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Èçîáðåòåíèå îòíîñèòñ  ê óñòðîéñòâàì äë 
íàíåñåíè  ïîêðûòèé èç ïîðîøêîâûõ ìàòåðèàëîâ
ãàçîäèíàìè÷åñêèì íàïûëåíèåì ïåðåíîñíîãî òèïà.
Â ïðåäëîæåííîì óñòðîéñòâå, ñîäåðæàùåì èñòî÷íèê
ñæàòîãî ãàçà, äîçàòîð ïîðîøêà, áëîê íàïûëåíè ,
âûïîëíåííûé â âèäå ïåðåíîñíîãî ðó÷íîãî
èíñòðóìåíòà ñ äèñòàíöèîííûì óïðàâëåíèåì è
ñîñòî ùèé èç ñâåðõçâóêîâîãî ñîïëà è æåñòêî
ñâ çàííîãî ñ íèì íàãðåâàòåë  ãàçà, âûïîëíåííîãî â
âèäå ìåòàëëè÷åñêîãî êîðïóñà ñ ðàçìåùåííûì
âíóòðè ýëåêòðîòåïëîèçîë òîðîì ñî ñêâîçíûìè
ïàðàëëåëüíûìè ïíåâìîêàíàëàìè è âñòðîåííûìè â
íèõ íàãðåâàòåëüíûìè ýëåìåíòàìè, à òàêæå
ïíåâìîïðîâîä ïîäà÷è ïîðîøêà îò äîçàòîðà ê
ñâåðõçâóêîâîìó ñîïëó, çàïîðíóþ àðìàòóðó è áëîê
óïðàâëåíè  è êîíòðîë  íàïûëåíè , ñâ çàííûå
ìåæäó ñîáîé ãèáêèìè ïíåâìîýëåêòðîïðîâîäàìè,
ñîãëàñíî èçîáðåòåíèþ íàãðåâàòåëü ãàçà óñòàíîâëåí

ñîîñíî ñâåðõçâóêîâîìó ñîïëó, ïðè ýòîì
ýëåêòðîòåïëîèçîë òîð íàãðåâàòåë  ãàçà âûïîëíåí
èç âíóòðåííåãî è âíåøíåãî êîàêñèàëüíî
óñòàíîâëåííûõ îäèí â äðóãîì öèëèíäðîâ, ïðè÷åì
âî âíóòðåííåì öèëèíäðå âûïîëíåí öåíòðàëüíûé
ñêâîçíîé êàíàë äë  ïðîõîæäåíè  ïíåâìîïðîâîäà
ïîäà÷è ïîðîøêà îò äîçàòîðà ê ñâåðõçâóêîâîìó
ñîïëó, à ïíåâìîêàíàëû âûïîëíåíû ïî åãî
ïåðèôåðèè â âèäå ïàçîâ, ïðè ýòîì âíóòðåííèé è
âíåøíèé öèëèíäðû ýëåêòðîòåïëîèçîë òîðà
íàãðåâàòåë  ãàçà âûïîëíåíû èç òåðìîñòîéêîãî
ìàòåðèàëà ñ ýëåêòðîòåïëîèçîë öèîííûì
ïîêðûòèåì íà ïîâåðõíîñò õ, îãðàíè÷èâàþùèõ
ïíåâìîêàíàëû. Îáåñïå÷èâàåòñ  ðàñøèðåíèå
òåõíîëîãè÷åñêèõ âîçìîæíîñòåé, óïðîùåíèå
êîíñòðóêöèè, ñíèæåíèå âåñà, ïîâûøåíèå
ðåìîíòîïðèãîäíîñòè è ïîâûøåíèå ýôôåêòèâíîñòè
ðàáîòû. 1 ç. ï. ô-ëû, 3 èë.

Ñòðàíèöà: 1

RU

R
U

2
2
4
7
1
7
4

C
2

2
C

4
7

1
7

4
2

2
U

R

http://www.fips.ru/cdfi/fips.dll/ru?ty=29&docid=2247174


Ñòðàíèöà: 2

R
U

2
2
4
7
1
7
4

C
2

2
C

4
7

1
7

4
2

2
U

R



RUSSIAN FEDERATION

FEDERAL SERVICE
FOR INTELLECTUAL PROPERTY,

PATENTS AND TRADEMARKS

(51) Int. Cl.7

C 23 C 24/04

(19) RU (11) 2 247 174(13) C2

(12) ABSTRACT OF INVENTION

(21), (22) Application: 2003113941/02, 30.04.2003

(24) Effective date for property rights: 30.04.2003

(45) Date of publication: 27.02.2005 Bull. 6

Mail address:
630090, g.Novosibirsk, ul. Institutskaja, 4/1, ITPM
SO RAN, patentnyj otdel

(72) Inventor(s):     
Kosarev V.F. (RU),
Lavrushin V.V. (RU),
Spesivtsev V.P. (RU),
Sjun Tjan'in (CN),
U Tsze (CN),
Tszin' Khuatszy (CN)

(73) Proprietor(s):  
Institut teoreticheskoj i prikladnoj mekhaniki SO
RAN (RU)

(54) APPARATUS FOR GASODYNAMIC DEPOSITION OF POWDER MATERIALS
(57) Abstract: 

FIELD: portable apparatuses for applying coatings
of powder materials by gasodynamic deposition.

SUBSTANCE: apparatus includes compressed gas
source, powder meter, deposition unit in the form of
portable manual tool with remote control having
supersonic nozzle and gas heater rigidly connected
with it. Gas heater includes metallic body inside
which electric and heat insulation having through
mutually parallel pneumatic ducts with inserted in
them heating members. Apparatus also includes
pneumatic duct for feeding powder from powder meter
to supersonic nozzle, locking devices and unit for
controlling deposition process, said units are
mutually connected through flexible pneumatic ducts
and electric connection wires. According to invention
electric and heat insulation of gas heater includes
inner and outer cylinders coaxially arranged one
inside other. Inner cylinder has central through
passage for placing pneumatic duct for feeding powder
from meter to supersonic nozzle. Pneumatic ducts

along its periphery are in the form of grooves. Inner
and outer cylinders of electric heat insulation of
gas heater are made of heat resistant material having
electric and heat insulated coating on surfaces
restricting pneumatic ducts.

EFFECT: enlarged manufacturing possibilities,
simplified design, lowered mass, improved capability
for repairing works, enhanced operational efficiency.

2 cl, 3 dwg
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Èçîáðåòåíèå îòíîñèòñ  ê óñòðîéñòâàì íàíåñåíè  ïîêðûòèé èç ïîðîøêîâûõ ìàòåðèàëîâ
ãàçîäèíàìè÷åñêèì íàïûëåíèåì ïåðåíîñíîãî òèïà è ìîæåò íàéòè ïðèìåíåíèå â
ìàøèíîñòðîåíèè, ýíåðãåòèêå, ìåòàëëóðãèè è äðóãèõ ñôåðàõ ïðîèçâîäñòâà äë  ïîëó÷åíè 
îäíî- è ìíîãîñëîéíûõ ïîêðûòèé ðàçëè÷íîãî ôóíêöèîíàëüíîãî íàçíà÷åíè .

Èçâåñòíî óñòðîéñòâî äë  ãàçîäèíàìè÷åñêîãî íàïûëåíè , ñîäåðæàùåå èñòî÷íèê ñæàòîãî
ãàçà, äîçàòîð ïîðîøêà, ñâåðõçâóêîâîé ñîïëîâîé óçåë, íàãðåâàòåëü ðàáî÷åãî ãàçà, à òàêæå
ñèñòåìó ðåãóëèðîâàíè  ñêîðîñòåé ÷àñòèö ïîðîøêà, âêëþ÷àþùóþ çàïîðíî-ðåãóëèðóþùèå
îðãàíû. [1].

Íåäîñòàòêîì ýòîé êîíñòðóêöèè  âë åòñ  îãðàíè÷åííîñòü òåõíîëîãè÷åñêèõ è
ôóíêöèîíàëüíûõ âîçìîæíîñòåé, çàêëþ÷àþùèõñ  â òîì, ÷òî íàãðåâàòåëüíûé ýëåìåíò
âûïîëíåí â âèäå äëèííîìåðíîé ýëåêòðîïðîâîä ùåé òðóáêè, âíóòðåíí   ÷àñòü êîòîðîé
 âë åòñ  ïíåâìîêàíàëîì ðàáî÷åãî ãàçà, ÷òî âûçûâàåò óâåëè÷åíèå ãàáàðèòîâ è âåñà
íàãðåâàòåë  â öåëîì è óñëîæí åò èñïîëüçîâàíèå åãî â âèäå ïåðåíîñíîãî èíñòðóìåíòà.

Èçâåñòíî òàêæå óñòðîéñòâî äë  ãàçîäèíàìè÷åñêîãî íàïûëåíè  ïîðîøêîâûõ ìàòåðèàëîâ
ïåðåíîñíîãî òèïà [2]. Ýòî óñòðîéñòâî âûïîëíåíî â âèäå áëîêà íàïûëåíè  è áëîêà
óïðàâëåíè , ñâ çàííûõ ìåæäó ñîáîé ãèáêèìè ïíåâìîýëåêòðîïðîâîäàìè. Áëîê íàïûëåíè 
âûïîëíåí â âèäå ïåðåíîñíîãî ðó÷íîãî èíñòðóìåíòà ñ äèñòàíöèîííûì óïðàâëåíèåì è
ñîñòîèò èç ñâåðõçâóêîâîãî ñîïëà è æåñòêî ñâ çàííîãî ñ íèì íàãðåâàòåë  ãàçà.

Íåäîñòàòîê ýòîé êîíñòðóêöèè çàêëþ÷àåòñ  â òîì, ÷òî îñü ñâåðõçâóêîâîãî ñîïëà íå ñîîñíà
ñ íàãðåâàòåëåì ãàçà, à ïîäâîä ïîðîøêà îò äîçàòîðà ê ñâåðõçâóêîâîìó ñîïëó ïðîèçâîäèòñ 
ïîñðåäñòâîì ãèáêîãî ïíåâìîïðîâîäà; ýëåêòðîòåïëîèçîë òîð íàãðåâàòåë  ãàçà âûïîëíåí ñî
ñêâîçíûìè ïíåâìîêàíàëàìè, òðóäíîäîñòóïíûìè äë  ðàçìåùåíè  â íèõ íàãðåâàòåëüíûõ
ýëåìåíòîâ. Èçãîòîâëåíèå ýëåêòðîòåïëîèçîë òîðà ñî ñêâîçíûìè ïàðàëëåëüíûìè
ïíåâìîêàíàëàìè èìååò òåõíîëîãè÷åñêèå òðóäíîñòè, à íåñîîñíîñòü ñâåðõçâóêîâîãî ñîïëà ñ
íàãðåâàòåëåì ãàçà ñíèæàåò ýôôåêòèâíîñòü ðàáîòû óñòàíîâêè.

Çàäà÷åé òåõíè÷åñêîãî ðåøåíè   âë åòñ  ðàñøèðåíèå òåõíîëîãè÷åñêèõ âîçìîæíîñòåé,
óïðîùåíèå êîíñòðóêöèè è ñíèæåíèå åå âåñà, ïîâûøåíèå ðåìîíòîïðèãîäíîñòè, à òàêæå
ïîâûøåíèå ýôôåêòèâíîñòè ðàáîòû óñòðîéñòâà ãàçîäèíàìè÷åñêîãî íàïûëåíè  ïîðîøêîâûõ
ìàòåðèàëîâ ïåðåíîñíîãî òèïà.

Ïîñòàâëåííà  çàäà÷à äîñòèãàåòñ  áëàãîäàð  òîìó, ÷òî óñòðîéñòâî ãàçîäèíàìè÷åñêîãî
íàïûëåíè  ïîðîøêîâûõ ìàòåðèàëîâ, ñîäåðæàùåå èñòî÷íèê ñæàòîãî ãàçà, äîçàòîð ïîðîøêà,
áëîê íàïûëåíè , âûïîëíåííûé â âèäå ïåðåíîñíîãî ðó÷íîãî èíñòðóìåíòà ñ äèñòàíöèîííûì
óïðàâëåíèåì è ñîñòî ùèé èç ñâåðõçâóêîâîãî ñîïëà è æåñòêî ñâ çàííîãî ñ íèì íàãðåâàòåë 
ãàçà, âûïîëíåííîãî â âèäå ìåòàëëè÷åñêîãî êîðïóñà ñ ðàçìåùåííûì âíóòðè
ýëåêòðîòåïëîèçîë òîðîì ñî ñêâîçíûìè ïàðàëëåëüíûìè ïíåâìîêàíàëàìè è âñòðîåííûìè â
íèõ íàãðåâàòåëüíûìè ýëåìåíòàìè, à òàêæå ïíåâìîïðîâîä ïîäà÷è ïîðîøêà îò äîçàòîðà ê
ñâåðõçâóêîâîìó ñîïëó, çàïîðíóþ àðìàòóðó è áëîê óïðàâëåíè  è êîíòðîë  íàïûëåíè ,
ñâ çàííûå ìåæäó ñîáîé ãèáêèìè ïíåâìîýëåêòðîïðîâîäàìè. Íàãðåâàòåëü ãàçà óñòàíîâëåí
ñîîñíî ñâåðõçâóêîâîìó ñîïëó, ïðè ýòîì ýëåêòðîòåïëîèçîë òîð íàãðåâàòåë  ãàçà âûïîëíåí
èç âíóòðåííåãî è âíåøíåãî êîàêñèàëüíî óñòàíîâëåííûõ îäèí â äðóãîì öèëèíäðîâ, ïðè÷åì
âî âíóòðåííåì öèëèíäðå âûïîëíåí öåíòðàëüíûé ñêâîçíîé êàíàë äë  ïðîõîæäåíè 
ïíåâìîïðîâîäà ïîäà÷è ïîðîøêà îò äîçàòîðà ê ñâåðõçâóêîâîìó ñîïëó, à ïíåâìîêàíàëû
âûïîëíåíû ïî åãî ïåðèôåðèè â âèäå ïàçîâ, ïðè ýòîì âíóòðåííèé è âíåøíèé öèëèíäðû
ýëåêòðîòåïëîèçîë òîðà íàãðåâàòåë  ãàçà âûïîëíåíû èç òåðìîñòîéêîãî ìàòåðèàëà ñ
ýëåêòðîòåïëîèçîë öèîííûì ïîêðûòèåì íà ïîâåðõíîñò õ, îãðàíè÷èâàþùèõ ïíåâìîêàíàëû.

Ýëåêòðîòåïëîèçîë öèîííîå ïîêðûòèå íà ïîâåðõíîñò õ, îãðàíè÷èâàþùèõ ïíåâìîêàíàëû,
âûïîëíåíî ìèêðîäóãîâûì îêñèäèðîâàíèåì.

Öåíòðàëüíûé ñêâîçíîé êàíàë äë  ïðîõîæäåíè  ïíåâìîïðîâîäà îò äîçàòîðà ïîðîøêà ê
ñâåðõçâóêîâîìó ñîïëó, âûïîëíåííûé âî âíóòðåííåì öèëèíäðå ýëåêòðîòåïëîèçîë òîðà,
ïîçâîë åò óñòàíîâèòü ñâåðõçâóêîâîå ñîïëî ñîîñíî ñ íàãðåâàòåëåì ãàçà, ÷òî îáåñïå÷èâàåò
ñîâìåùåíèå íàïðàâëåíèé ïîòîêîâ ïîäîãðåòîãî ãàçà è ãàçîïîðîøêîâîé ñìåñè, à ýòî
óëó÷øàåò òåõíè÷åñêèå õàðàêòåðèñòèêè óñòàíîâêè è ïîâûøàåò ýôôåêòèâíîñòü åå ðàáîòû.

Ïðåäëàãàåìà  êîíñòðóêöè  ýëåêòðîòåïëîèçîë òîðà íàãðåâàòåë  ãàçà ïîâûøàåò
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òåõíîëîãè÷íîñòü åãî èçãîòîâëåíè  è ñáîðêè, à òàêæå ñîçäàåò âîçìîæíîñòü èçãîòîâëåíè  åãî
èç òåðìîñòîéêèõ ìàòåðèàëîâ ñ ýëåêòðîòåïëîèçîë öèîííûì ïîêðûòèåì ïîâåðõíîñòåé
îãðàíè÷èâàþùèõ ïíåâìîêàíàëû. Íàïðèìåð, èç ñïëàâîâ öâåòíûõ ìåòàëëîâ (àëþìèíèåâûõ
èëè òèòàíîâûõ) ñ îáðàáîòêîé ïîâåðõíîñòåé, îãðàíè÷èâàþùèõ ïíåâìîêàíàëû, ìèêðîäóãîâûì
îêñèäèðîâàíèåì. Ïðè ýòîì âíóòðåííèé è âíåøíèé öèëèíäðû ýëåêòðîòåïëîèçîë òîðà ìîãóò
áûòü âûïîëíåíû â ðàçëè÷íîì ñî÷åòàíèè ïåðå÷èñëåííûõ ìàòåðèàëîâ.

Óêàçàííûå ïðèçíàêè íå âû âëåíû â äðóãèõ òåõíè÷åñêèõ ðåøåíè õ ïðè èçó÷åíèè óðîâí 
äàííîé îáëàñòè òåõíèêè, è, ñëåäîâàòåëüíî, ðåøåíèå  âë åòñ  íîâûì è èìååò
èçîáðåòàòåëüñêèé óðîâåíü.

Íà ôèã.1 ïîêàçàí áëîê íàïûëåíè  ñ íàãðåâàòåëåì ãàçà óñòðîéñòâà ãàçîäèíàìè÷åñêîãî
íàïûëåíè  ïîðîøêîâûõ ìàòåðèàëîâ.

Íà ôèã.2 ïîêàçàí íàãðåâàòåëü ãàçà, ãäå âíóòðåííèé öèëèíäð âûïîëíåí èç ìåòàëëà ñ
ýëåêòðîòåïëîèçîë öèîííûì ïîêðûòèåì, ëèáî èç ñïëàâà öâåòíûõ ìåòàëëîâ ñ îáðàáîòêîé
ïîâåðõíîñòåé, îãðàíè÷èâàþùèõ ïíåâìîêàíàëû, ìèêðîäóãîâûì îêñèäèðîâàíèåì, à âíåøíèé
öèëèíäð èç êåðàìèêè.

Íà ôèã.3 ïîêàçàí íàãðåâàòåëü ãàçà, ãäå âíóòðåííèé öèëèíäð âûïîëíåí èç ìåòàëëà ñ
ýëåêòðîòåïëîèçîë öèîííûì ïîêðûòèåì, à âíåøíèé öèëèíäð èç ñïëàâà öâåòíûõ ìåòàëëîâ ñ
îáðàáîòêîé ìèêðîäóãîâûì îêñèäèðîâàíèåì.

Óñòðîéñòâî ãàçîäèíàìè÷åñêîãî íàïûëåíè  ïîðîøêîâûõ ìàòåðèàëîâ âûïîëíåíî èç
áëîêîâ, ñâ çàííûõ ìåæäó ñîáîé ãèáêèìè ïíåâìîýëåêòðîïðîâîäàìè: áëîêà íàïûëåíè ,
ïðèâåäåííîãî íà ôèã.1, äîçàòîðà ïîðîøêà è áëîêà óïðàâëåíè  è êîíòðîë .

Áëîê íàïûëåíè  âûïîëíåí â âèäå ïåðåíîñíîãî ðó÷íîãî èíñòðóìåíòà ñ äèñòàíöèîííûì
óïðàâëåíèåì. Îí ñîñòîèò èç íàãðåâàòåë  ãàçà 1, âêëþ÷àþùåãî ìåòàëëè÷åñêèé êîðïóñ 2,
ýëåêòðîòåïëîèçîë òîð 3, ïíåâìîêàíàëû 4, íàãðåâàòåëüíûå ýëåìåíòû 5, ïàòðóáîê ïîäâîäà
ðàáî÷åãî ãàçà 6, òåðìîäàò÷èê 7, êíîïêó 8 äèñòàíöèîííîãî óïðàâëåíè  äîçàòîðîì ïîðîøêà è
ñâåðõçâóêîâîãî ñîïëà 9, æåñòêî ñâ çàííîãî ñ íàãðåâàòåëåì ãàçà 1.

Ýëåêòðîòåïëîèçîë òîð 3 íàãðåâàòåë  ãàçà âûïîëíåí èç äâóõ öèëèíäðîâ: âíóòðåííåãî 10
ñ ïíåâìîêàíàëàìè â âèäå ïàçîâ 11 íà âíåøíåé ïîâåðõíîñòè è öåíòðàëüíûì ñêâîçíûì
êàíàëîì 12 è âíåøíåãî öèëèíäðà 13. Â ïàçû âíóòðåííåãî öèëèíäðà óëîæåíû
íàãðåâàòåëüíûå ýëåìåíòû 5, à ÷åðåç öåíòðàëüíûé ñêâîçíîé êàíàë ïðîõîäèò ïíåâìîïðîâîä
14 îò äîçàòîðà ïîðîøêà ê ñâåðõçóêîâîìó ñîïëó 9.

Ðàçáîðíà  êîíñòðóêöè  ýëåêòðîòåïëîèçîë òîðà, âûïîëíåííîãî èç äâóõ öèëèíäðîâ,
óïðîùàåò óêëàäêó íàãðåâàòåëüíûõ ýëåìåíòîâ â ïíåâìîêàíàëû è ïîçâîë åò èñïîëüçîâàòü
äë  åãî èçãîòîâëåíè  íîâûå ïåðñïåêòèâíûå òåõíîëîãè÷åñêèå ïðîöåññû ïîëó÷åíè 
ýëåêòðîòåïëîèçîë öèîííûõ ïîêðûòèé, íàïðèìåð ïëàçìåííîå íàïûëåíèå, ìèêðîäóãîâîå
îêñèäèðîâàíèå è äð. Ïðè ýòîì êîíñòðóêöè  ýëåêòðîòåïëîèçîë òîðà ïîçâîë åò âûïîëíèòü åå
â ðàçëè÷íîì ñî÷åòàíèè ìàòåðèàëîâ â çàâèñèìîñòè îò òåõíîëîãè÷åñêèõ âîçìîæíîñòåé è
òðåáóåìûõ ðåæèìîâ íàãðåâà ðàáî÷åãî ãàçà.

Óñòðîéñòâî ãàçîäèíàìè÷åñêîãî íàïûëåíè  ïîðîøêîâûõ ìàòåðèàëîâ ðàáîòàåò
ñëåäóþùèì îáðàçîì.

Óñòðîéñòâî ïîäêëþ÷àþò ê ñèñòåìå ñæàòîãî ãàçà è ýëåêòðîïèòàíèþ. Íà áëîêå óïðàâëåíè 
è êîíòðîë  çàäàþò è óñòàíàâëèâàþò íåîáõîäèìûå ïàðàìåòðû òåìïåðàòóðû è äàâëåíè 
ðàáî÷åãî ãàçà. Ñæàòûé ãàç ïîäàþò ê äîçàòîðó è áëîêó íàïûëåíè . Ðàáî÷èé ãàç, ïðîõîä 
÷åðåç ïíåâìîêàíàëû 4 íàãðåâàòåë , ïîñòóïàåò â ñâåðõçâóêîâîå ñîïëî 9. Ê ñâåðõçâóêîâîìó
ñîïëó ïî öåíòðàëüíîìó ñêâîçíîìó êàíàëó 12 ïîñòóïàåò îò äîçàòîðà ãàçîïîðîøêîâà  ñìåñü.
Ãàçîïîðîøêîâà  ñìåñü âìåñòå ñ íàãðåòûì ãàçîì â ñîïëå óñêîð åòñ  äî ñâåðõçâóêîâîé
ñêîðîñòè è ïåðåíîñèòñ  íà îáðàáàòûâàåìîå èçäåëèå.

Ïðåäëàãàåìîå êîíñòðóêòèâíîå ðåøåíèå áëîêà íàïûëåíè  îáåñïå÷èâàåò ðàñøèðåíèå
òåõíîëîãè÷åñêèõ âîçìîæíîñòåé, óïðîùåíèå åãî êîíñòðóêöèè è ñíèæåíèå âåñà, à òàêæå
ïîâûøàåò ðåìîíòîïðèãîäíîñòü óñòðîéñòâà ãàçîäèíàìè÷åñêîãî íàïûëåíè  ïîðîøêîâûõ
ìàòåðèàëîâ ïåðåíîñíîãî òèïà è ïîâûøàåò ýôôåêòèâíîñòü åãî ðàáîòû.
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