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Ïðåäñòàâëåíà êîíñòðóêöèÿ óñòðîéñòâà äëÿ ïëàñòè÷åñêîãî ñæàòèÿ äëèííîìåðíûõ öè-

ëèíäðè÷åñêèõ îáðàçöîâ â óñëîâèÿõ ëèíåéíîãî íàïðÿæåííîãî ñîñòîÿíèÿ. Äàííîå óñòðîé-

ñòâî ñîçäàíî äëÿ èññëåäîâàíèÿ ñâîéñòâ ìåòàëëîâ ïðè ïëàñòè÷åñêîì äåôîðìèðîâàíèè â

óñëîâèÿõ íåìîíîòîííîãî íàãðóæåíèÿ. Ïðè ýòîì äëÿ ïîëó÷åíèÿ òî÷íûõ îïûòíûõ äàí-

íûõ íåîáõîäèìî ïðîâîäèòü èñïûòàíèÿ íà îäíîì äëèííîìåðíîì öèëèíäðè÷åñêîì îáðàç-

öå, ðàñ÷åòíàÿ äëèíà êîòîðîãî äîëæíà ñîñòàâëÿòü áîëåå ïÿòè äèàìåòðîâ. Â öåëÿõ ïðåäîò-

âðàùåíèÿ èñêðèâëåíèÿ ñæèìàåìîãî äëèííîìåðíîãî îáðàçöà â ïðåäëàãàåìîì óñòðîéñòâå

èñïîëüçóþò ïîääåðæèâàþùèå êîíè÷åñêèå ñåêòîðû, èçãîòîâëåííûå ðàçðåçêîé íà øåñòü

èëè âîñåìü ðàâíûõ ÷àñòåé çàãîòîâêè â ôîðìå óñå÷åííîãî êîíóñà ñ öåíòðàëüíûì ïðîäî-

ëüíûì îòâåðñòèåì äèàìåòðîì, ðàâíûì äèàìåòðó èñïûòóåìîãî îáðàçöà. Ñåêòîðû ñâÿçà-

íû ìåæäó ñîáîé äâóìÿ ïàðàìè ïîëóêîëåö. Íà îñíîâå êèíåìàòè÷åñêîãî àíàëèçà ïîäâèæ-

íûõ çâåíüåâ óñòðîéñòâà ïîëó÷åíî òðàíñöåíäåíòíîå óðàâíåíèå äëÿ îïðåäåëåíèÿ óãëà êî-

íóñíîñòè óêàçàííûõ ñåêòîðîâ. Ýòîò óãîë ÿâëÿåòñÿ ôóíêöèåé, çàâèñÿùåé îò ñóììàðíîãî

âåñà ñåêòîðîâ, êîýôôèöèåíòîâ òðåíèÿ ñêîëüæåíèÿ â ñîîòâåòñòâóþùèõ êèíåìàòè÷åñêèõ

ïàðàõ óñòðîéñòâà. Äëÿ ðàññìàòðèâàåìîãî óñòðîéñòâà óãîë êîíóñíîñòè ñåêòîðîâ ñîñòàâèë

36°. Äàííîå óñòðîéñòâî ñïðîåêòèðîâàíî è èçãîòîâëåíî äëÿ èñïûòàíèé íà ñæàòèå îáðàç-

öîâ äèàìåòðîì 16,5 ìì è ðàñ÷åòíîé äëèíîé 135 ìì. Ïðîâåäåíû èñïûòàíèÿ îáðàçöîâ èç

ñòàëè 45 â öåëÿõ ïîëó÷åíèÿ îïûòíûõ äàííûõ äëÿ ïîñòðîåíèÿ êðèâîé òå÷åíèÿ è ýêñïåðè-

ìåíòàëüíîé ïðîâåðêè äèàãðàìì äåôîðìèðîâàíèÿ â óñëîâèÿõ öèêëè÷åñêîãî ðàñòÿæå-

íèÿ – ñæàòèÿ – ðàñòÿæåíèÿ – ñæàòèÿ. Ðåçóëüòàòû ñîïîñòàâëåíèÿ ðàñ÷åòíûõ è îïûòíûõ

äàííûõ ïîäòâåðäèëè äîñòàòî÷íóþ òî÷íîñòü îïðåäåëåíèÿ íàïðÿæåíèé â îáðàçöå, ÷òî ïî-

çâîëÿåò ðåêîìåíäîâàòü óêàçàííîå óñòðîéñòâî â êà÷åñòâå èñïûòàòåëüíîé òåõíèêè â ìåõà-

íè÷åñêèõ ëàáîðàòîðèÿõ âóçîâ è íàó÷íî-èññëåäîâàòåëüñêèõ èíñòèòóòîâ.

Êëþ÷åâûå ñëîâà: óñòðîéñòâî; ïëàñòè÷åñêîå ñæàòèå; äëèííîìåðíûå öèëèíäðè÷åñêèå

îáðàçöû; íàïðÿæåíèÿ; êîíè÷åñêèå ñåêòîðû; íåìîíîòîííîå íàãðóæåíèå; íàêîïëåííàÿ
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A design of the device for studying plastic compression of long cylindrical specimens under conditions

of a linear stress state is presented. The device is developed to study the properties of metals under

plastic deformation in conditions of nonmonotonic loading. The goal of getting the accurate experimen-

tal data entails the necessary of carrying out tests using one long-length cylindrical sample, with the

calculated length being more than five diameters. To prevent flexure of the long-length sample upon

compression, the support conical sectors made by cutting truncated cone shaped blank into 6 or 8 equal

parts with a central longitudinal hole having a diameter equal to the diameter of the test sample are

used. The sectors are coupled by two pairs of semirings. A transcendental equation is obtained for

determination of the taper angle of those sectors on the basis of kinematic analysis of the mobile links.

This angle depends on the total weight of the sectors and sliding friction coefficients in the corres-

ponding kinematic pairs of the device. For the considered device, the taper angle of the sectors is 36°.

This device is designed and manufactured for compression testing of the samples with a diameter

of 16.5 mm and a gaged length of 135 mm. Samples from steel 45 are tested with a goal of the flow

curve construction and experimental verification of the strain diagrams under conditions of cyclic
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tensile-compression. Comparison of the calculated and experimental data proved the satisfactory accu-

racy of the stress determination, which makes it possible to recommend this device as a testing tool to

be used in mechanical laboratories of the universities and research institutes.

Keywords: device; angular deformation; plastic compression; long cylindrical specimens; stresses;

conical sectors; nonmonotonic loading; accumulated deformation.

Äëÿ îïèñàíèÿ ïëàñòè÷åñêîãî ñîñòîÿíèÿ â çàãî-

òîâêàõ ïðè îáðàáîòêå èõ äàâëåíèåì èñïîëüçóþò

ðàçëè÷íûå ìîäåëè àíèçîòðîïíî óïðî÷íÿþùèõñÿ

òåë [1, 2]. Ýòè ìîäåëè íóæäàþòñÿ â ýêñïåðèìåí-

òàëüíîì îáîñíîâàíèè âîçìîæíîñòè èõ ïðèìåíå-

íèÿ ïðè ïðîåêòèðîâàíèè òåõïðîöåññîâ ïëàñòè÷å-

ñêîãî ôîðìîèçìåíåíèÿ èçãîòîâëåííûõ ïîêîâîê

áåç áðàêîâî÷íûõ ïðèçíàêîâ (òðåùèíû, ëîêàëèçà-

öèÿ ïëàñòè÷åñêèõ äåôîðìàöèé è äð.).

Äëÿ ïðîâåäåíèÿ ýêñïåðèìåíòîâ, ñâÿçàííûõ ñ

ïðîâåðêîé òîé èëè èíîé ìîäåëè óïðî÷íÿþùåãîñÿ

òåëà, âîçíèêàåò íåîáõîäèìîñòü ñîçäàíèÿ îïûò-

íîé óñòàíîâêè, â ÷àñòíîñòè, äëÿ èñïûòàíèé äëèí-

íîìåðíûõ öèëèíäðè÷åñêèõ îáðàçöîâ (l0 > 3d0,

ãäå l0 è d0 — èñõîäíûå ðàñ÷åòíûå äëèíà è äèà-

ìåòð îáðàçöà) ïðè çíàêîïåðåìåííîì äåôîðìè-

ðîâàíèè â óñëîâèÿõ ëèíåéíîãî íàïðÿæåííîãî

ñîñòîÿíèÿ.

Â ñëó÷àå îòñóòñòâèÿ ñîîòâåòñòâóþùåé îïûò-

íîé óñòàíîâêè èñïûòàíèÿ ïðîâîäÿò ïî ñëåäó-

þùåìó àëãîðèòìó. Íà ïåðâîì ýòàïå öèëèíäðè-

÷åñêèé îáðàçåö ðàñòÿãèâàþò äî íàêîïëåííîé äå-

ôîðìàöèè e1, íà âòîðîì — èç ðàñòÿíóòîãî îáðàç-

öà âûðåçàþò êîðîòêèé öèëèíäðè÷åñêèé îáðàçåö

è ñæèìàþò åãî äî äåôîðìàöèè e2, íà òðåòüåì —

èç äåôîðìèðîâàííîãî êîðîòêîãî îáðàçöà èçãîòàâ-

ëèâàþò îáðàçåö äëÿ ïîñëåäóþùåãî ðàñòÿæåíèÿ

äî äåôîðìàöèè e3 è ò.ä. Îäíàêî èç-çà ïðàêòè÷å-

ñêîé ñëîæíîñòè èçãîòîâëåíèÿ îáðàçöà äëÿ ðàñòÿ-

æåíèÿ ïðîöåññ èñïûòàíèÿ çàêàí÷èâàþò íà âòî-

ðîì ýòàïå.

Òàêèì îáðàçîì, âîçíèêëà íåîáõîäèìîñòü ðàç-

ðàáîòêè ñîîòâåòñòâóþùåé ýêñïåðèìåíòàëüíîé

óñòàíîâêè äëÿ ïëàñòè÷åñêîãî ñæàòèÿ äëèííî-

ìåðíûõ îáðàçöîâ äëÿ ïðîâåäåíèÿ èñïûòàíèé

â öèêëå íàãðóæåíèÿ ñæàòèå (ñ) – ðàñòÿæåíèå (ð) –

ñæàòèå (ñ) è ò.ä.

Â ñòàòüå ðàññìîòðåíà êîíñòðóêöèÿ óñòðîé-

ñòâà äëÿ ïëàñòè÷åñêîãî ñæàòèÿ äëèííîìåðíûõ

öèëèíäðè÷åñêèõ îáðàçöîâ (ðèñ. 1), ñïðîåêòèðî-

âàííîãî íà áàçå èçîáðåòåíèÿ [3].

Îíî ñîñòîèò èç ñòàëüíîãî êîðïóñà 1 öèëèí-

äðè÷åñêîé ôîðìû ñ âíóòðåííåé îïîðíîé êîíè÷å-

ñêîé ïîâåðõíîñòüþ ñ óãëîì êîíóñíîñòè á, çàïðåñ-

ñîâàííîãî â íåãî îñíîâàíèÿ 2, êðûøêè 3, ïóàí-

ñîíà 4, ñìåííûõ ïîääåðæèâàþùèõ ñåêòîðîâ 5,

èçãîòîâëåííûõ â êîëè÷åñòâå øåñòè øòóê ðàçðåç-

êîé ïî äèàìåòðàëüíîé ïëîñêîñòè çàãîòîâêè â âè-

äå óñå÷åííîãî êîíóñà ñ óãëîì êîíóñíîñòè á, âûñî-

òîé L ñ ñîîñíûì îòâåðñòèåì äèàìåòðîì d. Â êîëü-

öåâûõ ïðîòî÷êàõ ñåêòîðîâ ðàçìåùàþò äâå ïàðû

íàïðàâëÿþùèõ ïîëóêîëåö 6, íåîáõîäèìûõ äëÿ

ñîâìåñòíîé ñáîðêè ñåêòîðîâ è èñïûòóåìîãî îá-

ðàçöà 7. Ñåêòîðû ñîïðÿãàþò ñ êîðïóñîì 1 ïî êî-

íè÷åñêîé ïîâåðõíîñòè, à ñ îáðàçöîì — ïî öèëèí-

äðè÷åñêîé. Äëÿ îáåñïå÷åíèÿ äîñòàòî÷íîé òî÷-

íîñòè ðåêîìåíäóåòñÿ ïîëóêîëüöà è ñåêòîðû ïî èõ

òîðöåâûì ïîâåðõíîñòÿì ñîïðÿãàòü ïî ïîäâèæíîé

ïîñàäêå.

Äëÿ èçìåðåíèÿ äåôîðìàöèé â îáðàçöå íà íà-

ðóæíîé ïîâåðõíîñòè êîðïóñà ñ äâóõ ñòîðîí ïî

äèàìåòðàëüíîìó ñå÷åíèþ óñòàíàâëèâàþò ñ ïîìî-

ùüþ êðîíøòåéíîâ 8 äâà ñòðåëî÷íûõ èíäèêàòîðà

9, èçìåðèòåëüíûå ñòåðæíè êîòîðûõ ïðèæèìàþò

ê øòîêàì 10. Ïîñëåäíèå èìåþò öèëèíäðè÷åñêóþ

÷àñòü, ïî êîòîðîé îíè óñòàíàâëèâàþòñÿ â ðàäè-

àëüíûõ îòâåðñòèÿõ êîðïóñà 1, è ïëîñêóþ (òîëùè-

íîé ~1,5 ìì) ÷àñòü, ðàñïîëàãàþùèåñÿ â çàçîðå

ìåæäó ñåêòîðàìè è ñîïðèêàñàþùèåñÿ ïîëóêðóã-

ëûìè êîíöàìè ñ èñïûòóåìûì îáðàçöîì. Îáðàçåö

7 â ñáîðå ñ ñåêòîðàìè è íàïðàâëÿþùèìè ïîëó-

êîëüöàìè ðàçìåùàþò â êîðïóñå è çàêðûâàþò

êðûøêîé è ïóàíñîíîì. Ñîáðàííîå óñòðîéñòâî

óñòàíàâëèâàþò íà îïîðíóþ ïëèòó èñïûòàòåëü-

íîé ìàøèíû è ÷åðåç ïóàíñîí 4 íàãðóæàþò îáðà-

çåö ñèëîé P. Ïðè ñæàòèè îáðàçöà ïðîèñõîäèò óâå-

ëè÷åíèå åãî ïîïåðå÷íîãî ðàçìåðà, âñëåäñòâèå

÷åãî ñåêòîðû 5 ïåðåìåùàþòñÿ ïî êîíè÷åñêîé ïî-

âåðõíîñòè êîðïóñà ââåðõ. Íàïðàâëÿþùèå ïîëó-

êîëüöà 6 ïðè ýòîì îáåñïå÷èâàþò îäíîâðåìåííîå

ïåðåìåùåíèå âñåõ ñåêòîðîâ â ðàäèàëüíîì è îñå-

âîì íàïðàâëåíèÿõ. Ïðè ïîäãîòîâêå ê èñïûòàíè-
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Ðèñ. 1. Ñõåìà óñòðîéñòâà äëÿ ïëàñòè÷åñêîãî ñæàòèÿ
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ÿì íà îáðàçåö 7 íàêëàäûâàþò ïîääåðæèâàþùèå

ñåêòîðû 5 è ñêðåïëÿþò èõ ïîëóêîëüöàìè 6. Ïðè

ýòîì â öåëÿõ ïðåäîòâðàùåíèÿ ñàìîïðîèçâîëüíî-

ãî ðàñêðåïëåíèÿ ñåêòîðîâ ïåðåä óñòàíîâêîé èõ â

êîðïóñå 1 ñëåäóåò ïëîñêîñòè ðàçúåìà âåðõíèõ è

íèæíèõ ïîëóêîëåö 6 ðàñïîëàãàòü ïåðïåíäèêó-

ëÿðíî äðóã ê äðóãó è ïîä óãëîì 10 – 15° ê ïëîñ-

êîñòÿì ðàçðåçà ñåêòîðîâ.

Ïðè ñæàòèè îáðàçöà äî áîëüøèõ ñòåïåíåé

äåôîðìàöèè ïîääåðæèâàþùèå ñåêòîðû ïî ìåðå

íåîáõîäèìîñòè çàìåíÿþò íà äðóãèå ñîîòâåò-

ñòâóþùèõ ðàçìåðîâ Li è di, ñâÿçàííûå ñ ðàáî÷åé

äëèíîé îáðàçöà ñîîòíîøåíèåì

Li = li – 2di, (1)

ãäå li — ðàáî÷àÿ äëèíà îáðàçöà. Äëÿ îáåñïå÷å-

íèÿ ýòîãî óñëîâèÿ ðåêîìåíäóåòñÿ ïîääåðæèâà-

þùèå ñåêòîðû ðàñïîëàãàòü ïðèáëèçèòåëüíî íà

îäèíàêîâûõ ðàññòîÿíèÿõ îò ãîëîâîê îáðàçöà, äëÿ

÷åãî íà îñíîâàíèå 2 óñòàíàâëèâàþò êðóãëóþ

ñìåííóþ ïëàñòèíó 11 íåîáõîäèìîé òîëùèíû.

Ïîýòîìó äëÿ ïðîâåäåíèÿ èñïûòàíèé ñëåäóåò

èìåòü íàáîð èç ñòàëüíûõ ïëàñòèí òîëùèíîé 3, 5,

7, 10 ìì. Ïî ìåðå óâåëè÷åíèÿ ñòåïåíè ïëàñòè÷å-

ñêîé äåôîðìàöèè ñåêòîðû 5 ïåðåìåùàþòñÿ ââåðõ

îòíîñèòåëüíî îáðàçöà. Ïðè äîñòèæåíèè âåëè-

÷èíû çàçîðà ìåæäó òîðöåâûìè ïîâåðõíîñòÿìè

ñåêòîðîâ è âåðõíåé ãîëîâêè îáðàçöà 2 – 3 ìì íå-

îáõîäèìî (ïîñëå ðàçãðóçêè è ñíÿòèÿ ïóàíñîíà è

êðûøêè ñ óñòðîéñòâà), ïðèïîäíÿâ îáðàçåö ñ ñåê-

òîðàìè, ïîñòàâèòü íà îñíîâàíèå 2, äðóãóþ ñîîò-

âåòñòâóþùåé òîëùèíû ïëàñòèíó, âûçûâàÿ òåì

ñàìûì ïåðåìåùåíèå îáðàçöà ââåðõ îòíîñèòåëüíî

ñåêòîðîâ. Ïîñëå ïîâòîðíîé ñáîðêè âñåãî óñòðîé-

ñòâà îáðàçåö äåôîðìèðóþò âíîâü äî äîñòèæåíèÿ

óêàçàííîãî çàçîðà. Çàìåíû ïëàñòèí íà äðóãèå

ïðîâîäÿò äî òåõ ïîð, ïîêà çàçîð ìåæäó ñåêòîðàìè

è îáåèìè ãîëîâêàìè îáðàçöà íå óñòàíîâèòñÿ ðàâ-

íûì ~2 ìì.

Îñåâûå äåôîðìàöèè îïðåäåëÿþò ïî äàííûì

èçìåðåíèé ïåðåìåùåíèé â ïîïåðå÷íîì íàïðàâ-

ëåíèè è íà îñíîâå óñëîâèÿ ïëàñòè÷åñêîé íåñæè-

ìàåìîñòè ìàòåðèàëà ñîãëàñíî ñîîòíîøåíèþ

å = (n1 + n2)/50d0, (2)

ãäå n1, n2 — ïîêàçàíèÿ èíäèêàòîðîâ ñ òî÷íîñòüþ

èçìåðåíèÿ 10 ìêì; d0 — íà÷àëüíûé äèàìåòð îá-

ðàçöà.

Â êà÷åñòâå ïðèìåðà îïðåäåëåíèÿ óãëà êîíóñ-

íîñòè á â óñòðîéñòâå ðàññìîòðåíà ïëàñòè÷åñêàÿ

îñàäêà îáðàçöà ðàçìåðàìè d0 = 16,5 ìì, lð =

= 135 ìì èç îòîææåííîé ñòàëè 45.

Ïîëó÷åíî ñîîòâåòñòâóþùåå òðàíñöåíäåíòíîå

óðàâíåíèå äëÿ ðàñ÷åòà óãëà êîíóñíîñòè ñåêòîðîâ

íà îñíîâå àíàëèçà äåéñòâóþùèõ â êîíè÷åñêîé

ïàðå ñåêòîð 5 – êîðïóñ 1 ñèë, çàâèñÿùåå îò óãëà á,

âûñîòû ñåêòîðîâ, êîýôôèöèåíòîâ ñèë òðåíèÿ â

êèíåìàòè÷åñêèõ ïàðàõ ñåêòîð 5 – êîðïóñ 1, ñåê-

òîð 5 – îáðàçåö 7, ñèë äàâëåíèÿ ñåêòîðîâ 5 íà îá-

ðàçåö 1 è ñóììàðíîãî âåñà ñåêòîðîâ.

Â êîíè÷åñêîé ïàðå èñêîìûé ðàñ÷åòíûé óãîë

êîíóñíîñòè á = 36°.

Äëÿ èñïûòóåìîãî îáðàçöà ðàçìåðàìè d0 =

= 16,5 ìì è lð = 135 ìì (l0 = 8,2d0) èçãîòîâëåíî

óñòðîéñòâî, ïðåäñòàâëåííîå â ðàçîáðàííîì âèäå

íà ðèñ. 2.

Äëÿ îáîñíîâàíèÿ âîçìîæíîñòè èñïîëüçî-

âàíèÿ ðàññìîòðåííîãî óñòðîéñòâà â êà÷åñòâå èñ-

ïûòàòåëüíîé òåõíèêè ïðè èññëåäîâàíèÿõ ìåõà-

íè÷åñêèõ ñâîéñòâ ìàòåðèàëîâ áûëè ñîïîñòàâëå-

íû êðèâûå òå÷åíèÿ, ïîñòðîåííûå ïî ðåçóëüòàòàì

èñïûòàíèÿ íà ðàñòÿæåíèå è ñæàòèå îáðàçöîâ èç

ñòàëè 45, îòîææåííîé ïðè òåìïåðàòóðå 1073° Ê ñ

âûäåðæêîé â òå÷åíèå òðåõ ÷àñîâ (ðèñ. 3).

Çíà÷åíèÿ ïðåäåëîâ òåêó÷åñòè ïðè ýòîì ïðàê-

òè÷åñêè ñîâïàëè è ñîñòàâèëè ~364 ÌÏà, ÷òî ïî-

çâîëÿåò ïðèíÿòü èññëåäóåìóþ ñòàëü íà÷àëüíî

èçîòðîïíîé. Èíòåíñèâíîñòü íàïðÿæåíèé îïðåäå-

ëÿëè ïî ôîðìóëå

ó = P/F, (3)
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Ðèñ. 2. Ôîòîãðàôèÿ óñòðîéñòâà â ðàçîáðàííîì âèäå
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Ðèñ. 3. Êðèâàÿ òå÷åíèÿ: —— – ñæàòèå äëèííîìåðíîãî

îáðàçöà;�— ðàñòÿæåíèå ñòàíäàðòíîãî îáðàçöà;� – ñæà-

òèå îáðàçöà ðàçìåðàìè 118 × 30 ìì



à èíòåíñèâíîñòü äåôîðìàöèé — ïî ñîîòíîøåíèþ

e = ln(l0/l), (4)

ãäå P è F — ñîîòâåòñòâåííî ñèëà ñæàòèÿ è òåêó-

ùàÿ ïëîùàäü ïîïåðå÷íîãî ñå÷åíèÿ îáðàçöà.

Íà ðèñ. 3 ïðåäñòàâëåíû òàêæå ðåçóëüòàòû

èñïûòàíèÿ êîðîòêèõ îáðàçöîâ ñîãëàñíî ìåòî-

äèêå [4, 5], à ñòðåëêàìè âíèç îòìå÷åíû íà÷àëî

îáðàçîâàíèÿ øåéêè ïðè ðàñòÿæåíèè è ñóùå-

ñòâåííîå èñêàæåíèå íà÷àëüíîé ôîðìû (îáðàçî-

âàíèå áî÷êè) èñïûòóåìûõ êîðîòêèõ îáðàçöîâ.

Äåôîðìàöèè íà îáðàçöàõ èçìåðÿëè íà êàæäîé

ñòóïåíè íàãðóæåíèÿ ïîñëå ïîëíîé ðàçãðóçêè ñ

ïîìîùüþ èíñòðóìåíòàëüíîãî ìèêðîñêîïà ÁÌÈ-1

ñ òî÷íîñòüþ 10 ìêì.

Íà ðèñ. 4 ïîêàçàíà ôîòîãðàôèÿ íåäåôîðìè-

ðîâàííîãî è ñæàòîãî äî îòíîñèòåëüíîé äåôîðìà-

öèè å = 30 % äëèííîìåðíîãî îáðàçöà.

Óäîâëåòâîðèòåëüíîå ñîâïàäåíèå äàííûõ

ýêñïåðèìåíòîâ ïîçâîëÿåò ñäåëàòü âûâîä î äî-

ñòàòî÷íîé òî÷íîñòè îïðåäåëåíèÿ íàïðÿæåíèé è

äåôîðìàöèé ïî ðåçóëüòàòàì èñïûòàíèÿ íà ñæà-

òèå äëèííîìåðíûõ îáðàçöîâ ñ ïîìîùüþ ïðåä-

ëàãàåìîãî óñòðîéñòâà è ðåêîìåíäîâàòü åãî ê ïðè-

ìåíåíèþ ïðè ïðîâåäåíèè òåõíîëîãè÷åñêèõ èñ-

ïûòàíèé.

Â öåëÿõ ýêñïåðèìåíòàëüíîãî îáîñíîâà-

íèÿ âîçìîæíîñòè ïðèìåíåíèÿ ïðåäñòàâëåííîãî

óñòðîéñòâà ïðè èññëåäîâàíèè ñâîéñòâ ìàòåðèàëà

îáðàçöû èç ñòàëè 45 èñïûòûâàëè ïðè çíàêîïåðå-

ìåííîì äåôîðìèðîâàíèè âäîëü îñè: ð – ñ – ð – ñ.

Ïðè ýòîì èñïûòàíèå íà ñæàòèå ïðîâîäèëè ñ ïðè-

ìåíåíèåì îïèñàííîãî óñòðîéñòâà. Ïîëó÷åí-

íûå ðåçóëüòàòû ïðåäñòàâëåíû íà ðèñ. 5 â âèäå

äèàãðàìì â êîîðäèíàòàõ íîðìàëüíîå íàïðÿæå-

íèå ó – íàêîïëåííàÿ äåôîðìàöèÿ e. Çäåñü 1 —

êðèâàÿ òå÷åíèÿ ìàòåðèàëà, ïîñòðîåííàÿ ïî äàí-

íûì èñïûòàíèÿ íà ñæàòèå êîðîòêèõ îáðàçöîâ ñî-

ãëàñíî ìåòîäèêå, èçëîæåííîé â [5]; ñïëîøíûå

ëèíèè — îïûòíûå äèàãðàììû; øòðèõîâûå ëè-

íèè — ðàñ÷åòíûå äèàãðàììû, ïîëó÷åííûå ñ èñ-

ïîëüçîâàíèåì ìîäåëè Ã. Áàêõàóçà [1] àíèçîòðîï-

íî óïðî÷íÿþùåãîñÿ ìàòåðèàëà.

Èç àíàëèçà ïîëó÷åííûõ ðåçóëüòàòîâ ñëåäóåò,

÷òî îïûòíûå è ðàñ÷åòíûå äèàãðàììû ó – e îòëè-

÷àþòñÿ â ïðåäåëàõ ~10 %, â ñâÿçè ñ ÷åì ïðåäëà-

ãàåìîå óñòðîéñòâî ìîæíî ðåêîìåíäîâàòü ê èñ-

ïîëüçîâàíèþ â îáðàáîòêå ìåòàëëîâ äàâëåíèåì.

Òàêèì îáðàçîì, ñïðîåêòèðîâàíî è èçãîòîâëå-

íî óñòðîéñòâî äëÿ ïëàñòè÷åñêîãî ñæàòèÿ äëèííî-

ìåðíûõ öèëèíäðè÷åñêèõ îáðàçöîâ. Ðåçóëüòàòû

èñïûòàíèÿ ýòèõ îáðàçöîâ ïîçâîëÿþò çàêëþ÷èòü,

÷òî ïðåäëàãàåìîå óñòðîéñòâî ìîæåò áûòü èñïîëü-

çîâàíî â êà÷åñòâå èñïûòàòåëüíîé òåõíèêè â ìå-

õàíè÷åñêèõ ëàáîðàòîðèÿõ âóçîâ è ÍÈÈ.
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Ðèñ. 5. Äèàãðàììû çíàêîïåðåìåííîãî äåôîðìèðîâàíèÿ

(ñòàëü 45): Ð – ðàñòÿæåíèå; Ñ – ñæàòèå

Ðèñ. 4. Ôîòîãðàôèÿ íåäåôîðìèðîâàííîãî è ñæàòîãî

äëèííîìåðíîãî îáðàçöîâ




