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ABSTRACT 
7KLV�WKHVLV�SUHVHQWV�D�SURSRVDO�IRU�D�QHZ�WHFKQRORJ\�IRU�WKH�SURGXFWLRQ�RI�D�VKDIW�FRPSRQHQW��
ZKLFK� LV� ORFDWHG� LQ� WKH� LQWHUQDO� V\VWHP RI� DQ� DX[LOLDU\�SRZHU�XQLW� GHVLJQHG� IRU� KHOLFRSWHUV� 
,Q WKH�ILUVW�SDUW��DQ�HYDOXDWLRQ�RI�WKH�FRPSRQHQW�DQG�WKH�UHODWLRQ�RI�LWV�GHVLJQ�WR�WKH�IXQFWLRQDO�
UHTXLUHPHQWV� SODFHG� RQ� WKH� FRPSRQHQW� LQ� WKH� GHYLFH LV� FDUULHG� RXW�� 7KLV� LV� IROORZHG  
E\ DQ DQDO\VLV�RI�WKH�FRPSRQHQW�PDWHULDO�DQG�SURFHVV�PDQXIDFWXULQJ�LQIOXHQFHV��,Q�SDUWLFXODU��
WKH KHDW�WUHDWPHQW�RI�WKH�PDWHULDO�DQG�WKH�QLWULGLQJ�SURFHVV�SHUIRUPHG�RQ�WKH�VKDIW��)ROORZLQJ�
WKH�DVVHVVPHQW�RI� WKH�RULJLQDO� VWDWH�RI�SURGXFWLRQ��RSWLRQV� IRU� D�QHZ�SURGXFWLRQ� WHFKQRORJ\�
of WKH�FRPSRQHQW�DUH�SURSRVHG�XVLQJ�WKH�FDSDELOLWLHV�RI�WKH QHZ�PDFKLQHU\ LQ�WKH�FRPSDQ\��
$IWHU� WKH� HYDOXDWLRQ� RI� WKH� SURSRVHG� WHFKQRORJLFDO� VROXWLRQV� WKH� VHOHFWHG� YDULDQW  
RI�WKH�SURGXFWLRQ�SURFHVV�LV�YHULILHG�E\�D�WHVW�SURGXFWLRQ�VHULHV��ZKLFK�GHFODUHV�WKH�DSSOLFDELOLW\�
RI�WKH�SURSRVHG�WHFKQRORJ\�IRU�GHSOR\PHQW�ZLWKLQ�WKH�VWDQGDUG�SURGXFWLRQ�PRGH��7KH�SDSHU�
FRQFOXGHV�ZLWK�D WHFKQLFDO�DQG�HFRQRPLF�RYHUYLHZ� 

.H\�ZRUGV 
VKDIW�PDFKLQLQJ��SURGXFWLRQ�SURFHVV��WXUQLQJ��DX[LOLDU\�SRZHU�XQLW 
 



ÚST FSI VUT V �YC� 

 

 

%,%/,2*5$),&.È�&,7$&E 
'8%296.é��-DNXE� ,QRYDFH� WHFKQRORJLFNpKR�SRVWXSX�YêURE\�KĜtGHOH�SRPRFQp�HQHUJHWLFNp�
MHGQRWN\ >RQOLQH@� %UQR� 2022 >FLW� 2022-04-��@� 'RVWXSQp ]� 
KWWSV���ZZZ�YXWEU�F]�VWXGHQWL�]DY-SUDFH�GHWDLO��������� 'LSORPRYi� SUiFH�� 9\VRNp� XþHQt�
WHFKQLFNp�Y�%UQČ��)DNXOWD�VWURMQtKR�LQåHQêUVWYt��ÒVWDY�VWURMtUHQVNp�WHFKQRORJLH��9HGRXFt�SUiFH�
0LURVODY�3tãND� 

  

https://www.vutbr.cz/studenti/zav-prace/detail/140110


ÚST FSI VUT V �YC� 

 

 

352+/Èâ(1Ë 
PURKODãXML��åH�MVHP�GLSORPRYRX�SUiFL�QD�WpPD�,QRYDFH�WHFKQRORJLFNpKR�SRVWXSX�YêURE\�KĜtGHOH�
SRPRFQp� HQHUJHWLFNp� MHGQRWN\ Y\SUDFRYDO� VDPRVWDWQČ� V Y\XåLWtP� XYHGHQp� OLWHUDWXU\�
D SRGNODGĤ��QD�]iNODGČ�NRQ]XOWDFt�D�SRG�YHGHQtP�YHGRXFtKR�SUiFH� 
  

 
 

V %UQČ�GQH�19� �� 2022   

  %F��-DNXE�'XERYVNê 

 

  



ÚST FSI VUT V �YC� 

 

 

32'ċ.29È1Ë 
'ČNXML�WtPWR ,QJ��-DQX�'YRĜiþNRYL�3K�'��]H�VSROHþQRVWL�3%6�9HONi�%tWHã�D�YHGRXFtPX�SUiFH�
SURI�� ,QJ�� 0LURVODYX� 3tãNRYL�� &6F�� ]D� MHMLFK� RFKRWX�� FHQQp� SĜLSRPtQN\� D poVN\WQXWp� UDG\�
SĜL Y\SUDFRYiQt�GLSORPRYp�SUiFH� 
3RGČNRYiQt� QiOHåt� Wpå� VSROHþQRVWL� 3%6� 9HONi� %tWHã�� MHMtå� ]i]HPt D� SURVWĜHGN\� XPRåQLO\ 
UHDOL]DFL�WpWR�GLSORPRYp�SUiFH�� 



ÚST FSI VUT V �YC� 

 

 

2%6$+ 
Ò92' ���������������������������������������������������������������������������������������������������������������������������������������� 9 

1 628ýÈ67��.203/(;1Ë�=+2'12&(1Ë�96783ģ ����������������������������������������������������� 10 

��� 3RPRFQi�HQHUJHWLFNi�MHGQRWND ������������������������������������������������������������������������������������ 10 

����� $38�6DILU��.�*�0, ������������������������������������������������������������������������������������������ 11 

��� 6RXþiVW�KĜtGHOH ������������������������������������������������������������������������������������������������������������ 12 

��� .RQVWUXNþQt�SUYN\ ������������������������������������������������������������������������������������������������������� �� 

����� 2VRYi�GtUD�D�GXWLQD�þW\ĜKUDQX ��������������������������������������������������������������������������� 14 

����� 'UiåNRYiQt �������������������������������������������������������������������������������������������������������� 14 

����� =iYLW ������������������������������������������������������������������������������������������������������������������ 15 

����� /RåLVNRYp�QLWULGRYDQp�SORFK\ �������������������������������������������������������������������������� 16 

����� +ODYD�KĜtGHOH ����������������������������������������������������������������������������������������������������� 16 

����� 7HFKQRORJLFNp�SUYN\ ���������������������������������������������������������������������������������������� 17 

��� 0DWHULiO�VRXþiVWL ���������������������������������������������������������������������������������������������������������� 17 

����� 3RVRX]HQt�YOLYX�MHGQRWOLYêFK�OHJXMtFtFK�SUYNĤ�QD�REURELWHOQRVW�PDWHULiOX ����� 19 

��� 3RVRX]HQt�YOLYX�YêUREQtKR�SURFHVX�QD�YQLWĜQt�QDSČWt�PDWHULiOX 
  D�MHMLFK�NRQVHNYHQFH ��������������������������������������������������������������������������������������������������� 21 

����� 6WDELOL]DFH��åtKiQt�NH�VQtåHQt�YQLWĜQtKR�QDSČWt ������������������������������������������������� �� 

��� 1LWULGDFH ���������������������������������������������������������������������������������������������������������������������� 24 

��� 9êNRYHN ���������������������������������������������������������������������������������������������������������������������� 25 

2 9é52%1Ë�35267ě('.< ������������������������������������������������������������������������������������������������ 28 

��� 9êEČU�VRXVWUXåQLFNR-IUp]RYDFtKR�FHQWUD ��������������������������������������������������������������������� 28 

��� 9êEČU�EURXVLFtKR�VWURMH ����������������������������������������������������������������������������������������������� �� 

��� 9êEČU�RVWDWQtKR�]DĜt]HQt ���������������������������������������������������������������������������������������������� �� 

� 3ģ92'1Ë�7(&+12/2*,&.é�326783 ������������������������������������������������������������������������ �� 

4 1È95+<�,129$&(�7(&+12/2*,&.e+2�3267838 ���������������������������������������������� �� 

��� 1iYUK�LQRYRYDQpKR�SRVWXSX�þ��� ��������������������������������������������������������������������������������� �� 

��� 1iYUK�LQRYRYDQpKR�SRVWXSX�þ��� ��������������������������������������������������������������������������������� 41 

��� 1iYUK�LQRYRYDQpKR�SRVWXSX�þ��� ��������������������������������������������������������������������������������� 44 

��� 1iYUK�LQRYRYDQpKR�SRVWXSX�þ��� ��������������������������������������������������������������������������������� 46 

����� 'HWDLOQt�UR]ERU�QiYUKX �������������������������������������������������������������������������������������� 48 

����� 6RXKUQQê�WHFKQRORJLFNê�SRVWXS�– RSHUDFH ������������������������������������������������������� 52 



ÚST FSI VUT V �YC� 

 

 

5 7(&+12/2*,&.È�3ěË35$9$�9é52%<�$�29ċě(1Ë�1È95+8 ���������������������������� �� 

��� 9ROHQp�QiVWURMH ������������������������������������������������������������������������������������������������������������ �� 

��� .RQWUROD�YêNRQX�PRWRUX ��������������������������������������������������������������������������������������������� 58 

��� 2YČĜHQt�QDYUåHQpKR�SRVWXSX ��������������������������������������������������������������������������������������� 60 

6 7(&+1,&.2-(.2120,&.e�=+2'12&(1Ë ��������������������������������������������������������������� 61 

��� 1iNODG\�SĤYRGQt�YêUREQt�WHFKQRORJLH ������������������������������������������������������������������������ 61 

��� 1iNODG\�QDYUåHQp�YêUREQt�WHFKQRORJLH ����������������������������������������������������������������������� �� 

��� .RPSDUDFH�WHFKQRORJLFNêFK�SRVWXSĤ ������������������������������������������������������������������������� 64 

=È9ċ5 ������������������������������������������������������������������������������������������������������������������������������������� 65 

6(=1$0�328ä,7é&+�='52-ģ ����������������������������������������������������������������������������������������� 66 

6(=1$0�328ä,7é&+�6<0%2/ģ�$�=.5$7(. �������������������������������������������������������������� 72 

6(=1$0�3ěË/2+ ������������������������������������������������������������������������������������������������������������������ �� 



ÚST FSI VUT V �YC� 

 

9 

Ú92' 
$NFHOHUDFH� WODNĤ�� NWHUêP� MH� Y\VWDYHQ� QHMHQ� SUĤP\VORYê� KRVSRGiĜVNê� VHNWRU� MH�
Y JOREDOL]RYDQpP�VYČWČ�EH]SUHFHGHQWQt��9êUREQt�SRGQLN\�þHOt�QDSČWt� MDN�]H� VWUDQ\�YODVWQtFK�
RGEČUDWHOĤ�� NWHĜt� Y\åDGXMt� QHXVWiOp� ]Y\ãRYiQt� NYDOLW� GRGiYDQêFK� SURGXNWĤ� SĜL VRXþDVQpP 
VQLåRYiQt�MHMLFK�FHQ\��WDN�]HMPpQD�ãLURNpPX�RKURåHQt�] KOHGLVND�VXEVWLWXWĤ ] ĜDG�NRQNXUHQþQtFK�
YêUREQtFK�SURGXFHQWĤ��>�@ 
=QDþQi�NRQNXUHQFH�SR]LWLYQČ�RYOLYĖXMH�U\FKORVW�YêYRMH��NWHUê�VH�WDN�VWiYi�KODYQt�ERGHP VWĜHWX��
3RGQLN\�XVLOXMtFt�PLQLPiOQČ�R�XGUåHQt�VYêFK�VRXþDVQêFK�NDSLWiORYêFK�SR]LF�VH�PXVt�]DPČĜLW�
QD� GYČ� GRPLQDQW\�� QD� VFKRSQRVW� QHXVWiOH LQRYRYDW� SRGOH� DNWXiOQtFK� WUHQGĤ� D� GLVSRQRYDW�
VFKRSQRVWt� SUXåQp� UHDNFH� QD� RNROQt� SURVWĜHGt� – WUK\�� 6\VWHPDWLFNp LQRYRYiQt XPRåĖXMH�
GRVDKRYiQt�VWiOH�HIHNWLYQČMãtFK�YêVOHGNĤ�YHGRXFtFK�NH ]Y\ãRYiQt�SĜLGDQp�KRGQRW\�YODVWQtFK�
SURGXNWĤ D�MH�QXWQRX�SRGPtQNRX�SUR�]Y\ãRYiQt�]LVNĤ� -HGQi�VH�Y SRGVWDWČ�R�Y\XåLWt�SRWHQFLiOX�
VRXþDVQêFK� WHFKQRORJLt�� SĜLþHPå� SURYiGČQt� NURNĤ� Y REODVWHFK� LQRYDFt� ]H� VWUDQ\� GDQpKR�
VXEMHNWX�E\�PČOR�EêW�YHGHQR�NRQWLQXiOQČ�D�SURDNWLYQČ� [2; �@ 
3RNXV� D� ]iMHP�]UHDOL]RYDW� WHFKQRORJLFNp� ]PČQ\�� NWHUp� SRYHGRX�N LQRYDFL� VRXþDVQpKR� VWDYX�
YêURE\� Y\EUDQpKR� SURGXNWX� SURMHYLOD� VSROHþQRVW� 3UYQt� EUQČQVNi� VWURMtUQD� YH� 9HONp� %tWHãL��
V MHMtå�VSROXSUDFt�E\OD�WDWR�GLSORPRYi�SUiFH�]UHDOL]RYiQD� 
3ĤYRGQt� 3UYQt� EUQČQVNi� VWURMtUQD� MDNR� WDNRYi� MH� PRUDYVNê� VWURMtUHQVNê� SRGQLN� V YtFH� QHå�
���OHWRX� WUDGLFt�� SRYDåRYDQê� Y XUþLWêFK� Ii]tFK� VYp� KLVWRULH� ]D� MHGHQ� ] QHMYê]QDPQČMãtFK�
YH VWĜHGQt�(YURSČ��9 VRXþDVQRVWL�VH�MPpQHP�3%6�]DãWLĢXMH�QČNROLN�VSROHþQRVWt��NWHUp�MVRX�YãDN 
YãHFKQ\� ]DVWĜHãHQ\� KODYQt� KROGLQJRYRX� 3%6� *URXS� D�V� 0H]L� W\WR� VH� ĜDGt� L� ]PtQČQi� 3%6�
9HONi %tWHã��=DPČĜHQt�VSROHþQRVWL�VH�RStUi�R�YêUREX�SRKRQQêFK�MHGQRWHN�D�]DĜt]HQt�Y REODVWL 
OHWHFNp�WHFKQLN\��YL]�REU���� D�WR�V FHORVYČWRYêP�SROHP�SĤVREQRVWL��.URPČ�]DPČĜHQt�]HMPpQD�
QD�Y\VRFH�SĜHVQp�REUiEČQt�MH�Y GDQp�EtWHãVNp�VSROHþQRVWL SĜtWRPQD�L�GLYL]H�SĜHVQpKR�OLWt�þL�GLYL]H�
SRYUFKRYêFK�~SUDY��>�@ >�@ 

2EU��1 .RPSOH[Qt�SURGXNW��SURXGRYê�PRWRU�3%6�7-����>�@� 
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1 628ýÈ67��.203/(;1Ë�=+2'12&(1Ë�96783ģ 
ěHãHQêP� SĜHGPČWHP� WpWR GLSORPRYp� SUiFH� MH� QiYUK� QRYp� YêUREQt� WHFKQRORJLH� KĜtGHORYp 
VRXþiVWL��NWHUi�MH�MHGQRX�] NOtþRYêFK�NRPSRQHQW�]DĜt]HQt SRPRFQp�HQHUJHWLFNp�MHGQRWN\ �3(-� 
XUþHQp� SUR� YUWXOQtN\� 1iVOHGXMtFt� NDSLWRO\� ]DKUQXMt� VRXKUQQê� UR]ERU� YVWXSQtFK� SDUDPHWUĤ 
SRþtQDMH� RG� SĜLEOtåHQt� ~þHOQRVWL� V\VWpPX� 3(-�� IXQNþQtFK� YD]HE� VRXþiVWL� QD� Yi]DQp� VXE-
NRPSRQHQW\�MHGQRWN\�Då�SR�WHFKQRORJLFNp�YOLY\�]SĤVREX ]SUDFRYiQt PDWHULiOX�KĜtGHOH� 

1.1 3RPRFQi�HQHUJHWLFNi�MHGQRWND 
V SĜtSDGHFK��åH�QHMVRX�X�OHWRXQX�þL�YUWXOQtNX�Y þLQQRVWL�KODYQt�PRWRU\��MH�MDNR�]GURM�HQHUJLH�
QXWQR� Y\XåtW� MLQê� V\VWpP�� 7tPWR� MH� ]DĜt]HQt� ]YDQp� SRPRFQi� HQHUJHWLFNi� MHGQRWND� APU 
($X[LOLDU\ 3RZHU� 8QLW�� IXQJXMtFt� MDNR� SĜtGDYQê� DXWRQRPQt� HQHUJHWLFNê� ]GURM� – HOHNWULFNê�
JHQHUiWRU� BDWHULRYp� V\VWpP\�� MLPLå� MVRX� VWURMH� Y\EDYHQ\� WRWLå� QHGLVSRQXMt� GRVWDWHþQRX 
NDSDFLWRX� SUR� ]DMLãWČQt� HQHUJHWLFNpKR� SRNU\Wt� MHKR� ãLUãtFK� þL� YĤEHF� SULPiUQtFK� SĜtVWURMĤ�
�DYLRQLND�NRNSLWX� SDOXEQt�RVYČWOHQt�D�GDOãt���9H�VYp�SRGVWDWČ�MH�SRPRFQi�HQHUJHWLFNi�MHGQRWND�
PDOê�SURXGRYê�PRWRU��NWHUê�VH�X�OHWRXQĤ�QDFKi]t�QHMþDVWČML�Y RFDVQt�þiVWL�WUXSX�D�X�KHOLNRSWpU�
Y PRWRURYp�JRQGROH��YL]�oEU�����[6; �@ >����@ 

$38� PLPR� WR� WDNp� SRVN\WXMH� Y\VRNRWODNê� Y]GXFK� Y\XåtYDQê� SUR� VSXãWČQt� SUiYČ� KODYQtFK�
PRWRUĤ� SĜL� QDVWDUWRYiQt� �SR� MHMLFK� VSXãWČQt� VH� Y ]iYLVORVWL� QD� NRQNUpWQtP� VWURML� PĤåH�$38�
Y\SQRXW�� þL� MHMLFK� RSČWRYQpPX� NUL]RYpPX� QDKR]HQt�� 9 MLVWêFK� SĜtSDGHFK�PĤåH� Wpå� ]DVWiYDW�
D WtP�NRPSHQ]RYDW� IXQNFL�� D� WXGtå�YĤEHF�SĜtWRPQRVW� NOLPDWL]DþQt� MHGQRWN\ X�GDQpKR� VWURMH� 
3ĜtNODGHP�XåLWHþQRVWL�V\VWpPX�$38�MH�NXSĜtNODGX�Y\KQXWt�VH�QXWQRVWL�VSRXãWČW�KODYQt�PRWRU\�
Y SĜtSDGHFK� þHNiQt� VWRMH� SĜHG� Y]OHWHP� QHER SRWĜHEČ XåtYiQt� SR]HPQtFK� SRGSĤUQêFK�
HQHUJHWLFNêFK� ]DĜt]HQt� �*URXQG� 3RZHU� 8QLWV� – *38��� = þHKRå� SO\QRX� Yê]QDPQp� ~VSRU\�
QiNODGĤ�QDSĜtNODG�NRPHUþQtP�GRSUDYQtP�VSROHþQRVWHP� [7; ��@  

2EU��2 8PtVWČQt�$38�QD�OHWRXQX�D�YUWXOQtNX�0L-17 >����@� 
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1.1.1 $38�6DILU��.�G MI 
0RGHORYi�PRGLILNDFH�SRPRFQp�HQHUJHWLFNp�MHGQRWN\�APU 6$),5 �.�*�0,�]DXMtPi Y SRþWX�
Y\UREHQêFK�NXVĤ�SĜHGQt�SRVWDYHQt��Y�URFH����������� NXV� D�FHONRYČ�VH�MHGQi�R�QHM~VSČãQČMãt�
SURGXNW�3%6��9êURED�PRGHOX�SUREtKi� MLå�SĜHV��� OHW��SĜLþHPå�KLVWRULH�ĜDG\�6$),5�]DVDKXMH�
YtFH� QHå� �� OHW� ]SČW��9 SUĤPČUX� GLYL]H� OHWHFNp� WHFKQLN\�� SRG� NWHURX� SURGXNFH� ]DĜt]HQt� 3(- 
VSDGi�� ]DMLãĢXMH� Då� �� �� VYpKR� SRUWIROLD� Y REODVWL� YêYRMH�� YêURE\� D� WHVWRYiQt� YODVWQtPL�
NDSDFLWDPL� )DNWHP�SRWYU]XMtFtP�]iVDGQt�SRVWDYHQt�]iYRGX�PBS YH 9HONp�%tWHãL�YH�YêUREQtP�
VHJPHQWX SRPRFQêFK� HQHUJHWLFNêFK� MHGQRWHN� MH� MHMLFK� FHONRYê� SURGDQê� SRþHW� NWHUêP�
VSROHþQRVW GLVSRQXMH�– SĜHV� ãHVW� D� SĤO� WLVtFH� NXVĤ MHGQRWOLYêFK� 3(-�� = WRKR� SO\QH� SRPČUQČ�
SRGVWDWQp NRQVWDWRYiQt��$ WR��åH�VH�MHGQi�R�SURGXNW\�Y\ND]XMtFt�XUþLWRX�NRQWLQXLWX�SURYR]HP�
RYČĜHQp�VSROHKOLYRVWL�NRQVWUXNFH��[9; 11; ��@ 
$38�6$),5��.�*�0,�MH�RG�URNX�������NG\�GRãOR�N VHSViQt�REFKRGQtKR�NRQWUDNWX��Y\XåtYiQD�
QD�UXVNêFK��VRYČWVNêFK��YUWXOQtFtFK�0L-����-HGQi�VH�R�MHGQRKĜtGHORYê�SURXGRYê�PRWRU�WYRĜHQê�
QČNROLND� VXEV\VWpP\�� -iGUHP� NRQVWUXNFH� MH� WXUEtQRYê� PRWRU� VWDUWRYDQê� SURVWĜHGQLFWYtP�
YHVWDYČQpKR� HOHNWULFNpKR� VSRXãWČþH�� 0RWRU� MH� FKDUDNWHULVWLFNê� MHGQR~URYĖRYRX� UDGLiOQt�
NRPSUHVt��SUVWHQFRYRX�VSDORYDFt�NRPRURX�D�GYRX~URYĖRYRX�D[LiOQt� WXUEtQRX��1D� WXUEtQX� MH�
SĜLSRMHQD�SRKiQČQi�KĜtGHO��NWHUi�SĜL�FKRGX�3(- SĜHQiãt�HQHUJLL�NURXWtFtKR�PRPHQWX�GR MHGQRWN\�
JHQHUiWRUX�� -HKR� SURVWĜHGQLFWYtP MVRX SDN� VWĜtGDYêP� SURXGHP� QDSiMHQ\� HOHNWULFNp� SDOXEQt�
V\VWpP\ YUWXOQtNX��'UXKRX�� DYãDN�Yê]QDPRYČ� URYQRFHQQRX� IXQNFt GDQp�3(-�� MH� JHQHURYiQt�
Y\VRNRWODNpKR�Y]GXFKX��7HQ�VH�SR�SURYHGHQt�SĜHGOHWRYp�SĜtSUDY\�D�QiEČKX�MHGQRWN\�SRVOp]H�
SĜLYiGt NH�Y]GXFKRYêP�VSRXãWČþĤP�GYRMLFH�KODYQtFK�PRWRUĤ��3(- VH�SR�QDVWDUWRYiQt�KODYQtFK�
PRWRUĤ�X�SĜtVOXãQpKR�YUWXOQtNX 0L-17 QHY\StQi� DOH�SĜHFKi]t�GR�QLåãtFK�SURYR]QtFK�RWiþHN D�MH�
]GURMHP�HOHNWĜLQ\�L�]D�OHWX��9 NULWLFNêFK�SĜtSDGHFK��NG\�E\�GRãOR�N YêSDGNX�KODYQtFK�PRWRUĤ� 
MH�3(- MHGLQRX�PRåQRVWt� MDN�PRWRU\�RSČWRYQČ QDVWDUWRYDW� (SĜHFKRG� MHGQRWN\�GR VWDUWRYDFtKR�
UHåLPX� D� ]YêãHQt� MHMtKR� YêNRQX��� &Rå� Y GĤVOHGNX� GHILQXMH� Y\VRNp� QiURN\� QD� VSROHKOLYRVW�
WDNRYpKR� ]DĜt]HQt��0LPR� ]PtQČQp� GYČ� KODYQt� IXQNFH� ]DMLãĢXMH� 6$),5� �.�*�0,� L� GRGiYNX�
þLVWpKR�Y]GXFKX�SUR�RGEČU�NOLPDWL]DFH��'HWDLOQČMãt�SRSLV�NRPSRQHQW�D�VXEV\VWpPĤ�MHGQRWN\�MH�
]REUD]HQ�QD�oEU�����2EU����SDN�SĜLEOLåXMH�YQLWĜQt�NRQVWUXNFL�]DĜt]HQt��SĜLþHPå�O]H�XSR]RUQLW�QD�
mRGĜH�]YêUD]QČQRX VRXþiVW��NWHUi�MH�SĜHGPČWHP�WpWR�'3��3ĜLORåHQD�MH�L� WDE� ��V WHFKQLFNêPL�
SDUDPHWU\�GDQp�MHGQRWN\� >��; ��@ 

1. generátor 6. ãØç�¯���óöèÜã�Â±�óöÜÈ¹Èã¼�¹�­È�óú�ç�­ç 
2. �¼�¹ãØ¯�¹÷�Üã�Øã�Ø 7. ú�Õ�¼Èó��±�Ü¹Ú±Ä 
3. Õ�¼¯óÈó����ØÕ��¼È 8. ÕÚ±óÈ��óú�ç�­ç 
4. È¼�¸Èó����ØÕ��¼È 9. ó÷¨ç¹Èó��èÜãØÈ¸± 
5. È¼�¸Èó��Â��Øü 10. ÜÕ�¼Èó��±�¹ÈÁÈØ� 

2EU��� .RPSRQHQW\�D�VXEV\VWpP\�QD�$38�6$),5��.�*�0,�>��@� 

1. 

2. 3. 4. 5. 6. 

7. 
8. 

9. 
10. 
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7DE��1 7HFKQLFNp�SDUDPHWU\�MHGQRWN\�6$),5��.�*�0,�>��@� 

9]KOHGHP�N ~þHOX�SRXåLWt�Y DYLDWLFH�L�YH�YRMHQVNêFK�DSOLNDFtFK�MH�QH]E\WQp��DE\�SURGXNW�REVWiO�
Y� SĜtVOXãQêFK� FHUWLILNDFtFK�� NWHUp� SRGPLĖXMt� MHKR� QDVD]HQt QD� VWURML�� 3RPRFQi HQHUJHWLFNi�
MHGQRWND��GLVSRQXMH�QČNROLND�WDNRYêPL��(YURSVNRX�FHUWLILNDFt�DJHQWXU\�($6$�– '2$��32$��
02$� �'HVLJQ�� 3URGXFWLRQ�� 0DLQWHQDFH� - 2UJDQLVDWLRQ� $SSURYDO��� 9 VRXYLVORVWL� V WtPWR 
DVSHNWHP O]H� SRXNi]DW� QDSĜtNODG QD� SRYLQQRVW� GRKOHGiQt� SĤYRGX� NDåGp� Y\UREHQp� VRXþiVWL 
– R]QDþHQt� NXVĤ� MHGLQHþQRX� LQGH[DFt��'DOãtPL� MVRX� FHUWLILNDFH� SUR� XåLWt� YH� VORåNiFK�1$72�
QHER�WDNp�FHUWLILNDFH�JOREiOQtKR�NRRSHUDþQtKR�DNUHGLWDþQtKR�SURJUDPX�SUR�OHWHFNp�LQåHQêUVWYt�
D�REUDQX�– 1$'&$3��>��@ 

1.2 6RXþiVW KĜtGHOH 
-DN�Xå�E\OR�SĜLEOtåHQR�Y SĜHGFKR]t�NDSLWROH� �YL]�oEU�����GLSORPRYi�SUiFH VH�]DEêYi� LQRYDFt�
DNWXiOQČ� ]DYHGHQp� YêUREQt� WHFKQRORJLH� SRKiQČQp� KĜtGHOH� R� VWĜHGQt� YHOLNRVWL�� MHå� MH� MHGQRX�
]H ]iNODGQtFK�NRPSRQHQW�VHVWDY\�3(-� +ĜtGHO�Pi Y UiPFL�NRQWUXNþQtKR�FHONX ]DĜt]HQt YD]EX�
QD� GYRMLFL MHKR� VXEV\VWpPĤ – N þiVWL� SURXGRYpKR PRWRUX� D� þiVWL� JHQHUiWRUX� -HGQRWOLYp�
NRQVWUXNþQt�SUYN\�KĜtGHOH MVRX�SDUWQp�] JUDILN\�PRGHOX��YL]�QiVOHGXMtFt�REU���� 

Nominální výkon ɸɶ�¹t� Certifikace 
Dodávaná elektrická energie 3x 115 V/ 200 tʘ�ɺɶɶ�.ú ��]� – �I�ʍ�VI�ʍ�BI� 

 B�õʒ�È���Ø�Üã¼���Â�­È�óú�ç�­ç ɸɺ�¹©ʘÁ¯Â B���ɶɻɼ�ˬ�B���ɶɽɼ 

 B�õʒ�ÕØÈóÈúÂ±�ó÷Þ¹� ɼɶɶɶ�Á �]C��C�0]I�ɿɶɶɷʌɸɶɷɻ 

 B�õʒ�Â�ÕÚ�ãØü¯ã���È���ÕØÈóÈúç ɼ�­ �I]�ɶɻɷɼɸɸ�ʞ�X�V�ɸɷɷɶʟ 

 .ÁÈãÂÈÜã ɼɺ�¹© �]�ɿɷɶɶʍ�0]I�ɿɶɶɷʍ�0]I�ɷɺɶɶɷ 

 
t÷Þ¹��õ�Þ±Ú¹��õ���¼¹� ɽɾɾ�õ�ɻɸɶ�õ�ɺɿɷ�ÁÁ 

C����V�ÂÈÂ-��ÜãØç�ã¯ó��
ã�Üã¯Â©�ʞVYʍ�Ydʟ �Â���­�Á¯��¼�
ÕØÈ��ÜÜ�Ü 

 

óöÜÈ¹Èã¼�¹÷�
ÕÚ±óÈ��óú�ç�­ç 

�öÕ�ÜÜ�óú�ç�­ç��È��ãÁÈÜ¨�Øö 

ó÷¨ç¹ 
ÜÕÈ¸Èó��±�

generátorová 
­Ú±��¼ 

¹ÈÁÕØ�ÜÈØÈó��¹È¼È 

ÜÕ�¼Èó��±�¹ÈÁÈØ� 

ú�Õ�¼Èó��±�Üó±�¹� 

óÜãÚ¯¹Èó�Â±�Õ�¼¯ó� 

óÈ�±�±�¼ÈÕ�ã¹ö�ãçØ�±Â 

ãçØ�±ÂÈó��¹È¼� 

ó÷¨ç¹Èó��ãØç�¯�� 

¼Èü¯Ü¹� 

ÕÚ±óÈ���ãÁÈÜ¨�Ø¯�¹�­È�
óú�ç�­ç 

�¯¨çúÈØ 

VI.�C�C��.[1��=�ʞÁÈ�Ú�ʟ 

óöÜÈ¹Èã¼�¹÷�ó�Âã¯¼ 

2EU��4 9QLWĜQt�NRQVWUXNFH�$38�6$),5��.�*�0,�>��@� 

ÜÁöÜ¼�ØÈã��� 
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3RGUREQČMãt� NRQVWUXNþQt� VSHFLILNDFH� MH� ]DKUQXWD� QD VDPRWQpP YêNUHVX VRXþiVWL� SĜLORåHQpP 
Y SĜtOR]H��NH�NWHUpPX�VH�YiåH�SRGQLNRYi�VPČUQLFH�XSUDYXMtFt�~FK\ON\�QHWROHURYDQêFK�UR]PČUĤ��
9\EUDQp�OLVW\�WpWR�YL]�SĜtORKD 1� 

1D�YČWãLQRYRX�JHRPHWULL�MH�NODGHQ�YHOLFH�SĜtVQê�SRåDGDYHN�QD�REYRGRYp�NUXKRYp�Ki]HQt��7\WR�
SĜHGSLV\�Y MHGQRWNiFK�WLVtFLQ�Y\SOêYDMt�] SURYR]QtFK�SRGPtQHN�3(-��NG\�URWRYi�þiVW�PRWRUX�
GRVDKXMH�SĜL�VWDUWRYDFtP�UHåLPX�SURYR]QtFK��� 000 RW�PLQ��SĜLþHPå�N MHMLFK�SRNOHVX�Y SRGVWDWČ�
QHGRFKi]t�DQL�Y UHåLPX�]D�OHWX��NG\�þLQt��� 074 RW�PLQ��*HQHUiOQt�NRQWUROD�D�RSUDY\�]DĜt]HQt 
MVRX�SRGOH�~GDMĤ�3%6�EČåQČ�]DKDMRYiQ\�SR������SURYR]QtFK�KRGLQiFK�D������VWDUWHFK� >��; ��@ 
2EY\NOH�MH�VRXþiVW�]DGiYiQD�GR�YêURE\�Y PDOêFK�VpULtFK�R�GYDFHWL�NXVHFK�D�WR�QČNROLNUiW�URþQČ�
Y QiYD]QRVWL�QD�SURMHNWRYDQRX�SURGXNFL�FHOêFK�]DĜt]HQt�$38�6$),5��.�*�0,�– URþQČ�RNROR�
VWD� NĤVĤ�� 1D� SULFLSX� VWpMQp� VHULRYRVWL� MVRX� GRGiYDQ\� L� YêNRYNRYp� SRORWRYDU\� YL]� YêNUHV�
Y SĜtOR]H�D�GiOH�NDS�������]H�NWHUêFK�MH�VRXþiVW�Y 3%6�REUiEČQD� 
= NDåGp�VpULH�GRGDQêFK�YêNRYNĤ VH�SDN Y\KRWRYXMH GYRMLFH�PDWHULiORYêFK�Y]RUNĤ��NWHUp�MVRX�
XStFKQXW\�] YiOFRYp�þiVWL�Ø �����YêNRYNX��=SUDFRYiQt�WČFKWR�Y]RUNĤ�SDN�NRStUXMH�WHFKQRORJLL�
VDPRWQp� KĜtGHOH� – 7=�� REUREHQt� VRXVWUXåHQtP� D� EURXãHQtP� YþHWQČ� SRYUFKRYp� ~SUDY\�
QLWULGRYiQtP�� 9]RUN\� VH� QiVOHGQČ� XFKRYiYDMt� D� VORXåt� MDNR� SUĤND]Qê� GRNODG� QHVRXFt�
QDSĜ� LQIRUPDFL�R�PHWDOXUJLL�NRQNUpWQt VpULH – VYêP�]SĤVREHP�MHGLQHþQp�]SUDFRYiQt�NDåGp�VpULH�
Y NRYiUQČ�GRGDYDWHOH�YêNRYNĤ��3URFHVQt�QDNOiGiQt� VH�Y]RUN\ MH�SURWR�]DKUQXWR�Y SĤYRGQtm 
L QRYČ�QDYUåHQpP WHFKQRORJLFNpm SRVWXSX� 

1.3 .RQVWUXNþQt�SUYN\ 
V QDGFKi]HMtFtFK� ERGHFK� MH� SURYHGHQ� UR]ERU� GtOþtFK� NRQVWUXNþQtFK� SUYNĤ� KĜtGHOH Y UHODFL�
QD Yi]DQp� RNROQt� NRPSRQHQW\� Y FHQWUX� MHGQRWN\� -H� UR]YHGHQ� Y]iMHPQê� Y]WDK YêFKR]tFK�
NODGHQêFK� DVSHNWĤ� IXQNþQRVWL� MHGQRWOLYêFK� SUYNĤ� N MHMLFK NRQVWUXNþQtP� SRåDGDYNĤP�
GHILQRYDQêFK�QD�YêNUHVH�VRXþiVWL�  

2EU��5 0RGHO�VRXþiVWL�D�Y þiVWHþQpP�ĜH]X� 

52 

15 

.=�t��.[1��=� 
ʞÈ�¹�úÈó�ÂÈ�ó ÕØ��¯ʟ 
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1.3.1 2VRYi�GtUD�D�GXWLQD�þW\ĜKUDQX 
'R�RVRYp�GtU\�]DNRQþHQp�GXWLQRX�WYDUX�þW\ĜKUDQX�VH�]DREOHQêPL�URK\��]ĜHMPČ�NYĤOL�SHYQRVWQt�
RGROQRVWL�SĜL�QDPiKiQt��EXGH�XORåHQD�VSRMRYDFt�WRU]Qt�W\þ�Y\FKi]HMtFt�] JHQHUiWRUX��
YL] REU�� �� 

3ĜHVWR��åH� MH�PH]L� W\þt�D�VWČQRX�RVRYp�GtU\�SRPČUQČ�]QDþQi�YĤOH�� MHOLNRå�VDPRWQp�NRQWDNWQt�
]DMLãĢXMH� þW\ĜKUDQ�� MH� QH]E\WQp� GRViKQRXW� PLQLPiOQtKR� Y\FKêOHQt� RV\� GtU\� Y]KOHGHP� N RVH�
XUþHQp� YQČMãt� YiOFRYRX� SORFKRX� KĜtGHOH�� QD� NWHUp� VH� QDFKi]HMt� ORåLVND� Y\PH]XMtFt� XORåHQt�
KĜtGHOH�� .G\E\� QHE\OD� ]DUXþHQD� GRVWDWHþQi� VRXRVRVW� GtU\�� PRKOR� E\� GRMtW� NH� ]YêãHQêP�
EX]HQêP�NPLWĤP�D�Y GĤVOHGNX� WRKR�N�SRãNR]HQt��1D�VRXþiVWL� MH�SURWR�SĜHGHSViQD� WROHUDQFH�
VRXRVRVWL�WpWR�GtU\�Ø 8 R�KRGQRWČ�������]iNODGQRX�SUiYČ�EOLåãt�ORåLVNRYi�SORFKD���,GHQWLFNê�~þHO�
E\�PČOD�VSOĖRYDW�WROHUDQFH�VRXRVRVWL�R�YHOLNRVWL�����D�NROPRVWL������SĜHGHSVDQi�SUR�þW\ĜKUDQQRX�
GXWLQX��0LPR�WR�MH�GDQi�NROPRVW� MLVWêP�JDUDQWHP�NYDOLW\�NRQWDNWX�VSRMHQt��0RåQi�SRQČNXG�
QHYKRGQČ� MH� YãDN� ]iNODGQRX� SRORK\� þW\ĜKUDQX� VWDQRYHQD� GtUD� Ø 8�� 9\VYČWOHQt� VRXYLVt�
V PHWURORJLt��MHOLNRå�VRXRVRVW�þW\ĜKUDQX VH�NRQWUROXMH�SURVWĜHGQLFWYtP�~þHOQpKR�PHWURORJLFNpKo 
SĜtSUDYNX� SUiYČ� Y UHODFL� N GDQp� GtĜH�� NWHUi� MH� Y WRPWR� SĜtSDGČ� PHWURORJLFNRX� ]iNODGQRX��
= NRQVWUXNþQtKR�KOHGLVND�E\�E\OR�UHOHYDQWQČMãt�Y]WDKRYDW�]iNODGQX�NH�VWHMQpPX�SUYNX�MDNR�GtUX�
VDPRWQRX��WHG\�]iNODGQČ�(��9H�VYp�SRGVWDWČ�VH�WDN�YãDN�WHFKQRORJLFN\�GČMH��MHOLNRå�XVWDYRYDFt�
D� Y\URYQiYDFt� ]iNODGQRX� SĜHG� Y\MLVNĜHQtP� MH� SUiYČ� MHGQD� ] YQČMãtFK� YiOFRYêFK� SORFK�� YtFH�
Y WHFKQRORJLFNpP�SRVWXSX� 

1.3.2 'UiåNRYiQt 
1D�OHYp�þiVWL�KĜtGHOH��RULHQWDFH�SRGOH�YêNUHVX��MH�XORåHQR�NRPSUHVRURYp�NROR��NGH�VSRMHQt�SUR�
SĜHQRV�PRPHQWX�] NROD�QD�KĜtGHO�]DMLãĢXMH�HYROYHQWQt�GUiåNRYiQt���[����G���ý61���������� 
o ���]XEHFK��SUR�PRGXO������ >��@ 
2]QDþHQt� -��� RGND]XMH� QD� ]SĤVRE� FHQWURYiQt� YQČMãtFK� �KĜtGHO�� D� YQLWĜQtFK� �QiERM�� GUiåHN��
V WRPWR�SĜtSDGČ�VH�MHGQi�R�VWĜHGČQt�QD�ERFtFK�]XEĤ�V SORFKêPL�GQ\�GUiåHN��YL]�REU�����-HOLNRå�
VSRMHQt� VH� QHQDFKi]t� QD� YQČMãt� SORãH� GUiåNRYiQt� – KODYRYp� SORãH� ]XEĤ� –�� O]H� XYDåRYDW�� åH�
SĜHGHSVDQi�WROHUDQFH�VRXRVRVWL�R�YHOLNRVWL������VH�Y]WDKXMH�SUiYČ�QD�ERN\�]XEĤ�  

2EU��6 ěH]�$38�6$),5��.�*�0,��GHWDLO�VRXVHGQtFK�NRPSRQHQW� 

ãÈØúÂ±�ãö��©�Â�Ø�ãÈØç 

ú�ó¯ãÈó��ÕÈçú�ØÈ 

ØÈúÕ�ØÂ��ÕÈçú�ØÈ 

ÕØóÂ±�ãçØ�±ÂÈó��¹È¼È 
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3UR�~þHO�PRGHORYp�JHRPHWULFNp�LQWHUSUHWDFH�MH�PRåQp�VRXRVRVW�Y]WDKRYDW�N SORãH�Y\FKi]HMtFt�
] UR]WHþQp�QHER�L�VWĜHGQt�NUXåQLFH�GUiåNRYiQt��=iNODGQRX�JHRPHWULFNpKR�SĜHGSLVX�MH�YãDN�Xå�
Y WRPWR�SĜtSDGČ�FHOi�RVD�KĜtGHOH�– ]iNODGQD�&'�–��MHMtå�SRORKD�Y\FKi]t�LPSOLFLWQČ ]H�VWĜHGtFtKR�
GĤONX�QD�SUDYpP�þHOH�D�NXåHORYpKR�VUDåHQt�����X�RVRYp�GtU\��&Rå�MVRX�RVWDWQČ�SUYN\��GR�NWHUêFK�
MH�VRXþiVW�XVWDYHQD�Y KURWHFK�SĜL�PHWURORJLFNp�NRQWUROH��YL]�NDS�������>��@ >��@ 

-PHQRYLWê�SUĤPČU�'G  ����VH�Y]WDKXMH�D�MH�URYHQ SUĤPČUX�SDWQt�NUXåQLFH�QiERMH�'f��MDN�MH�SDWUQp�
] REU�����3UĤPČU�KODYRYp�NUXåQLFH�KĜtGHOH��WM��YQČMãt�SUĤPČU�GUiåNRYiQt��MH�QD�YêNUHVH�RSURWL�
QRUPČ� �GD  � ������ XSUDYHQ� D� þLQt� ����� V WROHUDQFt� -������ 3DWQt� NUXåQLFH� KĜtGHOH� MH� SUĤPČUX�
Gf = �����V WROHUDQFt�K��� [15; ��@ 
=QDþND�G���E\�SDN�PČOD�GHILQRYDW�PH]Qt�~FK\ONX�WORXãĢN\�]XEX�KĜtGHOH��SĜHVWR�åH�E\�VSUiYQp�
]QDþHQt PČOR�EêW�Ä��G³�(SRGOH�QRUP\�ý61����������VWU����ERG�������MGH�SUDYGČSRGREQČ�R�FK\EX 
QD�YêNUHVH� 3UR�ãtĜNX�GUiåHN�QD�QiERMtFK�VH�]SUDYLGOD�SĜHGQRVWQČ�Y\XåtYi�~FK\ON\�+�VWXSQČ�
SĜHVQRVWL���D�Y\ããt��O]H�WHG\�SĜHGSRNOiGDW�Y]QLN�YROQpKR�XORåHQt KĜtGHOH�Y�QiERML��>��@ 
= WHFKQRORJLFNpKR�KOHGLVND� MVRX�QD�YêNUHVH�QiOHåLWČ�SRYROHQ\�VWRS\�SR� IUp]H�QD�VRXVHGQtFK�
SORFKiFK� GUiåNRYiQt�� =HMPpQD� SDN� QD�Ø ��J��� NWHUê� Y\þQtYi� QDG� GQD� GUiåHN� V SUĤPČUHP 
Gf = ����� 

1.3.3 =iYLW 
$[LiOQt� ]DMLãWČQt� SRORK\� NROD� NRPSUHVRUX� ĜHãt� OHYp�PHWULFNp� ]iYLWRYp� VSRMHQt�0� ��[�/-�J�
V MHPQRX�UR]WHþt�NYĤOL�Y\ããt�VDPRVYRUQRVWL��OHSãt�]DEH]SHþHQt�SURWL�XYROQČQt���0DWLFt�WRKRWR�
]iYLWX�MH�SRX]GUR�XPtVWČQp�Y RVH�NRPSUHVRUX��YL]�REU�����9OLYHP�MHGQRWQpPX�VPČUX�RWiþHQt�
URWRUX�Y PRWRUX (REU���� GRFKi]t�N GRWDåHQt�WRKRWR�SRX]GUD�GR�OĤåND��GtN\�þHPXå�VH�SRORKD�NROD�
GR�D[LiOQtKR�OHYpKR�VPČUX�]DMLãĢXMH��3RK\E�Y RVH�GRSUDYD�MH�SDN�XVWDYHQ�UR]SČUQêP�SRX]GUHP 
(REU������3ĜHVWR��åH�MH�SRORKD�NROD�QD�KĜtGHOL�YH�VPČUX�UDGLiOQtP�SULPiUQČ�XUþHQD�XORåHQtP�QD�
MHGQp�] OtFRYDQêFK�YiOFRYêFK�SORFK�– Ø ��J���Ø ����I��–�� MH�QXWQR�]DMLVWLW�SĜHVQp�GRVHGQXWt�
SRX]GUD� Y OĤåNX� 3UR� ]iYLW� MH� SURWR� SĜHGHSViQD� VRXRVRVW� R� KRGQRWČ� ������ÒFK\ON\� UR]PČUĤ�
XGiYi�ý61�,62����-���3UR�VWĜHGQt�SUĤPČU�G2 WRKRWR�]iYLWX�Y\FKi]t��HV� �– �������HL� �– �������
YL]�REU�����1D�YêNUHVH�MH�SĜHGHSViQR�RGOHKþHQt�SORFK\�YHONpKR�SUĤPČUX�]iYLWX��UR]PČU�G QD 
REUi]NX��QD�Ø ����-��� D�GHILQRYiQD�WHG\�MHKR�QRYi�~FK\OND� >��@ >��@ 

2EU��7 =SĤVRE�VWĜHGČQt�GUiåNRYiQt��QD�ERFtFK�]XEĤ�V SORFKêPL�GQ\�GUiåHN�>��@� 
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1.3.4 /RåLVNRYp�QLWULGRYDQp�SORFK\ 
.YĤOL�PRåQpPX� SĜHQRVX� SĜHVQRVWL� ~ORåQêFK� SORFK� D� MHMLFK� JHRPHWULFNêFK� WYDUĤ� QD� REČåQp�
GUiK\�ORåLVNRYêFK�NURXåNĤ�MH��L�Y VRXYLVORVWL�V GRVDKRYDQêPL�RWiþNDPL�KĜtGHOH��NODGHQê�GĤUD]�
QD�RGROQRVW�D�SĜHVQRVW� ORåLVNRYêFK�SORFK�]iVDGQt��1D� WČFKWR� MH� WHG\�SĜHGHSViQD�YHOPL�~]Ni�
WROHUDQFH�YiOFRYLWRVWL���������D�REYRGRYpKR�Ki]HQt����������5R]PČURYi�WROHUDQFH�QD�Ø ���þLQt�
SRXKp�WĜL� WLVtFLQ\��2WČUXY]GRUQRVWL�SRYUFKX�MH�]DMLãWČQR�MHKR�QLWULGDFt�GR�KORXEN\���� Då�����
V SĜHGHSVDQRX� WYUGRVWt� PLQ�� ���� +9�� ÒVHN� Ø ������ PH]L� ORåLVNRYêPL� SORFKDPL� QHQt�
Y NRQWDNWQtP�XORåHQt�D�MH�SURWR�YĤþL�QLP�RGOHKþHQ��>��@ 

����� +ODYD�KĜtGHOH 
3UDYp� þHOR� SUVWHQFH� KODY\� MH� RVD]HQR� SUYQtP� WXUEtQRYêP� NROHP �REU�� �� GRVHGDMtFtP� QD�
OtFRYDQRX� YiOFRYRX� SORFKX� Ø ���� QD� NWHUp� MH� SURWR� SĜHGHSViQD� WROHUDQFH� YiOFRYLWRVWL�
D REYRGRYpKR�Ki]HQt��1D�Ø ���V REGREQêPL�JHRPHWULFNêPL�SĜHGSLV\� MH�XORåHQD�SĜtUXERYLWi�
NRPSRQHQWD��MHå�MH�]ĜHMPČ�VRXþiVWt�VPRQWRYDQpKR�FHONX�V WXUEtQRYêPL�NRO\��7DWR�SDN�SĜLOpKi�
QD�OHYRX�þHOQt�SORFKX�KODY\��FRå�MH GĤYRGHP�XSODWQČQt�Y]iMHPQp�WROHUDQFH�URYLQQRVWL�D�þHOQtFK�
Ki]HQt� 
9\PH]HQt� URWDFH� �SĜLSHYQČQt�� GYRMLFH� WXUEtQRYêFK� NRO� N KODYČ� ]SURVWĜHGNRYiYi� WURMLFH�
SĜHVQêFK�GČU�Ø �+���-HOLNRå�SULPiUQtP�VWĜHGtFtP�SUYNHP�SUYQt�WXUEtQ\�MH�SUiYČ�SUDYi�YiOFRYi�
SORFKD�Ø 25 �WROHUDQFH�Ki]HQt�N RVH�KĜtGHOH�– ]iNODGQD�&'���MH�Y QiYD]QRVWL�QD�Qt�QXWQp�]DMLVWLW�
VHNXQGiUQČ�SRORKX�YUWDQêFK�GČU��-H�SURWR�YKRGQČ�Y\XåLWR�WROHURYiQt�SRORK\�SRPRFt�WHRUHWLFN\�
SĜHVQp� ]iNODGQ\� – UR]WHþQi� NUXåQLFH� Ø ��� �WHRUHWLFN\� SĜHVQČ� Y RVH� VRXþiVWL�� WM� &'���
K GRNRQþHQt�GČU�Y\VWUXåHQtP�YãDN�GRFKi]t Då�Y VHVWDYČ�V XORåHQêPL�WXUEtQDPL��'tU\�MVRX�SURWR�
REUREHQ\�V SĜtGDYNHP�QD�Ø ���� >��@  

2EU��8 3RORK\�WROHUDQþQtFK�LQWHUYDOĤ�]iYLWX�ãURXEX�>��@� 
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1.3.6 7HFKQRORJLFNp�SUYN\ 
1D� SUDYpP� þHOH� KĜtGHOH� VH� QDFKi]t� VWĜHGtFt� GĤOHN� W\SX� %� �V� RFKUDQQêP� ]DKORXEHQtP��
V YUFKRORYêP�~KHO�����D�MPHQRYLWêP�SUĤPČUHP���– R]QDþHQt�%�������GOH�,62�������.�REUREHQt�
WRKRWR�W\SX�GĤONX�VH�XåtYi�VWĜHGtFtKR�YUWiNX SRGOH QRUHP�,62�������GOH�ý61�(1�,62������
QDKUD]XMtFt� WHKGHMãt�ý61�����������',1�����þL�ý61����������3ĜHVWR��åH�QHQt�SRGOH�QRUP\�
H[SOLFLWQČ� XåLWR� VSUiYQpKR� R]QDþHQt� GHILQXMtFt� SRåDGDYHN� QD� SĜtWRPQRVW� GĤONX� QD� KRWRYp�
VRXþiVWL��MHKR�SĜHREUREHQt�VH�QHXVNXWHþĖXMH��$�WR�Y]KOHGHP�N SRWĜHEČ�PHWURORJLFNp�NRQWURO\��
Y UiPFL�NWHUp�VH�SURYiQt�NRQWUROD�Y\EUDQêFK�SĜHGHSVDQêFK�JHRPHWULFNêFK�WROHUDQFt�SĜL�XVWDYHQt�
QD�PČĜLFtP�]DĜt]HQt�PH]L�KURW\��9 VRXYLVORVWL�V GĤON\�QXWQR�SR]QDPHQDW��åH�VWRS\�SR�þHOQtP�
XQDãHþL�� MHKRå� SRXåLWt� YH� YêUREQt� WHFKQRORJLL� WHQWR� W\S VRXþiVWL� SRWHQFLiOQČ� QDEt]t�� QHMVRX�
GRYROHQ\�– VWRS\�QHVPt�]ĤVWDW�QD�KRWRYp�VRXþiVWL��>��@ 
3UR� ~þHO� SĜHVQpKR� XSQXWt� PH]L� KURW\�� QHMHQ� SĜL� REUiEČFtFK� RSHUDFtFK�� MH� pro NXåHORYp�
]DKORXEHQt�����QD RVRYp�GtĜH�SĜHGHSViQD 5D���� 

1.4 0DWHULiO�VRXþiVWi 
0DWHULiOHP�VRXþiVWL� MH��GOH�YêNUHVX�VRXþiVWL�D�YêNRYNX��Qt]NROHJRYDQi�FKURP-PRO\EGHQRYi�
NRQVWUXNþQt� RFHO� $)125� ��� &'� ��� SDWĜtFt� GR� VNXSLQ\� VSHFLiOQtFK� RFHOt� SUR� OHWHFWYt�
D NRVPRQDXWLNX��MHGQi�VH�R�R]QDþHQt�RFHOL�GOH�IUDQFRX]VNp�QRUP\��MHOLNRå�GRGDYDWHO�YêNRYNX�
VH� QDFKi]t� YH� )UDQFLL�� &KHPLFNp� VORåHQt� RFHOL� GHNODURYDQp� QRUPRX� ]DKUQXMH WDE� 2 
QD QiVOHGXMtFt�VWUDQČ��3UR�LQIRUPDþQt�~þHO\�O]H�N WpWR�RFHOL�QDOp]W�SĜtEX]Qp�HNYLYDOHQW\��QDSĜ��
��&U0R��� �RFHOL� ý61� (1� ,62� ���-��� ]QDþHQR� GOH� KDUPRQL]RYDQp� HYURSVNp 
ý61�(1������-����UHVS����&U0R���47� >��; 24; ��@ 
3UR�WXWR�RFHO��NWHUi�MH�GRGiYiQD�Y ]XãOHFKWČQpP�VWDYX��MH�FKDUDNWHULVWLFNi�GREUi�SURNDOLWHOQRVW�
D� ãLURNê� ]LVN� UR]VDKĤ� SHYQRVWt� Y WDKX� Y NRPELQDFL� V GREURX� WDåQRVWt��'RVDKXMH� Wpå� GREUêFK�
KRGQRW� Ui]RYp� KRXåHYQDWRVWL� SĜL� Qt]NêFK� WHSORWiFK� D� RGROQRVWL� SURWL� NĜHKQXWt� ]D� ]YêãHQêFK�
WHSORW�� 2FHO� O]H� QLWULGRYDW�� þHKRå� MH� X� KĜtGHOH� Y\XåLWR�� 0DWHULiO� QDFKi]t� Y\XåLWt X� VLOQČ�
]DWtåHQêFK�� G\QDPLFN\� D� RWČUHP� QDPiKDQêFK� NRQVWUXNþQtFK� GtOĤ�� MHMLFKå DSOLNDFH� Y\åDGXMH�
SHYQRVWt� Y WDKX� ���–�����03D�� 7\SLFN\� YUWXORYp� VRXSUDY\�� NOLNRYp� KĜtGHOH�� YORåN\� YiOFĤ��
R]XEHQp�SDVWRUN\�D�REHFQČ�VSRMRYDFt�VRXþiVW�V YêãH�]PtQČQêPL�SRåDGDYN\��[26; ��@ 
9]KOHGHP� N DSOLNDFL� VRXþiVWL� KĜtGHOH� D� SURYiGČQpPX� QiYD]QpPX� WHSHOQpPX� ]SUDFRYiQt�
– ]DYHGHQi�VWDELOL]DFH�REURENX�Y SĤYRGQtP�WHFKQRORJLFNpP�SRVWXSX��RSHUDFH�þ��9��– MH�YKRGQp�
UR]HEUDW�SURFHV�]XãOHFKWČQt�SRQČNXG�GHWDLOQČML� 
=XãOHFKĢRYiQt�VHVWiYi�]�GYRMLFH�FKURQRORJLFNêFK�SRFKRGĤ��NDOHQt�D�SRSRXãWČQt��3ĜL�NDOHQt�MH�
YOLYHP� U\FKOpKR�RFKOD]HQt� ] DXVWHQLWL]DþQt� WHSORW\� �SUR����&'���� V GHNODURYDQêP�REVDKHP�
XKOtNX����� Då������– SRGHXWHNWRLGQt�RFHO�– REY\NOH��� Då�����&�QDG�$F���GRVDåHQR�X�PDWHULiOX�
YOLYHP�WUDQVIRUPDFH�Y]QLNX�XUþLWpKR�QRYpKR�SRGtOX�VWUXNWXUQt�VORåN\��$þNROL�QHQt�DXWRURYL�SUR�
~þHO\� GLSORPRYp� SUiFH� ]QiPD� H[DNWQt� PHWDOXUJLH� D� PHWDORJUDILH� GDQp� RFHOL�� O]H� SRGOH�
GRVWXSQpKR�$5$�GLDJUDPX��YL]�REU����QtåH��RGKDGRYDW��åH SĜtWRPQD�EXGH�]HMPpQD�VWUXNWXUD�
PDUWHQ]LWLFNi� D� EDLQLWLFNi� �XUþHQR� QD� ]iNODGČ� SĜHGHSVDQp� WYUGRVWL� ���–��� +%� SĜLEOLåQČ�
RGSRYtGDMtFt� ���–��� +9��� =iVDGQt� MH� YãDN� VNXWHþQRVW�� åH� WtPWR� ]SĤVREHP� MH� GRVDåHQR�
QHURYQRYiåQpKR� VWDYX� GDQp� RFHOL� SURMHYXMtFtP� VH� SĜtWRPQRVWt� YQLWĜQtKR� QDSČWt Y PDWHULiOX�
V QiVOHGNHP� GHIRUPDFt�� -HGQtP� ] IDNWRUĤ�� NWHUê� RYOLYĖXMH� ~URYHĖ� WČFKWR� SURMHYĤ� MH�
L SUDYLGHOQRVW� WYDUX� ]XãOHFKĢRYDQpKR� WČOHVD��8� KĜtGHOH� O]H� Y WRPWR� RKOHGX�– URWDþQt� VRXþiVW�
NRQVWDQWQtKR� SUĤĜH]X�� NGH� REODVW� KODY\� QHY\ND]XMH� SĜtOLãQRX� NRQFHQWUDFL� KPRW\� UHODWLYQČ�
N SUĤĜH]X�– SĜLSXVWLW�QLåãt�~URYHĖ�WČFKWR�QHJDWLYQtFK�MHYĤ��[28; 29; ��@ 
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PDWHULiOX��[28; ��@ 
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REUiEČQt��Y\ND]XMH�SĜtPê�GRSDG�QD�SĜtSDGQp�SĜtGDYQp�WHSHOQp�]SUDFRYiQt�PDWHULiOX��R�þHPå�
EXGH�SRMHGQiQR�Y NDS� ������ 
3RåDGRYDQp� PHFKDQLFNp� YODVWQRVWL�� YL]� WDE�� ��� MLPLå� Pi� YêNRYHN� GLVSRQRYDW� D� PXVt� EêW�
GRORåHQ\ DWHVWHP��MVRX�XUþXMtFt�SUR�VSHFLILFNp�QDVWDYHQt�SURFHVQtFK�SDUDPHWUĤ�]XãOHFKĢRYiQt��
=D�YêFKR]t�O]H�XYDåRYDW�SDUDPHWU\�GHNODURYDQp�SĜtPR�YH�IUDQFRX]VNp QRUPČ�$,5������&�SUR�
���&'�����WHSORWD�NDOHQt�NROHP���� Då������&�D���� �&�SĜL�SRSRXãWČQt� >��@ 
7DE��2 &KHPLFNp�VORåHQt�RFHOL����&'����>��@ 
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1.4.1 3RVRX]HQt�YOLYX�MHGQRWOLYêFK�OHJXMtFtFK�SUYNĤ�QD�REURELWHOQRVW�PDWHULiOX 
Pojem obrobitelnosti zahrnuje komplexní YOLY\� I\]LNiOQtFK� YODVWQRVWt� D� FKHPLFNpKR� VORåHQt�
PDWHULiOX�QD�SUĤEČK�ĜH]QpKR�SURFHVX. Jeho výsledky lze posuzovat z hledisek kvalitativních 
a HNRQRPLFNêFK�� NWHUi� Y� GĤVOHGNX�SRXND]XMt� QD� YKRGQRVW� DSOLNDFH� VSHFLILFNêFK� WHFKQRORJLt�
a QiVWURMĤ�� 3ĜHVWR�� åH� VSRlehlivá klasifikace obrobitelnosti pomocí jediné vybrané absolutní 
YHOLþLQ\�QHQt�PRåQi��O]H�ML�SRVRXGLW�Y korelaci s MHGQRWOLYêPL�IDNWRU\�REUiEČQt��0H]L�W\WR�O]H�
]DĜDGLW�YOLY\�PDWHULiOX�REURENX��QD�LQWHQ]LWX�RWČUX��SRGREX�HQHUJHWLFNp�ELODQFH�SURFHVX�ĜH]iQt, 
SURFHV� XWYiĜHQt� WĜtVN\� D� Y\WYiĜHQt� QRYêFK� SRYUFKĤ� QD� REUREFtFK��1HMGĤOHåLWČMãtPL� ] mnoha 
DVSHNWĤ��QD�QLFKå�REURELWHOQRVW�]iYLVt�MVRX� 
� ]SĤVRE�YêURE\�D�WHSHOQpKR�]SUDFRYiQt�REUiEČQpKR�PDWHULiOX� 
� FKHPLFNp�VORåHQt�REUiEČQpKR�PDWHULiOX�D�MHKR�PLNURVWUXNWXUD� 
� fyzikální a mechanické vlastnosti materiálu obrobku, 
� PHWRGD�REUiEČQt�]DKUQXMtFt�ĜH]Qp�SRGPtQN\�D�SURVWĜHGt��QDSĜ��]SĤVRE�XSQXWt�� 
� JHRPHWULH��GUXK�D�YODVWQRVWL�PDWHULiOX�QiVWURMH� 

9HOLþLQDPL��SRPRFt�NWHUêFK�O]H�W\WR�DVSHNW\�KRGQRWLW�MVRX�QDSĜtNODG��PČUQi�ĜHzná síla, meze 
pevnosti materiálu, intenzita RGtUiQt�EĜLWX��VRXþLQLWHOp�WĜHQt�QD�þHOH�D�KĜEHWX�QiVWURMH�QHER�PČUQi�
HQHUJLH� REUiEČQt��$� WR� Y relaci k SHYQČ� GHILQRYDQêP� SRGPtQNiP� REUiEČQt� �ĜH]Qi� U\FKORVW��
SUĤĜH]�WĜtVN\�D�GDOãt���[32] 
0DWHULiO�REURENX�– ocel 30 CD 12 – QiOHåt�GR�VNXSLQ\�Qt]NR�Då�VWĜHGQČ�XKOtNRYêFK��SĜLEOLåQČ�
0,25 ��������< C < 0,4 ���������v závislosti na ]GURML��Qt]NROHJRYDQêFK�RFHOt��SRG�� ��OHJXU���
S RKOHGHP� QD� WHSHOQp� ]SUDFRYiQt� WYRĜt� ]XãOHFKWČQRX� VWUXNWXUX� PDWHULiOX�� �V SĜHGSRNODGHP�
YČWãLQRYpKR� SRGtOX�� YL]� $5$� GLDJUDP� ] SĜHGFK�� NDS���� Ii]H� PDUWHQ]LWX� D bainitu SĜtSDGQČ�
þiVWHþQČ�SHUOLW��9\VRNi�SHYQRVW�]HMPpQD�SUYQtFK�GYRX�SRPČUQČ�]QDþQČ�]KRUãXMH�REURELWHOQRVW��
DYãDN�V XVRX]HQtP�GHNODURYDQp�WYUGRVWL��SĜHSRþWHQR�QD�FD���–38 +5&��QHPXVt�EêW�SĜLNOiGDQê�
YOLY� ]QDþQê�� 6 URVWRXFt� WYUGRVWt� VH� WRWLå� QHSĜtPR� ~PČUQČ� VQLåXMH ĜH]Qi� U\FKORVW�� þtPå� O]H�
QHSĜtPR� SRXNi]DW� QD� ]KRUãHQRX� REURELWHOQRVW� SRVX]RYDQRX� QDSĜ�� SRPRFt� LQGH[X� NLQHWLFNp�
REURELWHOQRVWL� �UR]þOHQČQt�PDWHULiOĤ� GR� WĜtG� REURELWHOQRVWL���.RYDQp�RFHOL� VH� Y\]QDþXMt� YČWãt�
VWHMQRURGRVWt� VWUXNWXU\�GtN\� MHPQČMãt�]UQLWRVWL��NWHUi�DOH�QD�REURELWHOQRVW�SĤVREt�QHJDWLYQČML��
/]H� RþHNiYDW� Då� SĜLEOLåQČ� �� �� ]KRUãHQt� YH� Y]WDKX� NH� ]SĤVREX� ]SUDFRYiQt� SRORWRYDUX�
�YêNRYNX��RSURWL�QRPLQiOX�WDåHQpKR�SRORWYDUX��[32; 33; 34] 
0RåQê�YOLY�PRKRX VHKUiYDW� L� OHJXU\� FKURPX�D�PRO\EGHQX�� NWHUp� MVRX�Y RFHOL� SĜtWRPQ\�SUR�
]YêãHQt�MHMt�SHYQRVWL�D�Ui]RYp�KRXåHYQDWRVWL��7\WR�VSROHþQČ�V GDOãtPL�SUYN\��QDSĜ��:��&U��9D��
PRKRX�WRWLå�YH�VWUXNWXĜH�NRYX�XWYiĜHW�YROQp�NDUELG\�V Y\VRNRX�WYUGRVWt�GRVDKXMtFt�Då�WYUGRVti 
VWUXNWXUQtFK�VORåHN�VOLQXWêFK�NDUELGĤ�D�MHMLFK�SRYODNĤ������–����������� +9���2EVDK�XKOtNX�
D� OHJXMtFtFK� SUYNĤ� REUiEČQpKR� PDWHULiOX� WRPX� RYãHP� QHQDVYČGþXMH�� 3ĜHVWR� O]H� VRXKUQQČ��
s RGND]HP� QD� W\WR� VNXWHþQRVWL�� SĜHGSRNOiGDW� RSRWĜHEHQt� EĜLWĤ� SĜHYiåQČ� DEUD]LYQtPL� ~þLQN\��
[28; 35] 
Vzhledem k povaze VWUXNWXU\��MHMt�WYUGRVWL�D�SHYQRVWL��EXGH�SUDYGČSRGREQČ�GRFKi]HW�N�YČWãtPX�
]DWtåHQt� QiVWURMH� ] SRKOHGX� Y\ããt� HQHUJHWLFNp� QiURþQRVWL� – SRWĜHEQpKR� YêNRQX� N� REUiEČQt�
�PČUQi� ĜH]Qi� VtOD� Nc1.1 SĜLEOLåQČ v intervalu 2000–2300 03D� SUR� SRGREQp� PDWHULiO\�
�',1 1.722��þL�',1���������D�REHFQČ�SUR�Qt]NROHJRYDQRX�RFHO�V REVDKHP�OHJXMtFtFK�SUYNĤ�SRG�
5 % s tvrdostí 350 +%���1HJDWLYQt�VNORQ\�PDWHULiOX�N DGKH]QtPX�SĜLOQXWt D�Y\WYiĜHQt�QiUĤVWNX�
MVRX�PLQLPiOQt� �RSURWL� QDSĜ�� Qt]NRXKOtNRYp� RFHOL� VH� VORåNRX�PČNNpKR� D� WYiUQpKR� IHULWX�. V 
GĤVOHGNX� tohoto tak u této oceli GRFKi]t� N� UR]ãtĜHQt� NRQWDNWQt� ]yQ\� WĜtVN\� V KĜEHWHP�9%'��
QiUĤVWX� WHSORW\� D� WHG\� L� Y\ããtPX� RSRWĜHEHQt�� =D� KODYQt� SR]RURYDQp�PHFKDQLVP\� RSRWĜHEHQt�
nástroje lze u tohoto materiálu R]QDþLW�WHQGHQFL�N WYRUEČ�åOiENX��]YêãHQp�RSRWĜHEHQt�KĜEHWX�D�
náchylnost k SODVWLFNp�GHIRUPDFL�EĜLWX�  
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0tUD�RSRWĜHEHQt�VH�SĜHVWR�Y WRPWR�SĜtSDGČ�dle [36] SRYDåXMH�]D�DNFHSWRYDWHOQRX� 2þHNiYi�VH�
pozitivní jakost povUFKX�D�WDNp�NRQWURORYDQp�XWYiĜHQt�NUDWãtFK�SO\QXOêFK�WĜtVHN��YL] skupina P 
na obrázku 11 QtåH�� �V� RGND]HP� QD� NODVLILNDFL� PDWHULiOX� ��� &'� ��� GOH� &0&� D 0&� NyGX�
VSROHþQRVWL� 6DQGYLN� &RURPDQW� – &0&�� ������ 0&�� 3����=�+7��� 2EU�� ��� LOXVWUXMH� W\SLFNp�
XWYiĜHQt�WĜtVHk pro jednotlivé materiálové skupiny. [23; 32; 34; 36] 

= hlediska fyzikálních vlastností lze zmínit tepelnou vodivost, která v SĜtSDGHFK� Qt]NêFK�
hodnot ]SĤVREXMH komplikace v SRGREČ�QHHIHNWLYQtKR�RGYiGČQt�JHQHURYDQpKR�WHSOD�]H�]yQ\�
ĜH]X�SURVWĜHGQLFWYtP�WĜtVHN��3URFHV�Y WRPWR�SĜtSDGČ�GRSURYi]t�VLOQi�R[LGDFH�XOStYDMtFtFK�WĜtVHN�
QD�EĜLWX�QiVWURMH�D�WHSORWD�YêUD]QČ�QDUĤVWi��9 SRURYQiQt�QDSĜ��WLWDQHP – materiálem s nízkou 
tepelnou vodivostí –, nelze u materiálu této RFHOL�XVX]RYDW�QD�YêVN\W�SRGREQêFK�QHJDWLYQtFK�
MHYĤ��3ĜLEOLåQp�Y\KRGQRFHQt�REURELWHOQRVWL�Y ]iYLVORVWL�QD�WHSHOQp�YRGLYRVWL�LOXVWUXMH�GLDJUDP�
na obr. 12. U PDWHULiOX�REURENX�VH�Wpå�QHSĜHGSRNOiGDMt�YêUD]Qp�SURMHY\�]SHYĖRYiQt�]D�VWXGHQD��
NWHUp� O]H� VOHGRYDW� ]YOiãWČ� X� DXVWHQLWLFNêFK� NRUR]LY]GRUQêFK� RFHOt� D� QČNWHUêFK� Y\VRFH�
åiUXSHYQêFK�VOLWLQ� [33] 

7YRUE\�NDUELGĤ�VH�nikl ~þDVWQt�Då�QDG�� ��REVDKX�D�SĜL�Y\ããtP�YHGH�NH�]QDþQpPX�]KRUãHQt�
REURELWHOQRVWL�� SURWRåH� VH� SRGtOt� QD� ]YêãHQt� SHYQRVWL� D� KRXåHYQDWRVWL� RFHOL� Vzhledem 
ke koncentraci pod 0,3 % nelze tak podílu QLNOX�SĜLVRXGLW�Yê]QDPQê�QHJDWLYQt�YOLY��[32] 
6QtåHQi� KRXåHYQDWRVW� GRFtOHQi� YOLYHP� SĜtWRPQRVWL� síry�� MHå� VH� Y oceli vyskytuje v SRGREČ�
VXOILGĤ�0Q6�D�)H6��VH�SĜL�REUiEČQt�SURMHYXMH�YHOPL�SĜt]QLYČ��MHOLNRå�SRGSRUXMH�WYRUEX�NUiWNp�
a OiPDYp�WĜtVN\��9 GĤVOHGNX�WRKR�]YêãHQi�NĜHKNRVW�RFHOL�YãDN�VQLåXMH�YUXERYRX�KRXåHYQDWRVW��
FRå�MH�SUDYGČSRGREQČ�V RKOHGHP�QD�SRåDGRYDQp�PHFKDQLFNp�YODVWQRVWL�VRXþiVWL�GĤYRGHP��SURþ�
je podíl obsahu síry u této oceli, v porovnání s typickou koncentrací okolo 0,25 %, tak nízký 
�pod 0,02 %���3ĜHVWR�L�MLå�YHOPL�PDOp�RGFK\ON\�Y NRQFHQWUDFL�VtU\��QDSĜ�������–0,003 ���PRKRX�
být vzhledem k REURELWHOQRVWL�]iVDGQt��6XOILGRYp�YPČVWN\�VH�Y závislosti na koncentraci síry 
mohou podílet i na redukci pevnosti v REODVWHFK�SODVWLFNp�GHIRUPDFH�D�WHG\�HQHUJLH�SRWĜHEQp�
k RGGČOHQt�PDWHULiOX��[32; 33; 34] 
Mangan ]OHSãXMH�NDOLWHOQRVW�D�]Y\ãXMH�SHYQRVW�RFHOL��6SROHþQČ�VH�VtURX�Y\WYiĜt�GtN\�Y]iMHPQp�
DILQLWČ�]PtQČQp�PČNNp�LQNOX]H�VXOILGX�PDQJDQX. S RKOHGHP�QD�UHODWLYQČ�Qt]Nê�REVDK�XKOtNX�
v GDQp�RFHOL�D�NRQFHQWUDFL�PDQJDQX����–0,7 %, O]H�MHKR�YOLY�NODVLILNRYDW�SĜt]QLYČ��GR�REVDKX�
asi 1,5 ��0Q�SUR�SĜtVOXãQRX�NRQFHQWUDFL�&�X�SĜHGPČWQp oceli�� [36]  
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2EVDK�fosforu pod 0,025 ��QHQD]QDþXMH�SDUFLiOQt�YOLY�QD�]KRUãHQRX�REURELWHOQRVW�YH�Y]WDKX�
k tomuto prvku – SĜLEOLåQRX�KUDQLþQt�KRGQRWRX� MH�NRQFHQWUDFH�RNROR���� ���2EHFQČ�SĤVREt�
fosfor k WYRUEČ�NUiWNêFK�WĜtVHN�D�SĜL�Y\ããtP�REVDKX�SĜLVStYi�N OHSãt�NYDOLWČ�REUREHQp�SORFK\� 
[32; 36] 
V SĜtSDGČ�Y\ããtFK�REVDKĤ�WYRĜt�NĜHPtN VSROHþQČ�V GDOãtPL�SUYN\��$O��&D��WYUGp�LQNOX]H�R[LGĤ��
NWHUp�PRKRX�YOLYHP�DEUD]H�SRGVWDWQČ�]NUDFRYDW�WUYDQOLYRVW�EĜLWX��[32; 33] 

1.5 3RVRX]HQt�YOLYX�YêUREQtKR�SURFHVX�QD�YQLWĜQt�QDSČWt�PDWHULiOX�D�MHMLFK�
konsekvence 

-DN�MLå�E\OR�QD]QDþHQR�Y SĜHGFKR]tFK�NDSLWROiFK��YQLWĜQt�]E\WNRYé �VWUXNWXUiOQt��QDSČWt, které 
Y]QLNi�GRSURYRGQČ�YêVOHGNHP�DSOLNRYDQêFK�YêUREQtFK�SURFHVĤ zpracovávaného materiálu, má 
v GĤVOHGFtFK� ĜDGX� Yê]QDPQêFK� YOLYĤ� MDN� YH� Ii]tFK� REURENX�� WDN� L� X� GRNRQþHQp� REUREHQp�
VRXþiVWL��3UREOHPDWLNX�O]H�WHG\�UR]GČOLW�GR�GYRX�URYLQ��na vliv v SUĤEČKX�VDPotného výrobního 
procesu v NRQWH[WX� WHFKQRORJLH� D� YêVWXSQtFK� NYDOLW� obrobeného dílce �WYDU�� a na vliv na 
YêVOHGQp�YODVWQRVWL�VRXþiVWL�QDVD]HQp�Y systému. 
3UYQt�]YêãHQp�FHONRYp�YQLWĜQt�QDSČWt GRSURYi]HMtFt�]XãOHFKWČQt� MH�]SĤVREHQR�QHSUDYLGHOQRVWt�
tepelného JUDGLHQWX�SĜL�RFKOD]RYiQt��V�RKOHGHP�QD�UR]GtOQp�SUĤPČU\�YêNRYNX��D�WDNp�VDPRWQRX�
WUDQVIRUPDFt�QD�QHURYQRYiåQp�Ii]H��[28; 33] 
. QDUXãHQt�WČFKWR�YQLWĜQtFK�~þLQNĤ��MHMLFKå�SĤVREHQt�E\OR�GR�Wp�GRE\�QD�PDNURVNRSLFNp�~URYQL�
URYQRYiåQp, DOH� QiVOHGQČ� GRFKi]t� YQČMãtP� VLORYêP� SĤVREHQtP� SĜL� MHGQRWOLYêFK� �ĜH]QêFK��
REUiEČFtFK� RSHUDFt�� ýtPå� PĤåH� GRFKi]HW� NH� JHRPHWULFNpPX� RYOLYQČQt� Y SRGREČ� SUĤK\EĤ��
a WHG\� ]PČQČ� WYDUĤ� D� UR]PČUĤ� REURENX�� 7\WR� SURFHV\� UHOD[DFH� PRKRX� Y\ND]RYDW� MLVWRX�
VHWUYDþQRVW�– k QDVWiQt�SUĤK\EĤ�QHPXVt�GRFKi]HW�EH]SURVWĜHGQČ�SR�REUREHQt�DOH�Y i horizontu 
GQĤ�Då�GRNRQFH�WêGQĤ�–��FRå�PĤåH�SRWHQFLiOQČ�GiOH�NRPSOLNRYDW�YêUREX��1HO]H�WDN�Y\ORXþLW�
QXWQRVW�QHMHGQRKR�WHFKQRORJLFNpKR�]iVDKX��SĜtGDYQêFK�RSHUDFt�]Y\ãXMtFtFK�YêUREQt�QiNODG\��
QHER�GRNRQFH�QHPRåQRVW�GRViKQRXW�SRåDGRYDQêFK�SĜHVQRVWt��>��; 37] 
9QČMãt�VLORYi�]DWtåHQt�SĜL�REUiEČQt�SDN�]iURYHĖ�GR�SRYUFKRYêFK�YUVWHY�Y ]yQiFK�ĜH]X�YNOiGDMí 
GDOãt� QDSČWt�� NWHUi� Y VRXKUQX� �VSROHþQČ� V YQLWĜQtP� QDSČWtP z 7=�� Y]iMHPQČ� VXSHUSR]LFXMt��
=iYLVORVW� FKDUDNWHUX� YQLWĜQtKR� QDSČWt, jeho intenzita a hloubka penetrace závisí na mnoha 
IDNWRUHFK��-HGQi�VH�]HMPpQD�R�YODVWQRVWL�REUiEČQpKR�PDWHULiOX��MHKR�WDåQRVW��WYUGRVW��SHYQRVW���
ĜH]Qp�SDUDPHWU\��ĜH]Qi�U\FKORVW��KORXEND�ĜH]X��SRVXY���SRXåLWê�QiVWURM��PDWHULiO��JHRPHWULH�þL�
RSRWĜHEHQt�� D� SURFHVQt� NDSDOLQX� D� WDNp� ]SĤVRE� REUiEČQt� NRQNUpWQt� WHFKQRORJLt�� =D� REHFQČ�
SURVSČãQi�QDSČWt�O]H�SRYDåRYDW�QDSČWt�WODNRYi��MHOLNRå�]Y\ãXMt�~QDYRYRX�åLYRWQRVW��3ĜLEOtåHQt�
PHFKDQLVPX�WYRUE\�]E\WNRYpKR�QDSČWt�XYiGt�REU. ����1D�REU�����MH�N YLGČQt�SĜtNODG�YQHVHQêFK�
]E\WNRYêFK�QDSČWt��NGH�O]H�RþHNiYDW�UR]GtO\�PM��Y ]iYLVORVWL�QD�WYUGRVWL�REUiEČQpKR�PDWHULiOX�
D� URYQČå� RGOLãQp� YêVOHGN\� V RKOHGHP� QD� VSHFLILFNê� VPČU�� YH� NWHUpP� MVRX� KRGQRW\� QDSČWt�
]MLãĢRYiQ\�� =� JUDIX� O]H� SR]RURYDW� SĜHFKRG� ]E\WNRYpKR� YQLWĜQtKR� QDSČWt do tlakové oblasti 
u PDWHULiOĤ�REURENX� V WYUGRVWt� SĜLEOLåQČ�SĜHV� �� +5&��X�NWHUêFK� VH� ]DþtQi� UHDOL]RYDW� NUiWNi�
þOiQNRYLWi�WĜtVND. S QiUĤVWHP�WYUGRVWL�VH�]Y\ãXMH�~KHO�VWĜLåQp�URYLQ\��SĜLþHPå�GRFKi]t�N poklesu 
ãtĜN\� WĜtVN\� D� KORXEND� SHQHWUDFH� ]E\WNRYpKR�QDSČWt� Y WČFKWR� SĜtSDGHFK� URVWH��2EU�� ��� XYiGt�
UR]GtOQRVW� RþHNiYDQêFK� YêVOHGNĤ� zbytkovéKR� YQLWĜQtKR� QDSČWt� v závislosti na specifických 
ĜH]QêFK�SRGPtQNiFK�SĜL�REUiEČQt��0RåQR�SRGRWNQRXW��åH�Y UiPFL�UĤ]QêFK�PHWRG�SUR�]MLãĢRYiQt�
hodnot zbytkovéKR�YQLWĜQtKR�QDSČWt VH�PRKRX�QDPČĜHQp�KRGQRW\�Wpå�UĤ]QLW��[37; 38] >��@ 
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2EU��13 0HFKDQLVPXV WYRUE\�]E\WNRYêFK�QDSČWt�SĜL�VRXVWUXåHQt�>��@� 

Druhá snad Yê]QDPQČMãt URYLQD� VH� WêNi� YOLYX� YQLWĜQtho zbytkového napČWt SR� REUiEČQt� QD�
åLYRWQRVW�VRXþiVWL��6 RKOHGHP�QD�QDVD]HQt�KĜtGHOH�YH�Yê]QDPQpP�V\VWpPX��PEJ��YH�VWURML� MH�
]ĜHMPp��åH�DVSHNW\�åLYRWQRVWL�D�VSROHKOLYRVWL�SĜHGVWDYXMt�]iVDGQt�SDUDPHWU��NWHUê�QHO]H�RSRPtMHW� 
,QWHQ]tYQt�F\NOLFNp�]DWČåRYiQt�URWRURYp�KĜtGHOH�Y syVWpPX�D�WR�SĜL�QDSČWtFK�PHQãtFK�QHå�MH�PH]�
NOX]X�� SRGSRUXMH� UL]LNR� Y]QLNX� ~QDYRYpKR� SRãNR]HQt�� 3ĜHVWR�� åH� MH� LQWHJULWD� VRXþiVWL�
NRQWURORYiQD� SRPRFt� PDJQHWRVNRSLFNp� GHIHNtoskopie�� PĤåH� ]D provozu v rámci 
Y\VRNRF\NORYp�~QDY\�GRMtW�N�LQLFLDFL�WUKOLQ�D�Y kritiFNpP�SĜtSDGČ�Då�N SRUXãHQt�VRXþiVWL�  
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¼�Õã�Âöʍ�Á�Ú�ÂÈ�ÕÈÁÈ�±�Ø�Âã©�ÂÈó���¯¨Ø�¹��ʒ�I�Ø���ÂÈ�ÈÜãØ÷Á�
Â�ÜãØÈ¸�Á�ʞ��ú�ÈÕÈãÚ���Â±ʟ�ú ¹�Ø�Á¯¹ö�ʞ�¼2Iɹʘd¯�ʟʒ 

[�úÂ�� ÕÈ�Á±Â¹öʌ� ó�� ˢ� ɿɷʍɺɽ ÁʘÁ¯Âʗ� �Õ� ˢ� ɶʍɷɻ mm; f ˢ ɶʍɾɿ mm. 
�±Ü�¼Â�� ­È�ÂÈãö� ç� ¹�ü��� ¸��ÂÈã¼¯ó�� ¹Ú¯ó¹ö� ÕÚ��Üã�óç¸±� tvrdost 
��Â�­È�Á�ã�Ø¯�¼ç�ó HRC. 

 

2EU��14 'LVWULEXFH� KRGQRW� ]E\WNRYpKR� QDSČWt 
X�REURENĤ� UR]GtOQêFK� WYUGRVWt� �PČĜHQR�
YH�VPČUX�SRVXYX��>��@� 

I�Ø���Â�� ãó�ØÂ�� Â±ú¹Èç­¼±¹Èó�� È��¼� ú��
ÕÈ�Á±Â�¹� ÈØãÈ©ÈÂ�¼Â±­È� Ú�úçʒ� t÷Ü¼��¹ö�
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�ʟ�ɸɽɷʍɾʘ�ɶʍɷɸɽʒ 
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2EU��15 =PČQ\� zbytkovéKR� YQLWĜQtKR�
QDSČWt�v závislosti na rozdílných 
ĜH]QêFK�SDUDPHWUHFK��PČĜHQR�YH�
VPČUX�SRVXYX� [38]. 
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.DåGi� L� QH]DWtåHQi� VRXþiVW� WRWLå� Y\ND]XMH� MLVWRX� JHRPHWULFNRX� QHSĜHVQRVW� �sledovatelné 
SUĤK\E\, házivost aj.���která se za provozu – v SĜtSDGČ�KĜtGHOH�URWDFH�– SURMHYt�QHSĜHWUåLWêP�
JHQHURYiQtP�VWĜtGDYpKR�WODNRYpKR�D�WDKRYpKR�]DWČåRYiQt, tedy napČWtP MDN�QD]QDþXMH�REU� 16. 
V SĜtGHFK�� åH� UR]NPLW� WČFKWR� QDSČWt� SĜHNUDþXMH� PH]� ~QDY\�� H[LVWXMH� NRQHþQê� SRþHW� F\NOĤ��
v SUĤEČKX�NWHUêFK�GRMGH�LQLFLDFL�WUKOLQ��3UiYČ�SĜtWRPQRVW�]E\WNRYpho naSČWt v PDWHULiOX�PĤåH�
Y�GĤVOHGNX��V poukazem na Goodmanovo pravidlo �]iYLVORVW�UR]NPLWX�QDSČWt�QD VWĜHGQtP�QDSČWt�
SĜL�VURYQDWHOQpP�SRþWX�F\NOĤ�GR�SRUXãHQt���YpVW�NH�VQtåHQt�SRWĜHEQpKR�QDSČĢRYpKR�UR]NPLWX�
SUR� VURYQDWHOQê� SRþHW� F\NOĤ� GR� SRUXãHQt�� YL]�� REU�� �7�� 7R� ]QDPHQi�� åH� L� SĜHV� WHRUHWLFN\�
ÄGRNRQDORX³� JHRPHWULL� PĤåRX� Y\YRODQá L� UHODWLYQČ� PDOá napČWtpĜHGVWDYRYDW� QHEH]SHþt��
V souvislosti s JHRPHWULt� KĜtGHOH� MH� QXWQp� SR]QDPHQDW�� åH� ~QDYRYRX� åLYRWQRVW�� Y porovnání 
s KODGNêP�WČOHVHP��QHJDWLYQČ�RYOLYĖXMt�L�UĤ]Qp�NRQVWUXNþQt�SUYN\�VRXþiVWL�MDNR�QDSĜ��]iSLFK\�
a WYDURYp�SĜHFKRG\� [40] 

1.5.1 6WDELOL]DFH��åtKiQt�NH�VQtåHQt�YQLWĜQtKR�QDSČWt 
,� V WHRUHWLFNêP� XYiåHQtP�� åH� E\� SURMHY\� UHOD[DFH� QH]SĤVRELO\� WDNRYp� JHRPHWULFNp� GHIHNW\�
�SUĤK\E\� DM��� QDUXãXMtFt� D� NRPSOLNXMtFt� YêUREQt� SURFHV�� MH� QHDGHNYiWQt� RSRPtMHW� VHNXQGiUQt�
vlivy zbytkovéKR�QDSČWt�na prRYR]Qt�åLYRWQRVW�VRXþiVWL��7RWR�MH�GĤOHåLWp�NRQVWDWRYDW��MHOLNRå�YH�
Ii]L�QiYUKX�QRYp�WHFKQRORJLH�YêURE\�VH�MHGQDOR�R�PRåQRVWL�Y\QHFKiQt� WHSHOQpKR�]SUDFRYiQt 
�stabilizace�� ]D� ~þHOHP� VQtåHQt� SRþWX� RSHUDFt� D� YêUREQtFK� QiNODGĤ�� -H� HYLGHQWQt�� åH� QD� WXWR�
problemDWLNX�QHO]H�SRKOtåHW�SRX]H�SUL]PDWHP�YêUREQt�WHFKQRORJLH��9]KOHGHP�N potenciálním 
konsekvencím bylo proto UR]KRGQXWR��åH�SURYiGČQt�VWDELOL]DFH�EXGH�]DFKRYiQR� 
6RXþDVQČ�SURYiGČQi�VWDELOL]DFH�MH�Y SRGVWDWČ�åtKiQt�NH�VQtåHQt�YQLWĜQtKR�QDSČWt probíhající pod 
tHSORWDPL� UHNU\VWDOL]DFH�� 2EHFQČ� VH� WHQWR� GUXK� åtKiQt� SURYiGt� V FtOHP� VQtåit nebo odstranit 
YQLWĜQt QDSČWt��NWHUi�X�VRXþiVWL�Y]QLNOD�Y SUĤEČKX�MHMLFK�SĜHGFKi]HMtFtKR�]SUDFRYiQt�Y GĤVOHGNX�
QDSĜtNODG�VLOQpKR�ORNiOQtKR�RKĜHYX�SĜL�VYDĜRYiQt��WYiĜHQt�]D�VWXGHQD��QDSĜ��URYQiQt���]QDþQpKR�
WĜtVNRYpKR�REUiEČQt�QHER�QHURYQRPČUQRVWt�SRGPtQHN�WHSHOQpKR�]SUDFRYiQt�SRORWRYDUĤ��RGOLWN\�
D�YêNRYN\�� 
6QDKRX�X�SURYiGČQpKR�åtKiQt�SUR�VQtåHQt�YQLWĜQtKR�QDSČWt MH�GRVDåHQt�URYQRYiåQRVWL�VWUXNWXU��
DYãDN�EH]�Y]QLNX�Ii]RYêFK�SĜHPČQ��SURVWĜHGQLFWYtP�SRPČUQČ�GORXKp�YêGUåH�QD�åtKDFt�WHSORWČ�
�SRG� $1�� SĜL� PDOêFK� RFKOD]RYDFtFK� U\FKORVWHFK� ]SUDYLGOD� QLåãtFK� QHå� QD� NOLGQpP� Y]GXFKX�
– ochlazuje se v SHFL��0HFKDQLVPXV� MH� ]DORåHQ� QD� GRVWDWHþQpP� VQtåHQt�PH]H� NOX]X� YOLYHP�
]DKĜiWt�� þtPå� GRFKi]t� N XYROQČQt� SĜtWRPQêFK� YQLWĜQtFK� QDSČWt, která korespondují s SUXåQRX�
GHIRUPDFt�PĜtåN\�D�SĜHPČQČ�WČFKWR�QD�ORNiOQt�SODVWLFNRX�GHIRUPDFL�  

οߪ – ØÈú¹Á¯ã�Â�Õ�ã± 
௠ߪ  – ÜãÚ��Â±�Â�Õ�ã± 
௔ߪ  – amÕ¼¯ãç���¹Á¯ãç 
 ௠௔௫/ ௠௜௡ – Â�Õ�äÈó���õãØ�Áöߪ

2EU��16 ýDVRYê�SUĤEČK�QDSČWt�SĜL�F\NOLFNpP�
 ]DWČåRYiQt�� SĜtNODG� VWĜtGDYpKR�
 QHVRXPČUQpKR�QDPiKiQt�[40]. 

mez únavy 

2EU��17 ÒQDYRYi� åLYRVWQRVW� KODGNêFK� VRXþiVWt 
 EH]�YQLWĜQtFK�WUKOLQ�>�0]. 



ÚST FSI VUT V �YC� 

 

ɸɺ 

2þHNiYi�VH��åH�N QHMYČWãtPX�YNODGX�D�]iURYHĖ�XYROQČQí QDSČWt vzniklém ]XãOHFKWČQtP GRMGH�SĜL�
KUXERYDFtFK� RSHUDFtFK�� =D� W\WR� MH� SURWR� YKRGQp� ]DþOHQLW� SURFHV� VWDELOL]DFH� V WtP�� åH� GR 
GRNRQþRYDFtFK� RSHUDFt�� YH� NWHUêFK� MH� MLå� FtOHP� GRViKQRXW� MLVWp� UR]PČURYp� D� JHRPHWULFNp�
SĜHVQRVWL��EXGH�REUREHN�YVWXSRYDW�V miniPDOL]RYDQêPL�]E\WNRYêPL�QDSČWtPL��[40] 

1.6 1LWULGDFH 
1LWULGDFH� MH� FKHPLFNR-WHFKQRORJLFNê� SURFHV� ]DORåHQê� QD� V\FHQt� SRYUFKX� RFHOt� GXVtNHP�� SĜL�
NWHUpP�VH�GRVDKXMH��NURP�GDOãtKR�NRPSOH[X�SDUDPHWUĤ�� ]HMPpQD�Y\VRNp�SRYUFKRYp� WYUGRVWL�
GĤVOHGNHP�Y\WYRĜHQt�MHPQêFK�D�YHOPL�WYUGêFK�LQWHUVWLFLiO�YH�VWUXNWXĜH��6ORåHQt�WČFKWR�VHVWiYi�
SĜHYiåQČ�]H�VORXþHQLQ�GXVtNX�D�åHOH]D��NWHUp�VH�YH�Y]QLNOp�YUVWYČ�Y\VN\WXMt�SRVWXSQČ VPČUHP�
RG�SRYUFKX�Y�SRGREČ�þW\Ĝ�QLWULGRYêFK�Ii]t��]SĤVREHQR�UR]GtOQým obsahem åHOH]D�Y radiálním 
VPČUX� SRGpO� SUĤĜH]X�� SĜLþHPå� O]H� Y\MtW� ]� URYQRYiåQpKR� )H-1� GLDJUDPX�� 2SWLFN\� O]H� YãDN�
VOHGRYDW� GYČ� ]yQ\� QLWULGRYDQp� YUVWY\�� ]iNODGRYRX� W]Y�� EtORX� YUVWYX� WYRĜHQRX� NXELFNêP� þL�
KH[DJRQiOQtP� QLWULGHP� D� QD� QL� QDYD]XMtFt� GLI~]Qt� YUVWYX� UR]SXãWČQpKR� GXVtNX� V obsahem 
SUHFLSLWiWĤ� WYUGêFK� NDUERQLWULGĤ�� 3RYUFKRYi� WYUGãt� YUVWYD� ]DMLãĢXMH� KODYQt� YêKRG\� Y SRGREČ�
Y\VRNp� RGROQRVWL� YĤþL� RSRWĜHEHQt� D� RGtUiQt� D� GLI~]Qt� YUVWYD� SĜLVStYi� N OHSãtP� ~QDYRYêP�
vlastnostem. .WHUp� MVRX� ]DMLãWČQ\ ]E\WNRYêP� WODNRYêP� QDSČWtP vyvolaným UĤVWHP� REMHPX�
vrstvy nitridĤ��GXVtN�GLIXQGXMH�GR�VRXþiVWL���=iNODGRYê�PDWHULiO��E\�SDN�PČO�GLVSRQRYDW�MLVWRX�
WYUGRVWt��DE\�SRVN\WRYDO�GRVWDWHþQRX�RSRUX�D� WHG\�VRXGUåQRVW�V�QD�QČP�Y]QLNDMtFt�QLWULGDþQt�
vrstvou – WRKR� MH� GRVDåHQR� PDUWHQ]LWLFNêP� MiGUHP� ] SĜHGFKi]HMtFtKR� SURFHVX� ]XãOHFKWČQt��
Jednotlivé vrstvy jsou k YLGČQt� QD� REU�� �8 QtåH�� .URP� VORXþHQLQ� VH� åHOH]HP� Y\WYiĜt� GXVtN�
v OHJRYDQêFK�RFHOt�GDOãt�NDUELG\��NWHUp�MVRX�RSURWL�)H-1�VWiOHMãt�]D�Y\VRNêFK�WHSORW�D�URYQČå�
WYUGãt��-HGQi�VH�R�MLå�]PtQČQp�XKOtNRYp�QLWULG\�– tzv. karbonitridy – D�PQRKp�GDOãt�VSHFLiOQt�
QLWULG\��MHå�MVRX�QDYi]iQ\�QHMþDVWČML�QD�SĜtVDGRYp�DILQQt�SUYN\��OHJXU\��FKUyPX��PRO\EGHQX��
KOLQtNX� D� YDQDGX�� . aplikaci nitridování jsou zpravidla vhodné oceli s obsahem uhlíku 
ca 0,3 Då 0,4 ���X�QLFKå�MH�NRQWURORYDQê�SUiYČ�REVDK�YêãH�GHNODURYDQêFK��&U��0R��$O��9��SĜtS��
MLQêFK� SUYNĤ�� 7DNRYp� RFHOL� VH� QD]êYDMt� QLWULGDþQt� D� MVRX� UHODWLYQČ� GUDåãt� QHå� QDSĜ�� EČåQp�
NRQVWUXNþQt�oceli. [28, 41; 42; 43] 

-DN� MLå� E\OR� QD]QDþHQR�� ]XãOHFKWČQt� RFHOL� SĜHGFKi]t� QLWULGDFL�� 1LWULGDþQt� WHSORWD� VH� WXGtå�
SRK\EXMH�SRG�WHSORWRX�SRSRXãWČFt��WHG\�NROHP����–550 �&��SRNXG�E\�E\OD�WHSORWD�Y\ããt��PRKOR�
E\�GRMtW�NH�VQtåHQt�WYUGRVWL�MiGUD�a QHGRVWDWHþQé podpoĜH pro QDUĤVWDMtFt�GLI~]Qt�YUVWYu. 1LWULGDFt�
O]H�GRViKQRXW�WORXãWČN�YUVWY\�SĜLEOLåQČ�Då�� mm s hodnotami tvrdosti pohybujícími se obvykle 
1000–1200 HV.  
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2EU���8 0HWDORJUDILFNê�YêEUXV�QLWULGRYDQRX�
vrstvou oceli [42]. 2EU���� ýDVRYi� QiURþQRVW QLWULGDþQtKR�

SURFHVX��QLWULGDFH�Y SO\QX��[44]. 



ÚST FSI VUT V �YC� 

 

ɸɻ 

'pOND�SURFHVX�MH�YãDN�REHFQČ�velmi dlouhá – MHQ�Y\VWDYHQt�SĤVREHQt�GXVtNX�PĤåH�GRVDKRYDW�
Då 100 h �H[SR]LþQt� GRE\� VH� Yê]QDPQČ� SURGOXåXMt� Y ]iYLVORVWL� QD� SRåDGRYDQp� WORXãĢFH���
viz obr. 1� QD� SĜHGFKR]t� VWUiQFH�� 3UR� SRURYQiQt�� VWHMQp� WORXãĢN\� O]H� DOWHUQDWLYQtP�
NRQYHQþQČMãtP�SURFHVHP�FHPHQWRYiQt��V\FHQt�XKOtNHP��GRViKQRXW�]D�����K�H[SR]LFH��.URP�
WRKR�XPRåĖXMH�FHPHQWRYiQt�SUĤQLN�YUVWHY�Då�NROHP���PP�GR�SRYUFKX�D�VWDELOQČMãt��SRVWXSQČMãt��
SRNOHV�KRGQRW�WYUGRVWL�VPČUHP�GR�KORXEN\�YUVWY\��5R]GtOHP�D�Y PQRKêFK�RKOHGHFK�SĜHYDåXMtFt�
YêKRGRX� QLWULGDFH� MH� YãDN� HOLPLQDFH� Y]QLNX� YQLWĜQtFK� QDSČWt� Y]QLNDMtFtFK� SĜL� NDOHQt� SR�
FHPHQWDFL� �kalicí teploty ca 870–1065 �&��� 'tN\� Qt]NêP� WHSORWiP� QLWULGDFH� �~500 �&�� D�
YROQpPX� FKODGQXWt�� NWHUp� UHGXNXMH� Y]QLN� WHUPiOQtFK� JUDGLHQWĤ�� D� ]YOiãWČ� SĜL� SĜHGHP�
SURYHGHQpP�åtKDQt�SUR�VQtåHQt�QDSČWt – v SĜtSDGČ�VRXþDVQpKR�WHFKQRORJLFNpKR�SURFHVX�YêURE\�
VRXþiVWL�VH�WDN GČMH�–��MVRX�JHQHURYDQp�GLVWRU]H�vyvolané nitridací minimální, viz obr. 20��7HG\�
SĜHGHãOê�SURFHV�7=��WM��åtKiQt�NH VQtåHQt�QDSČWt, má v jistém smyslu návaznost na stabilizování 
QLWULGDþQtKR� SURFHVX� Y souvislosti s SURMHYHP� SĜL� QČP� Y]QLNDMtFtch GHIRUPDFt� �Wyto budou 
RPH]HQ\��� 3ĜL FHPHQWDFL� D� NDOHQt� ]ĤVWiYi� QDYtF� YH� VWUXNWXĜH� SĜtWRPHQ� ]E\WNRYê� DXVWHQLW�� X�
QČKRå�PĤåH�GRFKi]HW�N VDPRYROQp�SĜHPČQČ�QD�MLQp�Ii]H��7HQWR�SRFKRG�MH GRSURYi]HQ�]PČQRX�
UR]PČUĤ�D WYDUĤ�D�QHO]H�Y\ORXþLW�DQL�QiUĤVW�YQLWĜQtKR�QDSČWt��3ĜL�QLWULGDFL�WDWR�VNXWHþQRVW�RGSDGi��
[28; 44] 
0LQLPiOQt�vyvolané GHIRUPDFH�D�þLVWê�nitridovaný povrch bez okují mnohdy dovolují vynechat 
po nitridaci QiVOHGQp� GRNRQþRYDFt� RSHUDFH�� PĜHVWR�� åH� V RKOHGHP� QD� NODGHQRX� SĜHVQRVW�
QLWULGRYDQêFK�SORFK�QD�KĜtGHOL�QHQt�PRåQp vynechat operace EURXãení, jH�QLFPpQČ�]MHYQp��åH�
SURFHV�QLWULGDFH�SĜLQiãt�]QDWHOQp�YêKRG\�Y\FKi]HMtFt�] UR]PČURYp�D�WYDURYp�VWDELOLW\��[33] 

Existují þW\ĜL�GUXK\�WHFKQRORJLH�QLWULGDFH��NWHUp�VH�Y]iMHPQČ�OLãt�]GURMHP�D�]SĤVREHP�MDNêP�MH�
VRXþiVW�H[SRQRYiQD�SĜtWRPQRVWt�V\WtFtKR�GXVtNX��0H]L�W\WR�SDWĜt�SOD]PRYi��LRQWRYi��QLWULGDFH, 
nitridace v solné lázni, nitridace v SO\QX�D�SUiãNRYi�QLWULGDFH��-HGQRWOLYČ�VH�GDQp�WHFKQRORJLH�
UR]OLãXMt�PLPR�MLQp�Y U\FKORVWHFK��SĜHVQRVWHFK�Ĝt]HQt��NRQWUROe��VDPRWQpKR�SURFHVX�D�YêVOHGNĤ�
�GRVDKRYDQp�VWUXNWXU\��D� WDNp�Y ~URYQtFK�SĜL�QLFK�]SĤVREHQêFK�GHIRUPDFt��3%6�Y\XåtYi�SUR�
YêUREX�YêYRMRYČ�VWDUãt�WHFKQRORJLL�QLWULGDFH�Y SO\QRYp�SHFL��0HWRGD�VSRþtYi�Y SĤVREHQt�SO\QQp�
QHXVWiOH� VH� REQRYXMtFt� DWPRVIpU\� þSDYNX� Y SHFL�� 7HQ� QiVOHGQČ� GLVRFLXMH�� SĜLþHPå� Y]QLNOê�
DWRPiUQt� GXVtN� MH� DEVRUERYiQ� GR� SRYUFKX� VRXþiVWL� 1D� REU�� �1 YêãH� MH� N YLGČQt� KĜtGHO� SR�
SURYHGHQp�QLWULGDFL��NGH�SDWUQp�KODGNp�D�OHVNOp�~VHN\�MVRX�SUiYČ�QLWULGRYDQp�SORFK\� [28; 44; 45] 

1.7 Výkovek 
-DNR� SRORWRYDU� VRXþiVWt� VH� Y\XåtYi� MLå� GĜtYH� ]PLĖRYDQê� H[WHUQČ� GRGiYDQê� YêNRYHN�
v ]XãOHFKWČQpP� VWDYX�� WM�� Y ]iNODGX� WHSHOQČ� ]SUDFRYDQê�� 6 ohledem na sériovost produkce 
VRXþiVWL� KĜtGHOH� SĜLEOLåQČ� ��� NV� URþQČ� D� MLå� QČNROLN� OHW� SUREtKDMtFtPX� ]SĤVREX� YêURE\�
zahrnující konstantní materiálový vstup – WRWRåQê�YêNRYHN�–��O]H�PLPR�MLQp�XVX]RYDW��QHMVRX�
k GLVSR]LFL�SRGUREQČMãt�LQIRUPDFH�R�QiNODGHFK��QD�HNRQRPLFNê�VP\VO�ĜHãHQt�YROE\�WDNRYpKR�
polotovaru v SRGREČ�Y\ããtKR�SURFHQWD�Y\XåLWt�PDWHULiOX��9êNRYHN� WDN�PĤåH�YpVt NH� VQtåHQt�
QiNODGĤ�QD�SRĜL]RYDQê�PDWHULiO�D�þDV\�REUiEČQê�MVRX�RSURWL�SOQpPX�PDWHULiOX�]NUiFHQ\.  
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2EU��20 Výhody procesu nitridace [42]. 2EU��21 1LWULGRYDQi�KĜtGHO��SĜHGPČW�'3�� 
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=iVDGQt�SĜHGQRVWt�GDQpKR�YêNRYNX�D�REHFQČ�YãHFK�YêNRYNĤ�MVRX�DOH�GRVDKRYDQp�PHFKDQLFNp�
vlastnosti kované struktury, které vycházejí z optimalizovaného toku orientace vláken 
ve YQLWĜQt�VWUXNWXĜH��[46; 47] 
3ĜtþLQRX�SĤYRGX�Y]QLNX�WČFKWR�YOiNHQ�Y�RFHOL�MH�SĜtWRPQRVW�YPČVWNĤ�SĜHYiåQČ�VtU\�D�IRVIRUX��
NWHUp�PDMt�QLåãt�WHSORWX�WXKQXWt�QHå�åHOH]R��D�SURWR�WXKQRXW�Y WDYHQLQČ�MDNR�SRVOHGQt�D�Y\WYiĜHMt�
WDN� REiONX� ]UQ� SULPiUQtFK�� 1iVOHGQêm WYiĜHQtP� Y NRYiUQiFK� GRGDYDWHOĤ� NRQYHQþQtFK�
SRORWRYDUĤ��W\þH��EORN\�DM���VH�WDNWR�RGOLWê�]iNODGQt�PDWHULiO�VLOQČ�SĜHWYiĜt��QDSĜ��YiOFXMH��D�]UQD�
YþHWQČ�YOiNQRYêFK�REiOHN�VH�]SORãĢXMt. 1iVOHGQČ�SURYiGČQi�UHNU\VWDOL]DFH�REQRYt�]UQR��DYãDN�
YPČVWN\�] GĤYRGX�MHMLFK�QLåãt�GLI~]Qt�U\FKORVWL�]ĤVWiYDMt�Y GHIRUPRYDQpP�VWDYX��8YQLWĜ�WDNWR�
]SUDFRYDQpKR� PDWHULiOX� WHG\� Y]QLNDMt� QHVRXYLVOp� SORãQp� ~WYDU\� XVPČUQČQp� YH� VPČUX� WRNX�
materiálu, které se po provedení výbrusu projeví jako vlákna. [48; ��@ 
3UiYČ� RULHQWDFH� YOiNQRYpKR� WRNX� Y KRWRYp� VRXþiVWL� ] WYiĜHQpKR� SRORWRYDUX�� DĢ� Xå� VH� MHGQi�
o W\þRYê� SRORWRYDU� QHER� YêNRYHN� �RGOLWHN� O]H� SRYDåRYDW� ]D� L]RWURSQt��� YH� YêVOHGNX� YHGH�
k DQL]RWURSLL� PHFKDQLFNêFK� YODVWQRVWt� WDNRYpKR� PDWHULiOX�� 3RNXG� MH� SUR� YêUREX� VRXþiVWL�
Y\XåLWR�QDSĜ�� W\þRYpKR�PDWHULiOX, MH� VPČU�YOiNHQ�NRQVWDQWQt� DYãDN�Y�místech obrobení jsou 
YOiNQD�]QDþQČ�SĜHUXãHQD��1DSURWL�WRPX�X�YêNRYNX�NRStUXMH�VPČU�YOiNHQ�REY\NOH�WYDU�]iSXVWN\��
viz obr. 22��'ĤVOHGNHP�MH�Y]iMHPQi�YDULDELOLWD�Y hodnotách mechanických vlastností, kterou 
WDNRYp�VWUXNWXU\�Y\ND]XMt��3ĜHVWR��åH�Y obou vzorcích VH�SHYQRVW�D�WYUGRVW�QHPXVt�YêUD]QČ�OLãLW��
SURWRåH� MHMLFK� KRGQRW\� VH� RGYtMt� SĜHYiåQČ� FKHPLFNêP� VORåHQtP� NRYX� D� MHKR� WHSHOQêP�
]SUDFRYiQtP��Yê]QDPQp�SR]LWLYQt�]PČQ\�O]H�SR]RURYDW�Y SDUDPHWUHFK�åLYRWQRVWL�VRXYLVHMtFtPL�
s ãtĜHQtP�WUKOLQ�– KRGQRWiFK�~QDYRYp�åLYRWQRVWL��Ui]RYp�SHYQRVWL�þL�WDåQRVWL. [46; 47] 

Snahou je orientovat vlákna ve výkovku s ohledem na projektovanou aplikaci – kritická 
]DWtåHQi� PtVWD� – WDNRYêP� ]SĤVREHP�� DE\� SĜtSDGQi� SRVWXSXMtFt� WUKOLQD� VPČĜRYDOa kolmo 
k YOiNQĤP��FRå�N vede k Y\ããt�HQHUJHWLFNp�QiURþQRVWL�QD�MHMt�GDOãt�SRVWXS�VPČUHP�GR�PDWHULiOX�
D� WHG\�Y\ããt�RGROQRVWL�struktury YĤþL�SRUXãRYiQt��'DOãt�YêKRGRX�YêNRYNĤ� MH� MHMLFK�]OHSãHQi�
VWUXNWXUiOQt�LQWHJULWD�]SĤVREHQi�SĜtGDYQêFK�NRYDFtP�SURFHVHP�– kováním samotného výkovku 
–�� YOLYHP� NWHUpKR� VH� GiOH�PLQLPDOL]XMt� D� X]DYtUDMt� SĜtSDGQČ� SĜtWRPQp� SRUR]LW\��1D� YêNUHVH�
YêNRYNX��MH�SĜtPR�]Qi]RUQČQD�RULHQWDFH�YQLWĜQt�YOiNQRYp�VWUXNWXU\, která vychází z orientace 
GČOLFt�URYLQ\� [47; 48; 50] 
9êNUHV�YêNRYNX�SĜHGHSLVXMH�WDNp�DSOLNDFL�PH]QtFK�~FK\OHN�QD�GpONRYp�UR]PČU\�SRGOH�HYURSVNp�
(1������-��D� WR�YH�VWXSQL�SĜHVQRVWL�)�þLOL�Y SĜLPČĜHQpP�VWDQGDUGQtP�VWXSQL��3R�SURYHGHQp�
DQDOê]H� E\OR� ]MLãWČQR�� åH� DþNROLY� QČNWHUp� ~FK\ON\�� MHMLFKå� KRGQRW\� VH� XUþXMt� QD� ]iNODGČ�
SDUDPHWUĤ�NRYiQt��WDEXONRYêP�KRGQRWiP�RGSRYtGDMt��XUþLWp�~FK\ON\�MVRX�RG�GRSRUXþHQt�QRUP\�
UR]GtOQp�� -GH� YãDN� R� VNXWHþQRVW� Y souladu s QRUPRX�� MHOLNRå� GRSRUXþHQp� KRGQRW\� ] normy 
QHMVRX�]iYD]Qp�D�SR�GRKRGČ�V SURWLVWUDQRX��]iND]QtNHP��PRKRX�EêW�NRULJRYiQ\��[51]  

orientovaná vlákna Þ±Ú�Â±�ãØ­¼¯Âö 

2EU��22 Porovnání vláknové struktury YêNRYHN�D�W\þRYê�SRORWRYDUu v detailu. 
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6SHFLILNDFH� WROHURYDQêFK� JHRPHWULFNêFK� QHSĜHVQRVWt� Y\FKi]HMtFtFK� zejména z GČOHQp� GXWLQ\�
]iSXVWHN��YêEČURYČ�GRYROHQp�SĜHVD]HQt�R�KRGQRWČ������- 0D[�PLVPDWFK�� ~FK\ON\�GRYROHQpKR�
VHVWĜLåHQt� ���� �- )ODVK� H[WHQVLRQ�� QHER� GRYROHQp� GHYLDFH� RG� SĜtPRVWL� D� URYLQQRVWL� ����
�- )ODWQHVV��QHSĜHGVWDYXMt�åiGQp�NRPSOLNDFH�SUR�~þHO�QiVOHGQpKR�NRPSOH[X�REUiEČQt��þiVWHþQČ�
PRKRX� SRX]H� VORåLW� MDNR� YêFKRGLVNR� SUR� QDVWDYHQt� QDSĜ�� EH]SHþQp� Y]GiOHQRVWL� SĜL�
SURJUDPRYiQt� GUDK�Y &$0��3ĜtGDYN\�N ILQiOQt�NRQWXĜH� KĜtGHOH� MVRX� WRWLå� YH�YČWãLQČ�REMHPX�
]QDþQp��QD]QDþHQR�WDNp�QD�YêNUHVH���D�URYQČå�Y kULWLFNp�REODVWL�KODY\�þLQt����–2 mm. Jistou 
pozornost MH� WĜHED� ]DPČĜLW� QD� ]SĤVRE� RSUDFRYiQt� SRYUFKX� YêNRYNX�� NWHUê� MH� RWU\VNiQ�
�- GRIT BLASTING���YL]�REU���3. V QiYD]QRVWL�QD� WXWR�VNXWHþQRVW MH� WXGtå�QXWQp�Y oblastech 
KODY\� �þHOD� QD�Ø ������� GRViKQRXW� SĜL� REUiEČQt� GRVWDWHþQpKR� ~EČUX�� DE\� GRãOR� N RGVWUDQČQt�
celého drsnostního profilu a vznikla kompaktní celistvá obrobená plocha. [51] 
  

Ü�ÜãÚ¯ü�Â��Õ¼È�­��ó ��¼±�±�ØÈó¯Â� 

otryskaný povrch 

2EU�����)\]LFNê�YêNRYHN�SUR�VRXþiVW�KĜtGHOH��SĜHGPČW�'3�� 



ÚST FSI VUT V �YC� 

 

ɸɾ 

2 9é52%1Ë�35267ě('KY 
Výrobní park divize letecké techniky disponuje NRQYHQþQtPL� VWURML�� ĜDGRX�&1&�REUiEČFtFK�
center s GRPpQRX�WĜtVNRYpKR�REUiEČQt�URWDþQtFK�L�QHURWDþQtFK�VRXþiVWt�D�WDNWpå�PXOWLIXQNþQtPL�
REUiEČFtPL�FHQWU\��3UDFRYLãWČ�EUXVtUQ\�GiOH�]DKUQXMH�QČNROLN�EURXVLFtFK�VWURMĤ�– URYQČå�&1&�D�
NRQYHQþQtFK��0LPR�WR�se v SURYR]X�QDFKi]t�WDNp�YêUREQt�]DĜt]HQt�QHNRQYHQþQtFK�WHFKQRORJLt, 
NRQNUpWQČ�QDSĜ��HOHNWURHUR]tYQt�KORXELþND�– ('0��= YêþWX�O]H�VHNXQGiUQČ�]PtQLW�WDNp�]DĜt]HQt�
VORXåtFt� SUR� SRSLV� D� R]QDþRYiQt� REURENĤ�� 9 NRQWH[WX� YêURE\� VRXþiVWL� KĜtGHOH� MVRX� YêUREQt�
SURVWĜHGN\�D�Y\EDYHQt�'/7��Då�QD�H[WHUQČ�]DMLãWČQRX�QLWULGDFL��SOQČ�VREČVWDþQp� 
Jedním z SDUFLiOQtFK�FtOĤ�SURYiGČQp�LQRYDFH YêURE\�VRXþiVWL MH�VQDKD�R�SĜHVXQ�YêURE\�D�WHG\�
i ]iYLVORVWL� ]H� VRXþDVQêFK� NRQYHQþQtFK� QD� &1&� VWURMH�� = þHKRå� O]H� RþHNiYDW�PLPR�PQRKp�
QDSĜtNODG�]YêãHQt�RSDNRYDWHOQRVWL�YêURE\�GtN\�PM��UHGXNFL�FK\ERYRVWL�OLGVNpKR�IDNWRUX�D�Y\ããt�
SĜHVQRVWL� þL� VQtåHQt� ]iVRERYDFtFK� �VNODGRYDFtFK�� NDSDFLW�� 3ULP� YãDN� VSRþtYi� Y motivaci 
]NUiFHQt�YêUREQtFK�þDVĤ��-LFKå�PĤåH�EêW�GRVDåHQR�RSWLPiOQt�NRQVROLGDFt��WHG\�VORXþHQtP�FR�
QHMY\ããtKR�SRþWX� REUiEČFtFK� ~NRQĤ�GR� MHGQRWOLYêFK� RSHUDFt� SĜL�PLQLPiOQtFK�PDQLSXODþQtFK�
nárocích nebo transferech mezi stroji ]D�]YêãHQpKR�YêNRQX�REUiEČFtKR�SURFHVX� �QDSĜ��Y\ããt�
KRGQRW\�SRVXYĤ�X�&1&�VWURMĤ��RSWLPDOL]RYDQp�GUiK\�DM����[52] 

2.1 9êEČU�VRXVWUXåQLFNR-IUp]RYDFtKR�FHQWUD 
3UR�~þHO\�YêURE\�GDQp�VRXþiVWL�KĜtGHOH�E\OR�UR]KRGQXWR�R�SĜtSXVWQRVWL�YêEČUX�QiVOHGXMtFtFK�
SRWHQFLiOQČ� YKRGQêFK� VWURMĤ� ] REODVWL� WĜtVNRYpKR� REUiEČQt� V� SRGPtQNRX� SĜtWRPQp� <� RV\ 
Y\åDGRYiQR�SUR�IUp]RYiQt�GUiåNRYiQt�. 

0XOWLIXQNþQt� FHQWUXP� 0D]DN� ,QWHJUH[� L-300 s ĜLGtFtP� V\VWpPHP� 0D]DWURO� 6PRRWK;��
viz obr. 24, které je jedním z QHMQRYČMãtFK�Y UiPFL�'/7�� -HGQi� VH� R� NRQFHSW� VRXVWUXåQLFNR-
frézovacího stroje o NRPSDNWQtFK�]iVWDYERYêFK�UR]PČUHFK�V konstrukcí v ]iNODGX�]DORåHQRX�
na lineárním pohybu nástroje – IUp]RYDFtKR� YĜHWHna –�� MHå� QDYtF� GLVSRQXMH� QDNOiSČQtP 
�W]Y��%-KODYD���0LPR�Y\VRNRX�NLQHPDWLFNRX�DGDSWLELOLWX�GtN\���SUDFRYQtP�RViP�VSRþtYi�QDYtF�
SĜLGDQi�KRGQRWD�VWURMH�Y SĜLEOtåHQt�YHOLNRVWL�LQVWDORYDQêFK�YêNRQĤ�SUR�UĤ]Qp�GUXK\�WĜtVNRYpKR�
REUiEČQt�– Y\ããt�YêNRQ�D�]HMPpQD�SDN�NURXWtFt�PRPHQW�RSURWL�QDSĜ��SRKiQČQêP�IUp]RYDFtP�
QiVWURMĤP�X�VRXVWUXåQLFNêFK�FHQWHU�V <�RVRX��. XQiãHQt�REURENX�O]H�X�0D]DN�,QWHJUH[�L-300 
Y\XåtW�MHGQR�KODYQt�VRXVWUXåQLFNp�YĜHWHQR��SĜLþHPå�GROQt�ãLNPp�YRGtFt�ORåH�VH�]GH�QHQDFKi]t�
a WXGtå�L�VSRGQt�nástrojová revolverová hlava �GROQt�VXSRUW� D�&1&�OXQHWD�X�WRKRWR�PRGHOX�QHQt�
SĜtWRPQD��0tVWR� SURWLYĜHWHQD� VH� SDN� Y konstrukci nachází koník s UHJXORYDWHOQRX� SĜtWODþQRX�
VLORX�Då�do hodnot 10 N1��6WURM�MH�Y\EDYHQ�ĜHWČ]RYêP�QiVWURMRYêP�]iVREQtNHP�V 36 pozicemi 
s XStQDFtP�PHFKDQLVPHP�GR�YĜHWHQD�.HQQDPHWDO�.0�;0=�– NRQNUpWQČ�.0��;0=�–��FRå�MH�
VSHFLiOQt��LQGLYLGXiOQt��ĜDGD�WRKRWR�YêUREFH�SUR�YêKUDGQt�SRXåLWt�QD�VWURMtFK�,QWHJUH[��-LVWêP�
QHRSRPHQXWHOQêP� QHJDWLYHP� MH� DEVHQFH� Y\VRNRWODNpKR� þHUSDGOD� SUR� SURFHVQt� NDSalinu. 
.RQILJXUDFH�SUDFRYQtKR�SURVWRUX�GDQpKR�PRGHOX�L-����YþHWQČ�SUDFRYQtFK�RV�D�jejich rozsahu 
ilustruje obr. 25. V tab. 4 jsou pak vybrané technické parametry stroje. [53; 54; 55] [56] 
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7DE��4 7HFKQLFNp�SDUDPHWU\�0D]DN�,QWHJUH[�L-��������8��- GpOND�ORåH������PP� [53; 56] 
Á�õ¯Á�¼Â±�ÜÈçÜãØçü�Â÷�ÕØòÁ�Ø ɼɻɾ�ÁÁ 

maximální ÕØ��ÈóÂ±���¼¹� 1011 mm 

Á�õ¯Á�¼Â±�ÕØòó¼��Â÷�ÕØòÁ�Ø ɾɶ�ÁÁ 

Á�õ¯Á�¼Â±�Èã��¹ö�ÜÈçÜãØçüÂ¯�¹�­È�óÚ�ã�Â� ɺɶɶɶ�Á¯Â-1 
ó÷¹ÈÂ�ÁÈãÈØç�ʞɺɶ�˩���ʍ�ɹɶ�Á¯Â�Ø�ã¯Â©ʟ1 ɹɶ�¹w 

Á�õ¯Á�¼Â±�Èã��¹ö�¨Ø�úÈó��±­È�óÚ�ã�Â� 12 000 min-1 
ó÷¹ÈÂ�ÁÈãÈØç�ʞɺɶ�˩���ʍ�ɹɶ�Á¯Â�Ø�ã¯Â©ʟ ɸɸ�¹w 

pohyb v ose X ɼɷɻ�ÁÁ 
pohyb v ose Y 260 mm 

pohyb v ose Z ɷɶɽɽ�ÁÁ 

rotace v ose B ɸɺɶ˲ 

Ü¹¼±�¯�¼È :0d�*�w���-ɸɷɶxʍ�ó�¼¯¹ÈÜã�ɷɶ�Õ�¼�ò 
çÕ±Â��±�Á��­�Â¯ÜÁçÜ��È�óÚ�ã�Â� ¹Ø�ã¹÷�¹çü�¼��ɸ-ɾ�ʞ0]I�ɽɶɸ-ɷʟ 
1 ÕÚ±ÕçÜãÂ÷��ö¹¼çÜ�ú�ã�üÈó�Â±�ʞ- ó÷¹ÈÂÈó���­�Ø�¹ã�Ø¯Üã¯¹��ÜãØÈ¸�ʟ 

'DOãtPL� XYDåRYDQêPL� VWURML� SUR� SĜtSDGQp� XåLWt� E\OD� Wpå QRYi� VRXVWUXåQLFNi� FHQWUD� 0D]DN�
tentokrát z ĜDG\� 4XLFN7XUQ�� Y\EDYHQi� Y RERX� SĜtSDGHFK� <� RVRX� D� ĜLGtFtP� V\VWpPHP�
0D]DWURO 6PRRWK*�� 6SHFLILFN\� 0D]DN� 47� ���06<� V SURWLYĜHWHQHP� �EH]� NRQtNX�� D� YHWãt�
0D]DN�47����0<�YH�YHU]L�V koníkem, oba modely s 12-WL�SR]LþQt�QiVWURMRYRX�UHYROYHURYRX�
KODYRX�VH� V\VWpPHP�XStQDQt�9',��6 RKOHGHP�QD� MHGQRWOLYp�D�]YOiãWČ�QD�NRQHþQRX�]YROHQRX�
YDULDQWX�QDYUåHQpKR�WHFKQRORJLFNpKR�SRVWXSX��E\OR�XMHGQiQR��åH�X�VWURMH�47����06<�EXGH�
kritická limitace v SRGREČ�SUĤYOHþQpKR�SUĤPČUX�YĜHWHQD��NWHUê�X�WRKRWR�þLQt��� PP��1DYtF�MH�
pro REUiEČFt� RSHUDFH� Y\åDGRYiQR� SRXåLWt� NRQtNX�� 8� VWURMH� 47� ���0<� pak NRQVWUXNþQt�
SDUDPHWU\�Y\KRYXMt�SRåDGRYDQp�DSOLNDFL�REUiEČQt�KĜtGHOH�QLFPpQČ�Y\VRNRWODNê�þHUSDFt�V\VWpP�
YH� YêEDYČ� VFKi]t� WDNp�� 1D� ]iNODGQČ� LQIRUPDFt� ] GĜtYČMãtFK� DSOLNDFt� QXWQR� SR]QDPHQDW�� åH�
u VWURMH�47����0<�E\O\�QDSĜ��SĜL�QRX]RYČ�SĜHUXãHQpP�REUiEČFtP�SURFHVX�D�SRNXVX�R� MHKR�
RSČWRYQp�VSXãWČQt�VOHGRYiQ\�MLVWp�SUREOpPy s harmonizací VGUXåHQpho pozicování v RVH�<�SĜL�
VRXþDVQp� LQGH[DFL� Y ose C �RGSRYtGi� NLQHPDWLFH� RGYDORYDFtKR� IUp]RYiQt� GUiåNRYiQt�. 
[57; 58; ��@ 
  

X1-osa 
Y-osa 
Z1-osa 

C1-osa Z2-osa 

B-osa 

2EU��24 0D]DN�,QWHJUH[�L-300 [54]. 
2EU���� .RQILJXUDFH�SUDFRYQtKR�SURVWRUX�

0D]DN�,QWHJUH[�L-300 [53]. 
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$þNROL�MH�SDWUQp�XUþHQt�0D]DN�,QWHJUH[�L-����]YOiãWČ�SUR�VWĜHGQČ�YHONp�Då�YHONp�VORåLWp�GtO\��
bylo QD�]iNODGČ�GRKRG\�s WHFKQRORJ\�Y�3%6��UR]KRGQXWR�Y\XåtW�SUR�VRXVWUXåQLFNp�D�IUp]RYDFt�
operace v UiPFL� SUYRWQt� ]NXãHEQt� GiYN\ �QRYê� WHFKQRORJLFNê� YêUREQt� SRVWXS� PXOWLIXQNþQt�
,QWHJUH[��6 jeho chodem jsou SR]LWLYQt�]NXãHQRVWL�D�SĜtVOXãQt�RSHUiWRĜL�disponují vysokou mírou 
VYČĜHQp�GĤYČU\� 

3UR� ~þHO\� Y\ããt� RSHUDWLYQRVWL� D� QLåãtFK� SURYR]QtFK� QiNODGĤ� VWURMQtKR� SUDFRYLãWČ� bylo 
SĜLVWRXSHQR� N YêMLPFH� SUR� REUiEČQt� Y operaci 1 a 2�� R� þHPå� SRMHGQiYi kap. 4.4�. V WČFKWR�
operacích EXGH� XåLWR� NRQYHQþQtKR� KURWRYpKR� VRXVWUXKX SV18 5$, technické parametry 
viz SĜtORKD 2. 

2.2 9êEČU�EURXVLFtKR�VWURMH 
3UR� GRNRQþRYDFt� RSHUDFH� E\OD� EH]SURVWĜHGQČ� YROHQD� ] SUDFRYLãWČ� EUXVtUQ\� QHMQRYČMãt� &1&�
XQLYHU]iOQt�KURWRYi�EUXVND�6WXGHU�6���XUþHQi�VYRMt�GLPHQ]DFt�SUR�VWĜHGQČ�YHONp�REUREN\��6WURM�
Y\EDYHQê� RWRþQRX� UHYROYHURYRX� QiVWURMRYRX� KODYRX� D� SĜtGDYQêP� YĜHWHQtNHP� SUR YQLWĜQt�
EURXãHQt�YL]�REU���6��XPRåĖXMH�PLPR�NODVLFNp�EURXãHQt�YiOFRYêFK��NXåHORYêFK�D�þHOQtFK�SORFK�
�XSQXWt�PH]L�KURW\�QHER�GR�REURENRYpKR�YĜHWHQD��WDNp�EURXãHQt�WYDURYêFK�SORFK�D�]iYLWĤ��$�WR�
díky DXWRPDWLFNpPX� 1&� Ĝt]HQpPX� SR]LFRYiQt� KODY\� Y ose B s SĜHVností 0,0001° v SĜtSDGČ�
V\QFKURQL]RYDQpKR� XQiãHQt� Y RVH�&� �REURENRYp� YĜHWHQR���9 ]iVWDYEČ� MH� URYQČå� LQWHJURYiQD�
REURENRYi�VQtPDFt�VRQGD�D�RURYQiYDFt�]DĜt]HQt��.RQVWUXNFe WYRĜHQi�QHMPRGHUQČMãt�JUDQLWRYRX�
PRQROLWQt� �V\QWHWLFNRX�� ]iNODGQRX� V lisovanými vodícíPL� GUiKDPL� SDN� ]DUXþXMH� PD[LPiOQt�
SĜHVQRVW�FKRGX�VWURMH��8�KURWĤ�NRQtNX�D�YĜHWHQD�MH�SDN�XPRåQČQR�MHPQp�QDVWDYHQt�Y SRGREČ�
NRUHNFH�NXåHOH�SR�� µm �GR��� µm�. Vybrané technické VSHFLILNDFH� MVRX�REVDåHQ\�Y tab. 5. 
[60; 61; 62] [63] 

7DE��5 7HFKQLFNp�SDUDPHWU\�6WXGHU�6�� [60]. 
vzdálenost mezi hroty 1000 mm 

ó÷Þ¹��­ØÈãò ɷɽɻ�ÁÁ 

ÕØòÁ�Ø�¹ÈãÈç���ÕØÈ�óÂ�¸Þ±��ØÈçÞ�Â± ɻɶɶ�ÁÁ 
Á�õʒ�Þ±Ú¹��¹ÈãÈç���ÕØÈ�óÂ�¸Þ±��ØÈçÞ�Â± ɼɹ�ÁÁ 

ó÷¹ÈÂ�Ø�óÈ¼ó�ØÈó��Â�ÜãØÈ¸Èó��­¼�óö ɽʍɻ�¹w 
max. obvodová Øö�­¼ÈÜã�¹ÈãÈç�� ɻɶ�ÁʘÜ 

ó÷¹ÈÂ�ÕÚ±��óÂ�­È�óÚ�ã�Â±¹ç ɺ�¹w 
Á�õʒ�Èã��¹ö�ÕÚ±��óÂ�­È�óÚ�ã�Â±¹ç ɷɻɶɶ�Á¯Â-1 

pohyb v ose X ɸɾɶ�ÁÁ 
Ú¯�±�±�ÜöÜã�Á�ÜãØÈ¸� ɹɷ�¯-��(�Âç���ÈÂãØÈ¼ 

ÕÚ±��óÂ÷�óÚ�ã�Â±¹�ÕØÈ�
óÂ¯ãÚÂ±���ãó�ØÈó���ØÈçÞ�Â± 

�óÈ¸¯����ØÈçÜ¯�±�­�¹ÈãÈç�ò 

2EU��26 6WXGHU�6���D�SĜtWRPQi�NRQILJXUDFH�UHYROYHURYp�QiVWURMRYp�KODY\�>������@. 
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2.3 9êEČU�RVWDWQtKR�]DĜt]HQt 
3UR� REUREHQt� GXWLQ\� þW\ĜKUDQX� E\OD� XUþHQD� VRXþDVQČ� Y\XåtYDQi� YHUWLNiOQt� HOHNWURHUR]tYQt�
KORXELþND� ([HURQ� ('0� ���� 0)� Y\EDYHQi� YODVWQtP� ĜtGLFtP� V\VWpPHP� 0)� ��� – Exowin 
]DORåHQpP�QD�SRGSRĜH�EČåQpKR�3&��26�:LQGRZV���[64; 65] 
V SURFHVX�YêURE\�MH�QXWQp�NDåGRX�VRXþiVW�R]QDþLW�SĜHVQêP�LGHQWLILNiWRUHP��SURVWĜHGQLFWYtP�
kterého O]H� NURP� MLQpKR� ]SČWQČ� GRKOHGDW konkrétní historii procesního nakládání s daným 
kusem. Gravírování R]QDþHQt� VH� SURYiGt� QD� ODVHURYpP� ]DĜt]HQt� 7UX0DUN� ����� RG� YêUREFH�
7UXPI��[66] 
'RSURYRGQi�PČĜHQt�Y SUĤEČKX�YêURE\�MVRX�]DMLãWČQD�EČåQêPL�NRPXQiOQtPL�PČĜLGO\�D�ĜDGRX�
YODVWQtFK� ~þHOQêFK� PČĜLFtFK� SĜtSUDYNĤ� �QDSĜ�� SUR� NRQWUROX� Y\MLVNĜHQp� GXWLQ\� þW\ĜKUDQX���
=iYČUHþQi� PHWURORJLFNi� NRQWUROD� ]HMPpQD� JHRPHWULFNêFK� SDUDPHWUĤ� QD� Y\VRFH� SĜHVQêFK�
EURXãHQêFK�SORFKiFK�VH�SURYiGt�QD�]DĜt]HQt�7D\ORU�+REVRQ�7DO\URQG����, viz obr. 27��3ĜtVWURM�
na principu kontaktního VQtPiQt� �URWDþQt� VRXþiVWL� GR� YêãNy 300 PP�� SUĤPČUu 350 mm 
a hmotnosti do 20 NJ��XPRåĖXMH�Wpå�Y\KRGQRFHQt�GUVQRVWQtFK�SDUDPHWUĤ�SRYUFKX��SĜLþHPå�MHKR�
VRXKUQQČ�SRMDWi�SĜHVQRVW�VH�SRK\EXMH�RNROR���� µm �- Y\KRGQRFHQt�JHRPHWULFNêFK�WROHUDQFt���
[67] 

2EU��27 0ČĜLFt�SĜtVWURM�7D\ORU�+REVRQ�7DO\URQG����. 
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2EU��28 Vizualizace operací primárního VWURMQtKR�REUiEČQt�VRXþDVQpKR�WHFKQRORJLFNpKR�SRVWXSX >��@� 

3 3ģ92'1Ë�7(&+12/2*,&.é�326783 
6RXþDVQČ� SURYiGČQê� YêUREQt� SRVWXS� VRXþiVWL� SĜHGVWDYXMH� VWDY�� MHKRå� JHQH]H� Yychází 
z minulosti volených a v SUĤEČKX� OHW�RSWLPDOL]RYDQêFK�D�RYČĜHQêFK� WHFKQRORJLFNêFK�ĜHãHQt��
1\Qt�]DYHGHQi�WHFKQRORJLH�YêURE\�KĜtGHOH�VH�PLPR�MLQp�RStUi�L�R�KLVWRULFN\�SĜtEX]Qp�VRXþiVWL�
D�SURMHNW\�ĜHãHQp�Y rámci PBS – ]HMPpQD�VWDUãt�PRGHO\�$38V�–, na jHMLFKå�]iNODGČ�GLVSRQXMH�
VSROHþQRVW�PQRKDOHWêPL�]NXãHQRVWPL�D�]tVNDQpPX�NQRZ-how v dané technické oblasti. 
$NWXiOQt� NRQFHSFH� WHFKQRORJLFNpKR� SRVWXSX�� MDN� MH� ]ĜHMPp� ] YêãH� ]PtQČQpKR�� MH� WXGtå�
Y\VWDYHQD�QD�WHFKQLFNêFK�PRåQRVWHFK�VWURMQtFK�]DĜt]HQt��MHMLFKå�NRQVWUXNFL�D�NXSĜtNODGX�PtUX�
~þHOQRVWL��QDSĜ��SRþHW�Ĝt]HQêFK�RV��O]H�GDWRYDW�SĜLEOLåQČ�YtFH�QHå��� OHW�]SČWQČ� 
Sled SĤYRGQtKR� YêUREQtKR� SRVWXSX� WDN� NRPELQXMH� QČNROLN� MHGQR~þHORYêFK� VWURMĤ�� SĜLþHPå�
dle RULJLQiOQtKR�VRXSLVX�WHFKQRORJLFNp�SUĤYRGN\�MH�FHONRYČ�UHDOL]RYiQR����RSHUDþQtFK�SRORåHN 
[68]. 7\WR� MVRX� UĤ]QpKR� FKDUDNWHUX�� SĜtSUDYQp�� REUiEČFt� �VRXVWUXåení, frézování�� EURXãHQt��
REUiEČQt�Y\MLVNĜHQtP���RSHUDFH�7=�D�SRYUFKRYêFK�~SUDY��NRQWUROQt��]iPHþQLFNp��PHWURORJLFNp�
a operace SĜtGDYQp �GHIHNWRVNRSLH��RGPDJQHWRYiQt���-HOLNRå�Y QČNWHUêFK�REUiEČFtFK�RSHUDFtFK��
které byly definovány v MHGQp� SRORåFH� �SĤYRGQt� SRVWXS��� GRFKi]HOR� N YtFH� QHå� MHGQRPX�
SĜHXSQXWt�REURENX��E\O\�RSHUDFH�SUR�~þHO\�SUiFH�SĜHþtVORYiQ\��DE\�E\OR�PRåQp�MHGQR]QDþQp�
a nezkreslené porovnání s QDYUåHQêPL� ]PČQDPL� variant inovované výrobní WHFKQRORJLe 
�YL] kap. 4�� 
SouhUQQê�SRþHW�RSHUDFt�SR�SĜHþtVORYiQt�SDN�þLQt���, z QLFKå����RSHUDFt�MH�SULPiUQtKR�REUiEČQt�
realizovaném QD� FHONRYČ� 8 VWURMtFK�� -PHQRYLWČ�� NRQYHQþQt� KURWRYê� VRXVWUXK� 68� ��� $��
SV 18 5$�� &1&� VRXVWUXK� 0D]DN� 4XLFN7XUQ� ���� 0<�� NRQYHQþQt� KURWRYi� EUXVND�
Studer 5+8 650��6WXGHU�5+8������('0�([HURQ�����0)���-RVi�&1&�IUp]ND�0&9������6SULQW�
D� NRQYHQþQt� RGYDORYDFt� IUp]ND� 0LNURQ� ����� ,OXVWUDFH� MHGQRWOLYêFK� REUiEČFtFK� RSHUDFt�
�SĜHþtVORYDQých��WM��MHGQD�RSHUDFH�SUR�MHGQR�XSQXWt��MVRX�]DKUQXW\�QD�NRPSOH[QtP�REU��28 na 
GDOãtFK stranách. V tabulce 6 jsou pak vypsány zbylé doprovodné operace k primárnímu 
REUiEČQt� >��@ 
 
 
 
 
 

  

ÜÈçÜãØç­�­ØÈãÈó÷�SU 50 A 
1. çÕÂÈçã�ú��ÜçØÈó÷�Ø ɻɼʍɸ ó÷¹Èó¹ç 

2. Â�óØã�ã�ÕÈÁÈ�Â÷��ò¼�¹ʍ�ÕÈ��ÕÚ±ã�­ØÈã�Á 
ɹʒ ÕÚ�ØÈóÂ�ã���¼È�­¼�óöʍ�ÜÈçÜãØçü¯ã�ÕÈ���¼�� 

Ü¹¼±�¯�¼Èʍ�­ØÈã 

sÈçÜãØç­�­ØÈãÈó÷�SU 50 A 
1. çÕÂÈçã 
2. ÜÈçÜãØçü¯ã�­¼�óç�ó÷¹Èó¹çʍ���¼È�Â��Þ±Ú¹ç�

­¼�óö�ɿʍɻ 

Ü¹¼±�¯�¼È 

2. 
3. 

1. 

¼�©�Â���úÂ���¹�çü¯ã÷�­�ó��ó¯úç�¼¯ú��¯ʌ 
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2EU��28 2perace SULPiUQtKR�VWURMQtKR�REUiEČQt�VRXþDVQpKR�WHFKQRORJLFNpKR�SRVWXSX�>��@� 

 
  

ÜÈçÜãØç­�­ØÈãÈó÷�SU 50 A 
1. çÕÂÈçã�– Á¯Âʒ�óö¼Èü�Â±ʌ�ÕØÈ�è��¼ö�çÕ±�­Âçã± 
2. çÕ±�­ÂÈçã�Â����¼¹ÈóÈç���¼¹çʍ�Â�óØã�ã��ò¼�¹ 

ɹʒ ú��ú�öã¹ç�ÜÈçÜãØçü¯ã�ɸ�¹Ü�óúÈØ¹ò 

Ü¹¼±�¯�¼Èʍ�­ØÈã 

ÜÈçÜãØç­�B�ú�¹�Xd�ɸɶɶ�By 
1. çÕÂÈçãʍ�ÕÈ��ÕÚ±ã�­ØÈã�Á 
2. ÜÈçÜãØçü¯ã�ÕÈ ÈÕØ��Èó�Â����¼È 

ɹʒ ÕÚ�Â�Üã�ÈúÂ���Â±�Â��ÕØ�ó�Á���¼��­¼�óö 

Ü¹¼±�¯�¼Èʍ�­ØÈã 

ÜÈçÜãØç­�­ØÈãÈó÷�SU 50 A 
1. çÕÂÈçã 
2. Â�óØã�ã�ÜãÚ��¯�±��ò¼�¹ 

Ü¹¼±�¯�¼È 

ÜÈçÜãØç­�­ØÈãÈó÷�SU 50 A 
1. çÕÂÈçã�Á�ú¯�­ØÈãö 
2. ÜÈçÜãØçü¯ã 
­ØÈãö�– ­ØÈãÈó÷�çÂ�Þ�� 

ÜÈçÜãØç­�­ØÈãÈó÷�]t�ɷɾ�Y� 
1. çÕÂÈçã�Á�ú¯�­ØÈãö 
2. ÜÈçÜãØçü¯ã�– È���Ø�ã��±ÂÈó�ÂÈç�óØÜãóç 

­ØÈãö�– ­ØÈãÈó÷�çÂ�Þ�� 

ÜÈçÜãØç­�­ØÈãÈó÷�]t�ɷɾ�Y� 
1. çÕÂÈçã�Á�ú¯�­ØÈãöʍ�óöÜãÚ��¯ã 
2. ú�ØÈóÂ�ã�ÕØ�ó����¼È�Â��­ÈãÈóÈʍ�ÕÚ�óØã�ã�

ÜãÚ��¯�±��ò¼�¹ 

Ü¹¼±�¯�¼È 

ÜÈçÜãØç­�­ØÈãÈó÷�]t�ɷɾ�Y� 
1. çÕÂÈçã�Á�ú¯�­ØÈãöʍ�çÂ�Þ�ã�ÜØ���Á 
2. ÜÈçÜãØçü¯ã 
­ØÈãöʍ�ÜØ��� 

­ØÈãÈó���ØçÜ¹��]ãç��Ø�Y.h�650 
1. çÕÂÈçã�Á�ú¯�­ØÈãöʍ�çÂ�Þ�ã�ÜØ���Á 
2. �ØÈçÜ¯ã 
­ØÈãöʍ�ÜØ��� 

4. 5. 

6. 

7. 8. 9. 10. 11. 

9. 10. 11. 

12. po cínování 13. 14. 15. 
16. 17. 18. 

19. po nitridaci 

20. 
21. 

22. 
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­ØÈãÈó���ØçÜ¹��]ãç��Ø�Y.h�650 
1. çÕÂÈçã�Á�ú¯�­ØÈãöʍ�çÂ�Þ�ã�ÜØ���Á 
2. �ØÈçÜ¯ã 
­ØÈãöʍ�ÜØ��� 

ÜÈçÜãØç­�­ØÈãÈó÷�]t�ɷɾ�Y� 
1. çÕÂÈçãʍ�óöÜãÚ��¯ãʍ�ÕÈ��ÕÚ±ã�¼çÂ�ãÈç 
2. ú�ØÈóÂ�ã���¼È���ÜÈçÜãØçü¯ã�óÂ�¸Þ±�¹ÈÂãçØç 

ɹʒ ÕÈÜãçÕÂ��óØã�ã 
ɺʒ ÕÚ�ÜÈçÜãØçü¯ã��±Øç�Ø ɾʍ�ÜÈçÜãØçü¯ã�óÂ¯ãÚÂ±�

ú�Õ¯�­ʍ�ÜØ�ü�Â±�ɹɶ˲ 

Á�¹¹����¼¯Üã¯ʍ�¼çÂ�ã� 

��B��õ�ØÈÂ�ɹɷɹ�B( 
1. çÕÂÈçãʍ�óöÜãÚ��¯ã 
2. óö¸¯Ü¹Ú¯ã 
çÕ±Â��±�ÕØ¯úÁ�ã¯�¹��¹ÈÜã¹� 

ÜÈçÜãØç­�­ØÈãÈó÷�]t�ɷɾ�Y� 
1. çÕÂÈçã�Á�ú¯�­ØÈãöʍ�çÂ�Þ�ã�ó�ÕÚ±ÕØ�ó¹ç 
2. ÜÈçÜãØçü¯ã 
­ØÈãöʍ�çÕ±Â��±�ÕÚ±ÕØ�ó�¹ 

ÜÈçÜãØç­�­ØÈãÈó÷�]t�ɷɾ�Y� 
1. çÕÂÈçã�Á�ú¯�­ØÈãöʍ�çÂ�Þ�ã�ÜØ���Á 
2. ÕÈÜãçÕÂ��ÜÈçÜãØçü¯ã 
­ØÈãöʍ�ÜØ��� 

ÜÈçÜãØç­�­ØÈãÈó÷�]t�ɷɾ�Y� 
1. çÕÂÈçãʍ�ÕÈ��ÕÚ±ã�­ØÈã�Á 
2. Ú�ú�ã�ú�ó¯ã 
Á�¹¹����¼¯Üã¯ʍ�­ØÈã 

�C��¨Ø�ú¹��B�t�ɷɸɽɶ�]ÕØ¯Âã�ɹ-os. 
1. çÕÂÈçãʍ�çÜã�ó¯ã 
2. ÕÈÜãçÕÂ��óØã�ã 
ɹʒ ¨Ø�úÈó�ã�ÕÈÜãçÕÂ��óö�Ø�Â± 
çÕ±Â��±�ÕÚ±ÕØ�ó�¹ʍ���¼¯�±�ÕÚ±ÜãØÈ¸ 

­ØÈãÈó���ØçÜ¹��]ãç��Ø�Y.h�650 
1. çÕÂÈçãʍ�çÂ�Þ�ã�kolíkem 
2. �ØÈçÜ¯ã 
­ØÈãöʍ�kolík 

23. 24. 

25. 
26. 

27. 
28. 

29. 

30. 

31. 
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7DE��6 2VWDWQt�RSHUDFH�SĤYRGQtKR�WHFKQRORJLFNpKR�SRVWXSX [68; ��@� 

  

o�ó�¼Èó��±�¨Ø�ú¹��B¯¹ØÈÂ�ɷɶɸ 
1. çÕÂÈçãʍ�çÂ�Þ�t srdcem 
2. ¨Ø�úÈó�ã��Ø�ü¹Èó�Â± 
­ØÈãöʍ�ÜØ��� 

­ØÈãÈó���ØçÜ¹��]ãç��Ø�Y.h�ɻɶɶ 
1. çÕÂÈçãʍ�çÂ�Þ�ã�¹È¼±¹�Á�ú��­¼�óÈóÈç��±Øç 

Ø ɺʍɻ 
2. ÕÈÜãçÕÂ���ØÈçÜ¯ã 
­ØÈãöʍ�çÂ�Þ��±�¹È¼±¹ 

­ØÈãÈó���ØçÜ¹��]ãç��Ø�Y.h�ɻɶɶ 
1. çÕÂÈçãʍ�çÂ�Þ�ã�ÜØ���Á 
2. ÕÈÜãçÕÂ���ØÈçÜ¯ã 
­ØÈãöʍ srdce 

1. kontrolovat výkovek 18. ÈúÂ��¯ã�¼�Ü�Ø�Á�ú���Øó�Â±Á�ÕÈóØ�­ç 

6. ¹ÈÂãØÈ¼Èó�ã�ãóØ�ÈÜã�ɹɶɶ–ɹɺɻ .��Â��ÕØ�ó�Á�
È�ØÈ��Â�Á���¼�ʍ�óöÜã�ó¯ã�ÕØÈãÈ¹È¼ 21. ÈúÂ��¯ã�¼�Ü�Ø�Á�– ÕÚ�Â�Üã�úÂ���Â± 

9. Üã��¯¼¯úÈó�ã�ó��ãÂ���óÈç�óúÈØ¹ò 30. odjehlit ��ÜØ�ú¯ã�­Ø�Âö�ɶʍɸõɺɻ˲�ÕÈ�ÈÕ�Ø��¯�ɸɿ 

10. ¹ÈÂãØÈ¼Èó�ã�ÕÚ���ÕÈóØ�­ÈóÈç�È�­Ø�ÂÈç 35. È�¸�­¼¯ã�­¼�óç�ÕÈ��ØÈçÞ�Â± 

11. �±ÂÈó�ã��È�­¼Èç�¹ö�ɾ–12 µm 36. ÕÚ�Â�Üã�úÂ���Â±���ÈúÂ��¯ã�¼�Ü�Ø�Á 

13. �­Ø�Â¯ã�ÜãÚ��¯�±��ò¼¹ö�Õ�ÜãÈç��ÈØ�çÜ�¼�C�ɻɸɹ 37. çÕÂÈçãʍ�¼�Þã¯ãʍ�ÜØ�ú¯ã�­Ø�Âçʍ�È�¸�­¼¯ã 

14. �ØÈçÜ¯ã�ɸ�¹Ü�óúÈØ¹ò 38. Á�©Â�ãÈÜ¹ÈÕ¯�¹����¨�¹ãÈ¼È©¯� 

15. ¹ÈÂãØÈ¼Èó�ã�ÕÚ���ã�Õ�¼Â÷Á�úÕØ��Èó�Â±Á 39. È�Á�©Â�ãÈó�ã�ú�öã¹Èó÷�Á�©Â�ã¯ÜÁçÜ 

16. Â¯ãØ¯�Èó�ã�ó��ãÂ��ɸ�¹Ü�óúÈØ¹ò�ɶʍɷɻ–ɶʍɸɻ mm na 
ãóØ�ÈÜã�ɽɻɶ�.t�Á¯Âʍ��È¼Èü¯ã ÕØÈãÈ¹È¼�Á 40. ó÷ÜãçÕÂ±�Á�ãØÈ¼È©¯�¹� kontrola 

17. ¹ÈÂãØÈ¼Èó�ã�Â¯ãØ¯���¯�ÕÈ�ÕÚ±¸�Á���ó�V�] 

32. 33. 

34. 35. 36. 37. 
38. 39. 40. 
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-H�HYLGHQWQt��åH�SĜHVXQ\�GiYN\�REURENĤ��VWDQGDUGQČ��� NV��PH]L�Y\XåLWêPL stroji v GĤVOHGNX�
YHGRX� N� Y\QXFHQpPX� QiUĤVWX� ]HMPpQD� VHĜL]RYDFtFK� GiYNRYêFK� þDVĤ�� NWHUp� VH� QiVOHGQČ�
SURPtWDMt� GR� QiNODGĤ��.URPČ� WRKR� Y]QLNi� YH� Y\EUDQêFK� SĜtSDGHFK� QXWQRVW� ]DYpVW� SRGSĤUQp�
WHFKQRORJLFNp� RSHUDFH�� NWHUp� YH� VYp� SRGVWDWČ� QHVRXYLVt SULPiUQČ� V tvDURYêP� REUiEČQtP�
VRXþiVWL�� -HMLFK� Yê]QDP� VH� ]DNOiGi� SĜHYiåQČ QD� SRåDGDYFtFK� SĜHVQpKR� XVWDYRYiQt� REURENĤ�
ve Y\EUDQêFK�RSHUDFtFK�SĜL�SĜHFKRGX�] MHGQRKR�VWURMH�QD�MLQê��.RQNUpWQČ�O]H�] YêþWX��REU���8��
poznamenat sekvenci operací 20, 22 a 23, v SUĤEČKX�NWHUêFK MVRX�REUREHQ\�SORFK\�VORXåtFt�
QiVOHGQČ� MDNR� XStQDFt� ]iNODGQ\� SĜL� RSHUDFL� YUWiQt� RVRYp� GtU\� �RSHUDFH� ���� D� Y\MLVNĜHQt�
�RSHUDFH �����1DSĜ��SĜL EURXãHQt�Y RSHUDFL����MH�SĜHGHSViQR�REYRGRYpKR�Ki]HQt�GR����� mm 
na SUĤPČUX� KODY\�� 7êå� SĜHGSLV� MH� stejný pro operaci 23�� %URXãHQp� SORFK\� ] WČFKWR� RSHUDFt 
QiVOHGQČ�VORXåt�N Y\VWĜHGČQt�SRPRFt�~FK\ONRPČUX�Y návazné operaci 24. 
.RPSOH[�REUiEČFtFK�RSHUDFt���–���SDN�]iURYHĖ�NRPSHQ]XMH� UL]LNR�D�HOLPLQXMH�SĜtWRPQRVWL�
SUĤK\EĤ� D� GHIRUPDFt� REURENX�� NWHUp� PRKRX� Y RMHGLQČOêFK� SĜtSadech nastávat po nitridaci 
– dochází k UHGXNFL� SRWHQFLiOQČ� GHIRUPRYDQpKR� WYDUX� SORFK� SRVOp]H� XåLWêFK� MDNR� XStQDFt�
]iNODGQ\��7\WR�SUĤK\E\ VH�SRGOH�VGČOHQt�RSHUiWRUĤ�VWURMĤ��NWHĜt�SURYiGČMt operace následující 
po nitridaci, pohybují v þHWQRVWL�SĜLEOLåQČ���–20 % v GiYFH�D�WR�GR�PH]Qt�KRGQRW\�Då���� mm. 
3RGOH� XVRX]HQt� WHFKQRORJĤ� 3%6� MH� SUDYGČSRGREQêP� SĤYRGFHP� WČFKWR� REþDVQêFK� SUĤK\EĤ�
NRQNUpWQt�SRORKD�VRXþiVWL�Y QLWULGDþQt�SO\QRYp�SHFL��NGH�QČNWHUp�NXV\�PRKRX�EêW�Y\VWDYHQ\�
rozdílným podmínkám nastaveného cyklu �WHSORWQtP�� FKHPLFNêP a jiným��� &Rå� QHSĜtPR�
QHY\OXþXMH�VNXWHþQRVW��åH�QLWULGDFH�SRPRFt�WHFKQRORJLH�SO\QRYp�SHFH�VH�QHĜDGt�PH]L�ãHWUQČMãt�
WHFKQRORJLH� YH� VP\VOX� Y]QLNX� FR� QHMPHQãtFK� GHIRUPDFt�� NWHUp� QDEt]t� QDSĜ�� DOWHUQDWLYQt�
WHFKQRORJLH� SOD]PRYé nitridace >��; 70]. 1LFPpQČ� SĜtGDYN\� QD� SORFK\, specificky ty 
nitridované �VRXVWUXåHQt�SORFK�XUþHQêFK�N nitridaci po cínování na Ø 15,1 ± 0,01 v operaci 12, 
nitridace v RS�����, jsou v NRQWH[WX�WČFKWR�SUĤYRGQtFK�QHJDWLYQtFK�MHYĤ�– SUĤK\EĤ�–��GRVWDWHþQp��
%OtåH�N této problematice viz kap. 4.4.1. 
'ĤYRG�ĜH]iQt�]iYLWX�Y�VDPRVWDWQp�RSHUDFL����QDPtVWR�NRPSOHWQtKR�REUREHQt�MLå�Y operaci 26 
QHQt�DXWRURYL�]QiP��9KRGQRVW�YORåHQp�RS�����GiOH�GHYDOYXMH�IDNW��åH�MDNR�XStQDFt�]iNODGQ\�MH�
XåLWR�SUĤPČUX�KODY\��MHå�VLFH�SR�EURXãHQt�Y�RSHUDFL����Y\ND]XMH�Ki]LYRVW�do 0,01 PP��DYãDN�
MPHQRYLWi�ãtĜND�XStQDQpKR�NRQWDNWQtKR�SUĤPČUX�Y\FKi]t�] NyWRYiQt�SRGOH�SĤYRGQtFK�QiYRGHN�
pouhé 2 mm. 0LPR�WR�WDNp�]SĤVRE�XSQXWt�Y ]iNODGQČ�PČNNêFK�þHOLVWt��NWHUi�QHQt�QDWLYQt�– WRWLå�
JHRPHWULFNi� WROHUDQFH� VRXRVRVWL� ]iYLWX� je Y]WDåHQD� N prLPiUQt� RVH� &'� KĜtGHOH�� YL]� YêNUHV�
VRXþiVWL�– SUiYČ�SĜHUXãXMH�YD]EX�PH]L�NRQVWUXNþQt�D�WHFKQRORJLFNRX�]iNODGQRX��NWHUi�E\�PČOD�
EêW� RSWLPiOQČ� LGHQWLFNi�� .RQVWUXNþQt� SĜHGSLV� SRåDGDYNX� SĜHEURXãHQt� ]iYLWX� 0� ��[�/-�J�
na Ø ����–0,1 QD�YêNUHVH�VRXþiVWL�O]H�Wpå�SRYDåRYDW�]D�QHRSRGVWDWQČQê��3URWRåH�SĜHEURXãHQtP�
VH� WROHUDQþQt� SROH� SURILOX� ]iYLWX� QD� YiOFRYp� YQČMãt� SORãH� VQLåXMH� ] J�� QD� ~URYHĖ� danou 
Ø ���� – 0,1��$�WHG\�]iYLWRYi�YĤOH�SĜL�LQWHUSUHWDFL�QD�VWĜHGQt�UR]PČU�Y\FKi]t�QD�WpWR�YQČMãt�SORãH�
YtFH�QHå��VSRMHQt�V�PDWicí s WROHUDQþQtP�SROHP�URYQČå�GR�PtQXVX�Y VHVWDYČ�PEJ������ mm na 
SUĤPČU�QDPtVWR�SĤYRGQt�SR]LFH�QD�Ø 14 – 0,����Då�– 0,017 PP�SUR�J���.RQWDNW�]iYLWRYêFK�SORFK�
YQČMãtKR� ]iYLWX� D�PDWLFH� tXGtå� EXGH� UHDOL]RYiQ� QD� ERFtFK� ]iYLWX��*HRPHWULH� YQČMãt� YiOFRYp�
plochy WDN�QHQt�SUR�VSRMHQt�UR]KRGXMtFt��QêEUå�JHRPHWULH�ERNĤ�SURILOX��= þHKRå�Y\YVWiYi�]iPČU 
�v UiPFL�QiYUKĤ�QD�QRYRX�YêUREQt�WHFKQRORJLL� ĜH]DW�]iYLW�SĜL�KURWRYpP�XSQXWt�QD�MLå�na hotovo 
RVRXVWUXåHQp�SORãH�SĜHGHSVDQpKR�Ø ����–0,1��3RåDGDYHN�QD�SĜHEURXãHQt��YL]�YêNUHV�� je proto 
zbytný a to i NG\E\�E\OD�SĜHGHSViQD�QDSĜ��Y\ããt�KRGQRWD� VRXRVRVWL� �VRXRVRVW�QD�YêNUHVH�GR�
0,02 PP���MHOLNRå�] NRQVWUXNþQtKR�SRKOHGX�QHO]H�WHQWR�SĜHGSLV�RGĤYRGQLW��1HMOHSãt�SĜHVQRVWL�
JHRPHWULH� SURILOX� ]iYLWX� EXGH� GRVDåHQR� SĜL� KURWRYpP� XQiãHQt� – upnutí v SĜLUR]HQp�
]iNODGQČ CD. 
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2EGREQê�]iYČU�O]H�Y\YRGLW�SUR�SURYiGČQp�EURXãHQt�SORFK\�QD�Ø 14,6 – 0,05 v operaci 31, na které 
VH� QiVOHGQČ� Y RS�� ��� IUp]XMH� GUiåNRYiQt� ��[���� G���ý61���� �������� 6WĜHGČQt�� MDN� MLå� E\OR�
referováno v kap. 1.3.2, je SUR�WHQWR�W\S�GUiåNRYiQt�XVNXWHþQČQR�QD�ERFtFK�]XEĤ�D�WHG\�REDORYi�
SORFKD� GUiåNRYiQt� GHILQRYiQD� YQČMãtP� SUĤPČUHP� QHQt� IXQNþQČ�� YH� VP\VOX� GUiåNRYDQpKR�
VSRMHQt��]iVDGQt��9\ããt�SĜHVQRVW�VH�SDN�NRQVHNYHQWQČ�Y\åDGXMH�SĜL�IUp]RYiQt�GUiåHN��NWHUp�MH�
SURYiGČQR� RGYDORYDFtP� ]SĤVREHP za v WRPWR� SĜtSDGČ� YKRGQpKR� XSQXWt� GR� KURWĤ�– identita 
s NRQVWUXNþQt�]iNODGQRX CD. 
2SRGVWDWQČQt�VRXþDVQpKR�EURXãHQt�SORFK\�na Ø 12,5 – 0,1 v operaci ����NWHUi�MH�SDN�QDYtF�RSČW�
SĜHEURXãHQD�Y RS�����QHE\OR�]ĜHWHOQČ�REMDVQČQR� 
)LQiOQt�OHãWČQt�SR�SURYHGHQt�YãHFK�SULPiUQtFK�REUiEČFtFK�RSHUDFt�VRXYLVt�V ORNiOQtP�]YêãHQtP�
PH]H�~QDY\�YOLYHP�]OHSãHQt� MDNRVWL� SRYUFKX��1HERĢ�QHMY\ããtFK�PH]t�~QDY\�Y\ND]XMt� WČOHVD�
v SĜtSDGHFK�� NG\� jsou MHMLFK� SRYUFK\� KODGNp� D� MHPQČ� OHãWČQp�� .RQNUpWQČ� MH� SURYiGČQR� QD�
VRXþiVWL� OHãWČQt� YãHFK� ]iSLFKĤ� D� KUDQ�� MHOLNRå� SRWHQFLiO� NH� Y]QLNX� WUKOLQ� Y WČFKWR� ]yQiFK� MH�
REHFQČ�SRYDåRYiQ�]D�QHMþDVWČMãt��/HãWČQt�VH�SURYiGt�UXþQČ�SĜL�XQiãHQé VRXþiVWL�QD�VRXVWUXKX�]D�
Y\XåLWt�OHãWtFt�SDVW\�D�EUXVQp�YDWLþN\. [71] 
Po zhodnocení ostatních RSHUDFt�� YL]� WDE�� ��� E\OR� UR]KRGQXWR� Y\ORXþLW� Y nových postupech 
RSHUDFL� ���� MHMtå� ~þHO� Y SĤYRGQt� WHFKQRORJLL� O]H� GRKDGRYDW� SDWUQČ� NYĤOL� RGPČĜRYiQt� SĜL�
QiYD]QpP�NRQYHQþQtP�VRXVWUXåHQt��9 operaci 21 a 36 se v SĤYRGQtP�SRVWXSX�SURYiGt�ODVHURYp�
R]QDþRYiQt� REURENX� SRPRFt� 7UX0DUN� ����� ]DWtPFR� SRVWDþXMtFt� E\� E\OR� SRX]H� WR� ] op. 36 
�po finálním EURXãHQt��– do této operace by se SDN�REUREN\�SRSLVRYDO\� LQGLYLGXiOQČ� IL[HP��
6RXþDVQČ� SĤYRGQt� VRXSLV� WHFKQRORJLFNpKR� SRVWXSX� QHREVDKXMH� MDVQRX� VSHFLILNDFL� ]SĤVREX�
R]QDþRYiQt�REURENĤ�SĜHG�QLWULGDFt��NGH�MH�SRSLVRYiQt�IL[HP�Y\ORXþHQR��3ĤYRGQt�QiYRGND�RS����
VLFH�]PLĖXMH�~NRQ�SĜHQHVHQt�R]QDþHQí, ale není jasné, jakou ]SĤVREHP�Pi�EêW toto provedeno. 
0ĤåH�EêW�XVX]RYiQR�QDSĜ��QD�JUDYtURYiQt�QD�&1&�VRXVWUXKX�QiVWURMHP��FRå�E\�RGĤYRGĖRYDOR�
SĜHFKRG� ] NRQYHQþQtKR� VRXVWUXKX� QD� WHQWR stroj�� -LQp� SRORåN\� ] WpWR� VHNFH� MLå� Y\ORXþLW� SĜL�
navrhování nového postupu nelze. 
2ULHQWDFH� GXWLQ\� þW\ĜKUDQX� Y RVH� VRXþiVWL� QHPXVt� EêW� V RKOHGHP� QD� MHMt� IXQNþQt� ~þHO��
viz kap.  1.3.1�� GĤVOHGQČML� UHODWLYQČ� NX� RVWDWQt� JHRPHWULL� ĜHãHQD – SRORKD� QDWRþHQt� GXWLQ\�
v SRGpOQp�RVH�VRXþiVWL�YĤþL�KODYRYêP�GtUiP�D�Y\IUp]RYDQpPX�Y\EUiQt. V SĤYRGQt�RSHUDFL����
VH�WDN�SĜL�Y\MLVNĜHQt�XVWDYt�VRXþiVW�SRX]H�RSWLFN\�VRXKODVQČ�V orientací dutiny danou na výkrese. 
=iYČUHP�PRåQR�GRGDW��åH�NyWRYiQt�Y SĤYRGQt�QiYRGFH�X�GUXKp�REUiEČFt�RSHUDFH��WM��þtVORYDQi�
operace 3, je voleno WDNRYêP� ]SĤVREHP�� åH� SRNXG� E\� E\O� YêNRYHN� GRGiQ� QD minimálních 
UR]PČUHFK�ãtĜN\�KODY\��UR]PČU 7 + 2,1 YH�YêVOHGNX�URYHQ�����QHE\OR�E\�QD�SRORWRYDUX-výkovku 
SĜtWRPQR�GRVWDWHþQp�PQRåVWYt�PDWHULiOX�SUR�GRVDåHQt�SRåDGRYDQêFK�NyWRYDQêFK�UR]PČUĤ�QD�
návodce – ~NRQ����- VRXVWUXåení þHOa QD�ãtĜNX�KODY\���� >��@. V inovovaném postupu budou 
SURWR�~EČU\�YROHQ\�WDN��DE\�VH�]DMLVWLOD�Y\URELWHOQRVW�MDN�QD�PLQLPX��WDN�PD[LPX�PDWHULiOX�ãtĜN\�
hlavy obrobku. 
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4 NÁVRHY INOVACE TECHNOLOGICKÉHO POSTUPU 
1iVOHGXMtFt� NDSLWRO\� SĜHGVWDYt� Y\EUDQp� QDYUåHQp� YDULDQW\� QRYpKR� WHFKQRORJLFNpKR� SRVWXSX��
MHMLFKå� VSROHþQêP� XUþXMtFtP� NULWpULHP� SĜL� Y\WYiĜHQt� E\OR� PD[LPiOQt� VQtåHQt� SRþWX� RSHUDFt�
VWURMQtKR� REUiEČQt�� 3UR� UHNDSLWXODFL� VH� WHG\� MHGQi� R� UHGXNFL� FHONRYpKR� SRþWX� SĤYRGQtFK� ���
RSHUDFt�SUH]HQWRYDQêFK�QD�REU���8 GĜtYH� 
&HONRYČ� Y]QLNOR� ãHVW� QiYUKĤ� a PRGLILNDFt� QRYêFK� WHFKQRORJLFNêFK� postupĤ� 6MHGQRFHQtP�
a þiVWHþQRX�~SUDYRX�QČNWHUêFK ]�WČFKWR E\O\�VHVWDYHQ\�� GHPRQVWUDWLYQt�YDULDQW\ postupĤ��MHå�
jsou XYHGHQp�Y QiVOHGXMtFtFK�NDSLWROiFK��8�NDåGp�] WČFKWR�YDULDQW�MVRX�SDN�]KRGQRFHQ\�]HMPpQD�
MHGQRWOLYp�YROHQp�REUiEČFt�RSHUDFH D�]YOiãWČ�MHMLFK�FKURQRORJLH D�~þHOQRVW��3ĜLþHPå�Y\YR]HQp�
]iYČU\ ] UR]ERUX� MHGQRWOLYêFK� QDYUåHQêFK� YDULDQW� NRQVHNYHQWQČ� RGĤYRGĖXMt� ]DYHGHQt� YåG\�
GDOãt�QiYD]Qp�UHYL]Qt�YDULDQW\ – WM��RG�QiYUKX�þ����Då�SR�ILQiOQt�QiYUK�þ�����SRXYLVORVW�V�ĜDGRX�
WČFKWR� SURYiGČQêFK� ~SUDY� O]H� PM�� QDFKi]HW� Y RPH]HQêFK� GRVWXSQêFK� NDSDFLWiFK� 3%6�
DORNRYDQêFK� SUR UHDOL]DFL� WRKRWR� SURMHNWX �SĜHGPČWX� WpWR� '3� D� WDNp� VWDQGDUGQt� þDVRYp�
QiURþQRVWL� �� Då� �� WêGQĤ� FHONRYp� YêURE\� VRXþiVWL�� . RYČĜHQt� ]YROHQp� WHFKQRORJLH� E\OD� WRWLå�
k GLVSR]LFL�SRX]H�MHGQD�SLORWQt�VpULH� 

4.1 1iYUK�LQRYRYDQpKR�SRVWXSX�þ��� 
3UYQt�QiYUK�REVDKRYDO�Y VRXþWX����REUiEČFtFK�RSHUDFt��YL]�REU���9��D�XYDåRYDO�VRXVWUXåHQt�SĜL�
XSQXWt� PH]L� KURW\� V KURWRYêP� XQDãHþHP�� -Lå� SUYQt� RSHUDFH� Y]QHVOD� SĜL� UHYL]QtP� UR]ERUX�
VSROHþQČ�V WHFKQRORJ\�3%6�~YDK\�R�YKRGQRVWL�]SĤVREX�PtVWD�RGPČĜHQt�D�QDVWDYHQt�QXORYpKR�
ERGX� SURJUDPX� – SURMHNWRYiQR� QD� &1&� ,QWHJUH[�� .RQFHSW� QDYUKRYDO� VQtPDW� SUDYp� þHOR�
YêNRYNX� VRQGRX�� NGH� E\� VH� QDFKi]HO� =� QXORYê� ERG� SURJUDPX�� 2G� WRKRWR� YãDN� QiVOHGQČ�
XVWRXSHQR��MHOLNRå�E\�QHE\OR�QXWQČ�]DUXþHQR�GRVDåHQt�NRQVWDQWQtFK�UR]PČUĤ�REURENX�SR�WpWR�
QHER� GUXKp� D� GDOãt� RSHUDFL�� $� WR� NYĤOL� PRåQRVWL� ]QDþQČ� SURPČQQp� ãtĜky KODY\� YêNRYNX�
Y\FKi]HMtFt� ] ãLURNpKR� WROHUDQþQtKR� LQWHUYDOX� SĜtVOXãQp� NyW\� � + ��� D� WDNp� KUXEp� GUVQRVWL�
RWU\VNDQpKR� SRYUFKX� YêNRYNX� QHY\OXþXMtFt� UR]GtOQRVW� SR]LFH� NRQWDNWX� VRQG\� QDSĜtþ�
MHGQRWOLYêPL�NXV\��'UXKi�RSHUDFH�WRWLå�XYDåRYDOD�V GRUD]HP�REUREHQp�NRQWXU\�] RS����Y =�RVH��
NGH�PČO� EêW� WtPWR� ]SĤVREHP� UHDOL]RYiQ� L� QXORYê� ERG�� VQtPiQt� VRQGRX� QHE\OR� Y WpWR� GUXKp�
RSHUDFL� SOiQRYiQR�� =iURYHĖ� E\� WDNWR� QHE\OD� X� MHGQRWOLYêFK� REUiEČQêFK� NXVĤ� ]DFKRYiQD�
QHPČQQi�RULHQWDFH�REUREHQp�VRXþiVWL�GR�YêNRYNX�Y åiGRXFt�NRQVWDQWQt�Y]GiOHQRVWL�RG�OHYpKR�
þHOD�KODY\��EOtåH�YL]�NDS�������� 3R�SURYHGHQp�QLWULGDFL�QiVOHGXMtFt�SR�RS����E\OR�Y UHDNFL�QD�
UL]LNR�Y]QLNX�SUĤK\EX�QDYUåHQR�SĜHYUWiQt�VWĜHGtFtFK�GĤONĤ��WM��RS����D����9 SĜtSUDYQp�RSHUDFL���
QiVOHGRYDOR�SĜHREUREHQt�SORFK\�WHFKQRORJLFNp�]iNODGQ\�SĜL XSQXWt�PH]L�KURW\��NWHUi�E\�SRWp�
VORXåLOD�MDNR�XStQDFt�]iNODGQD�Y RS� ��D����3R�]SČWQpP�]KRGQRFHQt�QDYUåHQp�RSHUDFH����E\OR�
XVRX]HQR��åH�X�WpWR�QHO]H� s RKOHGHP�QD�Y\åDGRYDQRX�SĜtWODþQRX�VtOX�NRQtND��GOH�HPSLULFNêFK�
Y]RUFĤ�PLQ��RNROR����� 1��SUR�]DMLãWČQt�GĤVOHGQpKR�]DVHNQXWt�XQiãHFtFK�KURWĤ��Y\ORXþLW�SUĤK\E�
WDNWR�ãWtKOpKR�REURENX�V�/�G�RNROR�������YH�NWHUpP�MVRX�QDYtF�MLå�Y\YUWiQ\�RVRYp�GtU\�Ø ��� + ��� 
a Ø 8 + ��� >��� ��� ��� ��@��9 RSHUDFL����QHE\OR�QDYUåHQR�SĜHYUWiQt�VWĜHGtFtFK�GĤONĤ�(Y UHDNFL�
QD�QH]E\WQp SĜHVRXVWUXåHQt�þHOD�SUR�RGVWUDQČQt�VWRS�SR�þHOQtP�XQDãHþL���MHOLNRå�VH�MHGQi�R�GĤOHN�
s RFKUDQQêP�]DKORXEHQtP��NWHUp�WHQWR�~EČU�SRNU\MH� 
6RXþDVQČ�VH�Y\ORXþLOR�SURYHGHQt�YUWiQt�RVRYêFK�GČU��SĜtSDGQČ�WDNp�YQLWĜQtKR�]iSLFKX�D�VUDåHQt�
SĜHG� QLWULGDFt�� MHOLNRå� VOHGRYDQp� YHOLNRVWL� SUĤK\EĤ� �GĜtYČMãt� ]NXãHQRVWL� ] YêURE\�� SĜL� WRPWR�
SURFHVX�7=�GRVDKRYDO\�KRGQRW�Y\ããtFK�QHå�SRåDGRYDQp�SĜHGSLV\�VRXRVRVWL�SUR�GtU\��,�SRNXG�
E\�SUĤK\E�QHE\O�WDN�YêUD]Qê��E\OR�E\�QXWQp�Y]QLNOp�WYDURYp�GHYLDFH�UHGXNRYDW�D�SĜHVRXVWUXåLW�
DOHVSRĖ�JHRPHWULL�VUDåHQt������DE\�E\OD�]DMLãWČQD�FR�QHMOHSãt�VRXRVRVW�SUYNĤ�]iNODGQ\�&'�SUR�
RSHUDFL����D�]HMPpQD�SUR�RSHUDFH�EURXãHQt����D�����3URYHGHQt�WČFKWR�RSHUDFt�SĜHG�QLWULGDFt�E\OR�
tedy MLå�X�SUYQtKR�QiYUKX�SRVWXSX Y\ORuþHQR�  



ÚST FSI VUT V �YC� 

 

39 

2EU�����2SHUDFH�SULPiUQtKR�VWURMQtKR�REUiEČQt�QiYUKX�WHFKQRORJLFNpKR�SRVWXSX þ���� 

 
 
 
 
  

soustruh Mazak Integrex i-300 
1. upnout �È�ãóØ�÷�­���¼¯Üã±ʍ�ÜÂ±Á�ã�ÜÈÂ�Èç�Â��

ÕØ�ó�Á���¼��ó÷¹Èó¹ç 
2. ÜÈçÜãØçü¯ãʍ�óØã�ã�ÜãÚ��±�±��ò¼�¹ 

ãóØ�����¼¯Üã¯ʍ�ÜÂ±Á��±�ÜÈÂ�� 

soustruh Mazak Integrex i-300 
1. upnout �È�Á�¹¹÷�­���¼¯Üã± 
 2. Â�óØã�ã�ÕÈÁÈ�Â÷�ÜãÚ��±�±��ò¼�¹ʍ�ÕÈ��ÕÚ±ã 

hØÈã�Á 
3. çÕ±�­ÂÈçã�Â����¼¹çʍ�Â�óØã�ã�ÜãÚ��±�±��ò¼�¹ 

Á�¹¹����¼¯Üã¯, hrot 

soustruh Mazak Integrex i-300 
1. upnout do Á�¹¹÷�­���¼¯Üã±ʍ�ÕÈ��ÕÚ±ã ­ØÈã�Á 

2. ÜÈçÜãØçü¯ã 
Á�¹¹� ��¼¯Üã¯, hrot 

soustruh Mazak Integrex i-300 
1. çÕÂÈçã�Á�ú¯�­ØÈãö 
2. ÜÈçÜãØçü¯ã�– È���Ø�ã��±ÂÈó�ÂÈç�óØÜãóç 

­ØÈãö�– ­ØÈãÈó÷�çÂ�Þ�� 

soustruh Mazak Integrex i-300 
1. çÕÂÈçã��È�Á�¹¹÷�­���¼¯Üã± 
2. ÕÚ�óØã�ã�ÜãÚ��±�±��ò¼�¹ 

Á�¹¹����¼¯Üã¯ 

soustruh Mazak Integrex i-300 
1. çÕÂÈçã��È�Á�¹¹÷�­���¼¯Üã± 
2. ÕÚ�óØã�ã�ÜãÚ��±�±��ò¼�¹ 

Á�¹¹����¼¯Üã¯ 

1. 2. 

3. 4. po cínování 

5. po nitridaci 
6. 

¼�©�Â���úÂ���¹�çü¯ã÷�­�ó��ó¯úç�¼¯ú��¯ʌ 

ÜÂ±Á��± 
ÜÈÂ�� 
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SRNUDþ��2EU�����2SHUDFH�SULPiUQtKR�VWURMQtKR�REUiEČQt�QiYUKX�WHFKQRORJLFNpKR�SRVWXSX�þ���� 

 
  

soustruh Mazak Integrex i-300 
1. çÕÂÈçã�Á�ú¯�­ØÈãö 
2. ÜÈçÜãØçü¯ã 
­ØÈãö�– ­ØÈãÈó÷�çÂ�Þ�� 

soustruh Mazak Integrex i-300 
1. upnout �È�Á�¹¹÷�­���¼¯Üt± 
2. ú�ØÈóÂ�ã���¼È�Â��¨¯Â�¼Â±���¼¹ç 

3. ÕÈÜãçÕÂ��óØã�ã 
4. ÕÚ�ÜÈçÜãØçü¯ã��±Øç�Ø ɾʍ�ÜÈçÜãØçü¯ã�óÂ¯ãÚÂ±�

ú�Õ¯�­ʍ�ÜØ�ü�Â±�60° 

Á�¹¹����¼¯Üã¯ 

EDM Exeron 313 MF 
1. çÕÂÈçãʍ�óöÜãÚ��¯ã 
2. óö¸¯Ü¹Ú¯ã 
çÕ±Â��±�ÕØ¯úÁ�ã¯�¹��¹ÈÜã¹� 

soustruh Mazak Integrex i-300 
1. çÕÂÈçã�Á�ú¯�­ØÈãö 
2. ÜÈçÜãØçü¯ã, ¨Ø�úÈó�ã �Ø�ü¹Èó�Â±ʍ�Ú�ú�ã�ú�ó¯ã 
­ØÈãö�– ­ØÈãÈó÷�çÂ�Þ��ʍ�ÜÂ±Á��±�ÜÈÂ�� 

soustruh Mazak Integrex i-300 
1. çÕÂÈçã��È�Á�¹¹÷�­���¼¯Üã± 
2. ú�ØÈóÂ�ã���¼Èʍ�¨Ø�úÈó�ã�óö�Ø�Â±ʍ�óØã�ã��±Øö 

Á�¹¹����¼¯Üã¯ 

bruska Studer S31 
1. upnout Á�ú¯�­ØÈãöʍ�çÂ�Þ�ã�¹È¼±¹�Á�ú��

­¼�óÈóÈç �±Øç Ø 4,5 
2. ÕÈÜãçÕÂ���ØÈçÜ¯ã 
­ØÈãöʍ�çÂ�Þ��±�¹È¼±¹ 

bruska Studer S31 
1. çÕÂÈçã�Á�ú¯�­ØÈãöʍ�çÂ�Þ�ã�ÜØ���Á 
2. ÕÈÜãçÕÂ���ØÈçÜ¯ã 
­ØÈãöʍ ÜØ��� 

7. 8. 

9. 
10. 

11. 

12. 

13. 
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4.2 1iYUK�LQRYRYDQpKR�SRVWXSX�þ��� 
8SUDYXMtFt�GUXKê�QiYUK�V FHONRYČ����RSHUDFHPL��YL]�REU���� dále��SRþtWDO�VH�]PČQRX�YH�]SĤVREX�
XVWDYHQt�REURENX�Y =�RVH�Y SUYQt�RSHUDFL ]D�XåLWt�SHYQpKR�GRUD]X�k OHYpPu þHOu KODY\�YêNRYNX��
7HG\�k Wp�SORãH��YĤþL�NWHUp�je VQDKRX�RULHQWRYDW�VRXþiVW�GR�YêNRYNX��NDS����������6RXþDVQČ�E\OD�
RSHUDFH���] SUYRWQtKR�QiYUKX�SRVWXSX�SĜHORåHQD�Då�SR�RSHUDFL���Q\QČMãtKR�SRVWXSX �]D�RSHUDFH�
KURWRYpKR� þHOQtKR� XQiãHQt��� þtPå� VH� ]PtUQLOR� UL]LNR� ]KURXFHQt� SURILOX� YOLYHP� SĜtWODþQp� VtO\�
NRQtND�] SUYQtKR�QiYUKX��NGH�E\OR�QXWQp�SRGHStUDW�MLå�Y\YUWDQê�REUREHN �PHQãt�WXKRVW�� 
9 RSHUDFL���YãDN�SĜL�&1&�REUiEČQt�RSČW� ILJXUXMH�YDULDELOQt� ãtĜND�KODY\ YêNRYNX��1D FRå� MH�
QXWQp� UHDJRYDW� QDVWDYHQtP� SRþiWNX GUDK� QiVWURMH� Y\FKi]ejícíFK ] NyW� PD[LPD� PDWHULiOX�
YêNRYNX� – PD[LPiOQt� ãtĜND� KODY\�� 3ĜL� PHQãt� ãtĜFH� KODY\� QHå� ���� E\� WXGtå E\O\� SURYiGČQy 
QHåiGRXFt ĜH]\�QDSUi]GQR�QDYtF��0DQXiOQt�NRUHNFH�SRVXQXWt�QXORYpKR�ERGX�REVOXKRX��NWHUi�E\�
SĜHG�RSHUDFt�SURPČĜLOD�X�NDåGpKR�YêNRYNX�VNXWHþQRX�ãtĜNX�KODY\�VH�QHSRYDåRYDOR�]D�YêKRGQp�
ĜHãHQt� 
.YĤOL� QHVURYQDORVWHP� Y NRPXQLNDFL� V WHFKQRORJ\� Y 3%6� E\OR� Y UiPFL� UR]SUDFRYiYiQt� WpWR�
YDULDQW\�SRVWXSX�]MLãWČQR��åH�YêURED�QHGLVSRQXMH�KURWRYêP�XQDãHþHP��MHQå�E\�E\O�Y\XåLWHOQê�
SUR�&1&�,QWHJUH[��D�QD�NWHUpP�E\O�FHOê�SRVWXS�]iYLVOH�Y\VWDYHQ��9ĜHWHQR�REUiEČFtKR�FHQWUD�
0D]DN�Pi�WRWLå�RSURWL�NRQYHQþQtPX�VRXVWUXKX�V NXåHORYRX�GXWLQRX��SĤYRGQt�SRVWXS��GXWLQX�
YiOFRYRX��3ĜtPp�XSQXWt�SĤYRGQtKR�XQDãHþH�V NXåHORYRX�VWRSNRX QD�,QWHJUH[�WDN�QHE\OR�PRåQp� 
%\OR�SURWR�UR]KRGQXWR�SRSWDW�SRWĜHEQRX�VDGX�NRPSRQHQW�SUR�KURWRYp�þHOQt�XQiãHQt�NH�VWURML�
,QWHJUH[��1D�]iNODGČ�GRSRUXþHQt�WX]HPVNpKR�]DVWRXSHQt�Y\EUDQêFK�NRQWDNWRYDQêFK�YêUREFĤ��
MPHQRYLWČ�ILUP\�1HLGOHLQ�6SDQQ]HXJH�D�5|KP��E\OR�XMHGQiQR��åH�QHMSĜtKRGQČMãtP�WHFKQLFNêP�
ĜHãHQtP�SUR�GDQRX�DSOLNDFL�EXGH�WČOHVR�XQDãHþH�V YiOFRYRX�VWRSNRX��NWHUi�VH�XStQi�GR�PČNNêFK�
þHOLVWt� VNOtþLGOD�� $� WR NYĤOL� U\FKOHMãt� PDQLSXODWLYQRVWL� WRKRWR� ĜHãHQt� RSURWL� NDWDORJRYp�
DOWHUQDWLYČ�UREXVWQČMãtKR�XStQDþH�PRQWRYDQpKR�QD�YĜHWHQR�VWURMH SRPRFt�SĜtUXERYpKR�DGDSWpUX�
– QDVD]HQt�SĜtPR�QD�NUiWNê�NXåHO�$�–��YĜHWHQD�&1&�,QWHJUH[��7HQWR�XStQDþ�MH�QDYtF�XUþHQ�SUR�
ĜiGRYČ� WČåãt� REUREN\� QHå� Y WRPWR� SĜtSDGČ� REUiEČQi� KĜtGHO� D� WDNp� SUR� DSOLNDFH� WČåNpKR�
VRXVWUXåHQt��2EČ�YDULDQW\�WČOHVD�XQDãHþH�MVRX�N YLGČQt�QD�REU����� >������@ 

&HQRYi� QDEtGND� SRSWDQêFK� SRORåHN� �]iNODGQt� WČOHVR XQDãHþH� V YiOFRYRX� VWRSNRX�� XQiãHFt�
NRWRXþ� UHVS�� XQiãHFt� KURW\� D� VWĜHGtFt� KURW�� þLQLOD� N GDWX� �� �� ����� X� VDG\� I\� 5|KP�
���� (85 (;:� D� I\� 1HLGOHLQ� �� ��� .þ�� ,'� SRORåHN� YêUREFH� 5|KP�� ��������� ���������
��������D�1HLGOHLQ������������� �������������3RQČYDGå�E\OR�SOiQRYDQp�XUþHQt�WRKRWR�XQDãHþH�
SRX]H�SUR�~þHO\�YêURE\�KĜtGHOH�D�QHSURMHNWRYDOR�VH�Y\XåLWt�SUR�MLQp�REUiEČFt�DSOLNDFH��E\OR�E\�
QXWQp�WXWR�LQYHVWLFL�RGHSLVRYDW�SRX]H�X�]DNi]HN�YêURE\�GDQêFK�KĜtGHOt� 
3ĜL� RSČWRYQpP� SRVRX]HQt� QiYUKX� SRVWXSX þ�� ��� NWHUp� Y\FKi]HOR� ] RGĤYRGQČQt� UDFLRQDOL]DFH�
k SURYHGHQt�QiNXSX��VH�UR]KRGOR�N SĜHSUDFRYiQt�QiYUKX�  

¹Ø�ã¹÷�¹çü�¼�
óÚ�ã�Â� 

DIN ISO 702-1 
ÕÚ±Øç�Èó÷�
adaptér 

2EU���� +URWRYê�XQDãHþ�V SĜtUXERYêP�DGDSWpUHP�D�V YiOFRYRX�VWRSNRX�RG�I\�1HLGOHLQ >��@� 

ÜãÚ��±�±�­ØÈã základní ã�¼�ÜÈ�
çÂ�Þ��� unášecí hroty 
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1HERĢ�X� ĜH]iQt� ]iYLWX�� IUp]RYiQt�GUiåNRYiQt� D� VRXVWUXåHQt� MHMLFK�YQČMãtFK�SORFK�Y RSHUDFL���
E\OR�� QD� UR]GtO� RG� RVWDWQtFK� REUiEČQêFK� SORFK� QiVOHGQČ� EURXãHQêFK�� QXWQR� X� WpWR� GYRMLFH�
GRViKQRXW� UHODWLYQČ� Y\VRNêFK� SRåDGDYNĤ� SĜHVQRVWL� �VRXRVRVW� ����� D� ������ Y]WDKXMtFtFK� VH�
k ]iNODGQČ�&'��NWHUi�ale Y SRGVWDWČ�Y]QLNi�Då�SUĤEČKX�RSHUDFH����9 RSHUDFL���WHG\�QHH[LVWXMH�
SĜtPi�YD]ED�QD�RULJLQiOQt�]iNODGQX�&'��9 GĤVOHGNX�VRXþWX�YQiãHQêFK�FK\E��XVWDYHQt��SĜHVQRVW�
SRORKRYiQt�VWURMH�DM���Y UiPFL�WČFKWR�MHGQRWOLYêFK�RSHUDFt �RS����Då��� O]H�SDN�RþHNiYDW�Y\ããt�
PtUX�QHSĜHVQRVWL��SĜLþHPå�E\�GDQp�SĜHGSLV\�JHRPHWULFNêFK�WROHUDQFt�QHPXVHO\�EêW�VSOQČQ\� 
1DEt]HQi�FHQD�XStQDFtFK�NRPSRQHQW�YHGOD�dále k ~YDKiP��]GD�MH�VNXWHþQČ�QHY\KQXWHOQp��DE\�
GRãOR� N HNRQRPLFN\� Yê]QDPQpPX� QDYêãHQt� SRþWX� RSHUDFt� YH� VP\VOX� YêPČQ\� KURWRYpKR�
XQiãHþH� ]D� XStQiQt� GR� PČNNêFK� þHOLVWt �Y\KQXWt� VH� LQYHVWLFL��� 8SQXWt� PH]L� KURW\� SĜL� XåLWt�
XQDãHþH�� RG� NWHUpKR� VH� REHFQČ� RþHNiYi OHSãt� SĜHVQRVW� XVWDYHQt� REURENX� D� WHG\� L� YêVOHGQi�
SĜHVQRVW�REUREHQêFK�UR]PČUĤ��QHSĜLQiãt�Y WRPWR�VPČUX�X�GDQp�YDULDQW\�QiYUKX þ��� UR]KRGXMtFt�
YêKRGX�Y SRURYQiQt�QDSĜ��V SĜtSDGQČ�]PtQČQêP Y\XåLWtP�XStQiQtP�GR�PČNNêFK�þHOLVWt �]WUiWD�
SĜtPp�YD]E\�QD�]iNODGQX�&'���0LPR WR�QHMVRX�GRYROHQ\�]E\WNRYp�VWRS\�SR�XQDãHþL QD�þHOH�
KĜtGHOH� 1D�WROHURYDQêFK�SORFKiFK�XUþHQêFK�N EURXãHQt�MH�WDNp YROHQ�SĜtGDYHN a WXGtå�VQDKD�
o GRFtOHQt� UHODWLYQČ� Y\ããt� SĜHVQRVWL� SĜL� VRXVWUXåHQt� WČFKWR� SORFK je QHRSRGVWDWQČQi�� -HOLNRå�
]tVNDQRX� SĜHVQRVW� UHVS�� QHSĜHVQRVW� SĜL� VRXVWUXåHQt� WČFKWR� EXGH� LPSOLFLWQČ� SRNUêYDW� Y RERX�
SĜtSDGHFK�SĜtGDYHN� 

 
  

soustruh Mazak Integrex i-300 
1. upnout Á�ú¯�­ØÈãö 
2. ÜÈçÜãØçü¯ã 
­ØÈãö – ­ØÈãÈó÷�çÂ�Þ�� 

soustruh Mazak Integrex i-300 
1. upnout �È�ãóØ�÷�­���¼¯Üã±ʍ�çÜã�ó¯ã��ÈØ�ú�Á 

¹ ¼�ó�Áç���¼ç�­¼�óö�ó÷¹Èó¹ç 
2. ÜÈçÜãØçü¯ãʍ�óØã�ã�ÜãÚ��±�±��ò¼�¹ 

ãóØ�����¼¯Üã¯ʍ�óöÁ�úÈó��±��ÈØ�ú 

soustruh Mazak Integrex i-300 
1. upnout �È�ãóØ�÷�­���¼¯Üã± 
 2. çÕ±�­ÂÈçã�Â����¼¹çʍ�Â�óØã�ã�ÜãÚ��±�±��ò¼�¹ 

ãóØ�����¼¯Üã¯ 

soustruh Mazak Integrex i-300 
1. çÕÂÈçã�Á�ú¯�­ØÈãö 
2. ÜÈçÜãØçü¯ã – È���Ø�ã��±ÂÈó�ÂÈç�óØÜãóç 

­ØÈãö�– ­ØÈãÈó÷�çÂ�Þ�� 

1. 
2. 

3. 4. po cínování 

¼�©�Â���úÂ���¹�çü¯ã÷�­�ó��ó¯úç�¼¯ú��¯ʌ 

�ÈØ�úÈó÷ 
¹È¼±¹ 
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soustruh Mazak Integrex i-300 
1. çÕÂÈçã��È�Á�¹¹÷�­���¼¯Üã± 
2. ÕÚ�óØã�ã ÜãÚ��±�±��ò¼�¹ 

Á�¹¹����¼¯Üã¯ 

soustruh Mazak Integrex i-300 
1. çÕÂÈçã��È�Á�¹¹÷�­���¼¯Üã± 
2. ÕÚ�óØã�ã�ÜãÚ��±�±��ò¼�¹ 

Á�¹¹����¼¯Üã¯ 

soustruh Mazak Integrex i-300 
1. çÕÂÈçã�Á�ú¯�­ØÈãö 
2. ÜÈçÜãØçü¯ãʍ�¨Ø�úÈó�ã��Ø�ü¹Èó�Â±ʍ�Ú�ú�ã�ú�ó¯ã 
­ØÈãö�– ­ØÈãÈó÷�çÂ�Þ�� 

soustruh Mazak Integrex i-300 
1. çÕÂÈçã��È�Á�¹¹÷�­���¼¯Üã± 
2. ÜÈçÜãØçü¯ãʍ�¨Ø�úÈó�ã�óö�Ø�Â±ʍ�óØã�ã��±Øö 

Á�¹¹� ��¼¯Üã¯ 

soustruh Mazak Integrex i-300 
1. çÕÂÈçã��È�Á�¹¹÷�­���¼¯Üã±ʍ��ÈØ�ú¯ã���¼�Á�È��

ÕÈçú�Ø� 
2. ú�ØÈóÂ�ã���¼È�Â��¨¯Â�¼Â±���¼¹ç 

3. ÕÈÜãçÕÂ��óØã�ã 
4. ÕÚ�ÜÈçÜãØçü¯ã��±Øç Ø ɾʍ�ÜÈçÜãØçü¯ã�óÂ¯ãÚÂ±�

ú�Õ¯�­ʍ�ÜØ�ü�Â±�60° 

Á�¹¹����¼¯Üã¯ 

EDM Exeron 313 MF 
1. çÕÂÈçãʍ�óöÜãÚ��¯ã 
2. óö¸¯Ü¹Ú¯ã 
çÕ±Â��±�ÕØ¯úÁ�ã¯�¹��¹ÈÜã¹� 

bruska Studer S31 
1. upnout Á�ú¯�­ØÈãöʍ�çÂ�Þ�ã�¹È¼±¹�Á�ú��

­¼�óÈóÈç��±Øç�S 4,5 
2. ÕÈÜãçÕÂ���ØÈçÜ¯ã 
­ØÈãöʍ�çÂ�Þ��±�¹È¼±¹ 

bruska Studer S31 
1. upnout Á�ú¯�­ØÈãöʍ�çÂ�Þ�ã�ÜØ���Á 
2. ÕÈÜãçÕÂ���ØÈçÜ¯ã 
­ØÈãöʍ�ÜØ��� 

5. po nitridaci 
6. 

7. 8. 

9. 10. 

11. 
12. 

SRNUDþ��2EU���� 2SHUDFH�SULPiUQtKR�VWURMQtKR�REUiEČQt�QiYUKX�WHFKQRORJLFNpKR�SRVWXSX�þ���� 
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2EU�����2SHUDFH�SULPiUQtKR�VWURMQtKR�REUiEČQt�QiYUKX�WHFKQRORJLFNpKR�SRVWXSX�þ���� 

4.3 1iYUK�LQRYRYDQpKR�SRVWXSX�þ��� 
9DULDQWD�WĜHWt��YL]�REU������QDYUKRYDQi�V XStQiQtP�GR�PČNNêFK�þHOLVWt�GRViKOD�VWHMQpKR�SRþWX�
���RSHUDFt�MDNR�SĜHGFKR]t�QiYUK��þtPå�E\OD�RWi]ND�R�QiNXSX�XQDãHþH�X]DYĜHQD��9 RSHUDFL�SUYQt�
VH� SR� NRQ]XOWDFL� s WHFKQRORJLFNêP� RGGČOHQt� 3%6 GRKRGOR� o SĜHORåHQt� SUYQt� RSHUDFH� QD�
VWDQRYLãWČ�NRQYHQþQtKR�VRXVWUXKX��2GPČĜRYiQt�Y SUYQt�RSHUDFL�SĜL�YROHQpP�]SĤVREX�NyWRYiQt�
SRORWRYDUX�YêNRYNX�MH�WRWLå�IOH[LELOQČML�SURYHGLWHOQp�SĜL�UXþQtP�YHGHQt�VWRMH��1D�WRPWR�E\�E\OD�
REUREHQD� SULPiUQt� ]iNODGQD� – XStFKQXWp� OHYp� þHOR� (QD� GpONX RGPČĜRYDQou od OHYpKR� þHla 
KODY\� – VORXåtFt� QiVOHGRYQČ� N XVWDYHQt� Y =� RVH� Y SRX]GURYpP� GRUD]X� SĜL� GUXKp� RSHUDFL� QD�
,QWHJUH[��=PČQu QDKUD]HQt�]D NRQYHQþQí VWURM�Y RS��� QDYtF�SRGSRUXMH�VNXWHþQRVW� åH�Y\XåLWt�
&1&� VWURMH� QD� WDNWR� MHGQRGXFKRX� VRXVWUXåQLFNRX� RSHUDFL� �Y]GiOHQČ� ]D� WHFKQRORJLFNêP�
SRWHQFLiOHP�VWURMH��QHQt�Y]KOHGHP�N UHODWLYQČ�Y\ããtP QiNODGĤP�WDNRYpKR�VWURMQtKR�SUDFRYLãWČ�
�,QWHJUH[��YKRGQp� 
7ĜHWt�D�þWYUWi�RSHUDFH�NRStURYDOD�YROHQp�~EČU\�] SĜHGFKR]tKR�QiYUKX��SRX]H�VH�]PČQLO�]SĤVRE�
XSQXWt��0tVWR� UHGXNRYiQt� GĤONX� QD�SUDYpP�þHOH� Y RS�� �� YH� YDULDQWČ� þ�� � VH� WDN� SR�QLWULGDFL�
Y WRPWR�QiYUKX þ� � SĜHVRXVWUXåLO�SUĤPČU�KODY\��NWHUê�VH�QiVOHGQČ�Y RS����XSQXO�GR�PČNNêFK�
þHOLVWt� 9\VWĜHGČQt�Y WpWR�RSHUDFL�SDN�PČOR�EêW�SURYHGHQR�YĤþL�QLWULGRYDQêP�SORFKiP �QHMPHQãt�
SĜtGDYN\�QD�REUiEČQt�� 
1iYUK� SRþtWDO� VH� ]DĜD]HQtP� HOHNWURHUR]tYQtKR� KORXEHQt� Då� MDNR� SRVOHGQt� RSHUDþQt� SRORåNX�
Y FHONRYpP�VOHGX�RSHUDFt� 'ĤYRGHP�MH��åH�XVWDYRYDFt�SORFKD�SUR�RSHUDFL�Y\MLVNĜHQt �XSQXWt�GR�
SUL]PDWLFNp�NRVWN\��EXGH�RSURWL�SĜHGFKR]tP�YDULDQWiP�QiYUKĤ�MLå�EURXãHQD��$ WR�Y ĜiGRYČ�Y\ããt�
SĜHVQRVWL� Y SRURYQiQt� VH� VRXVWUXåHQtP��7HG\� SĜHQiãHQi� FK\ED� Y]WDåHQi�k XVWDYHQt� VH� WtPWR�
WHFKQRORJLFNêP� XVSRĜiGiQtP� RPH]t�� 'ĜtYČMãt� PRWLYDFH� SUR� ]DĜD]HQt� RSHUDFH ('0 SĜHG�
EURXãHQt�] GĤYRGX�UL]LND�SRWHQFLiOQtKR�SRãNR]HQt�EURXãHQêFK�SORFK�SĜL�PDQLSXODFL�V REURENHP�
SĜL�Y\MLVNĜHQt�VH�SR�GRKRGČ�V WHFKQRORJLt�3%6�XSR]DGLO\� 
1iYUK� VH� DOH RSČW� SRWêNDO� VH� VNXWHþQRVWt�� åH� SUYN\� ]iYLWX� D� GUiåNRYiQt� MVRX� Y UiPFL� RS�� ��
REUiEČQp�Y UHODFL�N QHYODVWQt�]iNODGQČ��MHOLNRå�Y]QLN�]iNODGQ\�&'�VH�Y]WDKXMH�Då�N RSHUDFL���
a �� 
  

ÜÈçÜãØç­�­ØÈãÈó÷�]t�ɷɾ�Y� 
1. upnout �È�ãóØ�÷�­���¼¯Üã± 
2. çÕ±�­ÂÈçã�Â����¼¹çʍ�Â�óØã�ã�ÜãÚ��±�±��ò¼�¹ 

tóØ�����¼¯Üã¯ 

soustruh Mazak Integrex i-300 
1. upnout do ãóØ�÷�­���¼¯Üã± 
2. ÜÈçÜãØçü¯ãʍ�Â�óØã�ã�ÜãÚ��±�±��ò¼�¹ 

ãóØ�����¼¯Üã¯ 

1. 
2. 

¼�©�Â���úÂ���¹�çü¯ã÷�­�ó��ó¯úç�¼¯ú��¯ʌ 
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soustruh Mazak Integrex i-300 
1. upnout �È�Á�¹¹÷�­���¼¯Üã±ʍ�ÕÈ��ÕÚ±ã�­ØÈã�Á 

2. ÜÈçÜãØçü¯ã 
Á�¹¹����¼¯Üã¯, hrot 

soustruh Mazak Integrex i-300 
1. çÕÂÈçã��È�Á�¹¹÷�­���¼¯Üã±ʍ�ÕÈ��ÕÚ±ã�­ØÈã�Á 

2. ÜÈçÜãØçü¯ã�– È���Ø�ã��±ÂÈó�ÂÈç�óØÜãóç 

Á�¹¹����¼¯Üã¯ʍ�­ØÈã 

soustruh Mazak Integrex i-300 
1. upnout �È�Á�¹¹÷�­���¼¯Üã± 
2. ÜÈçÜãØçü¯ã 
Á�¹¹����¼¯Üã¯ 

soustruh Mazak Integrex i-300 
1. çÕÂÈçã��È�Á�¹¹÷�­���¼¯Üã± 
2. ÕÚ�óØã�ã�ÜãÚ��±�±��ò¼�¹ 

Á�¹¹����¼¯Üã¯ 

soustruh Mazak Integrex i-300 
1. çÕÂÈçã��È�Á�¹¹÷�­���¼¯Üã± 
2. ÜÈçÜãØçü¯ãʍ�¨Ø�úÈó�ã��Ø�ü¹Èó�Â±ʍ�Ú�ú�ã�ú�ó¯ã 
Á�¹¹����¼¯Üã¯ 

soustruh Mazak Integrex i-300 
1. çÕÂÈçã��È�Á�¹¹÷�­���¼¯Üã± 
2. ú�ØÈóÂ�ã���¼È�Â��¨¯Â�¼Â±���¼¹ç 

3. ÕÈÜãçÕÂ��óØã�ã 
4. ÕÚ�ÜÈçÜãØçü¯ã��±Øç�Ø 8ʍ�ÜÈçÜãØçü¯ã�óÂ¯ãÚÂ±�

ú�Õ¯�­ʍ�ÜØ�ü�Â±�60° 

Á�¹¹����¼¯Üã¯ 

soustruh Mazak Integrex i-300 
1. çÕÂÈçã��È�Á�¹¹÷�­���¼¯Üã± 
2. ÜÈçÜãØçü¯ãʍ�¨Ø�úÈó�ã�óö�Ø�Â±ʍ�óØã�ã��±Øö 

Á�¹¹����¼¯Üã¯ 

bruska Studer S31 
1. upnout Á�ú¯�­ØÈãöʍ�çÂ�Þ�ã�¹È¼±¹�Á�ú��

­¼�óÈóÈç��±Øç�S 4,5 
2. ÕÈÜãçÕÂ���ØÈçÜ¯ã 
­ØÈãöʍ�çÂ�Þ��±�¹È¼±¹ 

3. 4. po cínování 

5. po nitridaci 6. 

7. 8. 

9. 

10. 
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4.4 1iYUK�LQRYRYDQpKR�SRVWXSX�þ��4 
ěHãHQt� N� SRVOHGQtPX� ]PtQČQpPX� QHJDWLYX� ] YDULDQW\� þ�� �� QDEtGOR� VGČOHQt� SĜLMDWp�
] WHFKQRORJLFNpKR� RGGČOHQt� ILUP\ kG\� Y\ãOR� QDMHYR�� åH� YêUREQt� SURVWĜHGN\� HYLGXMt� KURWRYê�
SĜtSUDYHN��MHQå�VH�XStQi�N OtFQt�GHVFH�QD�YĜHWHQR�VRXVWUXKX��YL]�REU������3RNXG�E\�VH�Y\YUWiQt�
KODYRYêFK�GČU �YL]�QDSĜ��RS����] SĜHGFKR]t�YDULDQW\�QiYUKX��UHDOL]RYDOR�Y�GĜtYČMãtFK�RSHUDFtFK��
E\OR�E\�PRåQp�REUREHN�Y UH]ROXWQt�RSHUDFL���YL]�REU������XSQRXW�GR�KURWĤ�D�XQiãHW�SRPRFt�
koltNX�SĜHV�RWYRU\�D�WR�SĜL�PHQãt�SĜtWODþQp�VtOH�NRQtND�QHå�E\�Y\åDGRYDOD�DSOLNDFH�KURWRYpKR�
þHOQtKR�XQiãHQt� 

1iYUK� þWYUWê� MH� WHG\� NRQFLSRYiQ� SUR� NRPELQDFL� XSQXWt� Y PČNNêFK� þHOLVWHFK� D� Y RSHUDFL� ��
s XSQXWtP� PH]L� KURW\� ]D Y\XåLWt XQiãHQt� VNU]H� KODYRYp� GtU\�� 9\ããt� NRQVROLGDFH� ~NRQĤ� GR�
MHGQRWOLYêFK�RSHUDFt�YHGOD�N�IDNWLFNpPX�]UXãHQt�RSHUDFH���] YDULDQW\�þ����D�MHMtPX�SURYHGHQt�
Y DNWXiOQt�RS�����2SHUDFH���D���Y WRPWR�QiYUKX WDNp�RSURWL�SĜHGFKR]t YDULDQWČ Y\ND]XMH�~þHOQê�
FKDUDNWHU� – dĜtYČMãt� Yê]QDP� WČFKWR� E\O� Y UiPFL� WHFKQRORJLFNpKR� NRPSOH[X� RSHUDFt� SRX]H�
SĜtSUDYQê� 
9]KOHGHP�N WRPX�åH�VH�MHGQi�R�ILQiOQt�QiYUK��NWHUê�E\O�]YROHQ�SUR�YêUREQt�RYČĜHQt�Y SLORWQt�
VpULL� �� NXVĤ�� MH� åiGRXFt� EOLåãt� UR]ERU� MHGQRWOLYêFK� QDYUåHQêFK RSHUDFt��9\EUDQp� NRPHQWiĜH�
SURWR�QiVOHGXMt�SR�REU������MHQå�SUH]HQWXMH�QDYUåHQê�RSHUDþQt�VOHG�YDULDQW\�þ���� 
  

bruska Studer S31 
1. upnout Á�ú¯�­ØÈãöʍ�çÂ�Þ�ã�ÜØ���Á 
2. ÕÈÜãçÕÂ���ØÈçÜ¯ã 
­ØÈãöʍ�ÜØ��� 

EDM Exeron 313 MF 
1. çÕÂÈçãʍ�óöÜãÚ��¯ã 
2. óö¸¯Ü¹Ú¯ã 
çÕ±Â��±�ÕØ¯úÁ�ã¯�¹��¹ÈÜã¹� 

11. 12. 

SRNUDþ��2EU�����2SHUDFH�SULPiUQtKR�VWURMQtKR�REUiEČQt�QiYUKX�WHFKQRORJLFNpKR�SRVWXSX�þ���� 

lícní deska soustruhu 

2EU���� +URWRYê�SĜtSUDYHN�k XSQXWt�QD�OtFQt�GHVNX�VRXVWUXKX� 
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2EU�����2SHUDFH�SULPiUQtKR�VWURMQtKR�REUiEČQt�QiYUKX�WHFKQRORJLFNpKR�SRVWXSX�þ���� 

  

ÜÈçÜãØç­�­ØÈãÈó÷�]t�ɷɾ�Y� 
1. upnout �È�ãóØ�÷�­���¼¯Üã±�ú��ÜçØÈó÷�Ø 56,2 

ó÷¹Èó¹ç 
2. Â�óØã�ã�ÕÈÁÈ�Â÷��ò¼�¹ʍ�ÕÈ��ÕÚ±ã�­ØÈã�Á 

3. ÜÈçÜãØçü¯ãʗ�è��Ø�Â����¼��Á�õʒ�ɶʍɻ ÁÁ 

4. çÕ±�­ÂÈçã�Â����¼¹çʍ�Â�óØã�ã�ÜãÚ��±�±��ò¼�¹ 

ãóØ�����¼¯Üã¯ 

ÜÈçÜãØç­�­ØÈãÈó÷�]t�ɷɾ�Y� 
1. upnout do tvr�÷�­���¼¯Üã± 

2. ÜÈçÜãØçü¯ãʍ�Â�óØã�ã�ÜãÚ��±�±��ò¼�¹ 

ãóØ�����¼¯Üã¯ 

soustruh Mazak Integrex i-300 
1. upnout �È�Á�¹¹÷�­���¼¯Üã±ʍ�ÕÈ��ÕÚ±ã ­ØÈã�Á 

2. ÜÈçÜãØçü¯ã�– È���Ø�ã�ÕÈ�±ÂÈó�ÂÈç�óØÜãóç 

Á�¹¹����¼¯Üã¯ʍ�­ØÈã 

soustruh Mazak Integrex i-300 
1. upnout �È�Á�¹¹÷�­���¼¯Üã±ʍ�ÕÈ��ÕÚ±ã�­ØÈã�Á 

2. ÜÈçÜãØçü¯ã 
Á�¹¹����¼¯Üã¯ʍ �ÈØ�úÈó��ÕÈçú�ØÈʍ�hrot 

soustruh Mazak Integrex i-300 
1. upnout �È�Á�¹¹÷�­���¼¯Üã± 
2. ú�ØÈóÂ�ã���¼È�Â��¨¯Â�¼Â±���¼¹ç 

3. ÕÈÜãçÕÂ��óØã�ã 
4. ÕÚ�ÜÈçÜãØçü¯ã��±Øç�Ø ɾʍ�ÜÈçÜãØçü¯ã�óÂ¯ãÚÂ±�

ú�Õ¯�­ʍ�ÜØ�ü�Â±�60° 

Á�¹¹����¼¯Üã¯ʍ��ÈØ�úÈó��ÕÈçú�ØÈ 

soustruh Mazak Integrex i-300 
1. upnout �È�Á�¹¹÷�­���¼¯Üã± 
2. ÕÚ�óØã�ã�ÜãÚ��±�±��ò¼�¹ʍ�ÜÈçÜãØçü¯ã, 

¨Ø�úÈó�ã�óö�Ø�Â±ʍ�óØã�ã��±Øö 

Á�¹¹����¼¯Üã¯ʍ��ÈØ�úÈó��ÕÈçú�ØÈ 

¼�©�Â���úÂ���¹�çü¯ã÷�­ ó��ó¯úç�¼¯ú��¯ʌ 

1. 2. 

3. 

4. po cínování 

5. po nitridaci 6. 

�ÈØ�úÈó��ÕÈçú�ØÈ 
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4.4.1 Detailní rozbor návrhu 
ad) operace 1 a 2 
9 RSHUDFtFK�� Då�� MH� QXORYê�ERG�]DMLãWČQ� VQtPiQtP� OHYpKR� þHOD� REURENX� VRQGRX�SĜL� MHMLFK�
GRUD]X� Y = ose do SRX]GUD� �YL]� NDS�� ������ 3UR� ]DMLãWČQt� SĜHVQpKR� RGPČĜRYiQt� D� SR]LFRYiQt�
Y WČFKWR� RSHUDFtFK� MH� QXWQp�� DE\� E\OD� WHFKQRORJLFNy ]DMLãWČQD� YD]ED� QD� Y]iMHPQRX� NROPRVW�
REUREHQêFK�þHO�] RS����D�RS�����3RåDGDYHN�QD�PD[LPiOQt�RGFK\ONX�NROPRVWL�þHO�Y\FKi]t�QHSĜtPR�
] ãtĜN\�YROHQêFK�WROHUDQFt�GpONRYêFK�NyW�D� MH� WHG\�URYHQ�VWHMQp�KRGQRWČ�������9 RSHUDFL��� MH�
WXGtå� QDYUåHQR� SĜHVRXVWUXåLW VXURYê�Ø ����� YêNRYNX�� $E\� E\OD� QiVOHGQČ� Y RS�� �� GRVWXSQi�
(k RS� ��Y]WDåHQi��XStQDFt� ]iNODGQD�D�NROPRVW� þHO�E\OD�GRGUåHQD��3RNXG�E\� VH� WRWLå�Y�SUYQt�
RSHUDFL� SRX]H� XStFKOR� QD� GDQRX� GpONX� RG� SUDYpKR� þHOD� KODY\�� YL]� QiYRGN\ Y SĜtOR]H ��� D 
Y RSHUDFL�GUXKp�E\�VH�XStQDOR�GR�WYUGêFK�þHOLVWt�]D�VXURYê�NXåHO�YêNRYNX��QHE\OR�E\�PRåQp�
Y\ORXþLW�Y\RVHQt�takto XSQXWpKR�REURENX�YHGRXFt�Y GĤVOHGNX�N�UR]GtOQp�NROPRVWL�RSUDFRYDQêFK�
þHOQtFK� SORFK� 9 VRXYLVORVWL� V WtPWR� QXWQR� XSR]RUQLW� Wpå� QD� ~FK\ONX� SĜtPRVWL� D� URYLQQRVWL�
o YHOLNRVWL�����SĜHGHSVDQRX�QD�YêNUHVH�YêNRYNX��- Flatness� VHNFH�*HQHUDO�6SHFLILFDWLRQ�� 
6NXWHþQRVW�� åH� MH� QD� YêNRYNX� SURYHGHQR� VHVWĜLåHQt� RWĜHSĤ� Y]QLNDMtFtFK� Y GČOtFt� URYLQČ�
�YL] NDS� ����� MH� YêKRGQi�� 3URWRåH WDN� QD� YHONpP� SUĤPČUX� KODY\� YêNRYNX� Y]QLNi� YiOFRYi�
SORãND� ]D�NWHURX� O]H� XStQDW� GR� WYUGêFK� þHOLVWt� VWDELOQČML� QHå�Y SĜtSDGČ�YêVN\WX�Y\NRYDQpKR�
RWĜHSX� 
9]KOHGHP� N� Y\VRNp� ãtĜFH� SĜHGHSVDQp� WROHUDQFH� QHMHQ� SUR� NyW\� REODVWL� KODY\� YêNRYNX� VH�
UR]KRGOR�Y\XåtW�L�SUR�RSHUDFL���NRQYHQþQtKR�VRXVWUXKX��5XþQt�YHGHQt�QiVWURMH�EXGH�SUXåQČML�
UHDJRYDW� QD� WYDURYRX� UHDOLWX� YêNRYNX� QHå� SHYQê� SURJUDP�� X� NWHUpKR� E\� E\OR� QXWQp� SRþtWDW�
s EH]SHþQRVWQt�Y]GiOHQRVWt�QiMH]GĤ�N�SRORWRYDUX�  

soustruh Mazak Integrex i-300 
1. çÕÂÈçã�Á�ú¯�­ØÈãöʍ�çÂ�Þ�ã�¹È¼±¹�Á�ú� 

­¼�óÈóÈç��±Øç Ø 4,5 
2. ÜÈçÜãØçü¯ãʍ�¨Ø�úÈó�ã��Ø�ü¹Èó�Â±ʍ�Ú�ú�ã�ú�ó¯ã 
­ØÈãÈó÷�ÕÚ±ÕØ�ó�¹ʍ�çÂ�Þ��±�¹È¼±¹ 

bruska Studer S31 
1. upnout Á�ú¯�­ØÈãöʍ�çÂ�Þ�ã�¹È¼±¹�Á�ú��

­¼�óÈóÈç��±Øç�S 4,5 
2. ÕÈÜãçÕÂ���ØÈçÜ¯ã 
­ØÈãöʍ�çÂ�Þ��±�¹È¼±¹ 

EDM Exeron 313 MF 
1. çÕÂÈçãʍ�óöÜãÚ��¯ã 
2. óö¸¯Ü¹Ú¯ã 
çÕ±Â��±�ÕØ¯úÁ�ã¯�¹��¹ÈÜã¹� 

bruska Studer S31 
1. çÕÂÈçã�Á�ú¯�­ØÈãöʍ�çÂ�Þ�ã�ÜØ���Á 
2. ÕÈÜãçÕÂ���ØÈçÜ¯ã 
­ØÈãöʍ�ÜØ��� 

7. 8. 

9. 
10. 
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9 RERX�RSHUDFtFK�VH�WDNp�MHGQi�R�PHQãt�REMHP XEtUDQpKR�PDWHULiOX�D�]iNODGQt�OLQLH�REUiEČQpKR�
WYDUX��FRå�]iPČU�QDYUKRYDQp�]PČQ\�SRGSRUXMH� 
9ROHQp� UR]PČURYp� NyW\� Y RSHUDFL� �� D� �� MVRX� SĜLWRP� YROHQ\� WDNRYêP� ]SĤVREHP�� DE\� E\OR�
]DMLãWČQp�RSWLPiOQt�RULHQWRYiQt�VRXþiVWL�s RKOHGHP�QD SĜtWRPQou VWUXNWXUy YOiNHQ�YH�YêNRYNX��
YL]�REU������3UR�GRVDåHQt�FR�QHMOHSãtFK�PHFKDQLFNêFK�YODVWQRVWt�VRXþiVWL VH�UR]KRGOR�R�XPtVWČQt�
NRQWXU\�KĜtGHOH�SRGpO�KODYQt�RV\�WDNWR��SR]LFH�SUDYpKR�þHOD�KĜtGHOH�YH�Y]GiOHQRVWL����–� PP�
RG� GDQpKR� þHOD� YêNRYNX�� MDN� QD]QDþXMH� REU�� ���� 5R]PČU� ���� Y\FKi]t� ] MPHQRYLWêFK NyW�
MHGQRWOLYêFK RSHUDFt�� 7ROHUDQþQt� SĜtUĤVWHN� ��� (WM�� Y]GiOHQRVW� � PP RG� þHOD� VH� Y]WDKXMH k 
SĜHGHSVDQpPX�SRPRFQpPX ~EČUX�QD�þHOH�YêNRYNX��NWHUê�MH�SURYHGHQ�SUR�~þHO\�RGPČĜHQt�GpON\�
SĜL�XStFKQXWt�Y RS�����YL]�QiYRGN\ Y SĜtOR]H �� 

ad) operace 4 
9 SUĤEČKX�SURFHVX� VWDELOL]DFH� QHEROL� åtKiQt� NH� VQtåHQt� YQLWĜQtKR� QDSČWt�� NWHUp� MH� SURYHGHQR�
u REURENX�SR�RSHUDFL����VH�QHRþHNiYi�Y]QLN�åiGQêFK�UHVS��QHSDWUQêFK�SĜtSDGQČ�WHFKQRORJLFN\�
QHYê]QDPQêFK� GHIRUPDFt� WČOHVD�� 1HYê]QDPQêFK�� MHOLNRå� L� SĜL� PRGHORYp� SUHGLNFL� SUĤK\EX�
o YHOLNRVWL� QDSĜ�� ��� PP� �KRGQRWD� ]QDþQČ� QDGGLPHQ]RYDQi� Y UHODFL� QD� GRVDYDGQt� ]NXãHQRVW�
– Y SRGVWDWČ�VH�GRVXG�QHVOHGRYDO\�åiGQp�GLVWRU]H�SĜL�VWDELOL]DFL�–� E\�WDNRYê�SUĤK\E�QHSĜLQHVO�
QHJDWLYQt�QiVOHGN\�SUR�QiVOHGXMtFt�RSHUDFH��2SHUDFH���WRWLå�Y WRPWR�SĜtSDGČ�QHSRGPLĖXMH�NYĤOL�
SĜtWRPQRVWL�SĜtGDYNĤ�QD�REURENX��PLQ����� PP�QD�SORFKX SR�RS� ���QH]E\WQp�GRVDåHQt�Y MLQêFK�
SĜtSDGHFK�SRåDGRYDQp�JHRPHWULFNp�SĜHVQRVWL�REUREHQêFK�GtOþtFK�SUYNĤ��*HRPHWULFNou SRORKu 
SORFK\�RGHEUDQp�FtQRYDQp�YUVWY\�YĤþL�MLå�REUREHQpPX�WYDUX�] RS�������D�� QHQt�QXWQp�Yê]QDPQČ�
ĜHãLW� 
ad) operace 5 a 6 
3UR�~þHO\�SĜHGHSVDQp�KORXENRYp�SHQHWUDFH�QLWULGRYDQp�YUVWY\�GR�]iNODGRYpKR�PDWHULiOX�VH�QD�
REUREHQêFK� SORFKiFK� Y\VN\WXMH� SR� RGHEUiQt� SRFtQRYDQp� YUVWY\� Y RS�� �� MPHQRYLWê� SĜtGDYHN�
���� PP� �QD� SORFKX�� – UR]PČU�Ø ����� ± ����� ] QiYRGHN�� 9 UHDNFL� QD� UL]LNR� Y]QLNX� GRVXG�
Y\VOHGRYDQêFK�SUĤK\EĤ�SĜL�QLWULGDFL�GR�YHOLNRVWL���� PP MH�WHG\�YKRGQp�]YROLW�MHGQX�]�WČFKWR�
SORFK�V�QHMPHQãtPL�SĜtGDYN\�MDNR�WHFKQRORJLFNRX�XStQDFt�]iNODGQX�Y RSHUDFL���D����8SQXWt�]D�
QLWULGRYDQRX�SORFKX�MH�YêKRGQp�L�] WRKR�KOHGLVND��åH�SR�QLWULGDFL�VH�VOHGXMH�QD�SRFtQRYDQêFK�
SORFKiFK�]KUXEOi�WH[WXUD�SRYUFKX�D�SĜtWRPQRVW�GUREQêFK�QHURYQRVWt��YL]�REU� �� GĜtYH��/tFRYDQp�
GtU\�Ø �+��V SĜHGHSVDQRX�WROHUDQFt�SRORK\��NWHUp�VH�GRNRQþXMt�Då�UXþQtP�Y\VWUXåHQtP�Y VHVWDYČ�
s SURWLGtOFHP�QD�SUDFRYLãWL�PRQWiåH��EXGRX�Y WpWR�RSHUDFL�REUREHQ\�QD�Ø ����  

2EU���� 6WUXNWXURYiQt�YOiNHQ 
 QD�YêEUXVX�YêNRYNX� 

2EU���� 2ULHQWRYiQt�VRXþiVWL�Y]KOHGHP 
 k YOiNQĤP�YH�YêNRYNX� 
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ad) operace 7 
3URVWRU�SUR�GRW\N�VQtPDFt�VRQG\�Y RSHUDFL���QD�OHYpP�þHOH�REURENX��MDN�QD]QDþXMH�REU������MH�
NYĤOL�SĜtWRPQRVWL�QDMHWpKR�KURWX�NRQtNX�D�YHOLNRVWL�SUĤPČUX�ãWtKOp�þiVWL�REURENX�(Ø ���] RS�����
]QDþQČ�RPH]HQê�L�SUR�QHMPHQãt�GRVWXSQê�SUĤPČU�GRW\NRYp�NXOLþN\��NWHUê�þLQt���PP��9L]XiOQt�
NRQWUROD�SUĤEČKX�VQtPDFtKR�F\NOX�E\�Y WRPWR�SĜtSDGČ�QHE\OD�EH]SHþQČ�SURYHGLWHOQi��9 RSHUDFL�
��MH�QDYtF�QXWQR�SURYiGČW�VQtPiQt�SUR�NDåGê�REUREHN�]YOiãĢ�NYĤOL�PRåQp�SURPČQOLYRVWL�MHMLFK�
XVWDYHQt�Y NRQNUpWQt�SROR]H�Y�RVH�= SĜL�XSQXWt�Y KURWHFK��Y RSHUDFL���D���VH�WRPX�WDN�QHGČMH��
MHOLNRå� X� WČFKWR� MH� ]DUXþHQD� MLVWi� UHODWLYQt� VWiORVW� SRORK\� GRUD]X� Y ose pURVWĜHGQLFWYtP 
GRUD]RYpKR�SRu]GUD a QXORYê ERG� MH� WDN�QDPČĜHQ�SRX]H�X�SUYQtKR�REURENX�D�GDOãt�NXV\�VH�
REUiEt�k WRPXWo SĤYRGQtPu QDVWDYHQt� 
3UR�VQtPiQt�E\OD�SURWR�YROHQD�OHYi�þHOQt�SORFKD�KODY\��$E\�QHGRãOR�NH�NROL]L�VRQG\�V XQiãHFtP�
NROtNHP�Y GtĜH��MH�QXWQR�WDNWR�XSQXWê�REUREHN�UXþQČ�YH�YĜHWHQL QDWRþLW� DE\�VH�NROtN�QDFKi]HO�
Y SROR]H�SRG�RVRX�=��YL]��REU���8� 

. XQiãHQt� REURENX�Y RSHUDFL� E\O\� ]YROHQ\� GtUy Ø ����� jeQå MDNR� MHGLQp�QHMVRX� REUREHQ\�QD�
KRWRYR��2EUREHN�Y RSHUDFL���SDN�QD�SORFKiFK��NWHUp�EXGRX�Y RS����D���EURXãHQ\� GLVSRQXMH�
YROHQêP�MPHQRYLWêP�SĜtGDYNHP���� PP��SĜtGDYHN�QD�SORFKX�� 
ad) stabilizace 
3ĜL�QiYU]tFK�QRYêFK� WHFKQRORJLFNêFK�SRVWXSĤ�VH� UR]KRGRYDOR�R�]PČQČ Y�SĜHĜD]HQt�RSHUDþQt�
SRORåN\�SURYiGČQpKR VWDELOL]DþQtKR�SURFHVX��åtKiQt�NH�VQtåHQt�YQLWĜQtKR�QDSČWt��YL]�RSHUDFH���
Y SĤY��SRVWXSX��QHER�WDNp�R�jeKR�~SOQpP Y\ĜD]HQt�]D�~þHOHP�VQtåHQt�YêUREQtFK�QiNODGĤ� 
8YiåHQt Y\QHFKiQt� VWDELOL]DFH� E\Oo NYĤOL� YD]EČ� WRKRWR� 7=� QD� QLWULGDþQt SURFHV� Y\ORXþHQo��
3RNXG�E\�WRWLå�QHE\OD�]E\WNRYi�QDSČWt�Y�PDWHULiOX�SRORWRYDUX�D�YQHVHQi�QDSČWt�SĜL�KUXERYiQt�
GRVWDWHþQČ�]UHOD[RYiQD�SĜL�VWDELOL]DþQtP�åtKiQt��N jejicK�JOREiOQtPX�XYROQČQt�E\�GRãOR�Då�SĜL�
QLWULGDFL��9 GĤVOHGNX�E\�VH�SDN�X�WDNRYp�QLWULGDFH�YHOPL�SUDYGČSRGREQČ�SURMHYLO\ ]QDþQČ�Y\ããt�
SUĤK\E\�QHå�MDNp�MVRX�VOHGRYiQ\�Q\Qt��WM��SĜL�QLWULGDFL�V SĜHGFKi]HMtFt�VWDELOL]DFt��1iYD]QČ�E\ 
SRWp�Y\YVWDOD�QXWQRVW�YROLW�Y\ããt�WORXãĢNX�QLWULGDþQt�YUVWY\��DE\�VH�]DMLVWLO�GRVWDWHþQê�SĜtGDYHN�
QD�EURXãHQt NRPSHQ]ující tak UL]LNR�]YêãHQêFK�KRGQRW�QLWULGDþQtFK�SUĤK\EĤ��9\ããt�KORXEN\�
QLWULGDþQt�YUVWY\�YãDN�VRXYLVt�VH�]QDþQêP�QiUĤVWHP�H[SR]LþQt�GRE\�Y�QLWULGDþQt�SHFL��MDN�XYiGt�
REU���9 GĜtYH��5ĤVW�QiNODGĤ�VSRMHQê�V SURGORXåHQtP�HQHUJHWLFN\�QiURþQpKR�SURYR]X�QLWULGDþQt�
SHFH�E\�Y VRXþWX�PRKO�SĜHNRQDW�SULPiUQt�~VSRUX�GDQRX�]UXãHQtP�SURYiGČQpKR�VWDELOL]DþQtKR�
SURFHVX�� 9ČWãt� SĜtGDYN\� GiOH� VRXYLVHMt� V GHOãtPL� þDV\� QD� EURXãHQt�� 2PH]HQi� UHdukce 
]E\WNRYpKR QDSČWt (Y�SUĤEČKX Ii]H�]DKĜiWt�QD�QLWULGDþQt�WHSORWX E\�þiVWHþQi�VWDELOL]DFH�SUREČKOD��
YL] REU� ��� E\�URYQČå�QHY\ORXþLOD�UL]LNR�UR]PČURYp�QHVWDELOLW\�KRWRYp�VRXþiVWL� 

2EU���� 3URVWRU�N GRW\NX�VRQG\ 
 X�OHYpKR�þHOD�XSQXWpKR 
 REURENX�Y RSHUDFL��� 

2EU���8 9ROHQi�SORFKD�N REURENRYpPX�
 VQtPiQt�Y RSHUDFL��� 

hrot koníku unášecí kolík 
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3ĜHĜD]HQt�VWDELOL]DFH�QD�~SOQê�SRþiWHN�RSHUDFt��WHG\�åtKiQt�QHREUREHQpKR�YêNRYNX��E\�SĜLQHVOR�
REGREQê�NRPSOH[�QHJDWLYQtFK�GĤVOHGNĤ��3RNXG�E\�VH�QDYtF�VWDELOL]RYDO�VXURYê�YêNRYHN��WHG\�
UR]GtOQi� JHRPHWULH� D� REMHP� PDWHULiOX� RSURWL� Q\QČMãtPX� VWDYX� VWDELOL]RYDQpKR� REURENX��
]QDPHQDOR� E\� WR� SUDYGČSRGREQp� ]PČQ\� Y DNWXiOQtFK� SURFHVQtFK SDUDPHWUHFK� 7=�� 1\QČMãt�
SDUDPHWU\� MVRX� WRWLå� s RGND]HP� QD� ]GURMH� Y 3%6� YêVOHGNHP� GORXKRGREp� RSWLPDOL]DFH� 
3URYiGČQt� ~SUDY� QDVWDYHQt� SURFHVX tedy QHQt� SĜL� XYiåHQt� PQRåVWYt� QHSUHGLNRYDWHOQêFK�
GĤVOHGNĤ a FHONRYpKR�YêVOHGNX Y WRPWR�SĜtSDGČ�åiGRXFt� 
9 QRYpP� SRVWXSX� EXGH� WXGtå� ]DFKRYiQD� WYDURYi� SRGREQRVW� VH� VWDELOL]RYDQRX� KĜtGHOt�
] SĤYRGQtKR� SRVWXSX� D� SDUDPHWU\� SURFHVX� EXGRX� ]DFKRYiQ\�� ýtPå� VH� RþHNiYi� GRVDåHQt�
]DFKRYiQt� GDQêFK� PDWHULiORYêFK� YODVWQRVWt� WDNRYp� VWDELOL]RYDQp� VRXþiVWL MDNR� WRPX� E\OR�
Y UiPFL�SĤYRGQt�YêUREQt�WHFKQRORJLH� 
ad) nitridace 
-DN�E\OR�XYHGHQR�Y UR]ERUX�VRXþDVQpKR�VWDYX�YêURE\�Y NDS� ���SR�QLWULGDFL�VH�REMHYXMt�]KUXED�
u �� Då��� ��NXVĤ�Y GiYFH�SUĤK\E\�R�YHOLNRVWHFK�GR���� PP��$å�QD�GYRMLFL�QLWULGRYDQêFK�SORFK�
XUþHQêFK� SRX]H� N GRNRQþRYDFtPX� EURXãHQt� QiVOHGXMH� SR� QLWULGDFL� REUREHQt� FHOpKR� WYDUX��
'HIRUPDFH�VH�WDN�WtPWR�Då�QD�YêMLPNX�GDQêFK�QLWULGRYDQêFK�SORFK HOLPLQXMt� 
3UR� QLWULGRYDQp� SORFK\� MH� QXWQp� XYDåRYDW� V NULWLFNRX� VLWXDFt� SUĤK\EX� Då� GR� KRGQRW\�
VOHGRYDQpKR� H[WUpPX� ���� PP�� D� YROLW� WDNRYp� SĜtGDYN\� D� SĜHGHSVDQRX� KORXENX� QLWULGDþQt�
YUVWY\�� DE\� VH� ]DMLVWLOD� SRVWDþXMtFt� NRPSHQ]DFH� SĜtSDGQêFK� GHIRUPDFt� D� YêVOHGQi� WORXãĢND�
QLWULGDþQt�YUVWY\�QD�KRWRYp�KĜtGHOL�GRVDKRYDOD�SRåDGRYDQêFK���� Då���� PP�] YêNUHVX� 
S RKOHGHP� QD� HNRQRPLþQRVW� QLWULGDFH� �GRED� H[SR]LFH� GXVtNRYp� DWPRVIpĜH�� L� QiVOHGQpKR�
GRNRQþRYiQt� EURXãHQtP� E\O\� YROHQ\� WRWRåQp� RVYČGþHQp� SĜtGDYN\� YþHWQČ� WROHUDQFt� GDQpKR�
UR]PČUX�MDNR�Y SĤYRGQtP�SRVWXSX��WHG\����� PP�QD�SORFKX�– UR]PČU�Ø �����± �����Nu Ø ���
QD�KRWRYp�KĜtGHOL��7XWR�YROEX�UDFLRQDOL]XMH�VNXWHþQRVW��åH�QD�QLWULGRYDQêFK�SORFKiFK�QHGRFKi]t�
SĜL�SURFHVX�QLWULGDFH�SRX]H�N�SHQHWUDFL�GR�]iNODGRYpKR�PDWHULiOX��DOH�QLWULGDþQt�YUVWYD�QDUĤVWi�
L�GR�YQČMãtKR�REMHPX��7HQWR�PHFKDQLVPXV�WHG\�YHGH�N ORNiOQtPX�SĜtUĤVWNX�SĜtGDYNX�– SĤYRGQČ�
REUREHQê�QRPLQiOQt Ø �����Y RS����VH�Y UDGLiOQtP�VPČUX�]YČWãt��(PSLULFN\�GRKDGRYDQi�YHOLNRVW�
H[SDQGRYDQp� QLWULGDþQt� YUVWY\� GRVDKXMH�� GOH� NRPXQLNDFH� VSROHþQRVWL� H[WHUQČ� ]DMLãWXMtFt� SUR�
3%6�WRWR�7=��SĜLEOLåQČ��� ��] QLWULGRYDQp�WORXãĢN\� 7HG\�SRNXG�MH�SĜHGHSViQR�QLWULGRYiQt�GR�
KORXEN\����� Då����� PP��WDN�NXSĜ��SĜL�XYiåHQt�YêVOHGQp�WORXãĢN\����� PP�þLQt�SRPČUQê�QiUĤVW�
YQČ� ���� PP� 3R� UHYL]L� SĜHGHSLVRYDQp� WORXãĢN\� QLWULGDFH� ] SĤYRGQtKR� SRVWXSX� VH� UR]KRGOR�
o SRVXQXWt� VSRGQtKR� OLPLWX ] SĤYRGQtFK� ����� QD� ��� PP�� 5HYLGRYDQi� WORXãĢND� ]DUXþXMtFt�
SĜHGHSVDQê�SUĤQLN���� Då���� PP QD�KĜtGHOL L�SĜL�XYiåHQt�UL]LND�SUĤYRGQtFK�QHJDWLY�SURFHVX�
]PtQČQêFK�YêãH �SUĤK\E\���þLQt���� Då����� PP��2EU� �� QtåH�XYiGt�YêVOHGQRX�WORXãĢNX�YUVWY\�
Y ]iNODGQtP�PDWHULiOX�]D�SĜHGSRNODGX�NUDMQtFK�SĜtSDGĤ – ������Då������ PP� 

Ø 15,09 Â�ØòÜã vrstvy ~ 0,05 Â�ØòÜã�óØÜãóö�˦�ɶʍɶɺ Ø 15,11 

nom. Ø 15,1 nom. Ø 15,1 

nom. Ø 15 nom. Ø 15 

t = 0,105 
t = 0,155 

t = 0,2 
t = 0,25 

ÕÚ±��ó�¹�Â��
broušení 

Â�ØòÜã�È�¸�Áç�
nit. vrstvy 

ÕØòÂ¯¹�Â¯ãʒ�
vrstvy do ZM 

Â�¸Â¯üÞ±�ÕØòÂ¯¹ 

Â�¸ó�ãÞ±�ÕØòÂ¯¹ 

2EU�����.UDMQt�SĜtSDG\�WORXãĢN\�QLWULGDþQt�YUVWY\� 

ØÈúÁ�Øö� 
v mm 
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4.4.2 Souhrnný technologický postup – operace 
%\O� Y\WYRĜHQ� VRXSLV� QRYpKR� WHFKQRORJLFNpKR� SRVWXSX� ]DKUQXMtFt� NRPSOHWQt� FKURQRORJLL�
RSHUDþQtKR�koPSOH[u��WM��SULPiUQt�RSHUDFH�VWURMQtKR�REUiEČQt�KĜtGHOH SUH]HQWRYDQp QD�REU� �� 
a WDNp� VRXERU�RSHUDFt�RVWDWQtFK��PH]L�NWHUp� VH� ĜDGt�QDSĜ��PH]LRSHUDþQt�NRQWUROD��R]QDþRYiQt�
REURENX��7=��JDOYDQLFNi�~SUDYD�D GDOãt� 2SURWL�SĤYRGQtPX�SRVWXSX�E\OR�X�QRYpKR�UR]KRGQXWR�
Y\ĜDGLW�VHNXQGiUQt�RSHUDFH��������D���� YL]�WDE� ��GĜtYH� 1RYê�WHFKQRORJLFNê�SRVWXS�MH�SĜLORåHQ�
Y SĜtOR]H ��  
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5 7(&+12/2*,&.È�3ěË35$9$�9é52%<�$�29ċě(1Ë�1È95+8 
= SRåDGDYNX�VSROHþQRVWL�3%6�E\O\�Y\KRWRYHQ\�RSHUDþQt�QiYRGN\��NWHUp�X�MHGQRWOLYêFK�RSHUDFt�
Y\]QDþXMt�REUiEČQp�SORFK\��SRåDGRYDQp�UR]PČU\�REURENX�D�WDNp�VH]QDP�SURYiGČQêFK�KODYQtFK�
~NRQĤ� Y RSHUDFL� 1iYRGN\� MVRX� VRXþiVWt� SĜtORK\ ��� NG\ þtVORYiQt� RSHUDFt� NRUHVSRQGXMH� VH�
VRXSLVHP�QRYpKR�WHFKQRORJLFNpKR�SRVWXSX �SĜtORKD ��� 
3URJUDPRYiQt� REUiEČQt� SUR� VWURM� 0D]DN� ,QWHJUH[� L-���� E\OR� SURYHGHQR� Y VRIWZDUX�
0D]DWURO 6PRRWK�&$0 QD�3&��NWHUê�Y\ND]XMH� LGHQWLFNp� UR]KUDQt� MDNR�QD�RYOiGDFtP�SDQHOX�
VWURMH��9\WYRĜHQp�SURJUDP\�E\O\�Y SRVWSURFHVLQJX SĜHYHGHQ\�GR�0D]DWURO�*-NyGX� jeQå je po 
REVDKRYp�i VWUXNWXUQt�VWUiQFH�WRWRåQê�VH�VWDQGDUGQtP�,62�IRUPiWHP�*-NyGĤ� >��@ 

5.1 Volené nástroje 
9ROED�NRQNUpWQtFK�QiVWURMĤ�SUR�YêUREQt�RSHUDFH�VH�YROLOD�] GRVWXSQpKR�QiVWURMRYpKR�Y\EDYHQt��
NWHUêPL�OHWHFNi�YêUREQt�GLYL]H�GLVSRQXMH� 6H]QDP�SRXåLWêFK�QiVWURMĤ�D�SĜtVOXãQpKR�XStQDFtKR�
V\VWpPX�MH�VHSViQ�Y WDE� � QtåH� 9\EUDQp�ĜH]Qp�SRGPtQN\ ]DKUQXMH�WDE� 8 GiOH� 

7DE� � 3RXåLWp�QiVWURMH�D�XStQDFt�V\VWpP\� 

1 �±Ü¼Èó�Â±�ÈÕ�Ø��±�¹ÈØ�ÜÕÈÂ�ç¸��Ü �±Ü¼Èó�Â±Á��¼��È�Øʒ�ɹɺ  

�ʒ�
nástrÈ¸� 

ãöÕ�Ú�úÂ�­È�Â�ÜãØÈ¸� upínání 

ÕÈúÂ�Á¹��¹ʌ �ʒ�ÈÕ�Ø���1ʌ�è¹ÈÂ ÈúÂ���Â± ÈúÂ���Â± 
ó÷ØÈ��� ó÷ØÈ��� 

T1 

t���– ÜãÚ��Â±�È�Ø���Â± ÂÈÜÂ��ã�¼�ÜÈ 

VBD 

çãó�Ú���ãÚ±Ü�¹ʌ 
ãöÕ�C�x 

ɷʌ�ÜÈçÜãØçü�Â± 

ɸʌ�ÜÈçÜãØçü�Â± 
CNMG ɷɸɶɺɶɾ�C�x���ɻɸɶh DCLNR 2525M12 ãÚ±���NM ó÷ØÈ���ʌ 

��ɻɸɶh 

]çÁ¯ãÈÁÈ��¼��ãØ¯� 0Ü��Ø ]:�˟�ÕÈó¼�¹ 
d¯�¼C + �¼�ØC 

T2 

ÜãÚ��±�±�óØã�¹��ɸ�ɼɶ˲ ¹¼�Þã¯ÂÈó÷�çÕ±Â����0C�
ɼɺɿɿ�Ü BÈØÜ��¹çü�¼�Á 

çÕ±Âʒ 

BÈØÜ��¹çü�¼�B:ɺ ɷʌ�Â�óØã�Â±�
ÜãÚ��±�±­È��ò¼¹ç 

ɸʌ�Â�óØã�Â±�
ÜãÚ��±�±­È��ò¼¹ç 

R-6345-0B2 SK 
OP3194984 Bd�ɺ��Y�ɹɸx�ɼɷ ÕØÈ�Â�ÜãØÈ¸� 

Ø 2–ɸɶ�ÁÁ 
YÈã�Â� 0Ü��Ø 

T3 

t���–upichovací Õ¼�Âü�ã� 

VBD 

ãÚ±���NM ó÷ØÈ���ʌ 
IC830 

ɷʌ�çÕ±�­Âçã± 

DGFH 32-2 

DGN 3102C IC830 
0Ü��Ø 

ÂÈÜÂ��ã�¼�ÜÈ�Õ¼�Âü�ãö 
]:�˟�ÕÈó¼�¹ 
�¼d¯C + d¯C 0Ü��Ø 

SGTBU 25-6G 

0Ü��Ø 

T4 

t���– ÜãÚ��Â±�È�Ø���Â± ÂÈÜÂ��ã�¼�ÜÈ 

VBD 

çãó�Ú���ãÚ±Ü�¹ʌ 
ãöÕ�Bɹɶ ɹʌ�ÜÈçÜãØçü�Â±�– 

­Øç�Èó�Â± 

ɻʌ�ÜÈçÜãØçü�Â±�– 
­Øç�Èó�Â± 

ɽʌ�ÜÈçÜãØçü�Â±�–
­Øç�Èó�Â± 

DWLNR 2525P-08 

WNMG ɶɾɶɺɶɾ�C-M30 
CTCM120 

0Ü��Ø 
ãÚ±���NM ó÷ØÈ���ʌ 
CTCM120 

�Øü�¹�ÕØ�ó÷�:Bɼɹ�ÕØÈ 
ÂÈÜÂ��ã�¼�ÜÈ�0]I�
Ü �ãöÚ­Ø�ÂÂÈç�ÜãÈÕ¹Èç 

��Ø�ã¯ú¯ã 
UT63-SHR2525-MIY ]:�˟�ÕÈó¼�¹ 

d¯�C�˟��¼2O3 ��Ø�ã¯ú¯ã 
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SRNUDþ��7DE����3RXåLWp�QiVWURMH�D�XStQDFt�V\VWpP\� 

�ʒ�
nástrÈ¸� 

ãöÕ�Ú�úÂ�­È�Â�ÜãØÈ¸� upínání 

ÕÈúÂ�Á¹��¹ʌ �ʒ�ÈÕ�Ø���ʌ�è¹ÈÂ ÈúÂ���Â± ÈúÂ���Â± 

ó÷ØÈ��� ó÷ØÈ��� 

T5 

t���– �È¹ÈÂ�Èó��±�
È�Ø���Â± 

ÂÈÜÂ��ã�¼�ÜÈ 

VBD 

çãó�Ú���ãÚ±Ü�¹ʌ 
ãöÕ�CF05 ɹʌ�ÜÈçÜãØçü�Â±�– 

�È¹ÈÂ�Èó�Â± 

ɺʌ�ÜÈçÜãØçü�Â± 

ɻʌ�ÜÈçÜãØçü�Â±�– 
�È¹ÈÂ�Èó�Â± 

ɽʌ�ÜÈçÜãØçü�Â±�–
�È¹ÈÂ�Èó�Â± 

SDJCR 2525M-11 

��*d�ɷɷdɹɶɸ�C-CF05 
�d�Vɷɷɶ 

0Ü��Ø 
ãÚ±���NM ó÷ØÈ���ʌ 
�d�Vɷɷɶ 

�Øü�¹�ÕØ�ó÷�:Bɼɹ�ÕØÈ�
ÂÈÜÂ��ã�¼�ÜÈ�0]I�
Ü �ãöÚ­Ø�ÂÂÈç�ÜãÈÕ¹Èç 

��Ø�ã¯ú¯ã 
UT63-SHR2525-MIY ��ØÁ�ã�˟�ÕÈó¼�¹ 

d¯�C ˟��¼2O3 ��Ø�ã¯ú¯ã 

T6 

ÜãÚ��±�±�óØã�¹��ɸ�ɼɶ˲ ¹¼�Þã¯ÂÈó÷�çÕ±Â���
KM63 xB} 

çÕ±Âʒ 
ÕØÈ�Â�ÜãØÈ¸� 
Ø 0,5–ɷɹ�ÁÁ 

ɻʌ�ÕÚ�óØã�Â±�
ÜãÚ��±�±­È��ò¼¹ç R-6345-0B2 SK 

OP3194984 
09.2.2363.2 
12603/19 

YÈã�Â� B¯Á�ã¯� 

T7 

8-�Ú¯ã��ÜãÈÕ¹Èó��¨Ø�ú��S 20 
DIN 6527 

¹¼�Þã¯ÂÈó÷�çÕ±Â���
KM63 xB} ¨Ø�ú� 

]:ʍ�ó�¼�Èó��
ÜãÈÕ¹�ʍ���ú�
óÂ¯ãÚÂ±­È��­¼�ú�Â± 

ɻʌ�¨Ø�úÈó�Â±�
óö�Ø�Â± *.�ɷɶɶ�hʗ�0�ʌ�ɻɽɺɻ :BɼɹxB}�Yɹɸɼɶy ��¼¹���Ú¯ãç�ɹɾ 

*ë­Ø¯Â© :�ÂÂ�Á�ã�¼ çÕ±Âʒ ÕØÈ�Â�ÜãØÈ¸� 
Ø 2–20 

T8 

C��Â�óØã�ó�¹�ɷɸɶ˲�S 6 ¹¼�Þã¯ÂÈó÷�çÕ±Â���
KM63 xB} Â�óØã. .]]ʍ�ÕÈó¼�¹ʒ ɻʌ�Â�óØã�Â±���Ø 

Ø 5, 4,5, 2 

ɼʌ�Â�óØã�Â±��±Øö�
Ø 5,1+0,2 

0�ʌ�ɻɻɶɿ 09.2.2363.2 
12603/19 çÕ±Âʒ ÕØÈ�Â�ÜãØÈ¸� 

Ø 0,5–13 
*ë­Ø¯Â© B¯Á�ã¯� 

T9 

vrták Ø 5 DIN 6537 K ¹¼�Þã¯ÂÈó÷�çÕ±Â���
KM63 xB} 

óØã�¹ 

]:ʍ�ó�¼�Èó��
ÜãÈÕ¹�ʍ�ÕÈó¼�¹ʒ�
d¯�¼C 

ɻʌ�óØã�Â±�Ø 5 0�ʌ�ɷɶɺɽɾɶɺɶ 09.2.2363.2 
12603/19 ��¼¹���Ú¯ãç�ɸɾ 

�dIYC B¯Á�ã¯� çÕ±Âʒ ÕØÈ�Â�ÜãØÈ¸� 
Ø 0,5–13 

T10 

vrták Ø 4,5 DIN 6537 K ¹¼�Þã¯ÂÈó÷�çÕ±Â���
KM63 xB} 

óØã�¹ 

]:ʍ�ó�¼�Èó��
ÜãÈÕ¹�ʍ�ÕÈó¼�¹ʒ�
d¯�¼C 

ɻʌ�óØã�Â±�Ø 4,5 0�ʌ�ɷɶɺɽɾɶɹɻ 09.2.2363.2 
12603/19 ��¼¹���Ú¯ãç�ɸɺ 

�dIYC B¯Á�ã¯� çÕ±Âʒ ÕØÈ�Â�ÜãØÈ¸� 
Ø 0,5–13 

T11 

vrták Ø2 DIN 1897 ¹¼�Þã¯ÂÈó÷�çÕ±Â���
KM63 xB} 

óØã�¹ 

HSS-�ʍ�ó�¼�Èó��
ÜãÈÕ¹�ʍ�ÕÈó¼�¹ʒ�
�¼�ØC 

ɻʌ�óØã�Â±�Ø 2 �ɷɷɺɿxV=-2 09.2.2363.2 
12603/19 ��¼¹���Ú¯ãç�ɾ 

w�¼ã�Ø B¯Á�ã¯� çÕ±Âʒ ÕØÈ�Â�ÜãØÈ¸� 
Ø 0,5–13 
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SRNUDþ��7DE����3RXåLWp�QiVWURMH�D�XStQDFt�V\VWpP\� 

�ʒ�
nástrÈ¸� 

ãöÕ�Ú�úÂ�­È�Â�ÜãØÈ¸� upínání 

ÕÈúÂ�Á¹��¹ʌ �ʒ�ÈÕ�Ø���ʌ�è¹ÈÂ ÈúÂ���Â± ÈúÂ���Â± 

ó÷ØÈ��� ó÷ØÈ��� 

T12 

4-�Ú¯ã��ÜØ�ü��±�¨Ø�ú��ɿɶ˲�
Ø 8 

¹¼�Þã¯ÂÈó÷�çÕ±Â���
KM63 xB} 

¨Ø�ú� 

]:ʍ�ó�¼�Èó��
ÜãÈÕ¹� 

ɻʌ�ÜØ�ü�Â±�­Ø�Â�ÕÈ�
¨Ø�úÈó�Â±�óö�Ø�Â±�
Yɸɻʍ�ÜØ�ü�Â±�
­Ø�Âö�ç Ø 2 

0�ʌ�ɼɽɷɹ 09.2.2363.2 
12603/19 ÕÈó¼�¹�d¯�¼C 

*ë­Ø¯Â© B¯Á�ã¯� çÕ±Âʒ ÕØÈ�Â�ÜãØÈ¸� 
Ø 0,5–13 

T13 

vrták Ø 5,2x96x136 ã�Õ�¼Â÷�çÕ±Â���
KM63 xB} 

óØã�¹ 

]:�˟�ÕÈó¼�¹ 
d¯�¼C 

ɼʌ�óØã�Â±�ÈÜÈó��
�±Øö�Ø 5,1+0,2 0�ʌ�1588SL15C-0520 :BɼɹxB}.VtddɶɼɶɾɶBy 

ó�¼�Èó��ÜãÈÕ¹� 
Ø ɼʍ�óÂ¯ãÚÂ±�
�­¼�ú�Â± 

t.B��È­Ø�Ø :�ÂÂ�Á�ã�¼ ��¼¹���Ú¯ãç�ɿɼ 

T14 

korunka vrtáku Ø8 
ã�¼�ÜÈ�óØã�¹ç 

¹ÈØʒ óÂ¯ãÚÂ±��­¼�ú�Â± 

ɼʌ�óØã�Â±�ÈÜÈó��
�±Øö�Ø 8+0,1 

:�Âd0V�(]�ɾõ� 
KTFS080R08SS10M 

:�Âd0V�(] 
HPL KCMS15 
KTFST08000HPLM 

:�ÂÂ�Á�ã�¼ 

ã�¼�Üʒ 

óÂ¯ãÚÂ±��­¼�ú�Â± 

ã�Õ�¼Â÷�çÕ±Â�� Ø10 
KM63 xB} ó�¼�Èó��ÜãÈÕ¹� 

:�ÂÂ�Á�ã�¼ 
:BɼɹxB}.Vtdd10090MY 

:�ÂÂ�Á�ã�¼ ��¼¹���Ú¯ãç�ɼɾ 

T15 

óÂ¯ãÚÂ±�ú�Õ¯�­Èó��±�Âòü�
ÕØ�ó÷ 

çÕ±Â��±�ÕÈçú�ØÈ 

ÕÈçúʒ ó�¼�Èó��ÜãÈÕ¹��Ü�
¨�ú�ã¹Èç 

ɼʌ�ÜÈçÜãØçü�Â±�
ú�Õ¯�­ç 

MG PCO-16-6-8 

PICCO R 006.0150-22 

0Ü��Ø 

çÕ±Â���w�¼�ÈÂ Ø 16 
KM63 xB} 

çÕ±Âʒ ÕØÈ�Â�ÜãØÈ¸� 
Ø 16 

0Ü��Ø 
UT63-w�ɷɼ-80-MIY 

��Ø�ã¯ú¯ã 

T16 

Âòü�ÕØÈ�óÂ¯ãÚÂ±�ÜÈçÜãØçü�Â±�
��ÜØ�ü�Â± 

çÕ±Â��±�ÕÈçú�ØÈ 

ÕÈçúʒ ó�¼�Èó��ÜãÈÕ¹��Ü�
¨�ú�ã¹Èç 

ɼʌ�ÜÈçÜãØçü�Â±�
ÜØ�ü�Â±�ɼɶ˲ 

MG PCO-16-6-8 

PICCO R 050.6-ɸɸʗ 
0�ʌ�ɼɺɶɸɸɽɾ 

0Ü��Ø 

çÕ±Â���w�¼�ÈÂ Ø16 
KM63 xB} 

çÕ±Âʒ ÕØÈ�Â�ÜãØÈ¸� 
Ø 16 

0Ü��Ø 
UT63-w�ɷɼ-80-MIY 

��Ø�ã¯ú¯ã 
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SRNUDþ��7DE����3RXåLWp QiVWURMH�D�XStQDFt�V\VWpP\� 

�ʒ�
nástrÈ¸� 

ãöÕ�Ú�úÂ�­È�Â�ÜãØÈ¸� upínání 

ÕÈúÂ�Á¹��¹ʌ �ʒ�ÈÕ�Ø���ʌ�è¹ÈÂ ÈúÂ���Â± ÈúÂ���Â± 

ó÷ØÈ��� ó÷ØÈ��� 

T17 

t���– óÂ¯ãÚÂ±�ÜÈçÜãØçü�Â± 

ÂÈÜÂ��ã�¼�ÜÈ�óÂ¯ãÚÂ± 

ã�¼ʒ 

Ü�óÂ¯ãÚÂ±Á�
�­¼�ú�Â±Á 

ɼʌ�ÕÚ�ÜÈçÜãØçü�Â± 
Ø 8+0,1 

�ɶɼ.�SWUBR-06 

0Ü��Ø ó�¼�Èó��ÜãÈÕ¹��Ü�
¨�ú�ã¹Èç 

w�Bd�ɻɸʒɶɶɺYʗ 
0�ʌ�ɻɻɶɼɷɽɹ 

çÕ±Â��±�ÕÈçú�ØÈ 

SBB D16-6 
ÕÈçúʒ ó�¼�Èó��ÜãÈÕ¹��Ü�

¨�ú�ã¹Èç 0Ü��Ø 

0Ü��Ø 

çÕ±Â���w�¼�ÈÂ Ø 16 
KM63 xB} 

çÕ±Âʒ ÕØÈ�Â�ÜãØÈ¸� 
Ø 16 UT63-w�ɷɼ-80-MIY 

��Ø�ã¯ú¯ã 

T18 

t���– �È¹ÈÂ�Èó��±�
È�Ø���Â± 

ÂÈÜÂ��ã�¼�ÜÈ 

VBD 

çãó�Ú���ãÚ±Ü�¹ʌ 
ãöÕ�27 

ɽʌ�ÜÈçÜãØçü�Â±�
ú�Õ¯�­ç�ú��
ú�ó¯ã�Á 

SVJCR 2525M-11 

VCGT 110302FN-ɸɽ��dVxɽɷɻ 

0Ü��Ø 
ãÚ±���NM ó÷ØÈ���ʌ 
�dVxɽɷɻ 

�Øü�¹�ÕØ�ó÷�:Bɼɹ�ÕØÈ�
ÂÈÜÂ��ã�¼�ÜÈ�0]I�
Ü �ãöÚ­Ø�ÂÂÈç�ÜãÈÕ¹Èç 

��Ø�ã¯ú¯ã 
UT63-SHR2525-MIY ]:�˟�ÕÈó¼�¹ʒ 

�¼d¯C ��Ø�ã¯ú¯ã 

T19 

t���– zapichovací 
ÂÈÜÂ��ã�¼�ÜÈ 

VBD 

ãÚ±���NM ó÷ØÈ���ʌ 
IC908 

ɽʌ�ÜÈçÜãØçü�Â±�
ú�Õ¯�­ç�ú��
�Ø�ü¹Èó�Â±Á 

GHMR 25 

GIP 1.96-0.15 

0Ü��Ø 

�Øü�¹�ÕØ�ó÷�:Bɼɹ�ÕØÈ�
ÂÈÜÂ��ã�¼�ÜÈ�0]I�
Ü �ãöÚ­Ø�ÂÂÈç�ÜãÈÕ¹Èç ]:�˟�ÕÈó¼�¹ʒ 

�¼d¯C 

0Ü��Ø 
UT63-SHR2525-MIY 

��Ø�ã¯ú¯ã 

T20 

Â�ÜãØ�Â��È�ó�¼Èó��±�
�Ø�ü¹Èó��±�¨Ø�ú� 

¹¼�Þã¯ÂÈó÷�çÕ±Â���
KM63 xB} 

¨Ø�úʒ HSS-�ʍ�ÕÈó¼�¹ʒ ɽʌ�¨Ø�úÈó�Â±�
�Ø�ü¹Èó�Â± ɶʍɻõɹɶ˲��]Cɶɷɺɿɻɶʒɷ UT63-�Yɸɻ-120-MIY 

:�]0:dII=] ��Ø�ã¯ú¯ã 

T21 

t���– závitovací 
ÂÈÜÂ��ã�¼�ÜÈ 

VBD 

ãÚ±���NM ó÷ØÈ���ʌ 
IC908 

ɽʌ�ÜÈçÜãØçü�Â±�
ú�ó¯ãç 

0�ʌ�ɸɸɻ�ɹɽ 014 00 

ɷɼ�Yɷɶɶ 

w0��x 

�Øü�¹�ÕØ�ó÷�:Bɼɹ�ÕØÈ�
ÂÈÜÂ��ã�¼�ÜÈ�0]I�
Ü �ãöÚ­Ø�ÂÂÈç�ÜãÈÕ¹Èç ]:�˟�ÕÈó¼�¹ʒ 

�¼d¯C 

0Ü��Ø 
UT63-�Yɸɻ-120-MIY 

��Ø�ã¯ú¯ã 

 
 
 
 



ÚST FSI VUT V �YC� 

 

57 

SRNUDþ�7DE����3RXåLWp�QiVWURMH�D�XStQDFt�V\VWpP\� 

 
7DE��8 9\EUDQp�ĜH]Qp SRGPtQN\� 
�ʒ�
nástroje� Ú�úÂ��Õ�Ø�Á�ãØö�

�ʒ�
nástroje� Ú�úÂ��Õ�Ø�Á�ãØö�

T4 
vc [m/min] 100 

T20 

vc [m/min] 28,3 

f [mm] 0,25 f [mm] 0,01 

ap [mm] 1 ap [mm] 0,4 

T5 

vc [m/min] 120 

T21 

vc [m/min] 35 

f [mm] 0,1 f [mm] 1 

ap [mm] 0,4 ap [mm] 0,2–0,01 

 
1DYUåHQi� YêUREQt� WHFKQRORJLH� XYDåXMH� V Y\XåLWtP� GRUD]RYpKR� SRX]GUD� Y RSHUDFL� �� Då� � 
�REU�  34�� -HGQi�VH�R�WHFKQRORJLFNê�SĜtSUDYHN�WYDUX�YiOFH�VH�]DGQt�VWČQRX��NWHUê�VH�SĜLSHYĖXMH�
SRPRFt�ãURXEĤ�GR�SUĤFKR]tKR�VNOtþLGOD�QD�VWURML�,QWHJUH[��MDN�MH�SDWUQp�] REU� 40� 1D�]iNODGČ�
UR]PČURYêFK�SRGNODGĤ ]tVNDQêFK�] WHFKQRORJLFNpKR�RGGČOHQt�VSROHþQRVWL�E\O�Y\WYRĜHQ�YêUREQt�
YêNUHV�SĜtSUDYNX�� MHKRå�SURPČQQRX� MH�SUR�~þHO\�YêUREQtFK�RSHUDFt QRYpKR� WHFKQRORJLFNpKR�
SRVWXSX�MHKR�VSHFLILFNi�GRUD]RYi�KORXEND – NyWD�������'R�SĜtSUDYNX�VH�SĜLSHYĖXMH�]iYLWRYi�W\þ�
0���� GtN\� NWHUp� O]H� GRUD]RYRX� KORXENX� NRULJRYDW (Y\XåLWR� Y op� 3–��� 0RGHO� GRUD]RYpKR�
SRX]GUD�v ĜH]X�MH�SĜLEOtåHQ�QD�REU� 41� 

 

�ʒ�
nástroje�

ãöÕ�Ú�úÂ�­È�Â�ÜãØÈ¸�� çÕ±Â�Â±�

ÕÈúÂ�Á¹��¹ʌ� �ʒ�ÈÕ�Ø���ʌ�è¹ÈÂ�ÈúÂ���Â±� ÈúÂ���Â±�

ó÷ØÈ���� ó÷ØÈ����

T22 
�ØÈçÜ¯�±�¹ÈãÈç��

- - - 8, 9: broušení 99BA60K9V08 50 

Tyrolit 

T23 �¼�¹ãØÈ��� - elekt. BCʌ�Á�� ɷɶʌ�óö¸¯Ü¹Ú�Â± 

ÕØÈ��ÜÂ±�¹�Õ�¼¯Â�ʌ�
ÜãÚ��¯Ü¹È�È�ØÈ�Â� 

Castrol Hysol MB50 
8–12 ˩�˟���Á¯ʒ�óÈ���
(refraktometr) 

ÕØÈ��ÜÂ±�¹�Õ�¼¯Â�ʌ�
ÜãÚ��¯Ü¹È��ØçÜ±ØÂ� 

Castrol Syntilo 75 EF 
4 ˩�˟���Á¯ʒ�óÈ�� 
(refraktometr) 

2EU��40 8SQXWp�GRUD]RYp�SRX]GUR 
 GR�VNOtþLGOD�VWURMH� 

2EU��41 0RGHO�GRUD]RYpKR�SRX]GUD�
 XåLWpKR�N YêUREČ KĜtGHOH� 
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5.2 Kontrola výkonu motoru 
3ĜHG� ]DSRþHWtP�YêURE\�E\Oa SURYHGHQD�NRQWUROD� RYČĜXMtFt� SRWĜHEQê�YêNRQ�KODYQtKR�YĜHWHQH�
VRXVWUXKX – REURENRYpKR�YĜHWHQD��9êSRþHW ������E\O�SURYHGHQ�SUR�HQHUJHWLFN\�QHMQiURþQČMãt�
KUXERYDFt�VRXVWUXåHQt �QHMY\ããt�KRGQRW\�ĜH]QêFK�SDUDPHWUĤ�– PD[��KRGQRW\�ãtĜN\�]iEČUX�K�R��
a SRVXYX��Y\XåtYDMtFt QiVWURM�7� (WDE� �)��$ WR�SUR�RSHUDFL�þ����(REU����)��YH�NWHUp�EXGH�v UiPFL�
YãHFK�VRXVWUXåQLFNêFK�RSHUDFt�REUiEČQ QHMYČWãt�SUĤPČU (Ø ��� D�WHG\�RWiþN\�YĜHWHQD�EXGRX�pro 
GDQRX� ĜH]QRX� U\FKORVW QHMQLåãt�� YL]� Y]WDK� ������� JHOLNRå� V SRNOHVHP� RWiþHN� NOHVi� �SĜtS�� MH�
NRQVWDQWQt�� Wpå�PD[�� Y\XåLWHOQi� KRGQRWD YêVWXSQtKR YêNRQX� YĜHWHQD�� YL]� REU� 42�� �SODWt� SUR�
RWiþNRYê�LQWHUYDO < 2000 Y\FKi]HMtFt�]H�]YROHQêFK�RWiþHN��NG\�SUR�W\WR�MH�] GĤYRGX�]SĤVREX�
XSQXWt�REURENX��SRGHSĜHQt�KURWHP��QDVWDYHQ�]PtQČQê OLPLW�� 
Z GĤYRGX�EH]SHþQRVWL�E\OD�SUR�YêSRþHW�XåLWD�KRUQt�KRGQRWD�]MLãWČQp MHGQRWNRYp�PČUQp�ĜH]Qp�
VtO\ �NDS�������� D�WHG\�݇ ௖ଵ =  2300 MPa� +RGQRWD�H[SRQHQWX�݉ ܿ = 0,25 E\OD�VWDQRYHQD�] [34] 
pro RFHO�3����=�+7 �0&�NyGX�6DQGYLN���NWHUi�E\�PČOD�QHMEOtåH�RGSRYtGDW�$FNOR ���&'���� 
8åLWp�QRVQp�WČOHVR��7���Pi�SDN�~KHO�QDVWDYHQt�KODYQtKR�RVWĜtߢ�௥ = 95°. 
9HOLNRVW�PČUQp�ĜH]Qp�VtO\�SĜL�ĜH]QpP�SURFHVX VH�Y\SRþWH�SRGOH�Y]WDKX�[32]:  

݇௖ =
݇௖ଵ

(݂ ή sin ߢ௥)௠௖ (���� 

 NGH� ݇௖ – PČUQi�ĜH]Qi�VtOD�PDWHULiOX [MPa]� 
  ݇௖ଵ – PČUQi�ĜH]Qi�VtOD SUR�MHGQRWNRYê�SUĤĜH]�WĜtVN\�PDWHULiOX ��[� PP� [MPa], 
  f – SRVXY�QD�RWiþNX �7���RS���� [mm], 
 ,[°] ௥ – QiVWURMRYê�~KHO�QDVWDYHQt�KODYQtKR�RVWĜtߢ  
  ݉ܿ – PDWHULiORYê�H[SRQHQW ]iYLVOê�QD�I\]LNiOQtFK�YODVW��D�ĜH]QêFK�SRGP� [–@� 

9êNRQ�SĜL�REUiEČQt�D�URYLQQp�SODVWLFNp�GHIRUPDFL XGiYi�Y]WDK [32]: 

௖ܲ =
௖ܨ ή ௖ݒ

60 ή 10ଷ
=
݇௖ ή ஽ܣ ή ௖ݒ

60 ή 10ଷ
=
݇௖ ή ܽ௣ ή ݂ ή ௖ݒ

60 ή 10ଷ
 (��2) 

 NGH� ௖ܲ – SRWĜHEQê�YêNRQ�KODYQtKR�YĜHWHQH [kW]� 
 ,௖ – ĜH]Qi�VtOD�(YH�VPČUX�KODYQtKR�ĜH]QpKR�SRK\EX) [N]ܨ  
7���RS�����[m� ௖ – ĜH]Qi�U\FKORVWݒ   ή minିଵ], 
 ,஽ – MPHQRYLWê�SUĤĜH]�WĜtVN\ [mmଶ]ܣ  
  ܽ௣ – ãtĜND�]iEČUX�KODYQtKR�RVWĜt [PP]� 

6ORXþHQtP�������D�������Y\FKi]t NRPSOH[Qt�Y]WDK: 

௖ܲ =
݇௖ ή ܽ௣ ή ݂ ή ௖ݒ

60 ή 10ଷ
=

݇௖ଵ
(݂ ή sin ߢ௥)௠௖ ή

ܽ௣ ή ݂ ή ௖ݒ
60 ή 10ଷ

=
݇௖ଵ ή ܽ௣ ή ݂ଵି௠௖ ή ௖ݒ

(sin ߢ௥)௠௖ ή 60 ή 10ଷ
= (��3) 

=
2300 ή 1 ή 0,25ଵି଴,ଶହ ή 100

(sin 95)଴,ଶହ ή 60 ή 10ଷ
=ሶ 1,49 kW.  
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9]WDK�PH]L�ĜH]QRX�U\FKORVWt�D�RWiþNDPL�REURENX�SĜL�VRXVWUXåHQt�MH�GHILQRYiQ [32]: 

௖ݒ =
ߨ ή ܦ ή ݊

10ଷ
 (��4) 

 NGH� �VRXVWUXåHQê�SUĤPČU�REURENX[mm] – ܦ 
  ݊ – RWiþN\�KODYQtKR�YĜHWHQH [minିଵ], 

NG\�QHMQLåãtFK�RWiþHN�MH�GRVDåHQR�QDܦ�௠௔௫ =  Ø 53 mm D�WHG\� 

݊ =
௖ݒ ή 10ଷ

ߨ ή ܦ
=

100 ή 10ଷ

ߨ ή 53
=ሶ 600 minିଵ. 

1D�REU� 42 MH�Y\]QDþHQR�XPtVWČQt�Y\SRþWHQp�YêNRQRYp�VSRWĜHE\��þHUYHQê�NĜtå��Y\FKi]HMtFt�SUR�
daQp KUXERYDFt�VRXVWUXåHQt�v RSHUDFL þ�����3R]LFH�Y\SRþWHQpKR�YêNRQX SĜL�SĜtVOXãQêFK�RWiþNiFK�
YĜHWHQH�VH�QDFKi]t�vê]QDPQČ�SRG�SĜtSXVWQRX�YêNRQRYRX KUDQLFt�D�WR�SUR�RED�]DWČåRYDFt�UHåLP\�
– UHåLP�NRQWLQXiOQtKR�]DWtåHQt���� N:��D�UHåLP�VWĜtGDYpKR�]DWtåHQt (30 N:�� 
1HQt� WDN QXWQp� SURYiGČW� NRQWUROX� þDVRYpKR� ]DWtåHQt provo]X� PRWRUX� YĜHWHQD �QiVWURM�
SĜL KUXERYDFtP ĜH]X�� YH� VSRMLWRVWL� YêNRQHP�� 8åLWê� YêNRQ YĜHWHQRYpKR�PRWRUX� v RSHUDFL MH�
v UHODFL�QD�GRYROHQp PD[LPXP�L�NRQWLQXiOQtKR UHåLPX�(��� RW� ~ FD��� N:��PDUJLQiOQt� 
 
 
 
 

 

MK�ʌ�ɽɸɺ�CήÁ�

MK�ʌ�ɼɶɿ�C�Á�

Èã��¹ö�­¼�óÂ±­È óÚ�ã�Â��ʜÁ¯Â-1] 

¹ÈÂãʒ�Ø�ü¯Á� ɺɶ�˩����–�ɹɶ�Á¯Â�Ø�ã¯Â©�

0Âã�©Ø�õ�¯-300�­¼�óÂ±�óÚ�ã�ÂÈ�
Á�õʒ�Èã��¹öʌ 4000 min-1 
max. výstupní výkon: 30 kW (40 % ED – ɹɶ�Á¯Â�Ø�ã¯Â©ʟʍ�ɸɸ�¹w�ʞ¹ÈÂãʒ�Ø�ü¯Áʟ 
max. kroutící moment: 724 Nήm (40 % ED – 30 min rating), 609 NήÁ�ʞ¹ÈÂãʒ�Ø�ü¯Áʟ 

(534 ftήlbs) 

(534 ftήlbs) 

22 
18,5 

10 

1 
10 35 100 290 1000 2500 4000 

587 800 

18,8 

13,8 

ɹɶ�¹w�(40 HP) 
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2EU� 42 9êNRQRYi�FKDUDNWHULVWLND�VWURMH�– XåLWê�YêNRQ SĜL�KUXERYiQt [��@� 

ʜ600;�1,49]�
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5.3 2YČĜHQt�QDYUåHQpKR�SRVWXSX 
1RYê�YêUREQt� SRVWXS�E\O� UHDOL]RYiQ�QD�RYČĜRYDFt� GiYFH���NV� KĜtGHOt��V SUĤEČKX�YêUREQtKR�
RYČĜHQt� VH� QHSURMHYLO\� åiGQp� VNXWHþQRVWL�� NWHUp� E\� YHGO\� N QXFHQpPX� ]iVDKX� GR� QDYUåHQp�
WHFKQRORJLH� 
'UREQp� SUĤK\E\� VH� RþHNiYDQČ� SURMHYLO\� MDN po VWDELOL]DþQtP�� WDN� QLWULGDþQtP� SURFHVX��
V SĜtSDGČ�VWDELOL]DFH�VH�]MLãĢRYDQp�SUĤK\E\�SRK\ERYDO\�GR�KRGQRW�����–���� PP�D�SR�QLWULGDFL�
v VRXþWX�Då�QD�YêMLPNX� MHGQRKR�NXVX��NGH�SUĤK\E�þLQLO����� PP� E\OR�QDPČĜHQR�Ki]HQt�GR�
���� PP� -HGQDOR�VH� WDN�R� WHFKQRORJLFN\�SĜLMDWHOQp�KRGQRW\��NWHUp�VH�SRK\ERYDO\�pod KRUQt�
VWDQRYHQRX�KUDQLFt�RNROR����� PP��NG\�SĜL�WpWR�Xå�E\�Y\URELWHOQRVW�PLQLPiOQČ�SRGOH�QDYUåHQp�
WHFKQRORJLH�QHPXVHOD�EêW�]DMLãWČQD� V MHGQRWOLYêFK�VWURMQtFK�RSHUDFtFK�E\O\�GRGUåHQ\�YãHFKQ\�
GHNODURYDQp�WYDURYp�D�UR]PČURYp�SRåDGDYN\�]DKUQXWp�Y QiYRGNiFK� 
2EU� 43 QD]QDþXMH� UHiOQp� XQiãHQt� KĜtGHOH v RS�� �� �REU�� ���� SĜL� YêUREQtP� RYČĜHQt�� $E\� VH�
PLQLPDOL]RYDOD� REURENRYi� YĤOH v RVH� &� GDQi� YORåHQêP� XQiãHFtP� NROtNHP� Y KODYRYp� GtĜH�
KĜtGHOH��E\O SUĤPČU�WRKRWR�NROtNX SĜHVQČ�OtFRYiQ� 3RNXG�E\�WRWLå�MHKR�XORåHQt�Y GtĜH�Y\ND]RYDOR�
Y\ããt� YĤOL��PRKOD� E\� VH� WDWR� YH� YêVOHGNX� SURMHYLW� MDNR� XVWDYRYDFt� QHSĜHVQRVW� SĜL� IUp]RYiQt�
GUiåNRYiQt�– REUREHN�MH�SĜL�IUp]RYiQt�GUiåNRYiQt�RGYDORYDFtP�]SĤVREHP�LQGH[RYiQ�Y RVH�&�– 
D�SĜHQpVW�VH�WDN�GR�JHRPHWULFNp�SRORK\�GUiåHN��X�NWHUêFK�SRåDGRYDQi�VRXRVRVW�GR����� PP�� 

3R� SURYHGHQêFK� YêUREQtFK� RSHUDFtFK� E\OD� KRWRYi� KĜtGHO�� YL]� REU� 44�� SRGUREHQD� YêVWXSQt�
PHWURORJLFNp�NRQWUROH�QD�MLå�]PtQČQpP�SĜtVWURML�7D\ORU�+REVRQ�7DO\URQG������8�YãHFK�� NV�VH�
QDPČĜHQp� RGFK\ON\� SRK\ERYDO\� v GRYROHQêFK� WROHUDQFtFK�� YL]� XNi]ND�PČĜLFtKR YêVWXSQtKR�
SURWRNROX�v SĜtOR]H �� /]H�WHG\�NRQVWDWRYDW�DSOLNRYDWHOQRVW�QRYpKR�YêUREQtKR�WHFKQRORJLFNpKR�
SRVWXSX� NWHUêP�O]H�SĤYRGQt�SRVWXS�QDKUDGLW� 
  

2EU� 43 8QiãHQt�REURENX�SRPRFt
 OtFRYDQpKR�NROtNX� 

2EU� 44 2EUREHQi�KĜtGHO� 

çÂ�Þ��±�¹È¼±¹�
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6 TECHNICKO-EKONOMICKÉ ZHODNOCENÍ 
ENRQRPLFNp� ]KRGQRFHQt� QRYpKR� WHFKQRORJLFNpKR� SRVWXSX �QiYUK� þ� 4) MH� SURYHGHQR�
v UHODWLYQtP� SRURYQiQt� YĤþL� SRVWXSX� SĤYRGQtPX�� =iNODGHP� SUR� Y]iMHPQp� Y\þtVOHQt� E\O\ 
VWDQRYHQp MHGQRWNRYp D� GiYNRYp þDV\ SUR� GtOþt� RSHUDFH� GDQp� GYRMLFH� SRVWXSĤ – SĤYRGQtKR�
a QRYČ� QDYUåHQpKR� –�� SĜLþHPå� SURYR]Qt� QiNODG\� QD� MHGQRWOLYi� VWURMQt� ]DĜt]HQt a RSHUDþQt�
VWDQRYLãWČ�SRFKi]t�] (53�GDWDEi]H�ILUP\�3%6� 9êSRþHW�MH�Y]WDåHQ�N VWDQGDUGQt�YêUREQt�GiYFH�
KĜtGHOt��NWHUi�þLQt��� NV� 
=KRGQRFHQt� RERX� YDULDQW� RSRPtMt SUR� ~þHO\� NRPSDUDFH SRVWXSĤ� QiNODGRYRX� SRORåNX� QD�
PDWHULiO (YêNRYHN��� MHOLNRå� SRORWRYDU� MH� Y RERX� SĜtSDGHFK� WRWRåQê� =� GĤYRGX DEVHQFH�
SĜtVOXãQêFK QiNODGRYêFK ~GDMĤ� MH Y\ORXþHQo WDNp� Y\þtVOHQt� Y]WDKXMtFtFK� VH� k RSHUDþQtP 
SRORåNiP VWDELOL]DFH a FtQRYiQt �RS� 80 a 90 v VRXSLVX�QRYpKR�SRVWXSX�YL]�SĜtORKD 4) – W\WR�
SURFHV\�MVRX�]SURVWĜHGNRYiQ\�'/7�LQWHUQČ�Y UiPFL�]iYRGQt�VSROXSUiFH� =H�VWHMQpKR�GĤYRGX�MH�
] QiNODGĤ� Y\QHFKiQD� RSHUDþQt� SRORåND SO\QRYp� QLWULGDFH �RS�� ���� WDPWpå�� ]DMLãWČQi� H[WHUQt�
NRRSHUDFt� 

6.1 1iNODG\�SĤYRGQt�YêUREQt�WHFKQRORJLH 
7DE� 9 XYiGt�VRXKUQ�SĤYRGQtFK�RSHUDFt V GDQêPL�VWDQRYLãWL��HYLGRYDQp�YêUREQt�þDV\�� MHMLFKå�
]GURMHP�MH�VRXSLV�SĤYRGQtKR�WHFKQRORJLFNpKR�SRVWXSX��GiOH�GtOþt�KRGLQRYp�SURYR]Qt�QiNODG\ 
VWDQRYLãWČ�a YêVOHGQp MHGQRWNRYp�QiNODG\ QD�RSHUDFL�D� MHMLFK� VXPX��0RGĜH�]YêUD]QČQp� MVRX 
SULPiUQt�VWURMQt�RSHUDFH��QD�NWHUp�E\OD�Y WpWR�SUiFL�]DPČĜHQD�SR]RUQRVW� 9]RURYê�YêSRþHW� MH�
SURYHGHQ�SRGOH�Y]WDKX������� 
7DE� 9 1iNODG\�QD�RSHUDFH SUR�YêUREQt�GiYNX����NV SĤYRGQt�YêUREQt�WHFKQRORJLt >��@� 

  

�ʒ�
ÈÕ�Ø���� ÕÈÕ¯Ü�ÈÕ�Ø���� ÕØ��Èó¯Þã�� tAC�

ʜÁ¯Âʝ�
tBC�
ʜÁ¯Âʝ�

­È�¯ÂÈó÷�
Â�¹¼���Â��
ÕØ��Èó¯Þã��
ʜ:�ʘ­È�ʝ�

Â�¹¼���Â��
ÈÕ�Ø��¯�Â��
��ó¹ç�ɸɶ�¹Ü�
ʜ:�ʝ�

1 ¹ÈÂãØÈ¼�� ÕØ����ÕÚ¯�ãÚ±��Â±ʍ 
kontrola rozÁ�ØÈó� 0 20 475 158,33 

2� ÜÈçÜãØçü�Â±� SU 50 A 12,786 30 972 4 628,66 

ɹʍ�ɺ� ÜÈçÜãØçü�Â±� SU 50 A 15,504 30 972 5 509,3 

5� ÜÈçÜãØçü�Â±� Mazak QT 200 MY 4,56 48 1294 3 002,08 

6� ¹ÈÂãØÈ¼�� ÕØ����ÕÚ¯�ãÚ±��Â±ʍ 
kontrola rozÁ�ØÈó� 1,97 20 475 470,25 

ɽʍ�ɾ� ÜÈçÜãØçü�Â±� SU 50 A 26,4252 30 972 9 047,76 

9� ã�Õ�¼Â��úÕØ��Èó�Â±� pec vakuová 15.0 
VPT-4025 - - - - 

10� ¹ÈÂãØÈ¼�� ÕØ����ÕÚ¯�ãÚ±��Â±ʍ 
kontrola rozÁ�ØÈó� 2,56 20 475 563,67 

11� �±ÂÈó�Â±� cínování - - - - 

12� ÜÈçÜãØçü�Â±� SV 18 RA 24 30 972 8 262 

13� ú�Á��Â¯�¹��ÕØ���� ÕØ����ú�Á��Â¯�¹� 0,684 10 957 377,7 

14� �ØÈçÞ�Â±� BRH 20 A 3,02 35 986 674,42 

15� ¹ÈÂãØÈ¼�� ÕØ����ÕÚ¯�ãÚ±��Â±ʍ 
kontrola rozÁ�ØÈó� 1,78 20 475 440,17 

16� �õã�ØÂ±� �õã�ØÂ±�¹ÈÈÕ�Ø����ɷ�ã÷��Â – 
Â¯ãØ¯���� - - - - 

17� ¹ÈÂãØÈ¼�� ÕØ����ÕÚ¯�ãÚ±��Â±ʍ 
kontrola rozÁ�ØÈó� 3,09 20 475 207,26 

18� ÕÈÕ¯ÜÈó�Â±� TruMark Station 5000 1,824 15 1046 897,47 

ɷɿʍ�ɸɶ� ÜÈçÜãØçü�Â±� SV 18 RA 33,96288 30 972 11 489,97 
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SRNUDþ��7DE� 9 1iNODG\�QD�RSHUDFH SUR�YêUREQt�GiYNX����NV�SĤYRGQt�YêUREQt�WHFKQRORJLt�>��@� 

�ʒ�
ÈÕ�Ø���� ÕÈÕ¯Ü�ÈÕ�Ø���� ÕØ��Èó¯Þã� tAC�

ʜÁ¯Âʝ 
tBC�
ʜÁ¯Âʝ 

­È�¯ÂÈó÷�
Â�¹¼���Â��
ÕØ��Èó¯Þã��
ʜ:�ʘ­È�ʝ 

Â�¹¼���Â��
ÈÕ�Ø��¯�Â��
��ó¹ç�ɸɶ�¹Ü�
ʜ:�ʝ 

21� ÕÈÕ¯ÜÈó�Â±� TruMark Station 5000 1,824 15 1046 897,47 

ɸɸʍ�ɸɹ� �ØÈçÞ�Â±� RHU 650 18,80088 30 986 6 672,22 

24� ÜÈçÜãØçü�Â±� SV 18 RA 36,99528 30 972 12 472,47 

25� óö¸¯Ü¹ÚÈó�Â±� EXERON EDM 313 67,0776 60 1590 37 141,13 

ɸɼʍ�ɸɽ� ÜÈçÜãØçü�Â±� SV 18 RA 66,79944 30 972 22 129,02 

28� ÜÈçÜãØçü�Â±� SV 18 RA 8,83728 30 972 3 349,28 

29� ¨Ø�úÈó�Â±� MCV 1270 Sprint - 3 osy 25 191,25 1371 15 795,06 

30� ú�Á��Â¯�¹��ÕØ���� ÕØ����ú�Á��Â¯�¹� 5,13456 10 957 1 797,42 

31� �ØÈçÞ�Â±� RHU 650 4,1 90 986 2 826,53 

32� ¨Ø�úÈó�Â±� Mikron 102 19,0608 60 930 6 838,85 

33� �ØÈçÞ�Â±� RHU 500 7 30 986 2 793,67 

34� �ØÈçÞ�Â±� RHU 500 37,51512 30 986 12 822,97 

35� ú�Á��Â¯�¹��ÕØ���� ÕØ����ú�Á��Â¯�¹� 1,9152 10 957 770,45 

36� ÕÈÕ¯ÜÈó�Â±� TruMark Station 5000 1,7328 15 1046 865,67 

37� ÜÈçÜãØçü�Â±� SV 18 RA 10,14 30 972 3 771,36 

38� ¹ÈÂãØÈ¼�� ��¨�¹ãÈÜ¹ÈÕ¯��Á�©Â�ã¯�¹� 7,668 25 855 2 541,63 

39� ú�Á��Â¯�¹��ÕØ���� ÕØ����ú�Á��Â¯�¹� 1,9152 10 957 770,45 

40� ¹ÈÂãØÈ¼�� ÕØ����ÕÚ¯�ãÚ±��Â±ʍ 
kontrola rozÁ�ØÈó� 24,13 30 475 4 058,08 

SUMA� 477,81� 1�084,25� - 184�043�

 
1iNODG\�QD�RSHUDFL�þ�����YêUREQt�GiYND��� NV�� 

ைܰ௉ଶ = ஺஼ଶݐ) ή ݀௩ + (஻஼ଶݐ ή ௛ܰ௣ଶ

60
= (12,786 ή 20 + 30) ή

792
60

=ሶ 4628,66 �« ����� 

 NGH� ைܰ௉ଶ – QiNODG\ QD�RSHUDFL�þ��� SĜL�YêUREQt�GiYFH����NV�[�«]� 

 ,஺஼ଶ – MHGQRWNRYê�þDV�V SĜtGDYNHP�þDVX�VPČQRYpKR RSHUDFH�þ����[min]ݐ  

  ݀௩ – YHOLNRVW�YêUREQt�GiYN\�[ks], 

 ,஻஼ଶ – GiYNRYê�þDV�V SĜtGDYNHP�þDVX�VPČQRYpKR�RSHUDFH�þ����[min]ݐ  

  ௛ܰ௣ଶ – KRGLQRYê�SURYR]Qt�QiNODG�SUDFRYLãWČ [�« ή hodିଵ]. 

VêMLPNRX v SRþWX�NXVĤ�Y GiYFH�SĜL�YêSRþWX�MH�RSHUDFH�þ���� a 14��NGH�VH�NRQWUROXMt�D�EURXVt�
SRX]H���NV�Y]RUNĤ��1iNODG\�SUR�W\WR�RSHUDFH VH�WHG\�Y]WDKXMt�N ݀௩ = 2 ks� 7DNWpå�MH�WRPX�X�
SURSRþWĤ�QRYpKR�QiYUKX �RS��þ����D�����v QiVOHGXMtFt�NDSLWROH�  
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6.2 Náklady nDYUåHQp YêUREQt�WHFKQRORJLH 
$QDORJLFN\ E\OD�VHVWDYHQD�D�Y\þtVOHQ\�KRGQRW\�SUR�QRYRX�YêUREQt�WHFKQRORJLL�Y WDE� 10 QtåH� 
ZdURMHP�VWURMQtFK�þDVĤ�SĜL�RSHUDFtFK�QD�VRXVWUXKX�,QWHJUH[�E\OD�v WRPWR�SĜtSDGČ�GDWD�]tVNDQi�
] Y\WYRĜHQêFK� &$0� SURJUDPĤ� �SURJUDPRYiQ� ,QWHJUH[��� NG\� YêFKR]t� WHRUHWLFNp� þDV\� E\O\�
QiVOHGQČ�NRULJRYiQ\�QD�]iNODGČ�UHiOQČ�SUREČKOp�YêURE\�SLORWQt�VpULH D�HYLGHQFH�SUiFH�REVOXK\� 
6WURMQt�þDV\�RSHUDFt�QD�NRQYHQþQtP�VRXVWUXKX�D�&1&�EUXVFH�E\O\�VWDQRYHQ\�SRX]H�QD�]iNODGČ�
]PtQČQp�SUDFRYQt�HYLGHQFH� 
7DE� 10 1iNODG\�QD�RSHUDFH SUR�YêUREQt�GiYNX����NV�QDYUåHQRX YêUREQt�WHFKQRORJLt� 

�ʒ
�È
Õ�
Ø�
��
�

ÜÈ
çÕ
¯Ü
�d
V�

�ʒ
�È
Õ�
Ø�
��
�

ó¯
úç
�¼
¯ú
��
�1
�

ÕÈÕ¯Ü�ÈÕ�Ø���� ÕØ��Èó¯Þã�� tAC�
ʜÁ¯Âʝ�

tBC�
ʜÁ¯Âʝ�

­È�¯ÂÈó÷�
Â�¹¼���Â��
ÕØ��Èó¯Þã��
ʜ:�ʘ­È�ʝ�

Â�¹¼���Â��
ÈÕ�Ø��¯�Â��
��ó¹ç�ɸɶ�¹Ü�
ʜ:�ʝ�

1 � óö��Â±�Á�ã�Ø¯�¼ç ÕØ����ÕÚ¯�ú�ÜÈ�Èó�Â± 0 20 475 158,33 

2� 1� ÜÈçÜãØçü�Â± SV 18 RA 14,4021 30 972 5152,28 

3� � broušení BRH 20 A 3,0202 35 986 674,43 

4� 2� ÜÈçÜãØçü�Â± SV 18 RA 13,00887 30 972 4700,87 

5� � kontrola ÕØ����ÕÚ¯�ãÚ±��Â±ʍ 
kontrola rozÁ�ØÈó� 1,97 20 475 470,25 

6� 3� ÜÈçÜãØçü�Â±ʍ�
¨Ø�úÈó�Â± Mazak Integrex i-300/1000 14,36856 60 1460 8452,7 

7� � popisování TruMark Station 5000 1,824 15 1046 897,47 

8� � ã�Õ�¼Â��úÕØ��Èó�Â± pec vakuová 15.0 VPT-4025 - - - - 

9� � cínování cínování - - - - 

10� 4� ÜÈçÜãØçü�Â±ʍ�
¨Ø�úÈó�Â± Mazak Integrex i-300/1000 6,16116 45 1460 4093,43 

11� � ú�Á��Â¯�¹��ÕØ��� ÕØ����ú�Á��Â¯�¹� 0,684 10 957 377,7 

12� � kontrola ÕØ����ÕÚ¯�ãÚ±��Â±ʍ 
kontrol��ØÈúÁ�ØÈó� 1,78 20 475 440,17 

13� � externí kooperace �õã�ØÂ±�¹ÈÈÕ�Ø����ɷ�ã÷��Â - - - - 

14� � kontrola ÕØ����ÕÚ¯�ãÚ±��Â±ʍ 
kontrol��ØÈúÁ�ØÈó� 3,09 20 475 207,26 

15� 5� ÜÈçÜãØçü�Â±ʍ�
¨Ø�úÈó�Â± Mazak Integrex i-300/1000 20,44907 75 1460 11776,88 

16� 6� ÜÈçÜãØçü�Â±ʍ�
¨Ø�úÈó�Â± Mazak Integrex i-300/1000 24,9165 75 1460 13951,03 

17� 7� ÜÈçÜãØçü�Â±ʍ�
¨Ø�úÈó�Â± Mazak Integrex i-300/1000 38,51724 90 1460 20935,06 

18� � ú�Á��Â¯�¹��ÕØ��� ÕØ����ú�Á��Â¯�¹� 5,13456 10 957 1797,42 

19� 8� broušení ]ãç��Ø�]ɹɷ��C� 45,28616 45 1645 26065,66 

20� 9� broušení ]ãç��Ø�]ɹɷ��C� 14,85505 45 1645 9379,27 

21� 10� óö¸¯Ü¹ÚÈó�Â± EXERON EDM 313 67,0776 60 1590 37141,13 

22� � ÜÈçÜãØçü�Â± SV 18 RA 10,14 30 972 3771,36 

23� � popisování TruMark Station 5000 1,7328 15 1046 865,67 

24� � kontrola ��¨�¹ãÈÜ¹ÈÕ¯��Á�©Â�ã¯�¹� 7,668 25 855 2541,63 

25� � ú�Á��Â¯�¹��ÕØ��� ÕØ����ú�Á��Â¯�¹� 1,9152 10 957 770,45 

26� � kontrola ÕØ����ÕÚ¯�ãÚ±��Â±ʍ 
kontrol��ØÈúÁ�ØÈó� 24,13 30 475 4058,08 

SUMA� 322,13� 815� - 158�679�
1 �±Ü¼Èó�Â±�ÈÕ�Ø��±�¹ÈØ�ÜÕÈÂ�ç¸��Ü �±Ü¼Èó�Â±Á��¼��È�Øʒ�ɹɺ  
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6.3 .RPSDUDFH WHFKQRORJLFNêFK�SRVWXSĤ 
8�QRYČ�QDYUåHQp�WHFKQRORJLH�GRãOR�k ]iVDGQtPX VQtåHQt�MDN�GiYNRYpKR�– ��� RSURWL SĤYRGQtP 
������� PLQ�–� WDN�]HMPpQD�VWURMQtKR�þDVX – ������ NX�����81 PLQ� 7DWR�VNXWHþQRVW�SĜLQHVH�
XYROQČQt� YêUREQtFK� NDSDFLW� MHGQRWOLYêFK� SĤYRGQČ� Y\XåtYDQêFK� SUDFRYLãĢ� D� SĜtVOXãHMtFtFK�
OLGVNêFK�]GURMĤ��NWHUp�PRKRX�EêW�Y\XåLW\�SUR�MLQp�SURMHNW\� 
3ĜL� DSOLNDFL� QRYp� WHFKQRORJLH� E\OR� Y\XåLWR� VRXþDVQpKR� QiVWURMRYpKR� D� RVWDWQtKR� Y\EDYHQt 
VSROHþQRVWL�� 1HE\OR� WHG\� QXWQp UHDOL]RYDW� åiGQp� YVWXSQt� SRþiWHþQt� LQYHVWLFH�� 1iYUDWQRVW�
SURMHNWX�D�WHG\�ERG�]YUDWX�]GH�WXGtå�QHQt�XYDåRYiQ� 
Z KOHGLVND� QiNODGRYpKR� E\Oo X� VWDQGDUGQt� YêUREQt� GiYN\� �� NV� GRFtOHQR ILQDQþQt� ~VSRU\�
v FHONRYp� YêãL �� ��� .þ ���� ���� RSURWL� ��� 043 .þ�� NWHUi SĜHGVWDYXMH� ����� �� SRNOHV 
QiNODGĤ�RSURWL�SĜHGFKR]t�YêUREQt�WHFKQRORJLL� 1DYUåHQi�WHFKQRORJLH�WHG\�QDEt]t L�SĜHV�Y\XåLWt�
PRGHUQČMãtFK� D� QiNODGQČMãtFK� VWURMQtFK� SUDFRYLãĢ ]QDWHOQp� VRXKUQQp� ~VSRU\ a YêKRGQČ�
QDKUD]XMH�SĜHGHãOê�]SĤVRE�YêURE\� 5HODWLYQt�VURYQiQt�V SĤYRGQt�WHFKQRORJLt�MH�LOXVWURYiQR�QD 
REU� �� a ��� 

2EU� �� 5HODWLYQt�VURYQiQt�YêUREQtFK�þDVĤ V SĤYRGQt�YêUREQt�WHFKQRORJLt� 

2EU� �� 5HODWLYQt�VURYQiQt�YêUREQtFK�QiNODGĤ V SĤYRGQt�YêUREQt�WHFKQRORJLt� 
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=È9ċ5 
1D�]iNODGČ�]KRGQRFHQt�IXQNþQtFK�QiURNĤ�KĜtGHORYp�VRXþiVWL��SURFHVQtFK�YOLYĤ�MHMtKR�WHSHOQpKR�
]SUDFRYiQt� D� SURYiGČQpKR� QLWULGDþQtKR� SURFHVX� E\O\� VHVWDYHQ\� QiYUK\� QD� QRYRX� YêUREQt�
WHFKQRORJLL Y\XåtYDMtFt�&1&�YêUREQt�VWURMH� 3R�SURYHGHQt�UR]ERUX�PRåQêFK�YêUREQtFK YDULDQW�
VRXþiVWL�� NWHUê� SRVX]RYDO� KOHGLVND� FHONRYpKR� SRþWX� YêUREQtFK� RSHUDFt�� YKRGQRVW� YROHQpKR�
RSHUDþQtKR� VOHGX a WDNp� SĜtSDGQp� Yi]DQp� QiNODGRYp� SRORåN\�� E\O VHVWDYHQ� QRYê� YêUREQt�
WHFKQRORJLFNê�SRVWXS a SUR�WHQWR�Y\KRWRYHQ\�RSHUDþQt�QiYRGN\��1iVOHGRYDOR�]NXãHEQt�RYČĜHQt�
WRKRWR� QiYUKX� v SLORWQt� YêUREQt� VpULL ]D� Y\XåLWt� GRVWXSQpKR� VWURMQtKR� Y\EDYHQt� 1iVOHGQi�
PHWURORJLFNi�NRQWUROD� GHNODURYDOD�� åH� KRWRYp� VRXþiVWL MVRX�v VRXODGX� V SĜHGSLV\�QD�YêNUHVH�
a WHG\�QRYê WHFKQRORJLFNê�SRVWXS�MH�DSOLNRYDWHOQê� 7HFKQLFNR-HNRQRPLFNp�UHODWLYQt�SRURYQiQt�
WHFKQRORJLt SRXNi]DOR� QD Yê]QDPQp GRVDåHQp� YêUREQt� ~VSRU\�� 2SURWL� SĤYRGQt� YêUREQt�
WHFKQRORJLL�E\OR�X�QDYUåHQp�GRFtOHQR SĜL�XYiåHQt�VWDQGDUGQt�YêUREQt�GiYN\��� NV: 
� UHGXNFH GiYNRYpKR�þDVX�] SĤYRGQtFK�������� PLQ QD���� PLQ�� 

� VQtåHQt�MHGQRWNRYpKR�þDVX�] ������ PLQ QD������� PLQ� 

� ILQDQþQt�~VSRU\�vêUREQtFK�QiNODGĤ�v FHONRYp�YêãL��� ��� .þ QD�YêUREQt�GiYNX��NWHUi 
SĜHGVWDYXMH UHODWLYQt�SRNOHV�R��������� 

,QRYRYDQi�WHFKQRORJLH�YêURE\�VRXþiVWL�WtPWR�E\OD�SUDNWLFN\�RYČĜHQD�D�EXGH�GiOH�Y\XåtYiQD� 
  



ÚST FSI VUT V �YC� 

 

66 

S(=1$0�328ä,7é&+�='52-ģ 
1�  +:$,<8��*HQJ��Manufacturing Engineering Handbook��6HFRQG�(GLWLRQ��3DOR�$OWR��

&DOLIRULD��0F*UDZ-+LOO�(GXFDWLRQ��������,6%1 ���-0-��-������-��� 

2�  =,00(50$11��)UDQWLãHN��7HFKQRORJLH�VWiUQRX�VWHMQČ�MDNR�OLGp��00�3UĤP\VORYp�
VSHNWUXP >RQOLQH@��QHGDWRYiQR��2021�����,661 1212-������'RVWXSQp�
]� KWWSV���ZZZ�PPVSHNWUXP�FRP������� 

3�  '92ěÈ.��5RPDQ��3HWHU�%$//21��,YDQ�%2587$��-iQ�.2â785,$.�D�1RUEHUW�
%5$7+��,QRYDFH�SRGQLNDWHOVNpKR�PRGHOX��ýiVW�����(NRQRPLFNê�SRKOHG�QD�LQRYDFH��MM 
3UĤP\VORYp�VSHNWUXP >RQOLQH@��>YLG� 2022-02-��@��'RVWXSQp�
]� KWWSV���ZZZ�PPVSHNWUXP�FRP�FODQHN�LQRYDFH-SRGQLNDWHOVNHKR-PRGHOX-FDVW-8-
HNRQRPLFN\-SRKOHG-QD-LQRYDFH 

4�  2�3%6��PBS >RQOLQH@�������>YLG� 2022-02-��@��'RVWXSQp�]� KWWSV���SEV�F]�F]�2-3%6 

��  '852ĕ29È��,YD��3%6�9HONi�%tWHã�]DKiMLOD�VpULRYRX�YêUREX�PRWRUX�3%6�7-������
6WURMtUHQVWYt�F]��3RUWiO�3URIHVLRQiOĤ >RQOLQH@����� EĜH]HQ �����>YLG� 2022-02-��@��
'RVWXSQp�]� KWWSV���ZZZ�VWURMLUHQVWYL�F]�SEV-YHOND-ELWHV-]DKDMLOD-VHULRYRX-Y\UREX-
PRWRUX-SEV-WM-��� 

��  .52(6��0LFKDHO�-���:LOOLDP�$��:$7.,16��)UDQN�'(/3�D�5RQDOG�67(5.(1%85*��
Aircraft Maintenance & 5HSDLU��6HYHQWK�(GLWLRQ��1HZ�<RUN��1HZ�<RUN��0F*UDZ-+LOO�
(GXFDWLRQ��������,6%1 ���-0-��-������-��� 

��  $X[LOLDU\�3RZHU�8QLW��$38���6.<EUDU\�$YLDWLRQ�6DIHW\ >RQOLQH@����� NYČWHQ 2021 
>YLG� 2022-02-��@��'RVWXSQp�]� KWWSV���VN\EUDU\�DHUR�DUWLFOHV�DX[LOLDU\-SRZHU-XQLW-DSX 

8�  +RZ�WR�WDNH�FDUH�RI�&DELQ�$LU�FRQGLWLRQLQJ�2GRXUV�RULJLQDWLQJ�IURP�DQ�$LUFUDIW�$38�
GXULQJ�JURXQG�RSHUDWLRQVௗ"�FL360aero >RQOLQH@���� GXEHQ �����>YLG� 2022-02-��@��
'RVWXSQp�]� KWWSV���IO���DHUR�FRP�GHWDLO�KRZ-WR-WDNH-FDUH-RI-FDELQ-DLU-FRQGLWLRQLQJ-
RGRXUV-RULJLQDWLQJ-IURP-DQ-DLUFUDIW-DSX-GXULQJ-JURXQG-RSHUDWLRQV���� 

9�  3%6�$X[LOLDU\�3RZHU�8QLWV��PBS >RQOLQH@��'RVWXSQp�
]� KWWSV���ZZZ�SEV�F]�JHWPHGLD������EF�-�FGE-�F��-DIFG-
����E���H����3%6B%URFKXUHB$X[LOLDU\B3RZHUB8QLWVB(1�����SGI�DVS["H[W �SGI 

10�  52%��0DUN��+RZ�DQ�$X[LOLDU\�3RZHU�8QLW�:RUNV��)/<,1*�0DJD]LQH >RQOLQH@��
��� EĜH]HQ �����>YLG� 2022-02-��@��'RVWXSQp�]� KWWSV���ZZZ�IO\LQJPDJ�FRP�KRZ-DQ-
DX[LOLDU\-SRZHU-XQLW-ZRUNV� 

11�  6DItU��.�*�0,��PBS >RQOLQH@�������>YLG� 2022-02-��@��'RVWXSQp�
]� KWWSV���SEV�F]�F]�/HWHFWYL�3RPRFQH-HQHUJHWLFNH-MHGQRWN\�6DILU-�.-*-0, 

12�  /HWHFWYt��PBS >RQOLQH@�������>YLG� 2022-02-��@��'RVWXSQp�]� KWWSV���SEV�F]�F]�/HWHFWYL 

13�  3URGHM�GHYtWLVWp�$38�6DItU��.�*�0,��PBS >RQOLQH@����� OHGHQ �����>YLG� 2022-02-��@��
'RVWXSQp�]� KWWSV���SEV�F]�F]�%ORJ�'HYLWLVW\-3(--6DILU-�.-*-0,  
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14�  3591Ë�%51ċ16.È�6752-Ë51$ 9(/.È�%Ë7(â�$�6��ȼɋɉɈɆɈȽȺɌȿɅɖɇȺə�
ɋɂɅɈȼȺə�ɍɋɌȺɇɈȼɄȺ�6$),5��.�*�0,��ɊɍɄɈȼɈȾɋɌȼɈ�ɉɈ�ɗɄɋɉɅɍȺɌȺɐɂɂ�
ɂ�ɌȿɏɇɂɑȿɋɄɈɆɍ�ɈȻɋɅɍɀɂȼȺɇɂɘ >RQOLQH@����� OHGHQ �����>YLG� 2022-02-��@��
'RVWXSQp�]� KWWS���FDODPHR�GRZQORDG���������������������� 

���  ý61������������(YROYHQWQt�GUiåNRYiQt��3UDKD��ýHVNê�QRUPDOL]DþQt�LQVWLWXW�����������V���
'7���������� 

���  ý61����������67�6(9����-����'UiåNRYi�VSRMHQt�HYROYHQWQt�V�~KOHP�SURILOX�������
=iNODGQt�SURILO�D�WYDU�]XEX��3UDKD��ýHVNê�QRUPDOL]DþQt�LQVWLWXW�����������V���0'7�
��������� 

���  ý61����������67�6(9����-����'UiåNRYi�VSRMHQt�HYROYHQWQt�V�~KOHP�SURILOX�������
/tFRYiQt��3UDKD��Ò10�����������V���0'7���������� 

18�  ý61�,62����-���0HWULFNp�]iYLW\�,62�SUR�YãHREHFQp�SRXåLWt�– 7ROHUDQFH�– ýiVW����
ÒFK\ON\�]iYLWĤ��3UDKD��ýHVNê�QRUPDOL]DþQt�LQVWLWXW�����������V��7ĜtGtFt�]QDN�������� 

19�  %5$1'(-6��-DQ�D�3HWU�692%2'$��ZÁVITY >RQOLQH@��>YLG� 2022-02-��@��'RVWXSQp�
]� KWWSV���GRFSOD\HU�F]��������-Z-a-v-L-W-\-]DNODGQL-WYDURY\-SUYHN-VURXEX-a-PDWLF-
JHRPHWULFN\-MH-XUFHQ-]DYLWRYRX-SORFKRX-Y\WYRUHQRX-SRK\EHP-SURILOX-]DYLWX-po-
VURXERYLFL�KWPO 

20�  ���3RXåLWt�ORåLVHN��=./�*URXS >RQOLQH@��>YLG� 2022-02-��@��'RVWXSQp�
]� KWWSV���ZZZ�]NO�F]�FV�SURGXNW\�REHFQH-LQIRUPDFH-pro-NRQVWUXNWHU\��-SRX]LWL-OR]LVHN 

21�  692%2'$��3DYHO��-DQ�%5$1'(-6�D�-LĜt�'92ěÈý(.��=iNODG\�NRQWUXRYiQt��9\GiQt�
ãHVWp��GRSOQČQp�������%UQR��&(50�$NDGHPLFNp�QDNODGDWHOVWYt��������,6%1 ���-80-
����-921-��� 

22�  ý61�(1�,62�������7HFKQLFNp�YêNUHV\�– =MHGQRGXãHQp�]REUD]RYiQt�VWĜHGtFtFK�GĤONĤ��
3UDKD��ýHVNê�QRUPDOL]DþQt�LQVWLWXW�����������V���7ĜtGtFt�]QDN����������LGW�,62���������� 

23�  7RWDO�0DWHULDௗ���(TXLYDOHQWV�)LQGHU��7RWDO�0DWHULD >RQOLQH@��>YLG� 2022-02-��@��'RVWXSQp�
]� KWWSV���SRUWDO�WRWDOPDWHULD�FRP�HQ�VHDUFK�TXLFN�PDWHULDOV���������HTXLYDOHQWV-ILQGHU 

24�  6WUXNWXUD�HYURSVNêFK�]QDþHN�RFHOt��DDS SteHO-&]HFK >RQOLQH@�������>YLG� 2022-02-��@��
'RVWXSQp�]� KWWS���ZZZ�GGV-F]HFK�F]�]QDFHQLGOHHX�SKS 

���  ý61�(1�,62����-���2FHOL�SUR�WHSHOQp�]SUDFRYiQt��RFHOL�OHJRYDQp�D�RFHOL�DXWRPDWRYp�– 
ýiVW����2FHOL�N�QLWULGRYiQt��1RYp�0ČVWR��ýHVNi�DJHQWXUD�SUR�VWDQGDUGL]DFL�����������V��
7ĜtGtFt�]QDN����������LGW�,62����-������ 

���  :22/0$1��-��D�5��$��02775$0��7KH�0HFKDQLFDO�DQG�3K\VLFDO�3URSHUWLHV�RI�WKH�
%ULWLVK�6WDQGDUG�(1�6WHHOV��%�6������- �������(1����WR�(1��� >RQOLQH@��9ROXPH����%�P���
(OYLHVHU��������,6%1 ���-1-4831-����-���'RVWXSQp�
]� KWWSV���ERRNV�JRRJOH�F]�ERRNV"LG 818J%4$$4%$-	SJ 5$�-3$��	OSJ 5$�-
3$��	GT ��&'���SURSHUWLHV	VRXUFH EO	RWV EV-
0�P+4:1	VLJ JF3��S���L:&+%�0�HNO1*,<X�F	KO FV	VD ;	HL 9�H,9/M�,F
YPDVPDJ<$)	YHG �&(,4�$(Z%4�Y RQHSDJH	T	I IDOVH 
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���  1t]NROHJRYDQp�NRQVWUXNþQt�RFHOL�WĜtG\�����MHMLFK�VORåHQt�D�WHSHOQp�]SUDFRYiQt��
7XPOL.292 >RQOLQH@���� ~QRU �����>YLG� 2022-02-��@��'RVWXSQp�
]� KWWS���ZZZ�WXPOLNRYR�F]�QL]NROHJRYDQH-NRQVWUXNFQL-RFHOL-WULG\-��-MHMLFK-VOR]HQL-a-
WHSHOQH-]SUDFRYDQL� 

28�  37Èý(.��/XGČN�D�$ .2/(.7,9��1DXND�R�PDWHULiOX�,,� ���RSU��D�UR]ã��Y\G��%UQR��
&(50�$NDGHPLFNp�QDNODGDWHOVWYt��������,6%1 80-����-248-��� 

29�  3$&$/��%RKXPLO��GRFHQW�Ò09,�– RGERU�NRYRYêFK�PDWHULiOĤ�>~VWQt�NRQ]XOWDFH@��%UQR��
���������� 

30�  7RWDO�0DWHULDௗ���0HWDOORJUDSK\��7RWDO�0DWHULD >RQOLQH@��>YLG� 2022-02-��@��'RVWXSQp�
]� KWWSV���SRUWDO�WRWDOPDWHULD�FRP�HQ�VHDUFK�TXLFN�PDWHULDOV���������PHWDOORJUDSK\ 

31�  $,5������&��&21',7,216�*e1e5$/(6�'(�5(&(77(�(7�'
(03/2,��'(6�
$&,(56�&2552<e6��87,/,6e6�'$16�/(6�&216758&7,216�
$e521$87,48(6��3DULV��0,1,67(5(�'(6�$50e(6��'e/e*$7,21�
0,1,67e5,(//(�3285�/¶$50(0(17��',5(&7,21�7(&+1,48(�'(6�
&216758&7,216�$(521$87,48(6�����������V� 

32�  )25(-7��0LODQ�D�0LURVODY�3Ëâ.$��7HRULH�REUiEČQt��WYiĜHQt�D�QiVWURMH��SUYQt��%UQR��
&(50�$NDGHPLFNp�QDNODGDWHOVWYt��������,6%1 80-214-����-��� 

33�  3ĜtUXþND�REUiEČQt��.QLKD�SUR�SUDNWLN\�����þHVNp�Y\GiQt��6DQGYLNHQ��6DQGYLN�&RURPDQW��
������,6%1 91-9�������-4-��� 

34�  2EUiEČQp�PDWHULiO\��6DQGYLN�&RURPDQW >RQOLQH@��>YLG� 2022-02-��@��'RVWXSQp�
]� KWWSV���ZZZ�VDQGYLN�FRURPDQW�FRP�FV-F]�NQRZOHGJH�PDWHULDOV�SDJHV�ZRUNSLHFH-
PDWHULDOV�DVS[ 

���  +28'(.��-RVHI�D�.DUHO�.28ě,/��2SRWĜHEHQt�EĜLWĤ�QiVWURMĤ�]H�VOLQXWêFK�NDUELGĤ��MM 
3UĤP\VORYp�VSHNWUXP >RQOLQH@���� ~QRU �����>YLG� 2022-02-��@��'RVWXSQp�
]� KWWSV���ZZZ�PPVSHNWUXP�FRP�FODQHN�RSRWUHEHQL-EULWX-QDVWURMX-]H-VOLQXW\FK-NDUELGX-
2 

���  *DUDQW�3ĜtUXþND�REUiEČQt�������� 

���  %$.$/29$��7RWND��9OLY�PDWHULiORYêFK�D�WHFKQRORJLFNêFK�SDUDPHWUĤ�QD�QDSČWt�Y�
SRYUFKRYp�YUVWYČ�D�YODVWQRVWL�G\QDPLFN\�QDPiKDQêFK�VWURMQtFK�VRXþiVWt >RQOLQH@��
/LEHUHF��������'LVHUWDþQt�SUiFH��7HFKQLFNi�XQLYHU]LWD�Y�/LEHUFL��)DNXOWD�VWURMQt��
'RVWXSQp�
]� KWWSV���GVSDFH�WXO�F]�ELWVWUHDP�KDQGOH������������GUB������SGI"VHTXHQFH �	LV$OOR
ZHG \ 

38�  6+$:��0LOWRQ�&��0HWDO�&XWWLQJ�3ULQFLSOHV��6HFRQG�(GLWLRQ��2[IRUG��2[IRUG�8QLYHUVLW\�
3UHVV��������,6%1 0-19-������-��� 

39�  6&+223��-XOLXV��,Q-6LWX�&DOLEUDWHG�0RGHOLQJ�RI�5HVLGXDO�6WUHVVHV�,QGXFHG�LQ�
0DFKLQLQJ�XQGHU�9DULRXV�&RROLQJ�DQG�/XEULFDWLQJ�(QYLURQPHQWV��/XEULFDQWV >RQOLQH@��
������9��������>YLG� 2022-03-��@��,661 ����-������'RVWXSQp�
]� GRL���������OXEULFDQWV������� 
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40�  37Èý(.��/XGČN�D�$�.2/(.7,9��1DXND�R�PDWHULiOX�,� ���RSU��D�UR]ã��Y\G��%UQR��
&(50�$NDGHPLFNp�QDNODGDWHOVWYt��������,6%1 80-����-283-��� 

41�  1LWULGDFH�Y�SO\QX��%RG\FRWH >RQOLQH@�������>YLG� 2022-03-��@��'RVWXSQp�
]� KWWSV���ZZZ�ERG\FRWH�FRP�FV�VOX]E\�WHSHOQH-]SUDFRYDQL�Y\WYU]RYDQL-SRYUFKX-EH]-
NDOHQL�QLWULGDFH-v-SO\QX� 

42�  3<(��'DYLG��PracticaO�1LWULGLQJ�DQG�)HUULWLF�1LWURFDUEXUL]LQJ >RQOLQH@����VW�HG��1RYHOW\��
2KLR��86$��$60�,QWHUQDWLRQDO��������,6%1 0-�����-���-���'RVWXSQp�
]� KWWSV���HERRNFHQWUDO�SURTXHVW�FRP�OLE�WHFKOLE-
HERRNV�GHWDLO�DFWLRQ"GRF,' �������	ST-RULJVLWH VXPPRQ 

43�  0,77(0(,-(5��(ULF�-��D�0DUFHO�$��-��620(56��7KHUPRFKHPLFDO�6XUIDFH�(QJLQHHULQJ�
RI�6WHHOV��,PSURYLQJ�0DWHULDOV�3HUIRUPDQFH >RQOLQH@��%�P���(OYLHVHU��������,6%1 ���-0-
�����-���-���'RVWXSQp�]� KWWSV���HERRNFHQWUDO�SURTXHVW�FRP�OLE�WHFKOLE-
HERRNV�GHWDLO�DFWLRQ"GRF,' �������	ST-RULJVLWH VXPPRQ 

44�  '$9,6��-��5��*HDU�0DWHULDOV��3URSHUWLHV��DQG�0DQXIDFWXUH >RQOLQH@���VW�HG��1RYHOW\��
2KLR��86$��$60�,QWHUQDWLRQDO��������,6%1 ���-1-�����-049-���'RVWXSQp�
]� KWWS���HERRNFHQWUDO�SURTXHVW�FRP�OLE�WHFKOLE-HERRNV�GHWDLO�DFWLRQ"GRF,' ��02338 

���  528â��-LĜt��1LWULGRYiQt >RQOLQH@��>YLG� 2022-04-��@��'RVWXSQp�
]� KWWSV���NNH�]FX�F]�H[SRUW�VLWHV�NNH�DERXW�SURMHNW\�HQD]S�SURMHNW\���B6WURMLUHQVND-
WHFKQRORJLHB��-�����B003����B1LWULGRYQ---5RXV---3��SGI 

���  67$))��)RUJLQJ�%DVLFV��:KDW�LV�0HWDO�)RUJLQJ"�)LQH�0HWDO:RUNLQJ >RQOLQH@��
��� þHUYHQ �����>YLG� 2022-03-��@��'RVWXSQp�]� KWWSV���ILQHPHWDOZRUNLQJ�FRP�IRUJLQJ 

���  :$/7(56��-RKQ�D�&��-��9$1�7<1(��*UDLQ�)ORZ�LQ�)RUJLQJV�- 7KH�%DVLFV��Forge 
>RQOLQH@���� ĜtMHQ �����>YLG� 2022-03-��@��'RVWXSQp�
]� KWWSV���ZZZ�IRUJHPDJ�FRP�DUWLFOHV������-JUDLQ-IORZ-LQ-IRUJLQJV---WKH-EDVLFV 

48�  :$/7(56��-RKQ�D�&��-��9$1�7<1(��*UDLQ�)ORZ�LQ�)RUJLQJV�,,�– +RZ�)RUJLQJ�
&KDQJHV�*UDLQ�)ORZ��Forge >RQOLQH@���� SURVLQHF �����>YLG� 2022-03-��@��'RVWXSQp�
]� KWWSV���ZZZ�IRUJHPDJ�FRP�DUWLFOHV������-JUDLQ-IORZ-LQ-IRUJLQJV-LL-KRZ-IRUJLQJ-
FKDQJHV-JUDLQ-IORZ 

49�  7HFKQRORJLH�WYiĜHQt�NRYĤ >RQOLQH@��'RVWXSQp�
]� KWWS���XVW�IPH�YXWEU�F]�WYDUHQL�LPJ�RSRU\��WHBWHFKQRORJLHBY\URE\B,BWYDUHQLBJDMGRV�S
GI 

���  :$/7(56��-RKQ�D�&��-��9$1�7<1(��*UDLQ�)ORZ�LQ�)RUJLQJV�,9�– 9DULRXV�3URFHVVHV�
DQG�,QIOXHQFH�RI�0DFKLQLQJ��Forge >RQOLQH@���� NYČWHQ �����>YLG� 2022-03-��@��'RVWXSQp�
]� KWWSV���ZZZ�IRUJHPDJ�FRP�DUWLFOHV������-JUDLQ-IORZ-LQ-IRUJLQJV-LY-YDULRXV-
SURFHVVHV-DQG-LQIOXHQFH-RI-PDFKLQLQJ 

���  ý61�(1������-���2FHORYp�]iSXVWNRYp�YêNRYN\�– 0H]Qt�~FK\ON\�UR]PČUĤ�– ýiVW����
9êNRYN\�NRYDQp�QD�EXFKDUHFK�D�VYLVOêFK�NRYDFtFK�OLVHFK��3UDKD��ýHVNê�QRUPDOL]DþQt�
LQVWLWXW�����������V���7ĜtGtFt�]QDN�������� 
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���  0$5(.��-LĜt�D�$�.2/� .RQVWUXNFH�&1&�REUiEČFtFK�VWURMĤ�,9����3UDKD��00�
SXEOLVKLQJ��������,6%1 ���-80-������-8-�� 

���  0D]DN�,QWHJUH[�L�6HULHV >RQOLQH@��%�P���<DPD]DNL�0D]DN�&RUSRUDWLRQ��'RVWXSQp�
]� KWWSV���ZZZ�PPVRQOLQH�FRP�FGQ�FPV�ORZB,17(*5(;B���L-6HULHVB($�SGI 

���  ,17(*5(; L-���6��0D]DN >RQOLQH@�������>YLG� 2022-03-��@��'RVWXSQp�
]� KWWSV���ZZZ�PD]DNXVD�FRP�PDFKLQHV�LQWHJUH[-L-���V� 

���  .0�7DSHU�,GHQWLILFDWLRQ��TAC Rockford >RQOLQH@�������>YLG� 2022-03-��@��'RVWXSQp�
]� KWWS���WDFURFNIRUG�FRP�WHFKQLFDO�PDFKLQH-WRRO-WDSHU-LGHQWLILFDWLRQ�NP-WRRO-KROGHU-
IRUP-LGHQWLILFDWLRQ� 

���  ,17(*5(;�L-�����0D]DN >RQOLQH@�������>YLG� 2022-03-��@��'RVWXSQp�
]� KWWSV���ZZZ�PD]DN�FRP�EU�PDFKLQHV�LQWHJUH[-L-���� 

���  0D]DN�4XLFN�7XUQ�6HULHV >RQOLQH@��%�P���<DPD]DNL�0D]DN�&RUSRUDWLRQ��'RVWXSQp�
]� KWWSV���YLUWXDO�PD]DNXVD�FRP�ZS-FRQWHQW�XSORDGV���������48,&.-7851-6HULHV-
%URFKXUH-��SGI 

���  48,&.�7851����06<��0D]DN >RQOLQH@�������>YLG� 2022-03-��@��'RVWXSQp�
]� KWWSV���ZZZ�PD]DNHX�F]�FV�PDFKLQHV�TXLFN-WXUQ-���PV\� 

���  48,&.�7851����0<��0D]DN >RQOLQH@�������>YLG� 2022-03-��@��'RVWXSQp�
]� KWWSV���ZZZ�PD]DNHX�F]�FV�PDFKLQHV�TXLFN-WXUQ-���P\� 

���  Studer S31 >RQOLQH@��%�P���)ULW]�6WXGHU��þHUYHQ ������'RVWXSQp�
]� KWWSV���ZZZ�JDOLND�KX�SLFWXUHV�'RFV�7HFKQRO�&��%�JL�&��$�N�.�&��%�V]�
&��%�U�&��%&O�&��$�V-6WXGHU�6��B(1�SGI��9��HQ 

���  (FFHQWULF�3LQ�*ULQGLQJ�8VLQJ�WKH�&�$[LV�E\�678'(5�RQ�WKH�6���8QLYHUVDO�*ULQGLQJ�
0DFKLQH >RQOLQH@���� SURVLQHF ������'RVWXSQp�
]� KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y [80'T<FXUG8 

���  0$6&+/$1.$��5HQp����UHDVRQV�IRU�JUDQLWH�LQ�PHDVXUHPHQW�WHFKQRORJ\�– DFFXUDWH�WR�
WKH�PLFURPHWUH��5HLW] >RQOLQH@����� þHUYHQHF �����>YLG� 2022-03-��@��'RVWXSQp�
]� KWWSV���EORJ�UHLW]-QDWXUVWHLQWHFKQLN�GH�HQ��-UHDVRQV-IRU-JUDQLWH-LQ-PHDVXUHPHQW-
WHFKQRORJ\-DFFXUDWH-WR-WKH-PLFURPHWUH 

���  678'(5�6���- 81,7('�*5,1',1*�*URXS��,QGXVWU\�$UHQD >RQOLQH@��>YLG� 2022-03-
��@��'RVWXSQp�]� KWWSV���HQ�LQGXVWU\DUHQD�FRP�XQLWHG-JULQGLQJ�SURGXFWV�XQLYHUVDO-
F\OLQGULFDO-JULQGLQJ-PDFKLQHV--����VWXGHU-V��--����� 

���  (;(521�NDWDORJ�QHZ >RQOLQH@��%�P���3HQWD�7UDGLQJ��'RVWXSQp 
]� KWWSV���DGRF�SXE�TXHXH�SHQWD-VORYHQVNR-V-r-o-WHSOLFND-����-poprad-VORYHQVND-
UHSXEOL�KWPO 

���  3(17$�75$',1*��H[HURQ�('0�����0)����- KORXELþND�QHMY\ããt�NYDOLW\ >RQOLQH@�������
>YLG� 2022-03-��@��'RVWXSQp�]� KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y ��DU,5Y*LTN 

���  7UX0DUN�VpULH�������TRUMF >RQOLQH@�������>YLG� 2022-03-��@��'RVWXSQp�
]� KWWSV���ZZZ�WUXPSI�FRP�FVB&=�SURGXNW\�ODVHU�]QDFLFL-ODVHU�WUXPDUN-VHULH-����� 
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���  7DO\5RQG����:LWK�6HURXQG�5HWRILW�3DFNDJH��6DOEUR�(QJLQHHUV >RQOLQH@�������
>YLG� 2022-03-��@��'RVWXSQp�
]� KWWSV���VDOEURHQJLQHHUV�QRZIORDWV�FRP�SURGXFWV�WDO\URQG���-ZLWK-VHURXQG-UHWRILW-
SDFNDJH��� 

���  7HFKQRORJLFNê�SRVWXS��������������SĤYRGQt���%�P���3%6�9HONi�%tWHã 

���  2SHUDþQt�QiYRGN\�YêURE\�KĜtGHOH��þtVOX�YêNUHVX�%�-����-�������%�P���3%6�9HONi�%tWHã��
��� ~QRU 2002 

���  3OD]PRYi�QLWULGDFH��1LWHFK�D�V� >RQOLQH@�������>YLG� 2022-04-��@��'RVWXSQp�
]� KWWSV���ZZZ�QLWHFK�F]�SOD]PRYD-QLWULGDFH� 

���  )86(.��0DUWLQ�D�/XGPLOD�$'È0.29È��ÒQDYD�PDWHULiOX��0H]�~QDY\�KODGNêFK�WČOHV��
IDNWRU\��RYOLYĖXMtFt�PH]�~QDY\ [oQOLQH@��2VWUDYD��9\VRNi�ãNROD�EiĖVNi�– 7HFKQLFNi�
XQLYHU]LWD�2VWUDYD��������,6%1 ���-80-248-3024-���'RVWXSQp�
]� KWWSV���SURMHNW\�IV�YVE�F]�����HGXEDVH�9<B��B�����&���$QDYD���PDWHUL�&��$
�OX������7H[W���SUR���H-OHDUQLQJ��&���$QDYD���PDWHUL�&��$�OX������SGI 

���  /LYH�&HQWUHV�)DFH�'ULYHUV��(GLWLRQ�� >RQOLQH@��%�P���5|KP��������'RVWXSQp�
]� KWWSV���ZZZ�URHKP�EL]�ILOHDGPLQ�FRQWHQW�SGI�SURGXFWV�HQ���B/LYHBFHQWUHVBIDFHBGULY
HUB�������BHQBZHE�SGI��,G�-1U�����������������0$ 

���  7RROV�IRU�&ODPSLQJ�EHWZHHQ�&HQWHUV >RQOLQH@��%�P���1HLGOHLQ�6SDQQ]HXJH��������
'RVWXSQp�]� KWWSV���ZZZ�QHLGOHLQ�GH�PHGLD�GRZQORDGV�1HLB.DWDORJ-
����BU]BHQB$16,&+7B*(6$07�SGI��1R���������� 

���  7DLOVWRFN�)XQGDPHQWDOV��+RZ�WR�XVH�WKH�7DLOVWRFN�RQ�D�+DDV�/DWKH >RQOLQH@��
��� OLVWRSDG ������'RVWXSQp�]� KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y ��%-7=$ZN&R 

���  %HWULHEVDQOHLWXQJ�&R$(�+\GU��������� >RQOLQH@��%�P���5|KP����� ]iĜt �����>YLG� 2022-
04-��@��'RVWXSQp�]� KWWSV���ZZZ�URHKP�EL]�HQ�SURGXFWV�FRQVWDQW-IDFH-GULYHUV�FRQVWDQW-
IDFH-GULYHUV�FRDH-VHULHV���9HUVLRQ������,'��������� 

���  &RPELQHG�*-&RGH�DQG�&RQYHUVDWLRQDO�3URJUDPPLQJ�6WUDWHJLHV��-RKQ�+DUW >RQOLQH@��
>YLG� 2022-��-��@��'RVWXSQp�]� KWWSV���ZZZ�MRKQKDUW�FRP�DX�QHZV�ODWHVW-QHZV�FQF-
PDFKLQH-WRROV����-FRPELQHG-J-FRGH-DQG-FRQYHUVDWLRQDO-SURJUDPPLQJ-VWUDWHJLHV 

���  6RXVWUXK�69���5$�_�7XPOL.292�7HFKQRORJLH�VWURMQtKR�REUiEČQt�NRYĤ >RQOLQH@��
>YLG� 2022-03-��@��'RVWXSQp�]� KWWS���ZZZ�WXPOLNRYR�F]�UXEULN\�VWURMH-��VRXVWUXK�VY��� 

 

  



ÚST FSI VUT V �YC� 

 

72 

6(=1$0�328ä,7é&+�6<0%2/ģ�$�=.5$7(. 
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È��üÂ÷ ÕØòÁ�Ø�Â���¼Èü�Á 380 mm 

È��üÂ÷�ÕØòÁ�Ø�Â���ÜçÕÈØã�Á 215 mm 

óú��¼�ÂÈÜã ­ØÈãò ʞÁ�õʒ�ÜÈçÜãØçü�Â����¼¹�ʟ 750 mm 

Á�õʒ�­ÁÈãÂÈÜã�È�ØÈ�¹ç 300 kg 

ØÈúÜ�­�Èã���¹ ÜÈçÜãØçüÂ¯�¹�­È�óÚ�ã�Â� 14–2800 min-1 ʞɸɷ�Øö�­¼ÈÜãÂ±�­�ÜãçÕÄòʟ 
ó÷¹ÈÂ�ÁÈãÈØç 7,5 kW 

ØÈúÜ�­ ÕÈ��¼Â÷�­�ÕÈÜçóò 0,02–2,8 mm 
ØÈúÜ�­ ÕÚ±�Â÷�­�ÕÈÜçóò 0,01–1,4 mm 

¹çü�¼ óÚ�ã�Â� m�ãØ¯�¹÷�¹çü�¼�B��ɻɶ 
¹çü�¼ Õ¯ÂÈ¼ö�¹ÈÂ±¹ç BÈØÜ��¹çü�¼�B:ɺ 

­ØÈãÈó÷�ÜÈçÜãØç­�]t�ɷɾ�Y�/750 
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