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Ââåäåíèå

Â ïîñëåäíåå âðåìÿ ðàçðàáîòàíî ìíîæåñòâî
ðàçíîîáðàçíûõ ôåðìåííûõ ñòðóêòóð â ïîïûòêàõ
ñîçäàíèÿ âûñîêîïðî÷íûõ è ë¸ãêèõ çàïîëíèòåëåé
òð¸õñëîéíûõ êîíñòðóêöèé â àâèàðàêåòîñòðîåíèè, à
òàêæå ìóëüòèôóíêöèîíàëüíûõ êîíñòðóêöèé [1—7].
Òèïè÷íûìè òîïîëîãèÿìè ôåðìåííûõ çàïîëíèòå-
ëåé ÿâëÿþòñÿ ïèðàìèäàëüíàÿ [8—11], Õ-îáðàçíàÿ
[4], òåòðàýäðàëüíàÿ [12], êîòîðûå îáëàäàþò ïðå-
âîñõîäíûìè ïðî÷íîñòíûìè õàðàêòåðèñòèêàìè [3,
4, 9, 12, 13]. Ìåòîäû ðàñ÷åòîâ è îïòèìèçàöèè ìå-
õàíè÷åñêèõ õàðàêòåðèñòèê ýòèõ òèïè÷íûõ ôåðìåí-
íûõ çàïîëíèòåëåé áûëè ðàññìîòðåíû âî ìíîãèõ
íàó÷íûõ èññëåäîâàíèÿõ. Äîêàçàíî, ÷òî îíè èìå-
þò ëó÷øèå õàðàêòåðèñòèêè, ÷åì ïîëíîìåòàëëè÷åñ-
êèå êîíñòðóêöèè, îäíàêî î÷åíü ìàëî èññëåäîâà-
íèé, â êîòîðûõ ìåõàíè÷åñêèå õàðàêòåðèñòèêè ýòèõ
çàïîëíèòåëåé ñðàâíèâàþòñÿ ìåæäó ñîáîé, ÷òî â
äàííûé ìîìåíò àêòóàëüíî [14—16]. Â ñòàòüå ñðàâ-
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Â íàñòîÿùåå âðåìÿ â ïîèñêàõ ìíîãîôóíêöèîíàëüíûõ çàïîëíèòåëåé òð¸õñëîéíûõ êîíñòðóêöèé àâèàêîñìè÷åñêîãî
íàçíà÷åíèÿ ðàçðàáîòàíî áîëüøîå ðàçíîîáðàçèå ïðîñòðàíñòâåííî-ôåðìåííûõ ñòðóêòóð, â òîì ÷èñëå ïèðàìèäàëüíûõ
è Õ-îáðàçíûõ ôåðìåííûõ çàïîëíèòåëåé. Â äàííîé ðàáîòå ìåõàíè÷åñêèå õàðàêòåðèñòèêè ïðè ñæàòèè Õ-îáðàçíûõ
è ïèðàìèäàëüíûõ ôåðìåííûõ çàïîëíèòåëåé ñðàâíèâàþòñÿ àíàëèòè÷åñêèì è ýêñïåðèìåíòàëüíûì ñïîñîáàìè.
Ðåçóëüòàòû ïðîâåä¸ííûõ ýêñïåðèìåíòîâ õîðîøî ñîãëàñóþòñÿ ñ ðåçóëüòàòàìè ðàñ÷åòîâ. Ïîëó÷åííûå ðåçóëüòàòû
ïîêàçûâàþò, ÷òî ïðè îäèíàêîâûõ îòíîñèòåëüíûõ ïëîòíîñòÿõ çàïîëíèòåëåé è îäèíàêîâûõ óãëàõ íàêëîíà ñòåðæ-
íåé çàïîëíèòåëåé îáîáù¸ííîå êðèòè÷åñêîå íàïðÿæåíèå ïðè ñæàòèè Õ-îáðàçíîãî ôåðìåííîãî çàïîëíèòåëÿ íå
ìåíüøå îáîáù¸ííîãî êðèòè÷åñêîãî íàïðÿæåíèÿ ïðè ñæàòèè ïèðàìèäàëüíîãî ôåðìåííîãî çàïîëíèòåëÿ, îäíàêî
ïðè âûøåóêàçàííûõ óñëîâèÿõ èõ îáîáù¸ííûå æ¸ñòêîñòè ïðè ñæàòèè âñåãäà îäèíàêîâûå.

Êëþ÷åâûå ñëîâà: îòíîñèòåëüíàÿ ïëîòíîñòü çàïîëíèòåëÿ, Õ-îáðàçíûé çàïîëíèòåëü, ïèðàìèäàëüíûé çàïîëíè-
òåëü, îáîáù¸ííàÿ æ¸ñòêîñòü ïðè ñæàòèè, îáîáù¸ííîå êðèòè÷åñêîå íàïðÿæåíèå ïðè ñæàòèè.

íèâàþòñÿ ìåõàíè÷åñêèå õàðàêòåðèñòèêè ïðè ñæà-
òèè Õ-îáðàçíîãî è ïèðàìèäàëüíîãî ôåðìåííûõ
çàïîëíèòåëåé. À òàê êàê êîíñòðóêöèè, èñïîëüçó-
åìûå â àâèàñòðîåíèè, äîëæíû áûòü ëåãêèìè, ðå-
çóëüòàòû äàííîãî èññëåäîâàíèÿ ïîìîãóò íàì âûá-
ðàòü íàèáîëåå îïòèìàëüíóþ ñõåìó ïîñòðîåíèÿ çà-
ïîëíèòåëÿ èç äâóõ ïðåäñòàâëåííûõ.

Àíàëèòè÷åñêîå ñðàâíåíèå

Äëÿ îïðåäåëåíèÿ îáîáù¸ííîãî êðèòè÷åñêîãî
íàïðÿæåíèÿ è æåñòêîñòè ïðè ñæàòèè ôåðìåííûõ
çàïîëíèòåëåé ðàññ÷èòûâàþòñÿ óñëîâíûå äåôîðìà-
öèè ýëåìåíòàðíîé ÿ÷åéêè ôåðìåííîãî çàïîëíè-

òåëÿ ïîä äåéñòâèåì ñèë 33σ  (ðèñ. 1).

Çíà÷åíèÿ îáîáù¸ííîãî êðèòè÷åñêîãî íàïðÿ-
æåíèÿ è æ¸ñòêîñòè ïðè ñæàòèè ïèðàìèäàëüíîãî
è Õ-îáðàçíîãî çàïîëíèòåëåé îïðåäåëÿþòñÿ ñëåäó-
þùèìè âûðàæåíèÿìè [4, 8]:
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ïîëíèòåëÿ.

Äëÿ X-îáðàçíîãî è ïèðàìèäàëüíîãî çàïîëíè-
òåëåé ñî ñòåðæíÿìè ïðÿìîóãîëüíîãî ñå÷åíèÿ
(ðèñ. 1) îòíîñèòåëüíàÿ ïëîòíîñòü è êðèòè÷åñêîå
íàïðÿæåíèå ñòåðæíåé çàïîëíèòåëÿ îïðåäåëÿþò-
ñÿ ñëåäóþùèìè âûðàæåíèÿìè:
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ãäå õρ  – îòíîñèòåëüíàÿ ïëîòíîñòü Õ-îáðàçíîãî

çàïîëíèòåëÿ; ïρ  – îòíîñèòåëüíàÿ ïëîòíîñòü ïè-

ðàìèäàëüíîãî çàïîëíèòåëÿ; xα  – îòíîøåíèå òîë-

ùèíû ñòåðæíåé ê øèðèíå ñòåðæíåé Õ-îáðàçíî-

ãî çàïîëíèòåëÿ; ïα  – îòíîøåíèå òîëùèíû ñòåð-
æíåé ê øèðèíå ñòåðæíåé ïèðàìèäàëüíîãî çàïîë-
íèòåëÿ; tõ – òîëùèíà ñòåðæíåé Õ-îáðàçíîãî çà-
ïîëíèòåëÿ; wõ – øèðèíà ñòåðæíåé Õ-îáðàçíîãî

Ðèñ. 1. Ýëåìåíòàðíàÿ ÿ÷åéêà: à — ïèðàìèäàëüíîãî çàïîëíèòåëÿ; á — Õ-îáðàçíîãî çàïîëíèòåëÿ
à) á)
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çàïîëíèòåëÿ; lõ – äëèíà ñòåðæíåé Õ-îáðàçíîãî
çàïîëíèòåëÿ; tï – òîëùèíà ñòåðæíåé ïèðàìèäàëü-
íîãî çàïîëíèòåëÿ; wï – øèðèíà ñòåðæíåé ïèðà-
ìèäàëüíîãî çàïîëíèòåëÿ; lï — äëèíà ñòåðæíåé
ïèðàìèäàëüíîãî çàïîëíèòåëÿ; k – êîýôôèöèåíò
ýôôåêòèâíîé äëèíû ñòåðæíåé (äëÿ øàðíèðíîãî
ñîåäèíåíèÿ k = 1).

Èç ôîðìóë (2) è (4) î÷åâèäíî, ÷òî ïðè îäèíà-
êîâûõ îòíîñèòåëüíûõ ïëîòíîñòÿõ çàïîëíèòåëåé è
îäèíàêîâûõ óãëàõ íàêëîíà ñòåðæíåé çàïîëíèòå-
ëåé îáîáù¸ííûå æ¸ñòêîñòè íà ñæàòèå ïèðàìè-
äàëüíîãî è Õ-îáðàçíîãî çàïîëíèòåëåé âñåãäà îäè-
íàêîâû:

ï33 33 .
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Äàëåå ñðàâíèì îáîáù¸ííûå êðèòè÷åñêèå íà-
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òåëåé. Ïðè îäèíàêîâûõ îòíîñèòåëüíûõ ïëîòíîñ-
òÿõ èç ôîðìóë (5) è (7) ñëåäóåò:
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ñÿ:
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Ïîñëå ïîäñòàíîâêè ôîðìóëû (12) â ôîðìóëû
(1) è (3) ïîëó÷èì:
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ñòåðæíÿõ, ðàâíûõ çíà÷åíèþ ïðåäåëà óïðóãîñòè
ìàòåðèàëà ñòåðæíåé:
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óñòîé÷èâîñòè ñòåðæíåé, à Õ-îáðàçíûé çàïîëíè-
òåëü ðàçðóøàåòñÿ èç-çà äîñòèæåíèÿ íàïðÿæåíèé
â åãî ñòåðæíÿõ, ðàâíûõ çíà÷åíèþ ïðåäåëà óïðó-
ãîñòè ìàòåðèàëà ñòåðæíåé. Òàêèì îáðàçîì, Õ-îá-
ðàçíûé çàïîëíèòåëü ìîæåò âîñïðèíèìàòü áîëü-
øóþ íàãðóçêó ïî ñðàâíåíèþ ñ ïèðàìèäàëüíûì çà-
ïîëíèòåëåì, íî íå áîëåå ÷åì â ÷åòûðå ðàçà:
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Ñëó÷àé ¹ 3. Åñëè 
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ëÿ ðàçðóøàþòñÿ èç-çà ïîòåðè óñòîé÷èâîñòè ñòåð-
æíåé. Òàêèì îáðàçîì, Õ-îáðàçíûé çàïîëíèòåëü
ìîæåò âîñïðèíèìàòü íàãðóçêó â ÷åòûðå ðàçà áîëü-
øóþ, ÷åì ïèðàìèäàëüíûé çàïîëíèòåëü:
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Â êà÷åñòâå ïðèìåðà îïðåäåëåíèÿ æåñòêîñòè è
êðèòè÷åñêîãî íàïðÿæåíèÿ ïðè ñæàòèè ïèðàìè-
äàëüíîãî è Õ-îáðàçíîãî çàïîëíèòåëåé ðàññìîòðèì
çàïîëíèòåëè ñ ïàðàìåòðàìè, ïðèâåäåííûìè â
òàáë. 1.

Òàáëèöà 1

Ïàðàìåòðû çàïîëíèòåëåé

Âèä çàïîëíèòåëÿ h, ìì t, ìì w, ìì 𝜔, ãðàäóñû l, ìì yσ ,  ÌÏà E, ГÏà ρ  êðσ , ÌÏà 

Õ-îáðàçíûé 20 1 2 45 10 2  300 70 
2

100
 296 

Ïèðàìèäàëüíûé 20 1 2 45 20 2  300 70 
2

100
 74 
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Â òàáë. 1 çíà÷åíèÿ ρ  è êðσ  áûëè ðàññ÷èòàíû

ïî ôîðìóëàì (5)—(8). Èç òàáëèöû âèäíî, ÷òî

ï ïêð êð4 ,yσ σ σ< <  ò. å. â äàííîì ïðèìåðå ìû èìå-

åì äåëî ñî ñëó÷àåì ¹ 2, è î÷åâèäíî, ÷òî â äàí-
íîì âàðèàíòå è ïèðàìèäàëüíûé çàïîëíèòåëü, è
Õ-îáðàçíûé çàïîëíèòåëü ðàçðóøàòñÿ îò ïîòåðè óñ-
òîé÷èâîñòè ñòåðæíåé, è Õ-îáðàçíûé çàïîëíèòåëü
ìîæåò âîñïðèíèìàòü íàãðóçêó â ÷åòûðå ðàçà áîëü-
øóþ, ÷åì ïèðàìèäàëüíûé çàïîëíèòåëü.

×òîáû îêîí÷àòåëüíî óáåäèòüñÿ â âûøåñêàçàí-

íîì, ðàññ÷èòàåì 
êðï

33σ è 
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x
σ ïî ôîðìóëàì (13)

è (14), à òàêæå ïðîâåäåì èñïûòàíèå è ñðàâíèì
ðåçóëüòàòû ðàñ÷åòîâ ñ ðåçóëüòàòàìè ýêñïåðèìåí-
òà:

êð ïï

2
2

33 êð

2 2
 sin 74 0.52  ÌÏà;

100 2
σ σ ρ ω

Ê ˆ
= = ◊ ◊ =Á ˜Ë ¯

êð

2
2

33

2 2
 sin 296 2.09  ÌÏà.

100 2x
yσ σ ρ ω

Ê ˆ
= = ◊ ◊ =Á ˜Ë ¯

Ýêñïåðèìåíòàëüíîå ñðàâíåíèå

Äëÿ îïðåäåëåíèÿ ïðåäåëà ïðî÷íîñòè íà ñæà-
òèå áûëè èçãîòîâëåíû äâà îáðàçöà òðåõñëîéíûõ
êîíñòðóêöèé, îäèí ñ ïèðàìèäàëüíûì çàïîëíèòå-
ëåì, à äðóãîé ñ Õ-îáðàçíûì. Îáå ïàíåëè áûëè
ñïðîåêòèðîâàíû è èçãîòîâëåíû òàêèì îáðàçîì,
÷òîáû ãåîìåòðè÷åñêèå õàðàêòåðèñòèêè ïàíåëè, â
òîì ÷èñëå øèðèíà, âûñîòà, óãîë íàêëîíà ñòåðæ-
íåé, è êîëè÷åñòâî ýëåìåíòàðíûõ ÿ÷ååê áûëè îäè-
íàêîâûìè [17—20]. Îòëè÷àþùåéñÿ õàðàêòåðèñòè-
êîé ïàíåëåé ÿâëÿåòñÿ òîëüêî âèä çàïîëíèòåëÿ.
Øèðèíà ïàíåëè a = 57 ìì, äëèíà ïàíåëè b=57 ìì,
óãîë íàêëîíà ñòåðæíåé ê îñíîâàíèþ ω = 45°,

âûñîòà ÿ÷ååê h = 20 ìì, òîëùèíà ñòåðæíåé
t = 1 ìì, øèðèíà ñòåðæíåé w = 2 ìì, ìàòåðèàë çà-
ïîëíèòåëÿ àëþìèíèé (ïðåäåë òåêó÷åñòè

 yσ ª 300 ÌÏà, ïëîòíîñòü ρ = 2800 êã/ì3, ìîäóëü
óïðóíîñòè E = 70 ÃÏà). Âñå õàðàêòåðèñòèêè ñîîò-
âåòñòâóþò ïðèâåäåííûì â òàáë. 1.

Äëÿ èçãîòîâëåíèÿ ïðåäâàðèòåëüíî áûëè ñïðî-
åêòèðîâàíû 3D-ìîäåëè îáðàçöîâ â ïðîãðàììíîì
êîìïëåêñå SOLIDWORKS (ðèñ. 2). Íà îñíîâå ìî-
äåëåé áûëè ïîëó÷åíû ýñêèçû è âûïîëíåí ðàñêðîé
ïëîñêèõ ýëåìåíòîâ, ïîñëåäóþùåå èçãîòîâëåíèå
ïðîèçâîäèëîñü ïóòåì âûðåçàíèÿ ïëîñêèõ ôèãóð èç
ëèñòà àëþìèíèÿ íà ñòàíêå ëàçåðíîé ðåçêè. Èç âû-
ðåçàííûõ ïëîñêèõ ýëåìåíòîâ áûëè ñîáðàíû îáðàç-
öû äëÿ ýêñïåðèìåíòà. Ñîåäèíåíèå ïëîñêèõ ýëå-
ìåíòîâ ìåæäó ñîáîé îñóùåñòâëåíî ñïîñîáîì
«øèï—ïàç» äëÿ óïðîùåíèÿ ñáîðî÷íûõ îïåðàöèé
[4, 5].

Íà ðèñ. 3 ïðèâåäåíû ôîòî îáðàçöîâ ïîñëå
ñæàòèÿ.

Ïî ðåçóëüòàòàì èñïûòàíèé íà ñæàòèå ïèðàìè-
äàëüíîãî è Õ-îáðàçíîãî çàïîëíèòåëåé ïîëó÷åíû
äèàãðàììû «íàïðÿæåíèå—äåôîðìàöèÿ» (ðèñ. 4).

Êàê âèäíî èç äèàãðàìì, òàíãåíñû ëèíåéíûõ
ó÷àñòêîâ ãðàôèêà çàâèñèìîñòè äåôîðìàöèè îò
íàïðÿæåíèÿ îäèíàêîâûå, îòñþäà ïîíÿòíî, ÷òî
ìîäóëè óïðóãîñòè Õ-îáðàçíîãî è ïèðàìèäàëüíî-
ãî çàïîëíèòåëåé ïðè îäèíàêîâûõ îòíîñèòåëüíûõ
ïëîòíîñòÿõ, óãëàõ íàêëîíà ñòåðæíåé è îäèíàêî-
âûõ ìàòåðèàëàõ ÿâëÿþòñÿ îäèíàêîâûìè, ÷òî òàê-
æå áûëî î÷åâèäíî èç àíàëèòè÷åñêîé ôîðìóëû (9).

Ïî ðåçóëüòàòàì èñïûòàíèé, êàê âèäíî èç ãðà-
ôèêîâ, êðèòè÷åñêèå íàïðÿæåíèÿ ïðè ñæàòèè
Õ-îáðàçíûõ è ïèðàìèäàëüíûõ çàïîëíèòåëåé ðàâ-
íû 1,29 è 0,61 ÌÏà ñîîòâåòñòâåííî.

Ñðàâíèòåëüíûå çíà÷åíèÿ êðèòè÷åñêèõ íàïðÿ-
æåíèé ïðè ñæàòèè Õ-îáðàçíîãî è ïèðàìèäàëüíîãî
çàïîëíèòåëåé, ïîëó÷åííûå àíàëèòè÷åñêèìè è

Ðèñ. 2. 3D-ìîäåëè â ïðîãðàìíîì êîìïëåêñå SOLIDWORKS: à — ïèðàìèäàëüíûé çàïîëíèòåëü; á — Õ-îáðàçíûé
çàïîëíèòåëü

à)                                                                              á)
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ýêñïåðèìåíòàëüíûìè ñïîñîáàìè, ïðèâåäåíû â
òàáë. 2.

Ðåçóëüòàòû ýêñïåðèìåíòàëüíûõ èñïûòàíèé
òàêæå ïîêàçûâàþò, ÷òî êðèòè÷åñêîå íàïðÿæåíèå

ñæàòèÿ Õ-îáðàçíîãî çàïîëíèòåëÿ áîëüøå êðèòè-
÷åñêîãî íàïðÿæåíèÿ ñæàòèÿ ïèðàìèäàëüíîãî çà-
ïîëíèòåëÿ ñ àíàëîãè÷íûìè õàðàêòåðèñòèêàìè.
Ðåçóëüòàòû àíàëèòè÷åñêîãî ðàñ÷åòà ïîêàçàëè, ÷òî

Ðèñ. 3. Îáðàçöû ïîñëå èñïûòàíèÿ: à — ïèðàìèäàëüíûé çàïîëíèòåëü; á — Õ-îáðàçíûé çàïîëíèòåëü.

à)                                                                              á)

Ðèñ. 4. Äèàãðàììà «íàïðÿæåíèå—äåôîðìàöèÿ» ïðè ñæàòèè: à — ïèðàìèäàëüíîãî çàïîëíèòåëÿ; á — Õ-îáðàçíîãî
çàïîëíèòåëÿ

à)                                                                              á)

Òàáëèöà 2

Ñðàâíèòåëüíûå çíà÷åíèÿ êðèòè÷åñêèõ íàïðÿæåíèé

Âèä 
çàïîëíèòåëÿ 

Êðèòè÷åñêîå íàïðÿæåíèå ïðè ñæàòèè, ÌÏà 

Ðàçíèöà, % 
Íà îñíîâå 

ýêñïåðèìåíòàëüíîãî ðàñ÷åòà 
Íà îñíîâå  

àíàëèòè÷åñêîãî ðàñ÷åòà 

Ïèðàìèäàëüíûé 0,61 0,53 15 

Õ-îáðàçíûé 1,29 2,09 38 
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êð

êðï

33

33

x
σ

σ
 äîëæíî áûòü ðàâíî 4, íî ñîãëàñíî ðåçóëü-

òàòàì ýêñïåðèìåíòà ïîëó÷èëîñü, ÷òî êð

êðï

33

33

x
σ

σ
 ðàâ-

íî 2,1. Íåñìîòðÿ íà ðàçíèöó ìåæäó ðåçóëüòàòàìè
ýêñïåðèìåíòîâ è àíàëèòè÷åñêèõ ðàñ÷åòîâ, ìîæíî
ñäåëàòü âûâîä, ÷òî ïðè îäèíàêîâûõ îòíîñèòåëü-
íûõ ïëîòíîñòÿõ è îäèíàêîâûõ óãëàõ íàêëîíà ñòåð-
æíåé çàïîëíèòåëåé îáîáù¸ííûå êðèòè÷åñêèå íà-
ïðÿæåíèÿ ñæàòèÿ Õ-îáðàçíîãî çàïîëíèòåëÿ âñå-
ãäà áîëüøå, ÷åì ó ïèðàìèäàëüíîãî çàïîëíèòåëÿ ñ
àíàëîãè÷íûìè õàðàêòåðèñòèêàìè.

Âûâîäû

Ìåõàíè÷åñêèå õàðàêòåðèñòèêè ïðè ñæàòèè
Õ-îáðàçíûõ è ïèðàìèäàëüíûõ ôåðìåííûõ çàïîë-
íèòåëåé ñðàâíèâàþòñÿ àíàëèòè÷åñêèì è ýêñïåðè-
ìåíòàëüíûì ñïîñîáàìè. Ïîëó÷åííûå ðåçóëüòàòû
ïîêàçàëè, ÷òî ïðè îäèíàêîâûõ ãåîìåòðè÷åñêèõ
õàðàêòåðèñòèêàõ è îòíîñèòåëüíûõ ïëîòíîñòÿõ çà-
ïîëíèòåëü ñ ïèðàìèäàëüíîé ôîðìîé ÿ÷ååê óñ-
òóïàåò çàïîëíèòåëþ ñ Õ-îáðàçíîé ôîðìîé ÿ÷ååê
ïî îáîáù¸ííûì êðèòè÷åñêèì íàïðÿæåíèÿì ïðè
ñæàòèè.
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Abstract

A wide variety of spatial-truss structures, including
pyramidal and X-type trussed cores was developed at
present in attempts to create multifunctional core
materials of the three-layer structures of aerospace
purpose. Computational and optimization methods of
these typical trussed cores’ characteristics were
considered in many scientific studies. However, very
few comparative studies of such core materials
mechanical characteristics were conducted. The
presented article compares compressive mechanical
characteristics of the X-type and pyramidal trussed
cores by both analytical and experimental methods.
In experimental phase of the study, the two samples
of three-layer structures were produced: one with the
pyramidal core and the other with the X-type core,
to determine the ultimate compressive strength.
3D-models of the samples were designed with the
SOLIDWORKS software for manufacturing. Sketches
were obtained, and pattern cutting of flat elements was
performed based on these models. Further
manufacturing was being perpetrated by the flat figures
cutting from the aluminum sheet on the laser-cutting
machine. Samples for the experiment were assembled
from the cut elements. The flat elements fixing with

each other is being brought about by the “spike-
groove” technique to simplify assembly operations.
The assembled samples of the three-layer panels were
tested alternately under similar conditions, on the
same machine tool. Further, based on the results of
compressive testing the “stress-deformation” diagram
for both cores was obtained and analyzed. From these
diagrams, critical compressive stress and stiffness of
the cores were determined. The results of the
conducted experiments are in good agreement with the
results of analytical calculations. The obtained results
demonstrate that with equal relative densities of the
cores and similar slope angles of the cores the
generalized critical stress of the X-type trussed core
cannot be less that the generalized critical compressive
stress of the pyramidal trussed core (and at the small
relative densities it can be four times more). However,
under the above said conditions their generalized
compressive stiffness is the same in all cases.

Keywords: truss core material relative density,
X-type truss core material, pyramidal truss core
material, generalized compressive stiffness, generalized
critical compressive stress.
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