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3NEeKTPOJIMTUYECKUA

Electrolytic copper powder



TexHn4yeckas cneunduvkauus

I NMpoussogutenn

AKUMOHepHoe 06LecTBO «Ypananektpomeab» (AO «Ypananekrpomeab»).
Mpeanpusatue metannyprudeckoro komnnekca YIMK.
624097, Poccus, CBepanoBckasi 06nacTb, I. BepxHsist Mbilwima, npocnekT YcneHckuin, 1.

UHTerpupoBaHHasa cucteMa MeHeKMeHTa: B obnactu kadectsa (ISO 9001), oxpaHbl Tpyaa v NPOMbILLIIEHHOW 6e30NacHOCTU
(OHSAS 18001), akonorum (ISO 14001) n sHepreTudeckoro meHemxkmeHTa (1ISO 50001).

Peructpauus: REACH

TenedboH: +7 (34368) 4-74-82

e-mail: zakaz@elem.ru; k.melnikov@elem.ru
www.elem.ru www.emp.elem.ru

I CraHpapThbl

[MopOoLWOK MeaHbIA 3NekTponuTUYeckuin usrotoeneHHbin AO «YpananektpoMmedb», cooTBeTcTBYeT TpebosaHuam [OCT 4960
«[lMopolok MegHbIN ANeKTponuTUYeckuin. TexHudeckune ycrosusi», TY 1793-087-00194429-2013, TY 1793-094-00194429-2013,
TY 1793-083-00194429-2013, TY 1793-057-00194429-2013 n TY 1793-115-00194429-2013.

I MpumeHeHue

[MopoWwOoK MegHbI  3NEKTPONUTUYECKUI MNPUMEHSIETCS [ONs NPOU3BOACTBA CMNEYEHHbIX WU3genun B aBTOMOGUNBLHON,
MeTaﬂﬂprW—IeCKOVI, 3NEKTPOTEXHNYECKOM (B TOM 4ucne B3ameH ¢aCoHHOro I'IpOKaTa), aBUNaLMOHHOWN, MAaLUMHOCTPOUTENBLHON
NPoMmbILWNEHHOCTW. MoaxoanT onst U3roToBNEHUS Koneu, BTYNOK, NOALUNMHUKOB CKOJIbXXEHUA, SNEeKTPOTEXHUYECKMX KOHTAKTOB,
ANEeKTPOoaoB, LWETOK 3N1IeKTpnuyeCcknx MmallnH, ToBapoB HApPoOaAHOro I'IOTpe6J'IEHI/1$l 1 PUNLTPOB TOHKOM OYUCTKN Macen. MCHOJ’IbSyeTCﬂ
B KayecTBe nernpyrowmx nobaBok, Katanum3aTtopos, ONnA U3rotoBneHnAa peakTuBoB, ANA NpOonU3BOACTBa ANCNEPCHO-YNPOYE€HHbIX
KOMNO3NLUMNOHHbIX MaTepunanos.

I XapaKkrtepucTuku
Xumnueckni coctas cootseTcTByeT [OCT 4960.
dakTU4ecCKnin XMuMMYeCKui cocTaB:

MaccoBas gons, %

Cu*

o)

2

Fe

Pb

As

Sb

SO,

H,0

>99,5

<0,1-0,6

<0,06

<0,05

<0,003

<0,005

<0,01

<0,05

*copepxaHue Cu B ynsTpaamcnepcHblx NopoLukax MoxeT ObiTb meHee 99,5%, Ho He MeHee 99,0%.

HacbinHas nnotHocTb: 0,75 — 3,5 r/cm® (B 3aBUCUMMOCTM OT MapKu NOPOLLKa).

Pa3mep yactuu: 3 — 600 mkm (noctaBnseTca no TpeboBaHNAM NOTpeduTens).

Mapku NOpoOLUKOB: CTabUNN3MPOBaHHbIE, BOCCTAHOBMEHHbIE, Nerkue, obLero HasHayeHu s, BbICOKOAUCTEPCHbIE.

I YnakoBka

Tvn ynakoBKu: cTanbHble 6apabaHbl C TONM3ITUNEHOBbLIMY BKagpbiliamMu / NONMNpPOonUIieHoBbIE MATKME CreumnanuapoBaHHble
KOHTENHepbl Pa30BOro NCMOMb30BaHNS C BKNaabllamu u3 nonuatuneHosow nnexky no NOCT 10354.

Bec ynakoBku: Bec HeTTo OT 25 go 1000 kr (noctaBngaerca no TpeboBaHusamM notpedutens).
MpumeyaHue: ynakoBka cooTBeTcTBYeT TpeboBaHusam FOCT 4960 n TV.

I Mapkupoeka

Mapkuposka coaepxut (FTOCT 4960, REACH/CLP): HanmeHoBaHue NpeanpuaTsS-n3roToBUTens 1 ero ToBapHbIn 3Hak /
HaVMeHOBaHWe 1 MapKy NpoaykTa / HoMep napTuv / Homep e4uHULBI YNakoBky / Maccy HeTTo / maccy 6pyTTo / aaty
nsrotoBneHus / obosHaveHve ctangapta unm TY.

I Cpok xpaHeHus
MapaHTUNHLIN CPOK XpPaHeHUA: 6 MeCALEB C MOMEHTA U3rOTOBIEHUSI.
[ns nopoluka MmegHoro nerkux mapok no TY 1793-087-00194429-2013 — 4 mecsua.



» MegHble ANEeKTpoInTUHecCkKkmne nopoLuKm

- z 7
o MapKa :naoc::gz.::, ‘;reeclfryb, Co/‘:, 02’ rpaHyHOMeTpMHeCKvll‘v;:::L':'ap?s'{:enppa(::(:mneHVIFI Yyepes cuTo
rlem® | SIS0 | i | % [ 450 | +224 | +180 | +140 | +100 | +71 | +63 | +45 | -45 | -25
r MKM MKM MKM MKM MKM MKM MKM MKM MKM MKM
o nMNo | 065-085| - |995/025 - - - - - — | 5max 95 min
E nMn2 | 09-11 — Jo9elo02] - _ _ _ _ — | 5max 95 min
= nMA-3 | 125-145| - |996 015 - - - - - — |10 max 90 min
nMc-M1 | 1,6-20 — Jeos|o02] - _ _ _ _ _ _ _ 95 min
AMc-M2 | 125-16 | - |995|02 | - - - - - - - - 95 min
nMc-mM3 | 1,1-16 ~ le9s| 03| - - - - - - - - — [ 90min
AMc-M4 | 16-20 — |e9s]025| - - - - - - - - — | 9omin
99,5 — 100
. nMc-12 | 1,2-16 — |995|015| - - - - Josmex| 90 — 100
% = = 65 — 80
g AMc-11 | 125-19 | - |995| 02| - - - - loimax| - - 95— 100
99,5 — 100
AMc-1 | 125-20 | - |995|015| - - - — |05 max 90 — 100
- - | -] es-s
99,5 — 100
AMc-14 | 1,5-20 ~ le95/015| - - - ~  |0,5max 90 - 100
- - | - | es-s0
. NMC-B(O) | 24-27 | <36 |995] 01| - 01 max 3 max <30 20-55 2040 10— 35
2 AMC-H(0) | 2.4-30 ~ le9s|01| - | 1max 5-15 5-15 [10-20[  10-25 45-55
% NMC-H | 25-35 ~ |e95l015| - - 95— 100
" nMcK | 25-35 - |995] 01 |90-100| - - | 10 max

» MegHble ynbTpaaucrnepcHbie BOCCTaHOBJIEHHbIEe NOPOLUKU

HacbinHas e Cu, o IpaHynomeTpuyeckui coctaB, % NPOXOXKAEHUA Yepe3 CUTO YacTuL pa3Mepamu
Tvn Mapka | nNoTHOCTb, Hecre, % &
rlem® cekl | inl % [+600 | +300 | +250 | +212 | +200 | +180 | +160 | +150 | +106 | +75 | +63 | +45 | -45
50r MKM MKM MKM MKM MKM MKM MKM MKM MKM MKM MKM MKM MKM
97 min
G 24-32 - 199,6| 0,1 60-90 3 max
15 max - -
3 max - - - - - -
97 min
GG | 24-32 - |99,6| 0,1 S0 -80 3 max
10 — 40 = = = = = =
3 max — B -
75-95
60 — 80
SA |225-255| <40 (99,7| 0,1 25-45 5-25
5 max ‘ ‘ - - -
0,5 max ‘ - ‘ - - - -
65— 85
45-65
SB |2,25-255| <40 (99,7| 0,1 10-30 15-35
2 max - - -
0,5 max ‘ = ‘ = B 3 ~
50 — 60
30-40
SC |225-255| <40 (99,7| 0,1 6 max 40 -50
1 max - - B
0,5 max ‘ - ‘ - _
35-45
SE | 21-25 - [99,7/0,15 10 max 55— 65
2 max - -
0,5 max ‘ = B
15-35
SF | 18-22 - [99,7|0,15 10 max 65— 85
0,5 max ‘ - - B

» MeaHblie ANeKTponnTnyeckue yJibrpagmncrnepcCcHbie MNOPOLUKHMN

HOBUHKA

0, 0,
Mapka | D50 (um) Cu,_ % 0,, % HacbinHas \ MnoTtHoCTb noc?e YnenbHasn nnou.l,alz:u:
min max NJIOTHOCTb, r/cM YTPSAICKU, r/cMm NoOBEepPXHOCTHU, CM?/T
D50-3 310,75 99 1 <1,0 <1,8 > 4000
D50-4 | 4+0,75 99,4 0,6 <1,0 <1,8 > 4000
D50-5 5+0,75 99,5 04 <1,0 <1,8 > 3500
D50-10 | 10+1,0 99,4 04 <14 <1,8 > 3000
MopoLlwok MeaHbIN yNbTpagucnepcHbIA NPUMEHSI0TCA B criedyolmx obnacTsx:
* ONEeKTPOHHasA NPOMbILLNIEHHOCTL (MPOM3BOACTBO TOKOMPOBOASLLMX MOKPbLITUIA M NACT, NasifbHbIX NacT);
* MNMopoLukoBasa MeTannyprus (M3roToBreHne U3genui ¢ BbICOKOM MPOYHOCTBIO U MNAaCTUYHOCTLIO);
* JlTakokpaco4Has NpOMbILLIIEHHOCTb (MPOM3BOACTBO CMA304HbIX MaTepuanos);
* XrMnyeckasi NpoMbILLNEHHOCTb (B Ka4ecTBe KaTtanuaaropa).
» Cmecu Ha OCHOBE MeaHbIX NMOPOLLUKOB
Cu-Pb-C-W
CopepxaHue KOMNOHEHTOB, %
Mapka
- Cu Pb c W
Cu-Pb-C-W + + +
Cu-Pb-C + N
* aHHble CMeCW U3roTaBnNmMBaloTCs NO MHAMBUAYaNbHbIM TpeboBaHMAM NoTpeduTens.
Cu-Sn, Cu-Ni
CopepxaHue KOMMNOHEHTOoB, %
Mapka -
Cu Sn Fe Ni (o3 Pb Mnactudukatop
NA-BpO + + - - - - +
MNA-BpOrIp + + = = + = +
NA-Bplp + + - - + - +
MA-BpOXIp i3 + + 5 + - +
MA-BpOHIp + + - + + _ +
NA-BpOC + B B . _ + "

* Megb-cuHeu-rpaduT-Bonbdpam (Cu-Pb-C-W), npumeHseTca Ans npon3BoacTBa BOPOHOK KYMYMATUBHBIX 3apsiAoB;
* Megb-onoBo (Cu-Sn) u megp-onoo-cBuHel, (Cu-Sn-Pb), npumeHsieTcs Ans Npou3BoacTBa aHTUPUKLMOHHbBIX U3AENNIA;

* Meab-Hukenb (Cu-Ni), npuMeHsieTca anst NponsBoacTBa KOPPO3MOHHOCTOMKMX U3AENWiA, MOHET U Medanen.

Cmecu nsrotaBnmBatoTcs no 3aKaasy. Couep»(aHme KOMMOHEHTOB COracoBbIBAE€TCA C I'IOTpE6VITeJ'IeM.
[No cornacosaHuio ¢ I'IOTpeGVITerIEM [onyckaeTca nsMmeHeHune cogep>xaHna KOMNOHEeHTOB U BHECEHME B CMeCb 1PYTrMX KOMMOHEHTOB.
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AO «YpananekTpomMmenb»

I ABnsetcAa kpynHenwum B Poccumn n B EBpone npoussoauTtenem MeaHoOro 35eKTporiMTU4ecKoro
nopowka. OnbIT NPOU3BOACTBA MeAHbLIX ANEeKTPONUTUYECKNX nopowkoB ¢ 1942 ropa.

I MpousBoacTBo 60onee 30 Mapok MeaHbIX ANEKTPONIUTUYECKUX MNOPOLLUKOB, BKIHOYas
BOCCTaHOBIEHHbIE NOPOLUKU CreLnanbHbIX MapoK C MOHMXKEHHBIM coaiepXXaHUeM Kucnopoaa,
ynerpagucnepcHblie nopowku D50 — 3, 5, 10 MKM, MeaHY10 NyApy CO CIIOUCTOU CTPYKTYpoOu
YyacTuu, a TaKXKe CMeCU Ha OCHOBE MeAHbIX ANeKTPOSIUTUYECKUX MOPOLLKOB A NOPOLUKOBOM
MeTannypruu.

I MeaHble aneKTponuTM4YecKnMe NOPOLLKN U3roTaBNIMBaKOTCA U3 KaTOAHOW Meau copTa A
(299,995%), uTO rapaHTUpPyeT BbICOKYHO YNCTOTY, TEMNNO- U INEKTPONPOBOAHOCTb.

| D,er,pVITHaFI CTPYKTYpPa MeOHbIX NIeKTPOJNIUTUYECKUX MOPOLUKOB npegonpenenseT BbiICOKyH
MPOYHOCTb CblpOI71 npecCOBKU U XOpPOLLYH CNeKaeMoCThb.

I U3rotoBneHne MeaHbIX 3NEKTPONMUTUYECKMX MOPOLLKOB B COOTBETCTBUU C UHAUBUAYANbHbIMU
Tpeb6oBaHUAMM NoTpebuTens.

I Mpou3BoAcTBO B COOTBETCTBUM C CaMbIMU BbICOKMMU CTaHOAApPTaMu KavyecTBa —
ceptudukauusa ISO 9001.

I UmeeTcsa pernctpauus REACH.

I MNpepocTaBnsieTcs kKBanUULUMPOBaAHHOE TEXHMYECKOE CONpPOBOXAEHME.

JSC “Uralelektromed”

1 JSC “Uralelektromed” is the largest manufacturer in Russia and in Europe, which is engaged
in production of electrolytic copper powders since 1942,

I The company manufactures over 30 grades of copper powders, including special grades of
reduced powders with low oxygen content, ultrafine powders up to 3 microns, copper dust with a
layer-like particle structure, and also mixtures based on copper electrolytic powders for powder
metallurgy.

1 Copper electrolytic powders are manufactured from cathode copper of grade A (299.995%),
which ensures high purity, heat and electrical conductivity.

I The dendritic structure of copper electrolytic powders determines the high strength of the
crude pressing and good sintering.

I Copper electrolytic powders are manufactured in accordance with individual customer require-
ments.

I Manufacturing is aligned with the highest quality standards — ISO 9001 certified.
I Company has REACH.

1 JSC “Uralelektromed” provides qualified technical support.



Technical specification

I Manufacturer

Joint-Stock Company “Uralelektromed” (JSC “Uralelektromed”),
a metallurgical company of UMMC Group.
1, Uspensky Avenue, Verkhnaya Pyshma, Sverdlovsk region, Russia, 624097.

Integrated Management System: in sphere of quality (ISO 9001), labor protection and industrial safety
(OHSAS 18001), ecology (ISO 14001) and energy management (ISO 50001).

Registered: REACH

Tel.: +7 (34368) 4-74-82

e-mail: zakaz@elem.ru; k.melnikov@elem.ru
www.elem.ru www.emp.elem.ru

I Standards

Electrolytic copper powder is produced in accordance with the requirements of GOST 4960 “Electrolytic copper powder.
Technical specifications” and TU 1793-087-00194429-2013, TU 1793-094-00194429-2013, TU 1793-083-00194429-2013,
TU 1793-057-00194429-2013 and TU 1793-115-00194429-2013.

1 Application

Electrolytic copper powder is used for manufacturing of sintered products to be used in automotive industry, metallurgy, electri-
cal engineering (also as replacement of shaped rolled products), aircraft industry, machine-building, in particular, for production
of rings, bushings, bearings, electrical contacts, electrodes, collectors, FMCG and fine oil filters. Besides, it is used as alloying
additive, catalyst, as one of components for manufacturing of dispersion-strengthened copper composition materials.

I Specification
The chemical composition of the powder is aligned with the GOST 4960.
Chemical Composition:

Mass fraction, %
Cu* (0] Fe Pb As Sb 80,* H.,O

2

>99.5 <0.1-0.6 <0.06 <0.05 <0.003 <0.005 <0.01 <0.05

* Cu content in ultrafine powders can be less than 99.5%, but not less than 99.0%

Bulk density: 0.75 — 3.5 g/cm?® (depending on the powder brand).

Particle size: 3 — 600 pym (as per customers’ requirements).

Powder grades: stabilized, reduced, light, general-purpose and finely dispersed powder.

1 Package

Package type: steel drums with polyethylene inserts, on pallets/polypropylene soft disposable bulk container (in compliance with
GOST 10354).

Package weight: net weight 25 to 1000 kg (as per customers’ requirements).
Note: package type is aligned with the GOST 4960 and TU.

I Labeling

The label has the following information (as per GOST 4960, REACH/CLP): manufacturer’s name and its trademark/product
name and grade/lot number/package number/net weight/gross weight/manufacturing date/designations of applied standard
or TU.

I Storage life
Guaranteed storage life: 6 months from the date of manufacturing.
For “light” grades — 4 months (in compliance with TU 1793-087-00194429-2013).



» Electrolytic copper powders

» Electrolytic ultrafine copper powders

NEW |

Apparent | Flow | Cu, | o Particle size distribution, %
Type Grade dencity, rate, % o 2
glcm? s/50 g | min | -450 | +224 | +180 | +140 | +100 | +71 +63 +45 -45 -25
um pum pum um pum um um pum um um
- PML-0 0.65-0.85 - 99.5 | 0.25 - - - - - - 5 max 95 min
_'E) PML-2 09-11 - 99.6 | 0.2 - - - - - - 5 max 95 min
|
PML-3 1.25-1.45 - 99.6 | 0.15 - - - - - - 10 max 90 min
PMS-M1 1.6-2.0 - 99.5| 0.2 - - - - - - - - 95 min
PMS-M2 | 1.25-16 - 99.5| 0.2 - - - - - - - - 95 min
PMS-M3 1.1-1.6 - 99.5| 0.3 - - - - - - - - - 90 min
PMS-M4 1.6-2.0 - 99.5|0.25 - - - - - - - - - 90 min
99.5 - 100
PMS-12 1.2-1.6 - 99.5 | 0.15 - - - - 0.5 max 90 - 100
E - - 65 - 80
B
2 PMS-11 1.25-1.9 - 99.5| 0.2 - - - - 0.1 max - - 95 -100
99.5-100
PMS-1 1.25-2.0 - 99.5 | 0.15 - - - - 0.5 max 90 - 100
- | -] es-s0
99.5 - 100
PMS-14 15-2.0 - 99.5|0.15 - - - - 0.5 max 90 - 100
| - | es-80
PMS-V(O) | 24-27 <36 |99.5]| 0.1 - 0.1 max 3 max <30 20 - 55 ‘ 20-40 10-35
%‘ PMS-N(O) | 2.4-3.0 - 99.5| 0.1 - 1 max 5-15 5-15 10—20‘ 10-25 45-55
T PMS-N 25-35 - 99.5 | 0.15 - - 95— 100
PMS-K 25-35 - 99.5| 0.1 |90-100 - - ‘ 10 max
» Electrolytic reduced copper powders
Apparent | Flow |Cu, | o Particle size distribution, %
Type Grade| dencity, | rate, | % | %
glcm? s/50 g | min o | +600 | +300 | +250 | +212 | +200 | +180 | +160 | +150 | +106 | +75 | +63 | +45 | -45
pum pum um um pum um um um pum um um | pm um
97 min
60 — 90
G 24-32 - 199.6| 0.1 3 max
15 max - -
3 max -
97 min
50 - 80
GG 24-32 - 199.6| 0.1 3 max
10-40 - - - - - -
3max| -
75-95
60 — 80
SA | 225-255| <40 |99.7| 0.1 25-45 5-25
5 max - -
0.5 max ‘ - ‘ -
65— 85
45— 65
SB | 225-255| <40 |99.7| 0.1 10-30 15-35
2 max - -
0.5 max ‘ = ‘ =
50 - 60
30-40
SC | 225-255| <40 |99.7| 0.1 6 max 40 -50
1 max - -
0.5 max ‘ - ‘ -
35-45
10 max
SE 21-25 - 199.7/0.15 55-65
2 max - -
0.5 max ‘ -
15-35
SF 1.8-22 - ]99.7/0.15 10 max 65-85
0.5 max ‘ - ‘ -

0, 0, H
Grade | D50 (pm) Cu,_ | RRBEnt df nsity, Tap density, g/cm? Surface area, cm?g
min max g/lcm
D50-3 | 3+0.75 99 1 <1.0 <1.8 > 4000
D50-4 4+0.75 99.4 0.6 <1.0 <1.8 > 4000
D50-5 | 5+0.75 99.5 0.4 <1.0 <1.8 > 3500
D50-10 | 10+ 1.0 99.4 0.4 <14 <1.8 > 3000
Ultrafine copper powder is used in the following industries:
« Electronic industry (production of conductive coatings and pastes, solder pastes);
» Powder metallurgy (manufacturing of products with high strength and ductility);
« Paint and varnish industry (production of lubricants);
» Chemical industry (as a catalyst).
» Powder mixes based on electrolytic copper powder
Cu-Pb-C-W
Content of components, %
Grade Cu Pb c w
Cu-Pb-C-W + + +
Cu-Pb-C + _
* these mixes are made according to individual customer requirements
Cu-Sn, Cu-Ni
Grade Content of components, %
Cu Sn Fe Ni C Pb Plasticizer
PA-BrO + + - - - - +
PA-BroGr + + - - + - +
PA-BrGr + + - - + - +
PA-BrOoGGr + + + - + - +
PA-BrONGr + + - + + B N
PA-BrOS + + - - - o "

» Copper-lead-graphite-tungsten (Cu-Pb-C-W), used for the production of cumulative charge funnels;
* Copper-tin (Cu-Sn), used for the production of antifriction parts;

 Copper-Nickel (Cu-Ni), used for the production of corrosion-resistant parts, coins and medals.

Mixes are made to order. The content of the components is agreed with the consumer.

In agreement with the consumer, it is allowed to change the content of the components and add other components to the mixe.
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Contacts

Mpoussogutenn

AKLMOHEpHOEe 06LLECTBO «YparnanekTpoMenb»
(AO «Ypananektpomenb»)
Mpegnpuate metannyprudeckoro komnnekca YIMK

624097, Poccus, CeepanoBckasi obnactb, . BepxHss
MebllwMma, NpocnekT YcneHckni, 1

MHTerpMpOBaHHaﬂ cucremMa mMeHepKMeHTa

B obriactu kadectaa (ISO 9001),

OXpaHbl TpyAa 1 NPOMbILLIIEHHON 6e30nacHOCTH
(OHSAS 18001), akonoruu (ISO 14001)

1 aHepreTnyeckoro meHemxkmenTa (1ISO 50001)

+7 (34368) 4-74-82

zakaz@elem.ru; k.melnikov@elem.ru
www.elem.ru

www.emp.elem.ru

Manufacturer

Joint-Stock Company “Uralelektromed”
(JSC “Uralelektromed”),
a metallurgical company of UMMC Group.

1, Uspensky Avenue, Verkhnaya Pyshma,
Sverdlovsk region, Russia, 624097

Integrated Management System

in sphere of quality (ISO 9001),

labor protection and industrial safety
(OHSAS 18001), ecology (ISO 14001)
and energy management (ISO 50001)

+7 (34368) 4-74-82

zakaz@elem.ru; k.melnikov@elem.ru
www.elem.ru

www.emp.elem.ru



