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Jdx wvngcr¢ bhuhk dwoknrhudt hmhsh“shnm+ shild cdk™x+ rgnbj stad+ hl o bs
dmdqfx+ rgnbj v "ud engbd+ ak” rshmf

@arsa"bs

Sdrsr g ud addm bnmctbsdc s sgd 8K ang'sngx eng sdrshmf ne
bhuhk  dwoknrhudr+ cdsnm sngr+ dkdbsghb“k cdsnm’sngr “mc oxgnsdbgmhb "k
B “sdoh “kr€+ Cdo gsBdms enq BhmhmT “mc Fdnsdbgmhbr ne sgd E btksx ne
B hmimT+ FdnknTx “mc odsgnkdt B dmThmddghm+ Tmhudgrisx ne Y “fqda wihsg
sgd otgonrd ne cdrhifmim® = cdsnmsnq sg's vntkc tmhsd “cu ms Fdr ne
~ mnm,dkdbsghb rxrsd B "mc sgd ogdbhrhnm hm qd ¥tk shnm ne shilld cdk X fm
dkdbsgnmhb hmhsh “shnm rxrsd B- Rt B ne dmdgfx gdkd rdc ax sgd v "ud engbd
fim rgnbj stad fhr ~ ogd,bnmehshinm eng nodq “shnm ne sgd mdv/ cdsnm“sngt “mc
Bd rtqd Bdms ne v ud engod hr sgd sqrs rsdo hm cdsdg BhmimT sgd rell
ne dmdqfx- Sgd rtl ne dmdgfx hr Bd rtgdc fmchgdbskxt a rdc nm svn
ogimbhokdrd B nud Bdms rdmrngr “mc rsq hm

Hmsancthshnm

@ mnm,dkdbsghb rxrsd B ne sghm¥ hm bhuhk ak rsimf g'r ~
mtBadq ne “cu ms Fdr hm bn 0o ghrnm whsg nsgdg hmhsh~shnm
Bdsgncr- Sgnrd “cu'ms fdr “gd9 qdrhrs'mbd sn rsshb
dkdbsghbhsx “me btggdmsr+ rh B okd bnmmdbshm® sn ak "rs sdkct
qdrhrs mbd sn gt Bhchsx: Tqd “sdg B dbg ‘mhb 'k ctq ankhsx “mc
unkt Bd ne sgd stadt mn ki Bhs”shnm ne sgd mt Badq ne ak'rs
gnkdr "cdfgddr ne sghmf( hm ak rs sdkct mn cdrsqtbshnm ne
ak rs gnkd rsd B+ mn “hg rgnbj v ud ognctbshnmt+ B tkshokd
sh ld,cheedgdmsh“sdc cdsnm“shnmr+ ogdrdqudc rsqtbstqd ne
d B tkrhnm “mc @MEN dwoknrhudr- Nmd ne sgd chr “cu “ms ™ fdr
hr = rhfmhsb “ms cheedgqdmbd hm sh B d cdk "X eng Tqd “sdq cdfqddr
ne somf *4/// D 5/7//7 N.r( trdc Engd egdptdmskx hm
bnmrsgthshnm ne stmmdkr+ tmedgfgntme naidbsr “me ¢ uhmdr-
Eng bnmsntq ak” rshm®+ sh B d rxmbggnmhy “shnmhr = 0"q~ B ntms
e bsng eng rg-od ne bnmsntq ak rs- Shilld hr cdsdg Bhmdc ax
cdk x,dkd Bdms ne sgd cdsnm sngt oxgnsdbgmhb Bhw whsg
ogdbhrd shld bnmrt B oshinm+ vghbg hr tmedsdg B hm akd eng
sgd sns kshld Fqd “sdgsg m4/// 1 .r- Sghr dkd B dms gdpthadr
" mdv cdk'x dkdBdms sg's b™m rnkud sghr ognakd B+ “mc
V'r entme hm sgd mdv rxrsd B “cdsnmsng( sg s bn Bahmdr
“cu ms Fdr ne mnm,dkdbsghb *rh B okhbhsx: roddct “mc bnrs(
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‘mc dkdbsgnmhb qdFtk shnm ne shld cdk x- Cdsdq Bhm shnm
ne ranbi v "ud enabd hm ranbi stad hr ~ a rir ena rdkdbshnm
ne “m nosh "k shlld cdk™x s mrcthdq eng sgd mdv sxod ne
cdsnmsng-

L_d rtad Bdms ne ranbi v “ud enabd hm ranbi stad

Rgnbj v "ud udknbhsx Bd rtgd Bdms

Bg "¢ bsdghrshbr ne rgnbj stad trdc eng sdrsimf wdgd
sgd enkknwvhmf9 hmmdg ch” Bdsdg O-1 BB~ 4"$H(+ "mc ntsdg
ch™Bdsdg 2 BN~ 4'PH(+ nbsnfdm,GLW skkimf 04,06
"Bf.0(- Rgnbj stad v r hmhsh“sdc trimf -Ro qj ak rshmf
I “bghmd ig,0% hm “kk sdrsr-

Ranbi v ud Bd rtad Bdmsimranbi.stad v "rbnmcthsdc
fim ngcdgq sn cdsdg Bhmd sgd hm&tdmbd ne udknbhsx nm sgd enghbd
ne sgd rgnbj v ud- Dkdbsgn,noshb ™k Bdsgnc v 'r trdc eng
Bd rtgd Bdmsr- Udknbhsx ne rgnbj v ud hr Bd rtgdc whsg
dkdbsgnmhb rsno,shBdg "mc chgdbs Bd rtgd Bdms ne rgnbj
Vv ud sq udk shlld hm rgnbj,stad- Sgd cdunbd hr gdbdhuhm¥
hlotkrdr sggntfg noshb 'k sadq b akdr- Hn Bd rtqd B dmsr+
cduhbd b kbtk sdr sgd udknbhsx nm a’rir ne shlld “mc
chrs mbd adsvddm ognadr- Ld rtghmf cduhbd hr dkdbsgnmhb
rsno,shlldg -DwoknBds,EN,1/7//% ne sgd enkknwvhmf
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bg g bsdghrshord B “w- Bd rtq akd udknbhsx 0/+/// N .r+
shlld hmsdqu 'k eqn @ /-0 cn O/ r+ vhsg sgd "bbtg bx ne
*., /-0 r- Udknbhsx v 'r Bd rtgdc nm Bdsdg,rdf B dmsr
nm 0 sn 3 B dsdgr ne sgd stad sn cdsdg Bhmd udknbhsx odg

S akd 0 Udknbhsx ne rgnbj v "ud Bd rtqd B dmsr qdrtksr

Tablica 1. Rezultati mjerenja brzine udarnog vala

kdmfFsg+ “mc hsr hm&tdmbd nm rgnbj v "ud engbd- Ld rtqdc
udknbhshdr vdgd hm g mfd egn B 0531 sn 0643 K.r- S"akd O
oqdrdmsr Bd rtqd Bdmsr qdrtksr- Ld rtqd Bdms dptho B dms
fr rgnwvm hm Eff- O-

Ld rtad B dms Sxod ne Hmhsh ™~ shm Ounad , .
Mn- dwoknrhud Rxrsd I chrsmod *m( | SMRAsLrC | Udinbhsx TR

K <C 46640 0621
0 Ranbi RO@OJ . 46/ 0643
stad AK@RSHMF . 46444 0626

K3 <C
L @BGHMD o 47012 061/
K <C 5/747 0531
1 Ranbi RO@OJ 2 <C 472 0604
stad AK@RSHMF . 484 057/

K3 <C
L @BGHMD i<t 48414 0568
K <C 460+7 0637
2 Ranbi RO@OJ et 4646 0626
stad AK@RSHME . 471 0607

K3 <C
L @BGHMD e 46817 0613

Enftgd O Udknbhsx ne rgnbj v "ud: Bd rtqd Bdms dptho Bdms

Slika 1. Mjerna oprema , mjerenje brzine detonacije

Rgnbj,v ud engbd Bd rtgd Bdms vhsg KUCS rdmrngr

KUCS rdmrngr vngj nm rghes ogimbhokdr- Rghes fm shm,
ok’sd HdBag md ctghmf sghmF ne rgnbj stad hr Bd rtqdc-
Oghngsn B d rtqd Bdmst Bd rtgmT "0o "¢ strv rb khag sdc
vhsg rsshb kn“c nm gxcq tkhb ogdrr whsg cxm™ B n B dsdg-
Trdc dptholBdms hr “r enkknwvrd gxcg tkib oqgdrrt
cxm” BnBdsdgt KUCS rdmrng+ Bd rtghmf eq” Bd+ bn B otsdg
qdfhrsg sng "Rohcdg 7(- Sgd Bd rtgmf eq” Bd bnmrhrsr ned
ancxt shm,ok’sd BdBag md+ sq mrhshnm ohrsnm+ a rhr eng
stad- Sgd stad hr swdc sn sgd a rhr+ rhsshm® shfgskx nm
8¢ mrhshnm ohrsnm “ss”bgdc sn shm,ok sd Bd B ag md- CtgmF
sgd b khag shnmt cdsdg Bhmdc engbd hr “ookhdc sggntfg
“cchshnm ™k ohrsnm sn sq mrhshnm ohrsnm sg~s  dk " rshb "kkx
cdeng B r shm,ok sd Bd B ag md to sn u ktdr dwodbsdc ctgmf
Bd rtad Bdms ne ranbi v ud enabd- L.dBaa md rahesr “ad
Bd rtgdc nm KUCS ognadr+ sq mredggdc sn b khag shnm
btqud- Ld rtgmf eq” Bd hr chrok’xdc tm Enf- 1 “mc
Bd rtgmf "oo g str hm Ehf- 2-
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Measurement Description- Ld rtgmf hr hmchqdbst ax
Bd rtgmT ne cdengl “shnm ne bhgotk g shm,
ok’sd BdBag md trimf KUCS ognad+ rhyd ne
cdeng B “shnm hr ognongshnmk sn sgd cdeng B hmF
enabd-

Ld rtgmf Og rdr “gde
(- B’khag shnm ne KUCS ognadr
a( Ld rtod Bdms ne ranbi.v ud hm ranbi stad

KUCS ognad NBd'rtgdr rghesr whsg sgd dkdbsgn
hmctbsinm Bdsgnc- Bkhag sinm ne ognadr whsg rs shb
engbd bgd sdr bnggdk shnm ne rghes *dk rshb cdeng Bl “shnm
ne shm,ok’sd BdBag 'md( "mc engbd trdc- @ btqud whsg
sgd ghfgdrs bnggdk shnm e’hsng Q Vv'r dwsg bsdc egqnll
rodbhsb B “khag shnm rdghdr "mc v "r trdc hm etgsgdg qdrksr
g mckmf- B khag shnm v'r odgengBdc shkk rghesr+ esdq
sgd “ookhdc engbdt vdgd gdod “sdct ng shkk B khag shnm “mc
odg M "mdms ok rshb cdengl “shnm ne shm,ok’sd BdBag md
Vv'r “bghdudc- Ldrtgmf “oo'qstr hr rbgd B “shbkkx
Thudm hm EhF- 2- B khag “shnm btqud "'mc KUCS ch"fq" I “qd
ogdrdmsdc hm Enf- 3- L."'wh Bt enghd trdc eng b khag shnm
Vr 4/'M(- Sgir uktd v'r B whltl engbd ~f hmrs sgd
rsqdmfsg ne shm ok’sd BdBag md- Kn'c engbd “anud sghr
uktd b trdc k" qfdg ok rshb cdeng B “shnmr ne sgd BdBag md
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.
aulic press

‘mc B whBtH rghes ne KUCS ognadr- Engod uktd hr
cdsdgBhmdc sggntfg KUCS Bd'rtgdc uktdr "RBU.U(+
vghbg “qd sq mreng Bdc “bbngehm® sn b khagq “shnm- *Enf- 3(-

Sgd r Bd dpthoBdms sg™s v r trdc eng b khag shnm ne
KUCS ognadr hr trdceng rgnbj v "ud engbd Bd rtqd Bdmsr+
tmcda sad r” Bd bnmehshnmr “r ena sad b khaa “shnm- Sahr
dmrtqdr “bbtg bx ne Bd rtgd Bdms-

Ehftgd 1 Ld rtgmfFeq Bd

Slika 2. Mjerno kuligte

Enftgd 2 Ld rtgimT "oo0 g str

Slika 3. Mjerna oprema
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Sakd 0 Ld rtadc ranbi.v "ud enabd u ktdr

Tablica 2. Mjerene sile udarnog vala

L_d rtad mn- KUCS Enabd
ZBU.U\ IM\
C 8+85/37 08/+574
1 7+7/833 045+68/
2 0/+15033 105t/82C
3 01+13321 2/7+4628
4 0/+36105 114+180
60
= 1,6878% 8, - 50,
5)y 168R72 :0?9259;“ 50,434 F (N) 5 LVDT (mV/V)
40 /"
4)y=1,73% 8,0421x - 50,429 /1) 10
R = 0,9999 //
20 / 5
0
0 ‘ /| ‘ | Calibration & i i 2 2 0
7 3) yi 1,6833% 7,?3516x—50,4( curves -5
R = 0,9999
20 0
2)y = 1,7187% 7,3842x - 50,43
0 R = 0,9999 15 ¢ .
1)y = 1,5619% 7,8754x - 50,43« 20 Time (s)
0 R LVDT (mV/V)

Enftgd 3 B “khag shnm btqud "mc KUCS ch™fq" I

Slika 4. Umjerna krivulja i dijagram LVDT-a

Rgnbj stad hr sqdc s sgd rdf Bdmst vgdgd ~cchshnmk
ohrsnm v 'r ok bdc eng b khag shnm- @m ~cchshnm k ohrsnm
V'r “sshgdc sn sq mrhshnm ofrsnm ne 3-0 BB ch” Bdsdg
“ookhdc sn  shm,ok’sd, BdBag'md- LdrtgdBdms v'r
odgenq B dc vhsg stadr ne ~ cheedgdms kdmfsgt sn bnggdk sd
sgd ~Entms ne bg gfd sn rgnbj v ud enghd- Rgnbj v ud
qd "bgdr sgd ohrsnmt+ sq”mredqghm¥ sgd h M otkrd sn BdBag md
“mc rgheshm® ~ ognad- KUCS rdmrngcs™ “qd b kbtk sdc “mc
hm bnagdk “shnm sn b “khag “shnm btqud+ u “ktdr ne rgnbj v "ud
enabd “ad cdsda B hmdc-

L.d rtgdc rgnbj v "ud engbd uktdr “qd fhudm hm S akd

Mdf “shud u ktdr nm KUCS ch™fg™ B “qd b trdc whsg
hmdgsmdrr ne ognadr- Sq mrhshnm rgnbj h B otkrd sq”udkr vhsg
sgd roddc ne rgnbj v'ud "}06// N.r(+ "mc ognadr “qd
cdrhfmde eng rs shb kn"chmf- Adb trd ne rtbg Bd rtgmf

rxrsd B hmdgsmdrr+ ognad hr gbnmetrdc€ "mc sgd uktd hr
mdf “shud- Sgd mdf “shud u“ktd g r mn og bshb "k Bd mhm¥-

Rgnbj,v " ud engbd Bd rtqd Bdms vhsg rsq tm £ tfdr

Dptho Bdms "'mc "00 "¢ str trdchmsghr Bd rtqd Bdms qd
sad r™ Bd “r trdc hm KUCS Bd rtad Bdmsr- Vahkd KUCS
Bd rtgd Bdms nardqudc rghes hm BdBag md+ rsg hm £ tfd
rdmrngr bg “m¥d hr hm dkdbsghb qdrhrs mbd whsg cheedgdms kn ™ c-
L_d rtqd B dms hr hmchgdbst eqn B sgd cdeng B “shnm ne bhabtk g
shm,ok sd BdBag md trhm¥ rsq hm ¥ tfd+ vgdgd sgd rhyd ne
cdeng B “shnm hr ognongshnm "k sn sgd engbd sg™s g r b trdc
fs-

Ld rtqd Bdmsog rdrwhsg rsq hm ¥ tFdr “qd: b khag shnm
ne rsq hm £ tfd "mc Bd rtqd Bdms ne rgnbj v "ud engbd hm
rgnbj,stad- L.d rtqd Bdms eq” Bd whsg rdmrng hr Fhudm hm
Enf- 4






