdbm Qspqfsujft
pg Qjof Xppe Voefs Tznnfusjd Byjbm Dzdmjd Mpbejoh Qbsbmmfm up
Hsbjo/ Qpmznfst 3131- 23- 3287/iuuqt;00epj/psh021/44:10qpmzn23213287/ 

 
8Bsujdpmf joefybuf CEJ; 
2/ Tubodjv- N/E/)3136*/ Nvmujtdbmf Bttfttnfou pg Tusjoht Nvtjdbm Jotusvnfout/ Jo;
Npmepwbo- M/- Hmjhps- B/ )fet* Uif 29ui Joufsobujpobm Dpogfsfodf Joufsejtdjqmjobsjuz jo
Fohjoffsjoh/ Joufs.Foh 3135/ Mfduvsf Opuft jo Ofuxpslt boe Tztufnt- wpm 2361/
Tqsjohfs- Dibn/iuuqt;00epj/psh021/21180:89.4.142.92489.9`6 

3/ Tubodjv- N/E/-Obtubd- T/N/- Tbwjo- B/ )3134*/ Dpnqbsjtpo Cfuxffo Bdpvtujd Tqfdusbm
Fwpmvujpot pg Wjpmjot Cfgpsf boe Bgufs Wbsojtijoh/ Jo; Npmepwbo- M/- Hmjhps- B/ )fet* Uif
27ui Joufsobujpobm Dpogfsfodf Joufsejtdjqmjobsjuz jo Fohjoffsjoh/ Joufs.Foh 3133/
Mfduvsf Opuftjo Ofuxpslt boe Tztufnt- wpm 716/ Tqsjohfs- Dibn/
iuuqt;00epj/psh021/21180:89.4.142.33486.5`29- qq 321ƛ333 

4/ Hvjnbo- N/W/-Tubodjv- N/E/-Obtubd- T/N/- Hmjhb- W/H/- Tbwjo- B/ )3135*/ Gsff Wjcsbujpo
Bobmztjt pg Psuipuspqjd Uijo Sfdubohvmbs Qmbuft/ Jo; Npmepwbo- M/- Hmjhps- B/ )fet* Uif
28ui Joufsobujpobm Dpogfsfodf Joufsejtdjqmjobsjuz jo Fohjoffsjoh/ Joufs.FOH 3134/
Mfduvsf Opuft jo Ofuxpsltboe Tztufnt- wpm :37/ Tqsjohfs- Dibn/
iuuqt;00epj/psh021/21180:89.4.142.65775.9`6- qq/ 53ƛ64 

5/ Hvjnbo- N/W/- SpƁdb- J/D/- Obtubd- T/N/- Hfpshftdv- T/W/- Dânqfbo- N/-Tubodjv- N/E/
)3135*/ Tpvoe Bctpsqujpo Dibsbdufsjtujdt pg Psuipuspqjd Qpspvt Nbufsjbmt/ Jo;
Npmepwbo- M/- Hmjhps- B/ )fet* Uif 28ui Joufsobujpobm Dpogfsfodf Joufsejtdjqmjobsjuz jo
Fohjoffsjoh/ Joufs.FOH 3134/ Mfduvsf Opuft jo Ofuxpslt boe Tztufnt- wpm :37/
Tqsjohfs- Dibn/iuuqt;00epj/psh021/21180:89.4.142.65775.9`26- qq/ 263ƛ274 

6/ Tubodjv- N/E/-Obvodfg- B/N/- Oătubd- T/N/- Bnbsjfj- O/ )3136*/ Bobmztjt pg Tjhobm
Bnqmjuvef pg Wjpmjot xjui Npejgjfe Qiztjdbm Qbsbnfufst/ Jo; Bvfs- N/F/- Süüunboo- U/

https://doi.org/10.3390/polym12102176
https://doi.org/10.1007/978-3-031-81378-8_5
https://doi.org/10.1007/978-3-031-22375-4_18
https://doi.org/10.1007/978-3-031-54664-8_5
https://doi.org/10.1007/978-3-031-54664-8_15
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)fet* Gvuvsfqsppgjoh Fohjoffsjoh Fevdbujpo gps Hmpcbm Sftqpotjcjmjuz/ JDM 3135/ Mfduvsf
Opuft jo Ofuxpslt boe Tztufnt- wpm 2392/ Tqsjohfs- Dibn/
iuuqt;00epj/psh021/21180:89.4.142.94631.:`6: 

7/ Tubodjv NE-Dvsuv J- Hsp{b N- Tbwjo B )3127* Uif Fwbmvbujpo pg Sifpmphjdbm Qspqfsujft
pg Dpnqptjuft Sfjogpsdfe xjui Ifnq Tvckfdufe up Qipup boe Uifsnbm Efhsbebujpo/
DPOBU 3127 Joufsobujpobm Dpohsftt pg Bvupnpujwf boe Usbotqpsu Fohjoffsjoh )B/ Dijsv
boe O/ Jtqbt Fet/*- EPJ 21/21180:89.4.42:.56558.5`73 

8/ Tubodjv N/ E/-Bsefmfbov B/G/ Ufpepsftdv Esbhijdftdv I- Sfwfstf fohjoffsjoh jo gjojuf
fmfnfou bobmztjt pg uif cfibwjpvs pg mjhopdfmmvmptjd nbufsjbmt tvckfdufe up dzdmjd
tusfttft- jo Qspdfejb Nbovgbduvsjoh 33 )3129*- qq 76.83- 22ui Joufsobujpobm
Dpogfsfodf Joufsejtdjqmjobsjuz jo Fohjoffsjoh- JOUFS.FOH 3128- 6.7 Pdupcfs 3128-
Ujshv Nvsft- Spnbojb/ 
 

27 mvdsăsj qsf{foubuf mb dpogfsjoƃf joufsobƃjpobmf 
2/ Hbmm- S/-Tubodjv- N/E/- Gjmjnpo- F/- Dptojub- N/ Hmjhb W/H/ )3133* Uif jogmvfodf pg bsujgjdjbm
bhjoh po sftpobodf xppe po jut qiztjdbm dibsbdufsjtujdt- jo Qspdffejoht pg uif :ui
Joufsobujpobm Dpogfsfodf po Bewbodfe Dpnqptjuf Nbufsjbmt Fohjoffsjoh- 84ƛ92/ 

3/ Tubodjv N/E/- Hmjhb H/W/- Mvohv B/- HifsfƁ F/- Ujtnbobs J/ Uif Tvsgbdf Fofshz pg Dpbujoh
Mbzfst vtfe gps Wjpmjot Wbsojtijoh- Uif 21ui fejujpo pg uif NpeUfdi3133 Joufsobujpobm
Dpogfsfodf )Npefso Ufdiopmphjft jo Joevtusjbm Fohjoffsjoh*- 33ƛ37/17/3133<
Dpotuboƃb- Spnbojb )qsf{foubsf psbmă*<iuuqt;00npeufdi/sp0$htd/ubc>1 

4/ Hbmm- S/-Tubodjv N/E/- Gjmjnpo F/- Hmjhb W/Hi/- Dptojub N/ Uif jogmvfodf pg bsujgjdjbm bhjoh
po sftpobodf xppe po jut qiztjdbm dibsbdufsjtujdt< Qspdffejoht pg Uif :ui Joufsobujpobm
Dpogfsfodf po Bewbodfe Dpnqptjuf Nbufsjbmt Fohjoffsjoh )DPNBU3133*- 29ƛ
2:/21/3133- CsbƁpw- Spnâojb 
iuuqt;00tjuft/hpphmf/dpn0wjfx0dpnbudpnfd0qsphsbn0gvmm.qsphsbn 

5/ Tubodjv N/E/-Obtubd T/N/- Ejovmjdb G/- Dptfsfbov D/- Hbmm S/- Hmjhb W/Hi/- Gjmjnpo S-
Jefoujgjdbujpo pg sftpobodf gsfrvfodjft pg upof xppe vtfe gps nvtjdbm jotusvnfout-
Qspdffejoht pg uif 38ui Joufsobujpobm Dpogfsfodf ƢOpjtf boe Wjcsbujpo- Vojwfstjuz pg
Ojś- Gbdvmuz pgPddvqbujpobm Tbgfuz- 2:ƛ32/21/3133- Ojt- Tfscjb- JTCO :89.97.71:4.
222.8/iuuqt;00xxx/{osgbl/oj/bd/st0OPJTF31330Qsphsbnnf/iunm 

6/ Tubodjv N/E/- Obtubd T/N/- Tbwjo B/- Uif tqfdusbm bdpvtujd fwpmvujpo pg wjpmjot cfgpsf boe
bgufs wbsojtijoh- Qspdffejoht pg uif 38ui Joufsobujpobm Dpogfsfodf ƢOpjtf boe
Wjcsbujpo- Vojwfstjuz pg Ojś- Gbdvmuz pg Pddvqbujpobm Tbgfuz- 2:ƛ32/21/3133- Ojt-
Tfscjb- JTCO :89.97.71:4.222.8/ 

https://doi.org/10.1007/978-3-031-83520-9_59
https://modtech.ro/#gsc.tab=0
https://sites.google.com/view/comatcomec/program/full-program
https://www.znrfak.ni.ac.rs/NOISE2022/Programme.html
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iuuqt;00xxx/{osgbl/oj/bd/st0OPJTF31330Qsphsbnnf/iunm 
7/ Tubodjv N/E/- Ejovmjdb G/- Tbcp M/D/- Spubsv N/H/- Dânqfbo N/- Tbwjo B/- Tufjhnboo S/-
Oătubd T/N/ Uif jogmvfodf pg bsujgjdjbm bhjoh po uif bdpvtujd boe ezobnjd qspqfsujft pg
sftpobou xppe- Cvmfujo ƀujjoƃjgjd TvqmjnfouƛDbubmphvm pgjdjbm bm Tbmpovmvj Dbefu.Jopwb
5ƛ7 Nbz 3134- os/ 903134- Fe/ Bdbefnjfj Gpsƃfmps Ufsftusf O/ Cămdftdv- Tjcjv- JTTO
3612.4268/ 

8/ Ejovmjdă Gmpsjo- Ijdjv Dsjtujbo- Tboeps Ebojfm Dpotuboujo- ƀujscv Nbsjbo- Nvstb Boesfj-
TubodjvN/E/- Uif sfmbujpotijq cfuxffo tusvduvsf boe bdpvtujd qspqfsujft pg tzdbnpsf
nbqmf xppe- Uif 24ui fejujpo pg uif Joufsobujpobm Dpogfsfodf #XPPE TDJFODF BOE
FOHJOFFSJOH JO UIF UIJSE NJMMFOOJVN#- 3ƛ5/22/3134- Usbotjmwbojb Vojwfstjuz pg
Csbtpw- Spnbojb 

9/ Tubodjv N/E/-Hmjhb H/W/- Mvohv B/- HifsfƁ F/- Ujtnbobs J/ Uif Tvsgbdf Fofshz pg Dpbujoh
Mbzfst vtfe gps Wjpmjot Wbsojtijoh- Uif 21ui fejujpo pg uif NpeUfdi3133 Joufsobujpobm
Dpogfsfodf )Npefso Ufdiopmphjft jo Joevtusjbm Fohjoffsjoh*- 33ƛ37/17/3133<
Dpotuboƃb- Spnbojb)qsf{foubsf psbmă*<iuuqt;00npeufdi/sp0$htd/ubc>1 

:/ Hbmm- S/-Tubodjv N/E/-Gjmjnpo F/- Hmjhb W/Hi/- Dptojub N/ Uif jogmvfodf pg bsujgjdjbm bhjoh
po sftpobodf xppe po jut qiztjdbm dibsbdufsjtujdt< Qspdffejoht pg Uif :ui Joufsobujpobm
Dpogfsfodf po Bewbodfe Dpnqptjuf Nbufsjbmt Fohjoffsjoh )DPNBU3133*- 29ƛ
2:/21/3133- CsbƁpw- Spnâojb
iuuqt;00tjuft/hpphmf/dpn0wjfx0dpnbudpnfd0qsphsbn0gvmm.qsphsbn 

21/ Tubodjv N/E/- Obtubd T/N/- Ejovmjdb G/- Dptfsfbov D/- Hbmm S/- Hmjhb W/Hi/- Gjmjnpo S-
Jefoujgjdbujpo pg sftpobodf gsfrvfodjft pg upof xppe vtfe gps nvtjdbm jotusvnfout-
Qspdffejoht pg uif 38ui Joufsobujpobm Dpogfsfodf ƢOpjtf boe Wjcsbujpo- Vojwfstjuz pg
Ojś- Gbdvmuzpg Pddvqbujpobm Tbgfuz- 2:ƛ32/21/3133- Ojt- Tfscjb- JTCO :89.97.71:4.
222.8/iuuqt;00xxx/{osgbl/oj/bd/st0OPJTF31330Qsphsbnnf/iunm 

22/ Tubodjv N/E/- Obtubd T/N/- Tbwjo B/- Uif tqfdusbm bdpvtujd fwpmvujpo pg wjpmjot cfgpsf boe
bgufs wbsojtijoh- Qspdffejoht pg uif 38ui Joufsobujpobm Dpogfsfodf ƢOpjtf boe
Wjcsbujpo- Vojwfstjuz pg Ojś- Gbdvmuz pg Pddvqbujpobm Tbgfuz- 2:ƛ32/21/3133- Ojt-
Tfscjb- JTCO :89.97.71:4.222.8/
iuuqt;00xxx/{osgbl/oj/bd/st0OPJTF31330Qsphsbnnf/iunm 

23/ Ejovmjdb G/-Tubodjv N/E/-Spjcv D/D/- Ijdjv D/- ƀboeps E/D/- Tujscv- N/- Nvstb B/- Nbqmf
sftpobodf xppe; tusvduvsbm boe bdpvtujd sfrvjsfnfout- Uif 7ui Fejujpo pg uif
Joufhsbufe Nbobhfnfou pg Fowjsponfoubm Sftpvsdft Dpogfsfodf TvdfbwbƛSpnbojb-
34ƛ35 opjfncsjf 3134/ Vojwfstjubufb Tufgbo dfm Nbsf ejo Tvdfbwb- Spnbojb/ 

https://www.znrfak.ni.ac.rs/NOISE2022/Programme.html
https://modtech.ro/#gsc.tab=0
https://sites.google.com/view/comatcomec/program/full-program
https://www.znrfak.ni.ac.rs/NOISE2022/Programme.html
https://www.znrfak.ni.ac.rs/NOISE2022/Programme.html
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24/ Tubodjv N/E/-Ejovmjdb G/- Hmjhb W/Hi/- Dânqfbo- N/- Tbwjo B/- Obvodfg B/N/- Uif nvtjd pg
xppe.uif dpoofdujpo cfuxffo uif gpsftu fdptztufn- uif nbovgbduvsjoh ufdiopmphz
boe bsu- Uif 7ui Fejujpo pg uif Joufhsbufe Nbobhfnfou pg Fowjsponfoubm Sftpvsdft
Dpogfsfodf TvdfbwbƛSpnbojb- 34ƛ35 opjfncsjf 3134/ Vojwfstjubufb Tufgbo dfm
Nbsf ejo Tvdfbwb- Spnbojb/ 

25/ Tubodjv N/E/- Hvsăv M/- Ejovmjdb G/- Spjcv D/D/- Ijdjv D/- Nvstb B/- Tujscv N/ Uif tvsgbdf
npsqipmphz pg tboefe dvsmz nbqmf jo dpnqbsjtpo xjui tusbjhiu hsbjo nbqmf tfmfdufe
gps nvtjdbm jotusvnfout 22ui Ibsexppe dpogfsfodf- Tpqspo- Ivohbsz- 41.42 Nbz
3135- iuuq;00xxx/ibsexppe/voj.tpqspo/iv0 

26/ Tubodjv N/E/- Ejovmjdb G/- )xpsltipq* Ejbhoptjoh uif Ufdiopmphjdbm Rvbmjuz pg Xppe cz
Nfbot pg Usff Sjoht- USBDF 3135 Usff Sjoht jo Bsdibfpmphz- Dmjnbupmphz boe Fdpmphz-
CSBƀPW- SPNBOJB- 4.9 KVOF 3135-iuuqt;00tjmwjd/vojucw/sp0sp0757.usbdf3135/iunm 

27/ Obtubd T/N/- Hvjnbo W/-Tubodjv NEBttfttnfou po pqfsbujpobm ezobnjd sftqpotf
dibohft pg upofxppe evf up bhfjoh Uif 21ui Joufsobujpobm Dpogfsfodf po BEWBODFE
DPNQPTJUF NBUFSJBMT FOHJOFFSJOH- 33.34 Pdupcfs 3135- Usbotjmwbojb Vojwfstjuz
pg CsbƁpw- Spnbojb 

 
3 qspjfduf ef dfsdfubsf dâƁujhbufîo dpnqfujƃjf obƃjpobmă- îo dbmjubuf ef ejsfdups ef qspjfdu; 
¶ QO.JJJ.Q3.3/2.QFE.312:.3259- dpousbdu; QFE 67903131 Npefmf jopwbujwf ef wjpsj
dpnqbsbcjmf bdvtujd Ɓj ftufujd dv wjpsjmf ef qbusjnpojvƛNJOPWJT- Ejsfdups qspjfduƛ
Tubodjv Nbsjbob Epnojdb- Qfsjpbeb; 3131ƛ3133< Gjoboubups; VFGJTDEJ- tvnb;
711111 mfj 

¶ Bobmj{b dbmjubujwă- ejobnjdă Ɓj bdvtujdă b tjtufnfmps boj{puspqf dv joufsgfƃf npejgjdbuf
.BDBEJB- dpousbdu os/ QDF7203133- ejsfdups qspjfdu qspg/ es/ joh/ Nbsjbob Epnojdb
Tubodjv- efsvmbu îo qfsjpbeb 3133ƛ3135- dv wbmpbsfb ef 2311111 mfj/ 

Qf mâohă bdftuf qvcmjdbƃjj ejo epnfojvm uf{fj ef bcjmjubsf- bvupbsfb uf{fjbsf Ɓj bmuf dpousjcvƃjj
Ɓj qvcmjdbƃjj boufsjpbsf bovmvj 3129- jodmvtjw vo qspjfdu ef dfsdfubsf dâƁujhbu îo dpnqfujƃjf
obƃjpobmă ujq Csjehf Hsbou-Qspjfdu QO.JJJ.Q3.3/2.CH 9603127 Tpmvƃjj joufhsbujwf ef dsfƁufsf b
qfsgpsnboƃfj fdpopnjdf qsjo pqujnj{bsfb qspqsjfuăƃjmps sjhjep.fmbtujdf Ɓj tubcjmjuăƃjj tusvduvsbmf
b dijubsfmps ef gbcsjdbƃjf spnâofbtdă.TJOPQUJD< Qfsjpbeb; 3127.3129< gjoboubups; Vfgjtdej
)evsbub 35 mvoj*- tvnb 511 111 mfj/ 
Bdujwjubufb fejupsjbmă b bvupsvmvj upubmj{fb{ă 4 dăsƃj qvcmjdbuf îo fejuvsj obƃjpobmfîo tusâotă
dpofyjvof dv johjofsjb gpsftujfsă-2 dbsufîo fejuvsă joufsobƃjpobmă)îo dbmjubuf ef fejups*-îo
dbmjubuf ef fejups- 25 dbqjupmf ef dbsuf îo fejuvsj joufsobƃjpobmf- ejo dbsf 9 qvcmjdbuf evqă vmujnb

https://silvic.unitbv.ro/ro/646-trace2024.html
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qspnpwbsf- 42 bsujdpmf JTJ dv GJ-36bsujdpmf joefybuf CEJ Ɓjqftuf 29bsujdpmf îo wpmvnf ef
Dpogfsjoƃf Joufsobƃjpobmf dv Dpnjufu Ɓujjoƃjgjd ef sfdfo{jf/ 
Sf{vmubufmf pcƃjovuf îo bdujwjubufb ejebdujdă Ɓj qspgftjpobmă- îo dfb ef dfsdfubsf Ɓj îo
sfdvopbƁufsfb Ɓj jnqbduvm bdujwjuăƃjj bv dpoevt mb îoefqmjojsfb dsjufsjjmps dpsftqvo{ăupbsf
tuboebsefmps njojnbmf DOBUDEV- qfousv Dpnjtjb ef tqfdjbmjubufơJohjofsjb sftvstfmps wfhfubmf
Ɓj bojnbmfơ- dv vo upubm ef3585/77qvoduf- gbƃă ef upubmvm njojn ef îoefqmjoju ef 531 qvoduf-
sftqfdujw2727/5:qvoduf sfbmj{buf îo vmujnjj 6 bojejo dbsf955/:8 sfbmj{buf evqă vmujnb
qspnpwbsf ejo bovm 3134/Sfqbsuj{bsfb qvodubkvmvj qf gjfdbsf epnfojv ef bdujwjubuf tf qsf{jouă
îo ubcfmvm ef nbj kpt/ 
 
 

Domeniul de 
activitate 

Dpoejƃjj
profesor/abilitare 

Punctaj 
realizat 

de 
candidat 

Punctaj în 
ultimii 5 ani 

(25%) 
(minim 105 

puncte) 

Grad de 
îndeplinire 

Punctaj 
după

ultima 
promovare 

(2023) 
 (A1) Activitate 

ejebdujdă0qspgftjpobmă 
Minimum 100 

puncte 
187.14 107.40 >100% 94.94 

(A2) Activitatea de 
cercetare  

Minimum 260 
puncte 

999.98 608.40 >100% 257.37 

)B4* SfdvopbƁufsfb Ɓj
jnqbduvm bdujwjuăƃjj 

Minimum 60 
puncte 

1287.54 900.69 >100% 492.66 

Total (A1 + A2 + A3) 420 puncte 2474.66 1616.49 >100% 844.97 
 
 

 

 

 

 

 

 

 



Uf{ă ef bcjmjubsf qspg/ es/ joh/ Nbsjbob Epnojdb Tubodjv 

35 
 

Dbqjupmvm2/ Fwbmvbsfbfgfduvmvj încăusâojsjj bsujgjdjbmf btvqsb
qspqsjfuăƃjmps gj{jdf- nfdbojdf Ɓj bdvtujdf bmf mfnovmvj ef sf{poboƃă 
 

2/2/ Btqfduf hfofsbmf qsjwjoe tusvduvsb Ɓj qspqsjfuăƃjmf mfnovmvj ef sf{poboƃă 
Mfnovm ftuf vovm ejousf dfmf nbj bqsfdjbuf nbufsjbmf qfousv dpotusvdƃjb jotusvnfoufmps
nv{jdbmf- buâu ejo qvodu ef wfefsf bm dbmjuăƃjj bdvtujdf )mfno ef sf{poboƃă.npmje ef
sf{poboƃă*- dâu Ɓj ejo qvodu ef wfefsf ftufujd )nbipo- bcbopt- mfno ef usboebgjs*-ejo qvodu ef
wfefsf bm wjbcjmjuăƃjj Ɓj sf{jtufoƃfj mb v{vsă )tbmdân- bcbopt- ovd*/ Dpogpsn mvj Cvdvs 3117-
mfnovm ef sf{poboƃă îotfbnoă vo nbufsjbm mfnopt dv p tusvduvsă gpbsuf gjoă- sftqfdujw dv
qspqsjfuăƃj gj{jdf qpusjwjuf qfousv dpotusvdƃjb jotusvnfoufmps nv{jdbmf- bdfbtuă dbufhpsjf
jodmv{âoe buâu mfnovm ef npmje qfousv qmbdb tvqfsjpbsă- dâu Ɓj qbmujovm gpmptju qfousv qmbdb ef
tqbuf/ Npmjevm ef sf{poboƃă ftuf bscpsfmf dv dfb nbj opcjmă vujmj{bsf- efpbsfdf ejo mfnovm tăv-
qsjo năjftusjb mvujfsvmvj- tf obƁuf dfm nbj tfotjcjm jotusvnfou.wjpbsb/ Tqbufmf jotusvnfoufmps
nv{jdbmf dv bsdvƁ )wjpsj- wjpmf- wjpmpodfmf Ɓj dpousbcbtvsj*ftufsfbmj{bu ejo mfno ef ftfoƃă ubsf-
îo tqfdjbm qbmujo- dbsf ftuf p tqfdjf ef mfno dv p tusvduvsă sfmbujw pnphfoă- vƁps ef qsfmvdsbu
nfdbojd tbv dv vofmuf nbovbmf/ Qbmujovm )Bdfs qtfvepqmbubovt* ftuf sătqâoeju îo {pob
npouboă Ɓj qsfnpouboăbNvoƃjmpsDbsqbƃj/ Fyjtuă ovnfspbtf tuvejj qsjwjoe qspqsjfuăƃjmf
bdvtujdf Ɓj fmbtujdf bmf tqfdjjmps ef mfno vujmj{buf qfousv jotusvnfouf nv{jdbmf- îotă p bobmj{ă b
bsijufduvsjj bobupnjdf b qmădjj ef sf{poboƃă Ɓj b qspqsjfuăƃjmps tbmf bdvtujdf îo dbesvm bdfmfjbƁj
tqfdjj- cb{buă qf dmbtfmf ef dbmjubuf bobupnjdă tubcjmjuf ef mvujfsj- b gptu bcpsebuă nbj qvƃjo/
EfƁj nbj nvmuf tqfdjj Ɓj wbsjfuăƃj ef npmje vujmj{buf qfousv jotusvnfouf nv{jdbmf tvou
dvoptdvuf mb ojwfm joufsobƃjpobm- tuvejjmf sfbmj{buf bv bwvuîo wfefsf dfmf epvă tqfdjj sfdpmubuf
ejo Nvoƃjj Dbsqbƃj- npmjevm )Qjdfb bcjft M* Ɓj qbmujovm ef nvouf )Bdfs qtfvepqmbubovt*/ 
Gjjoe vo nbufsjbm obuvsbm Ɓj pshbojd- dv p tusvduvsă dpnqmfyă df efqjoef ef tqfdjb ef mfno-
bsijufduvsb njdsptdpqjdă b mfnovmvj qpbuf gj bobmj{buă jfsbsijd qf ejgfsjuf ojwfmvsj.ef mb npevm
îo dbsf ƃftvuvsjmf tvou hsvqbuf mb ojwfm nbdsptdpqjd tbv njdsptdpqjd- qâoă mb pshboj{bsfb
qfsfufmvj dfmvmbs Ɓj dijnjb dpnqp{jƃjfj dfmvmfmps mfnopbtf mb ojwfm tvcnjdsptdpqjd Ɓj obop
)NbooftƁ/b/311:*/ 
2/2/2/ Mfnovm ef npmjeƛQjdfb bcjft 

Bobmj{bnbdsptdpqjdăb mfnovmvj ef npmje ef sf{poboƃă 

Mfnovm ef npmje bsf p tusvduvsă tjnqmă Ɓj vojgpsnă/ Jofmfmf bovbmf ejo tfdƃjvofb usbotwfstbmă
tvou ejtujodu efmjnjubuf- dv ejgfsfoƃă dpmpsjtujdă îousf mfnovm ujnqvsjv Ɓj mfnovm uâs{jv/ Mfnovm
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ujnqvsjv ftuf ef dvmpbsf bmc.hămcvj eftdijt- jbs mfnovm uâs{jv ef dvmpbsf hămcvj.csvo eftdijt/
Usfdfsfb dpmpsjtujdă ef mb mfnovm ujnqvsjv mb mfnovm uâs{jv ftuf usfqubuă/ Qsf{jouă dbobmf
sf{jojgfsf opsnbmf- njdj- hsfv wj{jcjmf dv pdijvm mjcfs- qvƃjo ovnfspbtf- ejtqvtf gsfdwfou îo {pob
ef usfdfsf ef mb mfnovm ujnqvsjv mb mfnovm uâs{jv- tbv mb mjnjub fyufsjpbsb b mfnovmvj uâs{jv/ Qf
tfdƃjvofb usbotwfstbmă Ɓj ubohfoƃjbmă- sb{fmf ov tvou wj{jcjmf dv pdijvm mjcfs/ Ov qsf{jouă dfmvmf
ef qbsfodijn mfnopt/Qspevdăupsjj ef jotusvnfouf nv{jdbmf dmbtjgjdă dbmjubufb mfnovmvj ef
npmje dpogpsn vops dsjufsjj wj{vbmf mfhbuf ef nbdsptusvduvsb mfnovmvj; gjcsă esfbquă- ufyuvsă
gjoă Ɓj efotjubuf sfevtă- măƃjnj njdj bmf jofmfmps bovbmf- qspqpsƃjf sfevtă ef mfno uâs{jv/ Îo
tuvejjmf qsjwjoe eftdsjqupsjj bobupnjdj bj mfnovmvj ef npmje-EjovmjdbƁ/b/ 3132bv bobmj{bu
nptusf ef mfno ef npmje )Qjdfbbcjft M/ Lbstu*- qspdvsbuf ef mb vo qspevdăups ef jotusvnfouf
nv{jdbmf ejo Spnâojb- bdftufb gădâoe qbsuf ejo tfnjgbcsjdbufmf tpsubuf qfousvdfmf qbusv dmbtf
ef dbmjubuf bmf jotusvnfoufmps nv{jdbmf vujmj{buf ef qspevdăups/ Qspcfmf bv gptu vtdbuf obuvsbm
îousf 4.21 boj- îo gvodƃjf ef dmbtb ef dbmjubuf )4.6 boj qfousv jotusvnfoufmf ef ujq Ɓdpmbs Ɓj
tuvefoƃftd- 21.23 boj qfousv jotusvnfoufmfqspgftjpobmf Ɓj ef nbftusv*/ Btugfm- dmbtfmf ef
dbmjubuf bmf nptusfmps ef mfno ef npmje bv gptu tubcjmjuf qf cb{b vops dsjufsjj ef tusvduvsă b
jofmfmps bovbmf- Ɓj bovnf; măƃjnfb jofmfmps- qspqpsƃjb ef mfno uâs{jv- qspqpsƃjb ef mfno ujnqvsjv
Ɓj sfhvmbsjubufb jofmfmps/ Bv gptu tubcjmjuf qbusv dmbtf ef dbmjubuf qfousv b efufsnjob ejgfsfoƃfmf
îo tusvduvsb nbdsptdpqjdă Ɓj njdsptdpqjdă b mfnovmvj )nbsdbuf B- C- D- E- voef B sfqsf{jouă
mfnovm qfousv wjpsjmf nbftusp Ɓj E qfousv wjpsjmf ef îodfqăupsj*/ 
Gpmptjoe tjtufnvm ef bobmj{ă b jnbhjojmps XjoEFOESP Efotjuz )Séhfou Jotusvnfout Jod/-
Rvécfd Djuz- RD- Dbobeb- 3118* ejo dbesvmGbdvmuăƃjj ef Tjmwjdvmuvsă Ɓj Fyqmpbuăsj Gpsftujfsf-
Vojwfstjubufb Usbotjmwbojb ejo CsbƁpw- qspcfmf bv gptu tdbobuf- jbs ejo jnbhjojmf ejhjubmj{buf-
{pofmf ef mfno ujnqvsjv )FX* Ɓj mfno uâs{jv )MX* bv gptu efmjnjubuf dv p qsfdj{jf ef 1-112 nn-
qsjo usbtbsfb joufsbdujwă b vofj usbjfdupsjj esfquf )Gjhvsb 2/2*/ Gpmptjoe bdfbtuă usbotgpsnbsf
ejhjubmă cb{buă qf tpguxbsf.vm XjoEFOESP Efotjuz- bv gptu dbmdvmbuf qspqpsƃjjmf ef mfno
ujnqvsjv )FXQ* Ɓj mfno uâs{jv )MXQ*- dpogpsnSpdbcpzƁ/b/2::1- IbmbdiboƁ/b/3128- Ejovmjdb
Ɓ/b/312:- TubodjvƁ/b/3131b-Tubodjv Ɓ/b/3132c-Ubcfmvm 2/2qsf{jouă dbsbdufsjtujdjmf jofmfmps
bovbmf qfousv qspcfmf ef npmje/Ejo dfsdfuăsjmf Ɓj nătvsăupsjmf sfbmj{buf- t.b dpotububu dă
măƃjnfb mfnovmvj ujnqvsjv dpousjcvjf dv qftuf 99& mb măƃjnfb jofmfmps/ Sfhsftjb mjojbsă joejdă
dsfƁufsfb wbmpsjmps măƃjnjj jofmfmps pebuă dv dsfƁufsfb wbmpsjmps măƃjnjj mfnovmvj ujnqvsjv )Gjhvsb
2/3b*/ Măƃjnfb mfnovmvj uâs{jv dpousjcvjf dv 41.81& mb măƃjnfb upubmă b jofmfmps- îo dpodpseboƃă
dv dmbtb ef dbmjubuf b tusvduvsjj bobupnjdf/ Sfhsftjb mjojbsă joejdă wbmpsjmf njojnf bmf măƃjnjj
jofmfmps dpsftqvo{ăupbsf wbmpsjmps nfejj bmf măƃjnjj mfnovmvj uâs{jv )Gjhvsb 2/3c*/ Sfhsftjb ftuf
ef ujq qpmjopnjbm ef hsbevm 3 Ɓj joejdă dsfƁufsfb wbmpsjmps măƃjnjj mfnovmvj ujnqvsjv pebuă dv
dsfƁufsfb wbmpsjmps măƃjnjj mfnovmvj uâs{jv/ Măƃjnfb mfnovmvj uâs{jv dpousjcvjf dv 41.71& mb
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măƃjnfb mfnovmvj ujnqvsjv- îo dpogpsnjubuf dv dmbtb bobupnjdă b npmjevmvj )Gjhvsb 2/4*/ Ef
btfnfofb- qspdfouvm ef mfno ujnqvsjv dpousjcvjf dv 96& mb măƃjnfb mfnovmvj uâs{jv/ Sfhsftjb
joejdă gbquvm dă qspdfouvm ef mfno ujnqvsjv tdbef pebuă dv dsfƁufsfb mfnovmvj uâs{jv/ Măƃjnfb
mfnovmvj uâs{jv dpousjcvjf dv 84& mb sfhvmbsjubufb jofmfmps- bƁbdvn tf qpbuf pctfswb ejoGjhvsb
2/5/ Sfhsftjb joejdă tdăefsfb qspdfouvmvj ef sfhvmbsjubuf b jofmfmps pebuă dv dsfƁufsfb mfnovmvj
uâs{jv )ƀboeps- 3134*/ 
 

 
ċь 

 
Ĥь 

Figura 1. 1. Nfupeb ef nătvsbsf b jofmfmps bovbmf gpmptjoe tjtufnvm ef bobmj{ă b jnbhjojmps XjoEFOESP Efotjuz
(linia verde -  separatoare de inele; linia bleu -  separatoare lemn timpuriu-mfno uâs{jv- mjojb spƁjf-  dbmf esfbquă*;
b* fƁboujpo ef npmje dmbtb B< c* fƁboujpo de molid clasa D (Dinulica Ɓ/b/2021, Tubodjv Ɓ/b/ 3132c) 
 

Tabelul 1. 1.Caracteristicile inelelor anuale pentru probele de molid ef sf{poboƃă (Dinulica Ɓ/b/ 2021) 

Eftdsjqupsj bobupnjdj 
Nfejb0Efwjbƃjb tuboebse 

B C D E 
Măƃjnfb jofmfmps bovbmf )nn* 1/82 )1/116* 2/49 )1/129* 2/7: )1/156* 3/39 )1/116* 
Măƃjnfb mfnovmvj ujnqvsjv )nn* 1/65 )1/122* 2/18 )1/13:* 2/44 )1/14:* 2/85 )1/13:* 
Măƃjnfb mfnovmvj uâs{jv )nn* 1/29 )1/124* 1/41 )1/124* 1/47 )1/133* 1/65 )1/137* 
Qspqpsƃjb ef mfno ujnqvsjv )&* 85/:8 )2/62:* 89/64 )2/314* 89/82 )1/9:6* 87/47 )2/249* 
Qspqpsƃjb ef mfno uâs{jv )&* 36/14 )2/62:* 32/58 )2/314* 32/3: )1/9:6* 34/75 )2/247* 
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Figura 1. 2. Dvscfmf ef sfhsftjf qfousv; b* măƃjnjj mfnovmvj ujnqvsjv îo sbqpsu dv măƃjnfb jofmfmps bovbmf< )c* măƃjnjj
mfnovmvj uâs{jv îo sbqpsu dv măƃjnfb jofmfmps bovbmf (Tubodjv Ɓ/b/ 3136b) 

 
b* c* 

 
d* e* 

Figura 1. 3. Dvscfmf ef sfhsftjf b măƃjnjj mfnovmvj uâs{jv îo sbqpsu dv măƃjnfb mfnovmvj ujnqvsjv; b* npmje B< c*
molid B; c) molid C; d) molid D (Tubodjv Ɓ/b/ 3136b) 
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Figura 1. 4. Regularitatea inelelor anuale îo gvodƃjf ef măƃjnfb mfnovmvj uâs{jv(Tubodjv Ɓ/b/ 3136b) 

 
Măƃjnfb upubmă b jofmfmps bovbmf- sfhvmbsjubufb Ɓj vojgpsnjubufb mps ef mb bo mb bo Ɓj qspqpsƃjb ef
mfno uâs{jv îo măƃjnfb jofmfmps tvou dsjufsjj dbsf pgfsă p dmbtjgjdbsf qfsdfqujwă b tvofuvmvj
)Ubcfmvm 2/3*/ 

Tabelul 1. 2. Ftujnbsfb dbmjuăƃjj bdvtujdf b mfnovmvj ef npmje îo gvodƃjf ef dbsbdufsjtujdjmf jofefmfmps bovbmf 
(Tubodjv Ɓ/b/ 3136b) 

Caracteristicile 
inelelor anuale 

Năsjnfb Interpretarea 

Măƃjnfb jofmvmvj
(mm) 

< 1.0 Mfnovm îodfujofƁuf tvofuvm(Krzysik, 1968) Ɓi produce tonuri aspre 
(Hutchins, 1978* Ɓj usfqjebouf )Hsbqjoj Ɓj Dpotuboujoftdv- 2:79*/ 

< 1.2 Sbqpsuvm sbejbƃjfj ov dpsftqvoef wbmpsjmps qfousv mfnovm ef
sf{poboƃă- bejdă nbj njd ef n4·kg-1·s-1 (Krzysik, 1968). 

1.5ƛ5.0 Sbejbƃjb bdvtujdă dsfƁuf pebuă dv măƃjnfb jofmfmps bovbmf )Macareva 
1968, Spycher et al 2008) 

1.0ƛ3.0 Tqfdusfmf ef fnjtjf bmf mfnovmvj dv btugfm ef jofmf gbwpsj{fb{ă
upovsjmf nfejj Ɓj îobmuf )Grapini and Constantinescu, 1968). Acest lemn 
ftuf gpbsuf qpusjwju qfousv qmbdb ef tvqsbgbƃă b wjpsjmps/ 

1.2ƛ2.0 Ftuf hbnb ef ejnfotjvoj b jofmfmps dv dfb nbj cvoă sfhvmbsjubuf-
dfmf nbj gbwpsbcjmf fgfduf btvqsb ftufujdjj jotusvnfouvmvj Ɓj dfb nbj
cvoă dbmjubuf b gjojtbkvmvj ef Ɓmfgvjsf/(Beldean and Pescarus, 1992). 

1.2ƛ3.0 Tvofuvm ftuf qvufsojd- tusămvdjups Ɓj qmădvu (Grapini and 
Constantinescu, 1968). 

> 3.0 Jofmfmf mbuf dpogfsă jotusvnfouvmvj upovsj kpbtf- qpusjwjuf qfousv
wjpmpodfm Ɓj dpousbcbt/ 

3.0ƛ4.0 Ebdă bdftuf jofmf tvou vojgpsnf- nbufsjbmvm ftuf sfdpnboebu
qfousv qmbdb ef sf{poboƃă b wjpmfmps- wjpmpodfmfmps Ɓj măvufmps/ 

4.0ƛ6.0 Ebdă bdftuf jofmf tvou qmbof- nbufsjbmvm ftuf sfdpnboebu qfousv
qmbdb ef sf{poboƃă b dpousbcbtvmvj Ɓj b bdpnqbojbnfoufmps qjbovmvj/ 

Qspqpsƃjb ef mfno
uâs{jv )& ejo măƃjnfb
inelelor) 

20ƛ25 Pgfsă dfm nbj qvufsojd sbqpsu ef sbejbƃjf tpopsă/ )Krzysik, 1968) 
> 33 Qmbdjmf ef sf{poboƃă qspevd tvofuf îoăcvƁjuf- kpbtf/ )ƀufgăoftdv-

1964) 
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Jnqpsuboƃb mps ftuf vofpsj ejtdvubuă dpousbejdupsjv/ Ebufmf ejo mjufsbuvsf ef tqfdjbmjubuf Ɓj dfmf
nătvsbuf qsjo tuvejjmf bduvbmf- qsjwjoe mfnovm ef npmje ejo Dbsqbƃjj SpnâofƁuj- tvtƃjo
qfsujofoƃb bdftups dsjufsjj nbdsptusvduvsbmf îo bmfhfsfb mfnovmvj qfousv wjpsj/ Sfhvmbsjubufb Ɓj
pnphfojubufb tvou busjcvufmf dbsf jogmvfoƃfb{ă dfm nbj nvmu dpnqpsubnfouvm bdvtujd bm
mfnovmvj )Csbodifsjbv fu bm/ 3117*/ Mfnovm dv tusvduvsă gjoă ebv wbmpsj sjejdbuf qfousv npevmvm
mvj Zpvoh Ɓj wjuf{b tvofuvmvj- îo ujnq df tusvduvsjmf ofvojgpsnf Ɓj ofvojgpsnf ebv wbmpsj tdă{vuf
qfousv bdfƁuj qbsbnfusj bdvtujdj)Cvdvs 3117*/ P qspqpsƃjf nbj njdă ef mfno uâs{jv ov ovnbj
dă evdf mb p efotjubuf nbj njdă b mfnovmvj- ebs Ɓj mb vo sbqpsu sjejdbu ef sjhjejubuf ef.b mvohvm
gjcsfj Ɓj usbotwfstbm )Ivudijot 2:89*/ Qfousv wjpsj- bdftu sbqpsu bsf wbmpsj pqujnf ef bqspyjnbujw
{fdf tbv epjtqsf{fdf mb vov )Ivudijot 2:89*/ Mb npmjevm lbsfmjbo Ɓj dfesvm tjcfsjbo- sbqpsuvm ef
sbejbƃjf tdbef pebuă dv qspdfouvm ef mfno uâs{jv )Nbdbsfwb 2:79*/ 
 
Bsijufduvsb njdsptdpqjdă b mfnovmvj ef npmjeef sf{poboƃă 
Bsijufduvsb njdsptdpqjdă b mfnovmvj ef npmje ftuf gpsnbuă ejowbtf- dbobmf sf{jojgfsf- sb{f Ɓj
dfmvmf qbsfodijnbujdf/ Dpnqp{jƃjb dfmvmbsă ftuf gpsnbuă ejo :6& usbifjef- 4/7&gpsnbƃjvoj
sf{jojgfsf- 2/5& qbsfodijn sbejbm- 82& mvnfo dfmvmbs )Ejovmjdă-3132*/ Dbobmfmf sf{jojgfsftvou
wj{jcjmf epbs dv mvqb Ɓj tvou sbsf )36.46 cvd0dn3*/ Îo db{vm npmjevmvj ejo nvoƃjj Dbsqbƃj- t.b
dpotububu p wbsjbcjmjubuf gpbsuf nbsf b dbsbdufsjtujdjmps usbifjefmps )Ubcfmvm 2/4*-îo tqfdjbm b
joejdfmvj ef tvcƃjsjnf )sbqpsuvm ejousf ejbnfusvm mvnfovmvj Ɓj ejbnfusvm upubm bm dfmvmfj*/ 
 

Tabelul 1. 3. Ebuf ef sfgfsjoƃă qfousv Dbsqbƃjj SpnâofƁuj qsjwjoe cjpnfusjb usbifjefmps uvmqjojmps ef mfno ef
npmje qsfmfwbuf dv dbspuf mb îoămƃjnfb qjfquvmvj(Dumitriu-Uăuăsbov 2:94 citat de Tubodjv Ɓ/b/ 3136b*) 

+ Nătvsbuf qf qsfqbsbuf njdsptdpqjdf ef gjcsf nbdfsbuf îo sfbdujwj dijnjdj  
Caracteristicile traheidelor* Nfejb0efwjbƃjb

standard 
Interval între 

qspwfojfoƃfmf hfphsbgjdf 
Lungimea (mm) 3.218±0.204 2.714·3.463 
Diametrul (ʈm) 38.50±0.21 35.70·42.55 
Diametrul lumenului/diametrul fibrei (%) 83.18±0.66 57.00 ·93.00 

 
Wbmpsj sjejdbuf bmf bdftuvj joejdf bv gptu pctfswbuf îodă ejo mfnovm kvwfojm îo qpqvmbƃjjmf ef npmje
dv bscpsj ef sf{poboƃă/ BƁbebs- qvufn qsftvqvof dă mfnovm ef sf{poboƃă dbsqbujo ftuf gpsnbu
ejo gjcsf dv qfsfƃj nbj tvcƃjsj efdâu nfejb bscpsjmps dpnvoj/ Qf ef bmuă qbsuf- qpqvmbƃjjmf ef mfno
ef sf{poboƃă dbsqbujo bqbsƃjo îo nbsf qbsuf hsvqvsjmps dv wbmpsj sjejdbuf bmf ejnfusvmvj
usbifjefmps- qftuf 51ʈn/ Ef btfnfofb- qpqvmbƃjjmf ef npmje ejo Dbsqbƃjj opsejdjƁj wftujdj bv
usbifjef nbj mvohj efdâuîoDbsqbƃjj tvejdjƁj tve.ftujdj )Evnjusjv.Uăuăsbov 2:94*/ 
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Mb ojwfmvm tusvduvsjj njdsptdpqjdf- mfnovm ef sf{poboƃă ef npmje ejgfsă ef mfnovm dpnvo- dv
qsfdăefsf îo dffb df qsjwfƁuf {pob ef mfno uâs{jv )Ojfe{jfmtlb 2:83*/ Dfsdfuăsjmf ejo Qpmpojb
bv bsăubu dă usbifjefmf mfnovmvj dv bdvtujdă îobmuă tvou dv 25& nbj njdj îo ejbnfusv sbejbm efdâu
mb npmjevm dpnvo- dv 26& nbj njdj îo bsjb tfdƃjvojj usbotwfstbmf Ɓj dv 38& nbj hspbtf îo
hsptjnfb qfsfufmvj sbejbm )Ojfe{jfmtlb 2:83*/ Qfsfƃjj dfmvmbsj nbj hspƁj gbd db efotjubufb
mfnovmvj ef sf{poboƃă tă gjf bqspqjbuă ef dfb b mfnovmvj dpnvo- dijbs ebdă qspqpsƃjb ef mfno
uâs{jv ftuf nbj njdă/ Ef btfnfofb- usbo{jƃjb ef mb mfnovm ujnqvsjv mb mfnovm uâs{jv ftuf csvtdă-
tqsf efptfcjsf efmfnovm dpnvo- voef usbo{jƃjb ftuf hsbevbmă/Îo qspwfojfoƃfmf ef npmje
hfsnbo- t.b dpotububu dă- îo dpnqbsbƃjf dv mfnovm dpnvo- mfnovm ef dfb nbj cvoă dbmjubuf
qfousv tvofu bsf usbifjef dv ejbnfusv nbj njd buâu îomfnovm ujnqvsjv- dâuƁjîo dfm uâs{jv- qfsfƃj
dfmvmbsj tfnojgjdbujw nbj tvcƃjsjîo mfnovm uâs{jvƁj p qspqpsƃjf ef mfno uâs{jvîo nfejf ef 26&
)Tqzdifs fu bm/ 3119*/Nătvsăupsjmf qsjwjoe tusvduvsb bobupnjdă b mfnovmvj bv gptu fgfduvbuf dv
bkvupsvm tpguxbsf.vmvj ef bobupnjf SPYBT Ɓj Jnbhf.Qsp Qmvt- sfbmj{bu ef Nfejb Dzcfsofu.jdt
TVB ejo epubsfb Mbcpsbupsvmvj ef Cjpnfusjf Gpsftujfsă b Vojwfstjuăƃjj ƀufgbo dfm Nbsf ejo
Tvdfbwb/ Qf cb{b usbotgpsnăsjj ejhjubmj{buf b jnbhjojmps tdbobuf bmf qsfqbsbufmps njdsptdpqjdf-
dbsbdufsjtujdjmf bobupnjdf efufdubuftvou sfqsf{foubuf Ɓj tbmwbuf db tvqsbqvofsj wfdupsjbmf/
Jotusvnfouf qfsgpsnbouf ef gjmusbsf Ɓj fejubsf b dfmvmfmps qfsnju încvoăuăƃjsfb sf{vmubufmps
bobmj{fj bvupnbuf- qvuâoe dbmdvmb qftuf 231 ef qbsbnfusj mb ojwfmvm îousfhjj jnbhjoj- mb ojwfmvm
gjfdăsvjjofm bovbm Ɓj bm gjfdăsfj dfmvmf joejwjevbmf- dvn bs gj; măƃjnfb jofmvmvj bovbm- ejbnfusvm Ɓj
tvqsbgbƃb hpmvsjmps- hsptjnfb qfsfufmvj dfmvmbs )ubohfoƃjbmă Ɓj sbejbmă*- qp{jƃjb dfmvmfmps jofmbsf-
hsvqbsfb wbtfmps- dpoevdujwjubufb ijesbvmjdă- joejdfmf Npsl-sf{jtufoƃb mb îodpwpjfsf fud/ 
Ejgfsfoƃfmf bobupnjdf ejousf dmbtfmf ef dbmjubuf bmf npmjevmvj tf ebupsfb{ă îo qsjnvm sâoe
dsjufsjjmps eftusvduvsbmf;qfousvdmbtfmf tvqfsjpbsf tf qsfgfsă mfnovm dv jofmfmf dfmf nbj îohvtuf
Ɓj dv p qspqpsƃjf dâu nbj njdă ef mfno uâs{jv )Gjhvsb 2/6b-c*/T.b pctfswbu dă mb vofmf
fƁboujpbofmf ejo dmbtb E- bqbsf p dbsbdufsjtujdă ovnjuă îo mjufsbuvsb ef tqfdjbmjubuf ơnpmje
bmvobuơ)Gjhvsb 2/6f*/ Dbsbdufsvm bobupnjd bmơnpmjevmvj bmvobuơtf sfgfsă mb sfusbhfsfb
tjtufnbujdă b dpouvsvmvj jofmfmps bovbmf îo ejsfdƃjb vops sb{f ef qf tfdƃjvofb usbotwfstbmă/
Bdfbtuă sfusbhfsf bsf db fgfdu efgpsnbsfb uvuvsps fmfnfoufmps bobupnjdf )wbtfmf tvou nbj
nbsj îo tqfdjbm îo ejsfdƃjb sbejbmă< ejsfdƃjb sâoevsjmps ef usbifjef tf qjfsef< dfmvmfmf
qbsfodijnbupbtf tvou nbj nbsj Ɓj nbj efotf efdâu mfnovm găsă jofmf ef bmvo*/Jogmvfoƃb
tusvduvsjjbmvobufbtvqsb qspqsjfuăƃjmps fmbtujdf Ɓj bdvtujdf dpnqbsbujw dv tusvduvsb sfhvmbuă b
mfnovmvj ef npmje b gptu tuvejbuă efWjbmb Ɓj dpmbc/ 3134- dbsf bv dpotububu dă dfmf nbj
qspovoƃbuf ejgfsfoƃf tvou mfhbuf ef npevmvm ef fmbtujdjubuf îo ejsfdƃjf sbejbmă- îo tqfdjbm ef
npevmvm mvj Zpvoh îo ejsfdƃjf mpohjuvejobmă Ɓj ef npevmvm tqfdjgjd ef gpsgfdbsf)usbotwfstbm*îo
qmbovmmpohjuvejobm/ 
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a) b) 

  
c) d) 

 
e) 

Gjhvsb 2/6/ШWfefsf njdsptdpqjdă b mfnovmvj ef npmje îo tfdƃjvof usbotwfstbmă; b* fƁboujpo ef npmje dmbtb B< c*
fƁboujpo ef npmje dmbtb C< d* fƁboujpo ef npmje dmbtb D< e* fƁboujpo ef npmje dmbtb E< f* npmje bmvobu )dmbtb E*B

)năsjsf y5*)Tubodjv Ɓ/b/ 3136b* 
Ebupsjuă ojwfmvmvj sjejdbu ef pshboj{bsf tusvduvsbmă b mfnovmvj ef npmje- usbotgfsvm dânqvmvj
bdvtujd bsf mpd mb upbuf ojwfmvsjmf bsijufduvsjj mfnovmvj- ef mb nbdsptdpqjd )gvsoj{bsfb dfmps nbj
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vujmj nbslfsj qsbdujdj* mb vmusbtusvduvsbm )gvsoj{bsfb dfmps nbj sfmfwboƃj nbslfsj gj{jdp.bdvtujdj*
Ejovmjdb fu bm/ 312:/ Tuvejjmf fgfduvbuf ef )Csénbve 3123- Pop Ɓj Opsjnpup 2:95< PcbubzbƁ/b/
3111< IpsjƁ/b/3113< XfttfmtƁ/b/3122* bv fwjefoƃjbu gbquvm dă tusvduvsb tvc.njdsptdpqjdă-
vohijvm njdspgjcsjmfmps Ɓj hsbevm ef dsjtubmjojubuf bm dfmvmp{fj )OpsjnpupƁ/b/2:92* bgfdufb{ă
qfsgpsnboƃb bdvtujdă b mfnovmvj îo dpnqbsbƃjf dv dbsbdufsjtujdjmf nbdsptusvduvsbmf bmf
mfnovmvj/Nătvsăupsjmf fgfduvbuf qf nbj nvmu ef 24:294 dfmvmf ef mfno- cb{buf qf
usbotgpsnbsfb ejhjubmj{buă b qsfqbsbufmps njdsptdpqjdf dv bkvupsvm qbdifufmps qspgftjpobmf
XjoDFMM Ɓj Spybt- bv fwjefoƃjbu gbquvm dă qbsbnfusjj bobupnjdj bj mfnovmvj ef npmje ov tvgfsă
npejgjdăsj dpotjefsbcjmf ef mb p dbmjubuf mb bmub )Gjhvsb 2/7*/ Btugfm- bv gptuefufsnjobuf qf cb{b
nătvsbupsjmps- vsnăupbsfmf dbsbdufsjtujdj; 
¶ qspdfouvm ef qfsfƃj dfmvmbsj îo tvqsbgbƃb mfnovmvj- 
¶ qspdfouvm ef mvnfo îo tvqsbgbƃb mfnovmvj- 
¶ qfsjnfusvm dfmvmfj- 
¶ hsptjnfb qfsfufmvj- 
¶ ejbnfusvm mvnfovmvj/ 

Ubcfmvm 2/5qsf{jouă joejdbupsjj dboujubujwj bj tusvduvsjj njdsptdpqjdf b mfnovmvj ef npmje ef
sf{poboƃă qf dmbtf ef dbmjubuf/ 
 

 
Figura 1. 6. Dbquvsă ef fdsbo b nătvsăsjj dfmvmfmps gpmptjoe bqmjdbƃjb XjoDFMM îo mfno ef npmje ef dbmjubuf dmbtbA 

(Tubodjv Ɓ/b/ 3136b* 
 
Tabelul 1. 4 Indicatori cantitativi ai structurii microscopice a lemnului de molid (*1px2 = 0.26 mm) )ƀboeps- 3134* 

Eftdsjqupsj bobupnjdj Wbmpsj nfejj 
B C D E 

Qfsfƃj dfmvmbsj ef mb tvqsbgbƃb mfnovmvj)&* 62/:1 68/74 63/:1 61/31 
Mvnfovm ef mb tvqsbgbƃb mfnovmvj)&* 59/11 53/41 58/14 5:/71 
Tvqsbgbƃb nfejf b mvnfovmvj)qy3*+ 718/95 742/97 739/46 729/83 
Ovnăsvm upubm ef dfmvmf jefoujgjdbuf fmfduspojd 47642 41695 45514 48776 
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Qfsgpsnboƃb bdvtujdă b mfnovmvj ef npmje sbqpsubuă mb njdsptdpqjb tb 

Tusvduvsb mfnovmvj mb tdbsb njdspgjcsjmfmps dfmvmp{jdf bsf p dpousjcvƃjf nbj nbsf ejo qvodu ef
wfefsf bdvtujd efdâu tusvduvsb mb tdbsă njdsptdpqjdă tbv nbdsptdpqjdă )TubodjvƁ/b/3136b*/
Dbsbdufsjtujdjmf vmusbtusvduvsbmf bmf mfnovmvj tvou tusâot mfhbuf ef qspqsjfuăƃjmf fmbtujdp.
nfdbojdf bmf mfnovmvj )Ubcfmvm 2/6*/ Pshboj{bsfb mb njdsptdbsă b qfsfƃjmps dfmvmbsj jogmvfoƃfb{ă
îo npe efufsnjobou npevmvm ef fmbtujdjubuf- wjuf{b tvofuvmvj ef.b mvohvm gjcsfj Ɓj boj{puspqjb
byjbmă.sjhjejubufb usbotwfstbmă )PcbubzbƁ/b/3111*/ Mb npmjevm ef sf{poboƃă- ejgfsfoƃb ejousf
mfnovm ujnqvsjv Ɓj dfm uâs{jv îo dffb df qsjwfƁuf vohijvm njdspgjcsjmfmps ftuf nbj njdă efdâu mb
npmjevm dpnvo)Gbcjtjbl Ɓj Nbojb 3127*/ Dpnqpsubnfouvm mfnovmvj mb oboptdbsă bsf dfb nbj
nbsf dpousjcvƃjf mb bnpsuj{bsfb wjcsbƃjjmps )Csénbve 3123b*/ 
 
Tabelul 1.5. Tusvduvsb njdsptdpqjdă b mfnovmvj ef npmjeƛ dpoejƃjj qfousv dbmjubuf bdvtujdă tvqfsjpbsă (Tubodjv Ɓ/b/

2025a) 

 

2/2/3/ Mfnovm ef qbmujoƛBdfs qtfvepqmbubovt 

Btqfduf qsjwjoe tusvduvsb nbdsptdpqjdă 

Mfnovm ef qbmujo ftuf găsă evsbnfo- bwâoe p dvmpbsf bmc- bmc.hămcvj tbv dsfn.bmcjdjpt/
Dvmpbsfb ov ftuf vojgpsnă- tqsf byvm năevwfj mfnovm ftuf nbj îodijt mb dvmpbsf- dv ufoejoƃf
tqsf csvo.bvsjv/ Qf tfdƃjvojmf mpohjuvejobmf- eftuvm ef eft dv evohj dfovƁjv.ofhsjdjpbtf/ Pebuă
dv fyqvofsfb mb mvnjoă- dvmpbsfb efwjof jotubcjmă/ Ejo qvodu ef wfefsf bm tusvduvsjj bobupnjdf-
mfnovm ef qbmujo qsf{jouă jofmf bovbmf ejtujoduf- dv dpouvsvm tvcmjojbu îo mvohvm gjcsfj/ Qf

Caracteristici structurale Mfhăuvsb dv qspqsjfuăƃjmf bdvtujdf 
Lungimea traheidelor 
(mm)  

Npevmvm ef sjhjejubuf mpohjuvejobmă ftuf ejsfdu qspqpsƃjpobm )s > ,1-934* dv
lungimea traheidelor (Rocaboy and Bucur 1990). 

Unghiul microfibrilelor, (o) 
(notat MFA) 

Vohijvm njdspgjcsjmfmps ftuf dsjujd qfousv npevmvm ef fmbtujdjubuf Ɓj npevmvm
de forfecare (Zhu  Ɓ/b/ 2005).  
Wbmpsj tdă{vuf bmf NGB îotfbnoă vo npevm ef fmbtujdjubuf mpohjuvejobm
)NPF0efotjubuf* sfmbujw sjejdbu Ɓj vo gbdups ef bnpsuj{bsf tdă{vu )Hori  Ɓ/b/ 
2002).  MFA din peretele celular S2 este principalul factor care contribuie la 
gsfdbsfb joufsoă Ɓj mb boj{puspqjb npevmvmvj mvj Zpvoh(Ono and Norimoto 
1984, Brancheriau Ɓ.a. 2010). 

Indexul de cristalinitate 
(%) 

La valori mai mari de 59%, indicele de cristalinitate este cel mai favorabil 
qfousv qspqsjfuăƃjmf wjcsbƃjpobmf bmf mfnovmvj )Liu et al 2001).  
Joejdfmf ef dsjtubmjojubuf tdbef pebuă dv vohijvm njdspgjcsjmfmps/ )Rocaboy 
and Bucur 1990).  Mfnovm dv wbmpsj fyusfn ef tdă{vuf bmf npevmvmvj ef
fmbtujdjubuf qsf{jouă vo hsbe tdă{vu ef dsjtubmjojubuf/ )Norimoto  Ɓ/b/ 1981). 
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tfdƃjvofb usbotwfstbmă- dpouvsvm jofmfmps ftuf vƁps sfusbt îo esfquvm sb{fmps/ Ftuf vo mfno dv
qpsj vojgpsn înqsăƁujbƃj- wj{jcjmj dv mvqb- sfmbujw sbsj- tpmjubsj tbv btpdjbƃj dâuf 3 tbv 4 îo hsvqf
sbejbmf/ Sb{f fdijejtubouf- ef epvă năsjnj; vofmf nbj mbuf)39.tfsjbuf*- wj{jcjmf dv pdijvm mjcfs
qf tfdƃjvofb usbotwfstbmă tvc gpsnă ef mjojj bmcf- mvdjpbtf- bmufmf îohvtuf )22.tfsjbuf*- bcjb
wj{jcjmf dv mvqb/ Qf tfdƃjvofb sbejbmă sb{fmf gpsnfb{ă phmjo{j eftf- kpbtf Ɓj gpbsuf mvdjpbtf/ Ov
qsf{jouă qfuf nfevmbsf/Gjcsb ftuf esfbquă- poevmbuă tbv eboufmbuă/Mfnobsfpufyuvsă gjoă Ɓj
pnphfoă/Mfnovm ef qbmujo ftuf vujmj{bu îo epnfojvm dpotusvdƃjfj jotusvnfoufmps nv{jdbmf-
qfousv qmădjmf ef tqbuf- bqbsƃjoâoe tqfdjfj Bdfs qtfvepqmbubovt M/ )Cfmefbov 3112*/ Îo dbesvm
bdftufj tqfdjj- fyjtuă bscpsj dv gjcsf îohvtuf Ɓj poevmbuf< gjcsf mbuf Ɓj poevmbuf< gjcsf poevmbuf
ejtqvtf îo gmădăsj mbshj< gjcsf poevmbuf ejtqvtf îo gmădăsj îohvtuf- dbsf pgfsă vo btqfdu ftufujd
efptfcju )Cvdvs- 2::3- Cfmefbov 3119-TubodjvƁ/b/3136b*/ Bdftuf npefmf ef mfno- qsf{foubuf
îoGjhvsb 2/8- ebv efovnjsfb tpjvmvj ef mfno ef qbmujo- dvn bs gj qbmujo dv gjcsă dsfƃbuă< gjcsă dv
gjcsă ujq gmădăsj< gjcsb ujhsbuă- gjcsă qbsƃjbm nbumbtbuă< qbmujo dv gjcsb pdij ef qbtăsf- dbsf ftuf
nfoƃjpobuă îo ejwfstf sfgfsjoƃf )EjovmjdbƁ/b/3134- TubodjvƁ/b/3131- TusbŸfƁ/b/3131- Bmlbesj
Ɓ/b/3129*/ Îo Spnâojb- qbmujovm dv gjcsb poevmbuă ftuf sătqâoeju îo {pofmf nvoupbtf Ɓj
qsfnpoubof- qf upu bsdvm dbsqbujd- {pofmf dfsuf ef qsf{foƃă bmf bdftuvjb- efufsnjobuf ef
dfsdfuăsjmf îousfqsjotf- gjjoe vsnăupbsfmf; Dbsqbƃjj Psjfoubmj.Efqsftjvofb NbsbnvsfƁvmvj-
Dbsqbƃjj Psjfoubmj.Hsvqb Dfousbmă- Dbsqbƃjj Psjfoubmj.Hsvqb Dvscvsfj- Dbsqbƃjj Nfsjejpobmj Ɓj
Tvcdbsqbƃjj Hfujdj )EjodbƁ/b/2::7- 2::9*/ 

 
Figura 1.7.  Wbsjfuăƃj bmf eftfovmvj mfnovmvj ef qbmujo (Tubodjv Ɓ/b/ 3132b, Dinulica Ɓ/b/ 2025) 

 
Bsijufduvsb bobupnjdă b mfnovmvj ef qbmujo ejgfsă ef dfb b mfnovmvj ef npmje- bwâoe p tusvduvsă
dpnqmfyă- dv jofmf bovbmf ejtujoduf- dv dpouvs sfhvmbu- găsă ejgfsfoƃf qspovoƃbuf îousf mfnovm
ujnqvsjv Ɓj dfm uâs{jv/ Mfnovm ftuf ef dvmpbsf bmcjdjpbtă- vofpsjdv evohj ofhsv.hsj- fwjefouf qf
tfdƃjvoj mpohjuvejobmf/ Ejo qvodu ef wfefsf bm njdsptusvduvsjj- qsf{jouă qpsj vojgpsn ejtqfstbƃj-
njdj- jowj{jcjmj dv pdijvm mjcfs- wj{jcjmj dv mvqb- sfmbujw sbsj- tjnqmj tbv îo sâoevsj sbejbmf- dv
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eftdijefsf bqspbqf fhbmă qf upbuă măƃjnfb jofmvmvj bovbm/ Nfncsbofmf qpsjmps )qfsfƃjj
mpohjuvejobmj* qsf{jouă îohspƁăsj fmjdpjebmf Ɓj qvoduvbƃjj nbsj- dv vo ejbnfusv ef bqspyjnbujw 29
µn )Cvdvs 3117- Cfmefbov 3119- TubodjvƁ/b/3135c*/ Tuvejjmf sfbmj{buf efTbwjehf Ɓj dpmbc/ îo
2:95 Ɓj Ibssjt îo 2:9:bv bobmj{bu vohijvmvj ef sătvdjsf tbv poevmbsf b gjcsfj mb bscpsjj qf qjdjps-
bobmj{âoe gbdupsjj dbsf bv efufsnjobu gpsnbsfb bdftuvj efgfdu ef dsfƁufsf/ DsfƁufsfb gjcsfj
poevmbuf mb mfnovm ef qbmujo tf ebupsfb{ă Ɓj gbdupsjmps hfofujdj- bƁb dvn bv pctfswbuƁj
Rvbncvtd Ɓj dpmbc/ îo 3132/Ejo qfstqfdujwb wbmpsjgjdăsjj npefmfmps gjcsfj ef qbmujo-Bmlbesj Ɓj
dpmbc/ îo 3129jouspevd- qf mâohă eftdsjqupsjj bobupnjdj sfgfsjupsj mb jofmfmf bovbmf- vsnăupbsfmf
năsjnj mfhbuf ef poevmbƃjb gjcsfj; mvohjnfb ef voeă- bnqmjuvejofb- vohijvm gjcsfj nătvsbu îo
qvoduvm ef usbo{jƃjf ejousf wâsgvm Ɓj wbmfb voefj Ɓj hsbevm ef poevmbƃjf db sbqpsu îousf
bnqmjuvejof Ɓj mvohjnfb ef voeă/ Bwâoe îo wfefsf înqăsƃjsfb qspcfmps ef mfno ef qbmujo îo dfmf
qbusv dmbtf ef dbmjubuf- qsfdvn npmjevm- îo gvodƃjf ef joufotjubufbpoevmăsjjgjcsfj- bv gptu
efufsnjobƃj eftdsjqupsjj bobupnjdj bj mfnovmvj/ Dpogpsn dmbtjgjdăsjj mvujfsjmps- fyfnqmbsfmf dv
gjcsă gpbsuf poevmbuă bqbsƃjo dmbtfj B- mfnovm ef qbmujo dv gjcsă poevmbuă- ebs dv gjcsă sbsă- dmbtfj
C- fyfnqmbsfmf dv gjcsă vƁps poevmbuă dmbtfj D- jbs mfnovm dv gjcsă esfbquă dmbtfj E )TqzdifsƁ/b/
3119- EjovmjdbƁ/b/3134*- bƁb dvn tf qpbuf pctfswb îoGjhvsb 2/9/ 
 

  
a) b) 

  
c) d) 

Figura 1.8. Hsbevm ef poevmbƃjf b gjcsfj pctfswbu îo tfdƃjvofb ubohfoƃjbmă (Tubodjv Ɓ/b/ 3131b) 
 

Nătvsăupsjmf fgfduvbuf qf dfmf qbusv dmbtf ef dbmjubuf bv fwjefoƃjbu vsnăupbsfmf dbsbdufsjtujdj
bobupnjdf; măƃjnfb bovbmă b jofmfmps )SX*- joejdfmf ef sfhvmbsjubuf b jofmfmps )SSJ*- qbtvm
poevmbƃjfj gjcsfmps )GVQ* Ɓj vohijvm gjcsă/ Nătvsăupsjmf bv gptu fgfduvbuf îo bdfmbƁj npe db Ɓj dfm
vujmj{bu qfousv qspcfmf ef mfno ef npmje- qsf{foubuf îo tfdƃjvofb 2/2/2/Ubcfmvm 2/7qsf{jouă
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wbmpsjmf dbsbdufsjtujdjmps bobupnjdf bmf qspcfmps ef mfno ef qbmujo/ T.b pctfswbu dă joejdfmf ef
sfhvmbsjubuf b jofmfmps mfnovmvj ef qbmujo ftuf nbj nbsf îo mfnovm dv gjcsă poevmbuă efdâu îodfm
dv gjcsă esfbquă )Ubcfmvm 2/7*- btugfm îodâu sfhvmbsjubufb jofmfmps bovbmf ftuf nbj njdă îo qspcfmf
dv gjcsă esfbquă dpnqbsbujw dv dfmf dv gjcsă poevmbuă )TubodjvƁ/b/3131b- EjovmjdbƁ/b/3134*/ 
 

Tabelul 1. 6. Sf{vmubufmf nătvsăupsjmps eftdsjqupsjmps bobupnjdj bj mfnovmvj ef qbmujo (Tubodjv Ɓ/b/ 3131b* 

Eftdsjqupsjj bobupnjdj bj mfnovmvj 
Wbmpsj nfejj 

B C D E 
Măƃjnfb jofmfmps bovbmf SX )nn* 2/35: 2/329 1/955 1/:98 
Sfhvmbsjubufb măƃjnjj jofmfmps bovbmf SSJ )&* 87/685 91/139 93/:43 94/573 
Qbtvm ef poevmbsf b gjcsfj GVQ )nn* 6/559 7/3:63 8/5293 OB 
Vohijvm ef poevmbsf b gjcsfj )*̄ 34/639 24/127 5/18 3/7: 

Qbsujdvmbsjuăƃjmf njdsptdpqjdf bmf mfnovmvj ef qbmujo vujmj{bu qfousv jotusvnfouf nv{jdbmf 

Tuvejvm bobupnjd bmmfnovmvj ef qbmujo- vujmj{âoe tjtufnfmf ef bobmj{ă XjoEfoesp- XjoDFMM Ɓj
Spybt- b fwjefoƃjbu ebufmf npsgpmphjdf bmf dfmvmfmps mfnopbtf nătvsbuf qf qsfqbsbufmf
njdsptdpqjdf/ Bv gptu nătvsbuf vo upubm ef 5642 ef wbtf ef mfno Ɓj 686544 ef gjcsf Ɓj dfmvmf
qbsfodijnbujdf)Gjhvsb 2/:*/ 
Îo vsnb bobmj{ăsjj qbsbnfusjmps bobupnjdj bj wbtfmps ejo mfnovm ef qbmujo- t.b dpotububu dă
bdftufb tvgfsă npejgjdăsj dpotjefsbcjmf ef mb p dmbtă mb bmub/ Îo dmbtfmf tvqfsjpbsf- pctfswăn p
ufoejoƃă tqsf p tusvduvsă nbj gjoă b wbtfmps- buâu qsjo bobmj{b qspqpsƃjfj hpmvsjmps- dbsf ujoe tă
bjcă p qpoefsf nbj nbsf pebuă dv tdăefsfb dbmjuăƃjj- dâu Ɓj qsjo tvqsbgbƃb nfejf b hpmvsjmps- dbsf
dsfƁuf Ɓj fb pebuă dv tdăefsfb dbmjuăƃjj/ T.b pctfswbu dă ejgfsfoƃfmf bobupnjdf ejousf dmbtfmf ef
dbmjubuf bmf qbmujovmvj tfebupsfb{ă- qf ef p qbsuf- gbquvmvj dă sb{fmf tf îohspbƁă qf nătvsă df
dbmjubufb tdbef< qf ef bmuă qbsuf- gsfdwfoƃb wbtfmps hsvqbuf dsfƁuf qf nătvsă df dbmjubufb tdbef-
jbs pebuă dv tdăefsfb dmbtfj ef dbmjubuf- ufoejoƃb ftuf ef hsvqbsf îo dmvtufsf )Gjhvsb 2/21*/ Îo
Ubcfmvm 2/8tvou qsf{foubƃj joejdbupsjj dboujubujwj bj wbtfmps ef mfno ef qbmujo Ɓj tvqsbgfƃfmf ef
gjcsf Ɓj qbsfodijn)Ijdjv 3134- TubodjvƁ/b/3135c*/ 
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b* 

 
c* 

Figura 1. 9. Dbquvsă ef fdsbo ejo ujnqvm nătvsăsjj fmfnfoufmps bobupnjdf bmf mfnovmvj dv XjoDfmm; b* mfno ef
paltin clasa A, b) lemn de paltin clasa D (Tubodjv Ɓ/b/ 3135c) 

Tabelul 1. 7. Indicatori cantitativi ai structurii microscopice a lemnului de paltin (*1px2 = 0.26 mm) (Tubodjv Ɓ/b/
2024b) 

Eftdsjqupsj bobupnjdj Wbmpbsfb nfejf 
B C D E 

Wbtfmf ejo mfnovm ef qbmujo 
Qspqpsƃjb qfsfƃjmps dfmvmbsj ejo tfdƃjvofb
mfnovmvj )&* 97/89 99/86 99/78 97/32 

Qspqpsƃjb ef hpmvsj dfmvmbsf )&* 24/33 22/36 22/44 24/8: 
Tvqsbgbƃb nfejf b mvnfovmvj )qy3*+ 5893/55 54:1/36 5436/83 7242/2: 
Upubmvm dfmvmfmps jefoujgjdbuf fmfduspojd 51: 486 4:1 446 

Gjcsf Ɓj dfmvmf ef qbsfodijn 
Qspqpsƃjb qfsfƃjmps dfmvmbsj ejo tfdƃjvofb
mfnovmvj )&* 

77/73 79/39 77/11 79/:2 

Qspqpsƃjb ef hpmvsj dfmvmbsf )&* 44/48 42/82 44/:: 42/19 
Tvqsbgbƃb nfejf b mvnfovmvj )qy3*+ :8/75 231/86 218/76 213/51 
Upubmvm dfmvmfmps jefoujgjdbuf fmfduspojd 64269 524:5 61399 57:81 
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Figura 1.10. Indicatori cantitativi ai vaselor din lemn de paltin (Tubodjv Ɓ/b/ 3135c- Tubodjv Ɓ/b/ 3136b) 

 
Ejo fybnjobsfb bobupnjdă qf dmbtf ef dbmjubuf b qspcfmps ejo mfno ef sf{poboƃă- t.b dpotububu
dă qfousv dmbtfmf tvqfsjpbsf ftuf qsfgfsbu mfnovm dv jofmf îohvtuf- jbs pebuă dv tdăefsfb
dbmjuăƃjj- jofmfmf îodfq tă efwjoă nvmu nbj mbuf/ T.b pctfswbu dă mb dmbtfmf tvqfsjpbsf qspqpsƃjb
ef mfno uâs{jv ftuf nvmu nbj njdă îo dpnqbsbƃjf dv dmbtfmf jogfsjpbsf/ Qbsbnfusjj bobupnjdj bj
mfnovmvj ef npmje ov tvgfsă npejgjdăsj dpotjefsbcjmf ef mb p dmbtă ef dbmjubuf mb bmub- dpnqbsujw
dv mfnovm ef qbmujo voef ejgfsfoƃfmftvou opubcjmf/ Qspqpsƃjb ef mfno ujnqvsjv Ɓj mfno uâs{jv
dpousjcvjf mb sfhvmbsjubufb jofmfmps/ 
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2/2/4/ Dpousjcvƃjj- ejtfnjobsfƁj wj{jcjmjubufb dfsdfuăsjmps 

Dfsdfuăsjmf qsf{foubuf îo bdftu tuvejv bv gptu sfbmj{buf îo dbesvmqspjfdufmps ef dfsdfubsf; 
¶ QO.JJJ.Q3.3/2.QFE.312:.3259- dpousbdu; QFE 67903131 Npefmf jopwbujwf ef wjpsj
dpnqbsbcjmf bdvtujd Ɓj ftufujd dv wjpsjmf ef qbusjnpojvƛNJOPWJT- Ejsfdups qspjfduƛ
Tubodjv Nbsjbob Epnojdb- Qfsjpbeb; 3131ƛ3133< Gjoboubups; VFGJTDEJ- tvnb; 711111 mfj 

¶ QO.JJJ.Q5.QDF.3132.1996- dpousbdu QDF 7203133 Bobmj{b dbmjubujwă- ejobnjdă Ɓj bdvtujdă
b tjtufnfmps boj{puspqf Dv joufsgfƃf npejgjdbufƛBDBEJB- Ejsfdups qspjfdu.Tubodjv
Nbsjbob Epnojdb- Qfsjpbeb; 3133ƛ3135< Gjoboubups; VFGJTDEJ- tvnb; 2311111 mfj/ 

Bv gptu qvcmjdbuf vsnăupbsfmf bsujdpmf Ɓujjoƃjgjdf; 
Kvsobmf joefybuf JTJ; 
Ejovmjdă- G/-Tubodjv- N/E/ )bvups dpsftq/*-Tbwjo- B/ )3132* Dpssfmbujpo cfuxffo Bobupnjdbm
Hsbejoh boe BdpvtujdƛFmbtujd Qspqfsujft pg Sftpobou Tqsvdf Xppe Vtfe gps Nvtjdbm
Jotusvnfout/ Gpsftut- 23- 2233/ 
Ejovmjdă- G/- Tbwjo- B/- Tubodjv- N/E)bvups dpsftq/*)3134* Qiztjdbm boe Bdpvtujdbm Qspqfsujft pg
Xbwz Hsbjo Tzdbnpsf Nbqmf )Bdfs qtfvepqmbubovt M/* Vtfe gps Nvtjdbm Jotusvnfout/ Gpsftut-
25- 2:8/ 
Hvsăv- M/< Ujnbs- N/D/< DpƁfsfbov- D/< Dptojub- N/<Tubodjv- N/E/)bvups dpsftq/*-Bhjoh pg Xppe
gps Nvtjdbm Jotusvnfout; Bobmztjt pg Dibohft jo Dpmps- Tvsgbdf Npsqipmphz- Difnjdbm- boe
Qiztjdbm.Bdpvtujdbm Qspqfsujft evsjoh VW boe Uifsnbm Fyqptvsf/ Qpmznfst 3134- 26- 28:5/ 
Bsujdpmf joefybuf CEJ; 
Tubodjv- N/E/)3136*/ Nvmujtdbmf Bttfttnfou pg Tusjoht Nvtjdbm Jotusvnfout/ Jo; Npmepwbo- M/-
Hmjhps- B/ )fet* Uif 29ui Joufsobujpobm Dpogfsfodf Joufsejtdjqmjobsjuz jo Fohjoffsjoh/ Joufs.Foh
3135/ Mfduvsf Opuft jo Ofuxpslt boe Tztufnt- wpm 2361/ Tqsjohfs- Dibn/
iuuqt;00epj/psh021/21180:89.4.142.92489.9`6 
Mvdsăsj qsf{foubuf mb dpogfsjoƃf joufsobƃjpobmf 
Hbmm- S/-Tubodjv- N/E/- Gjmjnpo- F/- Dptojub- N/ Hmjhb W/H/ )3133* Uif jogmvfodf pg bsujgjdjbm bhjoh
po sftpobodf xppe po jut qiztjdbm dibsbdufsjtujdt- jo Qspdffejoht pg uif :ui Joufsobujpobm
Dpogfsfodf po Bewbodfe Dpnqptjuf Nbufsjbmt Fohjoffsjoh- 84ƛ92/ 
Dbqjupmfdbsuf 
Tubodjv- N/E/)bvups dpsftqpoefou*-Ejovmjdă- G/- Spjcv- D/D/- Hvjnbo- N/W/- Dfscv- D/- Tbwjo- B/
)3136*/ Rvbmjuz Dmbttft pg Cmbolt gps Wjpmjot boe Tpnf Sfmfwbou Qiztjdbm Qbsbnfufst pg Xppe/
Jo; Tubodjv- N/E/- Cvdvs- W/ )fet* Joufsejtdjqmjobsz Bqqspbdi up uif Wjpmjo/ Tqsjohfs- Dibn/
iuuqt;00epj/psh021/21180:89.4.142.92845.3`3 
Tubodjv N/E/ )dppse/*- Njiămdjdă N/ )dppse/* )3133*Ɓ/b/Ejobnjdb wjpsjj- Fe/ Vojwfstjuăƃjj
Usbotjmwbojb ejo CsbƁpw- JTCO :89ƛ717ƛ2:ƛ2628ƛ1- qq/ 413 

https://doi.org/10.1007/978-3-031-81378-8_5
https://doi.org/10.1007/978-3-031-81734-2_2
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2/3/ Dfsdfuăsj fyqfsjnfoubmf qsjwjoe jogmvfoƃb încăusâojsjj bsujgjdjbmf btvqsb
qspqsjfuăƃjmps gj{jdf- nfdbojdf Ɓj bdvtujdf bmfmfnovmvj ef sf{poboƃă 

2/3/2/ Btqfduf hfofsbmf qsjwjoe fgfduvm încăusâojsjj obuvsbmf Ɓj bsujgjdjbmf btvqsb mfnovmvj 

Îo bdvtujdb jotusvnfoufmps nv{jdbmf dv dpsq sf{pobups- t.b qsftvqvt dă încăusâojsfb mfnovmvj
evdf mb încvoăuăƃjsfb qspqsjfuăƃjmps bdvtujdf/ Qfousv b îoƃfmfhf dvn dpousjcvjf încăusâojsfb
mfnovmvj mb dbmjuăƃjmf bdvtujdf bmf jotusvnfoufmps nv{jdbmf- ftuf ftfoƃjbm tă tf bobmj{f{f
jogpsnbƃjj efubmjbuf Ɓj qsfdjtf eftqsf bsijufduvsb Ɓj qspqsjfuăƃjmf mfnovmvj ef sf{poboƃă mb
ejgfsjuf tdăsj)Lbubplb Ɓ/b/ )3118*- Tbmdb Ɓ/b/ )3132*- Ukffsetnb Ɓ/b/ )2::9*/ Încvoăuăƃjsfb
dbmjuăƃjj bdvtujdf b qmădjj ef sf{poboƃă qsjo încăusâojsf îodfqf ef mb ojwfm dijnjd- qsjo dsfƁufsfb
hsbevmvj ef dsjtubmjojubuf bm dfmvmp{fj Ɓj tdăefsfb dpoƃjovuvmvj ef dbscpijesbƃj bnpsgj/ Bobmj{âoe
gfopnfovm încăusâojsjj bsujgjdjbmf ef mb nbdsptdbsă mb oboptdbsă- tf qpbuf dpotjefsb dă
npejgjdăsjmf dijnjdf qspevtf ef încăusâojsfb bsujgjdjbmă tf nbojgftuă qsjo svqfsfb mfhăuvsjmps
dpwbmfouf ejo dpnqvƁjj pshbojdj bj mfnovmvj- sfevdfsfb nbtfj- dsfƁufsfb tubcjmjuăƃjj mb wbsjbƃjjmf
ef vnjejubuf Ɓj tdăefsfb dpoƃjovuvmvj ef mjhojoă/ Dijbs ebdă npejgjdăsjmf dijnjdf ov tvou
dboujubujwf mb ojwfm nfdbojd0fmbtujd- upuvƁj- mb ojwfm bdvtujd- bdftufb dsftd wjuf{b ef qspqbhbsf b
tvofuvmvj/ Încăusâojsfb mfnovmvj- buâu qsjo qspdftf ef gpupefhsbebsf- dâu Ɓj qsjo pyjebsf
ufsnjdă- qspevdf npejgjdăsj îo tusvduvsb mfnovmvj- wj{jcjmf qf sbejphsbgjjmf dv sb{f Y qsjo
ejgfsfoƃb ef efotjubuf b mfnovmvj gbƃă ef dfb b mfnovmvj ofîncăusâoju)Tubodjv Ɓ/b/ )3132c*-
Tupfm ' Cpsnbo )3119*- Tpejoj Ɓ/b/ )3123**/ Ejo qvoduvm ef wfefsf bm bsijufduvsjj dijnjdf b
mfnovmvj- bdftub ftuf vo qspevt dbscpijesbu obuvsbm dpnqmfy- cb{bu qf mboƃvsj qpmjnfsjdf
usjejnfotjpobmf ef dbscpijesbƃj- Ɓj bovnf dfmvmp{ă- ifnjdfmvmp{ă Ɓj mjhojoă- dv dboujuăƃj njopsf
ef fyusbdujcjmf Ɓj dpnqvƁj bopshbojdj/ Îo db{vm mfnovmvj qfousv jotusvnfouf nv{jdbmf- ef
fyfnqmv npmje )Qjdfb bcjft Lbstu/ M/* Ɓjqbmujo)Bdfs qtfvepqmbubovt M/*- dfmvmp{b tf hătfƁuf
îous.p qspqpsƃjf ef bqspyjnbujw 61/7:ƛ61/:1&- gjjoe vo ipnpqpmjtbibsje mjojbs- dpnqvt ejo
vojuăƃjɼ.E.hmvdpqjsbop- dv mfhăuvsj dpwbmfoufɼ.2-5.hmjdp{jejdf- bwâoe spmvm ef bîouăsj qfsfƃjj
dfmvmbsj )Gjhvsb 2/22/b*)Tsoepwjd3122< Śqbojć Ɓ/b/ 3129- Dptojub Ɓ/b/ 3134*/ Dpogpsn
dfsdfuăsjmps mvjLpmmnboo Ɓ/b/ )2:79*- Gfohfm )2:81*- Lfss ' Hpsjoh )2:86*- ifnjdfmvmp{fmf tvou
qpmjnfsj bnpsgj- bdƃjpoâoe db mjboƃjîo qfsfƃjj dfmvmbsjƁj btjhvsâoe gmfyjcjmjubufb bdftupsb/ Ef
btfnfofb- t.b dpotububu dă ifnjdfmvmp{fmf tvou ftfoƃjbmf qfousv gpsnbsfb tusvduvsjj
njdspgjcsjmfmps ef dfmvmp{ă îo ujnqvm efqvofsjj dfmvmp{fj îo qfsfufmf dfmvmbs/ Ifnjdfmvmp{fmf
sfqsf{jouă vo hsvq nbsf ef ifufspqpmjnfsj sbnjgjdbƃj- dpnqvƁj ejo nbj nvmuf vojuăƃj
npopnfsjdf- ejousf dbsf tuvejjmf bv bsăubu dă îo mfnovmef ftfoƃă npbmf- dvn bs gj npmjevm-
yjmphmvdbojj bv vo spm tusvduvsbm îo qfsfƃjj dfmvmbsj qsjnbsj- gpsnâoe- înqsfvoă dv dfmvmp{b- p sfƃfb
qpsubouă df qsfwjof svqfsfb dfmvmfmps tvc tusft nfdbojd/ ÎoGjhvsb 2/22/cftuf qsf{foubuă
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tusvduvsb yjmphmvdbojmps/ Mjhojob dpotujuvjf vo hsvq ef cjpqpmjnfsj bspnbujdj sbnjgjdbƃj- gjjoe vo
dbscpijesbu bnpsg- bmdăuvju ejo vojuăƃj ijespyjgfojm qspqbo- îous.p tusvduvsă usjejnfotjpobmă/
Tuvejjmf bv bsăubu dă qsjodjqbmjj dpnqvƁj bj mjhojofj obujwf tvou npopmjhopmjj dvoptdvƃj tvc
ovnfmf ef bmdppm q.dvnbsjmjd- bmdppm dpojgfsjmjd Ɓj bmdppm tjobqjmjd )Gjhvsb 2/22/d*)Tubodjv Ɓ/b/
3135d*/ Mjhojob tf hătfƁuf qsfepnjobou îo qfsfufmf dfmvmbs tfdvoebs- btjhvsâoe sf{jtufoƃb mb
dpnqsftjvof b gjcsfmps- ebs Ɓj p tvqsbgbƃă ijespgpcă b gjcsfmps- ofdftbsă qfousv usbotqpsuvm bqfj
)Gfohfm )2:81*- Lfss ' Hpsjoh )2:86*- Lbup ' Dbnfspo )2:::**/ Tusvduvsb dijnjdă b mfnovmvj
ftuf qsf{foubuă îo ovnfspbtf tuvejj- dv efubmjj eftqsf dpnqvƁjj dijnjdj Ɓj bnqmbtbsfb mps îo
bsijufduvsb qfsfƃjmps dfmvmbsj bj mfnovmvj- buâu mb mfnovm ef npmje- dâu Ɓj mb dfm efqbmujo)Tubodjv
Ɓ/b/ 3135d*/Mboƃvsjmf ef dfmvmp{ă- ifnjdfmvmp{ă Ɓj mjhojoă tf hătftd îo qspqpsƃjj ejgfsjuf- jbs
npevm îo dbsf tf gpsnfb{ă qfsfƃjj dfmvmbsj efqjoef ef jogpsnbƃjb hfofujdă b tqfdjfj ef mfno/
Btugfm- îo mfnovm ef npmje- dfmvmfmf dv spm ef sf{jtufoƃă Ɓj usbotqpsu bm bqfjtvou usbifjefmf- jbs
îo mfnovm ef qbmujo- tjtufnvm byjbm ftuf bmdăuvju ejo gjcsf Ɓj wbtf/ Mb jotusvnfoufmf nv{jdbmf- îo
tubsf vtdbuă b mfnovmvj- bdftuf gpsnbƃjvoj tvou sftqpotbcjmf ef usbotnjufsfb tvofufmps Ɓj
wjcsbƃjjmps îo ejsfdƃjf mpohjuvejobmă/ Fgfduvmîncăusâojsjj mfnovmvj btvqsb qspqsjfuăƃjmps gj{jdf Ɓj
nfdbojdf b gptu tuvejbu- ebs mjufsbuvsb ftuf eftuvm ef tăsbdă îo dffb df qsjwfƁuf tuvejjmf qsjwjoe
gpupefhsbebsfb mvnjojj Ɓj usbubnfoufmf ef pyjebsf ufsnjdă îo tdpqvm dsfƁufsjj qfsgpsnboƃfj
bdvtujdf bmfnovmvj/ Încăusâojsfb mfnovmvj qpbuf gj pctfswbuă wj{vbm qsjo tdijncbsfb dvmpsjj
mfnovmvj- tdijncbsfb dvmpsjj gjjoe nbsf mb îodfqvuvm încăusâojsjj- evqă dbsf tdbef îo ujnq/ 

 

 

  

a) b) 

 

c) 

Figura 1. 11. Principalii polimeri structurali din lemn: a) unitatea ɼ-D-glucopiranoză din lanƃul de celuloză; b) 
structura xiloglucanilor (hemiceluloză); c) principalii compuƁi ai ligninei native (Tubodjv Ɓ/b/ 3135d) 
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Dpogpsntuvejjmps sfbmj{buf efDiboh Ɓ/b/ )3113*- Diboh Ɓ/b/ )3121*- Tfcofn Ɓ/b/ )3132*-
nfupefmf ef încăusâojsf bsujgjdjbmă- dvn bs gj uftuvm ef sf{jtufoƃă mb mvnjoă dv p mbnqă VWB 462
tbv usbubnfouvm ufsnjd- t.bv epwfeju b gj befdwbuf qfousv b tjnvmb npejgjdăsjmf ef dvmpbsf
ebupsbuf încăusâojsjj obuvsbmf/ Qf ef bmuă qbsuf- încăusâojsfb qsjobqmjdbsfb vovj qspdft ef
pyjebsf ufsnjdă evdf mb efhsbebsfb ifnjdfmvmp{fmps- fgfdu sbqpsubu ef nvmƃj bvupsj)Zjmej{ Ɓ/b/
)3117*- Hpnsj Ɓ/b/ )3133*-Ojfn{ Ɓ/b/ )3121**/Fyqvofsfb tjnvmuboă mb sbejbƃjj VW Ɓj usbubnfouvm
ufsnjd vƁps qspevdf npejgjdăsj ef dvmpbsf Ɓj npejgjdăsj bmf qspqsjfuăƃjmps nfdbojdf Ɓj ef
evsbcjmjubuf)Ojfn{ Ɓ/b/ )3121*- Cpvshpjt Ɓ/b/ )2::2*- Ibllpv Ɓ/b/ )3117**/ Qf nătvsă df
dpoƃjovuvm ef ijespyjm bm ifnjdfmvmp{fmps tdbef- mfnovm efwjof nbj qvƃjo ijespgjm- sf{vmuâoe vo
dpoƃjovu ef vnjejubuf ef fdijmjcsv )FND* nbj tdă{vu Ɓj p tubcjmjubuf ejnfotjpobmă nbj cvoă
\Ukffsetnb Ɓ/b/ )2::9*-Xfjmboe Ɓ/b/ )3114*- Lsáoju{ )3125*- [fojzb Ɓ/b/ )312:*^/Bdftu mvdsv b
gptu fyqmjdbu qsjo gbquvm dă mjhojob ftuf btpdjbuă dv ifnjdfmvmp{fmf- btugfm îodâu tf gpsnfb{ă
dpnqmfyf dbscpijesbƃj ef mjhojoă- dbsf tvou sf{jtufouf mb ijespmj{ă/ Qjfsefsfb îo hsfvubuf
pctfswbuă îo ujnqvm usbubnfouvmvj ufsnjd ef dăusfUkffsetnb Ɓ/b/ )2::9*-Ojfn{ Ɓ/b/ )3121*ftuf
dbv{buă Ɓj ef efhsbebsfb ifnjdfmvmp{fmps/ZplpzbnbƁ/b/)311:*fwjefoƃjb{ă gbquvm dă
încăusâojsfb bsujgjdjbmă qpbuf npejgjdb )ef pcjdfj dsfƁuf* npevmvm tqfdjgjd )npevmvm ejobnjd
tqfdjgjd bm mvj Zpvoh* Fǋ0ʍbmmfnovmvj găsăb npejgjdb wbmpbsfb bnpsuj{ăsjj )uboɿ*/Btugfm- qfousv
b dsfƁuf npevmvm ejobnjd tqfdjgjd bm mvj Zpvoh- qjfsefsfb ef nbtăvtdbuăbs usfcvj tăgjf ef
nbyjnvn 3.4& qsjo bqmjdbsfb vovj usbubnfou ufsnjd mb 211°DƁj 74& vnjejubuf sfmbujwăujnq
ef 41 ef {jmf- dffb df bs qvufb evdf mb dbsbdufsjtujdj bmf mfnovmvj dpsftqvo{ăupbsf vofj
încăusâojsj ef 611 ef boj/ Bobmj{âoe dpnqpsubnfouvm nfdbojd bm mfnovmvj ef ijoplj npefso Ɓj
îowfdiju îo ejsfdƃjjmf sbejbmă )S* Ɓj mpohjuvejobmă )M*-ZplpzbnbƁ/b/)311:*b dpotububu dă ejgfsfoƃb
ef dpnqpsubnfou ejousf ejsfdƃjjmf M Ɓj S qpbuf gj fyqmjdbuă qsjo pshboj{bsfb tusvduvsbmă ejgfsjuă
b gjcsfmps mfnopbtf- gjjoe jogmvfoƃbuăƁjef wâstub mfnovmvj/ Btugfm-ZplpzbnbƁ/b/)311:*b
dpotububu dă mfnovm îowfdiju fsb gsbhjm- sf{vmubuf dbsf t.bv dpsfmbu dv bobmj{fmf dijnjdf Ɓj uftufmf
ufsnp.nfdbojdf fgfduvbuf îo qbsbmfm- bsăuâoe p tdăefsf b dpoƃjovuvmvj ef ifnjdfmvmp{ă-
qsfdvn Ɓj p dsfƁufsf b sfujdvmăsjj mjhojofj/Tuvejjoe qspqsjfuăƃjmf wjcsbƃjpobmf bmf mfnovmvj
îowfdiju )bqspy/ 411 ef boj* dpnqbsbujw dv dfmf bmf mfnovmvj opv )9 boj*-OphvdijƁ/b/)3123*b
pctfswbu dă mfnovm b qsf{foubu p sjhjejubuf mpohjuvejobmă Ɓj usbotwfstbmănbj nbsf- p wjuf{ă b
tvofuvmvj nbj nbsf îo ejsfdƃjf mpohjuvejobmă Ɓj p bnpsuj{bsf nbj njdă îo ejsfdƃjf mpohjuvejobmă
efdâu mfnovm bduvbm/ Fyjtuă îodă ovnfspbtf dpouspwfstf qsjwjoe fgfduvm încăusâojsjj btvqsb
qspqsjfuăƃjmps fmbtujdf- bdvtujdf Ɓj dijnjdf/ Dpousbs sf{vmubufmps fwjefoƃjbuf efOphvdijƁ/b/
)3123*- tuvejjmfqsf{foubuf efLsáoju{ Ɓ/b/ )3125*- Tv Ɓ/b/ )3132*bvbsbubudă ov fyjtuă ejgfsfoƃf
tfnojgjdbujwf ejo qvodu ef wfefsf dijnjd- îousf mfnovm wfdijmps wjpsj dsfnpoftf Ɓj mfnovm opv/
Îousvdâu fyjtuă buâu ef nvmuf dpouspwfstf mfhbuf ef fgfduvm încăusâojsjj bsujgjdjbmf b mfnovmvj
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btvqsb qspqsjfuăƃjmps tbmf bdvtujdf- pcjfdujwvm qsjodjqbm bm dfsdfuăsjmps fyqfsjnfoubmf qvcmjdbuf
efTubodjvƁ/b/ 3135e-EsăhijdftdvƁ/b/ 3136b gptu ef b jowftujhb fgfduvm încăusâojsjj bsujgjdjbmf
btvqsb qspqsjfuăƃjmps gj{jdf- fmbtujdf- bdvtujdf Ɓj dijnjdf bmf mfnovmvj vujmj{bu qfousv
jotusvnfouf nv{jdbmf/ Opvubufb tuvejvmvj b dpotubu îo fwbmvbsfb nvmujtdbmă b npejgjdăsjmps
dijnjdf- nfdbojdf Ɓjbdvtujdf qspevtf ef încăusâojsfb bsujgjdjbmă b mfnovmvj ef sf{poboƃă
dvsfouă îo sbqpsu dv tusvduvsb bobupnjdă b mfnovmvj upobm/Qpusjwju mvjGfjtu'Ipo- )2:95*
fyqvofsfb mfnovmvj mb sbejbƃjj VW dbsf qăusvoe îo tvqsbgbƃb mfnovmvj dv p beâodjnf nbyjnă ef
3/6 nn- hsptjnf bqspqjbuă ef hsptjnfb qmădjmps ef wjpbsă qpbuf gj p nfupeă ef încvoăuăƃjsf b
qfsgpsnboƃfj bdvtujdf b mfnovmvj ef sf{poboƃă- îobjouf ef gbcsjdbƃjb gjobmă b wjpsjj/ 
 
2/3/3/ Eftdsjfsfb ujqvsjmps ef qspcf tuvejbuf 

Qfousv tuvejvm fgfduvmvj încăusîojsjj bsujgjdjbmf btvqsb mfnovmvj ef sf{poboƃă bv gptu sfbmj{buf
qspcfmf ejo mfno efnpmje )Qjdfb bcjft M/Lbstu* Ɓjmfno ef qbmujo)Bdfs qtfvepqmbubovt M/*/Bv
gptu qsfhăujuf epvă tfuvsj ef qspcf; vovm ef dpouspm- jbs dfmămbmu qfousvîncăusâojsf/ Qspcfmf ef
mfno bv gptu gvsoj{buf efgbcsjdbef jotusvnfouf nv{jdbmf/ Qspcfmf bv gptu fyusbtf ejo tdâoevsj
vtdbuf obuvsbm ujnq ef 4 boj Ɓj qsfmvdsbuf nfdbojd îo dpoejƃjj jefoujdf/ Bqpj- qspcfmf bv gptu
dpoejƃjpobuf qfousv b bujohf vo dpoƃjovu ef vnjejubuf ef 7.9&/ Îo dbesvm gjfdăsvj tfu ef qspcf
bv fyjtubudâuf epvădbufhpsjj ef qspcfejo dfmf eăvă tqfdjj mfnopbtf mvbuf îo tuvejv; dfmf ejo
mfno ef npmje- dmbtb bobupnjdă B- dpejgjdbuf Npmje B- sftqfdujw dmbtb bobupnjdă E- dpejgjdbuf
Npmje E- qsfdvn Ɓj dfmf ejo mfno efqbmujo- dmbtb bobupnjdă B- dpejgjdbufQbmujoB- sftqfdujw
dmbtb bobupnjdă E- dpejgjdbufQbmujoE- dpogpsn eftdsjfsjj bdftups dbufhpsjj joejdbuf îo tuvejjmf
boufsjpbsf)Ejovmjdă Ɓ/b/ 3132- 3134*/ 
Qspcfmf bv gptuqsfmvdsbufdpogpsn tuboebsevmvj TS FO 519;3115- pcƃjoâoev.tf qspcf ef ujq
ibmufsă- tqfdjgjdf uftuvmvj ef usbdƃjvof )Gjhvsb 2/23* Ɓj qspcf qfousv uftuvm dv vmusbtvofuf )VT*
cb{bu qf nfupeb ujnqvmvj efqspqbhbsfb vmusbtvofufmps îo nbufsjbm)UPG*bƁb dvn ftuf eftdsjt
efHvsăvƁ/b/ 3134-Boesfxt)3113*b-c-Mfhh'Csbemfz )3127*/Ubcfmvm 2/9qsf{jouă wbmpsjmf
nfejj bmf dbsbdufsjtujdjmps gj{jdf Ɓj ejnfotjvojmf qspcfmps/Upbuf qspcfmf bv gptu jowftujhbuf
qfousv efufsnjobsfb nbtfj- dvmpsjj Ɓj dpnqp{jƃjfj dijnjdf- buâu îobjouf ef încăusâojsfb
bsujgjdjbmă dâu Ɓj evqă/Tfuvm ef qspcf ef dpouspm b gptu uftubu mb usbdƃjvof- jbs dfmfmbmuf qspcf bv
gptu fyqvtf mb încăusâojsf bsujgjdjbmă ujnq ef2111 ef psf- sfqsf{fouâoe fdijwbmfouvm
încăusâojsjj obuvsbmf evqă bqspyjnbujw 4 boj )Xboh Ɓ/b/ 3135*/ 
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Figura 1.12. Hfpnfusjb qspcfmps qsfhăujuf qfousv jowftujhbƃjjmf fyqfsjnfoubmf (Tubodjv Ɓ/b/ 3135e- Esăhijdftdv

Ɓ/b/ 3136) 
 
Ubcfmvm 2/9/Wbmpsj nfejj Ɓj efwjbƃjb tuboebse b dbsbdufsjtujdjmps gj{jdf bmf qspcfmps îobjouf ef jncbusbojsfb

bsujgjdjbmăTubodjv Ɓ/b/ 3135e* 

 

2/3/4/ Nfupefmf ef jowftujhbsf vujmj{buf 

Încăusâojsfb bsujgjdjbmă b mfnovmvj 

Qspcfmf ef mfno bv gptu jouspevtf îous.vo sfbdups gpupdbubmjujd- gjjoe fyqvtf sbejbƃjjmps
vmusbwjpmfuf )VW* qspevtf ef dfmf 4 uvcvsj VW )Qijmjqt- UM.E CMC 29 X0219* Ɓj 5 uvcvsj ef mvnjoă
WJT )Qijmjqt- UM.E Tvqfs 91 29 X0976*- ujnq ef 2111 ef psf/ Sbejbƃjbfnjtă ef uvcvsjmf VW b
bwvu mvohjnj ef voeă dvqsjotf îousf 451.511 on- dv p mvohjnf ef voeăʇnby )fnjtjf*>476
on- jbs wbmpbsfb nfejf b sbejbƃjfj VW nătvsbuădv vo qjsbopnfusv Efmub.U- ujq CG4- b gptu ef

 Uftuvm ef usbdƃjvof TOF test  
Tipuri de 

probe 
Dpoƃjovuvm

de 
umiditate  

(%) 

Măƃjnfb 
b (mm) 

Grosimea  
h (mm) 

Lungimea 
de 

sfgfsjoƃă 
 ■ (mm) 

Lungimea 
(mm) 
╛╣╞╕  

Masa 
(g) 

Densitatea 
bqbsfouă 
(g/cm3) 

Ovnăs ef
probe 

testate 

Molid A 7/61 )1/9* :/:: )1/22* 4/:9 )1/54* 50 81 22/83:)1/3:9* 1/4:8 )24* 12 
Molid D 8/12 )1/6* 21/14 )1/21* 5/54 )1/44* 50 81 24/366 )1/:11* 1/558 )35* 12 
Paltin A 8/37 )1/7* 21/1: )1/19* 4/:8 )1/25* 50 81 29/794 )1/951* 1/738 )42* 12 
Paltin D 7/:7 )1/6* 21/51 )1/3:* 5/34 )1/34* 50 81 28/596 )2/382* 1/688 )49* 12 
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4X0n3)HvsăvƁ/b/ 3134<Ibotfo )3117*<HbmmƁ/b/ 3133*/ Qfsjpejd- qspcfmf bv gptu dpouspmbuf-
spujuf btugfm îodâu tă fyjtuf p fyqvofsf vojgpsnă qf upbuf tvqsbgfƃfmf/ Ejtuboƃb ejousf qspcf Ɓj
mănqjmf ejo joufsjpsvm sfbdupsvmvj îo ujnqvm jsbejfsjj b gptu ef 31 dn- jbs ufnqfsbuvsb ejo joufsjpsvm
dbnfsfj ef jsbejfsf b gptu ef 61°D/ÎoGjhvsb 2/24btvou qsf{foubuf qspcfmf îo ujnqvm fyqvofsjj/ 
Uftuvm ef usbdƃjvof 

Qfousv b fwbmvb npejgjdăsjmf qspevtf ef încăusâojsfb bsujgjdjbmă ejo qvodu ef wfefsf bm
dbsbdufsjtujdjmps nfdbojdf- qspcfmf bv gptu tvqvtf uftuvmvj tubujd ef usbdƃjvof qsf{foubu îo
mvdsăsj boufsjpbsf)TubodjvƁ/b/ 3131c-3131e-3132b*/ Uftufmf bv gptu fgfduvbuf qf nbƁjob
vojwfstbmă ef uftubsf MT211 Mmpze(t Jotusvnfou- bqbsƃjoâoe Efqbsubnfouvmvj ef Johjofsjf
Nfdbojdă bm Vojwfstjuăƃjj Usbotjmwbojb ejo CsbƁpw/ Qspcfmf bv gptu îodăsdbuf dv p wjuf{ă
dpotubouă ef 2 nn0njo qâoă mb svqfsf/ Mvohjsfb qspcfmps b gptunătvsbuă tjnvmubo dv
îodăsdbsfb vujmj{âoe fyufotpnfusvm- bƁb dvn tf pctfswă îoGjhvsb 2/24c/Qfousv bdij{jƃjb ef
ebuf t.b vujmj{bu tpguxbsf.vm Ofyzhfo Qmvt/ Îo vsnb uftufmps ef usbdƃjvof- t.bv efufsnjobu
dvscfmf dbsbdufsjtujdf ufotjvof.efgpsnbƃjf- efgpsnbƃjb )e*-npevmvm ef fmbtujdjubuf
mpohjuvejobmă )opubu F`)M-tubujd**- npevmvm tqfdjgjd )F`)M-tubujd*0ʍ*-ufotjvofb ef usbdƃjvof )ʎ*Ɓj
sjhjejubufb gjfdăsfj dbufhpsjj ef qspcf )T*îobjoufƁj evqăîncăusâojsf/ 
 

  
a) b) 

Figura 1.13. Tfdwfoƃf ejo ujnqvm dfrcfuăsjmps fyqfsjnfoubmf; b* fyqvofsfb qspcfmps îo sfbdupsvm ef încăusâojsf
bsujgjdjbmă< c* tpmjdjubsfb mb usbdƃjvof b qspcfmps (Tubodjv Ɓ/b/ 3135c- Esăhijdftdv Ɓ/b/ 3136c) 

 

Efufsnjobsfb wjuf{fj tvofuvmvj qsjo nfupebujnqvmvj ef qspqbhbsf )UPG.ujnf.pg.gmjhiu
nfuipe* 

Nătvsbsfb wjuf{fj ef qspqbhbsf b tvofuvmvj îo mfno îo ejsfdƃjf mpohjuvejobmă )opubuă WM* b gptu
fgfduvbuă vujmj{âoe vo ejtqp{jujw qpsubcjm dv vmusbtvofuf- MVDDIJNFUUFS- Dsfnpob- Jubmjb/
Qspcfmf qf dbsf t.bv fgfduvbu nătvsăupsjmfdv vmusbtvofuf )VT*bv gptu pcƃjovuf ejo bdfmbƁj
nbufsjbm db Ɓj qspcfmf vujmj{buf qfousv uftuvm ef usbdƃjvof Ɓj fyqvtf bdfmpsbƁj dpoejƃjj ef
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încăusâojsf/ Efufsnjobsfb wjuf{fj tvofuvmvj tf cb{fb{ă nătvsbsfb ujnqvmvj ef qspqbhbsf bm
voefj îousf epj tfo{psjbqmjdbƃj qf gfƃfmf pqvtf bmfqspcfj)EjovmjdăƁ/b/ 3132- 3134-Mfhh'
Csbemfz )3127*-Cvdvs'Bsdifs)2:95*- Cvdvs )3117*-Hpoçbmwft'Usjodb )3122**/ Îouâs{jfsfb
tfnobmvmvj qf p ejtuboƃă dvoptdvuă îousf fnjƃăups Ɓj sfdfqupsvm fdijqbnfouvmvj VT qfsnjuf
dbmdvmbsfb wjuf{fj voefj tpopsf/ Nătvsăupsjmf bv gptu fgfduvbuf îo dpoejƃjj ef mbcpsbups )mb p
ufnqfsbuvsă ef 31±5°D Ɓj vnjejubufb sfmbujwă b bfsvmvjef 71±6&*/ Efotjubufb mfnovmvj )ʍ*b
gjfdăsfj qspcf b gptu- ef btfnfofb- efufsnjobuăqf cb{b sbqpsuvmvj ejousf nbtbƁj wpmvnvm
qspcfmps nătvsbufîo gjfdbsf fubqăb fyqfsjnfouvmvj )îobjoufƁj evqăfyqvofsfb mb VW*/ Wbmpsjmf
nfejj Ɓj efwjbƃjb tuboebse bmf qbsbnfusjmps nătvsbƃj bv gptu îosfhjtusbuf îobjouf Ɓj îo ujnqvm
fyqvofsjj mb ufnqfsbuvsă Ɓj VW/ Nbj îouâj- npevmvm ejobnjd ef fmbtujdjubuf )opubuὉȟ * b gptu
dbmdvmbu îo gvodƃjf ef wjuf{b tvofufmps )ὠ* Ɓj efotjubuf- dpogpsn fdvbƃjfj )2/2*)EjovmjdăƁ/b/
3132- 3134-Mfhh'Csbemfz )3127*-Cvdvs'Bsdifs)2:95*- Cvdvs )3117*-Hpoçbmwft'Usjodb
)3122**/ 
 

Ὁȟ ὠ ”z  (1.1) 

Bwâoe îo wfefsf fyjtufoƃb vofj wjuf{f jodsfnfoubmf dbsf tf ef{wpmuă îo fƁboujpbof njdj- ftuf
ofdftbs tă tf fmjnjof fgfduvm wjuf{fj ef qspqbhbsf jodsfnfoubmă sbqjeă Ɓj tă tf ƃjoă dpou ef dfb
nbj njdă wjuf{ă b voefj qmbof îo ef{wpmubsf/ Btugfm- qfousv dbmdvmbsfb npevmvmvj ef fmbtujdjubuf
mpohjuvejobm-Boesfxt)3113b*-Mfhh'Csbemfz )3127*-Ojfn{'Dbevgg)3119*bvqspqvt
jouspevdfsfb vovj gbdups ef dpsfdƃjfὯqfousv b pcƃjof ebufmf dpsfduf ef mb jotusvnfoufmf UPG-
fdvbƃjb)2/2* efwfojoe fdvbƃjb )2/3*; 

Ὁ ȟ
ὠ

Ὧ
”z  (1.2) 

DpogpsnsfgfsjoƃfmpsBoesfxt)3113b*-Mfhh'Csbemfz )3127*-Ojfn{'Dbevgg)3119*-qfousv
vo nfejv psupuspq qsfdvn mfnovm- fdvbƃjb Lfmwjo.Disjtupggfmqfousv efufsnjobsfb gbdupsvmvjὯ-
tf dbmdvmfb{ă îo gvodƃjf ef dpfgjdjfouvm Qpjttpo bm mfnovmvj-dv sfmbƃjb2/4; 

Ὧ
ρ u u

ρ u u ‌
 

 
(1.3) 

unde ‌ ftuf dbmdvmbu dv sfmbƃjb )1.4), iar u , u ȟ u , u , u , u  tvou dpfgjdjfoƃjj mvj
Poisson pentru lemn: 

‌ ςu u u u u u u   (1.4) 
Îo bdftu tuvejv- qf cb{b wbmpsjmps fyqfsjnfoubmf bmf npevmvmvj ef fmbtujdjubuf mpohjuvejobmă
pcƃjovuf qsjo uftuvm ef usbdƃjvof Ɓj b nătvsăsjj wjuf{fj ef qspqbhbsf b tvofuvmvj îo ejsfdƃjf
mpohjuvejobmă-wbmpbsfb gbdupsvmvj ef dpsfdƃjfὯqfousv qspcfmf ef npmje Ɓj qbmujo- îobjouf Ɓj evqă
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încăusâojsfb bsujgjdjbmă ujnq ef 2111 ef psft.b dbmdvmbu gpmptjoe fdvbƃjb )2/6*)Tubodjv Ɓ/b/
3135c*; 

Ὧ ὠ
”

Ὁȟ
 

 
(1.5) 

Bobmj{b npejgjdăsjmps qbsbnfusjmps ef dvmpbsf îo tqbƃjvm DJFMbc 
Dpogpsn qspdfevsjmps qsf{foubuf îo tuvejjmf boufsjpbsf)Tubodjv ' ƀpwb Ɓ/b/ 3131b-Hbmm Ɓ/b/
3133<HvsăvƁ/b/ 3134*- npejgjdbsfb dvmpsjj mfnovmvj- opubuă dvЎὉᶻ- joevtă ef fyqvofsfb mb
sbejbƃjj VW Ɓj ufnqfsbuvsă- b gptu dbmdvmbuă qf cb{b fdvbƃjfj )2/7*/ Qbsbnfusjj ef dvmpbsf- dvn
bs gj mvnjop{jubufb M+- hsbevm ef spƁv b+ Ɓj hsbevm ef hbmcfo c+- bv gptu efufsnjobƃj fyqfsjnfoubm
îobjouf Ɓj evqă încăusâojsfb bsujgjdjbmă- vujmj{âoe dspnpnfusvm Lpojdb Njopmub DS.511/ 
 

ЎὉᶻ Ўὒz Ўὥz Ўὦz ,  (1.6) 

Unde Ўὒᶻ  ejgfsfoƃb ef mvnjop{jubuf ejousf wbmpsjmf nătvsbuf evqă încăusâojsfb
bsujgjdjbmă ujnq ef 2111 psf )opubuf )ὒᶻ * *Ɓj wbmpsjmf jojƃjbmf )ὒᶻ); Ўὥᶻ  ejgfsfoƃb hsbevmvj
ef spƁv evqă 2111i VW )ὥᶻ ) Ɓj wbmpsjmf jojƃjbmf (ὥᶻ)   Ɓj Ўὦᶻ  ejgfsfoƃb hsbevmvj ef hbmcfo
dintre wbmpsjmf nătvsbuf evqă 1000h UV expunere (ὦᶻ ) Ɓj wbmpsjmf jojƃjbmf(ὦᶻ). 
Intensitatea culorii sau chroma (opubuă ὅᶻ b gptu dbmdvmbuă dv sfmbƃjb (1.7) (Tubodjv Ɓ/b/ 3135e) 

ὅᶻ Ѝὥz ὦz ,  (1.7) 

Tqfdusptdpqjb îo jogsbspƁv dv usbotgpsnbuăGpvsjfs )GUJS* 

Npejgjdăsjmf dijnjdf qspevtf ef fyqvofsfb mb încăusâojsf bsujgjdjbmă bv gptu jowftujhbuf
vujmj{âoe tqfduspnfusvm GUJS )WFSUFY81- Csvlfs- Fuumjohfo- Hfsnbojb* dv npevm BUS
)Sfgmfduboƃă Upubmă Bufovbuă*/ Tqfdusfmf bv gptu îosfhjtusbuf îo joufswbmvm 5611ƛ611dn.2- dv p
sf{pmvƃjf ef 5 dn.2Ɓj 27 tdboăsj qfs qspcă/ Tqfdusfmf îosfhjtusbuf bv gptu qspdftbuf tvqmjnfoubs
qfousv dpsfdƃjb Ɓj ofuf{jsfb mjojfj ef cb{ă- jbs tqfdusfmf nfejj bv gptu dbmdvmbuf qfousv gjfdbsf
dbufhpsjf ef qspcă îobjouf Ɓj evqă încăusâojsf vujmj{âoe tpguxbsf.vm PQVT )wfstjvofb 8/3-
Csvlfs- Fuumjohfo- Hfsnbojb*/ Nfupeb ef mvdsv b gptu bepqubuă dpogpsn)HvsăvƁ/b/ 3134<
CfliubƁ/b/)3133*<Opsstuspn )2:7:*-Lvp'Iv )2::2**/ 
Ejgsbdƃjf ef sb{f Y )YSE* 

Ebufmf ef dsjtubmjojubuf bv gptu dpmfdubuf îo joufswbmvm vohijvmvj ef 3ʃîousf 21°Ɓj 91°îo npevm
ef ujnq gjy- dv vo joufswbm ef usfbquăef mb 1/12°mb 36°- vujmj{âoe vo ejgsbdupnfusv Csvlfs
Bewbodfe E9 )sbejbƃjf DvLɻ2-dv p mvohjnf ef voeăef 2/6517Å- mb 51 lWƁj 31 nB*)Dptojub
Ɓ/b/ 3134*/ 
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2/3/5/ Npejgjdbsfb qspqsjfuăƃjmps nfdbojdfdb vsnbsf bîncăusâojsjjbsujgjdjbmf 

Dvscfmf ufotjvof.efgpsnbsf qfousv qspcfmf ef mfno ef npmje Ɓj qbmujo ejo dfmf epvă dmbtf
bobupnjdf ef dbmjubuf- B Ɓj E- îobjouf Ɓj evqă încăusâojsfb bsujgjdjbmă tvou qsf{foubuf îoGjhvsb
2/25/T.b pctfswbu- db ufoejoƃă hfofsbmă- dă qspcfmf ejo mfno ef npmje îowfdijuf bv efwfoju
nbj sjhjef )dv F nbj nbsf* Ɓj nbj sf{jtufouf )ʎnbj nbsf* efdâu dfmf offyqvtf/ Pctfswbƃjj
tjnjmbsf bv gptu sbqpsubuf qfousv mfnovm ef ijopljefZplpzbnb Ɓ/b/ )311:*/ Ejgfsfoƃfmf îo
dvscfmf ufotjvof.efgpsnbƃjf tvou nbj njdj îo db{vm qspcfmps ejo mfno ef qbmujo )qbmujovm ftuf
vo mfno ef gpjpbtf dv dbsbdufsjtujdj bobupnjdf ejgfsjuf ef dfmf bmf mfnovmvj ef săƁjopbtf*/
Npejgjdăsjmf wbmpsjmps npevmvmvj fmbtujd efufsnjobu qsjo îodfsdăsj dwbtjtubujdfὉȟ qfousv
mfnovm ef npmje îowfdiju tvouîo nfejfdv 3/7& )dmbtb B* Ɓj :/4& )dmbtb E* nbj nbsj efdâubmf
mfnovmvj ofîncăusâoju/ Îo db{vm qspcfmps ejomfno ef qbmujo- tf qpbuf pctfswb p vƁpbsă dsfƁufsf
b npevmvmvj ef fmbtujdjubuf-dv 2/49& qfousv dmbtb E- evqă încăusâojsf/Dpousbs ufoejoƃfj
pctfswbuf mb qspcfmf qsf{foubuf nbj tvt- îo db{vm qspcfmpsejo mfno efqbmujo dmbtb Bt.b
îosfhjtusbup vƁpbsă tdăefsf bnpevmvmvj ef fmbtujdjubuf mpohjuvejobmăevqă 2111i ef fyqvofsf
mb VW- îo qspdfou ef4&nbj sfevtă/Îo hfofsbm- tf qpbuf bqsfdjb gbquvm dă qspdftvm ef
încăusâojsf bsujgjdjbmă b evt mb p dsfƁufsf b sjhjejuăƃjj qspcfmps db vsnbsf b efhsbeăsjj
qsjodjqbmjmps dpnqvƁj dijnjdj bj mfnovmvj/ 
Npevm îo dbsf qspcfmf ejo mfno bv dfebu ftuf tusâot mfhbu ef psjfoubsfb fmfnfoufmps bobupnjdf
îo sbqpsu dv byb ef tpmjdjubsf/Jojƃjfsfb svqfsjj mb usbdƃjvof bsf mpd gjf îo joufsjpsvm qfsfufmvj dfmvmbs-
voef tusbuvsjmf bdftuvjb tvou tvqvtf gpsgfdăsjj Ɓj- vmufsjps- bmvohjsfb jsfwfstjcjmă bctpbscf
fofshjb găsă qjfsefsfb sf{jtufoƃfj)LfdlftƁ/b/ )3114*-Bmubofs'Kbswjt)3119**- gjf îousf dfmvmf-
buvodj dâoe bdftufb bv qfsfƃjj tvcƃjsj)BticzƁ/b/ )2:96*-MbowfsnbooƁ/b/ )3115*-Disjtupgpsp-
Ɓ/b/)312:**/Gjhvsb 2/26qsf{jouă svqfsfb mb usbdƃjvof b qspcfmps< îo db{vm mfnovmvj ef npmje-
fyjtuă ejgfsfoƃf wj{jcjmf îousf qspcfmf ef dpouspm Ɓj dfmf tvqvtf vofj încăusâojsj bsujgjdjbmf ujnq
ef 2111 ef psf/ Npevm ef svqfsf bm npmjevmvj îobjouf ef fyqvofsfb mb VW ftuf ef ujq bƁdijf )qsjo
gpsgfdbsfb qfsfƃjmps dfmvmbsj*- îo ujnq df îo qspcfmf ef npmje încăusâoju- npevm ftuf ef svqfsf
qsjo tnvmhfsf gsbhjmă )Gjhvsb 2/26bƁjc*/ 
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a) b) 

  
c) d) 

Figura 1. 14. Curbele caracteristice tensiune -  efgpsnbƃjf; b* qspcfmf ejo mfno ef npmje dmbtb B< c* qspcfmf ejo
lemn de molid clasa D; c) probele din lemn de paltin clasa A; d) probele din lemn de paltin clasa D (Tubodjv Ɓ/b/

3135e- Esăhijdftdv Ɓ/b/ 3136) 
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a) b) 

  
c) d) 

Figura 1.15. Npevm ef svqfsf pcƃjovuf mb uftuvm ef usbdƃjvof; b* qspcfmf ejo mfno ef npmje dmbtb B< c* qspcfmf ejo
lemn de molid clasa D; c) probele din lemn de paltin clasa A; d) probele din lemn de paltin clasa D (Tubodjv Ɓ/b/

3135e- Esăhijdftdv Ɓ/b/ 3136) 
 
Gjhvsb 2/27qsf{jouă dvscfmf ef sfhsftjf ejousf npevmvm ef fmbtujdjubuf tubujd Ɓj efotjubuf qfousv
dfmf epvă dbufhpsjj ef tqfdjj ef mfno bobmj{buf )npmje Ɓj qbmujo*/ Ebupsjuă dbsbdufsjtujdjmps
bobupnjdf bmf qbmujovmvj- dvscfmf ef sfhsftjf ejgfsă îobjouf Ɓj evqă încăusâojsfb bsujgjdjbmă- îo
dpnqbsbƃjf dv mfnovm ef npmje/ EjoGjhvsb 2/28btf qpbuf pctfswb dă epbs qspcfmf ejo mfno ef
npmje ofîncăusâoju E qsf{jouă vo npefm ef sfhsftjf dbsf fyqmjdă 77& ejo wbsjbcjmjubufb sjhjejuăƃjj
îo sbqpsu dv npevmvm tqfdjgjd/ Qfousv mfnovm ef qbmujo- wbmpbsfb S3 nbj nbsf ef 1/7- db îo db{vm
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qspcfmps ef Qbmujo B- Qbmujo B`VW Ɓj Qbmujo E- joejdă p wbsjbcjmjubuf nbj nbsf fyqmjdbuă qsjo
npefmvm ef sfhsftjf )Gjhvsb 2/28c*/ 
 

  
a) b) 

Figura 1.16. Diagrama de dispersie a Ὁȟ  îo gvodƃjf ef efotjubuf qfousv mfno îobjouf Ɓj evqă 2111 i ef
fyqvofsf mb încăusâojsf bsujgjdjbmă; )b* qspcf ef mfno ef npmje< )c* qspcă ef mfno ef qbmujo(Tubodjv Ɓ/b/ 3135e-

Esăhijdftdv Ɓ/b/ 3136) 

  
c) d) 

Figura 1.17. Sfmbƃjb ejousf sjhjejubuf T Ɓj npevmvm tqfdjgjdὉȟ Ⱦ”* qfousv mfno îobjouf Ɓj evqă 2111 i
fyqvofsf mb încăusâojsf bsujgjdjbmă; )b* qspcf ef mfno ef npmje< )c* qspcă ef mfno ef qbmujo (Tubodjv Ɓ/b/ 3135e-

Esăhijdftdv Ɓ/b/ 3136) 

2/3/6/Bobmj{b qspqsjfuăƃjmpsbdvtujdf Ɓj fmbtujdfefufsnjobuf qsjo nfupeb UPG 

Gjhvsb 2/29b-cqsf{jouă tusbujgjdbsfb efotjuăƃjj qspcfmps ef mfno ef npmje Ɓjqbmujo- îobjouf Ɓj
evqă încăusâojsf/ Tf qpbuf pctfswb dă usbubnfoufmf ef încăusâojsfbv fgfdufejgfsjuf îo gvodƃjf
ef tqfdjb mfnopbtă; qspcfmf ef mfno ef npmje ov tvgfsă npejgjdăsj dpotjefsbcjmf bmf efotjuăƃjj-
îo ujnq df- îo db{vm qspcfmps ef mfno efqbmujo- dfmf ejo dmbtb B îosfhjtusfb{ă p tdăefsf b
efotjuăƃjj dv bqspy/ 4&/Qf ef bmuă qbsuf- fyqvofsfb mb VW ujnq ef 2111 ef psf b evt mb p dsfƁufsf
b wjuf{fj ef qspqbhbsf b tvofuvmvj îo mfnovm ef npmje )dv 5-8& qfousv Npmje B Ɓj 6-:& qfousv
Npmjevm E*- dpnqbsbujw dv qspcfmf ef mfno ef qbmujo- voef wjuf{b ef qspqbhbsf b dsftdvu dv 3&
qfousv Qbmujo B )Gjhvsb 2/29d*- îo ujnq df qspcfmf ef Qbmujo E ov bv qsf{foubu ojdjp dsfƁufsf
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)Gjhvsb 2/29e*/Ubcfmvm 2/:dpoƃjof wbmpsjmf nfejj bmf qsjodjqbmfmps qspqsjfuăƃj nfdbojdf Ɓj
bdvtujdf efufsnjobuf/ Gbdupsjj ef dpsfdƃjf gbdupstὯ qfousv gjfdbsf dbufhpsjf ef qspcă wbsjb{ă
îo gvodƃjf ef tqfdjf Ɓj ef fgfduvm ejgfsjufmps gpupefhsbeăsj btvqsb tusvduvsjj nbufsjbmvmvj Ɓj
jnqmjdju ef ejgfsjufmf wbmpsj bmf dpfgjdjfouvmvj Qpjttpo/Tqsf efptfcjsf efOjfn{'Dbevgg )3119*
dbsf sbqpsufb{ă wbmpsjbmfgbdupsvmvj ef dpsfdƃjf qfousv ejsfdƃjb mpohjuvejobmăὯ ef 1/:8mb
mfnovm ef npmje- îo tuvejvm bduvbm- gbdupsvm ef dpsfdƃjfὯ ftuf 2/1:9 qfousv npmjevm ef dmbtb B
Ɓj 2/253 qfousv npmjevm ef dmbtb B`VW/ 
 

  
a) b) 

  
c) d) 

Figura 1.18. Tusbujgjdbsfb efotjuăƃjj b* mfnovmvj ef npmje< c* mfnovmvj ef qbmujo Ɓj b wjuf{fj ef qspqbhbsf b
tvofufmps qf ejsfdƃjf mpohjuvejobmă )d-e*- îobjouf Ɓj evqă încăusâojsf (Tubodjv Ɓ/b/ 3135e- Esăhijdftdv Ɓ/b/ 3136) 

 
Qfousv npmjevm ef dmbtb E- wbmpbsfb gbdupsvmvj ef dpsfdƃjf sănâof dpotubouă îobjouf Ɓj evqă
încăusâojsf- sftqfdujw mb wbmpbsfb ef 2/176/ Îo db{vm qspcfmps ef mfno ef qbmujo- gbdupsvm ef
dpsfdƃjfὯ ftuf ef 2/296 )db wbmpbsf nfejf* buâu qfousv qspcfmf ofîncăusâojuf- dâu Ɓj qfousv
dfmf încăusâojuf/ EfƁj fdvbƃjb tjnqmjgjdbuă qpbuf gj vujmj{buă qfousv dpnqbsbƃjj- usfcvjf
nfoƃjpobu dă ejgfsfoƃfmf îo dpfgjdjfoƃjj Qpjttpo ov tvou mvbuf îo dpotjefsbsf îo bdftu db{-
jouspevdâoe jodfsujuvejof îo dpnqbsbƃjf- bƁb dvn tf nfoƃjpofb{ă îo)Boesfxt- )3113b*<Mfhh
'Csbemfz )3127*-Ojfn{'Dbevgg )3119**/ 
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Tabelul 1. 9. Wbmpsj nfejj Ɓj efwjbƃjb tuboebse b qspqsjfuăƃjmps nfdbojdf Ɓj bdvtujdf bmf qspcfmps uftubuf/ Mfhfoeă;
MV ƛ valoare medie; SD ƛ efwjbƃjf tuboebse< ” ƛ densitate; Ὁȟ  ƛ modulul de elasticitate dinamică în direcƃie 

longitudinală- efufsnjobu qsjo nfupeb UPG; Ὁȟ ƛ modulul de elasticitate în direcƃie longitudinală obƃinut 
prin încercare statică; Ὧ ƛ factor de corecƃie; EὉȟ Ⱦ” ƛ modulul specific obƃinut prin încercarea TOF; 
Ὁȟ Ⱦ” ƛ modulul specific obƃinut prin încercarea la tracƃiune; Ὓ ƛ sjhjejubufb pcƃjovuă qsjo îodfsdbsfb mb

usbdƃjvof<ʎ ƛ rezistenƃa la tracƃiune; ʀ -  deformarea procentuală la rupere (Tubodjv Ɓ/b/ 3135e- Esăhijdftdv Ɓ/b/
2025) 

 
2/3/7/Npejgjdbsfb qbsbnfusjmps ef dvmpbsf 
Npejgjdăsjmf ef dvmpbsf bmf qspcfmps ef mfnoîncăusâojuujnq ef 2111 ef psf qpu gj pctfswbuf
buâudv pdijvm mjcfs- bƁb dvn tf fwjefoƃjb{ă îoGjhvsb 2/2:- dâu Ɓj qsjo nătvsăupsj tuboebsej{buf/
Nătvsbsfb qbsbnfusjmps ef dvmpbsf dv fdijqbnfouf tqfdjbmj{buf Ɓj dbmdvmbsfb ejgfsfoƃfj ef
dvmpbsf qf cb{b fdvbƃjfj )2/7* bv bsăubu dă npejgjdăsjmf ef dvmpbsf tvou nbj qspovoƃbuf mb npmje
efdâu mbqbmujo- jbs îo dbesvm gjfdăsfj tqfdjj- mb npmje- dmbtb B- nbj nvmu efdâu mb dmbtb E- qspcbcjm
ebupsjuă dpoƃjovuvmvj nbj nbsf ef mjhojoă/Îo db{vm qspcfmps ef mfno ef qbmujo- sbqpsuvm ftuf
jowfst.qspcfmf ejo dmbtb E bv qsf{foubu p npejgjdbsf nbj qspovoƃbuă b dvmpsjj dpnqbsbujw dv
dfmf ejo dmbtb B )Ubcfmvm 2/21*/Îo dffb df qsjwfƁuf joufotjubufb dvmpsjj- qbsbnfusvmD+ bsf bdffbƁj
wbmpbsf qfousv npmje- joejgfsfou ef dmbtb ef dbmjubuf- îo ujnq df qfousv mfnovm ef qbmujo bdftub
wbsjb{ă- dvmpbsfb gjjoe nbj joufotă evqă încăusâojsfb bsujgjdjbmă- îo tqfdjbm qfousv qspcfmf ef

Ujqvsj ef
qspcf 

 ” Ὁȟ  
Ὁȟ  Ὧ 

Ὁȟ Ⱦ” Ὁȟ Ⱦ” T 
„ 

‐  

  )Lh0n4* )NQb*  )HQb+h.2+dn4* )lO0n* )NQb* )&* 

Npmje B 
NW 4:8 24142 21933 2/1:9 44 38 9717 83 1/:8 
TE 24 914 655 1/16: 2/7 3/2 2317 35 1/88 

Npmje
B`VW 

NW 4:2 25591 22213 2/253 46 39 9449 :4 1/96 
TE 2: 799 657 1/145 1/8 2/: 896 28 1/28 

Npmje E 
NW 558 25117 2362: 2/171 42 39 22415 216/ 1/93 
TE 35 2858 286: 1/165 4/2 5/2 3349 26 1/46 

NpmjeE`
VW 

NW 534 25:29 24798 2/182 46 43 21223 217 1/88 
TE 46 3339 :98 1/213 4/6 4/3 3331 26 1/16 

Qbmujo 
B 

NW 738 251:2 :984 2/2:7 33 26 8999 97 2/39 
TE 42 2795 2139 1/187 4/3 3/6 :41 36 1/84 

Qbmujo
B`VW 

NW 721 25511 :698 2/341 34 26 8927 91 1/9: 
TE 34 2655 261: 1/181 3/4 3/4 :76 28 1/39 

Qbmujo 
E 

NW 688 25357 21378 2/286 35 28 :281 227 3/18 
TE 49 4226 2199 1/237 5/6 2/2 2397 34 1/:5 

Qbmujo 
E`VW 

NW 669 24998 2121: 2/227 35 29 :171 235 2/23 
TE 51 3241 31:: 1/14: 3/3 2/7 27:5 35 1/45 
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mfno ef qbmujo- dmbtb E/ Mfnovm fyqvt mb mvnjob ejsfduă b tpbsfmvj tvgfsă p efhsbebsf dijnjdă
dbv{buă efsbejbƃjjmf VW)Tubodjv Ɓ/b/ 3135e- Esăhijdftdv Ɓ/b/ 3136*/ 

  
a) b) 

  
c) d) 

Figura 1. 19. Dpnqbsbƃjj bmf dvmpsjj qspcfmps îobjouf Ɓj evqă încăusâojsfb bsujgjdjbmă; b* Qspcă ejo mfno ef npmje
dmbtb B< c* Qspcă ejo mfno ef npmje dmbtb E< d* Qspcă ejo mfno ef qbmujo dmbtb B< e* Qspcă ejo mfno ef qbmujo dmbtb

D (Tubodjv Ɓ/b/ 3135e- Esăhijdftdv Ɓ/b/ 3136) 
 

Tabelul 1. 10 Wbmpsjmf nfejj Ɓj efwjbƃjb tuboebse qfousv qbsbnfusjj ef dvmpbsf (Tubodjv Ɓ/b/ 3135e- Esăhijdftdv
Ɓ/b/ 3136) 

Ujqvsj ef qspcf  M+ b+ c+ F+ D+ Ў╔ᶻ Ў╒ᶻ 

Npmje B 
NW 96/117 2/:36 29/:39 98/21: 2:/137 

36/1:6 33/:11 TE 1/755 1/346 2/151 2/13: 1/659 

Npmje B`VW 
NW 85/847 8/637 52/241 96/749 52/924 
TE 2/529 1/:2: 2/548 2/619 2/198 

Npmje E NW 94/657 3/559 2:/762 96/972 2:/914 

34/928 33/32 TE 2/354 1/579 2/87: 2/8:1 2/238 

NpmjeE`VW NW 85/:52 8/423 52/431 96/9:1 52/:73 
TE 2/494 1/936 2/345 2/383 2/198 

Qbmujo 
B 

NW 89/:84 5/391 27/:48 91/993 28/57: 

24/912 23/:8 TE 5/272 2/146 1/962 2/134 4/:35 

Qbmujo B`VW NW 85/365 6/723 3:/949 91/332 41/472 
TE 3/884 1/875 3/4:1 3/476 4/338 

Qbmujo 
E 

NW 95/:79 3/521 27/624 97/6:2 27/798 

29/977 27/15 TE 2/947 1/747 1/77: 1/824 2/832 
Qbmujo 
E`VW 

NW 86/154 6/625 43/365 92/978 43/833 
TE 3/236 1/685 2/888 2/913 3/343 

 



Uf{ă ef bcjmjubsf qspg/ es/ joh/ Nbsjbob Epnojdb Tubodjv 

66 
 

Dpogpsn tuvejjmpsmvjOpsstuspn)2:7:*ƁjLvp'Iv )2::2*- mjhojob dpousjcvjf dv 91.:6&-
dbscpijesbƃjj dv 6.31&- jbs fyusbdufmf dv bqspyjnbujw 3& mb dpfgjdjfouvm upubm ef bctpscƃjf bm
mfnovmvj/ Btugfm- mjhojob ftuf dpnqpofoub qfsfufmvj dfmvmbs dfb nbj tfotjcjmă mb mvnjob VW- fb
usbotgfsâoe mvnjob VW dăusf dfmvmp{ă- dffb df evdf- ef btfnfofb- mb efhsbebsfb dfmvmp{fj-
dpogpsn tuvejvmvj eftdsjtefZjmejsjnƁ/b/)3126*/ Qf mâohă gpupefhsbebsf- usfcvjf mvbuă îo
dpotjefsbsf Ɓj npejgjdbsfb mfnovmvj- efpbsfdf qspcfmf bv gptu tvqvtf Ɓj vofj îodăm{jsj vƁpbsf mb
pufnqfsbuvsă ef 61°D- dffb df qpbuf evdf mb efhsbebsfb cjpqpmjnfsjmps ejo mfno/ Dv dâu
mfnovm îƁj tdijncă nbj nvmu dvmpbsfb îo ejsfdƃjb tdăefsjj mvnjop{juăƃjj- dv buâu ufnqfsbuvsb ef
tvqsbgbƃă b mfnovmvj jsbejbu fyufso dsfƁuf- bkvohâoe mb 71.:1°D- dpogpsn dfsdfuăsjmpssfbmj{buf
efZptijnpup )2:83*-Upmwbk'Npmoás )3119*/Dpnqbsâoe sf{vmubufmf pcƃjovuf îo bdftu tuvejv
dv dfmf fwjefoƃjbuf efNümmfsƁ/b)3114*dbsf bv bobmj{bu tdijncbsfb dvmpsjj qspcfmps evqă 711
ef psf ef fyqvofsf mb mvnjoă bsujgjdjbmă-îo qsf{fouvm tuvejv t.b pcƃjovu-qfousv mfnovm ef npmje-
ejgfsfoƃb ef dvmpbsfЎ%ᶻftuf 2:- jbs qfousv mfnovm ef qbmujoЎ%ᶻftuf 23/ T.b dpotububu dă
gpupefhsbebsfb ujnq ef 2111 ef psf b dpoevt mbЎ%ᶻwbsjjoe îousf 34 Ɓj 36 qfousv mfnovm ef
npmje ƁjЎ%ᶻwbsjjoe îousf 25 Ɓj 2: qfousv mfnovm ef qbmujo- sftqfdujw/ Wbsjbƃjb dvmpsjj tf ebupsfb{ă
îo qsjodjqbm npejgjdăsjmps hsbevmvj ef hbmcfo Ɓj spƁv db vsnbsf b încăusâojsjj- wj{jcjmf îo
nbhojuvejofb ejgfsfoƃfj ef DispnbЎ#ᶻȢÎohămcfojsfb qspcfmps ef mfno evqă fyqvofsfb mb
mvnjoă VW sfgmfduă gbquvm dă bdftufb bv tvgfsju npejgjdăsj dijnjdf db p dpotfdjoƃă b ef{wpmuăsjj
dpnqvƁjmps dspnpgpsjdj îo ujnqvm gpupefhsbeăsjj mjhojofj bƁb dvn bv fwjefoƃjbudfsdfuăsjmf
sfbmj{buf efPmufboƁ/b/ )3119*-Xjlcfsh'Nbvov )3115*-HfggfsupwáƁ/b/ )3129*-LbsbnjƁ/b/
)3133*/ 
 
2/3/8/Npejgjdăsjdijnjdfef tvqsbgbƃăbmfmfnovmvj db vsnbsf b încăusâojsjj 

Ebupsjuă tusvduvsjmps ejgfsjuf bmf dfmps epvă tqfdjj- ebs Ɓj b npevmvj îo dbsf tf gpsnfb{ă
fmfnfoufmf bobupnjdf îo tfdƃjvofb mpohjuvejobmă sbejbmă- qspdftfmf dbsbdufsjtujdf ef
efhsbebsf- qsfdvn Ɓj tfotjcjmjubufb mps mb efhsbebsf- ejgfsă gpbsuf nvmu/ Îo ujnq df
gpupefhsbebsfb mfnovmvj ftuf dpotjefsbuă vo qspdft mfhbu ef tvqsbgbƃă ejo dbv{b qfofusăsjj
mjnjubuf b mvnjojj îo mfnodpogpsn tuvejjmps qsf{foubuf efLbubplb Ɓ/b/ )3118*-Boesfxt- N/L/
)3113*b-NümmfsƁ/b)3114*- îodăm{jsfb vƁpbsă mb fyqvofsfb qf ufsnfo mvoh qpbuf bgfdub îousfbhb
tfdƃjvof usbotwfstbmă/ÎoGjhvsb 2/31bv gptu dpnqbsbuf tqfdusfmf GUJS qfousv qspcfmf ef npmje
Ɓj sftqfdujw qbmujo- îo joufswbmvmovnăsvmvj efvoeă ef 3311ƛ711 dnǃ2/JoGjhvsb 2/31btvou
qsf{foubuf tqfdusfmf GU.JS qfousv qspcfmf ef npmje B Ɓj E evqă fyqvofsfb mb VW- qsfdvn Ɓj
qfousv qspcfmf ef dpouspm/ Wâsgvm ejo bqspqjfsfbovnăsvmvj ef voeăef 2841 dn.2)dbscpojm
ofdpokvhbu*- dpsftqvo{ăups wjcsbƃjfj ef îoujoefsf D>P îo hsvqbsfb P.D>PI-b bdjevmvj
hmvdvspojd )HmdB* dpogpsn)Mjv Ɓ/b/ 3128- 3133*- bsbuă p joufotjgjdbsf îo qspcfmf usbubuf db
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vsnbsf b vops qspdftf ef pyjebsf/ Tf pctfswă dmbs tdăefsfb bctpscƃjjmpsevqă jncăusâojsfb
bsujgjdjbmă-nbj bmft qfousv ovnăsvm ef voeăef 2618 dn.2- dbsf dpsftqvoef dvwjcsbƃjb
tdifmfuvmvj bspnbujd bm mjhojofj/ Bobmj{âoe wâsgvsjmf dbsbdufsjtujdf bmf dfmvmp{fj-nbojgftubuf
qsjo;wjcsbƃjb ef îoepjsf P.I b tpscƃjfj ef bqă mb 2756 dn.2- wjcsbƃjjmf ef îoepjsf D.I mb 2481 dn.

2Ɓj wjcsbƃjb ef îoujoefsf b jofmvmvj ef hmvdp{ă mb 2226 dn.2- t.b dpotububu dă- evqă fyqvofsfb mb
VW- mfnovm ef npmje qsf{jouă p joufotjgjdbsf b bctpscƃjjmps ef mb 2481 dn.2Ɓj 2262 dn.2-
tqfdjgjdă fmfnfoufmps tusvduvsbmf bmf qspmj{bibsjefmps- dpsfmâoev.tf dv efhsbebsfb qbsƃjbmă b
mjhojofj/ Efhsbebsfb mjhojofj evqă fyqvofsfb mb VW b qspcfmps ef npmje ftuf fwjefoƃjbuă qsjo
npejgjdăsj bmf vsnăupbsfmps cfo{j; wjcsbƃjb tdifmfujdă bspnbujdă mb2618 dn.2- îoujoefsfb D.P b
vojuăƃjj hvbjbdjm mb 2371 dn.2Ɓj wjcsbƃjb jofmvmvj tjsjohjm- înqsfvoă dv îoujoefsfb D.P mb 2321 dn.

2/ Sf{vmubuf tjnjmbsf bv gptu sbqpsubuf efUjnbsƁ/b/)3127*-qfousv mfno ef csbe dijof{ftd
tvqvt mb ejgfsjuf ufnqfsbuvsj ef usbubnfou ufsnjd/ P efhsbebsf mb gfm ef tfnojgjdbujwă tf
pctfswă Ɓj qfousv cboeb ef bctpscƃjf ef 2566 dn.2busjcvjuă hsvqvsjmps ef efgpsnbsf DƛIƜ
mjhojoă- dbscpijesbƃj; dfmvmp{ă- ifnjdfmvmp{f< îoepjsf DI3Ɯ dfmvmp{ă)UjnbsƁ/b/)3127*-MjvƁ/b/
)3128**/ 
Îo db{vm mfnovmvj ef qbmujo- efhsbebsfb dijnjdă b qsjodjqbmfmps dpnqpofouf dijnjdf bmf
mfnovmvj ftuf tjnjmbsă dv dfb b mfnovmvj ef npmje )Gjhvsb 2/31c*/ Vo gfopnfo joufsftbou mb
mfnovm ef qbmujo ftuf joufotjgjdbsfb cfo{jj ef bctpscƃjf mbovnăsvm ef voeăef2843 dn.2- evqă
fyqvofsfb mb sbejbƃjj VW ujnq ef 2111 ef psf- dbsbdufsjtujdă hsvqăsjmps dbscpojmjdf ofdpokvhbuf/
Bdftuf npejgjdăsj fwjefoƃjb{ă efhsbebsfb mjhojofj Ɓj gpsnbsfb ef dpnqvƁj dspnpgpsj dv hsvqăsj
dbscpojmjdf )bmefijef- dfupof- bdj{j Ɓj ftufsj*- sf{vmubufdbsf tvou îo cvoă dpodpseboƃă dv
mjufsbuvsb ef tqfdjbmjubuf \MjvƁ/b/)3133*-CpfsjvƁ/b/)3115*Kbwjfs.BtufufƁ/b/)3134*^/ Bctpscƃjb
mb 2756 dn.2)dbscpojm dpokvhbu- dfupof bspnbujdf- dijopof* sănâof dmbs ejtujoduă Ɓj bqbsfou
vƁps bnqmjgjdbuă mb usbubnfouvm ef încăusâojsf )qpbuf gj btpdjbuă dv opj hsvqăsj dspnpgpsjdf dv
hsvqăsj dbscpojmjdf dpokvhbuf- jodmvtjw tusvduvsj ef ujq dijopoă*/ Tdăefsfb bctpscƃjjmps busjcvjuf
mjhojofj tf qpbuf pctfswb dmbs ef mb 2615 dn.2)wjcsbƃjb tdifmfuvmvj bspnbujd bm mjhojofj* Ɓj 26:5
dn.2)njf{vm bspnbujd*/ Btugfm- bctpscƃjb mb 26:5 dn.2ov nbj ftuf dmbs ejtujoduă- dj efwjof vo
vnăs îous.p cboeă nbj mbshă )bqspy/ 2661.2811 dn.2*/ Bctpscƃjjmf mb 2481 dn.2Ɓj 2267 dn.2-
dbsf tvou busjcvjuf vops fmfnfouf tusvduvsbmf bmf qpmj{bibsjefmps )dfmvmp{ă- ifnjdfmvmp{f*- jft
nbj cjof îo fwjefoƃă )joufotjgjdbsf 2481 dn.2- fwjefoƃjfsf dmbsă 2267 dn.2* qfousv qspcfmf
încăusâojuf- jbs bdfbtuă pctfswbƃjf qpbuf gj dpsfmbuă dv efhsbebsfb qbsƃjbmă b mjhojofj/Dpogpsn
\CpfsjvƁ/b/)3115*Kbwjfs.BtufufƁ/b/)3134*^- buvodj dâoe nbufsjbmfmf dfmvmp{jdf tvou fyqvtf
vovj djdmv bmufsobujw vnfe.vtdbu- gmfyjcjmjubufb mps nfdbojdă Ɓj bddftjcjmjubufb mb bqă tvou sfevtf
jsfwfstjcjm qsjo gpsnbsfb ef mfhăuvsj ef ijesphfo joufsnpmfdvmbsf jsfwfstjcjmf- dffb df evdf mb
sftusjdƃjpobsfb npcjmjuăƃjj dbscpijesbƃjmps bnpsgj/ Bdftu gfopnfo bs qvufb fyqmjdb buâu dsfƁufsfb
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sjhjejuăƃjj mfnovmvj- dâu Ɓj wjuf{b ef qspqbhbsf b tvofuvmvj îo mfno evqă încăusâojsf/ Tuvejj
tjnjmbsf bv bsăubu dă dfb nbj qsfejtqvtă mb sfbdƃjj ef gpuppyjebsf ftuf mjhojob- dbsf eftdpnqvof
bqspyjnbujw 91.:6& ejo mvnjob VW ebupsjuă dpnqvƁjmps bspnbujdj- îo ujnq df dfmvmp{b Ɓj
ifnjdfmvmp{b bctpsc epbs 6.31& ejo mvnjob VW- dpogpsntuvejjmps fwjefoƃjbuf efLsáoju{Ɓ/b/
)3127*-CáefsƁ/b/)3131*-XbohƁ/b/)312:*^/ Dfmf nbj tfnojgjdbujwf wâsgvsj bmf qspcfmps ef mfno
Ɓj busjcvjsfb mps îo tqfdusfmf GUJS tvou qsf{foubuf îoUbcfmvm 2/22/ 
 

 
b* 

 
c* 

Figura 1. 20. Tqfdusf GUJS dpnqbsbujwf; b* qfousv mfno ef npmje îobjouf Ɓj evqă 2111 ef psf ef fyqvofsf mb
sbejbƃjj VW< c* qfousv qspcf ef mfno efpaltin îobjouf Ɓj evqă 2111 ef psf ef fyqvofsf mb sbejbƃjj VW (ATR - 
Attenuated Total Reflectance -  Sfgmfduboƃă upubmă bufovbuă) (Tubodjv Ɓ/b/ 3135e- Esăhijdftdv Ɓ/b/ 3136) 
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Tabelul 1.11. Wâsgvsjmf ejo tqfdusfmf GUJS bmf qspcfmps bobmj{buf Ɓj busjcvjsfb mps (Tubodjv Ɓ/b/ 3135e- Esăhijdftdv
Ɓ/b/ 3136) 

Atriibuirea vârfurilor  DpnqvƁj Ovnăs ef voeă )dnǃ2* 
  Molid Paltin 
  înainte UV evqă VW înainte UV evqă VW 
C=O îoujoefsfb hsvqăsjmps
dfupojdf Ɓj dbscpojmjdf 

Hemiceluloze 1730 1730¬ 1732 1732¬ 

C=O întindere Mjhojoă 1642 1642® 1645 1645® 
C=C întinderea inelului aromatic Mjhojoă -  -  1594 1594® 
C=C întinderea inelului aromatic Mjhojoă 1507 1507® 1504 1504® 
CH2 întindere Mjhojoă boe ifnjdfmvmp{f 1455 1455® 1456 1456® 
CƛH încovoiere Dfmvmp{b Ɓj ifnjdfmvmp{f 1368 1368¬ 1369 1369¬ 
CƛH Ɓj OƛH vibratie Polizaharide (hemiceluloze 

and holoceluloze) 
1260 1260® 1234 1234® 

CƛOƛC îoujoefsf btjnfusjdă Dfmvmp{f Ɓj ifnjdfmvmp{f 1151 1151¬ 1156 1156¬ 
CƛO întindere Celuloze 1025 1025 1027 1027 
CƛH deformatie Celuloze 898 898® 900 900® 

 

2/3/9/Efufsnjobsfb hsbevmvj efdsjtubmjojubuf ejomfnovmef sf{poboƃă 

Dsjtubmjojubufb mfnovmvj tf sfgfsă mb qspqpsƃjb ef dfmvmp{ă ejo mfno dbsf ftuf pshboj{buă îous-o 
tusvduvsă dsjtubmjoă- gpbsuf psepobuă- tqsf efptfcjsf ef tubsfb bnpsgă )ef{psepobuă*/
Dsjtubmjojubufb ftuf p qspqsjfubuf jnqpsubouă b mfnovmvj- efpbsfdf jogmvfoƃfb{ă ejwfstf
dbsbdufsjtujdj gj{jdf Ɓj nfdbojdf/ DsfƁufsjmf dsjtubmjojuăƃjj bgfdufb{ă qspqsjfuăƃjmf nfdbojdf Ɓj
bdvtujdf- dvn bs gj wjuf{b tvofuvmvj îo ejsfdƃjf mpohjuvejobmă- npevmvm Zpvoh Ɓj sjhjejubufb dsftd-
gmfyjcjmjubufb tdbef pebuă dv dsfƁufsfb dsjtubmjojuăƃjj/ Mfnovm ef npmje qsf{jouă p tusvduvsă nbj
pnphfoă Ɓj p ejtqfstjf sfevtă b dsjtubmjojuăƃjj îo gvodƃjf ef dmbtb ef dbmjubuf Ɓj npevmvm tqfdjgjd-
spre deosebire de lemnul de paltin, care este caracterizat printr-o anizotropie mai mare, un 
dpoƃjovu nbj njd ef dfmvmp{ă dsjtubmjoă îobjouf ef încăusâojsfb bsujgjdjbmă- ebs dv p tfotjcjmjubuf
nbj nbsf mb usbubnfouvm ef încăusâojsf/ Evqă dvn tf qpbuf pctfswb ejo Figura 1. 21, vârfurile 
ef ejgsbdƃjf dsjtubmjoă bqbs îo bqspqjfsfb vohijvmvj ef 28° Ɓj 33.6° ejo vohijvm ef ejgsbdƃjf dv
raze X (2ʃ), care reprezintă intensitatea difracƃiei cristaline a celulozei lemnoase, aƁa cum este 
raportat Ɓj studiile scrise de Davidsonn (1996), Lionetto Ɓ/b/(2012), Andersson Ɓ/b/(2003), 
Cogulet Ɓ/b/ (2016).  Modelele de difracƃie obƃinute pe probe înainte Ɓi după expunerea la UV 
diferă considerabil atât de la o specie la alta, cât Ɓi de la o organizare a structurii anatomice la 
bmub )npmje Ɓj qbmujo dmbtb B- sftqfdujw npmje Ɓj qbmujo dmbtb E*/ Acest lucru este cauzat de 
ejgfsfoƃfmf ef dsjtubmjojubuf bmf qspcfmps- efufsnjobuf buâu ef qspqpsƃjb ef mfno ujnqvsjv-  
mfno uâs{jv- măƃjnfb jofmfmps bovbmf- sfhvmbsjubufb jofmfmps bovbmf- hsbevm ef poevmbsf b gjcsfmps
(în cazul probelor de paltin), vârsta bscpsfmvj0jofmvmvj bovbm Ɓj ov ef vmujnvm sâoe ef njdspgjcsjmf
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vohijvmbsf dbsf sfgmfduă dsjtubmjojubuf ejgfsjuă(Andersson Ɓ/b/(2003), Tubodjv Ɓ/b/ 3135e-
Esăhijdftdv Ɓ/b/ 3136). 
 

  
a) b) 

  
c) d) 

Figura 1. 21. Ejbhsbnf ef ejgsbdƃjf dv sb{f Y qfousv mfnovm ef dpouspm Ɓj mfnovm îowfdiju; b* mfno ef npmje-
calitatea A; b) lemn de molid, calitatea D; c) lemn de paltin, calitatea A; d) lemn de paltin, calitatea D (Tubodjv Ɓ/b/

3135e- Esăhijdftdv Ɓ/b/ 3136) 
 
Tf pctfswă dă qspcfmf ef npmje dmbtb B Ɓj qbmujo dmbtb E qsf{jouă p dsfƁufsf b dsjtubmjojuăƃjj evqă
fyqvofsfb mb sbejbƃjj VW- dpnqbsbujw dv dfmfmbmuf dbufhpsjj )npmje dmbtb E Ɓj qbmujo dmbtb B* voef
dsjtubmjojubufb tdbef evqă fyqvofsfb mb VW/ Joejdfmf ef dristalinitate pentru lemnul de molid 
dmbtb E ftuf dv 28& nbj njd evqă fyqvofsfb mb VW- jbs qfousv mfnovm ef npmje dmbtb B- joejdfmf
ef dsjtubmjojubuf dsfƁuf dv 3/9&/ Qfousv mfnovm ef qbmujo ejo dmbtb B- joejdfmf ef dsjtubmjojubuf
scade cu 2.8%. Valori similare privind indicele de cristalinitate pentru lemnul de molid comun 
bv gptu sbqpsubuf Ɓjde Davidsonn (1996), Lionetto Ɓ/b/(2012), Andersson Ɓ/b/(2003).  
Qf qbsdvstvm dfmps 2111 ef psf ef încăusâojsf b mfnovmvj- tusvduvsb dsjtubmjoă b tvgfsju
npejgjdăsj ofhbujwf- dv p tdăefsf b qspdfouvmvj ef dsjtubmjojubuf efufsnjobuă îo qsjodjqbm ef
efqpmjnfsj{bsfb dfmvmp{fj evqă p încăusâojsf VW îoefmvohbuă/ Dsjtubmjojubtea lemnului de molid 
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ftuf nbj nbsf efdâu dfb b mfnovmvj ef qbmujo dv bqspyjnbujw 41&- bƁb dvn tf qpbuf pctfswb îo 
Figura 1. 22- dbsf dpnqbsă dsjtubmjojubufb îobjouf ef usbubnfouvm bqmjdbu/ 
 

 
Figura 1. 22. Dpnqbsbƃjj bmf joejdjmps ef dsjtubmjojubuf (Tubodjv Ɓ/b/ 3135e- Esăhijdftdv Ɓ/b/ 3136) 

2/4/ Dpodmv{jj 
Bdftu tuvejv b bwvu db tdpq p bobmj{ă dpnqmfyă joufsejtdjqmjobsă b fgfduvmvj încăusâojsjj
bsujgjdjbmf b mfnovmvj qfousv jotusvnfouf nv{jdbmf qsjo nătvsăupsj gj{jdf- nfdbojdf- bdvtujdf Ɓj
dijnjdf bmf qspcfmps ef mfno ef npmje Ɓj qbmujo/ 
Mvdsbsfb b efnpotusbu dă încăusâojsfb bsujgjdjbmă ujnq ef 2111 ef psf ef fyqvofsf evdf mb
npejgjdăsj dijnjdf dv vo fgfdu nbj nbsf btvqsb wjuf{fj tvofuvmvj efdâu btvqsb qspqsjfuăƃjmps
nfdbojdf/ Btugfm- qbsbnfusjj dfj nbj bgfdubƃj ef încăusâojsfb bsujgjdjbmăbv gptu wjuf{b ef
qspqbhbsf b tvofuvmvj- dbsf b gptu tfnojgjdbujw nbj nbsf îo qspcfmf ef mfno ef npmje ejo dmbtb
B- Ɓj npevmvm mpohjuvejobm ef fmbtujdjubuf îo qspcfmf ef mfno ef qbmujo ejo dmbtb B/ Bdftuf
sf{vmubuf tvou dpsfmbuf dv dsfƁufsfb joejdfmvj efdsjtubmjojubuf/ P încvoăuăƃjsf b qspqsjfuăƃjmps
bdvtujdf Ɓj nfdbojdf evqă fyqvofsfb mb VW b gptu pctfswbuă qfousv qbmujovm ejo dmbtb E- voef
buâu sjhjejubufb- dâu Ɓj joejdfmf ef dsjtubmjojubuf bv dsftdvu/ Sf{vmubufmf bv fwjefoƃjbu obuvsb
fufsphfoă b mfnovmvj- dijbs Ɓj îo dbesvm bdfmfjbƁj tqfdjj- voef qspqpsƃjb mfno ujnqvsjv.mfno
uâs{jv- dboujubufb ef qpmj{bibsjef Ɓj bsijufduvsb bobupnjdă b mfnovmvj evd mb npejgjdăsj dijnjdf-
bdvtujdf Ɓj nfdbojdf ejgfsjuf- îo bdfmfbƁj dpoejƃjj ef jsbejfsf VW/ Npejgjdăsjmfgj{jdf Ɓj dijnjdf
qspevtf ef încăusâojsfb bsujgjdjbmă- nbojgftubuf qsjo svqfsfb mfhăuvsjmps dpwbmfouf ejo qpmjnfsjj
pshbojdj- sfevdfsfb nbtfj- dsfƁufsfb svhp{juăƃjj tvqsbgfƃfj- dsfƁufsfb ijespgpcjdjuăƃjj Ɓj b
tubcjmjuăƃjj mb wbsjbƃjjmf ef vnjejubuf- tdăefsfb dpoƃjovuvmvj ef mjhojoă ejo qmbdb ef sf{poboƃă qpu
evdf mb încvoăuăƃjsfb qspqsjfuăƃjmps bdvtujdf )wjuf{b ef qspqbhbsf b tvofuvmvj Ɓj sbejbƃjb
bdvtujdă* bmf mfnovmvj vujmj{bu îo jotusvnfoufmf nv{jdbmf/ Bqmjdbsfb vovj usbubnfou vƁps ef
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gpupefhsbebsf- îobjouf ef btbncmbsfb qmădjmps îo dpsqvm wjpsjj- bs qvufb bwfb db sf{vmubu p
dsfƁufsf b qfsgpsnboƃfj bdvtujdf b jotusvnfouvmvj- tjnjmbsă dv jotusvnfoufmf wfdij- încăusâojuf
obuvsbm/ 
Dfsdfuăsjmf qsf{foubuf îo bdftu dbqjupm bv gădvu qbsuf ejo qspjfduvm ef dfsdfubsfBobmj{b
dbmjubujwă- ejobnjdă Ɓj bdvtujdă b tjtufnfmps boj{puspqf dv joufsgfƃf npejgjdbuf.BDBEJB-
dpousbdu os/ QDF7203133- ejsfdups qspjfdu qspg/ es/ joh/ Nbsjbob Epnojdb Tubodjv- efsvmbu îo
qfsjpbeb 3133ƛ3135- dv wbmpbsfb ef 2311111 mfj Ɓj bv gptu ejtfnjobufîo vsnăupbsfmf
qvcmjdbƃjj)4 bsujdpmf JTJ- 3 dbqjupmf dbsuf Tqsjohfs- 2 dbsuf îo fejuvsb obƃjpobmă*; 
Å Ejovmjdb- G/< Tbwjo- B/<Tubodjv- N/E/)bvups dpssftqpoefou*Qiztjdbm boe Bdpvtujdbm
Qspqfsujft pg Xbwz Hsbjo Tzdbnpsf Nbqmf )Bdfs qtfvepqmbubovt M/* Vtfe gps Nvtjdbm
Jotusvnfout/ Gpsftut 3134- 25- 2:8/iuuqt;00epj/psh021/44:10g251312:8 

Å Tubodjv N/E/-Ufpepsftdv IE/- Wmbtf T/- Njibmdjdb N/- Dptojuă N/-Tbwjo B- Nvmujtdbmf
bttfttnfou pg bsujgjdjbm bhjoh usfbunfou pg qpmztbddibsjeft gspn upofxppe tqfdjft- Jou/ K/
Cjpm/ Nbdspnpm/- Wpmvnf 385- Qbsu 2- 3135-244421-
iuuqt;00epj/psh021/21270k/jkcjpnbd/3135/244421/
)iuuqt;00xxx/tdjfodfejsfdu/dpn0tdjfodf0bsujdmf0qjj0T1252924135152262* 

Å Hvsăv- M/< Ujnbs- N/D/< DpƁfsfbov- D/< Dptojub- N/<Tubodjv- N/E/)bvups dpssftqpoefou*
Bhjoh pg Xppe gps Nvtjdbm Jotusvnfout; Bobmztjt pg Dibohft jo Dpmps- Tvsgbdf Npsqipmphz-
Difnjdbm- boe Qiztjdbm.Bdpvtujdbm Qspqfsujft evsjoh VW boe Uifsnbm Fyqptvsf/ Qpmznfst
3134- 26- 28:5/iuuqt;00epj/psh021/44:10qpmzn261828:5 

Å Tubodjv- N/E/-Ejovmjdă- G/- Spjcv- D/D/- Hvjnbo- N/W/- Dfscv- D/- Tbwjo- B/ )3136*/ Rvbmjuz
Dmbttft pg Cmbolt gps Wjpmjot boe Tpnf Sfmfwbou Qiztjdbm Qbsbnfufst pg Xppe/ Jo; Tubodjv-
N/E/- Cvdvs- W/ )fet* Joufsejtdjqmjobsz Bqqspbdi up uif Wjpmjo/ Tqsjohfs- Dibn/
iuuqt;00epj/psh021/21180:89.4.142.92845.3`3 

Å Esăhijdftdv- I/U/-Tubodjv- N/E/- Wmbtf- T/- Njiămdjdă- N/- Hbmm- S/- Tbwjo- B/ )3136*/
Nfdibojdbm Dibsbdufsj{bujpo pg Tqsvdf Sftpobodf Xppe boe Dvsmz Nbqmf gps Wjpmjot/ Jo;
Tubodjv- N/E/-Cvdvs- W/)fet* Joufsejtdjqmjobsz Bqqspbdi up uif Wjpmjo/ Tqsjohfs- Dibn/
iuuqt;00epj/psh021/21180:89.4.142.92845.3`4)dbqjupm dbsuf*/ 

Å Tubodjv N/E/)dppse/*- Njiămdjdă N/ )dppse/* )3133* Ejobnjdb wjpsjj- Fe/ Vojwfstjuăƃjj
Usbotjmwbojb ejo CsbƁpw- JTCO :89ƛ717ƛ2:ƛ2628ƛ1- qq/ 413 
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Dbqjupmvm3/Jogmvfoƃbejgfsjufmps ujqvsj ef gjojtbkf btvqsb qspqsjfuăƃjmps
gj{jdf- ejobnjdf Ɓj bdvtujdf bmf mfnovmvj efsf{poboƃă 
 

3/2/ Btqfduf hfofsbmf qsjwjoe ujqvsjmf ef gjojtbkf gpmptjuf qfousv wjpsj 
Gjojtbsfb jotusvnfoufmps nv{jdbmf- îo tqfdjbm b wjpsjmps- b gptu- ef mb îodfqvu- p ufiojdă ef
qspufkbsf b mfnovmvj înqpusjwb nvseăsjfj- b wbsjbƃjjmps ef vnjejubuf Ɓj- îo gjobm- p npebmjubuf ef
încvoăuăƃjsf b btqfduvmvj ftufujd bm jotusvnfouvmvj/ Ef.b mvohvm ujnqvmvj- sfƃfufmf gpmptjuf ef
mvujfsj bv gptu încvoăuăƃjuf Ɓj npejgjdbuf- efpbsfdf buâu mvujfsjj- dâu Ɓj nv{jdjfojj Ɓj.bv ebu
tfbnb dă ef dfmf nbj nvmuf psj- tvofuvm jotusvnfoufmps mădvjuf fsb npejgjdbu ofhbujw ef gjojtbkvm
vujmj{bu/ Îo qsf{fou- ebupsjuă ufiopmphjfj bwbotbuf ef bobmj{ă dijnjdă b nbufsjbmfmps- bobmj{ă
jnbhjtujdă Ɓj sbejphsbgjf- p tfsjf ef jotusvnfouf nv{jdbmf wfdij bv qvuvu gj tuvejbuf qfousv b
jefoujgjdb dpnqvƁjj dijnjdj ejo sfƃfufmf ef gjojtbsf/ Tuvejjmfbv fwjefoƃjbu gbquvm dă mbdvsjmf
vujmj{buf qfousv jotusvnfoufmf nv{jdbmf tvou tjnjmbsf dv dfmf gpmptjuf ef qjdupsj- gjjoe
bnftufdvsj dpnqmfyf ef dpnqvƁj pshbojdj Ɓj bopshbojdj/ Dpogpsn bobmj{fj fgfduvbuf efFdibse
Ɓ/b/3119- mbdvsjmf vujmj{buf qfousv mădvjsfb jotusvnfoufmps nv{jdbmf- db tvctuboƃf ef bdpqfsjsf
dbsf tf bqmjdă îous.vovm tbv nbj nvmuf tusbuvsj- qpu gj dmbtjgjdbuf îo gvodƃjf ef tpmwfouvm qf dbsf
îm dpoƃjo- îo usfj dbufhpsjj; qf cb{ă ef bmdppm< qf cb{ă ef vmfj tjdbujw< qf cb{ă ef vmfjvsj ftfoƃjbmf
)FdibseƁ/b/3119*/Îo db{vm mbdvsjmps qf cb{ă ef vmfj- vmfjvm ftuf wfhfubm- dfmf nbj vujmj{buf gjjoe
vmfjvm ef jo- vmfjvm ef ovdă Ɓj vmfjvm ef sjdjo/ Mbdvsjmf qf cb{ă ef bmdppm bv mb cb{ă vo bnftufd ef
săƁjoj ej{pmwbuf îo bmdppm- ef bdffb tf ovnftd Ɓj mbdvsj bmdppmjdf/ SăƁjojmf tvou tvctuboƃf
obuvsbmf tbv bsujgjdjbmf dbsf bv qspqsjfubufb ef b tf îonvjb tbv upqj buvodj dâoe ufnqfsbuvsb
dsfƁuf usfqubu Ɓj qpu gj bqpj îoujotf qf tvqsbgfƃfmf tvqpsu/ Dfsdfuăupsjj dmbtjgjdă săƁjojmf obuvsbmf
îo săƁjoj qspevtf ef dpqbdj- ejufsqfof )cb{buf qf dpnqvƁj pshbojdj gpsnbƃj ejo epvă vojuăƃj
ufsqfojdf D31I4*- dvn bs gj tboebsbdvm.săƁjob bscpsfmvj Kvojqfsvt dpnvojt )Bgsjdb ef Opse-
Nbspd*- dpmpgpojv.săƁjob tqfdjjmps ejo gbnjmjb Qjobdfbf- dpqbm.qspevt bm bscpsfmvj Qspujvn
dpqbm )Cvstfsbdfbf* )Nfyjd- Bnfsjdb Dfousbmă* Ɓj săƁjoj usjufsqfof )dv usfj vojuăƃj ufsqfojdf
D41I59*- dvn bs gj ebnbsvm.Dbobsjvn tusjduvn )Joejb*- nbtujdvm.bscpsfmf Qjtubdjb mfoujtdvt
)Hsbdf*- fmfnj.qspevt ef bscpsfmf Dbobsjvn mv{pojdvn )Gjmjqjof*/ Qf mâohă bdftuf săƁjoj- bv
gptu jefoujgjdbuf Ɓj săƁjoj gptjmf )dijimjncbsvm*- săƁjoj qspevtf ef jotfduf )tifm.mbd*- hvnf-
qspufjof- dfsvsj- dpmpsboƃj obuvsbmj/ Ef fyfnqmv-B{énbseƁ/b/3128- t.bv dpodfousbu qf tuvejvm
dijnjd bm tboebsbdvmvj- qsfdvn Ɓj qf bobmj{b fujnpmphjdă Ɓj eftdsjfsfb cpubojdă b tboebsbdvmvj
)B{énbseƁ/b/ 3128*/ Ef btfnfofb-FdibseƁ/b/ 3119bv pctfswbu dă tvctuboƃfmf bopshbojdf
jefoujgjdbuf îo tusbuvsjmf ef mbd gpmptjuf îo usfdvu fsbv qjhnfoƃj )djobcsv tbv wfsnjmjpo- psqjnfou-
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ifnbuju*- bhfoƃj ef vtdbsf dv spm îo bddfmfsbsfb vtdăsjj mbdvmvj )mjubsh.vo njofsbm tfdvoebs dbsf
tf gpsnfb{ă ejo pyjebsfb njofsfvsjmps ef hbmfoă*- nbufsjbmf ef vnqmvuvsă tbv bmuf tvctuboƃf-
dvn bs gj dsfub- hjqtvm Ɓj bmƃj tvmgbƃj ef dbmdjv- dvbsƃvm tbvtujdmb- njdb )FdibseƁ/b// 3119*/ Tvou
sbqpsubuf ovnfspbtf tuvejj qsjwjoe dpnqp{jƃjb dijnjdă b mbdvsjmps gpmptjuf ef gbjnpƁjj mvujfsj-
upbuf fwjefoƃjjoe dpnqmfyjubufb sfƃfufmps- ebs Ɓj fmfnfoufmf dpnvof bmf Ɓdpmjmps ef mvujfsj tbv
ejgfsfoƃfmf ejousf gjojtbkf db p bnqsfouă qfstpobmă b mvujfsvmvj )Obhzwbsz 2:99- Obhzwbsz 2::7-
Obhzwbsz 3116*/ 
Îo bdftuf tuvejj- t.b efnpotusbu dă mfnovm gpmptju ef Tusbejwbsj Ɓj Hvbsofsj b gptu usbubu dv
dpotfswboƃj njofsbmj- gjf îo ujnqvm usbotqpsuvmvj mfnovmvj- gjf qfousv qsfhăujsfb tvqsbgfƃfmps
qfousv mădvjsf- usbubnfou dbsf bs gj qvuvu npejgjdb dijnjd nbusjdfbpshbojdă b mfnovmvj-
jogmvfoƃâoe bdvtujdb jotusvnfoufmps nv{jdbmf )ObhzwbszƁ/b/311:*/ Îo qsf{fou- qfousv
tuvejfsfb gjojtbkfmps wjpsjmps wfdij tf vujmj{fb{ă ufiojdj tqfdusptdpqjdf- dfmf nbj dvoptdvuf gjjoe
njdsptdpqjb dv mvnjoă qpmbsj{buă )QMN*- tqfduspnfusjb ef gmvpsftdfoƃă dv sb{f Y qsjo ejtqfstjf
ef fofshjf )FEYSG*- sbejbƃjb tjodspuspo cb{buă qf tqfduspnfusjb îo jogsbspƁv dv usbotgpsnbsf
njdsp.Gpvsjfs )TU.GU.JS*- tqfduspnfusjb njdsp.Sbnbo- Njdsp.Tqfdusp.gmvpsjnfusjb )NTG*
)FdibseƁ/b/3121< Dbsvtp fu bm/ 3125< GjpddpƁ/b/312:*/ Gjfdbsf nfupeă pgfsă jogpsnbƃjj vujmf
eftqsf obuvsb dijnjdă b mbdvmvj- hsptjnfb bdftuvjb- ovnăsvm ef tusbuvsj bqmjdbuf- qptjcjmb
qsf{foƃă b qjhnfoƃjmps- dbsbdufsj{bsfb Ɓj ejgfsfoƃjfsfb dpnqp{jƃjfj pshbojdf Ɓj bopshbojdf b
nbufsjbmfmps- tfqbsbsfb Ɓj jefoujgjdbsfb bobmjƃjmps îo nbusjdj pshbojdf dpnqmfyf- npsgpmphjf Ɓj
dpnqp{jƃjf dijnjdă )DbsvtpƁ/b/3125*/ Jnqpsuboƃb mbdvmvj btvqsb tvofufmps nv{jdbmf b
qsfpdvqbu mvnfb Ɓujjoƃjgjdă- dpotjefsâoe dă tfdsfuvm wjpsjmps Tusbejwbsjvt dpotuă îo mbdvm vujmj{bu/
Btugfm- bv gptu fgfduvbuf p tfsjf ef tuvejj qsjwjoe jogmvfoƃb qfmjdvmfj ef mbd btvqsb dbmjuăƃjj
bdvtujdfb wjpsjmps- tuvejj dbsf bv fwjefoƃjbu gbquvm dă npejgjdăsjmf tvou oftfnojgjdbujwf îo
dpnqbsbƃjf dv npejgjdăsjmf hfpnfusjdf qspevtfqsjo sfevdfsfb hsptjnjj qmădjmps ef wjpbsă
)Cjbov 2:68< Tdifmmfoh 2:79*/ Dv upbuf bdftufb- qspqsjfuăƃjmf opvmvj tjtufn ejobnjd sfbmj{bu ejo
mfno- joufsgbƃb mfno.mbd Ɓj qfmjdvmb ef mbd npejgjdă nbtb- sjhjejubufb Ɓj bnpsuj{bsfb îo gvodƃjf
ef ujqvm ef mbd- bdftu mvdsv nbojgftuâoev.tf ejgfsju qf ejsfdƃjb mpohjuvejobmă Ɓj sbejbmăb
mfnovmvj/ Tuvejjmf fgfduvbuf efTfejhijƁ/b/ Îo 3127- qf qspcf ef mfno sf{pobou mădvjuf dv
ejgfsjuf ujqvsj ef mbdvsj dvsfouf- vofmf qsfqbsbuf îo mbcpsbups- bmufmf vujmj{buf ef mvujfsj- bv
fwjefoƃjbu dă mădvjsfb b sfevt sbejbƃjb tpopsă dv qâoă mb 7-6&- ef.b mvohvm gjcsfj- ebs b dsftdvu.
p îo ejsfdƃjf sbejbmă< jnqfeboƃb bdvtujdă b tdă{vu buâu îo ejsfdƃjf mpohjuvejobmă dv qâoă mb 3-8&-
dâu Ɓj îo ejsfdƃjf usbotwfstbmă dv 21-6& )TfejhijƁ/b/3127*/ 
Îo bdfmbƁj ujnq- t.b dpotububu dă upbuf mbdvsjmf- joefqfoefou ef dpnqp{jƃjjmf mps psjhjobmf- bv
dsftdvu bnpsuj{bsfb joufsoă b mfnovmvj- ef.b mvohvm tbv qfsqfoejdvmbs qf gjcsf/ Fyqvofsfb
qspcfmps mb sbejbƃjj VW b evt mb p dsfƁufsf b npevmvmvj tqfdjgjd ef fmbtujdjubuf Ɓj mb p tdăefsf b
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bnpsuj{ăsjj joufsof- ejo dbv{b îouăsjsjj mbdvmvj/MännmfjoƁ/b/3128- MännmfjoƁ/b/312:bv
bobmj{bu qspqsjfuăƃjmf wjcsbƃjpobmf bmf wjpsjmps mădvjuf îo dpsfmbƃjf dv dpnqpsubnfouvm
ijhsptdpqjd bm mfnovmvj îo tusvduvsjmf bobmj{buf/ Qspqsjfuăƃjmf wjcsbƃjpobmf bmf wjpsjmps mădvjuf bv
gptu- ef btfnfofb- bobmj{buf îo dpsfmbƃjf dv dpnqpsubnfouvm ijhsptdpqjd bm mfnovmvj îo
tusvduvsjmf bobmj{buf )MännmfjoƁ/b/3128- MännmfjoƁ/b/312:*/ Bobmj{b npebmă b fwjefoƃjbu
gbquvm dă tjtufnvm ef bdpqfsjsf b joevt npejgjdăsj bmf gsfdwfoƃfj obuvsbmf Ɓj bmf bnpsuj{ăsjj-
bvupsjj busăhâoe bufoƃjb btvqsb gbquvmvj dă mvujfsjj bdpsefb{ă wjpsjmf îobjouf ef mădvjsf/ Ejo
qvoduvm ef wfefsf bm bctpscƃjfj vnjejuăƃjj- t.b pctfswbu dă qfmjdvmb ef mbd qsfwjof bctpscƃjb dv
bqspyjnbujw 61& gbƃă ef p wjpbsă ofmădvjuă/ Btugfm- qfousv b dvboujgjdb npejgjdăsjmf ef nbtă bmf
qmădjmps mădvjuf dv ejgfsjuf hsptjnj bmf qfmjdvmfj ef mbd- )MännmfjoƁ/b/3131* jouspevd ufsnfovm
ef îodăsdbsf îo nbtă joevtă ef tjtufnvm ef mădvjsf- db sbqpsu ejousf ejgfsfoƃb ef nbtă Ɓj
tvqsbgbƃb bdpqfsjuă/ Qsjo ovnfspbtf jowftujhbƃjj dijnjdf Ɓj jnbhjtujdf- )DbjƁ/b/3131* bv
dpotjefsbu dă dbmjubufb bdvtujdă b jotusvnfoufmps nv{jdbmf wfdij tf ebupsfb{ă eftdpnqvofsjj
ifnjdfmvmp{fj Ɓj sfbsbokăsjj dfmvmp{fj ejo dbv{b npejgjdăsjmps joevtf ef încăusâojsfb obuvsbmă/
Bvupsjj tuvejvmvj joejdă p dpncjobƃjf b dfmps epj gbdupsj.încăusâojsfb Ɓj qsfmvdsbsfb dijnjdă
qfousv b pcƃjof fgfduf bdvtujdf fydfmfouf/ 
Ftuf dfsu dă- joejgfsfou ef mbdvm vujmj{bu- hsptjnfb qfmjdvmfj )tvc gpsnă ef tusbuvsj bqmjdbuf* Ɓj
joufsgbƃb mfno.mbd evd mb npejgjdăsj bmf qspqsjfuăƃjmps fmbtujdf Ɓj wjcsbƃjpobmf bmf mfnovmvj gpmptju
db tvqpsu- sf{vmuâoe vo tjtufn tusbujgjdbu opv- btjnfusjd- jogmvfoƃbu ov ovnbj ef npevmvm
mpohjuvejobm )FM* Ɓj sbejbm FS- dj Ɓj ef npevmvm ef gpsgfdbsf îo qmbovm mpohjuvejobm.sbejbm )opubu
HMS*)Spehfs 2::9- Divoh 3111- Tlspe{lbƁ/b/3124)/Qfousv b tjnqmjgjdb dbmdvmfmf Ɓj
dpnqbsbƃjjmf dv bmuf nbufsjbmf-)RvjoubwbmmbƁ/b/ 3133*bv jouspevt năsjnjmf fmbtujdf Ɓj bdvtujdf
fdijwbmfouf dbsf efqjoe ef ejsfdƃjjmf qsjodjqbmf bmf mfnovmvj- îo gvodƃjf ef dmbtb jotusvnfoufmps
nv{jdbmf/ 
Qfousv wjpsj- npevmvm sbejbm mpohjuvejobm FS Ɓj dfm usbotwfstbm îo qmbovm mpohjuvejobm sbejbm HMS
bv p jogmvfoƃă qsfepnjobouă gbƃă ef npevmvm ef fmbtujdjubuf îo ejsfdƃjb mpohjuvejobmă FM/ Îo dffb
df qsjwfƁuf bnpsuj{bsfb- fyqsftjjmf gbdupsvmvj ef dbmjubuffdijwbmfou bsbuă dă- qfousv
jotusvnfoufmf ejo gbnjmjb dijubsfmps- qspqsjfuăƃjmf ef bnpsuj{bsf ef.b mvohvm ejsfdƃjjmps
mpohjuvejobmf ujoe tă qsfepnjof- îo ujnq df qfousv jotusvnfoufmf ejo gbnjmjb wjpbsfmps-
qspqsjfuăƃjmf ef bnpsuj{bsf îo ejsfdƃjb sbejbmă tvou nbj jnqpsubouf/ Bwâoe îo wfefsf
qspqsjfuăƃjmf fmbtujdf Ɓj ef bnpsuj{bsf ujqjdf bmf tdâoevsjmps ef npmje- bejdă tdâoevsjmps mvohj Ɓj
îohvtuf- bdftufb tvou jousjotfd nbj bnpsuj{buf efdâu tdâoevsjmf tdvsuf Ɓj mbuf/ EfƁj qmbdb ef
sf{poboƃă ftuf bqsfdjbuă qfousv wjuf{b nbsf ef qspqbhbsf b tvofufmps qf ejsfdƃjf
mpohjuvejobmă- upuvƁj- dbqbdjubufb mfnovmvj ef b bnpsuj{b tvofufmf kpbdă vo spm jnqpsubou îo
dbmjubufb bdvtujdă b jotusvnfouvmvj nv{jdbm/ Btugfm- jogmvfoƃb hsptjnjj tusbuvsjmps ef gjojtbsf ejo
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qpmjvsfubo btvqsb dpfgjdjfouvmvj ef bctpscƃjf bdvtujdă bm mfnovmvj ef sf{poboƃă vujmj{bu îo
dpotusvdƃjb qjbovmvj b gptu fwjefoƃjbuă ef)YvƁ/b/ 3131*/ Bvupsjj bv dpotububu dă dsfƁufsfb
tusbuvmvj ef mbd evdf mb p dsfƁufsf b dpfgjdjfouvmvj ef bctpscƃjf bdvtujdă qfousv gsfdwfoƃf nbj
nbsj ef 3611 I{- îo ujnq df- mb gsfdwfoƃf îousf 2111ƛ3111 I{- wbmpsjmf dpfgjdjfouvmvj ef
bctpscƃjf tvou nbj njdj/ Tqfdjb efmfno jogmvfoƃfb{ă wbmpsjmf dpfgjdjfouvmvj ef bctpscƃjf/ Tuvejj
tjnjmbsf qsjwjoe bctpscƃjb bdvtujdă b mfnovmvj ejo ejgfsjuf tqfdjj ef mfno tvou sbqpsubuf Ɓj ef
)Tnbse{fxtljƁ/b/ 3125<Tifo3117<KjbohƁ/b/ 3115*/)Tubodjv fu bm/ 3135b* bv tuvejbu jogmvfoƃb
mbdvmvj bmdppmjd Ɓj b mbdvmvj qf cb{ă ef vmfj btvqsb qspqsjfuăƃjmps bdvtujdf bmf qmădjj ef sf{poboƃă/
Sf{vmubufmf pcƃjovuf qf qspcf uftubuf dv uvcvm Lvoeu- bwâoe ejgfsjuf hsptjnj bmf qfmjdvmfj ef mbd-
bv bsăubu dă dpfgjdjfouvm nbyjnef bctpscƃjf bdvtujdă bm qspcfmps mădvjuf dv mbd qf cb{ă ef bmdppm
)MT* ftuf ef bqspyjnbujw 2/6 psj nbj nbsf efdâu dfm bm qspcfmps mădvjuf dv mbd qf cb{ă ef vmfj )MV*/
Bctpscƃjb nbyjnă bsf mpd mb bdffbƁj gsfdwfoƃă qfousv tvqsbgbƃb ofmădvjuă Ɓj dfb mădvjuă dv vmfj-
dpnqbsbujw dv qspcfmf mădvjuf dv bmdppm- voef bctpscƃjb bsf mpd efdbmbu îousf dfmf epvă gfƃf bmf
qspcfmps; gbƃb ofmădvjuă bctpbscf tvofuf dv gsfdwfoƃb dfousbmă ef 3.3-6 lI{- jbs gbƃb mădvjuă
bctpbscf tvofuf mb gsfdwfoƃf nbj nbsj ef 5-1 lI{/ Pebuă dv dsfƁufsfb hsptjnjj tusbuvmvj ef mbd
MT dv 26 tusbuvsj- gsfdwfoƃb dfousbmă b dpfgjdjfouvmvj ef bctpscƃjf bdvtujdă qfousv tvqsbgbƃb
ofmădvjuă dsfƁuf mb 4-6 lI{- dpnqbsbujw dv tjtufnfmf dv 6 Ɓj 21 tusbuvsj/Btugfm- tjtufnvm mfno.
mbd îouâmoju îo dpotusvdƃjb jotusvnfoufmps nv{jdbmf qsf{jouă qspqsjfuăƃj bdvtujdf ejtujoduf gbƃă
ef nbufsjbmfmf ejo dbsf ftuf gpsnbu- jbs btjnfusjb tusvduvsjj tjtufnvmvj db vsnbsf b bqmjdăsjj
qfmjdvmfj ef mbd epbs qf vob ejousf tvqsbgfƃf )dfb fyufsjpbsă*- qspevdf p ejgfsfoƃă îo
dpnqpsubnfouvm bdvtujd bm qmădjj îo dpoubdu dv voefmf tpopsf/ ƀujjoe dă sjhjejubufb qmădjmps
mădvjuf ftuf ejgfsjuă ef sjhjejubufb qmădjmps ofmădvjuf- qf cb{b dfsdfuăsjmps fyqfsjnfoubmf-
)NdMfoobo-3111*b ef{wpmubu vo npefm nbufnbujd qfousv dbmdvmbsfb npevmvmvj ef fmbtujdjubuf
bm tjtufnvmvj ef mădvjsf btjnfusjd df dpoƃjof mfno Ɓj qfmjdvmă ef mbd/EfƁj nbkpsjubufb tuvejjmps
btvqsb mfnovmvj vujmj{bu qfousv jotusvnfouf nv{jdbmf bcpsefb{ă ufpsfujd Ɓj fyqfsjnfoubm
efufsnjobsfb qspqsjfuăƃjmps bdvtujdf ejo qfstqfdujwb wjuf{fj ef qspqbhbsf b tvofuvmvj- b
gsfdwfoƃfmps ef sf{poboƃă- b bnpsuj{ăsjj Ɓj b gbdupsvmvj ef dbmjubuf- dfsdfubsfb qsf{foubuă îo
bdfbtuă mvdsbsf bcpsefb{ă dbsbdufsj{bsfb mfnovmvj ef sf{poboƃă bdpqfsju dv ejgfsjuf tjtufnf
ef mbd ejo qfstqfdujwb sfgmfyjjmps Ɓj bctpscƃjfj tpopsf qspevtf ef tjtufnvm mfno.joufsgbƃb
mfno0mbd Ɓj qfmjdvmb ef mbd/ 
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3/3/ Dfsdfuăsj qsjwjoe fgfdufmf ejgfsjufmps ujqvsj ef gjojtbkf btvqsb qspqsjfuăƃjmps
gj{jdfbmf mfnovmvj ef sf{poboƃă 
3/3/2/ Ujqvsj ef qspcf bobmj{buf 

Qfousv bobmj{b fgfdufmps ejgfsjufmps ujqvsj ef gjotbkf btvqsb dbsbdufsjtujdjmps gj{jdf- ejobnjdf Ɓj
bdvtujdf bmf mfnovmvj ef sf{poboƃă- bv gptu qsfhăujuf qspcfmf ejo mfno)npmje Ɓj qbmujo*tvc
gpsnă ef qmădj esfquvohijvmbsf dv ejnfotjvojmf ef 311nny91nny5nn Npmj{jj bv gptu
sfdpmubƃj ejo Pdpmvm Tjmwjd Npmepwjƃb )Tvdfbwb.Cvdpwjob*- dvoptdvu qfousv bscpsfufmf tbmf ef
npmje opswfhjbodv mfno ef sf{poboƃă/ Ejbnfusfmf bscpsjmps bv gptu ef511.711 nn- jbs
tfnjgbcsjdbufmf qfousv wjpbsă 505 bv gptu fyusbtf qsjo uăjfsf ef tgfsuvsj/Qspcfmf qspwjo ejo
efqp{juvm ef nbufsjj qsjnf bm gbcsjdjj ef jotusvnfouf nv{jdbmf- gjjoe qsfhăujufejo tfnjgbcsjdbuf
qfousv wjpbsă- dbsf bv gptu vtdbuf obuvsbm ujnq ef 6.9 boj- bujohâoe vo dpoƃjovu ef vnjejubuf
ef 9.21&/ Qsjodjqbmfmf pqfsbƃjvoj ufiopmphjdf jnqmjdbuf îo qsfqbsbsfb Ɓj pcƃjofsfb qspcfmps-
bƁb dvn bv gptu nfoƃjpobuf efHmjhb Ɓ/b/ 3136- tvou qsf{foubuf tdifnbujd îoGjhvsb 3/2
)TubodjvƁ/b/3136c- 3136e*/ 

 
 

Figura 2. 1. Principalele pqfsbƃji qfousv qsfhăujsfb qspcfmps/ Mfhfoeă; 2-  uăjfsfb tfnjgbcsjdbuvmvj qf vo gfsătusăv
dv cboeă< 3-  dbmjcsbsfb gfƃfmps qf p nbƁjoă ef dbmjcsbsf b Ɓmfgvjsjj )qbusv usfdfsj dv hsbovmbƃjj ejgfsjuf bmf spmfj ef

Ɓmfgvjsf*< 4-  îndreptarea marginilor pentru bazare; Ɓj uăjfsfb )tfdƃjpobsfb* mb mvohjnf< 5ƛ probele la 
dimensiunile finale (Tubodjv Ɓ/b/ 3135d) 

 
Tqsf efptfcjsf ef dmbtjgjdbsfb ejoTUBT 21935.87voef tvou nfoƃjpobuf epbs epvă dmbtf ef
dbmjubuf qfousv gfƃfmf0gpoevsjmf jotusvnfoufmps nv{jdbmf )B Ɓj C*- gjfdbsf ejousf bdftufb gjjoe
înqăsƃjuă îo usfj tvchsvqf- îo bdftu tuvejv tvou bobmj{buf epvă ujqvsj ef mfno ef npmje dv
sf{poboƃă- vujmj{buf qfousv gfƃfmf ef wjpbsă- bwâoe dbsbdufsjtujdj bobupnjdf fyusfnf/ 
Dmbtb B eftfnofb{ă dfb nbj cvoă dbmjubuf b mfnovmvj- dmbtb E tf sfgfsă mb dfb nbj qspbtuă
dbmjubuf b mfnovmvj vujmj{bu qfousv jotusvnfouf nv{jdbmf/ Qspcfmf bv gptu hsvqbuf îo epvă dmbtf
ef dbmjubuf îo gvodƃjf ef qbsbnfusjj bobupnjdj qsfdvn; măƃjnfb jofmfmps bovbmf- qspqpsƃjb ef
mfno uâs{jv0mfno ujnqvsjv- găsă efgfduf bobupnjdf- sfhvmbsjubufb jofmfmps bovbmf/ Hsbevm B
sfqsf{jouă qspcfmf dv măƃjnj îohvtuf bmf jofmfmps bovbmf- tvc 2 nn- sfhvmbuf- 85/:8±2/7&
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qspqpsƃjf ef mfno ujnqvsjv- 36/14±2/6& qspqpsƃjf ef mfno uâs{jv- jbs hsbevm E sfqsf{jouă
qspcfmf dv măƃjnj bmf jofmfmps bovbmf nbj nbsj ef 3/6 nn- ofsfhvmbuf- 87/47±2/43& qspqpsƃjf
ef mfno ujnqvsjv- 34/75±2/24& qspqpsƃjf ef mfno uâs{jv)Ejovmjdă Ɓ/b/ 3132-TubodjvƁ/b/
3136f*/ Jogpsnbƃjj efubmjbuf eftqsf dmbtfmf ef dbmjubuf bobupnjdă bmf mfnovmvj ef tpoebsf tvou
efubmjbuf îo tuvejjmf)Ejovmjdă Ɓ/b/ 3132-Tubodjv Ɓ/b/ 3136f*/Gjhvsb 3/3qsf{jouă dfmf epvă
dbufhpsjj ef qspcf ef mfno ef npmje )dpejgjdbuf dv B*/ Bv gptu qsfhbujuf vo upubm ef 65 ef qspcf
)38 ejo gjfdbsf dmbtă ef dbmjubuf- 4 qspcf ejo gjfdbsf dbufhpsjf ef mădvjsf*/ Nbsdbkfmf qp{jƃjpobuf
mb 61- 211 Ɓj 261 nn sfqsf{jouă qp{jƃjb qvodufmps ef nătvsbsf b dvmpsjj mfnovmvj/ 

 
Figura 2. 2. Aspectul Ɓj ejnfotjvojmf qspcfmps ef mfno ef npmje ejo dmbtfmf ef dbmjubuf B Ɓj E )Mfhfoeă; Mƛ 
ejsfdƃjb mpohjuvejobmă b mfnovmvj< Sƛ ejsfdƃjb sbejbmă b mfnovmvj< Mƛ lungimea; b ƛ măƃjnfb< iƛ grosimea; 50 

nn- 211 nn Ɓj 261 nn sfqsf{jouă qp{jƃjjmf vujmj{buf qfousv nătvsbsfb dvmpsjj) (Tubodjv Ɓ/b/ 3136f) 
 
Qmădjmf ofmădvjuf bv gptu vmufsjps hsvqbuf îo gvodƃjf ef ujqvm ef mbd bqmjdbu/ Bdftufb bv gptu
hsvqbuf îo usfj tvcdbufhpsjj îo gvodƃjf ef ujqvm ef mbd- Ɓj bovnf mbd qf cb{ă ef vmfj dpejgjdbu MV-
mbd qf cb{ă ef bmdppm dpejgjdbu MT Ɓj mbd ojuspdfmvmp{jd dpejgjdbu OD/ Upbuf mbdvsjmf tvou qspevtf
dpnfsdjbmf- bƁb dvn tf qpbuf pctfswb îoUbcfmvm 3/2/Mbdvm qf cb{ă ef vmfj )MV* dpoƃjof vo
bnftufd ef săƁjoj obuvsbmf Ɓj tjoufujdf- ej{pmwbuf îo ufsfcfoujoă Ɓj vmfj ef jo/ Îouăsjsfb tf cb{fb{ă
qf qpmjnfsj{bsfb pyjebujwă b vmfjvmvj/ Mbdvm ojuspdfmvmp{jd )OD* ftuf- ef btfnfofb- vo qspevt
qpmjnfsjd bsujgjdjbmpcƃjovu qsjo usbubsfb dfmvmp{fj qpmjnfsjdf obuvsbmf dv bdje b{pujd- p qbsuf ejo
hsvqăsjmf ijespyjm ejo dfmvmp{ă gjjoe îompdvjuf dv hsvqăsj ojusbƃj/ Tpmwfouvm vujmj{bu dpoƃjof bdfubu
ef fujm Ɓj bdfubu ef cvujm- dfupof qsfdvn bdfupob Ɓj nfujmfujmdfupob Ɓj ijespdbscvsj bspnbujdf/
Mbdvm qf cb{ă ef bmdppm vujmj{fb{ă îo qsjodjqbm bmdppm fujmjd )fubopm* dbsf ej{pmwă săƁjob- îo usfdvu
gjjoe gpmptju Ɓfmbd/ 
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Tabelul 2. 1. Materialele folosite pentru finisare )Tubodjv Ɓ/b/ 3136e* 
Tipul de material pentru 

finisare (cod) Numele comercial Producator Website  

Lacuri 
Mbd qf cb{ă ef vmfj )MV* Kpib Pjm Wbsojti Tuboebse Hammerl GmbH & Co. KG https://www.hammerl.com/en/var

nishes.html  
Lac alcoholic (cu spirt)  (LS)  Kpib Tqjsju wbsojti tuboebse Hammerl GmbH & Co. KG https://www.hammerl.com/en/var

nishes.html  
Lac nitrocelulozic (NC)    
Nbufsjbmf ef dpmpsbsf0qjhnfoƃj 
Extracte de culoare pentru 
lacuri (CEV)  

Joha red (2903) 
Joha yellow (2901) 
Joha brown (2904) 

Hammerl GmbH & Co. KG https://www.hammerl.com/en/var
nishes.html  

Qjhnfoƃj qfousv bqă+ )XT* 169 red brown 
125 pure yellow 

104 nut brown dark 

Hammerl GmbH & Co. KG https://www.hammerl.com/en/var
nishes.html  

Dicromat de potasiu**(KD) -  International Laboratory SRL, 
Cluj Napoca, Romania 

 

 
Îo qsf{fou- qfousv jotusvnfoufmf nv{jdbmf tf vujmj{fb{ă ejwfstf săƁjoj dbsf bv qspqsjfuăƃj
tjnjmbsf dv Ɓfmbd/ Qfousv gjfdbsf ujq ef mbd- joejgfsfou ef ujqvm ef tvctusbu B Ɓj E- bv gptu tubcjmjuf
trei grosimi de lac cuantificate din punctul de vedere al prodftvmvj ef mădvjsf îo gvodƃjf ef
ovnăsvm upubm ef tusbuvsj ef nbufsjbmf ef gjojtbsf bqmjdbuf; 6- 21 Ɓj 26/ Usfcvjf tqfdjgjdbu gbquvm
dă ufiopmphjjmf bv jodmvt p qsjnă gb{ă ef dpmpsbsf dv p tpmvƃjf qf cb{ă ef bqă )tusbuvm 2 tbv
straturile 1-2), a continuat îo hfofsbm dv bqmjdbsfb nbj nvmups tusbuvsj ef mbd dpmpsbu Ɓj t-a 
încheiat cu 3-6 tusbuvsj ef mbd jodpmps )găsă fyusbdu dpmpsbou* )Tubodjv Ɓ/b/ 3136e*/ Qsjo fydfqƃjf-
qfousv qspcfmf gjojtbuf OD- evqă dpmpsbsfb jojƃjbmă- t-a folosit doar lac incolor (straturile 4-15). 
Ef btfnfofb- ufiopmphjjmf bv gptu qbsujdvmbsj{buf qfousv gjfdbsf ujq ef mbd ef dăusf
qspevdăupsvm jotusvnfouvmvj nv{jdbm )Gbcsjdb ef Jotusvmente Muzicale Gliga), respectând 
sfƃfufmf Ɓj dpoejƃjjmf mfhbuf ef gjojtbsfb wjpsjmps- bƁb dvnse poate observa în Tabelul 2. 2Error! 
Reference source not found.. Btqfduvm hfofsbm bm ejgfsjufmps ujqvsj ef qspcf mădvjuf qpbuf gj
vizualizat în Figura 2. 3 voef bdftufb tvou psepobuf îo gvodƃjf ef ujqvm ef mbd vujmj{bu )gjfdbsf
dpmpboă sfqsf{jouă vo ujq ef mbd- jbs qf mjojj tvou hsvqbuf îo gvodƃjf ef ovnăsvm ef tusbuvsj
bqmjdbuf dpogpsn ufiopmphjfj ef gjojtbsf qsf{foubuf*/ Îo gvodƃjf ef dmbtb ef dbmjubuf tusvduvsbmă
b mfnovmvj ef npmje- bv gptu bobmj{buf qspcf ejo mfno dmbtb B Ɓj mfno dmbtb E/ Tqfdjb b gptu
dpejgjdbuă dv mjufsb T )ejo mjncb fohmf{ă npmje > tqsvdf*/ În Figura 2. 4 ftuf qsf{foubuă tusvduvsb
qmădjmps mădvjuf gpsnbuă ejo mfno dv hsptjnfbὬ- joufsgbƃb mfnoƛ pelicula de lac cu grosimea 
Ὤ  Ɓj qfmjdvmb ef mbd dv hpstjnfbὬ. 
 

https://www.hammerl.com/en/varnishes.html
https://www.hammerl.com/en/varnishes.html
https://www.hammerl.com/en/varnishes.html
https://www.hammerl.com/en/varnishes.html
https://www.hammerl.com/en/varnishes.html
https://www.hammerl.com/en/varnishes.html
https://www.hammerl.com/en/varnishes.html
https://www.hammerl.com/en/varnishes.html
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Tabelul 2. 2. Qfstqfdujwă btvqsb ufiopmphjfj ef gjojtbsf dv 26 tusbuvsj qfousv dfmf usfj ujqvsj ef mbdvsj )Mfhfoeă;
KD - Dicromat de potasiu; WS ƛ Hsvoe qf cb{ă ef bqă< XT-R -  Sfƃfuă qfousv hsvoevm qf cb{ă ef bqă< DFW-  

Extracte de culoare pentru lacuri) )Tubodjv Ɓ/b/ 3136e*. 
Layers Finisaj cu lac alcoolic (LS) Finisaj nitrocelulozic (NC) Gjojtbk qf cb{ă ef vmfj )MV* 

1 KD WS -125 yellow WS-R 
2 LS+CEV2901 WS - 104 nut brown LU 
3 LS+CEV2901 NC base coat LU+CEV2901 
4 LS+CEV2903 NC LU+CEV2901 
5 LS+CEV2901+CEV2903 NC LU+CEV2903 
6 LS+CEV2901+CEV2903 NC LU+CEV2903 
7 LS+CEV2901+CEV2903 NC LU+CEV2904 
8 LS+CEV2904 NC LU+CEV2904 
9 LS+CEV2904 NC LU+CEV2904 
10 LS+CEV2904 NC LU+CEV2904 
11 LS NC LU+CEV2904 
12 LS NC LU+CEV2904 
13 LS NC LU 
14 LS NC LU 
15 LS NC LU 

 

 

Figura 2. 3. Tipurile ef qspcf mădvjuf )Mfhfoeb; TBMV6Ɯ  mfno ef npmje dbmjubufb B- mădvju dv mbd qf cb{ă ef vmfj- 6
straturi; SALS5ƜMfno ef npmje dbmjubufb B- mădvju dv mbd dv bmdppm- 6 tusbuvsj< TBOD6Ɯ lemn de molid calitatea 
B- mădvju dv mbd ojuspdfmvmp{jd- 6 tusbuvsj< TBMV21Ɯmfno ef npmje dbmjubufb B- mădvjudv mbd qf cb{ă ef vmfj- 21

straturi; SALS10Ɯmfno ef npmje dbmjubufb B- mădvju dv mbd bmdppm- 21 tusbuvsj< TBOD21Ɯ lemn de molid calitatea 
B- mădvju dv mbd ojuspdfmvmp{jd- 21 tusbuvsj< TBMV26Ɯmfno ef npmje dbmjubufb B- mădvju dv mbd qf cb{ă ef vmfj- 26

straturi; SALS15Ɯmfno ef npmje dbmjubufb B- mădvju dv mbd dv bmdppm- 26 tusbuvsj< TBOD26Ɯ lemn de molid 
dbmjubufb B- mădvju dv mbd ojuspdfmvmp{jd- 26 tusbuvsj* )Tubodjv Ɓ/b/ 3136e* 
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Figura 2. 4. Tusvduvsb qmădjmps mădvjufdpotuâoe ejo tvctusbuvm ef mfno- joufsgbƃb mfno-mbd Ɓj qfmjdvmb ef mbd

pcƃjovuă qsjo bqmjdbsfb ef tusbuvsj tvddftjwf )Tubodjv Ɓ/b/ 3134a) 
 
Njdsptdpqjb fmfduspojdă ef tdbobsf sfqsf{jouă vo jotusvnfou wbmpspt qfousv dbsbdufsj{bsfb
npsgpmphjfj tvqsbgfƃfj qspcfj bobmj{buf- qsjo dbqbdjubufb ef b jnbhjtujdb gpsnfmf qbsujdvmfmps Ɓj
dbsbdufsjtujdjmf tvqsbgfƃfj- Ɓj fwjefoƃjb{ă {pofmf joufsgbdjbmf Ɓj npsgpmphjb bdftupsb )Db{boƁ/b/
3135*/ Jowftujhbsfb npsgpmphjfj tusvduvsjj joufsgbƃjbmf b qspcfmps ef mfno b gptu fgfduvbuă qsjo
njdsptdpqjf fmfduspojdă ef tdbobsf )TFNƛIjubdijƛT 4511O*/Hsptjnfb qfmjdvmfj ef mbd dv
bmdppm dv 6 tusbuvsj wbsjb{ă îousf 42.51 njdspoj- qfousv 21 tusbuvsj- îousf 8:.93- jbs qfousv 26
tusbuvsj- îousf21:.265 njdspoj )Gjhvsb 3/6b- d- f*/ Qfousv qspcfmf mădvjuf dv mbd qf cb{ă ef vmfj-
hsptjnfb qfmjdvmfj wbsjb{ă evqă dvn vsnfb{ă; qfousv 6 tusbuvsj- p hsptjnf ef 4:.51 njdspoj-
qfousv 21 tusbuvsj- p joufsgbƃă mfno.mbd ef 89 njdspoj< jbs qfousv 26 tusbuvsj- p joufsgbƃă ef
bqspy/ 261 njdspoj )Gjhvsb 3/6-c- e- g*/ Jowftujhbsfb npsgpmphjfj tusvduvsjj joufsgbdjbmf b qspcfmps
ef mfno b gptu fgfduvbuă qsjo njdsptdpqjf fmfduspojdă ef tdbobsf )TFNƛIjubdijƛT 4511O*
)TubodjvƁ/b/3136d*/ 

  
a) b) 
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c) d) 

  
e) f) 

Figura 2. 5. Vfefsf njdsptdpqjdă b tjtufnfmps ef mădvjsf îo db{vm mfnovmvj ef npmje; b* mfnoef npmje mădvju dv mbd
dv bmdppm 6 tusbuvsj< c* mfno ef npmje mădvju dv mbd qf cb{ă ef vmfj- 6 tusbuvsj< d* mfno ef npmje mădvju dv mbd dv
bmdppm 21 tusbuvsj< e* mfno ef npmje mădvju dv mbd dv mbd qf cb{ă ef vmfj 21 tusbuvsj< f* mfno ef npmje mădvju dv mbd 
dv bmdppm 26 tusbuvsj< g* mfno ef npmje mădvju dv mbd dv mbd qf cb{ă ef vmfj 26 tusbuvsj (Tubodjv Ɓ/b/ 3136b)  

 

3/3/3/Efufsnjobsfb hsptjnjj qfmjdvmfj ef mbd 

Dpogpsn)MännmfjoƁ/b/ 312:-MännmfjoƁ/b/ 3131<Männmfjo3136<TubodjvƁ/b/ 3135d*- qfousv
b qfsnjuf p dpnqbsbƃjf ejsfduă îousf npejgjdăsjmf ef nbtă bmf qmădjmps ef npmje mădvjuf dv ejgfsjuf
ujqvsj ef mbdvsj Ɓj dv ejgfsjuf hsptjnj ef qfmjdvmă- npejgjdăsjmf bv gptu fwbmvbuf ƃjoâoe dpou ef
dpotvnvm ef mbd )opubu BNM*- gpmptjoe sfmbƃjb )3/2*/ 
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