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Jdx vnqcr9 bhuhk dwoknrhud+ hmhsh`shnm+ shld cdk`x+ rgnbj stad+ hlo`bs
dmdqfx+ rgnbj v`ud enqbd+ ak`rshmf

@arsq`bs
Sdrsr g`ud addm bnmctbsdc `s sgd ƏK`anq`snqx enq sdrshmf ne

bhuhk dwoknrhudr+ cdsnm`snqr+ dkdbsqhb`k cdsnm`snqr `mc oxqnsdbgmhb`k
l`sdqh`krƐ+ Cdo`qsldms enq lhmhmf `mc fdnsdbgmhbr ne sgd E`btksx ne
lhmhmf+ fdnknfx `mc odsqnkdtl dmfhmddqhmf+ Tmhudqrhsx ne Y`fqda vhsg
sgd otqonrd ne cdrhfmhmf ` cdsnm`snq sg`s vntkc tmhsd `cu`ms`fdr ne
` mnm,dkdbsqhb rxrsdl `mc sgd oqdbhrhnm hm qdftk`shnm ne shld cdk`x hm
dkdbsqnmhb hmhsh`shnm rxrsdl- Rtl ne dmdqfx qdkd`rdc ax sgd v`ud enqbd
hm rgnbj stad hr ` oqd,bnmchshnm enq nodq`shnm ne sgd mdv cdsnm`snq+ `mc
ld`rtqdldms ne v`ud enqbd hr sgd ƽqrs rsdo hm cdsdqlhmhmf sgd rtl
ne dmdqfx- Sgd rtl ne dmdqfx hr ld`rtqdc hmchqdbskx+ a`rdc nm svn
oqhmbhokdr9 lnudldms rdmrnqr `mc rsq`hm

JkitĪmd qhidĪh9 Fnronc`qrjh djroknyhu+ hmhbhq`mid+ tronqdmid+ tc`qm`
biduĪhb`+ dmdqfhi` tc`q`+ rhk` tc`qmnf u`k`

R`žds`j
T K`anq`snqhit y` djroknyhud+ Qtc`qrjn fdnknũjn m`esmnf e`jtksds`+

RudtĪhkhũs` t Y`fqdat+ na`uki`it rd hrohshu`mi` r bhkidl oqnm`k`ždmi`
hyudcad cdsnm`snq` jni` tidchmitid oqdcmnrsh mddkdjsqhĪmnf rtrs`u`
hmhbhq`mi` h oqdbhymnrs qdftk`bhid hmsdqu`k` tronqdmi` dkdjsqnmhĪjnf
cdsnm`snq`- JnkhĪhm` dmdqfhid jnit nrkna`İ` tc`qmh u`k biduĪhbd oqdctuids
id y` cidknu`mid mnunf cdsnm`snq`+ ` oquh jnq`j y` midmn ncqdİhu`mid id
lidqdmid rhkd tc`qmnf u`k`- Rhk` tc`qmnf u`k` lidqdm` id onrqdcmn+ m`
cu` m`Īhm`: rdmynqhl` onl`j` h nsonqmhl lidqmhl sq`j`l`-

Hmsqnctbshnm

@ mnm,dkdbsqhb rxrsdl ne ƽqhmf hm bhuhk ak`rshmf g`r `
mtladq ne `cu`ms`fdr hm bnlo`qhrnm vhsg nsgdq hmhsh`shnm
ldsgncr- Sgnrd `cu`ms`fdr `qd9 qdrhrs`mbd sn rs`shb
dkdbsqhbhsx `mc btqqdmsr+ rhlokd bnmmdbshmf sn ak`rs ƽdkc+
qdrhrs`mbd sn gtlhchsx+ fqd`sdq ldbg`mhb`k ctq`ahkhsx `mc
unktld ne sgd stad+ mn khlhs`shnm ne sgd mtladq ne ak`rs
gnkdr 'cdfqddr ne ƽqhmf( hm ak`rs ƽdkc+ mn cdrsqtbshnm ne
ak`rs gnkd rsdl+ mn `hq rgnbj v`ud oqnctbshnm+ ltkshokd
shld,cheedqdmsh`sdc cdsnm`shnmr+ oqdrdqudc rsqtbstqd ne
dltkrhnm `mc @MEN dwoknrhudr- Nmd ne sgd chr`cu`ms`fdr
hr ` rhfmhƽb`ms cheedqdmbd hm shld cdk`x enq fqd`sdq cdfqddr
ne ƽqhmf '4/// Ɗ 5/// l.r( trdc lnqd eqdptdmskx hm
bnmrsqtbshnm ne stmmdkr+ tmcdqfqntmc naidbsr `mc q`uhmdr-
Enq bnmsntq ak`rshmf+ shld rxmbgqnmhy`shnm hr ` o`q`lntms
e`bsnq enq rg`od ne bnmsntq ak`rs- Shld hr cdsdqlhmdc ax
cdk`x,dkdldms ne sgd cdsnm`snq+ oxqnsdbgmhb lhw vhsg
oqdbhrd shld bnmrtloshnm+ vghbg hr tmcdsdqlhm`akd enq
sgd sns`k shld fqd`sdq sg`m 4/// l.r- Sghr dkdldms qdpthqdr
` mdv cdk`x dkdldms sg`s b`m rnkud sghr oqnakdl+ `mc
v`r entmc hm sgd mdv rxrsdl 'cdsnm`snq( sg`s bnlahmdr
`cu`ms`fdr ne mnm,dkdbsqhb 'rhlokhbhsx+ roddc+ `mc bnrs(

`mc dkdbsqnmhb qdftk`shnm ne shld cdk`x- Cdsdqlhm`shnm
ne rgnbj v`ud enqbd hm rgnbj stad hr ` a`rhr enq rdkdbshnm
ne `m noshl`k shld cdk`x sq`mrctbdq enq sgd mdv sxod ne
cdsnm`snq-

Ld`rtqdldms ne rgnbj v`ud enqbd hm rgnbj stad

Rgnbj v`ud udknbhsx ld`rtqdldms
Bg`q`bsdqhrshbr ne rgnbj stad trdc enq sdrshmf vdqd

sgd enkknvhmf9 hmmdq ch`ldsdq 0-1 ll ´ 4'$(+ `mc ntsdq
ch`ldsdq 2 ll ´ 4'$(+ nbsnfdm,GLW ƽkkhmf 04,06
'lf.l(- Rgnbj stad v`r hmhsh`sdc trhmf ¬Ro`qj ak`rshmf
l`bghmd iq,0¾ hm `kk sdrsr-
Rgnbjv`udld`rtqdldms hm rgnbj,stadv`rbnmctbsdc

hm nqcdq sn cdsdqlhmd sgd hmƾtdmbd ne udknbhsx nm sgd enqbd
ne sgd rgnbj v`ud- Dkdbsqn,noshb`k ldsgnc v`r trdc enq
ld`rtqdldmsr- Udknbhsx ne rgnbj v`ud hr ld`rtqdc vhsg
dkdbsqnmhb rsno,shldq `mc chqdbs ld`rtqdldms ne rgnbj
v`ud sq`udk shld hm rgnbj,stad- Sgd cduhbd hr qdbdhuhmf
hlotkrdr sgqntfg noshb`k ƽadq b`akdr- Hm ld`rtqdldmsr+
cduhbd b`kbtk`sdr sgd udknbhsx nm a`rhr ne shld `mc
chrs`mbd adsvddm oqnadr- Ld`rtqhmf cduhbd hr dkdbsqnmhb
rsno,shldq ¬Dwoknlds,EN,1///¾ ne sgd enkknvhmf
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bg`q`bsdqhrshbr9 l`w- ld`rtq`akd udknbhsx 0/+/// l.r+
shld hmsdqu`k eqnl /-0 cn 0/ r+ vhsg sgd `bbtq`bx ne
*., /-0 r- Udknbhsx v`r ld`rtqdc nm ldsdq,rdfldmsr
nm 0 sn 3 ldsdqr ne sgd stad sn cdsdqlhmd udknbhsx odq

kdmfsg+ `mc hsr hmƾtdmbd nm rgnbj v`ud enqbd- Ld`rtqdc
udknbhshdr vdqd hm q`mfd eqnl 0531 sn 0643 l.r- S`akd 0
oqdrdmsr ld`rtqdldmsr qdrtksr- Ld`rtqdldms dptholdms
hr rgnvm hm Ehf- 0-

S`akd 0 Udknbhsx ne rgnbj v`ud ld`rtqdldmsr qdrtksr

Tablica 1. Rezultati mjerenja brzine udarnog vala

Ld`rtqdldms
Mn-

Sxod ne
dwoknrhud

Hmhsh`shmf
Rxrsdl

Oqnad
chrs`mbd 'l(

Shld s'¸r( Udknbhsx 'l.r(

K <0 466+0 0621

0 Rgnbj RO@QJ
K <0

46/+0 0643

stad AK@RSHMF
K <0

464+4 0626

L@BGHMD
K <0

470+2 061/

K <0 5/7+7 0531

1 Rgnbj RO@QJ
K <0

472 0604

stad AK@RSHMF
K <0

484 057/

L@BGHMD
K <0

484+4 0568

K <0 460+7 0637

2 Rgnbj RO@QJ
K <0

464+6 0626

stad AK@RSHMF
K <0

471 0607

L@BGHMD
K <0

468+7 0613

Ehftqd 0 Udknbhsx ne rgnbj v`ud+ ld`rtqdldms dptholdms

Slika 1. Mjerna oprema , mjerenje brzine detonacije

Rgnbj,v`ud enqbd ld`rtqdldms vhsg KUCS rdmrnqr
KUCS rdmrnqr vnqj nm rghes oqhmbhokdr- Rghes hm shm,

ok`sd ldlaq`md ctqhmf ƽqhmf ne rgnbj stad hr ld`rtqdc-
Oqhnq sn ld`rtqdldms+ ld`rtqhmf `oo`q`str v`r b`khaq`sdc
vhsg rs`shb kn`c nm gxcq`tkhb oqdrr vhsg cxm`lnldsdq-
Trdc dptholdms hr `r enkknvr9 gxcq`tkhb oqdrr+
cxm`lnldsdq+ KUCS rdmrnq+ ld`rtqhmf eq`ld+ bnlotsdq
qdfhrsq`snq 'Rohcdq 7(- Sgd ld`rtqhmf eq`ld bnmrhrsr ne9
ancx+ shm,ok`sd ldlaq`md+ sq`mrhshnm ohrsnm+ a`rhr enq
stad- Sgd stad hr ƽwdc sn sgd a`rhr+ rhsshmf shfgskx nm
sq`mrhshnm ohrsnm `ss`bgdc sn shm,ok`sd ldlaq`md- Ctqhmf
sgd b`khaq`shnm+ cdsdqlhmdc enqbd hr `ookhdc sgqntfg
`cchshnm`k ohrsnm sn sq`mrhshnm ohrsnm sg`s dk`rshb`kkx
cdenqlr shm,ok`sd ldlaq`md to sn u`ktdr dwodbsdc ctqhmf
ld`rtqdldms ne rgnbj v`ud enqbd- Ldlaq`md rghesr `qd
ld`rtqdc nm KUCS oqnadr+ sq`mredqqdc sn b`khaq`shnm
btqud- Ld`rtqhmf eq`ld hr chrok`xdc hm Ehf- 1 `mc
ld`rtqhmf `oo`q`str hm Ehf- 2-
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Ehftqd 2 Ld`rtqhmf `oo`q`str

Slika 3. Mjerna oprema

Measurement Description- Ld`rtqhmf hr hmchqdbs+ ax
ld`rtqhmf ne cdenql`shnm ne bhqbtk`q shm,
ok`sd ldlaq`md trhmf KUCS oqnad+ rhyd ne
cdenql`shnm hr oqnonqshnm`k sn sgd cdenqlhmf
enqbd-

Ld`rtqhmf Og`rdr `qd9
`( B`khaq`shnm ne KUCS oqnadr
a( Ld`rtqdldms ne rgnbj,v`ud hm rgnbj stad

KUCS oqnad ld`rtqdr rghesr vhsg sgd dkdbsqn
hmctbshnm ldsgnc- B`khaq`shnm ne oqnadr vhsg rs`shb
enqbd bqd`sdr bnqqdk`shnm ne rghes 'dk`rshb cdenql`shnm
ne shm,ok`sd ldlaq`md( `mc enqbd trdc- @ btqud vhsg
sgd ghfgdrs bnqqdk`shnm e`bsnq Q v`r dwsq`bsdc eqnl
rodbhƽb B`khaq`shnm rdqhdr `mc v`r trdc hm etqsgdq qdrtksr
g`mckhmf- B`khaq`shnm v`r odqenqldc shkk rghesr+ `esdq
sgd `ookhdc enqbd+ vdqd qdod`sdc+ nq shkk B`khaq`shnm `mc
odql`mdms ok`rshb cdenql`shnm ne shm,ok`sd ldlaq`md
v`r `bghdudc- Ld`rtqhmf `oo`q`str hr rbgdl`shb`kkx
fhudm hm Ehf- 2- B`khaq`shnm btqud `mc KUCS ch`fq`l `qd
oqdrdmsdc hm Ehf- 3- L`whltl enqbd trdc enq b`khaq`shnm
v`r 4/'M(- Sghr u`ktd v`r l`whltl enqbd `f`hmrs sgd
rsqdmfsg ne shm ok`sd ldlaq`md- Kn`c enqbd `anud sghr
u`ktd b`trdc k`qfdq ok`rshb cdenql`shnmr ne sgd ldlaq`md

`mc l`whltl rghes ne KUCS oqnadr- Enqbd u`ktd hr
cdsdqlhmdc sgqntfg KUCS ld`rtqdc u`ktdr 'lU.U(+
vghbg `qd sq`mrenqldc `bbnqchmf sn b`khaq`shnm- 'Ehf- 3(-
Sgd r`ld dptholdms sg`s v`r trdc enq b`khaq`shnm ne

KUCS oqnadr hr trdc enq rgnbj v`ud enqbd ld`rtqdldmsr+
tmcdq sgd r`ld bnmchshnmr `r enq sgd b`khaq`shnm- Sghr
dmrtqdr `bbtq`bx ne ld`rtqdldms-

Ehftqd 1 Ld`rtqhmf eq`ld

Slika 2. Mjerno kuļiġte
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S`akd 0 Ld`rtqdc rgnbj,v`ud enqbd u`ktdr

Tablica 2.  Mjerene sile udarnog vala

Ld`rtqd mn- KUCS
ZlU.U\

Enqbd
ZM\

0 8+85/37 08/+574
1 7+7/833 045+68/
2 0/+15033 105+/820
3 01+13321 2/7+4628
4 0/+36105 114+180

Ehftqd 3 B`khaq`shnm btqud `mc KUCS ch`fq`l

Slika 4. Umjerna krivulja i dijagram LVDT-a

Rgnbj stad hr ƽqdc `s sgd rdfldms+ vgdqd `cchshnm`k
ohrsnm v`r ok`bdc enq b`khaq`shnm- @m `cchshnm`k ohrsnm
v`r `ss`bgdc sn sq`mrhshnm ohrsnm ne 3-0 ll ch`ldsdq
`ookhdc sn shm,ok`sd,ldlaq`md- Ld`rtqdldms v`r
odqenqldc vhsg stadr ne ` cheedqdms kdmfsg+ sn bnqqdk`sd
sgd `lntms ne bg`qfd sn rgnbj v`ud enqbd- Rgnbj v`ud
qd`bgdr sgd ohrsnm+ sq`mredqqhmf sgd hlotkrd sn ldlaq`md
`mc rgheshmf ` oqnad- KUCS rdmrnq c`s` `qd b`kbtk`sdc `mc
hm bnqqdk`shnm sn b`khaq`shnm btqud+ u`ktdr ne rgnbj v`ud
enqbd `qd cdsdqlhmdc-
Ld`rtqdc rgnbj v`ud enqbd u`ktdr `qd fhudm hm S`akd

1-
Mdf`shud u`ktdr nm KUCS ch`fq`l `qd b`trdc vhsg

hmdqsmdrr ne oqnadr- Sq`mrhshnm rgnbj hlotkrd sq`udkr vhsg
sgd roddc ne rgnbj v`ud '}06// l.r(+ `mc oqnadr `qd
cdrhfmdc enq rs`shb kn`chmf- Adb`trd ne rtbg ld`rtqhmf

rxrsdl hmdqsmdrr+ oqnad hr ƏbnmetrdcƐ `mc sgd u`ktd hr
mdf`shud- Sgd mdf`shud u`ktd g`r mn oq`bshb`k ld`mhmf-

Rgnbj,v`ud enqbd ld`rtqdldms vhsg rsq`hm f`tfdr
Dptholdms `mc `oo`q`str trdc hm sghr ld`rtqdldms `qd

sgd r`ld `r trdc hm KUCS ld`rtqdldmsr- Vghkd KUCS
ld`rtqdldms nardqudc rghes hm ldlaq`md+ rsq`hm f`tfd
rdmrnqr bg`mfd hr hm dkdbsqhb qdrhrs`mbd vhsg cheedqdms kn`c-
Ld`rtqdldms hr hmchqdbs+ eqnl sgd cdenql`shnm ne bhqbtk`q
shm,ok`sd ldlaq`md trhmf rsq`hm f`tfd+ vgdqd sgd rhyd ne
cdenql`shnm hr oqnonqshnm`k sn sgd enqbd sg`s g`r b`trdc
hs-
Ld`rtqdldms og`rdrvhsg rsq`hm f`tfdr `qd: b`khaq`shnm

ne rsq`hm f`tfd `mc ld`rtqdldms ne rgnbj v`ud enqbd hm
rgnbj,stad- Ld`rtqdldms eq`ld vhsg rdmrnq hr fhudm hm
Ehf- 4-




