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E‘lectroly‘hic_copper Powder : SR GOST. 4960~75.
_ | R | I his su des
Technicel Spegifications. ' _ i T 3 § superseces
. T : - - GOST 4960-68. :
OkF 7950 . Valid upto 01.01._1982._

The present s‘l:andard appl:.ec to copper powder ob‘talned by
electrolysis and in-t:ended for mah.ng parts by powder metallurgy and
'.for o'bher purposas. 'I!he powder is also used in elctr:.cal eng:.neer:z.ng, :
machine~building and chemical - incus’urlea._- ) | | '

This standard is in full cor::orm.r.uy Q.r;.uh 'the CHEA-“acomendation
~PC 345?—72, PO 1534-'?4, PC 152’?—-;4, PC 1328-—'?4, PC 2’?50—’?0 and Pc 1329-68.

_ L GRADE‘ | '

'1'. 1a The followil-g grades copper powder are manufactured

depending on physical a.nd chemicsl properti‘es. . '.ﬁ'_i o v:

_'Nonstabz.lized_ powder i PMAW IMA, PMu. and PI A+
- A (MHAY) (‘_‘Mfs}(ﬁMY) ()

PMS—1u, PMS~1,  “PMS-80 and PHS-2
(N MC-13) (nmc-1) (nMc-zy) ( nMo- 2)

L1

Stebilized powder -

1

-

Stebilized caulking PlS-Vu and PMS-V
powder . _(nmc—-:a;) - (HMC-B)

I-owdlspersion, stabllized PUE_T A
powder .. ¢ (TIMC-H) e
_ 1.2. The reéommended annaxire lists_,_ap.p'lica:,b__ioil ar'eas"fo:c"  ;
‘ différéht grades of copper pow_de:._ |
2, TEGHENICAL IEQUIREMENTS
2e 1. Chemical composition < copper powder ;‘_n';ust cc':_ﬁi‘orm-t'o t_h‘,e"

norms given in T_able' 1.
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TECHNICAL REQUIREMENTS .

Tsble 1

Ghemigal composition, % o _ _ :
_ _ S _ - Moisture, | Caleined residue
Grade Cu - Impurities, max % maz, - ‘I:alfge;o;ﬁgiti?%h
min. Fe | Pb FeR sb| o0 ]s0, nitric acid, %,
PUS-Tu 99.8 0,02 | 0.05 | 0,005 | 0.01| 0.120| 0.01 0.05 0,05
PMS-Y 99.5 0,02 [ 0.05 | 0.005 | 0.01 | 0.20| 0.01|  0.05 0.05
PMAR, PUU . | g5 w aae laos | - a1 1 s - ' :
PMS-tu. Ns-2u | 997 0.02 | 0.05 | 0.005 | 0,01 | 0,20| 0.01| = 0.05 0.05
PlA, P o 0o |4 1 q. ' " " | "
CRusla T rus e | 9945 0.02 | 0.05 | 0.005 | 0,03 | 0,30 | 0,01 0,05 | 0.05
PMS-K, PMS-N |99.5 0,08 *}0.05 | 0,005 | 0,02 | 0.,50| 0.01 0.05 0. 10-

Weota + SN, = Sninhatea af metals rankanad $n kemme af Q0.

2.2, Grain sige composiiion of copper powder must conform tc the norms shown in

Ta‘bita 2'-an{i 3.

. Table 2 ... . .

- Grade

Grain size eomposition

Sieve nos. with
- ‘meshes as per
. GOST 3584-73

Grain siz

e c¢lass,

Fraetion coﬁtent, :

PMS-Vu, PUS_V

N

Q045K

0063K

01K
014K
0224%

“Less than 0.045 -.
over 0,045 upto 0,063
- 0.063
1 0.100
0,140
0.224

Ho 0,100
10,1240

" g,o024

+10-25
. BB-35.
. 35~45

- 5-15

- Not more than 1.0 -~
Not more than 0.1

‘T 699d 640967 450D
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' Wominal

Passage through sieve w:.th meshes as

Note: 1. Powder of grades PN, PMu, PMS—l and

- must pass through a sieve with 0045K mesh upto 70 %o 80%. . .
2e Powder of PMS—2 and }?MS-2UL grades must pass throuc,h a steve w1th ODd5K mesh up‘to _ '

00 e OoOf

2 3 Powder mus*l: be - free i‘rom foreign :unpurltles and 1umps.

o . " Residue on sieve .
Grode grain size - per. GOST 3584-73, % not less than of nominal size,
o 0?_130?»’5-?? % not more than
;0 MBiiz | 045K | O224K| 038K 01k 0071k | ooask
PMA, FMAu 0.1 - - ~ | 99.5| 90 .| B+to 8O 0.5
FM, PMu _ 0.1 - - - - | 99.,5] 90 .5{365 to 80 045
PUS-1, PHS-1u | 0.1 - - - | 99.5| 90 65 to 80 0.5 .
. - ' ‘ : . Bage
. PMs-2, PMS-2u | 0.071 - - -1~ | 99.5 | 8 %o 90 0.5
- PMS-K - | 0.45 9. | = | 10}~ - - 10
. PHS=-N 0.224 B 95 - | - - - 5

PMSlu, intended for the electrocarbon industry,

&

2.4. Copper powder must conform to a mu't;ually agreed gpecimen in respect of colour

2.0. Bulk dens:.-by of Ane&: powder and’ the spread ins z.ts values must Aconi‘o:cm to: the noma .

'shownf_:.n Table 4,

Table 4
e A2 T S L N PRI, 3. | Permissivle spre in values oi‘ o
- Graden: S PTL Bl Qensityy /e v ol dedsity & /cfﬁg e
PMA, PMAu 1.3 %0 1.5 _-_'¢O.-1' .
PL, PMU. . . 1.25 'IJO 2-0 a ‘i-.O-.l
PMS-1, PMS-Iu _._1.25-1.9 o o a0.1
- PM§-2, PMS-2u © 1.3 to 20 C20.1
~ PMS-K, PHS-N- - 'l;o 3, 5 - #0. 1
2.4 0 2.'?_. - Ta0.1

PMS—V, PMS-Vu |

SEBq GA—-096T, 160D -

P07
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Note 3 Bulk deonity or copper powd_r, in't:ended for electrooe.r‘oon }

| .industry, mugt oonform to e range’ 1.25 to 1.4.:: g/om for =
gredes PMA, Pllau, P and PMWi; to the: range L7 %0 2.0 g/cm®
for gredes PMS-—l and PMS-1u and to the range 1.8 to 2.1 g/om5
:f.‘or grades PMS=-2 and PMS-EU. S -

2.6. The proportion of partLles hav:l.ng oonventlonal dieme‘ter of
10 microns and less in PMA grade onpper powder must; be 25 to 60%. - -
2.7, PMA grade copper powder must have a unit surface of -
_partloles ranging’ 1000 £0 2000 cmE/g. N |
2.3, PMA grade copper’ powder muist have ree:.s‘l:iv:l.ty not exoeedlng -
25 ohmmn®/m. - | .. | T Ii%g_%
| 2.9. A Taw apecimen med.e ou‘t: of copper powder of grades PMS—V
and PMS-Vu w:L'l;h porosity 25% (dendty 6 5'?’ g/om ) must wrl:hstand a 'j | )

'bending force of not less than 60 rgf/om . ', _
2.10. Flow of PMS-V copper p:wder measured in terme oi‘ time

takon .f.‘or a se.m;ale welghing 50 g t flow through a. funnel with outlet

"hole diameter 2.54 nm nust not exced 36 eeoonde. .

e 11. I’ropertlos of sach paold.ng unit of a batoh of PMS-V, PMS-Vu, -

PMA and PMAu grade powders must not differ from the e.verage values -
for the oorreeponding oharao‘berloti.o of the -be.toh hy more than + 1035. _

A-o 14-21

Pertiolea of copper povder of all grades mugt be -

dendrite shaped. ,
3. ACCEP ANCE RULES |
Bele Copper poWder is offerel for acceptanoe in bo:t:oheo o:[' no‘b
'more than. 1000 ke, A batoh cons:.et;e of - avereged powder of a s:Lngle

grade manufactured to a emgle proluotlon sohedule and covered by a

-~ sinpgle .que,q.it;.r certifioate. -
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3L Gonformity oi‘ the .quality: aof ooone_r pCquT wz.th the -
| requiremente of tha present eta.derl is determ;i.ned on the bee:.s oi S
_. results of tests on an everege eenple prepared from :Lnd:.v:l.dpe.l semplee
drawn from the dlfferent eontalne:ce of a betoh. _

The welght of individual eemolee muet not be- lees than 0 2 ,a'_ |
-of the welght of copper powder in the pecklng unlt.

3,3, The manufacturer mnay determ:x.ne the proport:.on of . leed, o
arsenlc, antimony, sulphate oompomde o’ metele end oxygen as eleo _
the partn.cle ehape, not less frequentl:,r than once. a month and the ‘
mon.eture content of the powder on every fn.i‘th be.toh. o _

3. 4._ Bach packing unit :Le oheelced for the preeenoe of :
extreneoue 1mpur:|.tiee and - 1umpe. | ' |
| 3.0, If uneatl faotor; “Mu] S are obtained ll’l the e.nalyele
~,against even a emgle parameter, e part:.oule.r teet 1e repeated on
“twice the number of samples drmmnfrom the eame batoo of copper powder.

Results of the repeat 'best aJe a.pplloe.'ble to the whole 'be.toh.- '
4'. ME}THODS OF TESTING

4.1. SELECTION AND PREPARATJDN OF smms. |

4.1. 1 An :Lndiv:Ldual eemple las drewn J.n aeoordanoe with
GOST 2'?21—'?1 from each oontainer tsing a ee.mpler (drg. 1) or b:,r
:Lnterruptino the oontinuoue jet i1 the oeglnning, :Ln the middle and at |

~ the end of f:Lll:Lng ‘each oonbelner formn.nc, pert o:E‘ the batoh.

Page'S,"
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4,1.2. The selected samples are combined, throubhly mlxed

and reduced by quarter:.ncr down to- an e.vara,ge sa.mplo weighlng 500 &
_4.2._ “COPPER CORTEILL IS DLTJELIMD _.f-LS AN GOST 13938 1-78,
. 4 5.. IRON, AI\I‘.EIIIJONY, LIJAD ATD ARSENIC CONJ.BHES ABE DEThRIﬂINED
1IN AGCDRDAIICu WITH GOST a7 17, 0-'?5 {]30 9’? 1’? 5-'?5 an GOST_ 139'0_'8.4:—‘?8. a
4.4, OXYGEN CONTEN? DETERMIIAR ION | R
4,4,1. HESSENCE OF THu MLTHO] )
When a welnhed portion oi‘ cojuer powder :Ls trea’sed with ammona.um
._chloride solution in an a‘hmosphere of oarbondloxide gaa, “che total
| xldlsed copper fully enters tha :olut:.on._. o '
. Quprous oxide in the solutlol is de‘bemmed by t:.tratlon Wl‘th
potassium permanganato. - The total ox:Ld:Lsed copner :Ln the solution
ia determined by titration with sidium thlosulphate. The dii‘lerenoe o
| between totel oxldised copper and the cuprous oxlde is recalculated
lln te:cms of cupr:.o oxide. Oxygen content :m the copper powder :Ls K
calcmated from these deata. : |
4.4.2, APPARATUS AND Rl.a.ﬂ.Glm S. |
| Installat:.on for determining Oxygm content (drg. 2)
Analytic al balance. _ " o
Technical balance with weigh:.ng error not exoeedlng 0 01 g. o
_ _ _ ' Page &.
B Drying cabinet with Heo.ft_ing termperature{;-ﬁﬁ'to 105‘_‘.0_. o '
25 ml buret“ees. | .

10, 50 and 100 ml oylmdr:.oal meaaurlm‘ jars._

' Ammom.um chlor:.de 1o GOST 3773~ 73 15% solutlon.

salphuric aoid t0 ‘GDST 4204-'?7, dilut_ed %o.: 133.

Nitric acid to GOST 4461-77,
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Potasslum todide o GOST 4252—?4.

Soluble starch to GOST 10163~76, 0. 5% solution."
Sodium bicarbonate to GOST 4201—66.
--Gopper sulphate to GOST 4165—-78 :LO,m aolut:!.o__. _
Potaasiu,m permanganate to GOST 209:90-’."5, O. 115 solut:l.on (f:l.xanal)
Sodium thiosulphete bo- o7 G B 23-75. -
" 4.4.3. ANALYSIS. | o |
A we:.ghad portion of 6 2 of copper powder (weighed in an .

analytlcal balance with error not exceedlng 0 0002 \)' is placed in a
| 100 ml dry flask 1 wmh outlet ppla.. The uppz,r tube of the i‘lask
'wh1ch goes right down to the bots om,-ib eonnec‘l:ed successwely to t11e
. flasks 2 and 3, %o the 200 ml Drexel botties & and 5 and fn.nal]y £o |

-"the Klpp 8 apparatus 6. The out.et channel of the, flask 1 :Ls oonnected
- to £ filtering funnel of d:.amete' 40 to B0 mm wlth 8 perforated glass
plata I\To.B or No. 3. The funnel is :Lnser't‘.ed :t.nto the :E‘ll‘tern.ng flask
and a vacuum is drawn. 'f.'he funu..u. is closeu with é stooper fa.tted WJ.th
an outlet *t:ube which ser\res for 1onnect1.on 1;0 flaslc 1.

INSTAI:IIATIDN FOR DETI:-R&INING OXYGEN OONTiuN‘I.‘
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Hundred mlllilltres of 15% amionium . chlorlde solutlon is
Poured 1nto flask 2._ Fifty milli.itres of dlstilled water are
poured 1nto flask 3. In order to remove hydrogen sulphlde and
hydrochloric acid vapour, carbond. oxlde gas 1s paﬁsed through the
Drexel bottle 5 which has oooperlulphate 1n 1t. A saturated solutlon
of sodium bicarbonate is paased turough the Drexel bottle 4 for the
same purpose._ f | e o |
. The Kipp's épparatos'is fill:d with;mgrble_ﬁieges and oonoenp
| trated hydrochlorlc acid, s R | | | |
| A strong ourrent of carbonﬂijlde gae is passed throuvh the
solutions for 7 ninutes. Flask 1contain1ng the we1ghed portion must
at this time be disconnected rrom flask 2. After the solution is-
| 'sa-l;ure'.tea with carbondioide:gas, “lask 1 ¢onteining the weigh‘ed
_portlon of powder is connected to flask 2 and a ourrent of oarbondloxlde
ges ig passsd through the entire zetup for 5 to 7 minutes.'
After this and without stoppuwrtho flow af . carbondioxlde gas,'
one half of the ammonium chlorlde solutlon_ls transferred from-flask 2
to flask 1 contalnlng the powder. ':ﬁfﬁ | ST | o
The powder and the solutlon ulthe flask are shaken without
pause for 15 minutes. The solut1n1 is then poured 1nto the funnel
carrying a medium dexnsity fllter. A Vaouum is drawn in the:filterlng
flask and tho solutlon is sucked jut, trylng to leave the prec1p1ta$e_
in the flask itself. m,he remairning ammonlum chlorlde solution is
. poured back 1nto the funnel and swicked into the same flask for |
v acuum fllterlnb. _ _ : -
The connectlng tube - of flasc 1 is eclosed w1th a clamp and flask
2 is disconnected. Flask 1 ie cmnoot a7 to Tlusk 5a The preclpitate- :
" in .flask 1 and on the filter is rinsed WLth dlstllled water drawn

from.flask 3. The weighed powder and the Water ln the flask are

8
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shaken two or three tires end tle solut:.on is transferred to the
| funnel and sucked into the £lask. | ' -

Five millllltres of hydroohl(i*ic acld diluted 1.3 are added to :
the. f:.l't;rate _ obtalned as above ard the - solution 1ise tl‘brated qulokly with
g 0.1 N potass:.um permanganate so. ution tlll a steady rose colour :.s
retalned. Next, 2 g of potassium 1od:r.de aTe added to the ts.trated
_solutlon and the flassk is securel] closed w:.th a stopper. The Potass:.um '
iodide is completely dlssolved. 'Jhe i‘lask oon‘tan.ning t.he solutlon .
| ia kep‘t in a dark place for 5 mimtes :E'or complete ln.bera‘tlon of |
. iopdide. . _ | : | : o o .-

_ After the lapse ‘of thm pe:clad the liberated :Locl:Lne is tltrated
wi‘t:h a 0. 1 N solu‘l;:.on of sodium tllosulphate £111 the golution '

e acqulres 8 llght yelloﬁ' oolour. | ‘wo or three mlllllltres of staroh

'_'solutlon are added and the solu”an.m t:.tra‘t:ed ‘till :Lt becones completely
colourless. | 5 _ ' el
| The, cuprous oxide (Ouao) conient in the speolmeﬁ :LS determ:med
from the guantity of potass:l_um pe‘mangana‘ce us“d wp. in titration. The
4$otal copper conten‘i: (in the form of Cu20 + Cud} is caloulated from
the titration of the sodium thlostlphate solut:.on.' '.L‘he differenoe .

between the total copper and the :uprous o_x:!.de_ is x'o__caloulated. in terms

of copper oxide. | R Page 8.

[}

4.,4.4. PROCDSSING OF R_E}SULT:.

Oxygen conten'b (X) ‘ag a perentage is oalaulated us:.ng the formula

X = Y.0. 111+Z)20:L'
" where 0. 111 1s the faotor for conrerting cuprous ox:uie Anto oxygen, -
0.201 is the i‘aotor for oonrertlng euprlc oxlde J_nto oxygen'

Y is the ouprous oxide content (CuBO), % rockoned using

the f oi:'rnula_.
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wheré V is the Vc;lu,ue of the 0.1 N bDlthlOIl of potass:mm
permanganate used up in tltratlon, mJ_, c
K is the corjre_ct:._on factor for the 0.1 X solu’slon of
potas sl;i.u.m .pemanganate; '
1. 12 is the factor for recalculating from“cc‘sﬁper into
_ cuprous oxlde,__ _ _ | _' | . .
0.008354 1is the titre of sodiwm permanganate witn respect to
copper, £/ml; |
m is the weighed smount of coppér powde'r,._.' g3
2 is ,the cupric‘ oxide content t'GQ__O),_ %‘,rebkoned Ius:i.ng'
the i‘ormlila, ; o

(vl K, - vx)a-oosssé“';zﬁ 100

Z = . } . - '

where V. is the volume of the J.1 W solution of sodium thiosulphate

uged up in titration, ml;

K. is the correction factor foz Lhe 0 1 N solution of - sodium
thiosulphates ' | |
1,25 is_'t;h_e fector for recal.cu'lafs.io_n_ f_rorﬁ cdppé‘r_ to cupric” )
oxides | S - _ | _ . .
0.006354'15 the titre of sodiun th:l.osulpha'he, g/rul,
The arl‘chmetlc mean of remlis from four determlnations,
differing from each othelr by nd more- than 0,03 ¢ % is taken as the e

result of analyai S

4.4.5, Loss of weighL on calclnat:.on in h:,rdrogen may . be

 determined by mutual consent, S ﬁﬁ.":'

4.5, PROPORTION OF mUTAL:ﬂLPHﬁTgS RECALGULATED IN TERMS OF
SULPHATE ION (S0,) IS DMTERHIND AS DBSCHIBED -IN GOST 1067 1:5-74.
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4.6. PROPORTION: OF RASIDUl INSOLUBLb IH NIT?IG ACID

.1, APPARATUS AND REAGERS
Analytlcal balance i
500 ml beakers

.-Boroelaln cruclbles to GOF 914773
_ Deslccai.ors .
'”Nltric acid to GOST 4461-77

Ashless filters.

| 4.3,2._ Analysis

'Pive graig of copper powders re.welghed out w1th—error not .
exceeding 0.0002 g and placed i1 & 500 ml beaker.. About 100 to.
120 ml of 1i1 dilute nitric =zcil is poured 1nto.the'oeaker'in |

| Pe@ge 9

small portlons. No-heating is mplied_ﬁhile'theﬁpowde: dissolves o

At the eﬁd of the. reactlon, the oontents of the heaker ara

" ‘warmed and then alloved to boil for 10. 0. 18 mlnutes, after whioh fi
_fhe solution is dlluted witn dlatllled wauur and flltered. The
-resmdue on the fllter is rlnsedseveral times w1th hot watter tlll

ﬁhe reaotlon of such rinsing weler on the copper disappears (w1th :

potasslum hexacyanoferrate) ~ Tle fllter oontalnlng the preclpltate' |

is placed in a calcined and w31gmﬂ.porcela1n cruoible and carefully.

| calclned in a muffle TUrnice ata. temperaﬁure of 800 to 850 c tlll
7 cite we;l.gh'h becomea Qonﬁ‘tan_'t,. .- The cI'u.c:Lble W:L‘b‘l the calclnsd '
':r951due is cooled 1n a desiccate and we1ghed o
© 4.6.3, PROCESSING OF RESUIIS. S
Phe proportion of resi@ue.(xi) inso}gblé_iﬁ_oiﬁriglacid é§o_!a
'a_percehtage is calcuiatedfusiog the foooola o | .

X, = ———

i
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' wh'ere m:L is the weight of calclnecl J.nsoluhle res:n.due, £

m ig 'L'he weight of tle powde:e before calcinlnc, g,

The srithmetic man of tle results of two parallel ﬂetermlnatlona
the permlssibla difference beiween 'them belng mthln 0. OOb,,.a, is.
taken as the resul“c of the amlysm, -

4,7, Chemical composa.t:.-ox may als__o'. b_e dé-tei-minéd by'.:.th'e-r:_' |
methoda which can produoe simi.ar accuracy.. | - o

4, 8. DETLRMINATION OF GR!.NUL{I&.E.TRIC COMPDSITIOH

Gra:m aize composltlol is determ:.ned by s:.eve analyals

_'usmg a set of seives with meshes to GOST 5584—‘?3.-

The weight of a semple »f copper powﬁer for sieve analys:.s

' _gh.;.uld be 100 g for PMS - Vu mnd PMS—V grades and g g for the other

grades.
 4.8.1. ANALYSIS 3

The sieve :Ls set up in tle aacendlng orcler of cell s:l.zes w1th
A ‘bray heneath the sleves. N g ‘“uﬂlple undar test is 1oaded on to
the top mosi s:.eve and the corer is replaced. : The set of s:.eves :Ls_ '
nounted mrer a vibrator model 029 M end’ the machlne 15 sw:.tched oN
for 20 minutes (the i‘requency ofvibra‘tionheinﬁ 140 to 180 per

minute) Isolated fractions ire removed from the sieves and the

' tray and we:l.g,hed with error MWt exceedmg 0.01 &

_ The vrelght of all weighel frac'bions for PMS—Vu and PL‘IS-Y grade__‘:l"'a"
' powder mst be not less than 9% of the. weight of sample being '
‘tested_and not leas than 8% for othe_r___.grades.

‘ Page 10
4.8.2, PROCESSING OF RESILTS ——5-——-—-

The proportion of diffeﬁnt fractic-na (Xg) as a percentage is

calculated, using the fo_rmula

m. 100 : ) 12
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where m is the weigh't; of samp e belng, tes’ced, g and

' m, 1s the weight of the :gaml:cular._frac_tmn, g.
4.9.. The number of particles of_cbpfiexj-poivdér with conventional
_ diameter:' not more than 10-micrors is de’_'be'rx_n'ined' by sedi'me'n_t é;'c'ia'}.jrsis
S using a mutually' agreed method. . S R ' '

4,10, Bulk dens:r.ty is detemined au 1n GOST 194:40 ’?4

4.11. FLUIDITY DETERLZINAT L¢H o
4.11.1. SUBSTANCE oF'THE LEPHOD ;v?é
. ...;

The method is based on determimnfr the time it aken by 50 g

- 6f the powder” samPle to flow out of a f‘unnel w:.th B calibrated

"..’.:'-‘ .

outlet hole.
4..'1:]-- 20. M)PAE{ATUS .
APPARATYS FOR DEITIMINING FLUIDITY (Drb.ﬁ) o

e w

Stop. ".ra'i:ch ) T T ~*-‘-.'-~,J _
Technlcal balame wilth meamuxring: er‘r'or not \,:Lceedmrf O 01 Ze

APPMATUS FOR ]E‘J?_n*ﬂ INIHG FLUIDITY

: . ' PR ! )
—7. . cest |
S 1 At T B ey
il AT -{ I 2250, / o
. N A e 2 . . | c
L i I -] 2 o

1. Fu.nnel made of paremegnebic naterlal of ha:dnesa 14OHB(CT10_}§ graﬂe

steel) with ca llbratedu outlet: hole of dlameter Z. 51 mm ;

2. 'Recelv:.ng_cyllnder, S o R 5 - ._
3. Stand; . _ L o B 13
4. Upright of stend. 'Erg.s S
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4. 11.3, Tb ST PROGEDUR}:.

Fluldlty of the pcwder is determ:l.ned frcm the 'b:l.me (in seccnds)
taken for the pcwder to flcw cb‘c of the funnel multiplled by 8
correction factor and roun;lina off to the_.neares_‘c whole number . of
' -sec'cnds. A BOD g port‘icn of povler weighed with error not excceding'
- 0. 1 g 1s poured into the funnel w:.th lnlet cpening closed 'balcmg care""

to see that the throat of 't;he ﬁnnel 15 filled with pcwder._ ,Th_c
outlet hole is opened and._the pawder collected in the receptacle. .
The start and end of the flow sre fixed by mesns of the stop wabeh.

The ingtallation must Ec‘est on a hcrizcntal 'base'inéul_a'bed- from
all shaeking and vibration. |

4.11.3. L. DETEREIINA'._’EION or CORRECTION  FACTCR

The funpel is calibrated br allowing 100 cm of distilled water,
: _'meas_urcd' by & pipette,tc flow tirough it'":"-j:énd_'meé’sﬁrin‘g the time teken )
for the flow. The stop wateh i: stopped at the m_'c'men_t' the jet -
disappears. | |

Water and air should be at a tempe:éiture c:E"-.,_-z'O' + 1°0 d'uz?ing o

the me asuremen'b .

The ax-:i.thmet:." mean of Lfiv: measurements dlffermg from one
,' ancther by nct ‘moze than 0.8 saﬁcnd is talcen as tm: test resul‘t.-
Dhe average number of secoads 1is ccns:i.dered aS the sta.mped value_
- agu for the fu_nnel. This. numbe* must be 25 o seconds. _EL‘he
numerical value ci‘ the stamp mwt be punched on the fcnnel.

'Thc' ccrrecticn_._i’acj;c_:f for i fresh 'fiinncl'(wit'ﬁcu’c any wcar)-'
is £25.3 divided .hy the .numb'er sigmped on the funnel. |

4. 11.4. PROCESSING OF ":{ESU.:’"S
The ax‘l‘bhmetlo meen of restlts of Tive detemuna‘tlcns ci’
__ flow 'tlme in seconds multipl:l.ed by the ccrlec“tlcn factor determlned

14

“during cal:t_br_at::.on ig teken as 1he test result.
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4. 12. DETLRII;.IJATIDH OF Tﬂh STRbNGTr{ OF RAW J&OULDIDIG

4,12, 1. The Cssence of the method consists of the a’ollity of
the sample of a glven dens:.ty o w:t.thst'and;- in bendlng,.a gtress not .
'1ess than 60 kgf/cm ) | | BT

4,12, 2, APPARATUS AND D.n.‘VLh.S N

Pressmould"

A test press of any des:l.gn that " ne*‘m:.ts atest predsure of

‘O $0 10 tf in compressmn to be applled gt a rate of 1Okgf/m1n.._
4 12 3. 'I‘u.ST PROCEDURE

The best is carr:.ed out on samples of size 30}:10}:5 i, The

ingide su.rface of the matrlx is wetted w:i.th a solution, cons:.s*i::.ng |
of. 100 g of zine s‘tearate diluted with 1 l:.tre oi‘ *brlchlorome“shane,
-us:.nﬂ" a brush, for the preparatlon of samples._l {[‘he surface ig: “dried )
‘_wl“i;h a ,]et of alx_-. The spec:.men is prepared by. weighing ou't 10 01 |
g of the powder with error not :xceeding O. oooe g. o Paﬂe 1'2

The powder is: poured over the die a.nd spread un:.i‘omly.___ A
pressure of 550 kgf/cm is applled 'twlce. The tes‘s is carr:.ed out._
on 8t leas*t three specn.mens preaared with .a toleranoe oi‘ + 0. 02 mm
in thickness.-- - D | o

- The upper part of the. sPechen is marlced and the mouldlng ig
tested for strength. Pressure is applied on the moulding gradually,
1ncreas:|.ng it at the rate: of 10kgf per m:l.nute and noting the value o

'at the momen'b of des’r.l.uct:l.on of the specn.men.

4, 14 4, PRO%SSING 0F RLSUJI_‘S .

The ultimate stzenwth of - tie mould (cs‘) in kg f/cm is calculated*_‘ ) |
‘using 'I:he formula, _ _ ' '

& = e——— o R o

a1y
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v}here' P, 1is the force at the mment of 'destructipn,__‘_ltg;‘:;_

1 1is the dlstance oe*t;wetn _;upports, m } A

a 1is the thickness of tle specimen, mm and '

+3 is the width of the smec:.men.

The arlthmetlc mean of tie. results of three determlnatlons,
dlfferlng from one another by. no; more than O 1 kgf/cm is tajfen as
-t:he 4est result. - _

4,13, D]:.‘EEBJ*;IIHATION OF SURF\CH ARZA PER UNIT WEIGH‘J_}
4.15.1. APPARATUS B
ﬂ-CXI-% (PSKh—4) apparatus

’

4,15.2. Test procedure

_ A welghe,d portlon of 30 g of powder is placed in a dish on. a

. l'ayer of fll-t'.er paper and levell:d by gentle stroklng and compacted -
wlth e plunger (by hand). The h.,lgh'l; of" the layer is then measu.red
hy means of & cone on the plank sf the plunger a:acl -t:he SQale against

“ the ou'l:er surface of the digh," Small sphams arrangecl below the ;

p owder provlde sole unloadlng th extent of which must be such ‘i:ha't; _
the 1:Lqu1d in the manometer I‘lS&B to the level nf the upper bulb.
‘The tlme talcen for the meniscus of the llquld in the manometer to -

move from one merk to another in seconds 15 noted, . The smbhient

ﬁ'emperature-ls algo noded.

4,13.3. PROGLSSIHG- oy :U:.ST.TIES

Unit surface area (s8) in mgfhg is calcul.ated using the formula,'

I';I.t
mn ! .
K is the constant oi the 1nstrument 1nd1cated :Ln :Lts mannual,

S =K

- where '
M is the coefflclent for the helght cf the - 1ayer belng measured

~and the ambient tempersture, found from t-he Table in the

ooeratlng instructions of the apparatus, - 1(1
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4 is the time teken for ‘he meni's_o'ils $osdrop’ f’i.*_'oin_ on'e.xha’_rk'._to':
. another, eeconds and, | : |
'm  is the weighed portionof powder, g. S
| The 'axithme‘bic'mee.ri of th: results of thfee'd‘e‘b.erminét'ions, .
d:l.ffering by not more than O, 1m2/kg._ is talcen as the test result
4, 14. Resz.stvrl:y of copper powder j.e determined by a mu‘tually

Iaccep‘t a.b 1e me thod.

4. 15. Moigture oontent 1npowder :Ls dotem:r.ned ae desorlbed

in GOS‘]} 18517—'?3 (in force 'l::LlL 01.01. 19‘?9)

Koisture oontent may also ‘oe determlned by the Dean end

Stark method us:l.ng toluene as ihe solven't as deserlbed in GOST
2477765. . ' ) |

4,16. Particle shape is qatermineqi_._w;th a microscope at 300" "
| magnlfloatlon factor. ' . T o

. 4, 17. Gheolc for abeenoe ol extraneous 1mpur1tles ancl lumpe lS

' carrled out by externally lnsptctlnﬂ‘ and :t‘:l.ltemnrr an’ :Lndiv:l.dual

sample selected as in clause 4.1. 1. through a No. 018 K sieve.,

5. PACKIm:, I‘uRKII* ,.‘BRM‘ISPORT AND STORAGE

I-5.1. Gopper powder is packed in galvonlsed steel barrels
conforming to GOST 5044= 1 m.tl removable op oover and J.ntemal
polyethylene J.neert as per G0S" 1’?811—,,72-;,-.whlch 1s_(was) in i_‘or_ce ‘J.\'
: 111 01. 01, 1979. | R o .

50 B of silioagel o arad: kGl or 1 i as per GOST o956—?6,
(KSNY (5\151\'\) .

is plaoed on the surfaoe of un.tabn.l:.zed powder. The polyethylene

insert is seoured or packed iInitwo . 1ayers eneur:.nxr that :Lt remams--'-
leakproof during transport and etorege. . o |

50 or _"?5"' litres. Smaller barrels

Barrels sre of ‘capaclity 2%,




G—OST 4960-’?5 Pape 1% Contd.-
Fafo 14~

'may be used by mutuel consent. Soft rubher—cord con‘bainers wlth.
two—ply polyethylene l:.n:l.ng as }er GOST 1‘?811—?2 (Val:r.d up‘l:c 01, 01. 19'?9)

mnay also be used.

5.2, Transport containers ire mark_ed._j.ﬁ ac_corda:clc_e.wj__’ch _GOS’D"
| .1419_2_-’?;?_. Caution sign "Keep ‘awiy from 'moieture a ig paint_ed' on them,
| The ‘f"ollo'wing additi‘o.nal particile.rs ere- als"o painted on the | |
cori‘tainei's; | - : S L
_.a.) nomenole.tui'e and desigri;tio_n of--the grade_of :.pov.lfder;.
b)) ‘batch numher, - S
c) date of manufacture and

d) des:.gnatlon of thls stazdard

5.3, Every batch of powder muet be accompanied ‘oy a quelity

certificate indlcating. PR B R

' - . R _.’P-age 14

‘a) manuf ac“curer s name or .rademark- L LT
| 5) nomenclature end grade f power,
_c) netch numbers o -
'd% number of cases in the iatch;

e) Gross and net weight;
£} results of analyses andtests conducted,
,.E;-) date of manufacture and

h-)-deelgnatlon of the pres:nt standard.

The accompeny:.nrr document st be placed in pecking ceee'I\T'o 1
and 11:5 case marklng muet addit. onally cerry “the legend, "Qual:i.ty
certlflcate“ .

| 5.4. Copper powder is carried by all k:l.nds of covered ‘bransport:. :
_Powder must not be carrled e.lon with oxygen and other actlve |
chem:Loal suhstances. :owder murt be protected arra:.nst mcidence
of'mois‘tui’e. g |

18
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5,8, Powder is stored in. aﬂwinal factory packlng in enclnsed
.bremlses at temperatures not exeeding I_2_|0°C_|and :L_n at-mosphe__re}
free from reduclnﬁ substznces. : o .. | |

6. LTAI\TUFACTUruR‘ S GUAT?.MITJ:.J:.

6. 1. Copper powder mus‘t go throu.gh accept anoe by the quallty
_ 'com‘.rol department of the me.nufa:turlnb,.goncern. The manufacturer
" must guarantee conformity of corpér-nowdef .IWith the reqmrements
-of the present stanlard nrovlded the cu tomer ooserven the .;torage '
cond.ltlons defined in thJ.S standard. | |

~ Gueranteed sghelf life of copper poi,fé_c_léi' of F.g};‘éﬁies PHS-1,
-PI—ISf m; PUS-2, PMS-2u, PiS~k and PHE-Y is six_ni‘bnﬁhs ard tﬁaﬁ
of grades PHMS-V, PB1S-_\FL1, PH, IE’I'."IU; PHA anrl_.-,..PI'JIIAu -_ is' two ﬁdnths from
the date of nanufacture. RS e | |

After the lapse of shelf l':i,fé, COpli'éI_F" pov.fiéi:ﬁ '%_nay. be used after

checking fox conformity with all the requirement“s;_oi‘ the present

gtandard. o
- ‘Page 19
-Anne}*tui‘e o

o U Recommended
Application Areas for Copper Powdey

Grades - o App'lic'a?tzfibn areas.

PIUS-V and | In the aviation ina'us“-t—ry.

PlLIS=-Vu o : :

PMA, PMAu, - In -t:he av:.atlon, elecﬁrlcal englneern.ng, chem:.cal
PN, PHu and machine-building industries for the menufacture
= T _ . pf eritical parts, brushes: ‘of electrical machlnes
o and filters for flne filtering of olls. .

- PK¥3-~1, .PE-&S-.—_lu In powder metallurgy for the manufaci:ure of
. sintered paits, rings bushﬂs ete. a.nd in
PliS~&, PLS-2u 1ns‘arumen1: na,lcing. | _,_
| | ‘19
PHE~-K . In the elec1rocarbon induutry for i‘imshmg _
oL ' contacts.
PHS-N. In metal-celanic industry i‘or the_ menufacture
' of leas critical parts. :
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Revision No & dated 20.7.79 %o,
GOST 4980-75 . ' '
Valid un'Lo 0 11 79, _
Add the word “bpec:t.i‘icat ons " t‘.o thc tltle of tho standard

Insert the follown.ng rev sed versmn of Clm\.lse 2. 11.

| "The qu.ality parameters (e.j..lned for, PL;S—V e.nd PI&S—Vu grade
powder in each- packlng uriit .ol the ba“cch must not d:.ffer from 'the

average values for the corresmndlng, charac'berlstlos of ’che batch

Clau_se 4, 2. For the reference GOST 13938 1—68" read "GOST 13938 1—’?8" |
Glyuse 4.3, For the re ference NGOST 9717=61 read .GOST 9717. 0~75 to0

'-'GOSI‘ 9717, 3-'?5, for GOS'].‘ 13933, 4—68" read GOST 13958 4—'78" :

. _Glause 4»,.4.2. Amend refirences as below.. |
GOST 4204-66 " to GOST ;204—??,: . |
GoST 5118-69 o GOSI 3118-77;

GOST 4461-67  to GOSD 4481~77;
GOST 416563 50 “GOST-&iﬁS-%B.
Delete reference to GOST 4215-66,

.Glause.é.ﬁ. 1. Ameqcl I'e:fe:cence to “GOST 4461—67 4o I‘ead
N GOST 4461-77". ' . , . |

Clause 4.18.1. Add the'mrds, "orr10x- (Péxh- ),

Clause 5.2 Aad to subc]ausetb)the wozrds " ..chl 'the numbexr

" of the packing unit*. Anend the referggce, "GOSE 14192-71" to

n GOST- 14192-7?"'

Clause 5.3, Insert the ollow:l.ng new vers:l.on of subclause\dl

"d ’che total number and serlal numbers of packlng uni‘cs

.f0m1ng ‘bhe ba‘tch" :

- REVISION Wo. 2 fo GOST zaso L *rgl;i

Valid up‘to 01.12.81.
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Insert code: OCKP 17 9310 under title.

Clause 3.1. Add new parag 1zph:

The quality 'éertifica‘t:e must. cont&ii_ﬁ:_
anufacturer s name or trdemark; . _' - N
nomencla'bure and grade of pcwde:r.', o | ..
bateh number, .
Inumber of cases in the ba1ch-"' '
gross and net weight;
results of analyses and tests conducted,_
'da_te of manufacture and_. |

.insert new text of clause 3,k%.

3.2, Accep‘cance and tyoe :esté are conducted in order %0
verlfy con:orm't.“cy of the ouall.y of copper powder Wl'th the R
requirements of the preuent Suuldal‘d- : The welght of the combi:qed
sample must. be not less than 0. 25 of the .batch weight. S

- Type tests ‘are to be condmted accord:.ng to a, schedu.le agreed -
-upon by the dealgner, manu:i‘actxrer and user of 'she product" : -

Clause 4.1.1.

Instead of "ll’lleidllE‘l ”raad “spot"

Instead of GO ST 9'?21-’?1 iread "GOS'J] 9'?21— 794,

Add new Daragraph

thhe welghb of spot samﬂ, must be not less than O. 2-:5- of the
weight of one packing uaith.
| Insert new clauss 4. 1 2 as follows.

the SeleC'tﬂ'd gpot samples are comblned thoroaﬂhly mlxed and-
reducei to an average sample il ';e:l.:rht aOO g by tqu_arte-mno,-.

Clau.c‘e dods s
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Instead of - "GOST 4204-66 'read" GOSL 4208-77"

“gost '3118-6?- ' o GOST 5118-77

- GOST sa61-67 __ "c'cs_m 4:4521;'?'? o
G0ST 4201-65 - GOSE 420179
ccsc 4165-88  GOSE 415'5_73. |

Add the fcllcw:.ng to the -88% parao-raph

":Ln accordance w:.th standirds and technlcal dccumeptatlcn"

Clause 4. 6 1. _ _
| Amend reference $0 GOST 914'?-'?3 ‘to read "GOSE 914'?—80“ -
- Cllause .1l. Para 1. Delete the wcrd “galVanised.“._-'
'Amend references as below: D |
GOST 5044-'?1 to read GOST 5044~ '?9
-GO3T 1?811—-'?2 to read. GO&! 1’?811—'?8 _
Paragrsph 3, after the worls by mutual consent add the fcllcxvlng_" '_
n Steel cc_ntalne:_:'s of other designs wi't;h pclyethyle.ne ingerts m,ay
_'_-hc_ used", | . o | o i |
| Clause 5.2. insert new version of paragi"éph 1. a5 below:
.-5.'2. Prangport containers are nmarked in acccrdance mth
T @OST 14192-77. Cau'l;lcn s:.gns ‘Keep away i‘rcm IIlOlS‘l‘iU.I'e . and |
" Hermetically Sealed" as well_ as additional particulars are
palnted on them" | | -
Insert new version of clalse 5 3.

B.5. The quality’ certif:.ca:l:e must be plaeed in case no. 1
_whlch muast cerry the addltlcna marlcing "Qual:.t_y certlf:.cate"

(Infcrma'hic_n. Standards Inticatcr I~Ic._9, 198'1).
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