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Ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèÿ ãðàíóëîìåòðè÷åñêîãî ñîñòàâà è ñîäåðæàíèÿ æå-

ëåçà â ñìàçêå äëÿ ñóõîãî âîëî÷åíèÿ ïðîâîëîêè. Â ïðîöåññå âîëî÷åíèÿ â ñìàçêó ïîïàäàåò

æåëåçî êàê â ñîñòàâå îêñèäîâ îñòàòî÷íîé îêàëèíû, òàê è íåïîñðåäñòâåííî ñ ïîâåðõíîñòè

ïðîâîëîêè. Âìåñòå ñ òåì ïðîèñõîäèò ïîñòåïåííîå èçìåëü÷åíèå ñìàçêè, ÷òî òàêæå óõóäøàåò

êà÷åñòâî âîëî÷åíèÿ. Ñìàçêó îöåíèâàëè ïî äâóì ïàðàìåòðàì: ãðàíóëîìåòðè÷åñêîìó ñîñòàâó

è ñîäåðæàíèþ æåëåçà. Ìàññîâóþ äîëþ æåëåçà â ñóõîé ñìàçêå îïðåäåëÿëè, èñïîëüçóÿ ñïåöè-

àëüíî ðàçðàáîòàííóþ ìåòîäèêó. Ñîåäèíåíèÿ æåëåçà ñíà÷àëà ðàñòâîðÿëè ïðè ïîìîùè ñîëÿ-

íîé êèñëîòû, à çàòåì îòäåëÿëè îò æèðíûõ êèñëîò. Ñîäåðæàíèå æåëåçà èçìåðÿëè ñ ïîìî-

ùüþ îïòèêî-ýìèññèîííîãî ñïåêòðîìåòðà ñ èíäóêòèâíî-ñâÿçàííîé ïëàçìîé. Ãðàíóëîìåòðè-

÷åñêèé ñîñòàâ îïðåäåëÿëè ìåòîäîì ïðîñåèâàíèÿ ÷åðåç ñèòà. Èññëåäîâàëè îáðàçöû íîâîé

èñõîäíîé ñìàçêè è èç ìûëüíèö ñî ñòàíîâ ñðåäíåãî è ãðóáîãî âîëî÷åíèÿ. Íà îñíîâå ïîëó÷åí-

íûõ äàííûõ ñäåëàíû çàêëþ÷åíèÿ î äèíàìèêå íàêîïëåíèÿ æåëåçà è èçìåíåíèè ãðàíóëî-

ìåòðè÷åñêîãî ñîñòàâà ñìàçêè â ïðîöåññå âîëî÷åíèÿ ïðîâîëîêè. Îöåíåíà ïåðèîäè÷íîñòü

ïîëíîé çàìåíû ñìàçêè â ìûëüíèöàõ ñ òî÷êè çðåíèÿ ðàöèîíàëüíîãî åå èñïîëüçîâàíèÿ áåç

óõóäøåíèÿ òåõíîëîãè÷íîñòè âîëî÷åíèÿ. Òàêèì îáðàçîì, ïðåäëîæåííàÿ ìåòîäèêà îïðåäå-

ëåíèÿ æåëåçà â ñìàçêå äëÿ ñóõîãî âîëî÷åíèÿ ìîæåò ïðèìåíÿòüñÿ äëÿ êîíòðîëÿ èçìåíåíèÿ

êà÷åñòâà ñìàçêè â ïðîöåññå ýêñïëóàòàöèè è ïîäáîðà îïòèìàëüíîãî ïåðèîäà åå çàìåíû, â

òîì ÷èñëå ïðè ïåðåõîäå íà ïðîäóêöèþ äðóãèõ ïðîèçâîäèòåëåé.

Êëþ÷åâûå ñëîâà: ñìàçêà; ñóõîå âîëî÷åíèå ïðîâîëîêè; îïðåäåëåíèå æåëåçà; ãðàíóëîìåò-

ðè÷åñêèé ñîñòàâ; ýêñïëóàòàöèÿ ñìàçêè.
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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.

Ïðè ïðîèçâîäñòâå õîëîäíîòÿíóòîé ïðîâîëîêè

âàæíû êàê íîñèòåëè ñìàçî÷íîãî âåùåñòâà, òàê è

ñàìè ñìàçêè. Îò íèõ ïðè äàëüíåéøåé îáðàáîòêå

çàâèñèò êà÷åñòâî ïîâåðõíîñòè èçäåëèÿ.

Ñìàçêà ïðåäîòâðàùàåò ïðèëèïàíèå ïðîòÿãè-

âàåìîãî ìåòàëëà ê âîëîêàì, óìåíüøàåò òðåíèå,

ñíèæàåò òåìïåðàòóðó â î÷àãå äåôîðìàöèè è îáåñ-

ïå÷èâàåò íåîáõîäèìîå êà÷åñòâî ïîâåðõíîñòè ïðî-

âîëîêè. Ïðàâèëüíî âûáðàííàÿ ñìàçêà ïîçâîëÿåò

ïðèìåíÿòü ÷àñòíûå è îáùèå äåôîðìàöèè (îáæà-

òèÿ), à òàêæå âûñîêèå ñêîðîñòè âîëî÷åíèÿ.

Ñìàçêà äëÿ âîëî÷åíèÿ äîëæíà âûäåðæèâàòü

âûñîêîå äàâëåíèå, ðàâíîìåðíî ñìàçûâàòü è õîðî-

øî çàõâàòûâàòüñÿ èçäåëèåì, ýôôåêòèâíî ñíè-

æàòü âíåøíåå òðåíèå ìåæäó ïðîòÿãèâàåìîé ïðî-

âîëîêîé è âîëîêîé è îáåñïå÷èâàòü ìèíèìàëüíûé

èçíîñ êàíàëà âîëîê. Îíà íå äîëæíà ñïåêàòüñÿ,

ðàçëàãàòüñÿ èëè ðàññëàèâàòüñÿ [1].

Ìûëüíûå ïîðîøêîîáðàçíûå ñìàçêè — ñîåäè-

íåíèÿ ùåëî÷íûõ è ùåëî÷íîçåìåëüíûõ ìåòàëëîâ

(íàòðèÿ, êàëèÿ, êàëüöèÿ) ñ æèðíûìè êèñëîòà-

ìè, — øèðîêî èñïîëüçóþò ïðè ñóõîì âîëî÷åíèè

[2]. Ïîðîøîê ïðè ýòîì òùàòåëüíî èçìåëü÷àþò

(äî îïðåäåëåííîãî ãðàíóëîìåòðè÷åñêîãî ñîñòàâà)

è ïðîñóøèâàþò. Ñëèøêîì ìåëêî èçìåëü÷åííàÿ

ñìàçêà áîëåå ñêëîííà ê âûãîðàíèþ è ñëåæèâà-

íèþ, à ãðóáûé ïîìîë ïðåïÿòñòâóåò ýôôåêòèâíî-

ìó çàõâàòó è ïîäà÷å ñìàçêè â çîíó äåôîðìàöèè.

Íàëè÷èå áîëüøîãî êîëè÷åñòâà ìåëêèõ ôðàê-

öèé îãðàíè÷èâàåò âîçìîæíîñòü ïåðåìåùåíèÿ

îòäåëüíûõ ãðàíóë ââèäó óâåëè÷åíèÿ ïëîùàäè

ïîâåðõíîñòè ÷àñòèö, ïðèõîäÿùèõñÿ íà åäèíèöó

ìàññû ñìàçêè. Âìåñòå ñ òåì ìåëêèå ÷àñòèöû ñìàç-

êè íåîáõîäèìû, îñîáåííî â íà÷àëå ïðîöåññà âîëî-

÷åíèÿ, ÷òîáû îáåñïå÷èòü äîñòàòî÷íûé êîíòàêò

ñìàçêè ñ ïîâåðõíîñòüþ ìåòàëëà äëÿ çàõâàòà åå â

î÷àã äåôîðìàöèè. Ïîýòîìó ãðàíóëîìåòðè÷åñêèé

ñîñòàâ ñìàçêè ðåãëàìåíòèðóþò [3].

Ïðîâîëîêà, ïðîõîäÿ ÷åðåç óñòàíîâëåííóþ ïå-

ðåä âîëîêîé ìûëüíèöó ñ çàñûïàííîé â íåå ñìàç-

êîé, çàõâàòûâàåò ñâîåé ïîâåðõíîñòüþ ìûëüíûé

ïîðîøîê è íàïðàâëÿåò åãî â âîëîêó, äîñòèãàÿ òåì

ñàìûì òðåáóåìîå ñìàçûâàíèå. Ïîðîøîê îáû÷íî

äîáàâëÿþò â ìûëüíèöû ïåðèîäè÷åñêè, ïî ìåðå

âûðàáîòêè ðàíåå çàñûïàííîé ïîðöèè.

Â ïðîöåññå âîëî÷åíèÿ â ñìàçêó ïîïàäàåò æå-

ëåçî êàê â ñîñòàâå îêñèäîâ îñòàòî÷íîé îêàëèíû,

òàê è íåïîñðåäñòâåííî ñ ïîâåðõíîñòè ïðîâîëîêè.

Îêñèäû æåëåçà óõóäøàþò âîëî÷èëüíûå ñâîé-

ñòâà, ïðåïÿòñòâóþò ýôôåêòèâíîìó ñöåïëåíèþ

ñìàçêè ñ ïîâåðõíîñòüþ èçäåëèÿ è åå ðàâíîìåðíî-

ìó ðàñïðåäåëåíèþ. Òàêæå â ïðîöåññå âîëî÷åíèÿ

ïðîèñõîäèò ïîñòåïåííîå èçìåëü÷åíèå ñìàçêè,

÷òî ñíèæàåò êà÷åñòâî âîëî÷åíèÿ.

Â íàñòîÿùåå âðåìÿ äëÿ ñòàíîâ ãðóáîãî âîëî-

÷åíèÿ (ÃÂ) ðåêîìåíäîâàíà ïîëíàÿ çàìåíà ñìàçêè

÷åðåç êàæäûå 80 ÷ âìåñòå ñ çàìåíîé âîëîê. Äëÿ

ñòàíîâ ñðåäíåãî âîëî÷åíèÿ (ÑÂ) — 1 ðàç â ìåñÿö.

Âíåïëàíîâî-÷àñòè÷íóþ èëè ïîëíóþ çàìåíó ñìàç-

êè òàêæå ïðîâîäÿò ïðè ñíèæåíèè òåõíîëîãè÷íî-

ñòè âîëî÷åíèÿ.

Öåëü ðàáîòû — èññëåäîâàíèå ñâÿçè ìåæäó èç-

ìåíåíèåì õàðàêòåðèñòèê ñìàçêè è òåõíîëîãè÷íî-

ñòüþ ïðîöåññà âîëî÷åíèÿ.

Èññëåäîâàëè ãðàíóëîìåòðè÷åñêèé ñîñòàâ è

ñîäåðæàíèå æåëåçà íà ðàçíûõ ýòàïàõ ýêñïëóà-

òàöèè ñóõîé ñìàçêè Lubrifil VA7001. Ñîäåðæàíèå

æåëåçà îïðåäåëÿëè ñ ïîìîùüþ ìåòîäà, çàêëþ-

÷àâøåãîñÿ â âûäåëåíèè æèðíûõ êèñëîò â òâåð-

äóþ ôàçó êèïÿ÷åíèåì â ðàñòâîðå ñîëÿíîé êèñ-

ëîòû [4]. Ïðè ýòîì ðàñòâîðÿåìîå â êèñëîòå æå-

ëåçî, íàõîäÿùååñÿ â ïðîáå, ïåðåõîäèò â ðàñòâîð

â âèäå ðàñòâîðèìûõ ñîëåé. Äàëåå æèäêóþ ôàçó

îòäåëÿëè îò òâåðäîé è àíàëèçèðîâàëè.

Àëãîðèòì ýêñïåðèìåíòà áûë ñëåäóþùèé.

Ê òùàòåëüíî ïåðåìåøàííîìó â ñòåêëÿííîì ñòà-

êàíå îáðàçöó ñìàçêè ìàññîé îêîëî 10 ã äîáàâèëè

60 ñì3 äèñòèëëèðîâàííîé âîäû è 30 ñì3 êîíöåí-

òðèðîâàííîé ñîëÿíîé êèñëîòû. Ïîëó÷åííûé ðàñ-

òâîð êèïÿòèëè äî ïîÿâëåíèÿ íà ïîâåðõíîñòè ïðî-

çðà÷íîãî ñëîÿ æèðíûõ êèñëîò (îêîëî 3 ÷) è çàòåì

îõëàæäàëè. Òâåðäûé æèðîâîé ñëîé ïðîìûâàëè

äèñòèëëèðîâàííîé âîäîé. Ïðîìûâíûå âîäû ïå-

ðåíîñèëè êîëè÷åñòâåííî â ðàñòâîð, êîòîðûé îò-

ôèëüòðîâûâàëè â ñòåêëÿííóþ êîëáó.

Ñîäåðæàíèå æåëåçà â ïîëó÷åííîì ðàñòâîðå

îïðåäåëÿëè íà îïòèêî-ýìèññèîííîì ñïåêòðîìåò-

ðå ñ èíäóêòèâíî-ñâÿçàííîé ïëàçìîé (äëèíà âîë-

íû 248,3 íì), çàòåì ïåðåñ÷èòûâàëè â ìàññîâóþ

äîëþ ïî îòíîøåíèþ ê ìàññå îáðàçöà.

Ïîêàçàòåëè òî÷íîñòè è ðàñøèðåííóþ íåîïðå-

äåëåííîñòü ðåçóëüòàòîâ èçìåðåíèé ðàññ÷èòûâà-

ëè ïî ñòàíäàðòíûì ìåòîäèêàì [5] (òàáë. 1).
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Ðèñ. 1. Ðåçóëüòàòû îïðåäåëåíèÿ ìàññîâîé äîëè æåëåçà â îáðàçöàõ ñìàçêè èç ìûëüíèö: à — ñòàí ÃÂ ¹ 2, äèàìåòð ïðîâî-

ëîêè 3,62 ìì; á — ñòàí ÃÂ ¹ 3, äèàìåòð ïðîâîëîêè 3,17 ìì; â — ñòàí ÑÂ ¹ 8, äèàìåòð ïðîâîëîêè 1,79 ìì; ã — ñòàí ÑÂ

¹ 14, äèàìåòð ïðîâîëîêè 0,89 ìì



Âîëî÷èëüíûé ñòàí ðàçäåëåí íà áëîêè, êîòî-

ðûå ñîñòîÿò èç áàðàáàíà, âîëîêîäåðæàòåëÿ, âîëî-

êè îïðåäåëåííîãî äèàìåòðà è ìûëüíèöû ñ âîëî-

÷èëüíîé ñìàçêîé. Íà ðèñ. 1 ïðèâåäåíû ðåçóëüòà-

òû îïðåäåëåíèÿ ìàññîâîé äîëè æåëåçà â îáðàçöàõ

ñìàçêè èç ìûëüíèö ÃÂ è ÑÂ ñ ðàçëè÷íûìè ñðîêà-

ìè ýêñïëóàòàöèè (â íîâîé (íåèñïîëüçîâàííîé)

ñìàçêå ìàññîâàÿ äîëÿ æåëåçà ñîñòàâëÿëà íå áîëåå

0,001 %).

Âèäíî, ÷òî ðåçêîå ïîâûøåíèå ñîäåðæàíèÿ

æåëåçà ïðîèñõîäèò óæå â ïåðâûå ÷àñû ýêñïëóàòà-

öèè ñìàçêè. Ìàññîâàÿ äîëÿ æåëåçà â ñìàçêå íà

ñòàíàõ ÃÂ óâåëè÷èâàåòñÿ â ïåðâûå ñóòêè â

100 – 200 ðàç è â äàëüíåéøåì ïðàêòè÷åñêè íå ìå-

íÿåòñÿ, íà ñòàíàõ ÑÂ â ïåðâûå äâîå ñóòîê — â 100

ðàç, à çàòåì äî ïîëíîé çàìåíû — åùå â 2 – 3 ðàçà.

Ðåçêîå ïîâûøåíèå ñîäåðæàíèÿ æåëåçà â

ñìàçêå íà ñòàíàõ ÑÂ (äî 8 %, äèàìåòð 0,89 ìì),
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Ðèñ. 2. Ðåçóëüòàòû îïðåäåëåíèÿ ìàññîâîé äîëè ôðàêöèè â îáðàçöàõ íîâîé (íåèñïîëüçîâàííîé) ñìàçêè è èç ìûëüíèö:

à — ñòàí ÃÂ ¹ 2, äèàìåòð ïðîâîëîêè 3,62 ìì; á — ñòàí ÃÂ ¹ 3, äèàìåòð ïðîâîëîêè 3,17 ìì; â — ñòàí ÑÂ ¹ 8, äèàìåòð

ïðîâîëîêè 1,79 ìì; ã — ñòàí ÑÂ ¹ 14, äèàìåòð ïðîâîëîêè 0,89 ìì

Òàáëèöà 1. Ïîêàçàòåëè òî÷íîñòè è ðàñøèðåííàÿ íåîïðåäåëåííîñòü ðåçóëüòàòîâ èçìåðåíèé

Äèàïàçîí

èçìåðåíèé, %

Ñòàíäàðòíîå

îòêëîíåíèå ïîâòî-

ðÿåìîñòè S
r
, ã/äì3

Ïðåäåë

ïîâòîðÿåìîñòè

r, ã/äì3

Ñòàíäàðòíîå

îòêëîíåíèå âîñïðî-

èçâîäèìîñòè S
R

, ã/äì3

Ïðåäåë

âîñïðîèçâî-

äèìîñòè R, ã/äì3

Ðàñøèðåííàÿ íåîïðåäå-

ëåííîñòü ðåçóëüòàòîâ

èçìåðåíèé U(X), ã/äì3

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

Òàáëèöà 2. Òðåáîâàíèÿ ê ðàçìåðàì ÷àñòèö è ìàññîâîé

äîëå ôðàêöèè â ñìàçêå äëÿ ñóõîãî âîëî÷åíèÿ ïðîâîëîêè

Lubrifil VA7001

Ôðàêöèÿ Ðàçìåð ÷àñòèö, ìì Ìàññîâàÿ äîëÿ, %

1-ÿ (êðóïíàÿ) Áîëåå 0,85 3 – 16

2-ÿ (ñðåäíÿÿ) 0,25 – 0,85 30 – 50

3-ÿ (ñðåäíÿÿ) 0,105 – 0,25 25 – 45

4-ÿ (ìåëêàÿ) Ìåíåå 0,105 10 – 25



âîçìîæíî, ñâÿçàíî ñ òåì, ÷òî çàãîòîâêà, èñïîëü-

çóåìàÿ ïîä ïðîâîëîêó òîíêèõ äèàìåòðîâ (0,89 –

1,14 ìì), ïðîõîäèò ïîäãîòîâêó ê âîëî÷åíèþ íà

ó÷àñòêå ïàòåíòèðîâàíèÿ, è îêàëèíà ìîæåò óäà-

ëÿòüñÿ íå ïîëíîñòüþ. Â ðåçóëüòàòå ïðè âîëî-

÷åíèè îñòàòî÷íàÿ îêàëèíà ìåõàíè÷åñêè ñíèìà-

åòñÿ ñ ïàòåíòèðîâàííîé çàãîòîâêè è ïîïàäàåò â

ñìàçêó.

Ãðàíóëîìåòðè÷åñêèé ñîñòàâ îáðàçöîâ îïðåäå-

ëÿëè ñ èñïîëüçîâàíèåì ìåòîäà, îñíîâàííîãî íà

ðàçäåëåíèè ôðàêöèé ïîñðåäñòâîì ïðîñåèâàíèÿ

÷åðåç ñèòà ñ êàëèáðîâî÷íûìè ÿ÷åéêàìè ñ ïîñëå-

äóþùèì èõ âçâåøèâàíèåì.

Â òàáë. 2 ïðèâåäåíû òðåáîâàíèÿ ê ðàçìåðàì

÷àñòèö è ìàññîâîé äîëå ôðàêöèé â ñìàçêå Lubrifil

VA7001.

Äëÿ ïðîâåäåíèÿ ãðàíóëîìåòðè÷åñêèõ èññëå-

äîâàíèé îáðàçöû èç ìûëüíèö âñåõ áëîêîâ îäíîãî

ñòàíà ñíà÷àëà ñìåøèâàëè, çàòåì îïðåäåëÿëè ñî-

ñòàâ. Ðåçóëüòàòû ïðèâåäåíû íà ðèñ. 2.

Âèäíî, ÷òî íà ñòàíàõ ÃÂ èçìåíåíèå ãðàíóëî-

ìåòðè÷åñêîãî ñîñòàâà çíà÷èòåëüíî: íà 20 – 30 %

óâåëè÷èâàåòñÿ ìàññîâàÿ äîëÿ êðóïíîé (1-é)

ôðàêöèè, à ñîäåðæàíèå ñðåäíèõ (2-é è 3-é) ôðàê-

öèé óìåíüøàåòñÿ íà 10 %, òàêæå ñíèæàåòñÿ ìàñ-

ñîâàÿ äîëÿ ìåëêîé ôðàêöèè. Ýòî ïðîèñõîäèò ïî-

òîìó, ÷òî, ïîìèìî âûíîñà èçäåëèåì ñðåäíèõ

ôðàêöèé, èç-çà áîëüøèõ äåôîðìàöèé ïîâûøàåò-

ñÿ òåìïåðàòóðà ïðîâîëîêè è ñìàçêà ñïåêàåòñÿ.

Ñïåêøèåñÿ ÷àñòèöû, ñîîòâåòñòâåííî, îòñåèâàþò-

ñÿ ñ 1-é ôðàêöèåé.

Íà ÑÂ ãðàíóëîìåòðè÷åñêèé ñîñòàâ ñî âðåìå-

íåì ìåíÿåòñÿ íåñóùåñòâåííî: 1-ÿ ñàìàÿ êðóïíàÿ

ôðàêöèÿ ðàñòåò íà 2 – 5 %, ÷òî îáúÿñíÿåòñÿ ïî-

ñòîÿííûì âûíîñîì ñðåäíèõ ôðàêöèé, ñîäåðæà-

íèå ìåëêîé 4-é ôðàêöèè ïî÷òè íå ïîâûøàåòñÿ.

Îòìåòèì, ÷òî çà ïåðèîä èñïûòàíèé ñíèæåíèÿ

òåõíîëîãè÷íîñòè âîëî÷åíèÿ íå çàôèêñèðîâàíî.

Òàêèì îáðàçîì, ïðåäëîæåííûé ìåòîä îïðåäå-

ëåíèÿ ñîäåðæàíèÿ æåëåçà â ñìàçêå äëÿ ñóõîãî âî-

ëî÷åíèÿ Lubrifil VA7001 ìîæåò ïðèìåíÿòüñÿ äëÿ

êîíòðîëÿ èçìåíåíèÿ åå êà÷åñòâà â ïðîöåññå ýêñ-

ïëóàòàöèè. Òàêæå åãî ìîæíî èñïîëüçîâàòü äëÿ

îöåíêè ñìàçîê íîâûõ ïîñòàâùèêîâ è ïîäáîðà îï-

òèìàëüíîãî ïåðèîäà èõ çàìåíû ïðè èñïûòàíèÿõ

îïûòíûõ ïàðòèé. Âìåñòå ñ òåì ãðàíóëîìåòðè÷å-

ñêèå èññëåäîâàíèÿ ñìàçîê ïîçâîëÿþò ñâîåâðåìåí-

íî óäàëÿòü ñïåêøèåñÿ ÷àñòèöû è òåì ñàìûì íå

ñíèæàòü óðîâåíü òåõíîëîãè÷íîñòè âîëî÷åíèÿ

ïðîâîëîêè.
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