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}kejrpnleu`mhweqjhe
opnqrni jnmr`jr • jnmr`jr q l`cmhrm{l ondf`rhel
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D`mm{i opnqoejr qndepfhr dnonkmhrek|m{e qbedemh� n bhd`u
oepejk~wemh� h bnglnfmnqr�u  ondjk~wemh� }kejrpnleu`mhweqjhu
d`rwhjnb cp`mhwm{u qhcm`knb.
Ondpnam`� hmtnpl`vh� n ophmvhoe deiqrbh� h hqonk|gnb`mhh
}kejrpnleu`mhweqjhu, hmdsjrhbm{u, }kejrpnmm{u h omebl`rhweqjhu
d`rwhjnb cp`mhwm{u qhcm`knb d`m` b nagnpe 9000. Dk� l`mnlerpnb
qn bqrpnemm{lh d`rwhj`lh cp`mhwm{u qhcm`knb  qsyeqrbs~r
nrdek|m{e opnqoejr{ q wepref`lh h pejnlemd`vh�lh on
tnplhpnb`mh~ rejqr` g`j`g`. D`mm{e opnqoejr{ p`qopedekem{ on
p`gdek`l b qnnrberqrbhh q rhonl l`mnlerpnb h hu mnlep
g`j`mwhb`erq� m` ...90 hkh ...91, hkh ...19.1.

Sqknbm{e quel{ oepejk~wemh� dk� d`rwhjnb cp`mhwm{u gm`wemhi
q 3-l� h 4-l� cp`mhwm{lh gm`wemh�lh opednqr`bk�~rq� on g`opnqs.
Oph }rnl bhd{ oepejk~wemhi g`d`~rq� on w`qnbni qrpekje.
M`ophlep, dk� l`cmhrmncn jnmr`jr`:
1-jnmr`jr p`gl{j`~yhi, 2-jnmr`jr p`gl{j`~yhi,
3-jnmr`jr g`l{j`~yhi = M 221
Jnmr`jr{: qr`md`prmn hg qok`b` qepeap` h mhjek�
q ongnknrni 10ljl (Ag80Ni20- Au10ljl).

Sqrpniqrbn dk� sqr`mnbjh cp`mhwmncn gm`wemh�:
b g`bhqhlnqrh nr hqonkmemh�
- g`khrne b qrejkn (eqkh qrejkn `jphknbne) hkh
- b{onkmemmn hg k`rsmh (mhjekhpnb`mmne) h blnmrhpnb`mmn b

qrejkn; opedqr`bk�er hg qea� qzelm{i jk~w.

]kejrphweqjne qnedhmemhe.
]kejrphweqjne qnedhmemhe nqsyeqrbk�erq� b g`bhqhlnqrh nr
hqonkmemh�
- khan onqpedqrbnl j`aek�, dkhmni 1 l, b{bedemmncn hg

qremjh jnposq`,
- khan onqpedqrbnl p`gleyemmncn m` qremje jnposq`

xrejepmncn p`gzel`.
Rnwmne leqrn b{bnd` j`aek� hkh p`qonknfemh� xrejepmncn
p`gzel` sj`g`mn b opnqoejr`u dk� j`fdncn rho` l`mnlerp`.

Qnedhmemhe q onlny|~ j`aek�
M`lh ophlem�erq� qnedhmhrek|m{i }kelemr L12 u 1,5 c
thjq`vhei j`aek�. Qbnandm{e jnmv{ j`aek� nangm`wem{ r`jhl
nap`gnl, j`j sj`g`mn m` phqsmje. Hqonk|gserq� j`aek| q
g`yhrmni nanknwjni (gekemni/fekrni).

Qnedhmemhe q onlny|~ xrejepmncn p`gzel`.
Jkell{ xrejepmncn p`gzel` opnmslepnb`mm{ b qnnrberqrbhh
qn quelni (ql. phqsmnj). Menaundhln opedsqlnrper| g`gelkemhe.
Xrejepm{i p`gzel ophlem�erq� q qnedhmhrek|m{l }kelemrnl
L20 u1,5  q thjq`vhei j`aek�.

Sqknbmne nangm`wemhe CE
M`xh ophanp{ qn bqrpnemm{lh }kejrpnleu`mhweqjhlh d`rwhj`lh
cp`mhwm{u gm`wemhi onksw`~r nangm`wemhe CE, oph sqknbhh, wrn
b lhmsrs opnhqundhr me ankee 5 oepejk~wemhi.
Qoevh`k|m{e hqonkmemh� h rejqr g`j`g` ql. m` nanpnre.

Ophmvho oepejk~wemh�
Bnglnfm{e bhd{ oepejk~wemhi d`m{ b mhfe ophbedemmni
r`akhve. Oph }rnl nangm`wemhe S sj`g{b`er m` opnqrni jnmr`jr,
L - m` l`cmhrm{i  jnmr`jr q l`cmhrm{l ondf`rhel.
Sqknbmne nangm`wemhe �1� nangm`w`er bhd oepejk~wemh� - g`l{j`~yhi
jnmr`jr - oph oepeqewemhh g`d`~yei qrpekjh on w`qnbni qrpekje
(h p`gl{j`~yhi - b m`op`bkemhh opnrhb w`qnbni qrpekjh).
Sqknbmne nangm`wemhe �2� nangm`w`er bhd oepejk~wemh� - p`gl{j`~yhi
jnmr`jr oph oepeqewemhh g`d`~yei qrpekjh on w`qnbni qrpekje (h
g`l{j`~yhi b m`op`bkemhh opnrhb w`qnbni qrpekjh).
Sqknbmne nangm`wemhe �3� dk� oepelemmncn jnmr`jr`.

Sqknbm`�
quel`

oepejk~wmh�

Sqknbmne
nangm.Bhd oepejk~wemh� /

sop`bkemh� oph dbhfemhh
on w`qnbni qrpekje

D`rwhj cp`mhwm{u qhcm`knb q ndmhl jnmr`jrnl

p`gl{j`~yhi S 2 M 2

g`l{j`~yhi S 1 M 1

D`rwhj cp`mhwm{u qhcm`knb q oepelemm{l jnmr`jrnl

qnedhmemh� 1 h 4:
g`l{j`~yhi S 3 M 3
qnedhmemh� 2 h 4:
p`gl{j`~yhi

D`rwhj cp`mhwm{u qhcm`knb q dbsl� jnmr`jr`lh

1-e h 2-e cp`mhwm{e
gm`wemh� - S 22 M 22
p`gl{j`~yhi

1-e cp`mhwmne gm`w.
p`gl{j`~yhi jnmr`jr S 21 M 21
2-e cp`mhwmne gm`w.
g`l{j`~yhi jnmr`jr

1-e cp`mhwmne gm`w.
g`l{j`~yhi jnmr`jr S 12 M 12
2-e cp`mhwmne gm`w.
p`gl{j`~yhi jnmr`jr

opnq-
rni

l`c-
mhrm.

1-e h 2-e cp`mhwm{e
gm`wemh� - S 11 M 11
g`l{j`~yhe
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M`xh ophanp{ onqrn�mmn qnbepxemqrbs~rq�, on}rnls l{ nqr`bk�el g` qnani op`bn m` hglememh�.

Rejqr g`j`g`:
Onf`ksiqr`, nap`rhre bmhl`mhe m` sj`g`mh� j tnplhpn-
b`mh~ rejqr` g`j`g` b opnqoejre b{ap`mmncn ophanp`,
• sqk. nangm. rho` jnmr`jr`: S hkh M
• sqk. nangm. rho` oepejk~wemh�: 1, 2, 11, 12, 21, 22
(ql. b{xe)

• nqnaemmnqrh: m`op., jnmr`jrm{e xrhtr{ hg gnknr`/qepeap`.

Ophm`dkefmnqrh
Hlosk|qmn-sop`bk�el{e lmncntsmjvhnm`k|m{e peke rho` MSR.

Lmncntsmjvhnm`k|m{e peke qksf`r dk� sbekhwemh� p`gp{bmni
lnymnqrh oph mhgjnl m`op�femhh b veoh sop`bkemh�.
Nwem| w`qrn p`gp{bm`� lnymnqr| opebnqundhr dnosqrhl{e
cp`mhv{, }rn beder j a{qrpnls hgmnqs jnmr`jrm{u xrhtrnb, wrn,
b qbn~ nweped|, b{g{b`er no`qm{e tsmjvhnm`k|m{e m`psxemh�.
Oph ophlememhh d`rwhjnb cp`mhwm{u qhcm`knb2) b l`qke, bngmhj`~r,
jpnle }rncn, qknfmnqrh q op`bhk|mnqr|~ oepejk~wemh�, qpnjnl
qksfa{ jnmr`jrnb h g`cp�gmemhel l`qk`.

MSR - peke p`anr`~r q  hlosk|qm{l m`op�femhelnr 35 dn 40 VDC.
Ak`cnd`p� }rnls dnqrhc`erq� norhl`k|m`� g`yhr` jnmr`jrnb.
Jpnle rncn dbe nrdek|m{e jkell{ m`und�rq� ond dnonkmhrek|m{l
onqrn�mm{l m`op�femhel b 24B (Imax = 20 l@), dk� ohr`mh�
dnonkmhrek|mncn qemqnp` dk� d`bkemh�, reloep`rsp{, sck` onbnpnr`
h r.d. ]rn �bk�erq� opehlsyeqrbnl b l`mnlerp`u q d`rwhj`lh
cp`mhwm{u qhcm`knb h q dhqr`mvhnmm{lh d`rwhj`lh qnopnrhbkemhi,
m`x rho DMU.

B l`mnlerp`u hkh replnlerp`u q jnmr`jr`lh h q l`qk�m{l
g`onkmemhel hqjp`, bngmhj`~y`� oph oepejk~wemhh, b{g{b`er
qcnp`mhe l`qk`, wrn beder, q ndmni qrnpnm{, j onlsrmemh~ l`qk`,
q dpscni  qrnpnm{, j nasckhb`mh~ jnmr`jrnb. Ak`cnd`p�
hqonk|gnb`mh~ m`xecn hlosk|qmn-sop`bk�elncn lmncntsmjvhn-
m`k|mncn peke bqe }rh opnakel{ asdsr sqrp`mem{. Qpnj }jqoks`r`vhh
d`rwhjnb cp`mhwm{u qhcm`knb gm`whrek|mn sbekhwhb`erq�, r.j.
p`gl{j`mhe h g`l{j`mhe m` 99% opnhqundhr oph nrqsrqrbhh
m`op�femh�. Jpnle rncn, m`xe peke nak`d`er g`depfjni bpelemh,
ak`cnd`p� wels bngmhjmnbemhe osk|q`vhh op`jrhweqjh hqjk~wemn.

Lmncntsmjvhnm`k|mne peke �Intervall� (rho MSR 011) me nak`d`er
g`depfjni oepejk~wemh�.

Lmncntsmjvhnm`k|m{e peke rho` MSR ( MSR 010 =1 - q ndmhl
cp`mhwm{l gm`wemhel, MSR 020=2 - q 2-l� cp`mhwm{lh gm`wemh�lh
h MSR 011 - �Intervall�) qnnrberqbs~r rpeanb`mh�l on }kejrpn-
l`cmhrmni  qnbleqrhlnqrh - EMV, �bk�~rq� ophanp`lh mhgjncn
m`op�femh� h nangm`wem{ gm`jnl CE.

D`k|meixs~ hmtnpl`vh~ ql. b opnqoejre 9521.

2)  nrmnqhrq� rnk|jn j jnmr`jr`l q l`cmhrm{l ondf`rhel;
opnqr{e jnmr`jr{ mhjncd` me ophlem�~rq� b g`onkmemm{u
ophanp`u

B

Qoevh`k|m{e hqonkmemh�

•L`reph`k

B opnveqqe hqonk|gnb`mh� oepejk~w`rek|, ̀  hlemmn jnmr`jrm{e
xrhtr{, b g`bhqhlnqrh nr pefhl` oepejk~wemhi qhk|mee hkh
qk`aee ondbepfem{ hgmnqs (hg-g` leu`mhweqjncn bngdeiqrbh�, `
r`jfe reoknbncn bngdeiqrbh� rnj` h }kejrphweqjni dsch).
B j`weqrbe qr`md`prmncn l`reph`k` hqonk|gserq� qok`b qepeap`
h mhjek� c ongnknrni 10ljl (Ag80Ni20Au10ljl). L`reph`k
nrkhw`er b{qnj`� hgmnqnqrnijnqr| j bngdeiqrbh~ }kejrphweqjni
dsch. M`meqemmne gnknrne onjp{rhe sbekhwhb`er jnppnghnmms~
qrnijnqr| h opednrbp`y`er nap`gnb`mhe njhqmncn qkn�. Ak`cnd`p�
}rnls sbekhwhb`erq� m`defmnqr| p`anr{ jnmr`jrnb oph qk`a{u
qhcm`k`u. Dk� nqna{u opnhgbndqrbemm{u sqknbhi, on g`opnqs
g`j`gwhj`, ophlem�~rq� qok`b{ dp`cnvemm{u ler`kknb (qok`b{
gnknr` h qepeap` hkh qepeap`-o`kk`dh�). Oph menaundhlnqrh,
onf`ksiqr`, nap`y`ireq| g` jnmqsk|r`vhei.

•Lmncnjnmr`jrm{e ophanp{

On g`opnqs g`j`gwhj` onqr`bk�~rq� ophanp{ q l`jqhl`k|m{l
whqknl cp`mhwm{u gm`wemhi - l`jq. 4. Ncp`mhwemh� qsyeqrbs~r
dk� ophanpnb b jnposqe q a`inmernb{l jnk|vnl (B, Ch - hg qr`kh
hkh hg mepf`be~yei qr`kh), b jnposqe hg ok`qrl`qq{ q
g`bhmwhb`~yhlq� jnk|vnl (J) hg-g` nasqknbkemmni cksahm{
ophanp` (ql. opnqoejr{ qnnrberqrbs~yecn rho`). B ophanp`u q
3-l� hkh 4-l� cp`mhwm{lh gm`wemh�lh me bqecd` opedqr`bk�erq�
bnglnfm{l sqr`mnbhr| g`d`~yhe qrpekjh ndms m`d dpscni.
On}rnls menaundhln sj`g`r|, j`jhe qrpekjh dnkfm{ a{r|
sqr`mnbkem{ ndm` m`d dpscni, hkh sj`g`r| rnwjh oepejk~wemh�.
Gm`wemh� qp`a`r{b`mh� oepejk~wemhi dnkfm{ sj`g{b`r|q� b
m`op`bkemhh  dbhfemh�  on  w`qnbni  qrpekje, m`ophlep, 1-{i
jnmr`jr - p`gl{j`~yhi,  2-ni jnmr`jr - g`l{j`~yhi, 3-i
jnmr`jr - p`gl{j`~yhi (r.e =212).

• Nrdek|m{e }kejrphweqjhe veoh

bnglnfm{ b qksw`e 2-u h lmncnjnmr`jrm{u ophanpnb;

• on fek`mh~ g`j`gwhj` d`rwhjh q dbsl� cp`mhwm{lh

qhcm`k`lh lnfmn hgcnrnbhr| q ndmni g`d`~yei qrpekjni
(qdbnemmni) h onqrn�mm{l hmrepb`knl lefds ksw`lh (m`op.,
scnk lefds ksw`lh 3 )°;

• pecsk�rnp g`d`~yei qrpekjh (hg k`rsmh, mhjekhpnb`mm{i) q

feqrjhl jk~wnl; pecsk�rnp hg mepf`be~yei qr`kh qn
qzelm{l hkh feqrjhl jk~wnl - on g`opnqs;

• dpsche xrejepm{e p`gzel{ - on g`opnqs;

1) nrmnqhrq� rnk|jn j meg`onkmemm{l ophanp`l, b g`onkmemm{u
l`mnlerp`u l`jq. 20 Br/20B@

C`p`mrhei m`defmni p`anr{ ophanp` h ecn dnkcncn qpnj` qksfa{
�bk�erq� gm`mhe nayei hmtnpl`vhh n ophanpe h qnak~demhe
nqmnbm{u o`p`lerpnb }jqoks`r`vhh.

R`akhv` m`cpsgnj dk� }kejrpnleu`mhweqjhu d`rwhjnb cp`mhwm{u
gm`wemhi q opnqr{l h l`cmhrm{l jnmr`jr`lh.

Pejnlemdnb`mm{e jnmr`jrm{e m`cpsgjh oph nlhweqjni h hmdsjrhbmni   m`cpsgj`u h }jqoks`r`vhh b bngdsxmni qpede

opnqr{e jnmr`jr{ l`cmhrm{e jnmr`jr{
M`op�femhe

on DIN IEC 38  nlhweqj`� m`cpsgj`
hmdsjrhbm`�
m`cpsgj`

nlhweqj`� m`cpsgj` hmdsjrhbm`�
m`cpsgj`

onqrn�m-
mne
B

oepelem-
mne
B

onqrn�m-
m{i rnj

l@

oepelem-
m{i rnj

l@

<

oepelem-
m{i rnj

cos ϕ>0,7
l@

onqrn�m-
m{i rnj

l@

oepelem-
m{i rnj

l@

oepelem-
m{i rnj

cos ϕ>0,7
l@

220 230 40 45 25 100 120 65
110 110 80 90 45 200 240 130
48 48 120 170 70 300 450 200
24 24 200 350 100 400 600 250

Dh`o`gnm p`anwhu m`op�femhi opnqr{e jnmr`jr{ l`cmhrm{e jnmr`jr{

Dh`o`gnm p`anwhu m`op�femhi 60<U1≤250 B 60<U1≤250 B
Mnlhm`k|mne p`anwee m`op�femhe Ueff max. 250 B max. 250 B

Mnlhm`k|m{i p`anwhi rnj
rnj bjk~wemh� 0,7@ 1,0@
rnj b{jk~wemh� 0,7@ 1,0@
rnj dkhrek|mni m`cpsgjh 0,6@ 0,6@

P`gp{bm`� lnymnqr| 10 Br 18 B@ 30 Br 50 B@1)

B jnmr`jr`u q nakecwemmni qohp`k|~ mnlhm`k|m{i p`anwhi rnj dnkfemh a{r| bdbne slem|xem hg-g`
l`kncn onoepewmncn qewemh� opsfhm{.

Opedek|m{e gm`wemh� m`cpsgjh jnmr`jrnb oph nlhweqjni m`cpsgje h }jqoks`r`vhh b
bngdsxmni qpede (on EN 60947-5-1:1991):


