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Àííîòàöèÿ. Íà îñíîâàíèè ïðîâåäåííîãî ðàíåå àíàëèçà íîðìàòèâíîé äîêóìåíòàöèè ïî ñòàëüíûì è àëþìèíèå-
âûì ñòðîèòåëüíûì êîíñòðóêöèÿì áûëî óñòàíîâëåíî, ÷òî äëÿ ôðèêöèîííûõ ñîåäèíåíèé íà âûñîêîïðî÷íûõ áîë-
òàõ â íàñòîÿùåå âðåìÿ ïðèìåíÿþòñÿ èñêëþ÷èòåëüíî ñòàëüíûå áîëòû. Ýòî âûçâàíî îòñóòñòâèåì àëþìèíèå-
âûõ ñïëàâîâ äîñòàòî÷íî áîëüøîé ïðî÷íîñòè äëÿ èçãîòîâëåíèÿ èç íèõ âûñîêîïðî÷íûõ áîëòîâ. Ïðè èñïîëüçîâà-
íèè àëþìèíèåâûõ áîëòîâ èç ñïëàâà ñ ìàêñèìàëüíûì íà äàííûé ìîìåíò âðåìåííûì ñîïðîòèâëåíèåì íåîáõîäè-
ìîå êîëè÷åñòâî áîëòîâ âîçðàñòàåò ïðèìåðíî â 2 ðàçà, ÷òîáû îáåñïå÷èòü ïðî÷íîñòü, ñðàâíèìóþ ñ ñîåäèíåíèåì
íà âûñîêîïðî÷íûõ ñòàëüíûõ áîëòàõ. Òàêîå ðåøåíèå íå ðàöèîíàëüíî. Ïðèìåíÿòü ñòàëüíûå áîëòû âî ôðèêöèîí-
íûõ ñîåäèíåíèÿõ àëþìèíèåâûõ êîíñòðóêöèé íåâîçìîæíî â ïîëíîé ìåðå, òàê êàê ìàëî äàííûõ èìååòñÿ â îòå÷å-
ñòâåííîé íîðìàòèâíîé äîêóìåíòàöèè. Íàïðèìåð, îäèíàêîâàÿ äëÿ àëþìèíèåâûõ è ñòàëüíûõ êîíñòðóêöèé ôîð-
ìóëà ðàñ÷åòà ôðèêöèîííîãî ñîåäèíåíèÿ ïðåäïîëàãàåò èñïîëüçîâàíèå êîýôôèöèåíòà, ïðåäñòàâëåííîãî òîëüêî
äëÿ ñòàëüíûõ êîíñòðóêöèé è çàâèñÿùåãî îò ñïîñîáà îáðàáîòêè ïîâåðõíîñòåé. Äëÿ àëþìèíèÿ ýòà ôîðìóëà ñïðà-
âåäëèâà òîëüêî ïðè îòñóòñòâèè îáðàáîòêè ñîåäèíÿåìûõ ïîâåðõíîñòåé. Òàêèì îáðàçîì, íåîáõîäèìî îïðåäåëèòü
ðÿä êîýôôèöèåíòîâ äëÿ ðàñ÷åòà ôðèêöèîííûõ ñîåäèíåíèé àëþìèíèåâûõ êîíñòðóêöèé. Ñ ýòîé öåëüþ áûëè ïðî-
âåäåíû èñïûòàíèÿ äâóõ ñåðèé îáðàçöîâ: áåç îáðàáîòêè ñîåäèíÿåìûõ ïîâåðõíîñòåé è ñ îáðàáîòêîé ìåòàëëè÷åñ-
êèìè ùåòêàìè. Ðåçóëüòàòû ïðîâåäåííûõ èñïûòàíèé ïîäòâåðäèëè íåîáõîäèìîñòü èññëåäîâàòü âîïðîñ îïðåäåëå-
íèÿ âûøåóïîìÿíóòûõ êîýôôèöèåíòîâ. Â ÷àñòíîñòè, íóæíî ïðîâåñòè ñåðèþ èñïûòàíèé ïî óñòàíîâëåíèþ êîýô-
ôèöèåíòà òðåíèÿ ýëåìåíòîâ àëþìèíèåâûõ êîíñòðóêöèé â çàâèñèìîñòè îò ñïîñîáà îáðàáîòêè ïîâåðõíîñòè, ïî-
ñëå ÷åãî äëÿ êàæäîãî ñïîñîáà ñëåäóåò îïðåäåëèòü êîýôôèöèåíò äëÿ ðàñ÷åòà ôðèêöèîííûõ ñîåäèíåíèé.
Êëþ÷åâûå ñëîâà: áîëòîâûå è ôðèêöèîííûå ñîåäèíåíèÿ, ñîåäèíåíèÿ íà âûñîêîïðî÷íûõ ñòàëüíûõ áîëòàõ,
àëþìèíèåâûå êîíñòðóêöèè, ôèçèêî-ìåõàíè÷åñêèå èñïûòàíèÿ.

LOAD-BEARING CAPACITY OF FRICTION JOINTS OF ALUMINUM STRUCTURES
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Abstract. Based on an earlier analysis of the normative documentation for steel and aluminum building structures, it
was found that only steel bolts are currently used for friction joints with high-strength bolts. The reason for this is the
lack of aluminum alloys of sufficiently high strength to make high-strength bolts from them. When using aluminum alloy
bolts with the maximum temporary resistance at the moment, the required number of bolts increases approximately
twice, provided that the strength is comparable to the connection, which uses high-strength steel bolts. This decision is
not rational. The use of steel bolts in the friction joints of aluminum structures is not fully possible due to the
incompleteness of the data presented in the domestic normative documentation. In particular, the formula for calculating
the friction joint, which is the same for aluminum and steel structures, assumes the use of a coefficient that is presented
only for steel structures and depends on the method of surface treatment. For aluminum, this formula is valid only in the
absence of processing of the connected surfaces. Thus, it is necessary to determine some coefficients for calculating the
friction joints of aluminum structures. For this purpose, two series of samples were tested: without treatment of the
connected surfaces and with treatment with metal brushes. The results of the tests confirmed the need to study the issue
of determining the above-mentioned coefficients, in particular: it is necessary to conduct a series of tests to determine
the coefficient of friction of elements of aluminum structures, depending on the method of surface treatment, after which
it is necessary to determine the coefficient for calculating friction joints for each method.
Key words: bolted and friction joints, joints on high-strength steel bolts, aluminum structures, physical and mechanical
tests.

Î
äèí èç ñàìûõ ðàñïðîñòðà-
íåííûõ ñïîñîáîâ ñîåäèíå-

íèÿ ìåòàëëè÷åñêèõ (â ÷àñòíîñòè
àëþìèíèåâûõ) êîíñòðóêöèé –
ñâàðêà. Îäíàêî ïðî÷íîñòü ñâàð-

íûõ ñîåäèíåíèé èç óïðî÷íåííûõ
ñïëàâîâ íèæå ïðî÷íîñòè îñíîâ-
íîãî ìåòàëëà [1].

Êðîìå òîãî, èñïîëüçîâàíèå àð-
ãîííî-äóãîâîé ñâàðêè ïîíèæàåò

ñòîéêîñòü àëþìèíèÿ (ñîåäèíè-
òåëüíîãî øâà) ê êîððîçèè ïîä íà-
ïðÿæåíèåì, ÷òî ïðèâîäèò ê íåîá-
õîäèìîñòè âûïîëíåíèÿ äîïîëíè-
òåëüíûõ òåõíîëîãè÷åñêèõ ïðîöåñ-
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ñîâ ñ öåëüþ ïîâûøåíèÿ ïðî÷íî-
ñòè ñîåäèíåíèÿ [2]. Â òî âðåìÿ
êàê áîëåå ùàäÿùèé ðåæèì ñâàð-
êè – ñâàðêà òðåíèåì ñ ïåðåìåøè-
âàíèåì ñòàíîâèòñÿ ïðè÷èíîé âîç-
íèêíîâåíèÿ íåñïëîøíîñòåé ñòðó-
êòóðû ñâàðíîãî ñîåäèíåíèÿ [3].

Â êîíñòðóêöèÿõ èç àëþìèíèå-
âûõ ñïëàâîâ ìîíòàæíûå ñîåäè-
íåíèÿ âûïîëíÿþò íà çàêëåïêàõ,
âûêëåïûâàåìûõ â õîëîäíîì âè-
äå. Äëÿ çàêëåïîê äèàìåòðîì
20–24 ìì ïðè ýòîì òðåáóåòñÿ
áîëüøàÿ ñèëà îáæàòèÿ, ïîðÿäêà
400–700 êÍ, ÷òî â óñëîâèÿõ ìîí-
òàæà êîíñòðóêöèé âûçûâàåò èç-
âåñòíûå òðóäíîñòè. Ïðèìåíåíèå
äëÿ ìîíòàæà êîíñòðóêöèé âûñî-
êîïðî÷íûõ áîëòîâ èñêëþ÷àåò íå-
îáõîäèìîñòü èñïîëüçîâàíèÿ ñëî-
æíîãî îáîðóäîâàíèÿ, ïîâûøàåò
ïðîèçâîäèòåëüíîñòü òðóäà è óñ-
êîðÿåò ìîíòàæ êîíñòðóêöèé [4].

Áîëòîâûå ñîåäèíåíèÿ àëþìè-
íèåâûõ êîíñòðóêöèé ïðèìåíÿþòñÿ
â ñëó÷àÿõ, åñëè â ïðîöåññå ýêñïëó-
àòàöèè òðåáóåòñÿ ðàçáîðêà ñî-
åäèíåííûõ ýëåìåíòîâ, ïðè òðóä-
íîì äîñòóïå ê ìåñòó ñîåäèíåíèÿ è
ïðè ïåðåäà÷å áîëüøèõ óñèëèé.

Áîëòû èçãîòîâëÿþò îáû÷íî èç
òîãî æå èëè èç áîëåå ïðî÷íîãî
àëþìèíèÿ, ÷òî è ñîåäèíÿåìûå
ýëåìåíòû, à òàêæå èç ñòàëè ñ
ïðèìåíåíèåì îöèíêîâêè èëè êàä-
ìèðîâàíèÿ [5].

Íîðìû è ïðàâèëà ðàñ÷åòà è
êîíñòðóèðîâàíèÿ ìîíòàæíûõ ñî-
åäèíåíèé íà âûñîêîïðî÷íûõ
ñòàëüíûõ áîëòàõ ðåãëàìåíòèðó-
þòñÿ ï. 10.3 ÑÏ 128.13330.2016
«ÑÍèÏ 2.03.06-85 Àëþìèíèåâûå
êîíñòðóêöèè». Â ÷àñòíîñòè, ôîð-
ìóëà (91) ðàñ÷åòíîãî óñèëèÿQbh ,
êîòîðîå ìîæåò áûòü âîñïðèíÿòî
êàæäîé ïîâåðõíîñòüþ òðåíèÿ ñî-
åäèíÿåìûõ ýëåìåíòîâ, ñòÿíóòûõ
îäíèì âûñîêîïðî÷íûì áîëòîì,
èìååò âèä:
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ãäå Rbh – ðàñ÷åòíîå ñîïðîòèâëåíèå ðàñ-
òÿæåíèþ âûñîêîïðî÷íîãî áîëòà, îïðå-
äåëÿåìîå ïî ñîîòâåòñòâóþùèì íîðìà-

òèâíûì äîêóìåíòàì; �b – êîýôôèöèåíò
óñëîâèÿ ðàáîòû ñîåäèíåíèÿ, ïðèíèìàå-
ìûé ðàâíûì 0,8; Abn – ïëîùàäü ñå÷åíèÿ
áîëòà íåòòî, óñòàíîâëåííàÿ ïî ñîîòâåò-
ñòâóþùèì íîðìàòèâíûì äîêóìåíòàì;
� – êîýôôèöèåíò òðåíèÿ ñîãëàñíî
òàáë. 40 ÑÏ 128.13330; �h – êîýôôèöè-
åíò, ïðèíèìàåìûé ïî òàáë. 42 ÑÏ
16.13330.2017 «ÑÍèÏ II-23-81* Ñòàëü-
íûå êîíñòðóêöèè» (ñ ïîïðàâêîé, ñ èçìå-
íåíèÿìè ¹ 1, 2).

Êîýôôèöèåíò � h , çàâèñÿùèé
îò ñïîñîáà îáðàáîòêè ïîâåðõíî-
ñòåé, ïðèâåäåí òîëüêî â ÑÏ
16.13330. Ññûëêà íà íåãî äàåòñÿ
â ÑÏ 128.13330, îäíàêî ñïîñîáû
îáðàáîòêè ïîâåðõíîñòåé àëþìè-
íèåâûõ êîíñòðóêöèé íå ñîâïàäà-
þò ñî ñïîñîáàìè îáðàáîòêè
ñòàëüíûõ. Ýòî ïðèâîäèò ê íåâîç-
ìîæíîñòè îïðåäåëåíèÿ êîýôôè-
öèåíòà � h äëÿ âûñîêîïðî÷íûõ

ñîåäèíåíèé àëþìèíèåâûõ êîíñò-
ðóêöèé è, êàê ñëåäñòâèå, íåâîç-
ìîæíîñòè ðàñ÷åòà ýòèõ ñîåäèíå-
íèé [6].

Òàêèì îáðàçîì, àêòóàëüíûìè
ñòàíîâÿòñÿ çàäà÷è èññëåäîâàíèÿ
êîýôôèöèåíòîâ òðåíèÿ ïîâåðõíî-
ñòåé àëþìèíèåâûõ êîíñòðóêöèé è
íåñóùåé ñïîñîáíîñòè ðàññìàòðè-
âàåìûõ ñîåäèíåíèé â çàâèñèìî-
ñòè îò ñïîñîáà îáðàáîòêè ïîâåðõ-
íîñòè ñ öåëüþ ðàñ÷åòà ïî ýêñïå-
ðèìåíòàëüíûì äàííûì êîýôôè-
öèåíòîâ � h . Íàëè÷èå ýòèõ êîýô-
ôèöèåíòîâ ïîçâîëèò ïðîèçâîäèòü
ðàñ÷åò è êîíñòðóèðîâàíèå ôðèê-
öèîííûõ ñîåäèíåíèé àëþìèíèå-
âûõ êîíñòðóêöèé áåç èõ ýêñïåðè-
ìåíòàëüíîãî èññëåäîâàíèÿ.

Â ïåðâóþ î÷åðåäü ïîñòàâëåíà
çàäà÷à ïî èçó÷åíèþ ñóùåñòâóþ-
ùèõ êîýôôèöèåíòîâ, àêòóàëüíûõ
è îïðåäåëåííûõ äëÿ íåîáðàáî-
òàííûõ ïîâåðõíîñòåé. Îáúåêò èñ-
ñëåäîâàíèÿ – îáðàçöû àëþìèíè-
åâûõ ïëàñòèí, ñîåäèíåííûõ âû-
ñîêîïðî÷íûìè ñòàëüíûìè áîëòà-
ìè (ðèñ. 1) â ñîîòâåòñòâèè ñ ðå-
êîìåíäàöèÿìè ïî êîíñòðóèðîâà-
íèþ, èçëîæåííûìè â ÑÏ
128.13330. Ïðåäìåò èññëåäîâà-
íèÿ – íåñóùàÿ ñïîñîáíîñòü ðàñ-
ñìàòðèâàåìûõ ñîåäèíåíèé.

Ñîãëàñíî îïðåäåëåíèþ ôðèê-
öèîííîå ñîåäèíåíèå íà âûñîêî-
ïðî÷íûõ áîëòàõ – ýòî ñîåäèíåíèå
ñ êîíòðîëèðóåìûì íàòÿæåíèåì
áîëòîâ. Ñèëû òðåíèÿ, âîçíèêàþ-
ùèå â ñîåäèíåíèè íà ñîïðèêàñàþ-
ùèõñÿ ïîâåðõíîñòÿõ îò íàòÿæå-
íèÿ áîëòîâ è âîñïðèíèìàþùèå
ñäâèãàþùèå ñèëû, ðàññ÷èòûâàþò
â çàâèñèìîñòè îò ïðî÷íîñòè ñòåð-
æíÿ áîëòà è õàðàêòåðà îáðàáîòêè
ñîïðèêàñàþùèõñÿ ïîâåðõíîñòåé.
Ñîîòâåòñòâåííî â êà÷åñòâå ìåòîäà
èññëåäîâàíèÿ âûáðàíî èñïûòàíèå
íà ðàñòÿæåíèå îáðàçöîâ ôðèêöè-
îííîãî ñîåäèíåíèÿ äî ïîòåðè èìè
íåñóùåé ñïîñîáíîñòè (ïðîñêàëü-
çûâàíèå ïëàñòèí îòíîñèòåëüíî
äðóã äðóãà). Îáðàçöû ðàñòÿãèâà-
ëèñü íà èñïûòàòåëüíîé ìàøèíå
«Instron 1000HDX» (ðèñ. 2).

Äèàãðàììû «íàãðóçêà–ïåðå-

Ðèñ. 1. Ñåðèÿ îáðàçöîâ äëÿ ñòàòè-
÷åñêîãî ðàñòÿæåíèÿ. Ïîâåðõíî-
ñòè òðåíèÿ îáåçæèðåíû

Ðèñ. 2. Ðàñòÿæåíèå îáðàçöà
â èñïûòàòåëüíîé ìàøèíå Instron
1000HDX
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ìåùåíèå» ñåðèé îáðàçöîâ
ïðåäñòàâëåíû íà ðèñ. 3. Çà ìî-
ìåíò ïîòåðè íåñóùåé ñïîñîá-
íîñòè ôðèêöèîííîãî ñîåäèíå-
íèÿ ïðèíèìàåòñÿ ìîìåíò ïðî-
ñêàëüçûâàíèÿ ïëàñòèí èñïûòóå-
ìûõ îáðàçöîâ. Íà äèàãðàììàõ
ýòîò ìîìåíò âûðàæàåòñÿ ðåç-
êèì ïàäåíèåì íàãðóçêè (ñì.
ðèñ. 3à) ëèáî ðåçêèì èçìåíå-
íèåì íàêëîíà êàñàòåëüíîé ê
ãðàôèêó (ñì. ðèñ. 3á).

Èñïûòàíèÿ ïðîâîäèëèñü íà
äâóõ âèäàõ îáðàçöîâ. Èñõîäÿ èç
ïîëó÷åííûõ ðåçóëüòàòîâ ìîæíî
îòìåòèòü ñëåäóþùåå.

� Îáðàçöû áåç ïðåäâàðèòåëü-
íîé îáðàáîòêè ñîåäèíÿåìûõ
ïîâåðõíîñòåé

Ìîìåíò ïîòåðè íåñóùåé ñïî-
ñîáíîñòè âàðüèðóåòñÿ â ïðåäåëàõ
48,22–76,62 êÍ.

Ìîìåíò çàòÿæêè íå îêàçûâàåò
ïðÿìîãî âëèÿíèÿ íà íåñóùóþ
ñïîñîáíîñòü. Òàê, ïðè ìîìåíòå

çàòÿæêè â 60 Í·ì íåñóùàÿ ñïî-
ñîáíîñòü ñîñòàâèëà 70,38 è 48,22
êÍ; ïðè ìîìåíòå 80 Í·ì – 71,63 è
63,37 êÍ; ïðè ìîìåíòå 100 Í·ì –
61,94 è 76,62 êÍ. Ïðè÷èíà ýòîãî,
î÷åâèäíî, çàêëþ÷àåòñÿ â ðàçíîì
êà÷åñòâå ïîâåðõíîñòåé òðåíèÿ,
íå ïîäâåðãíóòûõ ñïåöèàëüíîé
îáðàáîòêå.

� Îáðàçöû ñ îáðàáîòêîé ñî-
åäèíÿåìûõ ïîâåðõíîñòåé ìå-
òàëëè÷åñêèìè ùåòêàìè

Äëÿ âñåõ îáðàçöîâ ìîìåíò ïî-
òåðè íåñóùåé ñïîñîáíîñòè íàñòó-
ïàåò ïðè 80 êÍ.

Ìîìåíò çàòÿæêè ñïîñîáñòâóåò
áîëåå ñòàáèëüíîé ðàáîòå îáðàç-
öîâ ïîñëå ïîòåðè íåñóùåé ñïî-
ñîáíîñòè (âûðàæåíî â íàêëîíå
êàñàòåëüíîé ê ãðàôèêó, à òàêæå â
îòñóòñòâèè ðåçêèõ ñêà÷êîâ ïî íà-
ãðóçêå, ðèñ. 3á).

Ïðè ýòîì ïðè ðàñ÷åòå ïî ôîð-

ìóëå (91) ÑÏ 128.13330 ïîëó÷èì
íåñóùóþ ñïîñîáíîñòü ñîåäèíå-
íèÿ, ðàâíóþ 38,59 êÍ, ïðè çàòÿæ-
êå áîëòîâ 100 Í·ì íà êàæäîì.

Åñëè áû áûë ïðèëîæåí ìî-
ìåíò çàòÿæêè 210 Í·ì (êàê ðåãëà-
ìåíòèðóþò íîðìàòèâíûå äîêó-
ìåíòû), íåñóùàÿ ñïîñîáíîñòü ñî-
ñòàâèëà áû 77,17 êÍ. Ìåíüøèé
ìîìåíò çàòÿæêè áûë âûáðàí,
÷òîáû ïðåäîòâðàòèòü ïëàñòè÷åñ-
êèå äåôîðìàöèè â àëþìèíèè îò
âäàâëèâàíèÿ øàéá (ðèñ. 4).

Ñëåäóåò îòìåòèòü, ÷òî è ñïî-
ñîá îáðàáîòêè ïîâëèÿë íà õà-
ðàêòåð äåôîðìèðîâàíèÿ îá-
ðàçöîâ ïðè ðàçðóøåíèè (ðèñ.
5). Íàïðèìåð, ó îáðàçöîâ áåç
îáðàáîòêè ïîâåðõíîñòåé ïðè-
ñóòñòâóåò çíà÷èòåëüíàÿ äåôîð-
ìàöèÿ îò ñìÿòèÿ ìåòàëëà ñîåäè-
íÿåìûõ ýëåìåíòîâ (ðèñ. 5à). Â
òî âðåìÿ êàê ó îáðàçöîâ, îáðà-

à – îáðàçöû áåç îáðàáîòêè ïîâåðõíîñòåé (ïîâåðõíîñòè òðåíèÿ îáåçæèðåíû); á – îáðàçöû ñ îáðàáîòêîé (ïîâåðõíîñòè òðåíèÿ
îáðàáîòàíû ìåòàëëè÷åñêèìè ùåòêàìè è îáåçæèðåíû)

Ðèñ. 3. Äèàãðàììû «íàãðóçêà–ïåðåìåùåíèå» (F–s)

Ðèñ. 4. Ñëåä îò âìÿòèÿ øàéáû
â àëþìèíèé ïðè ìîìåíòå çàòÿæêè
100 Í·ì

à – áåç îáðàáîòêè (íàëè÷èå çíà÷èòåëüíîé ïëàñòè÷åñêîé äåôîðìàöèè îò ñìÿòèÿ);
á – ñ îáðàáîòêîé ìåòàëëè÷åñêèìè ùåòêàìè (ïî÷òè ïîëíîå îòñóòñòâèå ïëàñòè÷å-
ñêèõ äåôîðìàöèé îò ñìÿòèÿ)

Ðèñ. 5. Õàðàêòåðíîå ðàçðóøåíèå îáðàçöîâ
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áîòàííûõ ìåòàëëè÷åñêèìè ùåò-
êàìè, òàêîé òèï äåôîðìàöèè
íèêàê ñåáÿ íå ïðîÿâèë (ðèñ.
5á). Ïðè÷åì âñå îáðàçöû ðàç-
ðóøàëèñü ïî îñëàáëåííîìó ñå-
÷åíèþ, áëèæíåìó ê çàõâàòó èñ-
ïûòàòåëüíîé ìàøèíû.

Â û â î ä û

1. Ïîäòâåðæäåíû àêòóàëüíîñòü
ôîðìóëû (91) ÑÏ 128.13330 è
ïðàâèëüíîñòü ïðîâåäåííîãî ýêñ-
ïåðèìåíòà.

2. Ðàññ÷èòàííàÿ íåñóùàÿ ñïî-
ñîáíîñòü îáðàçöîâ áåç îáðàáîò-
êè ïîâåðõíîñòåé íà ÷åòâåðòü íè-

æå ìèíèìàëüíîé íåñóùåé ñïî-
ñîáíîñòè, ïîëó÷åííîé ýêñïåðè-
ìåíòàëüíî. Çàáåãàÿ âïåðåä, ñòî-
èò îòìåòèòü, ÷òî ýòî ñêîðåå âñåãî
ñâÿçàíî ñ òåì, ÷òî ýêñïåðèìåí-
òàëüíî îïðåäåëåííûé êîýôôè-
öèåíò òðåíèÿ äëÿ ïîâåðõíîñòåé
áåç îáðàáîòêè çíà÷èòåëüíî âûøå
êîýôôèöèåíòà òðåíèÿ, óêàçàííî-
ãî â ÑÏ 128.13330.

3. Ñðàâíåíèå ðåçóëüòàòîâ èñ-
ïûòàíèÿ ñîåäèíåíèé áåç îáðà-
áîòêè è ñ îáðàáîòêîé ñîåäèíÿå-
ìûõ ïîâåðõíîñòåé ïîêàçàëî, ÷òî
òèï îáðàáîòêè äåéñòâèòåëüíî
îêàçûâàåò âëèÿíèå êàê íà õàðàê-

òåð ðàáîòû ñàìîãî ñîåäèíåíèÿ,
òàê è íà íåñóùóþ ñïîñîáíîñòü
ñîåäèíåíèÿ.

4. Âñå âûøåïåðå÷èñëåííîå îò-
êðûâàåò âîçìîæíîñòü ïîñëå ïðî-
âåäåíèÿ ñåðèè ýêñïåðèìåíòîâ ñ
ðàçíûìè ñïîñîáàìè îáðàáîòêè
ïîâåðõíîñòåé îïðåäåëèòü äëÿ êà-
æäîãî ñïîñîáà êîýôôèöèåíò � h .
Äëÿ ýòîãî íåîáõîäèìî ïðîâåñòè
ñåðèþ ýêñïåðèìåíòîâ ïî îïðåäå-
ëåíèþ êîýôôèöèåíòîâ òðåíèÿ
äëÿ ðàçíûõ ñïîñîáîâ îáðàáîòêè
ïîâåðõíîñòåé, â ïåðâóþ î÷åðåäü
äëÿ îáðàáîòêè ìåòàëëè÷åñêèìè
ùåòêàìè.


