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IIpencrasieHbl pesyabTaThl HCCISNOBAHUA TPAHYIOMETPHIECKOTO COCTABA U CONEP/KAHUM JKe-
JIesa B CMasKe JUIs CyXOrO BOJIOUEHHs IPOBOJIOKK. B mporiecce BOJIOUEHUS B CMA3Ky MONALAET
JKENIe30 KAaK B COCTABE OKCHOB OCTATOYHOMN OKAJIMHBI, TAK ¥ HEIIOCPEICTBEHHO C ITOBEPXHOCTH
MIPOBOJIOKH. BMecTe ¢ TeM IMPOMCXOANT MOCTENEHHOEe U3METbUeHNe CMA3KH, YTO TAKKe YXYALIAeT
Ka4yecTBO BosoueHust. CMasKy OIEHUBAJIH 110 JIBYM HapaMeTpaM: IPaHyIOMETPHIECKOMY COCTABY
U cofiepsranuio weme3a. MaccoByo [0ITio JKeje3a B CyX0H CMa3Ke ONPE/IeIsiIn, UCIIOJIb3YS CIIeIIH-
anbHO paspaboTanHyo MeToauKy. CoeTMHeHNs Kene3a CHAYAIa PACTBOPSIIM IIPX IIOMOIIY COJIS-
HOM KHCJIOTBL, 8 3aTeM OTHEJSIA OT JKUPHBIX Kucnor. Comepikanue Keesa W3MePSIA ¢ TIOMO-
I[BI0 OIITHKO-OMUCCHOHHOTO CIIEKTPOMETPAa ¢ WHIYKTUBHO-CBI3aHHOH 1iasmon. ['pamynomerpu-
YECKHU COCTAB OIpEesd MEeTOMOM IPOCeUBAHUA uepes cuta. Vcerenosanu o6pasibl HOBOK
HCXOHOM CMAa3KH U U3 MBLIBHHIL CO CTAHOB CPEIHEro U rpy0oro Bosodenws. Ha ocHoBe mosyueH-
HBIX JIAHHBIX C/IEJIaHbl 3AKIIOUEHHUS O TUHAMUKE HAKOIUICHUS JKejie3a M M3MEHEHWH TPaHyJIo-
METPHUUYECKOTO COCTAaBa CMA3KHW B IIpoIlecce BOJIOYeHMs MPoBosIokH. OlieHeHa MEepHOAMIHOCTD
IIOJIHOHM 3aMeHbI CMAa3K{ B MBLILHHIIAX C TOYKH 3PEHMs PALMOHAILHOIO €e MCIIONb30BAHUA 6e3
YXYALIEHUS TeXHOJIOTUIHOCTH BOJIOYEHHUA. Takum 06pasoM, MMpeIoKeHHas METOIUKA OIIpe/e-
JIeHWs JKejie3a B CMasKe JJIA CyXOro BOJIOUEHUS MOKET IPUMEHATHC /I KOHTPOJIA U3MEHEHMS
KadyecTBA CMasK{ B IPOIlECCe SKCIUIyaTALIMK U M0A00pa ONTHMAIBHOTO IIEPHOJA ee 3aMeHBI, B
TOM YHCJIe IIPY Ilepexoie Ha NPOAYKIUIO JPYTUX [IPOU3BOAUTEEH.

KiroueBnlie cirosa: CMa3Ka, CyXoe BOJIOUEeHHEe IIPOBOJIOKH; OIIpeAeIeHHe Kee3a, rpanyIoMeT-
pI/I‘-IeCKI/Iﬁ COCTaB; 9KCILIyaTalusa CMa3KH.
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The results of studying granulometric composition and iron content in wire dry drawing grease are pre-
sented. The goal of the study is to estimate the possibility of extending a period of full replacement of
grease in rough and intermediate wire drawing. Iron gets into the grease upon drawing both as a part of
residual scale oxides and directly from the wire surface. Moreover, a gradual grinding of the grease also de-
grades the quality of drawing. The grease quality was estimated by two parameters: particle size distribu-
tion and iron content. The mass fraction of iron in the dry grease was determined using a specially devel-
oped technique. Iron compounds were first dissolved with hydrochloric acid and then separated from fatty
acids. The iron content was measured using an optical emission spectrometer with inductively coupled
plasma. The granulometric composition was determined by sieving. Test samples were taken from new
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original grease and from the soap-boxes of medium and coarse drawing machines. The dynamics of iron
accumulation and change in the particle size distribution of the grease in the process of wire drawing were
assessed proceeding from the results of measurements. The frequency of complete replacement of grease
in soap-boxes was evaluated from the view point of the rational use without compromising the production
effectiveness of drawing. Recommendations are given regarding decrease in the frequency of partial re-
placement of the grease in soap boxes in blocks N 4 — 6 in coarse drawing machines and blocks N 5 - 7 in
medium drawing machines due to control of iron accumulation.

Keywords: grease; wire dry drawing; iron content determination; granulometric composition; grease

lifetime.

IIpu mnpoms3BoACTBE XONOTHOTIHYTOH ITPOBOJIOKU
BAKHBI KAK HOCHTEJIH CMA30YHOIO BEIIeCTBA, TAK U
camu cmasku. OT HEX TpH AajbHeHIel 00paboTke
3aBHUCUT KAYECTBO ITOBEPXHOCTH UBEIIU.

CMmaska mpenoTBpalaeTr MPHINHIIaHue TPOTIIH-
BaeMOro MeTajia K BOJIOKaM, yMEHbIIIaeT TPeHue,
CHIJKAEeT TEMIIEpPaTypy B odare meopMaIiuy u obec-
reynBaeT HeoOX0AMMOe Ka4yeCTBO IIOBEPXHOCTH IIPO-
Bosoku. [IpaBunbHO BhIOpAHHAS CMa3Ka MO3BOJIAET
MIPUMEHATh YaCTHBIE U obIue medopmanyu (00:xa-
THS), & TAK/Ke BBICOKHE CKOPOCTH BOJIOYEHUA.

CMmaska i BOJIOUEHUSA [OKHA BBIIEP/KUBATH
BBICOKOE JIaBJIeHre, PABHOMEPHO CMA3bIBATh U XOPO-
III0 3aXBATHIBATHCA W3ZenueM, S(PEPEKTUBHO CHU-
JKaThb BHEIITHEE TPEHUE MEKY IPOTATHBAEMOM IPOo-
BOJIOKOM ¥ BOJIOKOH ¥ 00ecreYnBaTh MUHUMAIbHBIH
u3HOC KaHaja BOMOK. OHa He JO/IKHA CIIEKATHCH,
pasiaraTbcd WM paccaauBarbes [1].

MpbuIbHBIE IOPOLIKO0OPA3HEIE CMA3KH — COEIIH-
HEHUA IIeJI0YHBIX U IeJI0YHO3EMEeNIbHBIX METAJIOB
(HaTpud, Kaiud, KaJIbIUA) C JKHUPHBIMH KHCIOTa-
MH, — IIHPOKO HCIOJIb3YIOT IIPU CyXOM BOJIOYEHHUH
[2]. Tloportok mpy 5TOM TIATENHHO H3MEIHYA0T
(10 OIpemeIeHHOro TPaHyJIOMETPHIECKOI0 COCTaBa)
u mpocymuBanT. CIHIIKOM MeITKO W3MelbueHHAas
cMaska 6ojlee CKIOHHA K BBITOPAHHIO U CIIEKHBA-
HUIO, a IpyObIi IOMOJI IpensaTcTByeT 3deKTHBHO-
My 3aXBaTy U Mofiadye CMa3K¥ B 30HY Ae()OPMAIIUH.

Hanmuwme 6osbiioro KoaudecTBa MENIKHX (ppak-
OWH OrPAaHMYHMBAET BO3MOKHOCTH IIePEeMeIeHUs
OTHENbHBIX TPAHYJ BBUAY YBEIUYEHUS ILIOIIATH
MMOBEPXHOCTH YACTHUII, MPUXOJANINXCI HA eIUHHUILY
Macchl cMasKu. BmecTe ¢ TeM MeIKHe 4acTUIlhl CMas-
KM He0O0XOAUMbI, 0COOEHHO B HaYaJie IPoIecca BoJIo-
YeHHUs, 4TOObI O0ECIEUYUTH JAOCTATOUYHBIA KOHTAKT
CMa3KH C MMOBEPXHOCTHI0 MEeTallyia [JId 3aXBara ee B
ouar gecopmaruu. [loaromy rpaHynoMeTpudecKuin
COCTaB CMa3KHU perjiaMeHTHUpyorT [3].

IIpoBosoka, Ipoxo/a Yepes yCTAHOBJIEHHYIO TIe-
Pell BOJIOKOY MBLIBHUILY C 3aChITAHHON B Hee CMas-
KOH, 3aXBaThIBAET CBOEH IOBEPXHOCTHIO MBIIbHBIN
TIOPOIIIOK U HATIPABJIAET €T0 B BOJIOKY, JOCTUTAA TEM
caMbIM TpeOyemoe cmasbiBaHue. I1opoIIoK 00BIYHO
M00aBJISIOT B MBLIBHHIIBI IEPHOIWYECKH, 110 Mepe
BBIPAOOTKHU paHee 3aChITaHHOHN ITOPITHH.

B mporiecce BosioueHHs B CMa3Ky IIOIALAET Ke-
JIe30 KaK B COCTABE OKCHUI0B OCTATOYHOH OKaJIHHBI,

TaK U HEIOCPEACTBEHHO C IOBEPXHOCTH IIPOBOJOKH.
Oxcuapl Keiesa yXyAlIAlOT BOJOYUIbHBIE CBOU-
CTBa, MPENITCTBYIOT 3(PQEKTHBHOMY CIEIIEHUIO
CMAa3KH C ITOBEPXHOCTHIO U3/IeNIUA U €€ PABHOMEPHO-
My pacupeneneHuio. Takme B IpoIjecce BOJIOUEHHUT
TIPOUCXOMUT TIOCTEIIEHHOE U3MeJTbYeHNe CMAa3KH,
YTO CHUKAeT Ka4eCTBO BOJIOYEHHUA.

B nacrosmee Bpems [y cTaHOB rpyOOTO BOJIO-
vernus (I'B) pexomenmoBana mosgHas 3aMeHa CMa3Ku
gepe3 Kaykabie 80 4 BMecTe ¢ 3aMeHOI BOJIOK. Jlia
cranoB cpexuero Boiovyenus (CB) — 1 pas B mecsir.
BrennanoBo-4acTUYHYO WIH IIOJIHYIO 3aMEeHy CMas-
KU TaKKe MPOBOAAT MPU CHUKEHUH TEeXHOJOTUIHO-
CTU BOJIOYEHHUA.

Ilennb paboThl — MCCIemOBaAHNE CBI3H MEKILY U3-
MEHEeHHEeM XapaKTePUCTUK CMAa3KH W TEXHOJIOTUIHO-
CTBIO IIPOITECCca BOIOYEHUS.

HccmemoBanu rpaHyIOMEeTPUYECKHE COCTaB U
COolepsKaHHe jKejle3a HA PAa3HbIX dTarax dKCILIya-
raruu cyxoi cmasku Lubrifil VA7001. Coxep:ranre
JKeJIe3a OIPEeeNsad C IIOMOIIBI0 METOHa, 3aKIIo-
YABINIETOCH B BBIZIEJIEHUN KUPHBIX KHCIOT B TBEP-
oy (asy KUMTIYEeHWEeM B PacTBOPE COJIAHOU KHC-
notel [4]. Ilpu sTOM pacTBOpsieMoe B KHCJIOTE :Ke-
7e30, HaxofgdAlleecd B mpobe, IEPEXOIUT B PACTBOP
B BHIe pacTBOpuMMEBIX cosei. llamee wumkyo dasy
OTIEJISIIA OT TBEPAOH M aHATU3UPOBAIIH.

AsroputM  9KcliepuMeHTa ObLI  CIEMYIOLIHM.
K rTmarenpHO mepemMeniaHHOMY B CTEKJISHHOM CTa-
KaHe obpasiyy cMasku maccou okoso 10 r mobaBuian
60 cm® muermanMpoBaHHOM Boabl 30 cM® KOHIIEH-
TPUPOBAHHOMU COJIAHOU KHUCIOTHL llomyuenHsrii pac-
TBOP KUIISTHIH [0 MOSABICHUA HA IOBEPXHOCTH IIPO-
3PAYHOTO CJIOA JKUPHBIX KUCIOT (OKOJI0 3 9) U 3aTeM
oxyakaanu. TBepAbIi KUPOBOH CIIOH IIPOMbBIBAJIN
IUCTUJLIMPOBAHHOM BOMo#. IIpoMbIBHBIE BOABI IIe-
PEHOCHUIN KOJIHMYECTBEHHO B PACTBOP, KOTOPBIA OT-
(pUIBTPOBBIBATIN B CTEKIAHHYIO KOJIOY.

Conepixanue jKenesza B TOJIYYEHHOM PacTBOpE
OIIpEeesaii Ha ONTHUKO-3MHUCCUOHHOM CIIEKTPOMET-
peé C MHIYKTUBHO-CBSI3aHHOM ILIa3MOM (IIMHA BOJI-
HBbI 248,3 HM), 3aTeM MHEPEeCYUTHIBAIH B MACCOBYIO
JIOJIIO TI0 OTHOIIEHUIO K Macce obpasiia.

IlokasaTenau TOYHOCTH U PACHIMPEHHYIO HEOIIPe-
IeJIEHHOCTh PEe3yJIbTaTOB H3MEPEeHHH pacCUnThIBA-
JIY TIO CTAHAAPTHRIM MeToxukaMm [5] (Tabm. 1).
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Puc. 1. Pesynbrars! onpeesieHus MacCOBOH [OJIH JKejie3a B 00pasax cMasku us3 MbpuibHUIL: @ — cran ['B Ne 2, nuamerp nposo-
moku 3,62 Mmm; 6 — cran I'B Ne 3, nuamerp npoBosoku 3,17 mm; 6 — crarn CB Ne 8, ruamerp mposomoku 1,79 mm; 2 — cran CB
Ne 14, nuamerp npososoku 0,89 mm
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Puc. 2. Pegynbrars!l onpeneneHns MaccoBOM Konu (ppakiuu B 00pasiax HOBOM (HEHCIIOIb30BAHHOM) CMA3KU M U3 MBUIHHHUIL:
a — cran I'B Ne 2, ruamerp mpososoku 3,62 mm; 6 — crau I'B Ne 3, nuamerp npososioku 3,17 mm; 8 — cran CB Ne 8, nuamerp
mpoBosoku 1,79 mm; 2 — cran CB Ne 14, nuamerp npososioku 0,89 Mmm

Ta6mauma 1. [Tokazarenu To4HOCTH U PACIIHPEHHAA HEOIIPEIEIEHHOCTh PE3YIHTATOB U3MEPEHUH

Juanason CrannapTHOe Ipenen CranpmapTHoe Ipenen Pacmupennas Heompese-
- OTKJIOHEHHE TIOBTO- MOBTOPAEMOCTH OTKJIOHEHHE BOCIIPO- BOCIIPOH3BO- JIEHHOCTB PE3yJIbTATOB
H3Mepenni, % paemocru S, , r/mm® 7, T/mm3 nsBogumoctH Sg, r/im®  gumoctu R, r/nv® mameperui U(X), r/mm3
0,01 - 0,05 0,002 0,005 0,002 0,006 0,004
0,05-0,2 0,004 0,011 0,004 0,012 0,008
0,2-0,7 0,007 0,018 0,007 0,020 0,014
0,7-2,0 0,009 0,025 0,010 0,027 0,020
2,0-5,0 0,02 0,05 0,02 0,06 0,04
5,0-10,0 0,03 0,08 0,03 0,09 0,06

BomounnbubIf craH pasgeneH Ha OGI0KH, KOTO-
pbIe cocrodaT u3 6apabara, BOJOKOIEPIKATEII, BOJIO-
KU OIPeeIEHHOTO [UaMeTpa ¥ MBUIBHUIIBI C BOJIO-
YuAbHOM cMas3koi. Ha puc. 1 mpuBemeHbl pesyabra-
THI OIIPEIEJIEHNUI MACCOBOMH JI0JIH JKeie3a B obpasiiax
cmasku us3 MbuthbHUI] I'B 1 CB ¢ pasnmuunbiMu cpoxa-
MH SKCIUIyaTallnu (B HOBOU (HEHCIIOIb30BAHHOM)
cMasKe MaccoBas J0JIA jKejle3a COCTaBJsIa He 6ojee
0,001 %).

Bunao, 4TO peskoe MOBBIIIEHWE COAEPIKAHUA
JKeJIe3a MPOHCXOUT YiKe B IIePBbIe YaChl HKCILIyaTa-
nuu cmasku. MaccoBas fonid Kejge3a B CcMasKe Ha
cranax ['B yBemmumBaerca B mepBble CYTKH B
100 - 200 pa3 u B nampHENIIEM IPAKTUYIECKHU He Me-

Hsiercs, Ha cranax CB B mepsbie gBoe cyroxk — B 100
pas, a 3aTeM 10 TIOJTHOM 3aMeHbI — elile B 2 — 3 pasa.

Peskoe moBbIllieHHEe comepKaHuA JKeae3a B
cmaske Ha craHax CB (mo 8 %, nuamerp 0,89 mm),

Ta6aua 2. TpeboBanus K pasMepaM YaCTHI[ B MacCCOBOH
norne ppaKknuy B cMasKe IS CYXOTO BOJIOYEHHUT IIPOBOIOKH
Lubrifil VA7001

®Ppaxiua Pasmep uactum, MM Maccosas gons, %
1-s (kpymHas) Bomnee 0,85 3-16
2-1 (cpemuss) 0,25 - 0,85 30 -50
3-1 (cpemuss) 0,105 - 0,25 25 -45
4-51 (MeKas) Memnee 0,105 10 - 25
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BO3MOJKHO, CBA3aHO C TEM, YTO 3aTOTOBKA, MCIIOJIb-
3yeMas IIOf] IIPOBOJIOKY TOHKuX muamerpos (0,89 —
1,14 MmM), TPOXOAUT MOATOTOBKY K BOJIOYEHHUIO HA
y4JacTKe IaTEeHTHPOBAHUA, W OKAJIWHA MOKET yna-
JATbCA HE TOJHOCThI0. B pesynbraTe mpu BOJIO-
YEeHUU OCTATOYHASA OKATHMHA MeXaHWYECKH CHHUMa-
eTcd C IMAaTeHTHPOBAHHOM 3arOTOBKU U IIOMAJAET B
CMAasKy.

I'pamymomerpuyeckuii cocraB 06pasiioB ompese-
JIATW C KCIOJIb30BAHMEM METOJ]d, OCHOBAHHOTO Ha
pasmeneHun (PPAKIUA IIOCPEICTBOM ITPOCEHBAHUA
yepes CUTa C KaTUOPOBOYHBIMHU STIEHKAMHU C TIOCIIe-
IYIOIIUM HX B3BEIIINBAHHUEM.

B rabi. 2 npuBenens! TpeboBAHUSI K pasMepam

YaCTHI[ ¥ MacCOBOU aoje ppakiuii B cmaske Lubrifil
VAT7001.

Jna mpoBeneHUsa TI'paHyIOMETPHYECKUX HCCIe-
IOBaHUM 00pa3Ilbl U3 MBIIBHUIL BCEX OJIOKOB OJHOTO
CTaHa CHAYajaa CMEIIWBAIU, 3aTEM OIPENENAIN CO-
cras. Pesynbprarsl mpuBeneHsl Ha puc. 2.

Bugwo, uro Ha cranax I'B uamenenue rpamyso-
MEeTpPUYECKOTo cocraBa 3HaumTenbHo: Ha 20— 30 %
yBeJIM4MBaeTcA MaccoBad Jojd KpymHo#  (1-%1)
dparuu, a cogep:ranne cpeguux (2-if u 3-it) dpaxk-
ui ymenbinaercd Ha 10 %, Takke CHH:KAETCI Mac-
coBas AOJSI MEITKOH (ppakiiuu. ITO MPOUCKXOAUT IIO-
TOMy, YTO, TIOMHUMO BBIHOCA HB3[IEIHEeM CPeIHUX
(pakruit, u3-3a 60abIIHX 1e)OPMAIHI TOBBIIIAET-
cs TeMIleparypa IPOBOJIOKM M CMasKa CIIEKAeTCA.
Cuexmmecss 9aCTHUITBI, COOTBETCTBEHHO, OTCEUBAIOT-
cs1 ¢ 1-i ppakiueit.

Ha CB rpanynomeTpuiecKuii cocTaB co BpeMe-
HEM MEHSEeTCS HeCyIeCTBeHHO: 1-i camas KpymHas
dpakuusa pacrer Ha 2 —5 %, 4TO OOBACHIETCS II0-
CTOAHHBIM BBIHOCOM CpEIHHUX (PpaKIuil, comepska-
HUe MeJTKOH 4-i )paKIu MOUYTH He ITOBBIIIAETC .

Ot1MeTuM, 4TO 32 ITEPUOM UCHBITAHUH CHIKEHUA
TEXHOJIOTUIHOCTH BOJIOUEHHUS HE 3a(PUKCUPOBAHO.

Takum 06pas3oM, IpeIoKeHHbIH MEeTO/ OIpee-
JICHHUS COJIep:KaHUd jKejle3a B CMa3Ke JIJIg CyX0oro BO-
mouerusa Lubrifil VA7001 mosxer npuMeHATbCA I

KOHTPOJII U3MEHEeHHUd ee KadecTBa B IIpoliecce BKC-
wiyarainui. Takke ero MOMKHO HCIIOIb30BATh IJIA
OIIEHKH CMAa30K HOBBIX ITOCTABIIUKOB U MOA60pa OIl-
TUMAaJBHOTO TIEPUOJia UX 3aMEHbI IPH HUCITBITAHUAX
OIBITHBIX HapTUii. BMecTe ¢ TeM rpaHyaoMeTpHue-
CKUe UCCIeI0OBAaHUSI CMa30K IIO3BOIAIOT CBOEBPEMeH-
HO yAaJAThH CIEKIInecd YacTHUIIBI U TeM caMbIM He
CHIKAQTh YPOBEHb TEXHOJOTUYHOCTH BOJOYEHUA
IIPOBOJIOKH.

JINTEPATYPA

1. Banaxoe X. H., Kunexosxkun A. A., Knexoskuna H. A.,
TyuT. C., Kopuysos A. T'., Iloxakosa M. A. CranpHas nposo-
noxa. — Maruuroropck: M3a-80 MarHHTOropcKoro rocyiapcrBeH-
HOTO TexHuYecKoro yuusepcurera umenu ['. 1. Hocosa, 2011. —
689 c.

2. Kpacuasaukos JI. A., JIeiceako A. I'. Bomouwmnbuug mposo-
moku. — M.: Meramuryprus, 1987. — 320 c.

3. COOpHMK HaydHBIX TPYIOB CIIEI[HANIHACTOB Belopycckoro meran-
nyprugeckoro 3asoza, 2001 — 2008 rr. B 3 . / ITox pen. 1. M. Ky-
kysa, H. B. Aunpuanosa, B. A. Maroukuuna. — Munck: Texna-
norusa, 2009.

4. T'OCT 790-89. Mb110 X0351ACTBEHHOE TBEP/IOE U MBLIO TYaJIETHOE.
IlpaBuna mpueMKH W METOAbI BBINOJHEHHA u3MepeHuHd. — M.:
Craugapruadopm, 2007. — 13 c.

5. CTB HUCO 5725-2-2002. TounocTs (IpaBUIBHOCTD U IIPELI3HUOH-
HOCTb) METOZOB U pesynasraToB uaMepeHuil. U. 2. OcHOBHO# Me-
TOZ OIpeJe/eHus IIOBTOPSEMOCTH M BOCIPOM3BOJUMOCTH CTaH-
nmaprHoro Meroxa usmepenwit. — Munck: [occrargapr, 2002. —
48 c.

REFERENCES

1. Balakhov Kh. N., Klekovkin A. A., Klekovkina N. A.,
Gun G. S., Korchunov A. G., Polyakova M. A. Steel wire. —
Magnitogorsk: Izd. MGTU im. G. I. Nosova, 2011. — 689 p. [in
Russian].

2. Krasil’'nikov L. A., Lysenko A. G. Wire drawing operator. —
Moscow: Metallurgiya, 1987. — 320 p. [in Russian].

3. Book of scientific works performed by Byelorussian Steel Plant
specialists, 2001 — 2008. In 3 vols. / D. M. Kukui, N. V. Andria-
nov, V. A. Matochkin (eds.). — Minsk: Tekhnalogiya, 2009 [in
Russian].

4. State Standard GOST 790-89. Hard common soap and toilet
soap. Acceptance rules and methods to perform tests. — Moscow:
Standartinform, 2007. — 13 p. [in Russian].

5. State Standard STB ISO 5725-2-2002. Accuracy (trueness and
precision) of measurement methods and results. Part 2. Basic
method of the determination of repeatability and reproducibility
of a standard measurement method. — Minsk: Gosstandart,
2002. — 48 p. [in Russian].



