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Äîñë³äæåíî âçàºìîä³þ ³íòåðìåòàë³äó Ti2Ni ç âîäíåì ó ä³àïàçîí³ òåìïåðàòóð 298–
973 Ê ï³ä òèñêîì âîäíþ 1,0 ÌÏà. Îá’ºêòàìè áóëè øë³ôîâàí³ ïëàñòèíè Ti2Ni.
Ïðîâåäåíî òåðìîäèíàì³÷íèé àíàë³ç ðåàêö³é ïðÿìîãî é äåñòðóêòèâíîãî ã³äðóâàí-
íÿ Ti2Ni çà òåìïåðàòóð 298–973 Ê òà âñòàíîâëåíî òåðìîäèíàì³÷íèé ïð³îðèòåò
ðåàêö³¿ äåñòðóêòèâíîãî ã³äðóâàííÿ. Åêñïåðèìåíòàëüíî ïîêàçàíî, ùî çà òåìïåðà-
òóð 298 òà 373 Ê â³äáóâàºòüñÿ ðåàêö³ÿ ïðÿìîãî ã³äðóâàííÿ, ïðè÷îìó ìàêñèìàëüíå
íàâîäíþâàííÿ ïðèçâîäèòü äî óòâîðåííÿ ã³äðèäó Ti2NiH3,6. Öå ïîÿñíþºòüñÿ âèñî-
êîþ øâèäê³ñòþ ðåàêö³é ïðÿìîãî ã³äðóâàííÿ çà íèçüêèõ òåìïåðàòóð ïîð³âíÿíî ç³
øâèäê³ñòþ äåñòðóêòèâíîãî ã³äðóâàííÿ.
Óñòàíîâëåíî ïîñë³äîâí³ñòü ôàçîâèõ ïåðåòâîðåíü ó ïðîöåñ³ äåñòðóêòèâíîãî ã³äðó-
âàííÿ Ti2Ni çà òåìïåðàòóð 573–973 Ê. Ñòðóêòóðíî-ôàçîâèé ìåõàí³çì äåñòðóêòèâ-
íîãî ã³äðóâàííÿ Ti2Ni ïîëÿãàº â ðîçóïîðÿäêóâàíí³ ñòðóêòóðè âèõ³äíîãî ³íòåðìåòà-
ë³äó, ñåëåêòèâíîìó ã³äðóâàíí³ òèòàíó ç³ ñêëàäó âèõ³äíîãî ³íòåðìåòàë³äó òà óòâî-
ðåíí³ íîâèõ ³íòåðìåòàë³äíèõ ôàç, çáàãà÷åíèõ í³êåëåì, çà ñõåìîþ Ti2Ni > TiNi > TiNi3
çã³äíî ç ä³àãðàìîþ ñòàíó Ti–Ni.

×àñòèíà ². Ôàçîâ³ ïåðåòâîðåííÿ Ti2Ni ó ïðîöåñàõ ã³äðóâàííÿ

²íòåðìåòàë³äè Ti2Ni òà TiNi º àêóìóëÿòîðàìè âîäíþ é ìîæóòü
âèêîðèñòîâóâàòèñÿ â åëåêòðîõ³ì³÷íèõ í³êåëü-ìåòàëîã³äðèäíèõ äæå-
ðåëàõ æèâëåííÿ. Òåðìîâîäíåâà îáðîáêà ìîæå çì³íþâàòè ¿õíþ ì³êðî-
ñòðóêòóðó òà ïîë³ïøóâàòè ìåõàí³÷í³ âëàñòèâîñò³. Âçàºìîä³þ ³íòåð-
ìåòàë³äó Ti2Ni ³ç ãàçîïîä³áíèì âîäíåì äîñë³äæóâàëè â ðîáîòàõ [1–
6]. Ïðè öüîìó áóëî ðåàë³çîâàíî ðåàêö³¿ ïðÿìîãî ã³äðóâàííÿ Ti2Ni çà
òåìïåðàòóð, íèæ÷èõ â³ä 423 Ê, äî ñêëàäó Ti2NiH3,3 [1–4] òà ðîçïàäó
ïðÿìîãî ã³äðèäó Ti2NiH1,4 çà òåìïåðàòóð, âèùèõ â³ä 523 Ê [2–4]. Äî-
ñë³äæåíî ³çîòåðìó ð³âíîâàãè â ñèñòåì³ Ti2Ni–H2 çà òåìïåðàòóðè 423 Ê [1]
òà ³çîáàðó ð³âíîâàãè ï³ä òèñêîì âîäíþ 0,1 ÌÏà [2], ÿê³ ñâ³ä÷àòü ïðî
ïîñë³äîâíå óòâîðåííÿ ÷îòèðüîõ ã³äðèäíèõ ôàç Ti2NiH0,5, Ti2NiH,
Ti2NiH2, Ti2NiH2,5. Óñòàíîâëåíî, ùî â ã³äðèäàõ Ti2NiH0,5 òà Ti2NiH
âîäåíü ðîçì³ùåíî â îêòàåäðè÷íèõ ïóñòîòàõ òèòàíó. Àâòîðè ðîáîòè [3]
çàçíà÷èëè âèñîêó øâèäê³ñòü ïðÿìîãî ã³äðóâàííÿ Ti2Ni. Òàê, íàâîäíþ-
âàííÿ çðàçêà äî ñêëàäó Ti2NiH3,3 çà ê³ìíàòíî¿ òåìïåðàòóðè ï³ä òèñ-
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êîì âîäíþ 4,0–6,0 ÌÏà çàâåðøèëîñÿ ÷åðåç 15–
20 õâ. Îäíàê îäåðæàí³ ã³äðèäí³ ôàçè íà îñíîâ³
Ti2Ni âèÿâèëèñÿ ìåòàñòàá³ëüíèìè é çà òåìïåðà-
òóð, âèùèõ â³ä 523 Ê, ðîçêëàäàëèñÿ äî TiH2 òà
ã³äðèä³â ³íòåðìåòàë³äíèõ ôàç, çáàãà÷åíèõ í³êåëåì.
Öå ïåðåøêîäæàº çàñòîñóâàííþ Ti2Ni ó ã³äðèäíèõ
àêóìóëÿòîðàõ âîäíþ, ïðèçíà÷åíèõ äëÿ áàãàòî-
öèêëîâîãî âèêîðèñòàííÿ.

Ó ðîáîò³ [2] äîñë³äæóâàëè òàêîæ âçàºìîä³þ
Ti2Ni ç âîäíåì çà òåìïåðàòóðè 773 Ê ï³ä òèñêîì
âîäíþ 13 ÌÏà. Ïðîäóêòàìè ðåàêö³¿ áóëè ã³äðèä
òèòàíó òà ³íòåðìåòàë³ä TiNi3. Î÷åâèäíî, çà çà-
çíà÷åíèõ òåðìîáàðè÷íèõ óìîâ áóëî ðåàë³çîâàíî
ðåàêö³þ äåñòðóêòèâíîãî ã³äðóâàííÿ Ti2Ni òà îäåð-
æàíî ¿¿ ïðîäóêòè. Îäíàê ìåõàí³çì, ê³íåòèêó é
ñòðóêòóðó ïðîäóêò³â ðåàêö³¿ äîñë³äæåíî íå áóëî.

Ìåõàí³çì ³ ê³íåòèêó äåñòðóêòèâíîãî ã³äðóâàí-
íÿ TiNi äåòàëüíî âèâ÷åíî â ðîáîòàõ [7, 8].

Ìåòîþ ö³º¿ ðîáîòè º äîñë³äæåííÿ ôàçîâèõ ïå-
ðåòâîðåíü Ti2Ni ó ïðîöåñ³ äåñòðóêòèâíîãî ã³äðó-
âàííÿ. Äëÿ âèçíà÷åííÿ íàé³ìîâ³ðí³øîãî øëÿõó
âçàºìîä³¿ Ti2Ni ³ç âîäíåì áóëî îáðàõîâàíî â³ëüí³
åíåðã³¿ Ã³ááñà äëÿ ðåàêö³é ïðÿìîãî òà äåñòðóê-
òèâíîãî ã³äðóâàííÿ Ti2Ni ó òåìïåðàòóðíîìó ä³à-
ïàçîí³ â³ä 298 äî 973 Ê (òàáë. 1). Òåðìîäèíàì³÷í³
âëàñòèâîñò³ ñïîëóê óçÿòî ç ïðàöü [9, 10]. ßê âèä-
íî ç òàáëèö³, â óñüîìó äîñë³äæóâàíîìó ä³àïàçîí³
òåìïåðàòóð îáèäâ³ ðåàêö³¿ òåðìîäèíàì³÷íî äîç-
âîëåí³. Çíà÷åííÿ â³ëüíèõ åíåðã³é Ã³ááñà äëÿ ðå-
àêö³¿ äåñòðóêòèâíîãî ã³äðóâàííÿ ìåíø³ ïîð³âíÿ-
íî ç òàêèìè äëÿ ðåàêö³¿ ïðÿìîãî ã³äðóâàííÿ. Öå
îçíà÷àº, ùî äåñòðóêòèâíå ã³äðóâàííÿ º òåðìîäè-
íàì³÷íî ïð³îðèòåòíîþ ðåàêö³ºþ.

Âèõ³äíèé ñïëàâ Ti2Ni îäåðæóâàëè ïëàâëåííÿì
ó äóãîâ³é ïå÷³ Ì²Ô²-9-3 â àòìîñôåð³ âèñîêî÷èñ-
òîãî àðãîíó. Ìàòåð³àëàìè äëÿ øèõòè áóëè éîäèä-
íèé òèòàí òà åëåêòðîë³òè÷íèé í³êåëü ó ìàñîâèõ
ñï³ââ³äíîøåííÿõ â³äïîâ³äíî 62T³ é 38Ni. Äëÿ çíÿò-
òÿ íàïðóæåíü ³ ãîìîãåí³çàö³¿ ñêëàäó çëèâêè áóëî

â³äïàëåíî ó âàêóóì³ çà 1073 Ê ïðîòÿãîì 4 ãîä.
Ðåíòãåíîôàçîâèé àíàë³ç â³äïàëåíèõ ñïëàâ³â
ï³äòâåðäèâ ïðèñóòí³ñòü ò³ëüêè ôàçè Ti2Ni.

Îá’ºêòàìè åêñïåðèìåíòàëüíîãî äîñë³äæåí-
íÿ áóëè íàï³âêðóãë³ ïëàñòèíè ïëàâëåíîãî Ti2Ni
ä³àìåòðîì 13 ìì ³ çàâòîâøêè 1 ìì, ÿê³ íàð³çàëè
åëåêòðî³ñêðîâèì ñïîñîáîì ³ç öèë³íäðîâèõ
çëèâê³â. Íà ïëîñêîïàðàëåëüíèõ ïîâåðõíÿõ ïëàñ-
òèí áóëî âèãîòîâëåíî øë³ôè áåçïîñåðåäíüî ïå-
ðåä ïî÷àòêîì ã³äðèäíèõ åêñïåðèìåíò³â ³ç ìå-
òîþ óñóíåííÿ îêñèäíèõ ïë³âîê ³ ïîëåãøåííÿ àê-
òèâàö³¿ ïðîöåñó ã³äðóâàííÿ. Çðàçêè çàçäàëåã³äü
àêòèâóâàëè íàãð³âàííÿì ó ôîðâàêóóì³ 0,1 Ïà é
çàõèùàëè â³ä îêèñëåííÿ çà äîïîìîãîþ çàñèïêè
ÐÇÌ-âì³ñíîãî ñïëàâó (ñïîëóêè, ùî ì³ñòèòü
ð³äê³ñíîçåìåëüí³ ìåòàëè) Mn0,5La0,5Ni4Co ç âè-
ñîêîþ ñïîð³äíåí³ñòþ äî êèñíþ.

Ñòðóêòóðíî-ôàçîâèé ìåõàí³çì äåñòðóêòèâíî-
ãî ã³äðóâàííÿ Ti2Ni äîñë³äæóâàëè øëÿõîì ïî-
ñë³äîâíîãî äð³áíîêðîêîâîãî íàâîäíþâàííÿ
çðàçê³â çà ïîñò³éíèõ òåìïåðàòóð 293, 373, 573,
773, 973 Ê ï³ä òèñêîì âîäíþ 1,0 ÌÏà ³ç ïîäàëü-
øèì ðåíòãåíîôàçîâèì àíàë³çîì ïðîäóêò³â âçàº-
ìîä³¿ Ti2Ni ³ç âîäíåì íà äèôðàêòîìåòð³ ÄÐÎÍ-2
â CuKα-âèïðîì³íþâàíí³. Äëÿ âèãîòîâëåííÿ ñåð³¿
çðàçê³â ³ç äåäàë³ á³ëüøîþ ê³ëüê³ñòþ ïîãëèíóòî-
ãî âîäíþ â êîæíîìó åêñïåðèìåíò³ âèêîðèñòîâó-
âàëè íîâ³ ïëàñòèíè Ti2Ni.

Íà ðèñ. 1 íàâåäåíî äèôðàêòîãðàìè âèõ³äíî-
ãî Ti2Ni òà ïðîäóêò³â éîãî âçàºìîä³¿ ç âîäíåì
çà òåìïåðàòóð 293 òà 373 Ê ï³ä òèñêîì âîäíþ
1,0 ÌÏà ïðîòÿãîì â³äïîâ³äíî 960 òà 240 ãîä. ²ç
ðèñ. 1á âèäíî, ùî ï³ñëÿ âçàºìîä³¿ Ti2Ni ç âîäíåì
çà ê³ìíàòíî¿ òåìïåðàòóðè óòâîðèâñÿ éîãî ã³äðèä.
Êðèñòàë³÷íà ðåø³òêà öüîãî ã³äðèäó ìàº ãðàíå-
öåíòðîâàíó êóá³÷íó ñòðóêòóðó (ÃÖÊ-ñòðóêòóðó)
òà ³äåíòè÷íà ðåø³òö³ âèõ³äíîãî ³íòåðìåòàë³äó, àëå
ç³ çá³ëüøåíèì íà 6% ïàðàìåòðîì à (a = 11,98 A ° ).
Çà äîïîìîãîþ äàíèõ ðîá³ò [1, 3, 11] óñòàíîâëå-

Òàáëèöÿ 1. Â³ëüí³ åíåðã³¿ Ã³ááñà (ΔΔΔΔΔG) äëÿ ðåàêö³é ã³äðóâàííÿ ³íòåðìåòàë³äó Ti2Ni

ÊÎÍÑÎËÈÄÈÐÎÂÀÍÍÛÅ ÍÀÍÎÑÒÐÓÊÒÓÐÍÛÅ ÌÀÒÅÐÈÀËÛ, ÒÐÅÕÌÅÐÍÛÅ ÎÁÚÅÊÒÛ
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íî, ùî ïðèáëèçíèé ñêëàä ã³äðèäó â³äïîâ³äàº ôîð-
ìóë³ Ti2NiH3,6. Îñê³ëüêè çà ê³ìíàòíî¿ òåìïåðà-
òóðè çíà÷åííÿ â³ëüíî¿ åíåðã³¿ Ã³ááñà äëÿ ðåàêö³¿
äåñòðóêòèâíîãî ã³äðóâàííÿ Ti2Ni ìåíøå, àí³æ
äëÿ ïðÿìîãî ã³äðóâàííÿ (òàáë. 1), òî îäåðæàíèé
ã³äðèä Ti2NiH3,6 º ìåòàñòàá³ëüíèì. Î÷åâèäíî,
øâèäê³ñòü äåñòðóêòèâíîãî ã³äðóâàííÿ Ti2Ni çà
ê³ìíàòíî¿ òåìïåðàòóðè ë³ì³òóº ðåàë³çàö³þ ïðî-
öåñó äåñòðóêòèâíîãî ã³äðóâàííÿ â óìîâàõ êîí-
êóðåíö³¿ ç ðåàêö³ºþ ïðÿìîãî ã³äðóâàííÿ,
øâèäê³ñòü ÿêî¿ âèùà.

Äèôðàêòîãðàìà çðàçêà ï³ñëÿ ã³äðóâàííÿ çà
òåìïåðàòóðè 373 Ê (ðèñ. 1â) äåìîíñòðóº íåçíà÷-
íå ðîçøèðåííÿ âèõ³äíî¿ êðèñòàë³÷íî¿ ðåø³òêè
Ti2Ni íà 0,6% (a = 11,37 A ° ), ùî â³äïîâ³äàº ñêëà-
äó ïðÿìîãî ã³äðèäó Ti2NiH0,37.

Íà ðèñ. 2 íàâåäåíî äèôðàêòîãðàìè ïðîäóêò³â
âçàºìîä³¿ Ti2Ni ³ç âîäíåì çà òåìïåðàòóðè 573 Ê
ï³ä òèñêîì âîäíþ 1,0 ÌÏà. ßê âèäíî ç ðèñóíêà,
ï³ñëÿ 24 ãîä íàâîäíþâàííÿ ôàçîâèé ñêëàä â³äïî-
â³äàº âèõ³äíîìó ³íòåðìåòàë³äîâ³, à ï³ñëÿ 72 ãîä
âçàºìîä³¿ Ti2Ni ³ç âîäíåì çàðåºñòðîâàíî àìîðôí³

ïðîäóêòè äåñòðóêòèâíîãî ã³äðóâàííÿ, à ñàìå
ã³äðèä òèòàíó òà ³íòåðìåòàë³ä TiNi3. Îòæå, çà
573 Ê ðåàë³çîâàíî äåñòðóêòèâíå ã³äðóâàííÿ
Ti2Ni.

Ìè òàêîæ äîñë³äæóâàëè ã³äðóâàííÿ Ti2Ni çà
òåìïåðàòóðè 973 Ê. Ôàçîâèé ñêëàä çðàçêà, ã³äðî-
âàíîãî ïðîòÿãîì 72 ãîä (ðèñ. 3), â³äïîâ³äàº
ñóì³ø³ ôàç γ-ã³äðèäó òèòàíó (ÃÖÊ) òà ³íòåðìå-
òàë³ä³â TiNi3 ³ TiNi (àóñòåí³òó), ÿê³ º ïðîäóêòàìè
äåñòðóêòèâíîãî ã³äðóâàííÿ Ti2Ni. Çìåíøåíèé íà
3,7% (a = 4,285 A ° ) ïàðàìåòð ðåø³òêè ÃÖÊ-ã³äðè-
äó òèòàíó ñâ³ä÷èòü ïðî íåçàâåðøåí³ñòü ïðîöå-
ñó ã³äðóâàííÿ òèòàíó. Îäíî÷àñíà ïðèñóòí³ñòü ó
ïðîäóêòàõ äåñòðóêòèâíîãî ã³äðóâàííÿ Ti2Ni
³íòåðìåòàë³ä³â TiNi òà TiNi3 ãîâîðèòü ïðî ïî-
ñë³äîâí³ñòü ïåðåòâîðåííÿ ³íòåðìåòàë³äíèõ ôàç
çàëåæíî â³ä ê³ëüêîñò³ ïðîã³äðîâàíîãî òèòàíó òà
ïðî íåçàâåðøåí³ñòü ðåàêö³¿.

Íà ðèñ. 4 çîáðàæåíî äèôðàêòîãðàìè ïðîäóêò³â
âçàºìîä³¿ Ti2Ni ç âîäíåì çà òåìïåðàòóðè 773 Ê
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ï³ä òèñêîì âîäíþ 1,0 ÌÏà. Ï³ñëÿ 2,5 ãîä âçàº-
ìîä³¿ çàðåºñòðîâàíî çìåíøåííÿ ³íòåíñèâíîñò³
ï³ê³â Áðåããà, ùî ïîâ’ÿçàíî ç ðîçóïîðÿäêóâàííÿì
ñòðóêòóðè ÷àñòèíè âèõ³äíîãî ³íòåðìåòàë³äó.
Ï³ñëÿ 4 ãîä ã³äðóâàííÿ çàðåºñòðîâàíî àìîðôíèé
³íòåðìåòàë³ä TiNi3 òà γ-ã³äðèä òèòàíó ÃÖÊ-ñòðóê-
òóðè ç ïàðàìåòðîì a = 4,43 A ° . Ï³ñëÿ 24 ãîä âè-
òðèìóâàííÿ çðàçêà ó âîäí³ îäåðæàíî ê³íöåâ³ çà-
êðèñòàë³çîâàí³ ïðîäóêòè äåñòðóêòèâíîãî ã³äðóâàí-
íÿ – TiNi3 òà ã³äðèä òèòàíó (ðèñ. 4ä).

Òàêèì ÷èíîì, äåñòðóêòèâíå ã³äðóâàííÿ Ti2Ni
â³äáóâàºòüñÿ øëÿõîì ðîçóïîðÿäêóâàííÿ âèõ³äíî¿
ñòðóêòóðè ³íòåðìåòàë³äó òà ïîñë³äîâíîãî óòâî-
ðåííÿ àìîðôíèõ ³ êðèñòàë³÷íèõ ôàç ã³äðèäó òèòà-
íó òà çáàãà÷åíèõ íà í³êåëü ³íòåðìåòàë³ä³â TiNi,
TiNi3 çã³äíî ç ä³àãðàìîþ ñòàíó Ti–Ni. Ñïîâ³ëü-
íåííÿ ïðîöåñó äåñòðóêòèâíîãî ã³äðóâàííÿ çà òåì-
ïåðàòóðè 973 Ê ïîð³âíÿíî ç 773 Ê ñïðè÷èíåíå
îêèñíåííÿì ïîâåðõí³ çðàçêà äîì³øêàìè ó âîäí³.

Ïðîâåäåíî ðåêîìá³íàö³þ âèõ³äíîãî ³íòåðìå-
òàë³äó Ti2Ni çà òåìïåðàòóðè 1073 Ê ó âîäíåâî-
ìó ñåðåäîâèù³ ïðîòÿãîì 4 ãîä ³ç ïðîäóêò³â éîãî
äåñòðóêòèâíîãî ã³äðóâàííÿ TiH2 ³ TiNi3, îäåðæà-
íèõ çà òåìïåðàòóðè 773 Ê ï³ä òèñêîì âîäíþ
1,0 ÌÏà óïðîäîâæ 24 ãîä. ²ç äèôðàêòîãðàìè ïðî-
äóêò³â ðåêîìá³íàö³¿ (ðèñ. 4å) âèäíî, ùî óòâîðèâ-
ñÿ ³íòåðìåòàë³ä Ti2Ni òà çàðåºñòðîâàíî çàëèø-
êè ã³äðèäó òèòàíó é TiNi3. Öå ï³äòâåðäæóº ìîæ-
ëèâ³ñòü ðåêîìá³íàö³¿ Ti2Ni ó âîäí³.

Íà îñíîâ³ îäåðæàíèõ ðåçóëüòàò³â ìîæíà çðî-
áèòè òàê³ âèñíîâêè.

Òåðìîäèíàì³÷íèì àíàë³çîì óñòàíîâëåíî, ùî
ðåàêö³¿ ïðÿìîãî òà äåñòðóêòèâíîãî ã³äðóâàííÿ
³íòåðìåòàë³äó Ti2Ni äîçâîëåíî â ä³àïàçîí³ òåì-
ïåðàòóð 298–973 Ê, ïðè÷îìó ðåàêö³ÿ äåñòðóêòèâ-
íîãî ã³äðóâàííÿ º òåðìîäèíàì³÷íî ïð³îðèòåòíîþ.

Âçàºìîä³ÿ Ti2Ni ç âîäíåì çà òåìïåðàòóð 298
òà 373 Ê â³äáóâàºòüñÿ çà ðåàêö³ºþ ïðÿìîãî ã³äðó-
âàííÿ ç óòâîðåííÿì ã³äðèä³â Ti2NiHx. Öå ïîÿñ-
íþºòüñÿ òèì, ùî øâèäê³ñòü ïðÿìîãî ã³äðóâàííÿ
âèùà çà øâèäê³ñòü äåñòðóêòèâíîãî ã³äðóâàííÿ ó
öüîìó òåìïåðàòóðíîìó ä³àïàçîí³, ùî çàáåçïå÷óº
ïð³îðèòåòí³ñòü ðåàêö³¿ ïðÿìîãî ã³äðóâàííÿ.

Óñòàíîâëåíî ñòðóêòóðíî-ôàçîâèé ìåõàí³çì
äåñòðóêòèâíîãî ã³äðóâàííÿ Ti2Ni. Â³í ïîëÿãàº â
ðîçóïîðÿäêóâàíí³ ñòðóêòóðè âèõ³äíîãî ³íòåðìå-
òàë³äó, âèá³ðêîâîìó ã³äðóâàíí³ òèòàíó ç³ ñêëàäó
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âèõ³äíîãî ìàòåð³àëó òà ïîñë³äîâíîìó óòâîðåíí³
àìîðôíèõ ³ êðèñòàë³÷íèõ ôàç çáàãà÷åíèõ íà í³êåëü
³íòåðìåòàë³ä³â çà ñõåìîþ Ti2Ni → TiNi → TiNi3
çã³äíî ç ä³àãðàìîþ ñòàíó Ti–Ni.

Èññëåäîâàíî âçàèìîäåéñòâèå èíòåðìåòàëëèäà Ti2Ni ñ âî-
äîðîäîì â äèàïàçîíå òåìïåðàòóð 298–973 Ê ïîä äàâëåíè-
åì âîäîðîäà 1,0 ÌÏà. Îáúåêòàìè áûëè øëèôîâàííûå ïëàñ-
òèíû Ti2Ni.
Ïðîâåäåí òåðìîäèíàìè÷åñêèé àíàëèç ðåàêöèé ïðÿìîãî è
äåñòðóêòèâíîãî ãèäðèðîâàíèÿ Ti2Ni ïðè òåìïåðàòóðàõ
298–973 Ê è óñòàíîâëåí òåðìîäèíàìè÷åñêèé ïðèîðèòåò
ðåàêöèè äåñòðóêòèâíîãî ãèäðèðîâàíèÿ. Ýêñïåðèìåíòàëü-
íî ïîêàçàíî, ÷òî ïðè òåìïåðàòóðàõ 298 è 373 Ê ïðîèñõîäèò
ïðÿìîå ãèäðèðîâàíèå, ïðè÷åì ìàêñèìàëüíîå íàâîäîðîæè-
âàíèå ïðèâîäèò ê îáðàçîâàíèþ ãèäðèäà Ti2NiH3,6. Ýòî
îáúÿñíÿåòñÿ âûñîêîé ñêîðîñòüþ ðåàêöèè ïðÿìîãî ãèäðè-
ðîâàíèÿ ïðè íèçêèõ òåìïåðàòóðàõ â ñðàâíåíèè ñî ñêîðîñ-
òüþ äåñòðóêòèâíîãî ãèäðèðîâàíèÿ.
Óñòàíîâëåíà ïîñëåäîâàòåëüíîñòü ôàçîâûõ ïðåâðàùåíèé â
ïðîöåññå äåñòðóêòèâíîãî ãèäðèðîâàíèÿ Ti2Ni ïðè òåìïå-
ðàòóðàõ 573–973 Ê. Ñòðóêòóðíî-ôàçîâûé ìåõàíèçì äå-
ñòðóêòèâíîãî ãèäðèðîâàíèÿ Ti2Ni ñîñòîèò â ðàçóïîðÿäî-
÷åíèè èñõîäíîé ñòðóêòóðû èíòåðìåòàëëèäà, ñåëåêòèâíîì
ãèäðèðîâàíèè òèòàíà èç ñîñòàâà èñõîäíîãî èíòåðìåòàëëè-
äà è îáðàçîâàíèè íîâûõ èíòåðìåòàëëè÷åñêèõ ôàç, îáîãà-
ùåííûõ íèêåëåì, ïî ñõåìå Ti2Ni → TiNi → TiNi3 â ñîîòâåò-
ñòâèè ñ äèàãðàììîé ñîñòîÿíèÿ Ti–Ni.

Êëþ÷åâûå ñëîâà: èíòåðìåòàëëèä Ti2Ni, äåñòðóêòèâíîå
ãèäðèðîâàíèå

Ti2Ni interaction with hydrogen in temperature range of 298–
973 K under hydrogen pressure of 1,0 MPa was investigated.
Objects were polished plates of Ti2Ni.
The thermodynamic analysis of Ti2Ni direct and destructive
hydrogenation reactions in temperature range of 298–973 K
were carried out. The thermodynamic priority of destructive
hydrogenation reaction was determinate. It is experimentally
shown that direct hydrogenation reaction occurs at temperatures
of 298 and 373 K, and maximum hydrogenating results in
formation of Ti2NiH3,6 hydride. Later is explained by higher
reaction rate of direct hydrogenation in comparison with
destructive hydrogenation rate at low temperatures.
The consequence of phase transformations in Ti2Ni destructive
hydrogenation process was ascertained at temperatures 573–
973 K. The structural-phase mechanism of Ti2Ni destructive
hydrogenation consists in the structure disordering of initial

intermetallide, selective hydrogenation of titanium in the initial
intermetallic constitution and forming of new nickel-enriched
intermetallic phases, following the scheme Ti2Ni → TiNi → TiNi3.

Key words: Ti2Ni intermetallide, destructive hydrogenation
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