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Óêàçàíû íåäîñòàòêè ñóùåñòâóþùèõ áóðèëüíûõ ìàøèí è ïðåäëîæåíà êîíñòðóêöèÿ 
çàïàòåíòîâàííîé àäàïòèâíîé áóðèëüíîé ìàøèíû è ïðèíöèï åё ðàáîòû. Äàíà 
ñðàâíèòåëüíàÿ õàðàêòåðèñòèêà áàçîâîãî è íîâîãî âàðèàíòà áóðèëüíûõ ìàøèí. 
Êëþ÷åâûå ñëîâà: áóðèëüíûå ìàøèíû, áóðîâàÿ øòàíãà, ýëåêòðîãèäðàâëè÷åñêèé 
áóð. 
 

 

 
 

ðè ïðîâåäåíèè ïîäãîòîâè-
òåëüíûõ âûðàáîòîê áóðî-

âçðûâíûì ñïîñîáîì ïðîáëåìà ïîâû-
øåíèÿ ñêîðîñòè áóðåíèÿ è íàäåæíî-
ñòè áóðèëüíîãî îáîðóäîâàíèÿ è èíñò-
ðóìåíòà îñòàþòñÿ âåñüìà àêòóàëüíîé. 
Ê íåäîñòàòêàì  ñóùåñòâóþùåãî ïàðêà 
áóðèëüíûõ ìàøèí ÿâëÿåòñÿ íåîáõîäè-
ìîñòü âûïîëíÿòü ðåãóëèðîâêè è íà-
ñòðîéêè ðåæèìîâ áóðåíèÿ íà ðàöèî-
íàëüíûå ïàðàìåòðû èíòóèòèâíî, ïî 
èçìåíåíèþ âèáðàöèé êîðïóñà è øó-
ìîâûì õàðàêòåðèñòèêàì. Ïîýòîìó, 
êàê ïðàâèëî, îïåðàòîðû áóðèëüíîé 
ìàøèíû íå èñïîëüçóþò ïîëíóþ ìîù-
íîñòü ïðèâîäà, çàíèæàÿ óñèëèå ïîäà-
÷è, èëè íàîáîðîò ïîäíèìàþò ðåãóëÿ-
òîðîì äàâëåíèå â ãèäðîöèëèíäðàõ 
ïîäà÷è, ïðè êîòîðîì óñèëèå ïîäà÷è 
ñëèøêîì âûñîêîå, ÷òî ïðèâîäèò èëè ê 
çàêëèíèâàíèþ áóðîâîé øòàíãè èëè ê 
áûñòðîìó èçíîñó áóðîâîé êîðîíêè è 
äðóãèì íàðóøåíèÿ ðåæèìà áóðåíèÿ.  

Èçâåñòíûå áóðèëüíûå ìàøèíû, â 
êîòîðûõ óñèëèå ïîäà÷è àâòîìàòè÷å-
ñêè ðåãóëèðóåòñÿ ñ èçìåíåíèåì ìî-
ìåíòà íà äâèãàòåëå ïóòåì óñòàíîâêè 
îòíîñèòåëüíî ñëîæíîãî è äîðîãî-
ñòîÿùåãî ïðèâîäà, íàïðèìåð, áèðîòà-
òèâíîãî èëè àñèíõðîííîãî äâèãàòåëÿ 
ñ ôàçíûì ðîòîðîì, íå îáåñïå÷èâàþò 
äîëæíîãî óðîâíÿ íàäåæíîñòè è íå 
ïîëó÷èëè èç-çà ýòîãî øèðîêîãî ðàñ-

ïðîñòðàíåíèÿ â óãîëüíîé è äðóãèõ 
îòðàñëÿõ ïðîìûøëåííîñòè. [1]. 

Èçâåñòíû òàêæå áóðèëüíûå ìàøè-
íû, â êîòîðûõ èñïîëüçóåòñÿ àñèí-
õðîííûé ïðèâîä è ãèäðàâëè÷åñêàÿ 
ðåãóëèðóåìàÿ ïîäà÷à, íàïðèìåð, êî-
ëîíêîâîå ñâåðëî «ÝÁÃÏ» [2]. Äîñòî-
èíñòâîì ýòèõ ìàøèí ÿâëÿåòñÿ èõ îò-
íîñèòåëüíàÿ ïðîñòîòà, íàäåæíîñòü è 
ïðàêòè÷åñêè ïðèåìëåìûå õàðàêòåðè-
ñòèêè ïðèâîäà. Íàñòðîéêà íà ðàáî-
÷èé ðåæèì, âûïîëíÿåòñÿ îïåðàòîðîì 
ïóòåì èçìåíåíèÿ óñèëèÿ ïîäà÷è. Íî 
ýòèì ìàøèíàì ïðèñóùè òå æå íåäîñ-
òàòêè êàê â òåõ êîíñòðóêöèÿõ, êîòî-
ðûå óêàçàíû âûøå — ò.å. îòñóòñòâèå 
àäàïòèâíûõ êà÷åñòâ.  

Â ðåçóëüòàòå òâîð÷åñêîãî ïîèñêà 
ïðèåìëåìîãî áûëî ðåàëèçîâàíî 
ïðèíöèïèàëüíî íîâîå òåõíè÷åñêîå 
ðåøåíèå — ïðèäàíèå áóðèëüíîé ìà-
øèíå ÝÁÃÏ-1 ñâîéñòâ àâòîðåãóëèðî-
âàíèÿ, ò.å. èçìåíåíèå ìîìåíòà ñîïðî-
òèâëåíèÿ âðàùåíèþ áóðîâîé øòàíãè 
ïðîèñõîäèò â çàâèñèìîñòè îò èçìåíå-
íèÿ  âåëè÷èíû óñèëèÿ ïîäà÷è, à ïðå-
âûøåíèå ìîìåíòà âðàùåíèÿ âûøå óñ-
òàíîâëåííîãî çíà÷åíèÿ, àâòîìàòè÷å-
ñêè ïðèâîäèò ê ñíèæåíèþ óñèëèÿ ïî-
äà÷è. Ñíèæåíèå ìîìåíòà ñîïðîòèâëå-
íèÿ âðàùåíèþ íèæå óñòàíîâëåííîãî 
çíà÷åíèÿ, àâòîìàòè÷åñêè ïðèâîäèò ê 
óâåëè÷åíèþ óñèëèÿ ïîäà÷è [3].  

Ï 
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Ïðèíöèï ðàáîòû ìîäåðíèçèðîâàí-
íîé áóðèëüíîé ìàøèíû, ãèäðàâëè÷å-
ñêàÿ ñõåìà êîòîðîé ïîêàçàíà íà ðèñ. 1 
ñîñòîèò â ñëåäóþùåì. 

Ðåãóëèðóþùèì ïàðàìåòðîì áóðå-
íèÿ ïðèíÿò ìîìåíò ñîïðîòèâëåíèÿ 

âðàùåíèþ íà øòàíãå. Êîíñòðóêöèÿ 
êîðïóñà áàçîâîé áóðèëüíîé ìàøèíû 
ïîçâîëÿåò çàêðåïèòü åё íà îïîðàõ 12 
óïðóãî, òàê ÷òî âîçðàñòàíèå  ìîìåíòà 
ñîïðîòèâëåíèÿ âðàùåíèþ Ìêð ïðè 
ïîâûøåíèè  êðåïîñòè áóðèìûõ ïîðîä  

 
Ðèñ. 1.  
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ïðîâîäèò îäíîâðåìåííî ê óâåëè÷å-
íèþ óãëà ïîâîðîòà êîðïóñà α = íà 
1..3 ãðàä â âåðòèêàëüíîé ïëîñêîñòè 
îòíîñèòåëüíî èñõîäíîãî ñîñòîÿíèÿ  è 
íàæàòèþ íà ïîäïðóæèíåííûé òîëêà-
òåëü 9 ðåãóëèðóåìîãî äðîññåëÿ 10  
(ðèñ. 1). 

Ïðè ýòîì òîëêàòåëü äðîññåëÿ 10, 
ïåðåìåùàÿñü íà íåêîòîðóþ âåëè÷èíó δ, 
îáåñïå÷èâàåò èçìåíåíèå ðàñõîäà ðà-
áî÷åé æèäêîñòè â ãèäðîöèëèíäðû ïî-
äà÷è îò íóëÿ äî ìàêñèìàëüíî âîçìîæ-
íîãî ðàñõîäà ïðèíÿòîãî íà áàçîâîé 
áóðèëüíîé ìàøèíå è òåì ñàìûì îáåñ-
ïå÷èâàåòñÿ ðåãóëèðîâàíèå ïàðàìåò-
ðîâ ïîäà÷è.  

Òàêèì îáðàçîì, âíåñåíèå èçìåíå-
íèÿ â ñèñòåìó óïðàâëåíèÿ ïóòåì 
âêëþ÷åíèÿ àäàïòèâíîãî çâåíà, ïîçâî-
ëÿåò îáåñïå÷èòü èçìåíåíèå óñèëèÿ  
ïîäà÷è áóðîâîé øòàíãè â çàâèñèìîñòè 
îò ìîìåíòà ñîïðîòèâëåíèÿ âðàùåíèþ. 

Ïåðåä åå âêëþ÷åíèåì, èñõîäÿ èç 
ðàñ÷åòíûõ çíà÷åíèé, îãðàíè÷èâàþùèõ 
ìîìåíò ñîïðîòèâëåíèÿ âðàùåíèþ, óñ 
òàíàâëèâàåòñÿ êðèòè÷åñêîå (ïåðåñ÷è-
òàííîå ñ ó÷åòîì ðàäèóñà âðàùå 
íèÿ — îò îñè øòàíãè äî îïîðû) çíà-
÷åíèå óñèëèÿ ñæèìàþùåé ïðóæèíû: 
Fîïò = (0,8…0,9) Fêð. 

• ïðî÷íîñòü ðåæóùåãî èíñòðóìåíòà; 
• óñòîé÷èâîñòü áóðîâîé ìàøèíû; 
• óñòîé÷èâîñòü áóðîâîé øòàíãè íà 

èçãèá; 
• ïðåäåëüíîé ìîùíîñòè ýëåêòðî-

äâèãàòåëÿ. 
2. Âêëþ÷àåòñÿ ïðèâîä è îñóùåñòâ-

ëÿåòñÿ ïðîöåññ áóðåíèÿ. 
Óìåíüøåíèå ïðîõîäíîãî ñå÷åíèÿ 

äðîññåëÿ 10 ïðèâåäåò ê ñíèæåíèþ 
äàâëåíèÿ íàïîðíîé ïîëîñòè ãèäðîöè-

ëèíäðîâ ïîäà÷è 3 è 5 è, ñëåäîâàòåëü-
íî, ê ñíèæåíèþ óñèëèÿ ïîäà÷è. Ñíè-
æåíèå ìîìåíòà ñîïðîòèâëåíèÿ âðà-
ùåíèþ ïðèâåäåò ê óìåíüøåíèþ äàâ-
ëåíèÿ îïîðû íà ïðóæèíó 13, è â ïðå-
äåëàõ åå ïåðåìåùåíèÿ áóäåò ïåðåäâè-
ãàòüñÿ óïðàâëÿþùèé ýëåìåíò äðîññåëÿ 
— óâåëè÷èâàÿ åãî ïðîõîäíîå ñå÷åíèå, 
÷òî áóäåò ïðèâîäèòü ê óâåëè÷åíèþ 
óñèëèÿ ïîäà÷è. 

Íà ýòàïå ðàçðàáîòêè àäàïòèâíîé 
áóðèëüíîé ìàøèíû áûëà ïðîèçâåäåíà 
ñðàâíèòåëüíàÿ õàðàêòåðèñòèêà áàçîâî-
ãî è íîâîãî âàðèàíòîâ áóðèëüíîé ìà-
øèíû, êîòîðàÿ ïðåäñòàâëåíà â òàáë. 1. 

Íà ðèñ. 2 ïîêàçàíà óñòàíîâëåííàÿ â 
ëàáîðàòîðèè «Ãîðíûå ìàøèíû è îáî-
ðóäîâàíèå» ÃÎÓ ÂÏÎ ØÈ ÞÐÃÒÓ 
(ÍÏÈ) ìîäåðíèçèðîâàííàÿ áóðèëüíàÿ 
ìàøèíà ÝÁÃÏ-1 â ìîìåíò ïðîâåäåíèÿ 
èññëåäîâàíèé. 

Äîñòîèíñòâà áóðèëüíîé  ìàøèíû ñ 
àäàïòèâíîé ñèñòåìîé ïîäà÷è áóðîâîé 
øòàíãè íà çàáîé ñîñòîÿò â ñëåäóþùåì: 

1) àâòîìàòè÷åñêîå ðåãóëèðîâàíèå 
ïðîöåññà áóðåíèÿ ïîçâîëèò ïîëó-
÷èòü ðåæèìû ïîäà÷è, áëèçêèå ê îï-
òèìàëüíûì; 

2) óñèëèå ïîäà÷è àâòîìàòè÷åñêè 
ðåãóëèðóåòñÿ ïðè èçìåíåíèè êðåïîñòè 
ãîðíûõ ïîðîä è çàòóïëåíèè êîðîíêè; 

3) îòíîñèòåëüíî íåáîëüøèå çàòðà-
òû, ñâÿçàííûå ñ ìîäåðíèçàöèåé ñóùå-
ñòâóþùåãî ïàðêà áóðîâûõ ìàøèí; 

4) óâåëè÷åíèå ïðîèçâîäèòåëüíîñòè  
áóðåíèÿ íà 10—12% çà ñ÷åò óâåëè÷å-
íèÿ ñêîðîñòè ïîäà÷è; 

5) ñíèæåíèå èçíîñà ðåæóùåãî èí-
ñòðóìåíòà çà ñ÷åò àâòîìàòè÷åñêîãî 
èçìåíåíèÿ óñèëèÿ ïîäà÷è è ïîääåð-
æàíèÿ îïòèìàëüíûõ ðåæèìîâ ðåçàíèÿ  

 

Òàáëèöà 1  
Ñðàâíèòåëüíàÿ õàðàêòåðèñòèêà áàçîâîãî è íîâîãî âàðèàíòîâ áóðèëüíûõ ìàøèí 
 

Ïðè  êðåïîñòè  ïîðîä  f = 4 ÷ 6: 

Áàçîâûé âàðèàíò Íîâûé 

0,4 ÷ 0,6 ì/ìèí 0,5 ÷ 0,7 ì/ìèí 
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ïðè èçìåíåíèè êðåïîñòè ïîðîäû è 
çàøòûáîâêå áóðîâîé øòàíãè;  

6) ïîâûøåíèå êîýôôèöèåíòà ìà-
øèííîãî âðåìåíè ðàáîòû áóðîâîé 
óñòàíîâêè.  

Ïîñëå çàâåðøåíèÿ ïðîâåäåíèÿ ýêñ-
ïåðèìåíòîâ íà ìîäåðíèçèðîâàííîé  
áóðèëüíîé óñòàíîâêå ÝÁÃÏ-1 ïëàíè-
ðóåòñÿ ïðîâåñòè åё èñïûòàíèÿ øàõò-

íûõ óñëîâèÿõ  ñ öåëüþ ïîäòâåðæäåíèÿ 
ðàáîòîñïîñîáíîñòè ïðåäëîæåííîé 
êîíñòðóêöèè áóðèëüíîé ìàøèíû è 
ïîëó÷åíèÿ äàííûõ, íåîáõîäèìûõ äëÿ 
áîëåå òî÷íîãî îïèñàíèÿ ïðîöåññà 
àäàïòèâíîãî áóðåíèÿ è ñðàâíèòü èõ ñ 
õàðàêòåðèñòèêàìè òèïîâûõ áóðèëüíûõ 
óñòàíîâîê, ðàáîòàþùèõ â àíàëîãè÷-
íûõ óñëîâèÿõ. 
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THE EBGP-1 DRILL-BASED ADAPTIVE ROTATION DRILLING MACHINE 
 
Ostanovsky A.A., PhD Eng, Assistant Professor, e-mail: siurgtu@itsinpi.ru 
Shakhty Institute (Division), South Russia State Technical University (Novocherkassk Polytechnical In-
stitute). 

 
 

 
The author indicates shortcomings of existing drills and proposes the patented adaptive drilling machine 

design and operation principles. The base line and new version drilling machines are characterized. 
The new engineering solution implemented is autoregulation of EBGP-1 drill, i.e., the drill rod antitorque 

moment changes against the change in the pulldown and the rotational torque overshoot results in automatic 
decrease in the pulldown.  

The control system modification due to the adaptive unit introduced enables variation in the drill rod pull-
down depending on the rotational torque. . 

At the adaptive drilling machine design stage, the base line and new version equipment have been compared.  
It is scheduled to test EBGP-1 drill in mine conditions in order to prove serviceability of the proposed drill-

ing machine design and to obtain data required for more exact description of the adaptive drilling process as 
well as for the comparison with standard drills operating under analogous conditions.  

Key words: Drilling machines, drill rod, electrohydraulic rock crusher.  
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