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Ñèñòåìà «äèñê» – îáîä ÿâëÿåòñÿ ñëîæíîé êîíñòðóêöèåé, îáëàäàþùåé ìíîãîîáðàçèåì ñâîéñòâ, êîòîðûå äî íà-
ñòîÿùåãî âðåìåíè íå èçó÷åíû äî êîíöà. Êîëåñî àâòîìîáèëÿ ïðåäñòàâëÿåò ñîáîé îñåñèììåòðè÷íóþ êîíñòðóê-
öèþ, ñîñòîÿùóþ èç îáîäà è äèñêà äëÿ êðåïëåíèÿ åãî ê ñòóïèöå. Ñ îäíîé ñòîðîíû âíåøíèé äèàìåòð äèñêà 
(áóðòèê) ïî îêðóæíîñòè ïðèâàðèâàåòñÿ ê âíóòðåííåìó äèàìåòðó îáîäà (ïîëêå), îáðàçóÿ æåñòêîå íåðàçúåì-
íîå ñîåäèíåíèå. Ñ äðóãîé ñòîðîíû ñ ïîìîùüþ áîëòîâîãî ñîåäèíåíèÿ äèñê ïðèêðåïëÿåòñÿ ê ñòóïèöå, îáðàçóÿ 
êîëåñíî-ñòóïè÷íûé óçåë. Ëèíèÿ ñáîðêè îáîäà è äèñêà êîëåñà ãðóçîâîãî àâòîìîáèëÿ ñîñòîèò èç ñëåäóþùèõ 
òåõíîëîãè÷åñêèõ îïåðàöèé: çàïðåññîâêà äèñêà â îáîä, ñâàðêà íàðóæíîãî øâà, ñâàðêà âíóòðåííåãî øâà, î÷èñòêà 
ïîâåðõíîñòè îò ñâàðî÷íûõ áðûçã, ïðîáèâêà âåíòèëüíîãî îòâåðñòèÿ, çà÷åêàíèâàíèå çàóñåíöåâ íà âåíòèëüíîì 
îòâåðñòèè, êîíòðîëü áèåíèÿ. Ïðè çàïðåññîâêå äèñêà â îáîä íåîáõîäèìî çíàòü âåëè÷èíó íàòÿãà, à òàêæå ðàñ-
ïðåäåëåíèå ðàäèàëüíûõ è òàíãåíöèàëüíûõ íàïðÿæåíèé. 
Îïðåäåëåíèå âåëè÷èíû íàòÿãà ÿâëÿåòñÿ àêòóàëüíîé çàäà÷åé, òàê êàê ýòà õàðàêòåðèñòèêà ÿâëÿåòñÿ îñíîâíîé 
ïðè ñáîðêå îáîäà è äèñêà êîëåñà. Óñòàíîâëåíî, ÷òî äëÿ ðàäèàëüíûõ íàïðÿæåíèé íàáëþäàåòñÿ ñæàòèå, íàèáîëü-
øàÿ âåëè÷èíà êîòîðûõ ðàñïîëàãàåòñÿ íà ãðàíèöå äèñêà è îáîäà; äëÿ òàíãåíöèàëüíûõ íàïðÿæåíèé íàáëþäàåòñÿ 
ðàñòÿæåíèå, íàèáîëüøàÿ âåëè÷èíà êîòîðûõ ðàñïîëàãàåòñÿ íà ãðàíèöå äèñêà è îáîäà. Ðàñ÷åòû ïîêàçàëè, ÷òî 
äëÿ êîëåñà ñ äèàìåòðîì äèñêà 400 ìì è äèàìåòðîì îáîäà 300 ìì ïðè ìîäóëå óïðóãîñòè 2·104 ÌÏà è äàâëåíèè 
600 ÌÏà, íàòÿã ñîñòàâëÿåò 0,0865 ìì.
Êëþ÷åâûå ñëîâà: çàïðåññîâêà, äèñê, îáîä, êîëåñî, íàòÿã.

The disk-rim system is a complex structure with a variety of properties that have not yet been fully studied. The ve-
hicle wheel is an axisymmetric structure consisting of a rim and a disk for attaching it to the hub. On the one hand, 
the outer diameter of the disk (flange) is welded around the circumference to the inner diameter of the rim (shelf), 
forming a rigid one-piece connection. On the other hand, using a bolted connection, the disk is attached to the hub, 
forming a wheel-hub assembly. The assembly line of the rim and wheel disk of a truck consists of the following tech-
nological operations: pressing the disk into the rim, welding the outer seam, welding the inner seam, cleaning the sur-
face from welding spatter, punching the valve hole, curing burrs on the valve hole, and controlling the runout. When 
pressing the disk into the rim, it is necessary to know the amount of interference, as well as the distribution of radial 
and tangential stresses. Determining the amount of interference is an urgent task, since this characteristic is funda-
mental when assembling the rim and wheel disc. It was found that for radial stresses the compression is observed. 
Its largest value is located at the boundary of the disk and the rim. For tangential stresses the tension is observed. Its 
largest value is located at the boundary of the disk and the rim. Calculations showed that for a 400 mm wheel disk, a 
300 mm wheel rim an elastic modulus is 2·104 MPa, a force modulus is 600 MPa, an interference fit is 0,0865 mm.
Keywords: pressing, disk, rim, wheel, interference.
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Ââåäåíèå
Äëÿ ñîçäàíèÿ ñîâðåìåííûõ àâòîìîáèëåé 

íåîáõîäèìî çíàòü îñíîâíûå õàðàêòåðèñòèêè 
êîëåñ. Ñèñòåìà äèñê-îáîä ÿâëÿåòñÿ ñëîæíîé 
êîíñòðóêöèåé, îáëàäàþùåé ìíîãîîáðàçèåì 
ñâîéñòâ, êîòîðûå äî íàñòîÿùåãî âðåìåíè íå èç-
ó÷åíû äî êîíöà [1−4]. Äëÿ áîëåå ïîëíîãî âû-
ÿâëåíèÿ ðåñóðñà ïðî÷íîñòè, à òàêæå àíàëè-
çà îïûòíûõ êîíñòðóêöèé êîëåñ íåîáõîäèìî 
çíàòü îñíîâíûå îñîáåííîñòè èõ êîíñòðóêöèé 
è ðàáîòû (íàòÿã ïðè ñáîðêå îáîäà è äèñêà) [5, 6]. 
Îäíàêî â íàñòîÿùåå âðåìÿ èìååòñÿ îãðàíè÷åí-
íîå êîëè÷åñòâî ðàáîò, ïîñâÿùåííûõ ðàñ÷åòó 
íàòÿãà ïðè ñáîðêå îáîäà è äèñêà [7]. 

Îïðåäåëåíèå âåëè÷èíû íàòÿãà ÿâëÿåòñÿ àêòó-
àëüíîé òåìîé, òàê êàê ýòà õàðàêòåðèñòèêà ÿâëÿ-
åòñÿ îñíîâíîé ïðè ñáîðêå îáîäà è äèñêà êîëåñà.

Èçâåñòíî, ÷òî êîëåñî àâòîìîáèëÿ ïðåäñòàâ-
ëÿåò ñîáîé îñåñèììåòðè÷íóþ êîíñòðóêöèþ, 
ñîñòîÿùóþ èç îáîäà è äèñêà äëÿ êðåïëåíèÿ åãî 
ê ñòóïèöå. Ñ îäíîé ñòîðîíû âíåøíèé äèàìåòð 
äèñêà (áóðòèê) ïî îêðóæíîñòè ïðèâàðèâàåòñÿ 
ê âíóòðåííåìó äèàìåòðó îáîäà (ïîëêå), îáðà-
çóÿ æåñòêîå íåðàçúåìíîå ñîåäèíåíèå. Ñ äðóãîé 
ñòîðîíû ñ ïîìîùüþ áîëòîâîãî ñîåäèíåíèÿ 
äèñê ïðèêðåïëÿåòñÿ ê ñòóïèöå, îáðàçóÿ êîëåñ-
íî-ñòóïè÷íûé óçåë.

Öåëü èññëåäîâàíèé
Ðàçðàáîòêà ìåòîäèêè îïðåäåëåíèÿ âåëè÷è-

íû íàòÿãà, îáðàçóþùåãîñÿ ïðè ñáîðêå îáîäà 
è äèñêà êîëåñà àâòîìîáèëÿ è òðàêòîðà. 

Ìàòåðèàëû è ìåòîäû
Îïðåäåëèì ðàñïðåäåëåíèå íàïðÿæåíèé ïî 

òîëùèíå äèñêà è îáîäà, îáðàçóþùèõñÿ ïðè 
çàïðåññîâêà äèñêà â îáîä êîëåñà â ðåçóëüòà-
òå èìåþùåãîñÿ íàòÿãà. Ëèíèÿ ñáîðêè îáîäà 
è äèñêà êîëåñà ãðóçîâîãî àâòîìîáèëÿ ñîñòîèò 
èç ñëåäóþùèõ òåõíîëîãè÷åñêèõ îïåðàöèé: çà-
ïðåññîâêà äèñêà â îáîä, ñâàðêà íàðóæíîãî øâà, 
ñâàðêà âíóòðåííåãî øâà, î÷èñòêà ïîâåðõíîñòè 
îò ñâàðî÷íûõ áðûçã, ïðîáèâêà âåíòèëüíîãî îò-
âåðñòèÿ, çà÷åêàíèâàíèå çàóñåíöåâ íà âåíòèëü-
íîì îòâåðñòèè, êîíòðîëü áèåíèÿ [11−13]. 

Çàïðåññîâêà äèñêà â îáîä âûïîëíÿåòñÿ 
íà ãèäðàâëè÷åñêîì ïðåññå (ðèñ. 1). Íà ôèêñà-
òîð ïóàíñîíà ïðåññà óñòàíàâëèâàåòñÿ äèñê. 
Äàëåå, ïðè õîäå ïóàíñîíà ââåðõ, îáîä ñ ïîìî-
ùüþ íåïîäâèæíîé ìàòðèöû íàïðåññîâûâàåòñÿ 
íà äèñê. Â êîíöå ðàáî÷åãî õîäà ïóàíñîíà ïðî-
èçâîäèòñÿ êàëèáðîâêà öèëèíäðè÷åñêîé ïîâåðõ-
íîñòè. Â ìîìåíò ñáîðêè äèñê ïðèæèìàåòñÿ 

ê ïóàíñîíó íîìèíàëüíûì óñèëèåì, ðàçâèâàå-
ìûì ïðåññîì. 

Ñâàðêà íàðóæíîãî è âíóòðåííîãî øâà îáîäà 
è äèñêà êîëåñ ïðîèçâîäèòñÿ ïëàâÿùèìñÿ ýëåê-
òðîäîì â ñðåäå èíåðòíîãî ãàçà.

Îïðåäåëèì ðàñïðåäåëåíèå íàïðÿæåíèé 
ïî òîëùèíå äèñêà è îáîäà, îáðàçóþùèõñÿ 
ïðè çàïðåññîâêå äèñêà â îáîä êîëåñà â ðåçóëü-
òàòå íàòÿãà.

Ïðèíèìàåì íàðóæíûé ðàäèóñ äèñêà è âíó-
òðåííèé äèàìåòð îáîäà êîëåñà êàê r

1
, íàðóæ-

íûé äèàìåòð îáîäà – r
2
, ðàññòîÿíèå ñìåùåíèÿ 

öåíòðà îêðóæíîñòè â ðåçóëüòàòå äåôåêòà ðàç-
íîñòåííîñòè – e; öèëèíäð ïîäâåðãíóò íàðóæ-
íîìó p

2
 è âíóòðåííåìó äàâëåíèþ p

1
 (ðèñ. 2).

Ðèñ. 2. Ñõåìà âûäåëåíèÿ ýëåìåíòà êîëüöà 
íà îáîäå êîëåñà 

Ðèñ. 1. Ñõåìà çàïðåññîâêè äèñêà â îáîä êîëåñà
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Ðàññìîòðèì î÷åíü óçêîå êîëüöî ìàòåðèàëà 
ðàäèóñîì r âíóòðè ñòåíêè. Òîëùèíó êîëüöà 
îáîçíà÷èì dr. Ïóñòü ÀÂ èçîáðàæàåò íåáîëü-
øóþ ÷àñòü ýòîãî êîëüöà, ñîîòâåòñòâóþùóþ 
öåíòðàëüíîìó óãëó d . Ðàçìåð âûäåëåííîãî 
ýëåìåíòà ïðèíèìàåòñÿ ðàâíûì åäèíèöå. Ïóñòü 

r  è r rd    – íàïðÿæåíèÿ, äåéñòâóþùèå 
ïî âíóòðåííåé è íàðóæíîé ïîâåðõíîñòÿì ýëå-
ìåíòà ÀÂ, a   − òàíãåíöèàëüíûå íàïðÿæåíèÿ. 
Êàñàòåëüíûìè íàïðÿæåíèÿìè ïî ãðàíÿì âû-
äåëåííîãî ýëåìåíòà ïðåíåáðåãàåì. Ïî ãðàíÿì 
ýëåìåíòà AB áóäóò äåéñòâîâàòü r  − ðàäèàëü-
íûå íàïðÿæåíèÿ.

Ðàñ÷åòíûå çàâèñèìîñòè
Íà ýëåìåíò AB äåéñòâóþò äâå ñèëû dr ,

coñòàâëÿþùèå ìåæäó ñîáîé óãîë d ,
è ðàäèàëüíàÿ ñèëà, ðàâíàÿ ( )r rd   
 ( ) rr dr d r d     . Ýòà ñèëà íàïðàâëåíà 
â ñòîðîíó íàðóæíîé ïîâåðõíîñòè. 

Óñëîâèå ðàâíîâåñèÿ ýëåìåíòà çàïèøåì 
â âèäå: 

 [( ) ( ) ]r r rd r dr r d dr d         . (1)

Ïðîâåäÿ óïðîùåíèÿ â óðàâíåíèè (1) , áóäåì 
èìåòü:

 r rdr d r dr     . (2)

Óðàâíåíèå (2) çàïèøåì â äðóãîì âèäå: 

 
0r

r
d r
dr


     . (3)

Óñëîâèå ðàâíîâåñèÿ äàëî òîëüêî îäíî 
óðàâíåíèå äëÿ íàõîæäåíèÿ äâóõ íåèçâåñòíûõ 
íàïðÿæåíèé. Òî åñòü çàäà÷à ñòàòè÷åñêè íå-
îïðåäåëèìà, è íåîáõîäèìî îáðàòèòüñÿ ê ðàñ-
ñìîòðåíèþ äåôîðìàöèé. Äåôîðìàöèÿ êîëåñà 
áóäåò çàêëþ÷àòüñÿ â åãî óäëèíåíèè â ðàäèàëü-
íîì íàïðàâëåíèè. Îáîçíà÷èì ðàäèàëüíîå ïå-
ðåìåùåíèå òî÷åê âíóòðåííåé ïîâåðõíîñòè ðàñ-
ñìàòðèâàåìîãî ýëåìåíòà ÷åðåç u (ðèñ. 3). Òî÷êè 
íàðóæíîé ïîâåðõíîñòè ïåðåìåñòÿòñÿ ïî ðàäèó-
ñó íà äðóãóþ âåëè÷èíó: u + du. Òàêèì îáðàçîì, 
òîëùèíà dr âûäåëåííîãî ýëåìåíòà óâåëè÷èòñÿ 
íà du, è îòíîñèòåëüíîå óäëèíåíèå ìàòåðèàëà 
â ðàäèàëüíîì íàïðàâëåíèè áóäåò: 

 
r
du
dr

  . (4)

Â íàïðàâëåíèè íàïðÿæåíèé   îòíîñèòåëü-
íîå óäëèíåíèå   áóäåò ðàâíî îòíîñèòåëüíîìó 
óäëèíåíèþ äóãè ab, òàê êàê îòíîñèòåëüíîå óä-
ëèíåíèå äóãè òàêîå æå, êàê îòíîñèòåëüíîå óä-
ëèíåíèå ðàäèóñà r, òî /u r  . 

Ïî çàêîíó Ãóêà:

 

1 ( )r r
du

E dr     , (4)

 

1 ( )r
u

E r      , (5)

ãäå   − êîýôôèöèåíò Ïóàññîíà; E − ìîäóëü 
óïðóãîñòè.

Òàê êàê , r   îïðåäåëÿþòñÿ îäíîé è òîé æå 
ôóíêöèåé è u, òî îíè ñâÿçàíû óñëîâèåì ñî-

âìåñòíîñòè. Äèôôåðåíöèðóÿ 
d
dr

 , ïîëó÷àåì:

 

u
r  . (6)

 

1 ( )r
d
dr r





    . (7)

Ýòî è áóäåò óñëîâèå ñîâìåñòíîñòè äåôîðìà-
öèé.

Çàìåíÿÿ â íåì çíà÷åíèÿ r  è   ïî (4), (5), 
ïîëó÷àåì âòîðîå óðàâíåíèå, ñâÿçûâàþùåå ðà-
äèàëüíîå è òàíãåíöèàëüíîå íàïðÿæåíèÿ:

 

1 [ ]r
r

d d
dr dr r




   
     . (8)

Ïîäñòàâëÿÿ â ýòî óðàâíåíèå çíà÷åíèå ðàçíî-
ñòè ( )r     èç (3), íàõîäèì:

 
0rd d

dr dr
 
  . (9)

Äëÿ ñîâìåñòíîãî ðåøåíèÿ óðàâíåíèé (1) 
è (9) ïðîäèôôåðåíöèðóåì ïåðâîå ïî r è ïîäñòà-

âèì â íåãî çíà÷åíèå 
d
dr

  èç âòîðîãî, ïîëó÷èì:

 

2

2 0r rd dd dr
dr dr dr dr

   
    . (10)

Óðàâíåíèå (10) çàïèøåì â âèäå: 

 

2

2

3 0r rd d
dr r dr
 

  . (11)

Èíòåãðàë óðàâíåíèÿ (11) çàïèøåì â âèäå: 

 
2r
BA
r

   . (12)

Ïîñòîÿííûå A è B îïðåäåëÿòñÿ èç íà÷àëü-
íûõ óñëîâèé íà âíóòðåííåé è íàðóæíîé ïî-
âåðõíîñòÿõ: 

 1

1( )r r r
p


   .  (13)

 2
2( )r r r
p


   . (14)
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Çíàê «ìèíóñ» â ïðàâûõ ÷àñòÿõ ýòèõ ôîðìóë 
ïîñòàâëåí ïîòîìó, ÷òî ïîëîæèòåëüíûìè r  ìû 
ïðèíÿëè ðàñòÿãèâàþùèå íàïðÿæåíèÿ (ðèñ. 1).

Èç óñëîâèé (13), (14 ) ïîëó÷èì:

 

2 2
2 2 1 1

2 2
1 2

p r p rA
r r





. (15)

 

2 2
2 1 1 2

2 2
1 2

( )p p r rB
r r





. (16)

Ïîëüçóÿñü ýòèìè çíà÷åíèÿìè è óðàâíåíèåì 
(12), ïîëó÷èì:

 

2 2 2 2
2 2 1 1 2 1 1 2

2 2 2 2 2
1 2 1 2

( )
( )r

p r p r p p r r
r r r r r

 
  

 
.  (17)

 

2 2 2 2
2 2 1 1 2 1 1 2

2 2 2 2 2
1 2 1 2

( )
( )

p r p r p p r r
r r r r r

 
  

 
. (18)

Ýïþðû ðàñïðåäåëåíèå íàïðÿæåíèé ïî ðàäèó-
ñó îáîäà è äèñêà êîëåñà ïðåäñòàâëåíû íà ðèñ. 3.

Àíàëèç ðàñïðåäåëåíèå íàïðÿæåíèé ïî ðà-
äèóñó îáîäà è äèñêà êîëåñà, ïðåäñòàâëåííûõ 
íà ðèñ. 3, ïîêàçàë, ÷òî äëÿ ðàäèàëüíûõ íàïðÿ-
æåíèé íàáëþäàåòñÿ ñæàòèå, íàèáîëüøàÿ âåëè-
÷èíà – íà ãðàíèöå äèñêà è îáîäà; äëÿ òàíãåíöè-
àëüíûõ íàïðÿæåíèé íàáëþäàåòñÿ ðàñòÿæåíèå, 
íàèáîëüøàÿ âåëè÷èíà – íà ãðàíèöå äèñêà 
è îáîäà.

Ðèñ. 3. Ýïþðû ðàñïðåäåëåíèå íàïðÿæåíèé 
ïî ðàäèóñó îáîäà è äèñêà êîëåñà 

Ðåçóëüòàòû è îáñóæäåíèå 
Ïðè çàïðåññîâêå äèñêà â îáîä íåîáõîäèìî 

çíàòü âåëè÷èíó íàòÿãà, à òàêæå ðàñïðåäåëå-
íèå ðàäèàëüíûõ è òàíãåíöèàëüíûõ íàïðÿæå-
íèé. Îò âåëè÷èíû íàòÿãà è ýïþð ðàäèàëüíûõ 
è òàíãåíöèàëüíûõ íàïðÿæåíèé çàâèñèò ðàáîòà 
ëèíèè ñáîðêè îáîäà è äèñêà êîëåñà.

Óñòàíîâèì, êàêóþ ðàçíèöó â ðàäèóñàõ 
** *

3 3 3r r r    íàäî îáåñïå÷èòü äëÿ òîãî, ÷òîáû 
ñîçäàòü óñèëèå p

3
, ãäå **

3r – íà÷àëüíûé âíó-
òðåííèé ðàäèóñ íàðóæíîãî öèëèíäðà, *

3r  – íà-
÷àëüíûé íàðóæíûé ðàäèóñ âíóòðåííåãî öè-
ëèíäðà. Ïðè íàòÿãå âíóòðåííåé îêðóæíîñòè 
îáîäà ïðîèñõîäèò âûðàâíèâàíèå ýòèõ ðàäèóñîâ 
çà ñ÷åò óìåíüøåíèÿ **

3r íà **
3r  è óâåëè÷åíèÿ 

*
3r  íà *

3r : 

 
** *

3 3 3r r r     . (19)

Îòíîñèòåëüíîå òàíãåíöèàëüíîå óäëèíåíèå 
ìàòåðèàëà íà âíóòðåííåé ïîâåðõíîñòè íàðóæ-
íîãî öèëèíäðà ðàâíî:

 

2 2
* 3 1 3

2 2
1 3

p r r
E r r

 
      

. (20)

Â ôîðìóëó (20) âìåñòî *
3r  ïîäñòàâëåíà 

âåëè÷èíà îáùåãî äëÿ îáîäà è äèñêà ðàäèóñà 
** *

3 3 3r r r     , òàê êàê *
3r  − ìàëàÿ âåëè÷è-

íà, è òàêàÿ çàìåíà ââîäèò î÷åíü íåáîëüøóþ 
ïîãðåøíîñòü. Óâåëè÷åíèå ðàäèóñà çàïèøåì 
â âèäå: 

 

* 2 2
* 3 3 1 3

3 2 2
1 3

p r r rr
E r r

 
      

. (21)

Îòíîñèòåëüíîå òàíãåíöèàëüíîå ñæàòèå ìà-
òåðèàëà íà íàðóæíîé ïîâåðõíîñòè ðàâíî:

 

2 2
** 3 1 3

2 2
1 3

p r r
E r r

 
       

. (22)

Óêîðî÷åíèå ðàäèóñà **
3r  áóäåò ðàâíî:

 

* 2 2
** 3 3 1 3

3 2 2
1 3

p r r rr
E r r

 
      

. (23)

Ñóììà àáñîëþòíûõ âåëè÷èí **
3r , *

3r  
ðàâíà:

 

 

2 2 2 2
3 3 1 3 3 3 3 2

2 2 2 2
1 3 3 2

2 2
3 3 3 2

32 2 2 2
1 3 3 2

2 .
( )( )

p r r r p r r r
E r r E r r

p r r r r
E r r r r

    
              


  

 

 (24)

Òàêèì îáðàçîì, ÷òîáû îáåñïå÷èòü íàëè÷èå 
ïðèíÿòîãî íàìè íà÷àëüíîãî óñèëèÿ p

3
, íåîáõî-

äèìî äàòü ðàçíèöó äèàìåòðîâ (íàòÿã) d
3
:

 

2 2
3 3 3 2

3 2 2 2 2
1 3 3 2

4
( )( )

p r r rd
E r r r r


 

 
. (25)

Îïðåäåëèì âåëè÷èíó íàòÿãà äëÿ êîëåñà ñ 
äèñêîì 2r

1
 = 400 ìì è îáîäîì 2 r

1
 = 300 ìì ïðè 

ìîäóëå óïðóãîñòè Å = 2·104 ÌÏà, äàâëåíèè 
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ð
3
  = 600 ÌÏà è çàïàñå ïðî÷íîñòè íå ìåíåå äâóõ 

Ïî ôîðìóëå (23) äëÿ r
3
 îïðåäåëÿåì 2r

3
 = 173 ìì. 

Ïî ôîðìóëå (25) îïðåäåëÿåì âåëè÷èíó íàòÿãà 
d

3
 = 0,0865 ìì.

Çàêëþ÷åíèå
1. Ðàçðàáîòàíà ìåòîäèêà ðàñ÷åòà ðàñïðåäå-

ëåíèÿ íàïðÿæåíèé ïî òîëùèíå äèñêà è îáîäà, 
îáðàçóþùèõñÿ ïðè çàïðåññîâêå äèñêà â îáîä 
êîëåñà, à òàêæå âåëè÷èíû íàòÿãà îáîäà è äèñêà 
ïðè åãî çàïðåññîâêå.

2. Óñòàíîâëåíî, ÷òî äëÿ ðàäèàëüíûõ íà-
ïðÿæåíèé íàáëþäàåòñÿ ñæàòèå ñ íàèáîëüøåé 
âåëè÷èíîé íà ãðàíèöå äèñêà è îáîäà, äëÿ òàí-
ãåíöèàëüíûõ íàïðÿæåíèé íàáëþäàåòñÿ ðàñ-
òÿæåíèå ñ íàèáîëüøåé âåëè÷èíîé íà ãðàíèöå 
äèñêà è îáîäà.

3. Ðàñ÷åòíûì ïóòåì óñòàíîâëåíî, ÷òî äëÿ 
êîëåñà ñ äèñêîì 2 r

1
 = 400 ìì è îáîäîì 

2 r
2
 = 300 ìì ïðè ìîäóëå óïðóãîñòè E = 

= 2·104 ÌÏà è p3 = 600 ÌÏà, âåëè÷èíà íàòÿãà 
ñîñòàâëÿåò d

3
 = 0,0865 ìì.
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