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ABSTRAKT 
%DNDOiĜVNi�SUiFH�VH�YČQXMH�WpPDWX�PČĜHQt�D�NRQWUROH�UR]PČUĤ�X�EURXVLFtFK�RSHUDFt��3UR�XYHGHQt�
GR�GDQp�SUREOHPDWLN\�MH�Y ~YRGQt�þiVWL�SUiFH�VWUXþQi�FKDUDNWHULVWLND�D�UR]GČOHQt�MHGQRWOLYêFK�
GRNRQþRYDFtFK� RSHUDFt��'ĤUD]� MH� NODGHQ� QD� EURXãHQt�� NWHUp� MH� KODYQtP WpPDWHP� WpWR� SUiFH��
V souvislosti s EURXãHQtP�MVRX�]PtQČQ\�SĜHGHYãtP�]iNODGQt�EURXVLFt�PDWHULiO\ a GRVDKRYDQp 
SDUDPHWU\� EURXãHQêFK� SORFK�� 'iOH� VH� SUiFH� ]DPČĜXMH� QD� PČĜLFt� WHFKQLNX SRXåtYDQou pro 
Y\KRGQRFRYiQt�VWUXNWXU\�SRYUFKX� PČĜLGOD SRXåtYDQi�SUR�PČĜHQt�D�NRQWUROX�GpONRYêFK�UR]PČUĤ�
D�QD�]iNODGQt�UR]GČOHQt�D�SRSLV�Y\EUDQêFK�SĜtSUDYNĤ. V GDOãt�þiVWL�MVRX�XYHGHQ\�SĜHGSRNODG\�
pro kvalifikaci obsluhy v REODVWL� WHFKQRORJLH� EURXãHQt�� 9 ]iYČUX� WpWR� SUiFH� MH� ]YROHQD�
VRXþiVWND��QD�NWHUp�MH�DSOLNRYiQD�Y\EUDQi�PHWRGD�EURXãHQt��NG\�ĜHãHQt�MH�SURYHGHQR�DQDO\WLFN\��
3R�Qt�QiVOHGXMH�]KRGQRFHQt� 

 

.OtþRYi�VORYD 

EURXãHQt��EURXVLFt�PDWHULiO��SDUDPHWU\�EURXãHQêFK�SORFK��PČĜidla, GRNRQþRYDFt�RSHUDFH 

 

ABSTRACT 
The bachelor thesis deals with the topic measurement and checking of dimensions in grinding 
operations. To introduce the issue there is in the introductory part of the work a brief 
characteristic and distribution of particular finishing operations. Emphasis is put on grinding 
that is the main subject of this work. In connection with grinding there are mentioned mainly 
basic abrasive materials and achieved parameters of ground surface. Then the work focuses on 
measuring instruments that are used for evaluating surface structure, gauges that are used for 
measuring and controling longitudinal dimensions and on basic distribution and description of 
chosen jigs. In another part are introduced conditions for operator qualifications in the area of 
grinding technology. In conclusion of this work is chosen a component on which is applicated 
chosen grinding, the solution is analytical. After it follows evaluation. 

Key words 

grinding, abrasive material, parametres of ground surface, gauges, finishing operations    
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ÒVOD 
9H�VWURMtUHQVNp�YêUREČ�MVRX�SRåDGDYN\�QD�SĜHVQRVW�UR]PČUĤ�D�NYDOLWX�SRYUFKRYp�YUVWY\�VRXþiVWt�
VWiOH�Y\ããt��'RNRQþRYDFt�RSHUDFH�SDWĜt�PH]L�WHFKQRORJLH�REUiEČQt��NWHUêPL�O]H�W\WR�SRåDGDYN\�
VSOQLW��'RNiåRX�]DMLVWLW�SĜHVQRVW�UR]PČUĤ�Y ĜiGHFK�PLNURPHWUĤ�D�GUVQRVW�REUREHQp�SORFK\�EČåQČ�
v ĜiGHFK� GHVtWHN� Då� VWRYHN� PLNURPHWUĤ�� ODSRYiQtP� O]H� GRNRQFH� GRFtOLW� GUVQRVWL� SRYUFKX�
s SĜHVQRVWt�Då�QD�WLVtF�PLNURPHWUĤ�� 
Jednou z SĜHGQtFK�GRNRQþRYDFtFK�RSHUDFt�MH�EURXãHQt��NWHUp�Pi�VYp�XSODWQČQt�Y NXVRYp�L�VpULRYp�
YêUREČ��%URXãHQt� QDEt]t�PQRKR�YêKRG�� DĢ� Xå� MH� WR�PRåQRVW� Y\XåtW� KR� MDNR�KUXERYDFt� QHER�
GRNRQþRYDFt� RSHUDFL�� WDN� L� REUiEČW� ãLURNp� VSHNWUXP� VRXþiVWt� UĤ]QêFK� WYDUĤ� D� UR]PČUĤ� GtN\�
UR]ViKOp� ãNiOH� PHWRG�� NWHUp� EURXãHQt� QDEt]t�� &HOê� WHQWR� SURFHV� MH� SRPČUQČ� VORåLWê�� DĢ� Xå�
z I\]LNiOQtKR��PHFKDQLFNpKR�QHER�FKHPLFNpKR�KOHGLVND��-H�RYOLYQČQ�PQRKD�IDNWRU\��NWHUp�VH�
SĜtPR� SRGtOt� QD� YêVOHGQČ� NYDOLWČ� RSUDFRYDQp� VRXþiVWL��0H]L� W\� QHMGĤOHåLWČMãt� SDWĜt� EURXVLFt�
PDWHULiO�� .G\å� VH� ĜHNQH� SD]RXUHN�� WDN� VL� YãLFKQL� Y\EDYt� GREX� NDPHQQRX� VSROu s QiVWURML� 
D�]EUDQČPL��NWHUp�VL�] QČM�OLGp�Y\UiEČOL��3D]RXUHN�Pi�VYp�PtVWR�Y REODVWL�EURXãHQt�GRGQHV��VSROX�
s GDOãtPL�SĜtURGQtPL�PDWHULiO\��$YãDN�QRYp�PRåQRVWL��QHMHQ�Y REODVWL�EURXãHQt��V VHERX�SĜLQHVO\�
V\QWHWLFN\� Y\UREHQp� PDWHULiO\� MDNR� MH� GLDPDQW� QHER� NXELFNê� QLWULG� ERUX�� 3ĜHGHYãtP� MHMLFK�
Y\VRNi�WYUGRVW�D�RGROQRVW�XPRåQLOD�REUiEČW�PDWHULiO\��NWHUp�E\�E\O\�]D�SRXåLWt�MLQêFK�ĜH]QêFK�
PDWHULiOĤ�WČåNR�REURELWHOQp� 
S URVWRXFtPL� QiURN\�QD� UR]PČURYRX�SĜHVQRVW� D� NYDOLWX� SRYUFKRYp� YUVWY\� VRXþiVWt� VH� URYQČå�
]Y\ãXMt� SRåDGDYN\� Y REODVWL�PČĜHQt� D� NRQWURO\�� 3UR� Y\KRGQRFRYiQt� VWUXNWXU\� SRYUFKX�� MHMtå�
KODYQt� VORåNX� WYRĜt� GUVQRVW� SRYUFKX�� MH�PRåQRVW� Y\XåtW� SRURYQiYDFt� Y]RUN\�� $OH� Y]KOHGHP�
k Y\VRNêP�SĜHVQRVWHP��NWHUêFK�VH�GQHV�GRVDKXMH��MH�MHMLFK�SRXåLWt�RPH]HQp��D�QH�YåG\�SĜHVQp��
1DPtVWR�WRKR�PDMt�PQRKHP�YČWãt�Y\XåLWt�NRQWDNWQt�D�EH]NRQWDNWQt�PČĜLFt�]DĜt]HQt� 'iOH�PČĜLGOD�
MDNR�MVRX�NDOLEU\��SRVXYQi�PČĜLGOD��PLNURPHWU\�D�GDOãt��NWHUi�VH�SRXåtYDMt�SUR�NRQWUROX�D�PČĜHQt�
GpONRYêFK�UR]PČUĤ�D�SDWĜt�N ]iNODGQtPX�Y\EDYHQt�NDåGp�GtOQ\� K HIHNWLYLWČ�D�~VSRĜH�þDVX�SĜL 
kontrole a PČĜHQt�QDSRPiKDMt�WDNWpå�SĜtSUDYN\��NWHUp�PDMt�YH�VWURMtUHQVWYt�YHONp�]DVWRXSHQt��DĢ�
Xå�MVRX�WR�SĜtSUDYN\�PČĜLFt�QHER�NRQWUROQt� 
&tOHP�EDNDOiĜVNp�SUiFH�MH�REMDVQLW�SUREOHPDWLNX�GRNRQþRYDFt�RSHUDFH�EURXãHQt�� SRXNi]DW�QD�
PDWHULiO\��NWHUp�VH�SUR�EURXãHQt�SRXåtYDMt��XYpVW�SDUDPHWU\�GRVDåHQp�EURXãHQtP�D�SRXNi]DW�QD�
IDNWRU\�� NWHUp� EURXVLFt� SURFHV� RYOLYĖXMt�� 'iOH� SĜLEOtåLW� REODVW� PČĜHQt� D� NRQWURO\� UR]PČUĤ� 
i struktury povrchu. 8YpVW pRåDGDYN\��NWHUp�E\�PČOD�NYDOLILNRYDQi�RVRED�VSOĖRYDW, a nakonec 
QDYUKQRXW�]YROHQRX�GRNRQþRYDFt�RSHUDFL.  
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1 CHARAKTERISTIKA DOKO1ý29$&Ë&+�23(5$&Ë 
3ĜL� EČåQêFK� WĜtVNRYêFK� PHWRGiFK� REUiEČQt� þDVWR� QHO]H� GRViKQRXW� SRåDGRYDQp� SĜHVQRVWL� 
D� KODGNRVWL� REUiEČQpKR� SRYUFKX�� SURWR� VH� Y\XåtYDMt� GRNRQþRYDFt� RSHUDFH� REUiEČQt��
'RNRQþRYDFt� RSHUDFH� VH� ĜDGt� PH]L� WHFKQRORJLH� REUiEČQt�� SĜL� NWHUêFK� MH� GRVDåHQD� ]HMPpQD�
vysRNi�MDNRVW�D�SĜHVQRVW�REUREHQpKR�SRYUFKX��9\VRNp�SĜHVQRVWL�MH�GRVDåHQR�Y GĤVOHGNX�PDOêFK�
SUĤĜH]Ĥ�WĜtVHN� Ty PDMt�]D�QiVOHGHN�VQtåHQt�YHOLNRVWL�ĜH]QêFK�VLO��'HIRUPDFH�REURENX��XStQDþH��
QiVWURMH�D�VWURMH�SDN�GRVDKXMt�Qt]NêFK�KRGQRW��'iOH�MVRX�]GRNRQDOHQ\�I\]LNiOQt�D�PHFKDQLFNp�
YODVWQRVWL� REURENX�� 3ĜHGHYãtP� SRåDGDYHN� QD� WYDU�� MDNRVW� D� SĜHVQRVW� REUiEČQpKR� SRYUFKX�
UR]KRGXMH� R� WRP�� MDNRX� GRNRQþRYDFt� RSHUDFL� MH� YKRGQp� ]YROLW�� -HMLFK� SRXåLWt� MH� SRPČUQČ�
QiNODGQp�� D� SURWR�PXVt� YåG\� GRMtW� N MHKR� RGĤYRGQČQt�� 'RNRQþRYDFt� RSHUDFH� MH�PRåQp� GiOH�
UR]GČOLW�QD�DEUD]LYQt�D�EH]ĜtVNRYp�PHWRG\�REUiEČQt��>�@�  

1.1 $EUD]LYQt�PHWRG\�REUiEČQt 
$EUD]LYQt�PHWRG\�REUiEČQt�MVRX�FKDUDNWHULVWLFNp�Y\XåLWtP�PQRKREĜLWêFK�QiVWURMĤ��NWHUp�QHPDMt�
GHILQRYDQRX�JHRPHWULL�EĜLWX��7\WR�PHWRG\�SDWĜt�N QHMYtFH�Y\XåtYDQêP�WHFKQRORJLtP�REUiEČQt�
v SĜtSDGHFK�� NG\� MVRX� SRåDGDYN\�QD� SĜHVQRVW� WYDUX�� UR]PČUĤ� D� GUVQRVW� SRYUFKX�REUiEČQêFK�
SORFK� YHOPL� Y\VRNp�� 0H]L� KODYQt� DEUD]LYQt� PHWRG\� REUiEČQt� SDWĜt� KRQRYiQt�� ODSRYiQt��
VXSHUILQLãRYiQt�D�EURXãHQt��>�@ 
+RQRYiQt 
3ĜL�WpWR PHWRGČ�VH�SUR�RGHEtUiQt�PDWHULiOX�REURENX�Y\XåtYDMt�EURXVLFt�]UQD��NWHUi�MVRX�QD�SHYQR�
Yi]DQi� SRMLYHP� Y KRQRYDFtFK� OLãWiFK� QHER� NDPHQHFK�� 2� SURFHVX� KRQRYiQt� UR]KRGXMt� ��
parametry: ĜH]Qi�U\FKORVW vc (m.s-1), rychlost posuvovpKR YUDWQpKR�SRK\EX�Yf (m.min-1) D�PČUQê�
tlak pk �03D���NWHUêP�KRQRYDFt�NDPHQ\�SĤVREt�QD�REUREHN��3ĜL�KRQRYiQt�MH�þiVW�QiVWURMH�YH�
VWiOpP� NRQWDNWX� V REUiEČQRX� SORFKRX�� NG\� QiVWURM� Y\NRQiYi� VRXþDVQČ� SRK\E� URWDþQt� 
D�SĜtPRþDUê�YUDWQê��2EUREHN�SDN�PĤåH�Y\NRQiYDW�URWDþQt�SRK\E�VSROHþQČ�V QiVWURMHP��'DOãt�
PRåQRVWt�MH URWDþQt�SRK\E�REURENu a SĜtPRþDUê�YUDWQê SRK\E�QiVWURMH. [7] 
1HMþDVWČML�VH�KRQRYiQt�SRXåtYi�SUR�GRNRQþRYiQt�YiOFRYêFK�GČU��NWHUp�WYRĜt������WpWR�RSHUDFH��
'iOH� VH� KRQXMt� QDSĜ�� KĜtGHOH�� URYLQQp� SORFK\�� 9êKRGRX� MH� YHONi� ãNiOD� PDWHULiOĤ�� NWHUp� O]H�
REUiEČW��/]H�KRQRYDW�OLWLQX��NDOHQRX�L�QHNDOHQRX�RFHO��PRVD]��EURQ]�DSRG��0H]L�W\SLFNp�VRXþiVWL�
GRNRQþHQp� KRQRYiQtP� SDWĜt� YiOFH� VSDORYDFtFK� PRWRUĤ�� ORåLVNRYp� NURXåN\�� NOX]Qi� ORåLVND��
SQHXPDWLFNp�YiOFH��3UR�XNi]NX�MVRX�]GH�XYHGHQ\�KRQRYDFt�VWUoje firmy Gehring (obr. 1). [7] 

 
Obr. 1 +RQRYDFt�VWURMH�ILUP\�*HKULQJ�>�@� 
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/DSRYiQt 
/DSRYiQt�MH�DEUD]LYQt�PHWRGD�REUiEČQt��SĜL�NWHUp�MH�PDWHULiO�RGHEtUiQ�YHOPL�MHPQêP�EURXãHQtP�
SURVWĜHGQLFWYtP� YROQpKR� EUXVLYD�� NWHUp� MH� YH� VWiOpP NRQWDNWX� PH]L� QiVWURMHP� �REU� 2)  
D� REURENHP� �PČNNp� ODSRYDFt� QiVWURMH� SDN� PDMt� EUXVLYR� Y QiVWURML� ]DPDþNDQp� QHER jinak  
XSHYQČQp���1iVWURM�D�REUREHN�VH�YĤþL� VREČ�Y]iMHPQČ�SRK\EXMt��'ČOt� VH�QD�KUXERYDFt�� MHPQp� 
D�YHOPL�MHPQp�ODSRYiQt��/DSRYiQt�MH�PiOR�SURGXNWLYQt�D�Y SRURYQiQt�V GDOãtPL�GRNRQþRYDFtPL�
PHWRGDPL�REUiEČQt�MH�Y\VRFH�QiNODGQp��'DOãt�QHYêKRGRX�MH�MHKR�SUDFQRVW��>�@ 
/DSRYiQtP�VH�RSUDFRYiYDMt�SORFK\�YQČMãt�D�YQLWĜQt�URYLQQp��YiOFRYp�D�WYDURYp��3ĜL�WpWR�PHWRGČ�
je v SRURYQiQt� V RVWDWQtPL� GRNRQþRYDFtPL RSHUDFHPL� GRVDåHQD� QHMY\ããt� UR]PČURYi� SĜHVQRVW� 
D�WDNp�QHMPHQãt�GUVQRVW�SRYUFKX�REURENX��9HONp�Y\XåLWt�Pi�SĜL�RSUDFRYiYiQt�IXQNþQtFK�SORFK�
PČĜLGHO� �QDSĜ�� NDOLEU\��� VRXþiVWt�PRWRUĤ� DXWRPRELOĤ�� ]iYLWRYêFK� VSRMHQt�� R]XEHQt� DSRG��/]H�
ODSRYDW��VOLWLQ\�PČGL��EURQ]�D�PRVD]���VOLWLQ\�KOLQtNX��QLWULGRYDQp�SRYUFK\��VOLQXWp�NDUELG\�DSRG��
Po VNRQþHQt�ODSRYDFt�RSHUDFH�MH�YHOPL�GĤOHåLWp�ODSRYDQRX�VRXþiVW�ĜiGQČ�RþLVWLW��1D�RþLãWČQt�RG�
]UQ�EUXVLYD��SDVW\�D�NDSDOLQ\�VH�SRXåtYi�QDSĜ��SHWUROHM�QHER�UR]WRN�QLWULGX�VRGQpKR��>�; 9] 

 
Obr. ��/DSRYDFt�NRWRXþH�>�@� 

6XSHUILQLãRYiQt 
6XSHUILQLãRYiQt�MH�GRNRQþRYDFt�PHWRGD�REUiEČQt��FKDUDNWHUL]RYDQi�WDNp�MDNR�MHPQp�EURXãHQt��
1HURYQRVWL�QD�REUiEČQpP�SRYUFKX�VH�RGHEtUDMt�VXSHUILQLãRYDFtPL�NDPHQ\��NWHUp�REVDKXMt�YHOPL�
MHPQi� ]UQD�� 3URFHV� VXSHUILQLãRYiQt� SUREtKi� SĜL�PDOêFK� ĜH]QêFK� U\FKORVWHFK� D� SĜL� NPLWDYpP�
SRK\EX� QiVWURMH� �VXSHUILQLãRYDFtFK� NDPHQĤ). 3ĜL� REUiEČQt� GRFKi]t� NH� Y]iMHPQpPX� SRK\EX�
QiVWURMH� D� REURENX�� NG\� REUREHN� Y\NRQiYi� SRK\E� URWDþQt� D� QiVWURM� NPLWDYê� SĜtPRþDUê�
SRVXYRYê��3RK\E�QiVWURMH� SDN� VPČĜXMH� NROPR�QD� VPČU� URWDþQtKR� SRK\EX�REUiEČQp� VRXþiVWL��
3ĜHG� VXSHUILQLãRYiQtP� VH� ]SUDYLGOD� SURYiGt� EURXãHQt�� SRSĜtSDGČ� Y\YUWiYiQt� QHER� MHPQp�
VRXVWUXåHQt��>�@ 
Z YHONp�þiVWL� VH� VXSHUILQLãRYiQt�SRXåtYi�SUR�GRNRQþRYiQt�YQČMãtFK�YiOFRYêFK�SORFK��GiOe se 
SRXåtYi� SUR� GRNRQþRYiQt� GČU� D� URYLQQêFK� SORFK�� 6XSHUILQLãRYDW� O]H� PDWHULiO\� ] litiny, 
QHåHOH]QêFK�NRYĤ�� NDOHQp� D�PČNNp�RFHOL�� 3ĜtNODGHP� VRXþiVWt� ]KRWRYHQêFK� VXSHUILQLãRYiQtP�
MVRX�YDOLYp�SUYN\�ORåLVHN��þHS\�D�NRQFRYp�þiVWL�KĜtGHOĤ�SRXåtYDQp�SUR�NOX]Qi�XORåHQt��>�@ 
0H]L� GDOãt� DEUD]LYQt� PHWRG\� REUiEČQt� SDWĜt� EURXãHQt�� %URXãHQt� MH� KODYQtP� WpPDWHP� WpWR�
EDNDOiĜVNp�SUiFH�D�EXGRX�VH�MtP�]DEêYDW�QiVOHGXMtFt�NDSLWROy. 
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1.2 %H]WĜtVNRYp�PHWRG\�REUiEČQt 
8�EH]WĜtVNRYêFK�PHWRG�REUiEČQt�MH�GĤOHåLWêP�DVSHNWHP�SODVWLFNi�GHIRUPDFH��NWHUi�Y]QLNi�QD�
SRYUFKX�REUiEČQpKR�PDWHULiOX��1ČNWHUp�PHWRG\��QDSĜ��NXOLþNRYiQt��RWU\VNiYiQt��VH�Y\XåtYDMt�
SUR�MHMLFK�þLVWtFt�~þLQHN��9OLYHP�SODVWLFNp�GHIRUPDFH�MVRX�KRGQRW\�SDUDPHWUĤ�VWUXNWXU\�SRYUFKX�
]OHSãHQ\�� MH� ]YêãHQD� WYUGRVW� D� SHYQRVW�� 3ODVWLFNi� GHIRUPDFH� MH� GiOH� GRSURYi]HQD� Y]QLNHP�
WODNRYêFK� ]E\WNRYêFK� QDSČWt� Y PtVWČ� SRYUFKRYp� YUVWY\� PDWHULiOX�� þtPå� GRFKi]t� NH� ]YêãHQt�
PH]H�~QDY\��RGROQRVWL�SURWL�NRUR]L�D�RSRWĜHEHQt��>�@ 

2WU\VNiYiQt��NXOLþNRYiQt��EDORWLQRYiQt 
Tyto EH]WĜtVNRYp�PHWRG\�REUiEČQt�Y\XåtYDMt�N ~SUDYČ�SRYUFKX�DNWLYQt�þiVWLFH��DEUD]LYQt�]UQD��
VNOHQČQp�� NRYRYp� QHER� NHUDPLFNp� NXOLþN\��� NWHUp� MVRX� WODNHP� VWODþHQpKR� Y]GXFKX� QHER�
NDSDOLQ\�YUKiQ\�QD�SRYUFK�XSUDYRYDQp�VRXþiVWL��3DUDPHWU\�þiVWLF��MHMLFK�WYDU��KPRWQRVW��UR]PČU�
D�PDWHULiO��XUþXMt��MDN�GORXKR�EXGH�~SUDYD�SRYUFKX�SUREtKDW�D�MDNi�EXGH�MHKR�YêVOHGQi�NYDOLWD��
2WU\VNiYiQt�Y\XåtYi�DEUD]ivQtFK�]UQ�Y\UREHQêFK�] RUJDQLFNêFK�QHER�PLQHUiOQtFK�PDWHULiOĤ��
.XOLþNRYiQt� Y\XåtYi� ]HMPpQD� OLWLQRYp� QHER�RFHORYp� NXOLþN\��baORWLQRYiQt� VNOHQČQp� NXOLþN\��
.RYRYp�NXOLþN\� MVRX� YêKRGQp�Y]KOHGHP�N MHMLFK�Y\VRNp� SHYQRVWL�� DYãDN� SĜL� ~SUDYČ� SR� QLFK�
]ĤVWiYDMt� QD� SRYUFKX� VWRS\� RWČUX�� 6NOHQČQp� D� NHUDPLFNp� NXOLþN\� VWRS\� RWČUX� QD� SRYUFKX�
QH]DQHFKiYDMt��1HYêKRGRX� MH� MHMLFK�NĜHKNRVW��NG\�SĜL� QiUD]X�QD�XSUDYRYDQê�SRYUFK�GRFKi]t� 
YH�]QDþQp�PtĜH�N MHMLFK�SRãNR]HQt��&HOê�F\NOXV�RWU\VNiYiQt��NXOLþNRYiQt�D�EDORWLQRYiQt�SUREtKi�
YH�VSHFLiOQtFK�NRPRUiFK��&\NOXV�SUREtKi�SĜL�UXþQČ�QDYiGČQêFK� WU\VNiFK��SĜL�SRK\EX� WU\VN\�
QHER� VRXþiVWL� MHMLFK� DXWRPDWL]DFt�� þDVWR� VH� Y\XåtYi� L� &1&� Ĝt]HQt�� 3ĜtNODGHP� VRXþiVWt�
XSUDYRYDQêFK� WČPLWR� PHWRGDPL� MVRX� R]XEHQi� NROD�� SRGYR]NRYp� QiSUDY\�� VSRMRYDFt� W\þH��
PRWRURYp�EORN\��YHQWLO\��>�@� 
9iOHþNRYiQt 
7DWR� PHWRGD� Y\XåtYi� NDOHQi� WYiĜHFt� WČOtVND�� NWHUi� MVRX� RWRþQČ� XORåHQD� Y SĜtSUDYNu  
D�MVRX�SĜLWODþRYDQi�QD�XSUDYRYDQê�SRYUFK�VRXþiVWL��3ĜLWODþRYiQt�MH�EXć�PHFKDQLFNp�]D�SRPRFL�
SUXåLQ�� QHER� K\GUDXOLFNp� WODNHP� NDSDOLQ\�� 9iOHþNRYiQtP� MH� ]SHYQČQD� SRYUFKRYi� YUVWYD� 
D� ]DKOD]RYiQtP� QHURYQRVWt� MH� ]OHSãHQD� GUVQRVW� SRYUFKX�� 3RGOH� SRK\EX� WYiĜHFtKR� WČOtVND� 
D�REURENX�VH�GČOt�QD�VWDWLFNp�D�G\QDPLFNp��3ĜL�VWDWLFNpP�YiOHþNRYiQt�VH�RWiþt� WYiĜHFt� WČOtVNR� 
D� REUREHN��8�G\QDPLFNpKR�YiOHþNRYiQt� SDN� WYiĜHFt� WČOtVNR� QDYtF� Y\NRQiYi� NPLWDYê�SRK\E��
3RXåtYi� VH� SUR� GRNRQþRYiQt� YQLWĜQtFK� L� YQČMãtFK� SORFK�� 9iOHþNRYiQt� MH� PRåQp� SURYpVW� SR�
IUp]RYiQt��VRXVWUXåHQt��KREORYiQt�D�Y\YUWiYiQt��>�@� 

+OD]HQt 
+OD]HQt� MH� GRNRQþRYDFt� RSHUDFH�� SĜL� NWHUp� MH� XSUDYRYDQê� SRYUFK� Y\KOD]RYiQ� GLDPDQWHP�
s NXåHORYRX� ãSLþNRX�� WD�Pi� MDVQČ� GHILQRYDQê�SRORPČU� ]DREOHQt��.XåHORYi� ãSLþND� SĤVREt� QD 
SRYUFK�VRXþiVWL�NRQVWDQWQt�VLORX��7DWR�RSHUDFH�VORXåt�SUR�VRXþiVWL��NWHUp�MVRX�Y\UREHQ\�] WHSHOQČ�
]SUDFRYDQêFK�RFHOt�� 3ĜL� KOD]HQt� Y]QLNDMt� YKRGQp�SRGPtQN\�SUR� NOX]Qp� WĜHQt�� MHOLNRå�Y PtVWČ�
NRQWDNWX� QiVWURMH� V REURENHP� QHGRFKi]t� N RGYDORYiQt� �QD� UR]GtO� RG� YiOHþNRYiQt��� +RGQRWD�
GUVQRVWL�SRYUFKX�VH�RGYtMt�RG�PDWHULiOX�VRXþiVWL�D�RG�SUDFRYQtFK�SRGPtQHN��QHMOHSãtFK�YêVOHGNĤ�
MH�GRVDåHQR�X�RFHOt�V WYUGRVWt����Då����+5&��>�@ 
V WDE�� �� MVRX� GRSOQČQ\� GDOãt� WHFKQRORJLH� REUiEČQt�� NWHUp� O]H� WDN\� SRXåtW� MDNR� GRNRQþRYDFt�
RSHUDFH�D�QHE\O\�]GH�]PtQČQ\� 
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Tab. ��3ĜHKOHG�GRNRQþRYDFtFK�RSHUDFt�REUiEČQt�>�@�  

 

 

 

 
  

'UXK�REUiEČQt Drsnost povrchu Ra 
(�P) 

6WXSHĖ�
SĜHVQRVWL 

IT 
6RXVWUXåHQt 

-HPQp�VRXVWUXåHQt 
9\YUWiYiQt 
9\VWUXåRYiQt 
)Up]RYiQt 

=DãNUDEiYiQt 

����Då���� 
����Då���� 
����Då�0,8 
����Då���� 
����Då���� 
����Då���� 

��Då�� 
��Då�� 
��Då�� 
��Då�� 
��Då��� 
��Då��� 

%ČåQp�EURXãHQt 
-HPQp�EURXãHQt 
.ODVLFNp�KRQRYiQt 

'LDPDQWRYp�KRQRYiQt 
9LEUDþQt�KRQRYiQt 

(OHNWURFKHPLFNp�KRQRYiQt 
6XSHUILQLãRYiQt 

/DSRYiQt 

����Då���� 
����Då���� 
����Då���� 
����Då���� 
����Då���� 
����Då���� 
�����Då���� 
������Då���� 

��Då�� 
��Då�� 
��Då�� 
��Då�� 
��Då�� 
��Då�� 
��Då�� 
��Då�� 

/HãWČQt�NRWRXþL 
/HãWČQt�SiV\ 

&KHPLFNp�OHãWČQt 
(OHNWURFKHPLFNp�OHãWČQt 

.DUWiþRYiQt 
9LEUDþQt�OHãWČQt 

2PtOiQt 

����Då���� 
����Då���� 
����Då�0,4 
����Då���� 
����Då���� 
����Då���� 
����Då���� 

��Då�� 
��Då�� 
��Då�� 
��Då�� 
��Då��� 
��Då��� 
��Då��� 

9iOHþNRYiQt 
.XOLþNRYiQt 
3URWODþRYiQt 

����Då���� 
����Då���� 
����Då���� 

��Då�� 
��Då�� 
��Då�� 
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2 %528â(1Ë 
%URXãHQt� MH� MHGQD�] KODYQtFK�GRNRQþRYDFtFK�PHWRG��SĜL�NWHUp� VH�GRVDKXMH�Y\VRNp� UR]PČURYp�
SĜHVQRVWL� D� MDNRVWL� REUREHQêFK� SORFK�� +LVWRULFN\� VH� ĜDGt� N QHMVWDUãtP� PHWRGiP� REUiEČQt��
V VRXþDVQp�GREČ�YOLYHP�QDUĤVWDMtFtFK� WHFKQRORJLt�D�QRYêFK�PRåQRVWt�Pi�EURXãHQt�XSODWQČQt�
QHMHQ�X�GRNRQþRYDFtFK�RSHUDFt��DOH�WDNp�Y REODVWL�KUXERYiQt��NG\�VYRX�SURGXNWLYLWRX�GRVDKXMH�
VURYQDWHOQêFK�YêVOHGNĤ�MDNR�RVWDWQt�PHWRG\�REUiEČQt��9HONp�XSODWQČQt�Pi�SĜL�YêUREČ�YDOLYêFK�
ORåLVHN��>��@ 

%URXãHQt�MH�FKDUDNWHULVWLFNp�QiVOHGXMtFtPL�]QDN\ [10]: 

x zrna brusiva jsou v bURXVLFtP�QiVWURML�QHSUDYLGHOQČ�UR]PtVWČQD�D�MHGQRWOLYi�]UQD�
VH�OLãt�VYRX�JHRPHWULt��SURWR�GRFKi]t�N QHSUDYLGHOQpPX�~EČUX�WĜtVN\� 

x MHGQRWOLYi�]UQD�PDMt�]iSRUQp�~KO\�þHOD�RGOLãQi�D�þDVWR�GRVDKXMt�YHONêFK�KRGQRW��
FRå�Pi�]D�QiVOHGHN�RYOLYQČQt�REODVWt�SULPiUQt�SODVWLFNp�GHIRUPDFH� 

x ]UQD�MVRX�SRMLYHP�VODEČ�XSHYQČQD�D�GtN\�WRPX�MVRX�SĜHQiãHQp�ĜH]Qp�VtO\�YHOPL�
PDOp�� SĜL� REUiEČFtP� SURFHVX� VH� MHGQRWOLYi� ]UQD� QHER� MHMLFK� þiVWL� VDPRYROQČ�
XYROĖXMt��þtPå�GRFKi]t�N�ÄVDPRRVWĜHQt³�EURXVLFtKR�NRWRXþH� 

x SUĤĜH]� WĜtVHN� GRVDKXMH� KRdnoty cca 10-3 mm2 D� MH� SURPČQOLYê� �VWHMQČ� MDNR� 
X�IUp]RYiQt���SĜL�EURXãHQt�Y]QLNDMt�YOLYHP�YHONêFK�SODVWLFNêFK�GHIRUPDFt�Y\VRNp�
WHSORW\��Då�������&���NG\�GRFKi]t�N UR]WDYHQt�D�VKRĜHQt�QČNWHUêFK�WĜtVHN� 

x MHGQRWOLYi�EUXVQi�]UQD�MVRX�Y ]iEČUX�YHOPL�NUiWNRX�GREX�NYĤOL�Y\VRNêP�ĜH]QêP�
rychlostem (30±100 m.s-1�� D� Y\VRNêP� KRGQRWiP�PČUQêFK� ĜH]QêFK� VLO�� MHMLFKå�
KRGQRW\�VH�PRKRX�SRK\ERYDW�Då�Y GHVHWLWLVtFtFK�03D� 

x NYĤOL�Y\VRNêP�WHSORWiP�SĜL�REUiEČQt�MH�]DSRWĜHEt�SĜLYpVW�ĜH]QRX�NDSDOLQX�PH]L�
REUREHN�L�ĜH]Qê�NRWRXþ� 

x SĜL EURXãHQt�MVRX�RVWĜt�MHGQRWOLYêFK�EUXVQêFK�]UQ�RWXSRYiQ\�D�SyU\�MVRX�]DQiãHQ\�
WĜtVNDPL�� þtPå� GRFKi]t� NH� ]WUiWČ� ĜH]LYRVWL�� WD� VH� SDN� Gi� REQRYLW� ]D� SRPRFt�
RURYQiYDþĤ��MHGQRNDPHQRYp��YtFHNDPHQRYp��SORFKp��WYDURYp�.  

2.1 =iNODGQt�PHWRG\�EURXãHQt 
6WURMtUHQVNi�YêUREa v VRXþDVQRVWL�Y\XåtYi�QČNROLN�UR]ViKOêFK�PHWRG�EURXãHQt��NWHUp�VH�SURYiGt�
]SUDYLGOD�QD�VWDQGDUGQtFK�QHER�þtVOLFRYČ�Ĝt]HQêFK�EUXVNiFK [2]��0H]L�]iNODGQt�PHWRG\�EURXãHQt�
SDWĜt [2]:  

x oEYRGRYp� EURXãHQt� YQČMãtFK� SORFK� GR� NXODWD�� D[LiOQt� EURXãHQt�� KORXENRYp��
rDGLiOQt��EH]KURWp�� 

x REYRGRYp� EURXãHQt� YQLWĜQtFK� SORFK� GR� NXODWD�� EURXãHQt� D[LiOQt�� EH]KURWp��
SODQHWRYp� 

x EURXãHQt�WYDURYp, 

x EURXãHQt�URYLQQp��REYRGRYp��þHOQt.  
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2.1.1 2EYRGRYp�EURXãHQt�YQČMãtFK�SORFK�GR�NXODWD 
$[LiOQt�EURXãHQt 
$[LiOQt�EURXãHQt�Pi�YHONp�Y\XåLWt�SĜL�REUiEČQt�GORXKêFK�URWDþQtFK�VRXþiVWHN�YiOFRYpKR�QHER�
NXåHORYpKR� WYDUX�� 3UR� SRGHSĜHQt� GORXKêFK� D� ãWtKOêFK� VRXþiVWHN� VH� SRXåtYi� OXQHWD��%URXãHQt 
SUREtKi� SĜL� SRGpOQpP� �D[LiOQtP�� SRVXYX�� NGH� MVRX� SRK\E\� REURENX� D� QiVWURMH� QiVOHGXMtFt��
REUREHN� VH� VRXþDVQČ� RWiþt�PH]L� KURW\� (nw) D� NRQi� SRVXYRYê�SRK\E� (vfa) URYQREČåQê� V osou 
REURENX� QHER� VH� REUREHN� SRX]H� RWiþt� (nw) D� QiVWURM� NRQi� SRVXYRYê� SRK\E� (vfa) podpO� RV\�
REURENX�� .RWRXþ� QHER� REUREHN� Y\NRQiYi� UDGLiOQt� SRVXY� (fr) R� KRGQRWX� SUDFRYQtKR� ]iEČUX� 
(ae = fr) QD�NDåGê�]GYLK�QHER�GYRM]GYLK�VWROX��WtP�GRFKi]t�N ~EČUX�REUiEČQpKR�PDWHULiOX. [8]  

+ORXENRYp�EURXãHQt 
8� WpWR� PHWRG\� EURXãHQt� GRFKi]t� N ~EČUX� REUiEČQpKR PDWHULiOX� EČKHP� MHGQRKR� SRGpOQpKR�
]GYLKX� VWROX� SĜL� PDOp� D[LiOQt� U\FKORVWL� SRVXYX�� +ORXENRYp� EURXãHQt� MH� Y\VRFH� SURGXNWLYQt�
PHWRGD�� SĜtGDYN\� QD� EURXãHQt� MVRX� ]GH�PDOp�� 3ĜL� REUiEČQt� MH�PDOp�PQRåVWYt� EURXVLFtFK� ]UQ�
RGĜH]iQR� RGHEUDQêP�PDWHULiOHP�� X� ]E\OêFK� EURXVLFtFK� ]UQ� GRMGH� N MHMLFK� Y\MLVNĜHQt�� FRå� MH� 
X� WpWR� PHWRG\� YHONRX� YêKRGRX�� 3UDFRYQt� �UDGLiOQt�� ]iEČU� (ae) se nastavuje na hodnotu  
0,1±����PP��9êNRQ�X�KORXENRYpKR�EURXãHQt�MH�R���±�����Y\ããt�QHå�X�D[LiOQtKR�EURXãHQt. [2] 

5DGLiOQt�EURXãHQt 
3ĜL�UDGLiOQtP��]DSLFKRYDFtP��EURXãHQt�PXVt�EêW�VSOQČQD�SRGPtQND��NG\�SĜHGPČWHP�REUiEČQt�
MH�WXKê�REUREHN��MHKRå�PD[LPiOQt�GpOND�MH�]SUDYLGOD�lw  �����PP�D�WDWR�GpOND�QHVPt�EêW�YČWãt�
QHå�ãtĜND�EURXVLFtKR�NRWRXþH�bs �PXVt�SODWLW�bs > lw���8�UDGLiOQtKR�EURXãHQt�MH�SRWĜHED�YKRGQČ�
]YROLW�KRGQRWX�UDGLiOQtKR�SRVXYX�VWROX��QHER�NRWRXþH��QD�MHGQX�RWiþNX�REURENX�(fr). 8�EURXãHQt�
QD�KUXER�VH�YROt�Ir  ��������Då������PP��X�EURXãHQt�QD�þLVWR�SDN�Ir  �������Då�������PP��'iOH�
MH� PRåQp� Y\XåtW ãLNPê� SRVXY� EURXVLFtKR� NRWRXþH� v SĜtSDGČ�� NG\ GRFKi]t� N VRXþDVQpPX�
EURXãHQt�YtFH�SORFK. [8]  
8� UDGLiOQtKR� EURXãHQt� VH� GRVDKXMH� R� ��±��� �� Y\ããtKR� YêNRQX� QHå� X� EURXãHQt� D[LiOQtKR��
2EUREHN�VH�SĜL�D[LiOQtP��KORXENRYpP�D�UDGLiOQtP�EURXãHQt�XStQi�PH]L�KURW\��QD�NXåHORYê�QHER�
YiOFRYê�WUQ��SRSĜtSDGČ�GR�VNOtþidla. V SĜtSDGČ�REURENX�R�PDOpP�SUĤPČUX�VH�Y\XåtYDMt�VHĜt]QXWp�
hroty. [8]   

%H]KURWp�EURXãHQt 
7DWR� PHWRGD� EURXãHQt� MH� Y\VRFH� SURGXNWLYQt� D� VYp� Y\XåLWt� Pi� Y KURPDGQp� D� YHONRVpULRYp�
YêUREČ�� %H]KURWp� EURXãHQt� VH� GiOH� UR]GČOXMH� QD� EH]KURWp� SUĤEČåQp� D� EH]KURWp� ]iSLFKRYp�
EURXãHQt. [2] 
3ĜL� EH]KURWpP� SUĤEČåQpP� EURXãHQt� MH� REUREHN� XPtVWČQ� PH]L� GYD� NRWRXþH�� EURXVLFt� 
D�SRGiYDFt��obr. 3���2EYRGRYi�U\FKORVW�SRGiYDFtKR�NRWRXþH�XGiYi�SĜL�REUiEČQt�U\FKORVW�RWiþHQt�
obrobku. 3ĜL�QDWRþHQt�SRGiYDFtKR�NRWRXþH�GRFKi]t�N UR]ORåHQt�MHKR�REYRGRYp�U\FKORVWL�GR�GYRX�
VORåHN��YRGRURYQp�D� VYLVOp��9RGRURYQi�VORåND�REYRGRYp� U\FKORVWL�REURENX�XGČOXMH�SRWĜHEQê�
D[LiOQt� SRK\E� SRVXYRYê�� VYLVOi� VORåND� SDN� REURENX� XGČOXMH� SRWĜHEQRX� REYRGRYRX� U\FKORVW��
7DWR�PHWRGD�Pi�SRXåLWt�]HMPpQD�SUR�EURXãHQt�KODGNêFK�YiOFRYêFK�VRXþiVWt. [2] 
2EUREHN�MH�SĜL�EH]KURWpP�]iSLFKRYpP�EURXãHQt�XPtVWČQ�D[LiOQČ�shora k GRUD]X�PH]L�EURXVLFt�
D�SRGiYDFt�NRWRXþ��SĜLþHPå�RV\�WČFKWR�NRWRXþĤ�MVRX�URYQREČåQp��7DWR�PHWRGD�REUiEČQt�Pi�VYp�
SRXåLWt�X�VRXþiVWt��NWHUp�PDMt�QiNUXåHN��WYDURYp�QHER�NXåHORYp�SORFK\��D�NWHUp�QHPDMt�VWĜHGtFt�
GĤON\��>�@� 
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Obr. 3 %H]KURWp�SUĤEČåQp�EURXãHQt (ns ± IUHNYHQFH�RWiþHQt�EURXVLFtKR�NRWRXþH��Qw ± IUHNYHQFH�RWiþHQt�

obrobku, npk ± IUHNYHQFH�RWiþHQt�SRGiYDFtKR�NRWRXþH��Yfa ± D[LiOQt�U\FKORVW�SRVXYX�VWROX) [9]. 

2.1.2 2EYRGRYp�EURXãHQt�YQLWĜQtFK�SORFK�GR�NXODWD 
$[LiOQt�EURXãHQt 
0HWRGD�YQLWĜQtKR�D[LiOQtKR EURXãHQt�VH�]SUDYLGOD�SRXåtYi�Y SĜtSDGČ��NG\�GpOND�REURENX�lw je 
YČWãt�QHå�ãtĜND�EURXVLFtKR�NRWRXþH�bs��3ĜL�REUiEČQt� VH�REUREHN�RWiþt�REYRGRYRX�U\FKORVWt�vw 
NROHP� VYp� RV\� SURWL� VPČUX� SRK\EX� EURXVLFtKR� NRWRXþH�� NWHUê� VH� XYQLWĜ� REUiEČQp� GtU\� RWiþt�
ĜH]QRX�U\FKORVWt�vc D�SRVRXYi�VH�YH�VPČUX�RV\. [10]  
3RXåtYi� VH� SĜHYiåQČ� SUR� REUiEČQt� GČU� ]D� SRGPtQN\�� NG\� YHOLNRVW� EURXVLFtKR� NRWRXþH�PĤåH�
GRViKQRXW�PD[LPiOQČ����±0,��QiVRENX�SUĤPČUX�EURXãHQp�GtU\��9 SĜtSDGČ�EURXãHQt�PDOêFK�GČU�
VH�SURWR�PXVt�SRXåtW�EURXVLFt�NRWRXþH�YHOPL�PDOêFK�SUĤPČUĤ��8�WDNRYêFK�EURXVLFtFK�NRWRXþĤ�
GRFKi]t�N MHMLFK�U\FKOpPX�RSRWĜHEHQt��EURXVLFt�]UQD�MVRX�Y\VRFH�QDPiKiQD��NRWRXþH�VH�]DQiãt�D�
GRFKi]t�NH�]WUiWČ�ĜH]Qp�VFKRSQRVWL�D�JHRPHWULFNpKR�WYDUX��[10] 

3ODQHWRYp�EURXãHQt 
3ODQHWRYp� EURXãHQt� VH� SRXåtYi� SUR� REUiEČQt� RWYRUĤ� X� REURENĤ� YHONêFK� UR]PČUĤ� D� YHONp�
KPRWQRVWL��X�NWHUêFK�QHQt�PRåQp�MHMLFK�XSQXWt�QD�EUXVFH�QD�GtU\�GR�VNOtþLGOD�QHER�þHOLVWt��2EUiEt�
sH�QD�W]Y��SODQHWRYêFK�EUXVNiFK��2EUREHN�QHNRQi�SRK\E��YãHFKQ\�SRK\E\�NRQi�QiVWURM��2Wiþt�
VH�NROHP�VYp�YODVWQt�RV\��YH�VPČUX�EURXãHQpKR�RWYRUX�NRQi�SRK\E�SRVXYRYê�D�VRXþDVQČ�REtKi�
NROHP�RV\�REURENX��3ĜL�SODQHWRYpP�EURXãHQt� VH�GRVDKXMH�PHQãtFK�SĜHVQRVWt�] GĤYRGX�Qt]Np�
WXKRVWL�YĜHWHQD. [8; 9]  

%H]KURWp�EURXãHQt 
=iNODGQt� SRK\E\�EURXVLFtKR� NRWRXþH� D� REURENX� MVRX� SĜL� EH]KURWpP�EURXãHQt� VWHMQp� MDNR�SĜL�
EURXãHQt�D[LiOQtP��UR]GtO�PH]L� WČPLWR�GYČPD�PHWRGDPL� MH�Y XStQiQt� VRXþiVWL��6RXþiVW� VH�SĜL�
EH]KURWpP�EURXãHQt�YORåt�PH]L�WĜL�NRWRXþH��SRGiYDFt��RSČUQê�D�XStQDFt��obr. 4���3RGiYDFt�NRWRXþ�
]DMLãĢXMH��DE\�VH�VRXþiVW�RWiþHOD��RSČUQê�NRWRXþ�VORXåt�N XUþHQt�SRORK\�VRXþiVWL�D�XStQDFt�NRWRXþ�
XStQi�EČKHP�EURXãHQt�VRXþiVW� WtP��åH�ML�SĜLWODþXMH�NH�NRWRXþL�SRGiYDFtPX�D�RSČUQpPX� Tuto 
PHWRGX�EURXãHQt� O]H� SRXåtW� SRX]H� Y SĜtSDGČ�� NG\� MH� X� VRXþiVWL� VRXRVRVW� YiOFRYpKR�YQČMãtKR�
povrchu s EURXãHQêP�YQLWĜQtP�SRYUFKHP. [8]  
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Obr. 4 %H]KURWp�REYRGRYp�EURXãHQt�YQLWĜQtFK�SORFK�GR�NXODWD (ns ± IUHNYHQFH�RWiþHQt�EURXVLFtKR� 

NRWRXþH��Qw ± IUHNYHQFH�RWiþHQt�REURENX��Qpk ± IUHNYHQFH�RWiþHQt�SRGiYDFtKR�NRWRXþH��Quk ± frekvence 
RWiþHQt�XStQDFtKR�NRWRXþH��Qok ± IUHNYHQFH�RWiþHQt�RSČUQpKR�NRWRXþH��vfa ± D[LiOQt�U\FKORVW�SRVXYX�

stolu) [9]. 

2.1.3 7YDURYp�EURXãHQt 
7DWR�PHWRGD�VORXåt�SUR�EURXãHQt�VRXþiVWt��MHMLFKå�WYDU�SRYUFKX�MH�þDVWR�VORåLWê�D�NRPSOLNRYDQê��
0H]L�VRXþiVWL�REUiEČQp�WYDURYêP�EURXãHQtP�SDWĜt�QDSĜ��NRWRXþRYp�QRåH��UĤ]Qp�WYDURYp�NDOLEU\�
QHER�ãDEORQ\. [2]  

3RXåtYDMt�VH�Y SRGVWDWČ�GYD�]SĤVRE\��NWHUêPL�VH�WDNRYp�WYDU\�EURXVt [2]: 

x SURILORYêPL�NRWRXþL� 

x NRWRXþL� REY\NOpKR� WYDUX�� NGH� VH� Y\XåtYi� ãDEORQD�� SURVWĜHGQLFWYtP� NWHUp� NRQi�
EURXVLFt�NRWRXþ�QHER�VRXþiVW�NRStURYDFt�SRK\E��GDOãt�PRåQRVWt�MH�WYDU�GHILQRYDW�
þtVOLFRYČ� Y SURJUDPRYêFK� EORFtFK� D� QiVOHGQi� UHDOL]DFH� ]D� SRPRFL� þtVOLFRYpKR�
Ĝt]HQt��&1&�EUXVN\�.  

3ĜL� PHWRGČ� WYDURYpKR� EURXãHQt� VH� SRXåtYDMt� KURWRYp� EUXVN\�� URYLQQp� EUXVN\� V YRGRURYQêP�
YĜHWHQHP��EH]KURWp�EUXVN\��MHGQRGXFKp�QHER�VSHFLiOQČ�XSUDYHQp��NRStURYDFt��KURWRYp�EUXVN\��
VSHFLiOQt�EUXVN\�D�EUXVN\�þtVOLFRYČ�Ĝt]HQp. [2] 

2.1.4 5RYLQQp�EURXãHQt 
0HWRGD�URYLQQpKR�EURXãHQt�VORXåt�]SUDYLGOD�MDNR�RSHUDFH�QD�þLVWR��SR�Qtå�QiVOHGXMH�KREORYiQt�
QHER�IUp]RYiQt��ýDVWR�WDNp�QDKUD]XMH�IUp]RYiQt�SĜL�REUiEČQt�PDWHULiOĤ�V Y\VRNRX�WYUGRVWt nebo   
WYUGRX� NĤURX�� %URXãHQt� URYLQQp� SORFK\� SUREtKi� FHOêP� REYRGHP� QHER� þHOHP� EURXVLFtKR�
NRWRXþH. [8] 
2EYRGRYp�EURXãHQt 
3ĜL�REYRGRYpP�EURXãHQt�VH�EURXVt�SRPČUQČ�~]NêP�NRWRXþHP�D�GHIRUPDFH�REURENX�]SĤVREHQi�
WHSOHP� Y]QLNOêP� SĜL� EURXãHQt� MH� QHSDWUQi�� 2EUREHN� NRQi� SRK\E� SĜtPRþDUê� QHER� RWiþLYê��
%URXVLFt�NRWRXþH�VH�QH]DQiãt�D�YOLYHP�RGVWĜHGLYp�VtO\�D�WODNX�EURXVLFt�QHER�ĜH]Qp�NDSDOLQ\�MVRX�
þLãWČQ\�RG�WĜtVHN��-HGQi�VH�R�QHMSĜHVQČMãt�PHWRGX��NWHURX�O]H�EURXVLW�URYLQQp�SORFK\��1HMþDVWČMãt�
Y\XåLWt�Pi�SĜL�EURXãHQt�SĜHVQêFK�URYLQQêFK�SORFK��SRSĜtSDGČ�O]H�EURXVLW�L�SORFK\�WYDURYp��'iOH 
VH�WRXWR�PHWRGRX�Y\UiEt�PČĜLGOD��QiVWURMH��SĜtSUDYN\�DWG��>�����@ 

ýHOQt�EURXãHQt 
ýHOQtP�EURXãHQtP�VH�QHGRVDKXMH�WDNRYêFK�SĜHVQRVWt� MDNR�EURXãHQtP�REYRGRYêP��DYãDN�WDWR�
PHWRGD�MH�PQRKHP�YêNRQQČMãt��%URXVt�VH�þHOHP�NRWRXþH�D�SRXåtYi�VH�SUR�EURXãHQt�SORFK�YČWãt�
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ãtĜN\�� NG\� MH� REY\NOH� SUĤPČU� EURXVLFtKR� NRWRXþH� YČWãt� QHå� ãtĜND� REUiEČQp� SORFK\��2EUREHN�
Y\NRQiYi�SRK\E�SĜtPRþDUê�QHER�RWiþLYê��VWHMQČ�WDN�MDNR�SĜL�REYRGRYpP�EURXãHQt. V VpULRYp� 
D� KURPDGQp� YêUREČ� VH� þDVWR� Y\XåtYi� EURXãHQt� SĜL� SĜtPRþDUpP� SRK\EX� VWROX�� NGH� VH� EURXVt�
KODYQČ�PDOp�VRXþiVWL��QDSĜ��StVWQt�NURXåN\��þHOQt�SORFK\�R]XEHQêFK�NRO�DWG��>��@ 

2.2 3ĜHKOHG PDWHULiOĤ�N�EURXãHQt 
%UXVLYR�MH�ĜH]QêP�PDWHULiOHP�EURXVLFtFK�QiVWURMĤ��]UQD�EUXVLYD�MVRX�VSRMHQD�SRMLYHP��%UXVLYD�
MVRX�RVWURKUDQQi�]UQD� UĤ]QêFK�YHOLNRVWt��Y\]QDþXMt� VH�YHONRX� WYUGRVWt�D�KRXåHYQDWRVWt��2VWUp�
KUDQ\�MHGQRWOLYêFK�]UQ�Y\VWXSXMt�QDG�SRYUFK�EURXVLFtKR�QiVWURMH��þtPå�Y]QLNDMt�EĜLW\��7\WR�EĜLW\�
PDMt�UĤ]QRX�JHRPHWULL��~KHO�ĜH]X�EêYi�]SUDYLGOD�YČWãt�QHå����� [5; 21] 

1D�]iNODGČ�WYDUX�VH�EUXVLYD�UR]GČOXMt�QD [5]: 

x YROQi�]UQD��EURXVLFt��ODSRYDFt�D�OHãWLFt�SUiãN\� 

x ]UQD�UR]SWêOHQi�Y PD]DGOHFK��EURXVLFt�SDVW\� 

x ]UQD�SĜLOHSHQi�N SRGNODGX��OHãWLFt�SOiWQD��EURXVLFt�SDStU\�� 

x EURXVLFt� QiVWURMH� D� SRPĤFN\�� X� NWHUêFK� MVRX� EUXVQi� ]UQD� VMHGQRFHQD� D� spojena 
UĤ]QêPL�GUXKy pojiv.  

3RGOH� SĤYRGX� VH� EURXVLFt� PDWHULiO\� UR]GČOXMt� QD� SĜtURGQt a XPČOp �V\QWHWLFNp�. Volba 
EURXVLFtKR�PDWHULiOX�]iYLVt�QD�YODVWQRVWHFK�REUiEČQpKR�PDWHULiOX��>�����@� 

2.2.1 3ĜtURGQt�EURXVLFt�PDWHULiO\ 
3ĜtURGQt� EUXVLYD� FKDUDNWHULVWLFNp� VYRX� ]UQLWRX� QHER� SRUp]Qt� VWUXNWXURX�PDMt� Y SĜtURGČ� YHONp�
]DVWRXSHQt�� -HGQi� VH� R� KRUQLQ\� D� QHURVW\�� SDWĜt� VHP�� StVNRYHF�� EĜLGOLFH�� SHP]D�� JUDQiW��
FKDOFHGRQ��NĜHPHQ��SĜtURGQt�NRUXQG��VPLUHN�D�GLDPDQW��3ĜL�YêUREČ�VH�QČNWHUp�] QLFK�SRXåtYDMt�
FHOp��MLQp�VH�]DVH�]SUDFRYiYDMt��QDSĜ��YH�IRUPČ�SUiãNX���= YHONp�þiVWL�MVRX�W\WR�PDWHULiO\�SRXåLW\�
SUR�YêUREX�EURXVLFtFK�SOiWHQ��=SUDYLGOD�VH�SĜtURGQt�EUXVLYD�SRXåtYDMt�Y SĜtSDGČ��NG\�]D�SRPRFL�
XPČOpKR�EUXVLYD� QHQt�PRåQp� GRViKQRXW� VWHMQêFK�YêVOHGNĤ�� SRSĜtSDGČ� SRNXG� MH� OHYQČMãt� QHå�
XPČOp��>�; 21; 22; 23] V QiVOHGXMtFtP�WH[WX�MH�FKDUDNWHULVWLND�Y\EUDQêFK�SĜtURGQtFK�EUXVLY� 
3ĜtURGQt�NRUXQG 
-HGQi�VH�R�PLQHUiO��NWHUê�MH�WYRĜHQ�SĜHYiåQp�NU\VWDOLFNêP�R[LGHP�KOLQLWêP��R[LG�KOLQLWê�± GiOH�
jen Al2O3��� Pi� ãHGREtORX� Då� QD]HOHQDORX� EDUYX�� 0i� YHONRX� WYUGRVW�� KRGQRWD� WYUGRVWL� QD�
0RKVRYČ�VWXSQLFL�MH���± 9,5. V SĜtURGČ�VH�Y\VN\WXMH�QČNROLN�MHKR�GUXKĤ��-HKR�FHQD�MH�Y\VRNi��
SURWRåH�MH�REWtåQp�KR�]tVNDW��3RXåtYi�VH�SUR�EURXãHQt�RFHOL��WHPSHURYDQp�OLWLQ\��WYUGpho bronzu, 
RFHOL�QD�RGOLWN\��þDVWR�VH�WDNp�SRXåtYi�SUR�EURXãHQt�GĜHYD��>������@ 

Smirek 
Je to jeden z QHMVWDUãtFK� EURXVLFtFK PDWHULiOĤ�� 3RGREQČ� MDNR� NRUXQG� MH� WYRĜHQ� NU\VWDOLFNêP�
Al2O3�� DOH� ]GH� MHKR� REVDK� QHQt� YČWãt� QHå� ������1HQt� FKHPLFN\� þLVWê�� NYĤOL� SĜtPČVtP� MVRX�
omezeny jeho brRXVLFt vlastnosti. V GQHãQt� GREČ� Pi� VWiOH� Y\XåLWt�� MH� YKRGQê� SUR� YêUREX 
EURXVLFtFK�SOiWHQ�D SDStUĤ��]HMPpQD�QD�NRY\��>������@� 
3tVNRYHF 
3tVNRYHF� MH� KRUQLQD� WYRĜHQi� ] YHONp� þiVWL� NĜHPHQQêPL� ]UQ\�� NWHUi� MVRX� VSRMHQD� SĜtURGQtPL�
cement\�� NĜHPLþLWê�� MtORYLWê�� YiSHQLWê�� =H� YãHFK� EURXVLFtFK� PDWHULiOĤ� MH� StVNRYHF� QHMVWDUãt��
K MHKR�YêKRGiP�SDWĜt�VFKRSQRVW�VDPRRVWĜHQt�D� W]Y��VWXGHQê�YêEUXV��%ČKHP�EURXãHQt�VH�MDNR�
FKOD]HQt�SRXåtYi�YRGD��EêYi�R]QDþRYiQ�MDNR�ÄYRGQt�EURXVLFt�NiPHQ³��>��@ 
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%ĜLGOLFe 
-HGQi�VH�R�XVD]HQRX�KRUQLQX��VORåHQt�D�YHOLNRVW�EĜLGOLFH�Pi�YtFH�YDULDQW��3UR�EURXãHQt�VH�SRXåtYi�
SRX]H�KRPRJHQQt�EĜLGOLFH��NWHUi�REVDKXMH�YHONp�PQRåVWYt�R[LGX�NĜHPLþLWpKR��GiOH�MHQ�6L22). 
-HMt� Y\XåLWt� MH� SĜL� YêUREČ� MHPQêFK� GRNRQþRYDFtFK� REWDKRYDFtFK� NDPHQĤ�� 3UR� FKOD]HQt� VH�
SRXåtYi�ĜLGãt�ROHM��SRSĜtSDGČ�ROHM�V SHWUROHMHP��'iOH�H[LVWXMH�L�W]Y��ÄYRGQt�EĜLGOLFH³. [22] 
Chalcedon 
&KDOFHGRQ�MH�KRUQLQD��NWHUi�MH�WYRĜHQD�Då�] 99,5 % SiO2��MH�YKRGQi�SUR�YêUREX�EURXVNĤ��([LVWXMH�
QČNROLN�GUXKĤ�FKDOFHGRQX��'UXK�$5.$16$6�SDWĜt�PH]L�QHMNYDOLWQČMãt��QHMþDVWČML�VH�Y\VN\WXMH�
v EtOp�EDUYČ�D�MH�FKDUDNWHULVWLFNê�YHONRX�WYUGRVWt�D�MHPQRVWt��'DOãtP�MH�QDSĜ��GUXK�0,66,66,33,��
NWHUê� MH� Y SRURYQiQt� V $5.$16$6(0� PpQČ� NYDOLWQt�� MH� PČNþt� D� KUXEãt�� 3DWĜt� VHP� WDNp�
SD]RXUHN�� FRå� MH� FKDOcedon s MHPQR]UQQêP� NĜHPHQHP�� 3D]RXUHN� E\O� SRXåtYiQ� Xå� Y GREČ�
SUDYČNX�D�L�Y GQHãQt�GREČ�Pi�VYp�Y\XåLWt��3RXåtYi�VH�SĜHYiåQČ�SUR�YêUREX�EURXVLFtFK SOiWen  
D�SDStUĤ�SUR�EURXãHQt�GĜHYD. [22]  
*UDQiW 
V þLVWp�IRUPČ�VH�MHGQi�R�SRORGUDKRNDP��0i�YČWãt�WYUGRVW�D�KRXåHYQDWRVW�QHå�SD]RXUHN��*UDQiW�
MH�QHMSRXåtYDQČMãtP�SĜtURGQtP�EUXVLYHP. [24] 

2.2.2 8PČOp�EURXVLFt�PDWHULiO\ 
8PČOp� �V\QWHWLFNp��EURXVLFt�PDWHULiO\�PDMt�YêUD]QČ�YČWãt�SRXåLWt�RSURWL�SĜtURGQtP EURXVLFtP 
PDWHULiOĤP�� VORXåt� SUR� YêUREX� EURXVLFtFK� QiVWURMĤ�� 3DWĜt� VHP� XPČOê� NRUXQG�� PRQRNRUXQG��
NDUELG� NĜHPtNX�� NDUELG� ERUX�� NXELFNê� QLWULG� ERUX�� V\QWHWLFNê� GLDPDQW�� R[LG� KOLQLWê� D� R[LG�
FHULþLWê. [5; 21]  
8PČOê�NRUXQG 
0H]L�EUXVLY\�MH�XPČOê�NRUXQG�QHMUR]ãtĜHQČMãt��-HGQi�VH�R�WDYHQê�$O2O3��MHKR�YêURED�SUREtKi�
v HOHNWULFNp�REORXNRYp�SHFL��2EVDK�$O2O3 PĤåH�EêW�UĤ]Qê��SRGOH�WRKR�VH�WDNp�RGYtMt�]EDUYHQt�
korundu. %ČåQê�XPČOê�NRUXQG�REVDKXMH���±98 % Al2O3��SRGOH�þLVWRW\�VXURYLQ�MH�]EDUYHQ�GR�
KQČGD�Då�GR�þHUQD��%tORX�EDUYX�Pi�XPČOê�NRUXQG��NWHUê�MH�Y\UREHQê�] þLVWpKR�Al2O3��3ĜLGiQtP�
SĜtVDG\� R[LGX� FKURPX� N WRPXWR� XPČOpPX� NRUXQGX� Y]QLNQH� W]Y�� NRUXQG� UXEtQRYê�� NWHUê�Pi�
UĤåRYRX�EDUYX��,�SĜHV�MHKR�YHONRX�WYUGRVW�GRFKi]t�U\FKOH�N MHKR�RWXSHQt��-H�YKRGQê�SUR�REUiEČQt�
PDWHULiOĤ�� NWHUp� GiYDMt� GORXKR� MLVNUX�� SUR� REUiEČQt� YHONêFK SORFK�� SURILOĤ� D� SUR� EURXãHQt�
QiVWURMĤ�� 3RXåtYi� VH� SUR� EURXãHQt� RFHOt�� WHPSHURYDQp� OLWLQ\�� WYUGpKR� EURQ]X� D� RFHOt� 
na odlitky. [5; 21; 25]  
.DUELG�NĜHPtNX��6L&� 
.DUELG�NĜHPtNX��]QiPê�WDNp�SRG�Qi]YHP�NDUERUXQGXP��VH�Y\UiEt�UHGXNFt�6L22 YHOPL�þLVWêP�
koksem. V SRURYQiQt�V NRUXQGHP�Pi�NDUELG�NĜHPtNX�YČWãt� WYUGRVW��KRXåHYQDWRVW�D�RGROQRVW��
3R�GLDPDQWX�SDWĜt�N QHMWYUGãtPX�D�QHMRVWĜHMãtPX�PDWHULiOX��DOH�MHKR�]UQD�MVRX�SRPČUQČ�NĜHKNi��
-H� VYČWOH� ]HOHQp� EDUY\�� Y SĜtWRPQRVWL�PpQČ� þLVWêFK� VXURYLQ� MH� WPDYČ� ]HOHQê�� -H� YKRGQê� SUR�
EURXãHQt� ãHGp� OLWLQ\�� PRVD]L�� PČGL�� QLWULGRYDQp� RFHOL�� PČNNêFK� EURQ]Ĥ�� OHKNêFK� NRYĤ��
NHUDPLFNp�KPRW\��VNOD��NDPHQH�D�VOLQXWêFK�NDUELGĤ. [5; 26; 27]  

Karbid boru (B4C)  
9êFKR]tPL� VXURYLQDPL� SUR� YêUREX� NDUELGX� ERUX� MVRX� N\VHOLQD� ERULWi� D� YHOPL� þLVWê� NRNV��
3URGXNWHP�MVRX�SDN�PDOp��NRYRYČ�OHVNOp�NU\VWDON\��NWHUp�PDMt�Y\VRNRX�WYUGRVW��.DUELG�ERUX�
SDWĜt� N QHMWYUGãtP� XPČOêP�PDWHULiOĤP��0RKVRYD� VWXSQLFH� WYUGRVWL� XGiYi� KRGQRWX� ������ 3ĜL�
styku s N\VHOLQDPL�D�]iVDGDPL�MH�QHXWUiOQt��-HKR�YêURED�MH�]QDþQČ�QiNODGQi��þDVWR�VH�SRXåtYi�
MDNR� QiKUDGD� ]D� GLDPDQWRYp� EUXVLYR�� 6Yp� Y\XåLWt� Pi� Y MDGHUQpP� D� ]EURMQtP� SUĤP\VOX�� -H�
YKRGQê�SUR�EURXãHQt�VOLQXWêFK�NDUELGĤ��OHãWČQt�GLDPDQWĤ�D�NDUELGX�ZROIUDPX. [27; 28]  
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Monokorund 
0RQRNRUXQG�VH�Y\UiEt�UHGXNFt�EDX[LWX��REVDK�$O2O3 X�QČM�SĜHGVWDYXMH�YtFH�QHå�������7YRĜt�KR�
MHGQRWOLYp� NU\VWDO\�� NWHUp� MVRX� RPH]HQ\� SĜLUR]HQêPL� NU\VWDORYêPL� SORFKDPL�� 7YDU� ]UQ� MH�
SUDYLGHOQê�D�]UQD�MVRX�VWHMQRURGi� =UQD�QHMVRX�GRSURYi]HQD�YQLWĜQtP�SQXWtP��QD�SRYUFKX�WDN�
QHMVRX�WUKOLQ\��9êMLPHþQi�MH�X�QČM�Meho samobrRXVLFt VFKRSQRVW��-H�Y\VRFH�WYUGê�D�PHFKDQLFN\�
RGROQê�� 9KRGQê� MH� SUR� EURXãHQt� QiVWURMĤ�� Y\VRNROHJRYDQp� U\FKORĜH]Qp� RFHOL� D� VORåHQêFK�
SURILOĤ. [5; 29] 
'DOãtPL�PDWHULiO\�MVRX�NXELFNê�QLWULG�ERUX�D�GLDPDQW��W\WR�PDWHULiO\�MVRX�SRSViQ\�v QiVOHGXMtFt�
podkapitole. V WDE����MH�XYHGHQR�R]QDþHQt�Y\EUDQêFK�EUXVLY�  
 
Tab. 2 2]QDþHQt�Y\EUDQêFK�EUXVLY�>�@� 

0DWHULiO�EUXVLYD Barva 2]QDþHQt�GOH�
ý61 

3ĜtURGQt   
*UDQiW�  G 
Smirek  S 

Pazourek  P 
8PČOi   

Al2O3 

%tOê 
5ĤåRYê 
+QČGê 
ýHUQê 

99A 
98A 
96A 
85A 

SiC =HOHQê 
ýHUQê 

49C 
48C 

B4C  B 
.XELFNê�QLWULG�ERUX�  BN 

'LDPDQW��SĜtURGQt�L�XPČOê�  D 

 

2.3 6XSHUWYUGp�ĜH]Qp PDWHULiO\ 
9ODVWQRVWL� VXSHUWYUGêFK PDWHULiOĤ� ± GLDPDQWX� D� NXELFNpKR� QLWULGX� ERUX�� SĜHGHYãtP� Y\VRNi�
WYUGRVW�D�WHSHOQi�RGROQRVW��XPRåĖXMt�YêUREX�EURXVLFtFK�QiVWURMĤ��]HMPpQD�EURXVLFtFK�NRWRXþĤ���
NWHUp� VH� Y\]QDþXMt�� Y\VRNRX� RGROQRVWt� SURWL� RSRWĜHEHQt�� MHPQRX� VWUXNWXURX� D� VWiORVWt� WYDUX� 
D�ĜH]QêFK�YODVWQRVWt��>��@� 

2.3.1 Diamant 
'LDPDQW�SĜHGVWDYXMH�þLVWRX�IRUPX�XKOtNX��NWHUi�NU\VWDOL]XMH�Y NXELFNp�VRXVWDYČ��-H�QHMWYUGãtP�
PLQHUiOHP�� . Yê]QDPQpPX� YêYRML� GRãOR� Y ���� OHWHFK� PLQXOpKR� VWROHWt�� NG\� E\OD� Y\UREHQD�
XPČOi� �V\QWHWLFNi�� YHU]H� GLDPDQWX. Diamanty sH� SRXåtYDMt� YH� ãSHUNDĜVWYt�� Y\XåtYDMt� VH� SUR�
YêUREX� ĜH]QêFK� QiVWURMĤ�� EURXVLFtFK� SDVW�� SUiãNĤ�� HOHNWURQLFNêFK� VRXþiVWHN� DSRG�� )\]LNiOQt�
YODVWQRVWL� V\QWHWLFNpKR� GLDPDQWX� MVRX� Y PQRKD� SĜtSDGHFK� OHSãt� Y SRURYQiQt� V MHKR� SĜtURGQt�
YHU]t. [30]  
V SRURYQiQt� V ostDWQtPL� PDWHULiO\� Pi� GLDPDQW� QHMYČWãt� WYUGRVW� �REU� 5), jeho tvrdost je dle 
0RKVH�����9\VN\WXMH�VH�WpPČĜ�YH�YãHFK�EDUYiFK��QHMþDVWČMãt�MH�EtOi�YDULDQWD��0i�Y\VRNê�LQGH[�
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ORPX� VYČWOD�� Y\VRNRX�PČUQRX� KPRWQRVW� D� MHKR� WHSHOQi� YRGLYRVW� MH� QHMY\ããt� ]H� YãHFK� OiWHN� 
7HSHOQi�UR]WDåQRVW�MH�X�QČM�YHOLFH�PDOi��MH�FKHPLFN\�LQHUWQt�YĤþL�YČWãLQČ�N\VHOLQ�D�]iVDG. [31]  

 
Obr. 5 3RURYQiQt�WYUGRVWL�Y\EUDQêFK�PDWHULiOĤ�SRGOH�.QRRSRYL�VWXSQLFH�WYUGRVWL�>��@.

3ĜL�REUiEČQt� MH�SRWĜHED�]RKOHGQLW� MHKR�WHSHOQRX�VWiORVW�� WD�MH�]KUXED�GR������&��.YĤOL�DILQLWČ�
k åHOH]X� SĜL� Y\VRNêFK� WHSORWiFK� QHQt� YKRGQp� GLDPDQW� SRXåtYDW� SUR� EURXãHQt� RFHOt�� 9\VRNp�
teploty v PtVWČ�ĜH]X�MVRX�GRSURYi]HQ\�FKHPLFNRX�UHDNFt��SĜL�NWHUp�VH�PČQt�VWUXNWXUD�GLDPDQWX�
spolu s EURXãHQêP�SRYUFKHP��.URPČ�EURXVLFtFK�NRWRXþĤ�VH�GLDPDQW� WDNp�SRXåtYi�YH� IRUPČ�
brousiFtFK�WČOHV�QHER�MHPQêFK�SUiãNĤ�N KRQRYiQt��OHãWČQt�D�ODSRYiQt. [19] 
3UR�V\QWHWL]DFL�GLDPDQWĤ�VH�SRXåtYDMt�SĜHGHYãtP�GYČ�PHWRG\��0HWRGD�+3+7��+LJK�3UHVVXUH�
High Temperature) (obr. 6�� GRNiåH� VQDGQR� QDVLPXORYDW� SĜLUR]HQp� SURVWĜHGt�� YH� NWHUpP�
GLDPDQW\� Y]QLNDMt�� 7DWR� PHWRGD� SUREtKi� ]D� SĤVREHQt� WODNX� RNROR� �� ���� DWP� D� SĜL� WHSORWČ� 
okolo 1500 �&�]D�SRPRFL�NDWDO\]iWRUĤ��7tP� MVRX�Y\WYRĜHQ\�YKRGQp�SRGPtQN\�SUR�SĜHPČQX�
KH[DJRQiOQt�PĜtåN\�JUDILWX�QD�NXELFNRX�PĜtåNX��'DOãt�PHWRGRX�V\QWHWL]DFH� MH�PHWRGD�&9'�
(Chemical Vapour Deposition). [32]  

 
Obr. 6 +3+7�OLV�SUR�YêUREX�V\QWHWLFNêch GLDPDQWĤ�>��@. 
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2.3.2 .XELFNê�QLWULG�ERUX 
.XELFNê�QLWULG�ERUX��.1%��MH�SRPČUQČ�QRYêP�EURXVLFtP�PDWHULiOHP��QHY\VN\WXMH�VH v SĜtURGČ� 
-HKR� YêURED� VH� SURYiGt� V\QWp]RX� ] KH[DJRQiOQtKR� QLWULGX� ERUX� ]D� SĤVREHQt� Y\VRNêFK� WODNĤ� 
a teplot. [30; 33]  
0i�QLåãt�WYUGRVW�QHå�GLDPDQW��GOH�0RKVH�����6 GLDPDQWHP�PDMt�PQRKR�VSROHþQêFK�YODVWQRVWt��
+ODYQtP�UR]GtOHP�MH�SĜHGHYãtP�WHSHOQi�RGROQRVW��WD�MH�X�NXELFNpKR�QLWULGX�ERUX�SĜLEOLåQČ�GR�
������&��GiOH�Pi�PQRKHP�Y\ããt�FKHPLFNRX�VWiORVW��3URWR�VH�SRXåtYi�SĜHGHYãtP�SUR�REUiEČQt�
NDOHQêFK� RFHOt�� MHMLFKå� WYUGRVW� MH� Y\ããt� QHå� ��� +5&�� 9 SĜtSDGČ�� NG\� REUiEČQê� PDWHULiO�
QHGRVDKXMH� WpWR� WYUGRVWL�� EURXVLFt YUVWYD� NRWRXþH� MH� ]DQiãHQD� D� GRFKi]t� NH� ]WUiWČ� EURXVLFtFK�
YODVWQRVWt. [33]  
3UR�YêUREX�EURXVLFtFK�NRWRXþĤ�VH�SRXåtYDMt�GYD�GUXK\�SRMLY��NHUDPLFNp�D�SU\VN\ĜLþQp��.RWRXþH�
s SU\VN\ĜLþQêP�SRMLYHP�VH�SRXåtYDMt�]HMPpQD�N GRNRQþRYDFtPX�EURXãHQt�NDOHQêFK�RFHOt��NWHUp�
PĤåH�SUREtKDW�V FKOD]HQtP�QHER�EH]�FKOD]HQt��.RWRXþH�V NHUDPLFNêP�SRMLYHP�MVRX�YKRGQp�SUR�
SRORKUXERYDFt�D�GRNRQþRYDFt�EURXãHQt�NDOHQêFK�RFHOt��SUR�FKOD]HQt�VH�SRXåtYDMt�YRGQt�UR]WRN\�
UR]SXVWQêFK� ROHMĤ�� 3RYUFK\� GRNRQþHQp� NRWRXþL� ] NXELFNpKR� QLWULGX� ERUX�PDMt� YHVPČV� OHSãt�
YODVWQRVWL��QHå�NG\E\�E\OR�SRXåLWR�MLQp�EUXVLYR��3URWR�MH�NXELFNê�QLWULG�ERUX�YKRGQê�SUR�YêUREX�
ORåLVHN��QiVWURMĤ��Y OHWHFNpP�D�DXWRPRELORYpP�SUĤP\VOX�DSRG��>������@ 

2.4 %URXVLFt�QiVWURMH 
0H]L�EURXVLFt�QiVWURMH�SDWĜt�EURXVLFt�NRWRXþH��NDPHQ\��SiV\�D�VHJPHQW\��7\WR�QiVWURMH�REVDKXMt�
]UQD� EUXVLYD�� X� QLFKå� MH� GĤOHåLWi� YKRGQi� YROED� SRMLYD��=UQD� EUXVLYD�PĤåRX� EêW� YROQi� QHER�
Yi]DQi��9 SĜtSDGČ�YROQêFK�]UQ�EUXVLYD�MVRX�WR�EURXVLFt�D� OHãWLFt�SDVW\�D�SUiãN\��9i]DQi�]UQD�
EUXVLYD�MVRX�EXć�QDQHVHQi�D�]DNRWYHQi�QD�EURXVLFtFK�SiVHFK�D�EURXVLFtFK�D�OHãWLFtFK�SDStUHFK� 
D� SOiWQHFK�� QHER� Y WXKêFK� D� SUXåQêFK� WČOHVHFK� �EURXVLFt� SLOQtN\�� EURXVLFt� VHJPHQW\��
VXSHUILQLãRYDFt�D�KRQRYDFt�NDPHQ\��EURXVLFt�NRWRXþH��EURXVLFt�WČOtVND�DM��� 6WDQGDUGQt�]QDþHQt�
EURXVLFtFK�QiVWURMĤ�MH�XYHGHQR�QD�REU��7. 3UR�RSHUDFL�EURXãHQt�VH�QHMþDVWČML�SRXåtYDMt�EURXVLFt�
NRWRXþH. [7] 

 
Obr. 7 6WDQGDUGQt�]QDþHQt�EURXVLFtFK�QiVWURMĤ�>��@. 

2.4.1 6WDQGDUGQt�EURXVLFt�NRWRXþH 
Mezi tHFKQRORJLFN\� QHMUR]ãtĜHQČMãt� PDWHULiO\�� NWHUp� VH� SRXåtYDMt� SUR� YêUREX� VWDQGDUGQtFK�
EURXVLFtFK�NRWRXþĤ, SDWĜt R[LG�KOLQLWê �XPČOê�NRUXQG��HOHNWULW��D�NDUELG�NĜHPtNX��NDUELGVLOLFLXP��
karborundum). [14]  
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%URXVLFt�NRWRXþH�MVRX�VSHFLILNRYiQ\�NYDOLWRX [36]: 

5R]PČU 
A 

Druh zrna 
B 

Zrnitost  
C 

Tvrdost  
D 

Struktura 
E 

Druh pojiva 
F 

3UDFRYQt�
rychlost 

3ĜtNODG�R]QDþHQt�EURXVLFtKR�NRWRXþH [36]: 

125 î 10 î 20      99BA           60                L                  9                      V                    C35 
A ± UR]PČU��YQČMãt�SUĤPČU î ãtĜND î SUĤPČU�RWYRUX��Y tab. 3 jsou k UR]PČUĤP�XYHGHQ\�L�WYDU\ 

       Y\EUDQêFK�EURXVLFtFK�NRWRXþĤ���������� 
B ± GUXK�]iNODGQtKR�EURXVLFtKR�PDWHULiOX� 

C ± ]UQLWRVW��]QDþt�VH�RG�þtVOD�����YHOPL�KUXEê��GR�þtVOD������YHOPL�MHPQê�� 
D ± WYUGRVW��StVPHQD�GOH�DEHFHG\�*��YHOPL�PČNNê��± 6��YHOPL�WYUGê�� 

E ± VWUXNWXUD��]QDþt�VH�þtVO\��REY\NOH��±14, 

F ± druh pojiva: V ± NHUDPLFNp��%�± XPČOi�SU\VN\ĜLFH��5�± SU\å��0�± magnezit.  

 
'UXK� EURXVLFtKR�PDWHULiOX VH� YROt� SRGOH� YODVWQRVWt� REUiEČQpKR�PDWHULiOX��2[LG� KOLQLWê� VH�
SRXåtYi�SUR�EURXãHQt�RFHOt��RFHOt�QD�RGOLWN\�� WYUGêFK�EURQ]Ĥ�D� WHPSHURYDQêFK� OLWLQ�� �.DUELG�
NĜHPtNX�VORXåt�SUR�EURXãHQt�PRVD]L��VNOD��NHUDPLN\��ãHGp�OLWLQ\��OHKNêFK�NRYĤ�D�MHMLFK�VOLWLQ��
slinuWêFK�NDUELGĤ�D�PČGL. [14] 
Zrnitost brusiva VH�YROt�QD�]iNODGČ�SRåDGRYDQp�GUVQRVWL�SRYUFKX�REUiEČQp�VRXþiVWL��3UR�SRXåLWt�
REHFQČ�SODWt��åH�SĜL�MHPQČMãtP�]UQX�GRFKi]t�N PHQãtPX�]DKĜtYiQt�REURENX�D�MH�GRVDåHQR�OHSãtFK�
NYDOLW�SRYUFKX��+UXEãt�]UQR�VH�SRXåtYi�SUR�~EČU�YČWãtKR�PQRåVWYt�PDWHULiOX��NYDOLWD�SRYUFKX�
GRVDKXMH�QLåãtFK�KRGQRW��MH�YKRGQp�SUR�EURXãHQt�PRVD]L��KOLQtNX�D�PČGL. [14; 17] 
Tvrdost NRWRXþH Y\MDGĜXMH�RGSRU��NWHUê�SĜL�EURXãHQt�NODGH�SRMLYR�SURWL�XYROĖRYiQt�MHGQRWOLYêFK�
zrn brusiva z QiVWURMH�� 1D� ]iNODGČ� ]SĤVREX� EURXãHQt� D� GUXKX� EURXVLFtKR�PDWHULiOX� VH� ]YROt�
SRåDGRYDQi�WYUGRVW��3UR�SRXåLWt�SODWt��þtP�MH�KRGQRWD�WYUGRVWL�EURXãHQpKR�PDWHULiOX�YČWãt�D�þtP�
MH�YČWãt�EURXãHQi�SORFKD�VSROHþQČ�VH VW\þQRX�SORFKRX�EURXVLFtKR�NRWRXþH�� WtP�PČNþt� VH�YROt�
EURXVLFt�NRWRXþ. [14; 18]  
Pod pojmem struktura (sloh) VH� UR]XPt� Y]GiOHQRVW� PH]L� MHGQRWOLYêPL� EURXVLFtPL� ]UQ\��
SRSĜtSDGČ� VWUXNWXUD� WDNp� Y\MDGĜXMH� KXWQRVW� EURXVLFtKR� QiVWURMH�� 6 rostouFtP� þtVOHP� URVWH�
Y]GiOHQRVW� PH]L� ]UQ\�� 2EHFQČ� SODWt�� åH� V URVWRXFt� WYUGRVWt� EURXãHQpKR� PDWHULiOX� MVRX� SyU\�
v NRWRXþL�PHQãt��SURWRåH�VH�PpQČ�]DQiãHMt��9 SĜtSDGČ�QLåãt� WYUGRVWL�EURXãHQpKR�PDWHULiOX� MH�
WRPX�SĜHVQČ�QDRSDN. [14; 17]  
Pojivo MH� OiWND�� NWHUi� VSRMXMH� MHGQRWOLYi� ]UQD� EUXVLYD��1D� ]iNODGČ� SRMLYD� VH� SDN� RGYtMt� WYDU�
brRXVLFtKR QiVWURMH��MHKR�UR]PČU�D�PHFKDQLFNi�SHYQRVW��9HONê�Yê]QDP�Pi�WDNp�SĜL�VDPRRVWĜHQt�
brRXVLFtKR� QiVWURMH�� NG\� MHKR� YOLYHP� GRFKi]t� SĜL� EURXãHQt� N XYROĖRYiQt� RSRWĜHEHQêFK� 
D�RWXSHQêFK�]UQ��1HSĜLVStYi�N EURXVLFtP�~þLQNĤP��3RMLYR�GiOH�PXVt�VSOĖRYDW�ĜDGX�SRGPtQHN��
QDSĜ��RGROiYDW�YOLYĤP�ĜH]QêFK�NDSDOLQ��WHSORW\�D�GDOãt. [5]  
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Tab.  3 2]QDþRYiQt�WYDUĤ�D�UR]PČUĤ�Y\EUDQêFK�EURXVLFtFK�NRWRXþĤ�>�@� 

 

2.4.2 %URXVLFt�NRWRXþH�]H�VXSHUWYUGêFK�ĜH]QêFK PDWHULiOĤ 
%URXVLFt� NRWRXþH� Y\UREHQp� ] diamantu (obr. 8) D� NXELFNpKR� QLWULGX� EyUX� MVRX� ]iUXNRX� SUR�
GRVDåHQt�Y\VRNp�SĜHVQRVWL�D�MDNRVWL�REUREHQp�SORFK\� 7ČPLWR�NRWRXþL�MH�PRåQp�REUiEČW�YHOPL�
WYUGp�PDWHULiO\��NWHUp�E\�]D�SRXåLWt�NODVLFNêFK�EUXVLY�E\O\�WČåNR�REURELWHOQp��'DOãt�YêKRGRX�MH�
Y\VRNê�YêNRQ�SĜL�EURXãHQt��Y\VRNi�åLYRWQRVW�D�VWiORVW�WYDUX�NRWRXþH. [19] 

 
Obr. 8 'LDPDQWRYê�EURXVLFt NRWRXþ�6%&�SUR�'*����>��@. 

Typ 9\REUD]HQt 1i]HY� 
]iNODGQt�UR]PČU\ 

1 
 

.RWRXþH�SORFKp 
D x T x H 

(Carborundum, FAG) 

2 

 

.RWRXþH�SUVWHQFRYp 
D x T x W 

3 

 

.RWRXþH�NXåHORYp 
D/J x T/U x H 

4 

 

.RWRXþH�RERXVWUDQQČ�NXåHORYp 
D/J x T/U x H 

5 

 

.RWRXþH�KUQFRYLWp 
D x T x H ± W, E  
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'LDPDQW� VH� SRXåtYi� SUR� EURXãHQt� VOLQXWêFK� NDUELGĤ�� R[LGLFNêFK� NHUDPLFNêFK� PDWHULiOĤ��
åiUXY]GRUQêFK�PDWHULiOĤ��SRO\NU\VWDOLFNêFK�ĜH]QêFK�PDWHULiOĤ��VNOD��SRUFHOiQX�DSRG��.RWRXþH�
Y\UREHQp� ] NXELFNpKR�QLWULGX� EyUX� VORXåt� SUR� EURXãHQt� U\FKORĜH]QêFK�RFHOt�� FHPHQWRYDQêFK�
RFHOt�� WYU]HQêFK� OLWLQ�� NXOLþNRYêFK� RFHOt�� NDOHQêFK� RFHOt� DSRG� 0H]L� QHMGĤOHåLWČMãt�
FKDUDNWHULVWLN\� WČFKWR� EURXVLFtFK� NRWRXþĤ� SDWĜt� GUXK� EUXVLYD�� ]UQLWRVW� EUXVLYD� D� NRQFHQWUDFH�
EUXVLYD��GUXK�SRMLYD��WYDU�NRWRXþH�D�MHKR�UR]PČU\. [19]  

2.5 %URXVLFt�VWUoje ± brusky  
%UXVN\� VH� QD� ]iNODGČ� MHMLFK� ~þHOX� UR]GČOXMt� QD� EUXVN\� QiVWURMRYp� D� YêUREQt� �SURGXNþQt���
1iVWURMRYp�EUXVN\�VH�SRXåtYDMt�SUR�EURXãHQt�QiVWURMĤ�N MHMLFK�RVWĜHQt��9êUREQt�EUXVN\�VORXåt�
SUR�EURXãHQt�VWURMQtFK�VRXþiVWt. [5]  
+URWRYp�EUXVN\ 
+URWRYi�EUXVND (obr. 9) VORXåt�SUR�EURXãHQt�URWDþQtFK�SORFK��3RGOH�SRK\EX�EURXVLFtKR�NRWRXþH�
vzhledem k RVH� REURENX� PĤåH� EêW� EURXãHQt� D[LiOQt� �SRK\E� SRGpO� RV\� REURENX�� QHER�
]DSLFKRYDFt� �NROPR� N WpWR� RVH��� 3UR� EURXãHQt� YQČMãtFK� D� YQLWĜQtFK� SORFK� VH� SRXåtYi� URYQê�
EURXVLFt�NRWRXþ��REUiEČQt je GHILQRYDQp�WĜHPL�SRK\E\��MHGHQ�KODYQt�D�GYD�YHGOHMãt�. [5]  
+ODYQt� SRK\E� MH� URWDþQt� D� MH� Y\NRQiYiQ� EURXVLFtP� NRWRXþHP�� YHGOHMãt� URWDþQt� SRK\E� MH�
Y\NRQiYiQ�REURENHP��SĜLþHPå�VPČU�RWiþHQt�REURENX�D�EURXVLFtKR�NRWRXþH�MH�VWHMQê��'DOãtP�
YHGOHMãtP�SRK\EHP�MH�SRK\E�SRVXYQê��NWHUê�Y\NRQiYi�QiVWURM�QHER�REUREHN. [5]  

 
Obr. 9 +URWRYi�EUXVND�*8��[��6�>��@. 

%H]KURWp�EUXVN\ 
1D�EH]KURWp�EUXVFH�VH�EURXVt�URWDþQt�SORFK\��]HMPpQD�YiOFRYp�QHER�NXåHORYp��0ĤåH�VH�EURXVLW�
EXć�SUĤEČåQêP��QHER ]DSLFKRYDFtP�]SĤVREHP��YL] 2.1�����%UXVQê�YĜHWHQtN�VSROX�V EURXVLFtP�
NRWRXþHP�WYRĜt�KODYQt�þiVW�EH]KURWp�EUXVN\��V ORåHP�SDN�WYRĜt�SHYQê�FHOHN��1D�VXSRUWX�MH�XORåHQ�
SRGiYDFt�YĜHWHQtN��WHQ�VH�]D�SRPRFL�PHFKDQLVPX�SĜLVXQXMH�N EUXVQpPX�YĜHWHQtNX�D�WtP�GRFKi]t�
k QDVWDYHQt� Y]GiOHQRVWL� NRWRXþĤ� QD� GDQê� SUĤPČU� REURENX�� 9ĜHWHQtN\� PDMt� VYp� YODVWQt�
elektromotory. [5]  
%H]KURWp�EURXãHQt�MH�YêKRGQp�GtN\�YHONpPX�YêNRQX�D�YHONêP�SĜHVQRVWHP��NWHUêFK�VH�GRVDKXMH�
SĜL�EURXãHQt�URWDþQtFK�VRXþiVWt��0H]L�QČ�SDWĜt�QDSĜtNODG�NURXåN\�YDOLYêFK�ORåLVHN��YiOHþNĤ�DM��
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%H]KURWp� EUXVN\� VH� Y\XåtYDMt� ]HMPpQD� Y DXWRPRELORYpP� SUĤP\VOX� D� SĜL� YêUREČ� YDOLYêFK�
ORåLVHN. [5]  

%UXVN\�QD�GtU\� 
%UXVND�QD�GtU\ (obr. 10) MH�VWURM��NWHUêP�VH�EURXVt�YQLWĜQt�URWDþQt�D�þHOQt�SORFK\. %URXVLFt�NRWRXþ� 
D�REUREHN�VH�YĤþL� VREČ�RWiþHMt�RSDþQêP�VPČUHP��3UR�NDåGê�UĤ]Qê�SUĤPČU�GtU\� MH�]DSRWĜHEt�
SRXåtW� YĜHWHQR� VSHFLILFNp� YHOLNRVWL�� YĜHWHQD� QD� EUXVFH� MVRX� Y\PČQLWHOQi�� %UXVN\� QD� GtU\� VH�
SRXåtYDMt�SĜHGHYãtP�Y VpULRYp�YêUREČ�SUR�SĜHVQp�EURXãHQt�YiOFRYêFK�D�NXåHORYêFK�GČU��%UXVN\�
QD� GtU\� MH� SDN� GiOH� PRåQp� UR]GČOLW� QD� EUXVN\� V RWiþHMtFtP� VH� REURENHP� D� QD� EUXVN\� 
SODQHWRYp. [5]  

 
Obr. 10 &1&�EUXVND�QD�GtU\�2,*�����%/$&.�>��@. 

9RGRURYQp�URYLQQp�EUXVN\ 
9RGRURYQp�URYLQQp�EUXVN\�VH�SRXåtYDMt�SUR�EURXãHQt�URYLQQêFK�D�WYDURYêFK�VRXþiVWt��PDMt�VYp�
XSODWQČQt�SĜHGHYãtP�Y NXVRYp�D�VpULRYp�YêUREČ��/]H�EURXVLW�VRXþiVWL�] OLWLQ��RFHOt�D�RVWDWQtFK�
NRYĤ��7\WR�VWURMH�SRVN\WXMt�YHONRX�SĜHVQRVW��Då�������PP��D�NYDOLWX�REUREHQp�SORFK\��5D�Då�
������ �P��� %URXVt� VH� FHOêP� REYRGHP� SORFKpKR� EURXVLFtKR� NRWRXþH�� NG\� MH� RVD� YĜHWHQH�
YRGRURYQi�� 6 SRXåLWtP� WYDURYpKR� NRWRXþH� O]H� QD� YRGRURYQp� URYLQQp� EUXVFH� EURXVLW� VORåLWp�
SURILO\��QDSĜ��SĜHGIUp]RYDQp�WYDU\���9êKRGRX�X�WRKRWR�W\SX�VWURMH�MH�L�PRåQRVW�EURXãHQt�YHOPL�
WYUGêFK�PDWHULiOĤ��MDNR�QDSĜtNODG�NHUDPLN\�QHER�NDOHQp�RFHOL. [5] 

6YLVOp�URYLQQp�EUXVN\ 
7\WR�VWURMH�VH�SRXåtYDMt�]HMPpQD�Y NXVRYp�D�]iPHþQLFNp�YêUREČ��NGH�QHMVRX�NODGHQ\�Y\VRNp�
SRåDGDYN\� QD� SĜHVQRVW� REUREHQp� SORFK\�� 9ĜHWHQR� MH� Y]KOHGHP� NH� VWROX� XPtVWČQR� VYLVOH� 
D�EURXãHQt�SUREtKi�þHOHP�KUQFRYpKR�NRWRXþH��6RXþiVWt�VYLVOpKR�YĜHWHQD�EêYi�WDNp�VHJPHQWRYê�
EURXVLFt� NRWRXþ�� WHQWR� NRWRXþ� MH� QDPRQWRYDQê�QD� KĜtGHOL�PRWRUX� D� VYêP�YHONêP�SUĤPČUHP�
SĜHVDKXMH�FHORX�ãtĜNX�VWROX��8�EUXVHN�PHQãtFK�UR]PČUĤ�MH�VWHMQČ�MDNR�X�YRGRURYQêFK�EUXVHN�
PRåQê�SRGpOQê�L�SĜtþQê�SRK\E��X�EUXVHN�YČWãtFK�UR]PČUĤ�SDN�MHQ�SRGpOQê�SRVXY�VWROX��>�@� 

6SHFLiOQt�EUXVN\ 
0H]L�VSHFLiOQt�EUXVN\�VH�ĜDGt�WDNRYp�EUXVN\��NWHUp�PDMt�VSHFLiOQt�WHFKQRORJLFNp�]DPČĜHQt��-VRX�
WR�EUXVN\�QD�RVWĜHQt�QiVWURMĤ��EUXVN\�QD�EURXãHQt�R]XEHQt��EUXVN\�SUR�EURXãHQt�]iYLWĤ��EUXVN\�
QD� EURXãHQt� YDþNRYêFK� KĜtGHOt�� VRXĜDGQLFRYp� EUXVN\�� EUXVN\� QD� EURXãHQt� NOLNRYêFK� 
KĜtGHOt�DM� [8]  
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3 '26$+29$1e�3$5$0(75< %528â(1é&+�3/2&+ 
7HFKQRORJLH�EURXãHQt�VH�SRXåtYi�SĜHYiåQČ�MDNR�GRNRQþRYDFt�RSHUDFH��SURWR�VH�SRåDGXMH��DE\�
WRPX� RGSRYtGDOD� SĜHVQRVW� UR]PČUĤ� D� E\OD� ]DMLãWČQD� VSROHKOLYi� IXQNFH� VWURMQtFK� VRXþiVWt��
6SROHKOLYi�IXQNFH�VWURMQtFK�VRXþiVWt�]iYLVt�SĜHGHYãtP�QD�GUVQRVWL��PLNURJHRPHWULL��EURXãHQpKR�
SRYUFKX�D�QD�NYDOLWČ�SRYUFKRYp�YUVWY\��NWHURX�FKDUDNWHUL]XMH�MHMt�VWDY��]E\WNRYp�SQXWt��VWUXNWXUD�
atd.). [7; 34]  
'UVQRVW�SRYUFKX�REURENX�MH�X�VRXþiVWL�GĤOHåLWi�KODYQČ�EČKHP�MHMtKR�SRþiWHþQtKR�RSRWĜHEHQt��
NYDOLWD� SRYUFKRYp� YUVWY\� SDN� RYOLYĖXMH� RSRWĜHEHQt� SĜL� MHMtP� GORXKRGREpP� SURYR]X��
Z I\]LNiOQtKR�KOHGLVND�MH�SURFHV�Y\WYiĜHQt�PLNURJHRPHWULH�D�NYDOLW\�SRYUFKRYp�YUVWY\�YHOPL�
VORåLWê�� GRFKi]t� SĜL� QČP� N Y]iMHPQpPX� FKHPLFNpPX� D� PHFKDQLFNpPX� SĤVREHQt� Yãech 
SĜtWRPQêFK�PDWHULiOĤ��>��@� 

3.1 Struktura povrchu  
3ĜL� MDNpNROLY� WHFKQRORJLFNp�PHWRGČ�]ĤVWiYDMt�QD�SRYUFKX�QHURYQRVWL��NWHUp� WDNp�PDMt�YOLY�QD�
IXQNFL�SORFK�VRXþiVWt��9 SĜtSDGČ�REUREHQpKR�SRYUFKX�VH�MHGQi�R�VWRS\��NWHUp�]DQHFKiYi�ĜH]Qê�
QiVWURM�� SRSĜ�� EUXVLYR� QHER� MLVNURYê� YêERM�� 8� QHREUREHQêFK� SORFK� MVRX� WR� SRGOH� ]SĤVREX�
]SUDFRYiQt��RWLVN\�QHURYQRVWt�IRUHP�X�RGOLWNĤ��]iSXVWHN�D�NRYDGHO�X�YêNRYNĤ��SUĤYODNĤ��YiOFĤ�
atd. [35] 
3ĜL�SRVX]RYiQt�QHURYQRVWt�QD�SRYUFKX�VRXþiVWL�MH�SRWĜHED�GHILQRYDW�GYD�SRMP\ [35]: 

x Nedokonalosti povrchu��Y]QLNDMt�QiKRGQČ�Y SUĤEČKX�YêURE\��VNODGRYiQt�QHER�SĜL�
IXQNFL� SRYUFKX�� 3DWĜt�PH]L� QČ� QDSĜ��� SyU\�� WUKOLQ\�� UêK\�� NRUR]H��PLNURWUKOLQ\��
VWDåHQLQ\� �OXQNU\�� DSRG�� 'R� KRGQRFHQt� VWUXNWXU\� SRYUFKX� VH� W\WR� D� GDOãt�
nedokonalosti povrchu nezahUQXMt� 

x Struktura povrchu: MVRX�WR�~FK\ON\�RG�JHRPHWULFNpKR�SRYUFKX��NWHUp�VH�RSDNXMt�
QHER�Y]QLNDMt�QiKRGQČ��3RGOH�YHOLNRVWL� UR]WHþH�QHURYQRVWt� VH� VWUXNWXUD�SRYUFKX�
GČOt�QD�MHGQRWOLYp�VORåN\��3UYQt�VORåNX�WYRĜt�drsnost povrchu��NWHUi�Pi�QHMPHQãt�
UR]WHþ�QHURYQRVWt��'DOãt�VORåNRX�MH�vlnitost povrchu D�SRVOHGQt�VORåND�V QHMYČWãt�
UR]WHþt�QHURYQRVWt�MH�WYRĜHQD�]iNODGQtP�SURILOHP.  

3.1.1 Vlnitost povrchu 
.URPČ�PLNURQHURYQRVWt� �R]QDþRYDQp� MDNR�GUVQRVW�SRYUFKX��PDMt�SĜL�EURXãHQt�YHONê�Yê]QDP�
WDNp�PDNURQHURYQRVWL��NWHUp�MVRX�GHILQRYiQ\�MDNR�YOQLWRVW�SRYUFKX��1HMþDVWČML�Y]QLNDMt�YLEUDFt�
soustavy Stroj ± 1iVWURM�± Obrobek ± 3URVWĜHGt. [5]  
3ĜL� EURXãHQt� QD� þLVWR� Pi� QD� WYRĜHQt� YOQ� QHMYČWãt� YOLY� SUDFRYQt� SRK\E� REURENX�� EURXVLFtKR�
YĜHWHQtNX��NRWRXþH�D�MHKR�WYDURYi�~FK\OND��QHRNURXKORVW��RYDOLWD���'R�]QDþQp�PtU\�Pi�YOLY�WDNp�
YHOLNRVW�NRWRXþH�D�REURENX��SRPČU�MHMLFK�REYRGRYêFK�U\FKORVWt��SRþHW�]iEČUĤ�NRWRXþH�D�Ii]RYê�
SRVXQ�YOQ�SĜL�GDOãtFK�SUĤFKRGHFK�NRWRXþH. Dojde-OL�NH�]YČWãHQt�REYRGRYp�U\FKORVWL�EURXVLFtKR�
NRWRXþH� Y XUþLWpP� LQWHUYDOX�� LQWHQ]LWD� FKYČQt� WHFKQRORJLFNp� VRXVWDY\� URVWH� D� MH� RPH]HQD�
PRåQRVW�VQLåRYDW�YHOLNRVW�YOQLWRVWL. [34]  

3.1.2 Drsnost povrchu 
'OH� ý61� (1� ,62� ����� MH� GUVQRVW� SRYUFKX� GHILQRYDQi� MDNR� VRXKUQ� QHURYQRVWt� SRYUFKX�
s UHODWLYQČ�PDORX�Y]GiOHQRVWt��NWHUp�QHY\KQXWHOQČ�Y]QLNDMt�SĜL�YêUREČ�QHER�MHMtP�YOLYHP [5].  

=iNODGQtPL�SDUDPHWU\�SRSLVXMtFt�SURILO�GUVQRVWL�SRYUFKX�MVRX [35]: 

x Ra��SDUDPHWU�SURILOX�GUVQRVWL�SRYUFKX�YH�VPČUX�YêãN\� 
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x Rz��SDUDPHWU�Y\MDGĜXMtFt�QHMYČWãt�YêãNX�SURILOX.  
3UĤPČUQi�DULWPHWLFNi�~FK\OND�SRVX]RYDQpKR�SURILOX�Ra MH�Y\MiGĜHQD�MDNR�DULWPHWLFNê�SUĤPČU�
DEVROXWQtFK�KRGQRW�SRĜDGQLF�=�[��Y UR]VDKX�]iNODGQt�GpON\�OU� �obr. 11) [35]. Hodnota Ra se 
Y\MiGĜt�Y]WDKHP�[35]: 

ܴܽ ൌ
݈
ݎ݈
නȁܼሺݔሻȁ�݀ݔ




��� ሺ݉ߤሻǡ 
 

(3.1) 

kde:   Z(x)   -   KRGQRWD�SRĜDGQLFH, YêãND�SRVX]RYDQpKR�SURILOX�Y OLERYROQp�SROR]H�[� 
               lr - ]iNODGQt� GpOND�� GpOND� YH� VPČUX� RV\� [� SRXåLWi� SUR� UR]OLãHQt� QHURYQRVWt����  
FKDUDNWHUL]XMtFt�Y\KRGQRFRYDQê�SURILO��GUVQRVW��YOQLWRVW�QHER�]iNODGQt�SURILO�� 

 
Obr. 11 3UĤPČUQi�DULWPHWLFNi�~FK\OND�SRVX]RYDQpKR�SURILOX�5D��5]�± QHMYČWãt�YêãND�SURILOX�� 

Rp ± YêãND�QHMY\ããtKR�YêVWXSNX�SURILOX��5Y�± KORXEND�QHMQLåãt�SURKOXEQČ�SURILOX�� 
lr ± ]iNODGQt�GpOND� [35]. 

3.2 3RGPtQN\�RYOLYĖXMtFt�GUVQRVW�EURXãHQpKR�SRYUFKX 
2�WRP��MDNp�GUVQRVWL�EURXãHQp�SORFK\�VH�GRViKQH��UR]KRGXMt�YãHFKQ\�EURXVLFt�SRGPtQN\��ĜH]Qp�
SRGPtQN\�� GUXK� D� FKDUDNWHULVWLND� EURXVLFtKR� NRWRXþH�� RURYQiYiQt� NRWRXþH� DSRG [34]. 
V QiVOHGXMtFtP�WH[WX�MVRX�Y\EUDQp�SRGPtQN\��NWHUêPL�O]H�RYOLYQLW�GUVQRVW� 
9HONê�YOLY�QD�GUVQRVW EURXãHQp�SORFK\�Pi�REYRGRYi�U\FKORVW�EURXVLFtKR�NRWRXþH. V praxi se 
REY\NOH�SRXåtYDMt�KRGQRW\�REYRGRYêFK�U\FKORVWt�Y rozsahu 10±30 m.s-1��3ĜL�]YêãHQt�REYRGRYp�
U\FKORVWL�MVRX�]UQD�EUXVLYD�PpQČ�]DWtåHQD�D�PLNURQHURYQRVWL�EURXãHQp�SORFK\�VH�]PHQãXMt��3UR�
SĜtNODG��SĜL�EURXãHQt�NRWRXþHP�]UQLWRVWL����SĜL�REYRGRYp�U\FKORVWL����P.s-1 je hodnota drsnosti 
SRYUFKX� YČWãt� QHå� SĜL� EURXãHQt� NRWRXþHP� ]UQLWRVWL� ���� NWHUê� SUDFXMH� SĜL� REYRGRYp� U\FKORVWL� 
30 m.s-1. [34]  
$QDOê]D�SORFK��NWHUp�E\O\�EURXãHQ\�SĜL�UĤ]QêFK�U\FKORVWHFK��GRVSČOD�N WČPWR�]iYČUĤP [34]: 

x þtP� Y\ããt� MH� REYRGRYi� U\FKORVW� NRWRXþH�� WtP� NUDWãt� MVRX� QD� SRYUFKX� VWRS\� SR�
EURXãHQt, 

x X�SORFK\�EURXãHQp�Y\ããt�U\FKORVWt�MH�SRþHW�UêK�QD�SORãQRX�MHGQRWNX�YêUD]QČ�YČWãt. 
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=H�]iYČUĤ� O]H� WHG\�Y\YRGLW�� åH�]YêãHQtP�REYRGRYp� U\FKORVWL�EURXVLFtKR�NRWRXþH�VH�GRViKQH�
OHSãt�GUVQRVWL�EURXãHQp�SORFK\��7RWR�SODWt�QH]iYLVOH�QD�WRP��MDNê�MH�PDWHULiO�REURENX. [34] 
'UVQRVW�EURXãHQp�SORFK\�MH�GiOH�PRåQp�RYOLYQLW�YêUD]QêP�]YČWãHQtP�SUĤPČUX�EURXVLFtKR�
NRWRXþH SĜL� ]DFKRYiQt� MHKR� REYRGRYp� U\FKORVWL�� 3ĜL� WDNRYp� ]PČQČ� GRMGH� N SURGORXåHQt�
VW\NRYpKR� REORXNX� NRWRXþH� D� REURENX�� ]PHQãXMH� VH� WORXãĢND� WĜtVN\� D� WtP� VH� VQtåt� GUVQRVW�
SRYUFKX�REURENX��-DN�MLå�E\OR�ĜHþHQR��]PČQD�SUĤPČUX�PXVt�EêW�YêUD]Qi��3RNXG�E\�VH�SUĤPČU�
EURXVLFtKR�NRWRXþH�]PČQLO�QDSĜ��] 275 QD�����PP�D�E\O\�E\�]DFKRYiQ\�SĤYRGQt�SRGPtQN\��
GUVQRVW�SRYUFKX�E\�VH�SUDNWLFN\�QH]PČQLOD. [34] 
=UQLWRVW�EURXVLFtKR�NRWRXþH a SRþHW�]GYLKĤ SĜL�EURXãHQt�QD�þLVWR�MVRX�GDOãtPL�IDNWRU\��NWHUp�
PDMt�YOLY�QD�GUVQRVW�EURXãHQpKR�SRYUFKX��3ODWt��åH�SĜL�SRXåLWt�NRWRXþH�V MHPQČMãt�]UQLWRVWt�D�SĜL�
]DFKRYiQt� YãHFK� SĤYRGQtFK� SRGPtQHN� MH� KRGQRWD� GUVQRVWL� REUREHQp� SORFK\� YåG\� QLåãt�� 3UR�
SĜtNODG��SĜL�EURXãHQt�NRWRXþHP�(���60��.��$������.9��SĜL�SRVXYX�I  �������PP�D�REYRGRYp�
rychlosti vc = 8 m.s-1 VH�GRViKQH�GUVQRVWL�SRYUFKX�5D� ������PP��3ĜL�VWHMQêFK�SRGPtQNiFK�MH�
NRWRXþHP�(���60��.��$�������/9��V MHPQČMãt�]UQLWRVWt�GRVDåHQR�GUVQRVWL�5D� ����� Pm��3ĜL�
Y\VRNêFK�ĜH]QêFK�U\FKORVWHFK�Xå�]UQLWRVW�QHPi�WDNRYê�YHONê�YOLY�QD�GUVQRVW�SRYUFKX��SURWRåH�
EURXVLFt� NRWRXþ� MH� YH� VW\NX� V XUþLWêP� ~VHNHP� REURENX� YHOPL� þDVWR��9\MLVNĜRYiQtP� VH� WDNp�
VQLåXMH�GUVQRVW�SRYUFKX��X�EURXãHQt�QD�þLVWR�MH�GRSRUXþHQR�Y\MLVNĜRYiQt�SR�SČW�Då�RVP�]GYLKĤ�
EH]�SĜtþQpKR�SRVXYX. [34]  
3RGpOQê posuv SĜL� EURXãHQt� WDNp� RYOLYĖXMH� SUĤEČK� PLNURQHURYQRVWt�� 3ĜL� NDåGpP� GDOãtP�
NRQWDNWX� NRWRXþH� V GDQêP� ~VHNHP� REURENX� SĜL� SRGpOQpP� SRVXYX� YČWãLQRX� ]UQD� EUXVLYD�
QH]DSDGQRX� GR� VWRS\�� NWHUi� QD� SRYUFKX� ]ĤVWDOD� SĜL� SRVOHGQtP� SUĤFKRGX� NRWRXþH�� 3RNXG� VH�
SRGpOQê� SRVXY� ]PHQãt�� SDN� VH� NRWRXþ� þDVWČML� GRVWiYi� GR� VW\NX� V XUþLWêP� ~VHNHP� REURENX� 
a mikronerovnosti se z SRYUFKX�VQDGQČML�RGVWUDĖXMt��3UR�GRVDåHQt�Qt]Np�GUVQRVWL�MH�WHG\�YKRGQp�
YROLW�Qt]Np�KRGQRW\�SRGpOQpKR�SRVXYX�QD� MHGQX�RWiþNX�REURENX. [34] V tab. 4 jsou uvedeny 
KRGQRW\�SĜHVQRVWL�D�GUVQRVWL�SRYUFKX�5D GRVDKRYDQp�UĤ]QêPL�]SĤVRE\�EURXãHQt. 

 
Tab. 4 +RGQRW\�SĜHVQRVWL�D�GUVQRVWL�SRYUFKX�GRVDKRYDQp�UĤ]QêPL�]SĤVRE\�EURXãHQt�>�@� 

 

 
 

7YDU�EURXãHQp�SORFK\ =SĤVRE�EURXãHQt 3ĜHVQRVW�UR]PČUĤ�
IT 

Drsnost povrchu Ra 
��P� 

5RYLQQi 

+UXERYiQt 
ýHOHP 

Obvodem 
1DþLVWR 
ýHOHP 

Obvodem 

 
��Då��� 
��Då��� 

 
��Då�� 
��Då�� 

 
����Då���� 
����Då���� 

 
����Då���� 
����Då���� 

9QLWĜQt�YiOFRYi 
+UXERYiQt 
1DþLVWR 

-HPQp�EURXãHQt 

��Då��� 
��Då�� 
3 Då�� 

����Då���� 
����Då���� 
�����Då���� 

9QČMãt�YiOFRYi 
+UXERYiQt 
1DþLVWR 

-HPQp�EURXãHQt 

��Då��� 
��Då�� 
��Då�� 

����Då���� 
����Då���� 
������Då���� 
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3.2.1 'UVQRVW�SRYUFKX�SĜL�EURXãHQt�GLDPDQWHP�D�NXELFNêP�QLWULGHP�ERUX 
3RXåLWt� GLDPDQWX� D� NXELFNpKR� QLWULGX� ERUX� QDSRPiKi� ]QDþQpPX� ]OHSãHQt� NYDOLW\� EURXãHQt��
SURWRåH� VtO\�� WHSORW\� D� WORXãĢN\� WĜtVHN� MVRX� QLåãt�RSURWL� EČåQpPX�EURXãHQt��.YDOLWD� D� GUVQRVW�
EURXãHQp�SORFK\�VH�RGYtMt�RG�PHFKDQLFNêFK��FKHPLFNêFK�D�I\]LNiOQtFK�YODVWQRVWt�EURXãHQpKR�
PDWHULiOX. [34]  
3ĜL� EURXãHQt� NRWRXþL� ] NXELFNpKR� QLWULGX� ERUX� MVRX� Y]QLNOp� WHSORW\� ���� Då� �NUiW� QLåãt� RSURWL�
EURXãHQt� NRWRXþL� ] GLDPDQWX�� SURWRåH� ]UQD� NXELFNpKR� QLWULGX� ERUX� V åHOH]HP� FKHPLFNê�
QHUHDJXMt��7HSORWX�EURXãHQt�RYOLYĖXMH�SĜHGHYãtP�SĜtVXY�D�REYRGRYi� U\FKORVW�NRWRXþH�� jejich 
YOLY�DOH�QHQt�WDN�YHONê�MDNR�SĜL�EURXãHQt�GLDPDQWHP. [34] 
V tab. 5 MVRX� XYHGHQ\� XYHGHQ\� KRGQRW\� SUR� YROEX� GLDPDQWRYpKR� EUXVLYD a drsnosti  
povrchu Ra, v tab. 6 MVRX�GiOH�XYHGHQ\�GRVDKRYDQp�GUVQRVWL�SRYUFKX�5D�SĜL�EURXãHQt�EUXVLYHP�
NXELFNpKR�QLWULGX�ERUX SĜL�UĤ]QêFK�]UQLWRVWHFK. 

 
Tab. 5 +RGQRW\�SUR�YROEX�GLDPDQWRYpKR�EUXVLYD�D�GUVQRVWL�SRYUFKX�5D�>��@�� 

Zrnitost 
diamantu 3RXåLWt Drsnost povrchu 

(Ra) 
200/160 
60/125 

3UR�~þLQQp�EURXãHQt�D�KUXERYiQt��NGH�]iOHåt�YtFH�QD�
~EČUX�QHå�QD�MDNRVWL�YêEUXVX 1,2 

125/100 
100/80 

1HMþDVWČML�SRXåtYDQi�]UQLWRVW�SUR�KUXERYiQt�D�SUR�
SĜHGEURXãHQt�SUR�QiVOHGXMtFt�GRNRQþHQt�MHPQČMãtP�

NRWRXþHP 
0,8 

80/63 
63/50 

3UR�MHPQp�GRNRQþRYDFt�EURXãHQt�D�RVWĜHQt�ĜH]QêFK�
QiVWURMĤ�VH�VOLQXWêPL�NDUELG\ 0,4 

50/40 
10/7 3UR�GRNRQþRYDFt�EURXãHQt�D�ODSRYiQt 0,2 

0,08 
7/5 
5/3 

1HMSRXåtYDQČMãt�]UQLWRVW�SUR�OHãWČQt�YROQêP�L�Yi]DQêP�
brusivem 

0,05 
0,03 

 
 
Tab. 6 'UVQRVW�SRYUFKX�SĜL�EURXãHQt�EUXVLYHP�.1%�>��@� 

Zrnitost 
'UVQRVW�RSUDFRYDQpKR�SRYUFKX�5D���P� 

.RWRXþH�Y NHUDPLFNpP�
pojivu .RWRXþH�Y RUJDQLFNpP�SRMLYX 

��������Då������� ����Då���� ����Då���� 
������Då������ ����Då���� ����Då���� 
������Då���� - ����Då�0,005 
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4 9<%$9(1Ë�0ċě,'/<�$�3ěË35$9.< 
3RWp�� FR� MH� VRXþiVW� ]KRWRYHQD� XUþLWRX� WHFKQRORJLt� REUiEČQt�� MH� GĤOHåLWp� Y\KRGQRWLW�� ]GD� VH�
GRViKOR� SRåDGRYDQêFK� UR]PČUĤ� D� ]GD� E\OR� GRVDåHQR� SĜHGHSVDQp� KODYQt� VORåN\� VWUXNWXU\�
povrchu ± GUVQRVWL�� 6WUXNWXUD� SRYUFKX� VH� Y\KRGQRFXMH� NRQWDNWQtPL� �SURILORYi� PHWRGa)  
D� EH]NRQWDNWQtPL� �SORãQi�PHWRGD�� PČĜLFtPL� SĜtVWURML [38]. K PČĜHQt� D� NRQWUROH� UR]PČUĤ� VH�
SRXåtYDMt� SRVXYQi� PČĜLGOD�� NDOLEU\� D� GDOãt�� NWHUi� SDWĜt� N EČåQpPX� Y\EDYHQt� GtOHQVNpKR�
SURVWĜHGt�� 0ČĜHQt� D� NRQWUROX� VRXþiVWt� MH� PRåQp� VL� XVQDGQLW� SĜtSUDYN\�� NWHUp� SOQt� IXQNFL�
SRPRFQpKR�]DĜt]HQt�D�GtN\�NWHUêP�VH�]Y\ãXMH�MDNRVW�D�SURGXNWLYLWD�YêURE\�>��@� 

4.1 0ČĜLGOD�SUR�PČĜHQt�D�NRQWUROX�GpONRYêFK�UR]PČUĤ 
3UR�PČĜHQt� GpONRYêFK� UR]PČUĤ� VRXþiVWt� VH� SRXåtYDMt� GYČ�PHWRG\� ± PHWRGD� SĜtPi� D�PHWRGD�
QHSĜtPi��R]QDþRYiQD�WDNp�MDNR�SRURYQiYDFt��>�]  
V SĜtSDGČ�SĜtPpKR�PČĜHQt�VH�SRXåtYDMt�PČĜLGOD�D�PČĜLFt�SĜtVWURMH��]H�NWHUêFK�VH�SĜtPR�RGHþWH�
QDPČĜHQi� þtVHOQi� KRGQRWD� NRQWURORYDQpKR� UR]PČUX�� 7HQWR� ]SĤVRE� PČĜHQt� Pi� XSODWQČQt�
SĜHGHYãtP�Y NXVRYp�YêUREČ�D�WR�NYĤOL�VYp�KRVSRGiUQRVWL��NG\�VH�Y\XåtYi�FHOê�UR]VDK�PČĜLGHO� 
D�MHGQR�PČĜLGOR�WDN�PĤåH�EêW�SRXåLWR�SUR�NRQWUROX�YtFH�UR]PČUĤ��>�] 
V SĜtSDGČ�QHSĜtPpKR�PČĜHQt�VH�UR]PČU�PČĜLGOD�QHER�PČĜLFtKR�]DĜt]HQt��NWHUê�PĤåH�EêW�VWiOê�
QHER� QDVWDYLWHOQê�� SRURYQiYi� V NRQWURORYDQêP� UR]PČUHP� VRXþiVWL�� 1HSĜtPêP� PČĜHQtP� VH�
SRX]H�]MLVWt��MHVWOL�VRXþiVW�Y\KRYXMH�QHER�MHVWOL�VH�MHGQi�R�]PHWHN��SRSĜtSDGČ�MHVWOL�RGFK\OND�OHåt�
v SĜHGHSVDQêFK� PH]tFK�� 3RXåtYi� VH� KODYQČ� Y KURPDGQp� YêUREČ�� NGH� VH� WČPLWR� PČĜLGO\�
NRQWUROXMH�YČWãLQRX�MHGHQ�UR]PČU�VRXþiVWL��>�] 

4.1.1 3ĜtPi�GpONRYi�PČĜLGOD 
1HMþDVWČML� SRXåtYDQêPL� PČĜLGO\� Y SUD[L� SUR� SĜtPp� GpONRYp� PČĜHQt� MVRX� PČĜLGOD� SRVXYQi��
PLNURPHWU\��GiOH�GpONRYp�D VRXĜDGQLFRYp�PČĜLFt�VWURMH��>�] 
3RVXYQi�PČĜLGOD� 
3RVXYQêPL� PČĜLGO\� MVRX� SRVXYQi� PČĜtWND� D� KORXENRPČU\�� NWHUp� SDWĜt� N ]iNODGQt� YêEDYČ�
GtOHQVNpKR� SURVWĜHGt�� 5R]OLãLWHOQRVW� SRVXYQêFK�PČĜLGHO� ]iYLVt� QD� ]SĤVREX� MHMLFK� SURYHGHQt��
5R]OLãLWHOQRVW�PČĜLGHO�Y\EDYHQêFK�QRQLHP�MH�EČåQČ������PP��YH�YêMLPHþQêFK�SĜtSDGHch 0,02 
PP��8�SRVXYQêFK�PČĜLGHO�Y\EDYHQêFK�NUXKRYêP�þtVHOQtNHP�D�SRVXYQêFK�PČĜLGHO�GLJLWiOQtFK�
MH� UR]OLãLWHOQRVW� ����� PP�� 3RVXYQêPL�PČĜtWN\� VH� PČĜt� YQČMãt� UR]PČU\� VRXþiVWt� D� KORXEN\��
KORXENRPČU\�VH�PČĜt�KORXEN\�GČU�D�UĤ]Qi�RVD]HQt��>�]   
3ĜL�PČĜHQt�SRVXYQêP�PČĜLGOHP�V QRQLHP�MH�GĤOHåLWp�YČGČW��MDN�QDPČĜHQRX�KRGQRWX�] PČĜLGOD�
RGHþtVW�� 1RQLXV� MH� SRVXYQi� VWXSQLFH� UR]GČOHQi� WDN�� åH� Q-�� GtONĤ� SHYQp� �KODYQt�� VWXSQLFH� VH�
UR]GČOt�QD�Q�GtONĤ�VWXSQLFH�QRQLD��1RQLFNi�GLIHUHQFH�X�SRVXYQêFK�PČĜLGHO�EêYi�þDVWR������PP��
PUR�SĜtNODG�����PP�SHYQp�VWXSQLFH�VH�UR]GČOt�QD����GtONĤ�QRQLD�D�Y]QLNQH�WDN�QRQLFNi�GLIHUHQFH�
����� �������KRGQRWD�QRQLFNp�GLIHUHQFH�XGiYi�UR]OLãLWHOQRVW�PČĜLGOD��6WHMQČ�WDN�VH�SRVWXSXMH� 
i v SĜtSDGČ� UR]GČOHQt� MLQpKR� SRþWX� GtONĤ��1D� REU� 12 MH� ]Qi]RUQČQ� SĜtNODG� RGHþWHQt� KRGQRW\�
z SRVXYQpKR�PČĜtWND�Y\EDYHQpKR�QRQLHP��>�] 
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Obr. 12 3RVXYQp�PČĜtWNR�V UR]OLãHQtP������PP�>�]. 

Mikrometry 
3ĜL�PČĜHQt�GpONRYêFK�UR]PČUĤ�PLNURPHWULFNêPL�PČĜLGO\�VH�GRVDKXMH�YČWãtFK�SĜHVQRVWt�PČĜHQt�
v SRURYQiQt� V PČĜLGO\� SRVXYQêPL�� 0ČĜHQt� VH� RGYtMt� RG� SĜHVQpKR� ãURXEX�� MHKRå� VWRXSiQt� MH� 
���� PP�� 1D� ]iNODGČ� WRKR� PDMt� PLNURPHWU\� UĤ]Qp� PČĜLFt� UR]VDK\�� NWHUp� MVRX� VWXSĖRYDQp� 
po 25 mm: 0-25, 25-50, 50-���� «� PP�� 1D� ]iNODGČ� ~þHOX� SRXåLWt� VH� PLNURPHWU\� Y\UiEt�
v UĤ]QêFK�NRQVWUXNþQtFK�SURYHGHQtch. [3; 4] 
1HMþDVWČMãtPL� MVRX� PLNURPHWU\� WĜPHQRYp�� NWHUêPL� VH� PČĜt� YQČMãt� UR]PČU\� 3ĜL� NODVLFNpP�
SURYHGHQt� �REU�� 13�� MH� MHMLFK� UR]OLãLWHOQRVW� �����PP�� Y GLJLWiOQtP� SURYHGHQt� ������PP�� 3UR�
VSHFLiOQt�~þHO\�VH�Y\UiEt�YH�]YOiãWQtFK�SURYHGHQtFK��SUR�PČĜHQt�]iYLWĤ��s YêPČQQêPL�GRWHN\��
SUL]PDWLFNêPL� GRWHN\� DSRG�� 'iOH� PLNURPHWULFNp� RGSLFK\�� NWHUêPL� VH� PČĜt� YQLWĜQt� UR]PČU\�
YČWãtFK� VRXþiVWt�� 0LNURPHWULFNêPL� GXWLQRPČU\� VH� PČĜt� PDOp� RWYRU\� D� PLNURPHWULFNp�
KORXENRPČU\�VH�SRXåtYDMt�SUR�PČĜHQt�KORXEHN��>�; 4] 

 
Obr. 13 7ĜPHQRYê�PLNURPHWU�NODVLFNpKR�SURYHGHQt�>�].  

'pONRYp�PČĜLFt�VWURMH 
'pONRYp� PČĜLFt� VWURMH� MVRX� RSDWĜHQ\� PLNURVNRS\� QHER� GLJLWiOQtPL� XND]DWHOL�� ]H� NWHUêFK� VH�
RGHþtWDMt� PČĜHQp� KRGQRW\�� 2VD� PČĜHQt� PĤåH� EêW� SRGOH� SURYHGHQt� VYLVOi� QHER� YRGRURYQi��
'pONRYêPL�PČĜLFtPL�VWURML�VH�PČĜt�UR]PČU\�YQČMãt�D�YQLWĜQt��UR]PČU\�R�YČWãtFK�GpONiFK��GiOH�VH�
SRXåtYDMt�SUR�NRQWUROX�NDOLEUĤ��PČĜLFtFK�SĜtSUDYNĤ�DSRG��>�] 

6RXĜDGQLFRYp�PČĜLFt�VWURMH 
6RXĜDGQLFRYp�PČĜLFt� VWURMH� MVRX� Y\EDYHQ\� SUDFRYQtP� VWROHP�� QD� NWHUpP� MVRX� XPtVWČQ\� GYD 
VWRMDQ\� VSRMHQp� SRMt]GQêP� SĜtþQtNHP��0DWHULiOHP� SUDFRYQtKR� VWROX� MH� åXOD�� NWHUi� ]DMLãĢXMH�
SHYQRVW�D� WHSORWQt� VWiORVW��0ČĜHQt�SUREtKi� WDN��åH� VH� VQtPDFt�KODYLFH�� MHMtå�YUFKRO� MH�RSDWĜHQ�
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UXEtQRYRX�NXOLþNRX��GRWNQH�REURENX��QiVOHGQČ�VRQGD�Y\ãOH�VLJQiO�GR�ĜtGLFtKR�V\VWpPX�D�ĜtGLFt�
V\VWpP�Y\KRGQRWt� RNDPåLWRX� SRORKX��1DPČĜHQi� GDWD� O]H� XORåLW� GR� SRþtWDþH� D� SURYpVW� MHMLFK�
VWDWLVWLFNp�]SUDFRYiQt��SRSĜtSDGČ�SRVWXS�PČĜHQt�SDN�PĤåH�EêW�]RSDNRYiQ��6RXĜDGQLFRYp�PČĜLFt�
VWURMH�VH�SRXåtYDMt�]HMPpQD�SUR�NRQWUROX�PHQãtFK�VpULt�REURENĤ�D�REURENĤ�VORåLWČMãtFK�WYDUĤ��
'RNiåt�Y\KRGQRWLW�UR]PČU\�V SĜHVQRVWt�Då�QD�GHVHWLQ\��P��>�] 

4.1.2 1HSĜtPi�GpONRYi�PČĜLGOD 
%ČåQêPL� QHSĜtPêPL� GpONRYêPL� PČĜLGO\� SRXåtYDQêPL� Y SUD[L� MVRX� NDOLEU\�� ~FK\ONRPČU\� 
D�]iNODGQt�PČUN\�� 

Kalibry   
-HGQi� VH� R� SHYQi�PČĜLGOD�� NWHUêPL� VH� NRQWUROXMt� YQČMãt� D� YQLWĜQt� UR]PČU\��.DOLEU\�PDMt� VYp�
Y\XåLWt�SĜHGHYãtP�Y VpULRYp�YêUREČ��3ĜL�NRQWUROH�UR]PČUĤ�NDOLEUHP�VH�QH]MLVWt�VNXWHþQi�KRGQRWD�
WRKRWR� UR]PČUX� DQL� KRGQRWD� ~FK\ON\�� SRX]H� VH� ]MLVWt�� MHVWOL� VH� NRQWURORYDQê� UR]PČU� QDFKi]t�
v GDQpP�WROHUDQþQtP�SROL�D�MH�WDN�Y\KRYXMtFt��>�] 
1HMUR]ãtĜHQČMãtPL� MVRX� PH]Qt� NDOLEU\� �REU�� 14��� W\� PDMt� MHGQX� VWUDQX� GREURX� D� GUXKRX�
]PHWNRYLWRX�� NWHUi� EêYi� R]QDþHQD� þHUYHQČ�� 3UR� SĜtNODG�� SĜL� NRQWUROH� SUĤPČUX� YiOFRYp� GtU\�
YiOHþNRYêP�NDOLEUHP�MH�SUĤPČU GtU\�Y\KRYXMtFt�Y SĜtSDGČ��NG\�GREUi�þiVW�NDOLEUX�GtURX�OHKFH�
SURMGH�D�]PHWNRYi�VWUDQD�VH�R�GtUX�SRX]H�]DFK\Wt��3RNXG�GREUi�þiVW�GtURX�QHSURMGH��O]H�WHQWR�
UR]PČU�XSUDYLW��3RNXG�GtURX�SURMGH�þiVW�]PHWNRYi��SDN�VH�MHGQi�R�]PHWHN�D�WHQ�Xå�QHO]H�RSUDYLW��
U daOãtFK�PH]QtFK�NDOLEUĤ�MH�SRVWXS kontroly VWHMQê��>�]  

 
Obr. 14 =iNODGQt�GUXK\�PH]QtFK�NDOLEUĤ��D�± YiOHþNRYê��E�± WĜPHQRYê��F�± QD�YQLWĜQt�]iYLW\��>�]. 

Pro kontrolu YQLWĜQtFK UR]PČUĤ� VH� SRXåtYDMt� NDOLEU\� YiOHþNRYp�� SUR� YQČMãt� UR]PČU\� NDOLEU\�
WĜPHQRYp��'DOãtPL�GUXK\�NDOLEUĤ�MVRX�NDOLEU\�SUR�NRQWUROX�YQČMãtFK�D�YQLWĜQtFK�]iYLWĤ��YQČMãtFK�
D�YQLWĜQtFK�NXåHOĤ�DSRG��>�] 
ÒFK\ONRPČU\ 
ÒFK\ONRPČUHP�VH�SĜL�PČĜHQt�QH]MLVWt�VNXWHþQi�KRGQRWD�UR]PČUX��DOH�]MLVWt�VH��]GD�VH�QDPČĜHQi�
~FK\OND� QDFKi]t� v SĜHGHSVDQêFK� PH]tFK�� 9\UiEt� VH� ~FK\ONRPČU\� þtVHOQtNRYp� D� GLJLWiOQt��
þtVHOQtNRYp�~FK\ONRPČU\�PDMt�EXć�PHFKDQLFNê��QHER�SiNRYê�SĜHYRG��>�] 
ýtVHOQtNRYp�~FK\ONRPČU\�PČĜt� V UR]OLãLWHOQRVWt������PP��������PP�QHER�������PP��3RK\E�
PČĜLFtKR� GRWHNX� SUREtKi� YČWãLQRX� YH� VYLVOpP� VPČUX�� SiþNRYp� ~FK\ONRPČU\� MVRX� RSDWĜHQ\�
RWRþQRX�GRW\NRYRX�KODYRX��0ČĜHQt�MH�PRåQp�VL�XVQDGQLW�VSHFLiOQtPL�XND]DWHOL��NWHUêPL�VH�QD�
NUXKRYpP�XND]DWHOL�PČĜLGOD�Y\]QDþt�SRåDGRYDQp�PH]H��>�] 
'LJLWiOQt�~FK\ONRPČU\�MVRX�HOHNWURQLFNêPL�PČĜLGO\��NWHUi�QDYtF�QDEt]t�PRåQRVW�QDVWDYLW�PH]Qt�
KRGQRW\� PČĜHQp� YHOLþLQ\�� YêVWXS� QDPČĜHQêFK� KRGQRW� N MHMLFK� GDOãtPX� ]SUDFRYiQt� D� WDNp�
QDVWDYHQt�QXO\��9\UiEt�VH�EČåQČ�V UR]OLãLWHOQRVWt�������PP�D�ãHVWLPtVWQêP�GLVSOHMHP��>�] 
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=iNODGQt URYQREČåQp PČUN\ 
0DWHULiOHP�]iNODGQtFK URYQREČåQêFK�PČUHN�MH�RFHO�QHER�NHUDPLND��EêYDMt�Y\UREHQ\�YH�WYDUX�
GHVWLþHN� QHER� KUDQROX� V YHOPL� SĜHVQêPL� UR]PČU\�� -HMLFK� VORåHQtP� MH� PRåQp� GRViKQRXW�
MDNpKRNROLY� UR]PČUX��= GĤYRGX�PLQLPDOL]DFH� ~FK\OHN� VH�PČUN\� VNOiGDMt� SRNXG�PRåQR� ] co 
QHMPHQãtKR� SRþWX��PD[LPiOQt� SRþHW� VORåHQêFK�PČUHN� MH� SČW��0ČUN\� VH� VNOiGDMt� Y SRĜDGt� RG�
QHMPHQãt� Då� SR� WX� QHMYČWãt�� 0ČUN\� PDMt� YHONRX� URYLQQRX� SĜHVQRVW� D� GtN\� WRPX� GUåt� GREĜH�
SĜLOQDYRVWt�X�VHEH��3ĜL�SRXåLWt�YKRGQpKR�SĜtVOXãHQVWYt�MH�PRåQp�PČUNDPL�PČĜLW�SĜtPR�UR]PČU\�
VRXþiVWt��>�; 6] 

7ĜtG\�SĜHVQRVWL��YH�NWHUêFK�MVRX�PČUN\�Y\UiEČQ\��XGiYi norma DIN 861 [6]: 

x .��PČUN\�SRXåtYDQp�Y NDOLEUDþQtFK�ODERUDWRĜtFK�SUR�NDOLEUDFL� 

x 2�� PČUN\� SRXåtYDQp� MDNR� SĜHVQi� GpONRYi� PČĜLGOD�� SUR� NDOLEUDFL� PČĜLFtFK� SĜtVWURMĤ� 
a kalibrDFL�NRQFRYêFK�PČUHN� 

x ���SUR�NDOLEUDFL�NDOLEUĤ��QDVWDYRYiQt�PČĜLFtFK�SĜtVWURMĤ� 

x 2: k EČåQpPX�GpONRYpPX�PČĜHQt��NGH�QHMVRX�NODGHQ\�Y\VRNp�SRåDGDYN\�QD�SĜHVQRVW� 

4.2 0ČĜLFt�WHFKQLND�SUR�SĜHVQp�Y\KRGQRFRYiQt�VWUXNWXU\�SRYUFKX 
6�URVWRXFtP�UR]YRMHP�VWURMtUHQVNp�YêURE\�E\OR�]DSRWĜHEt�XUþLW�PHWRGX�SUR�KRGQRFHQt�VWUXNWXU\�
SRYUFKX��=SRþiWNX� E\O� ]DYHGHQ� VXEMHNWLYQt� ]SĤVRE�� NG\� VH� XUþLO\� WĜL� VWXSQČ�QHURYQRVWt�� SUR�
NWHUp�E\O�GHILQRYiQ�SRMHP�GUVQRVW��3UR�SRVX]RYiQt�VH�SRXåtYDO\�SRURYQiYDFt�SRYUFK\. [38]  

3UR� REMHNWLYQt� KRGQRFHQt� KODYQt� VORåN\� VWUXNWXU\� SRYUFKX� ± GUVQRVWL� SRYUFKX�� E\OR� NOtþRYp�
]DYHGHQt� SDUDPHWUX� 5D� D� VSROX� V QtP� QČNROLN� GDOãtFK� SDUDPHWUĤ�� 0HWRG\� SUR� KRGQRFHQt�
VWUXNWXU\�SRYUFKX�O]H�REHFQČ�UR]GČOLW�QD�VXEMHNWLYQt�D�REMHNWLYQt. [38]  
6XEMHNWLYQt�KRGQRFHQt�VH�SURYiGt�YL]XiOQt�NRQWURORX�± ]UDNHP�D�KPDWHP��3UR�SRVX]RYiQt�VH�
SRXåtYDMt� SRURYQiYDFt� Y]RUN\� �obr. 15). Tato metoda je v SRURYQiQt� V REMHNWLYQt� PHWRGRX�
PQRKHP�PpQČ�SĜHVQi��YHONRX�UROL�]GH�KUDMH�OLGVNê�IDNWRU��2EMHNWLYQt�PHWRGD�XPRåĖXMH��SRGOH�
W\SX�PČĜtFtKR�]DĜt]HQt��Y\KRGQRFRYiQt�YH��'�QHER��'. [38]  

 
Obr. 15 Detail vzorkovnice drsnosti povrchu [5]. 

4.2.1 'RW\NRYp�PČĜLFt�SĜtVWURMH 
=GURMHP� LQIRUPDFH� R� VWUXNWXĜH� SRYUFKX� X� GRW\NRYp�PHWRG\� ��'�� MH� SURILO [38]. 'RW\NRYê�
SĜtVWURM� �SURILORPHWU�� MH� RSDWĜHQ� VSHFLiOQČ� XSUDYHQêP� KURWHP�� NWHUê� VQtPi� VRXĜDGQLFH�
Y\KRGQRFRYDQpKR� SRYUFKX�� W\� MVRX� QiVOHGQČ� ]SUDFRYiQ\� SRþtWDþHP�� 3UR� PČĜHQt� SRXåtYi�
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SĜtVWURM�LQGXNþQt�VQtPDþ��3DWĜt�N QHMVWDUãtP�PHWRGiP�KRGQRFHQt�SRYUFKX��MHMt�SUYQt�SRXåLWt�VDKi�
GR�����OHW�PLQXOpKR�VWROHWt. [39]  

'RW\NRYê�SĜtVWURM�MH�VORåHQ�]H�GYRX�þiVWt [39]:   

x PHFKDQLFNi�þiVW��MH�RSDWĜHQD�VWRONHP��QD�QČM�VH�XPtVWt�PČĜHQi�VRXþiVW��GiOH�MH�]GH�
UDPHQR� VH� VQtPDFtP� KURWHP� �VQtPDFt� KODYLFH��� UDPHQR� VH� NRQVWDQWQt� U\FKORVWt�
SRK\EXMH� YSĜHG� D� VQtPDFt� KURW� WDN� ]D]QDPHQiYi� QHURYQRVWL� SRYUFKX�
�HOHNWURPRWRUHN�]DMLãĢXMH�SĜtPRþDUê�YUDWQê�SRK\E�� 

x HOHNWURQLFNi� þiVW�� VQtPDFt� KURW� JHQHUXMH� PHFKDQLFNê� VLJQiO�� HOHNWURQLFNi� þiVW�
VORXåt�N MHKR�WUDQVIRUPDFL�QD�VLJQiO�HOHNWULFNê�� WHQ�VH�SDN�]SUDFRYiYi��þtVHOQRX�
KRGQRWRX�SĜtVOXãQpKR�SDUDPHWUX�GUVQRVWL��SRSĜ��JUDILFNêP�]i]QDPHP�QHURYQRVWL�
povrchu).  

-H�GĤOHåLWp��DE\�E\O�SRK\E�VQtPDFtKR�KURWX�YHOPL�SĜHVQê�FR�GR�SĜtPRVWL�L�URYQRPČUQRVWL��3ĜL�
YROEČ�U\FKORVWL�MH�QXWQp�EUiW�RKOHG�QD�G\QDPLFNp�YODVWQRVWL�VQtPDFtKR�V\VWpPX��'DWD�QDPČĜHQi�
SĜtVWURMHP�O]H�SURVWĜHGQLFWYtP�86%�QHER�&20�UR]KUDQt�SĜHQpVW�GR�SRþtWDþH�D�QiVOHGQČ�SURYpVW�
MHMLFK� SRGUREQČMãt� DQDOê]X��0ČĜtFt� �SĜtWODþQi�� VtOD�� NWHURX� KURW� SĤVREt� QD�PČĜHQê�SRYUFK�� MH�
YHOPL�PDOi��MH�WDN�PLQLPDOL]RYiQR�QHEH]SHþt�SRãNR]HQt�SRYUFKX. Pro kontrolu drsnosti povrchu 
se v GtOQiFK�þDVWR�SRXåtYDMt�PDOp�SĜHQRVQp�]DĜt]HQt�]YDQp�GUVQRPČU\. 'UVQRPČU\�Y\KRGQRFXMt�
parametry drsnosti povrchu, profilometry Y\KRGQRFXMt�NURPČ�GUVQRVWL�WDNp�YOQLWRVW�DSRG. [39]  

4.2.2 BezdotykRYp�PČĜLFt�SĜtVWURMH 
V ODERUDWRĜtFK� D� YH� YČGHFNp� SUD[L� VH� SUR� KRGQRFHQt� VWUXNWXU\� SRYUFKX� SRXåtYi� SĜHGHYãtP�
SORãQi�PHWRGD�± WĜtUR]PČUQp�KRGQRFHQt� VWUXNWXU\�SRYUFKX� ��'���7DWR�PHWRGD�Y\FKi]t� MLå�]H�
]QiPêFK� SR]QDWNĤ� ] GYRXUR]PČUQpKR� KRGQRFHQt� VWUXNWXU\� SRYUFKX� ��'��� DYãDN� SUR� ~SOQê�
SRSLV� E\OR� GĤOHåLWp� ]DYpVW� QČNROLN� GDOãtFK� SRWĜHEQêFK� LQIRUPDFt�� 8� WpWR� PHWRG\� MH� SORFKD�
KODYQtP�]GURMHP�LQIRUPDFH�R�VWUXNWXĜH�SRYUFKX. [38; 39] 
6WUXNWXUD�SRYUFKX�VH�PČĜt�SĜtVWURML��NWHUp�SUDFXMt�QD�EH]NRQWDNWQtP�SULQFLSX��6RXþiVWt WČFKWR�
SĜtVWURMĤ� MVRX� EH]NRQWDNWQt� VQtPDþH��1HMYtFH� VH� SRXåtYDMt� VQtPDþH�&/$� �&KURPDWLF�/HQJKW�
Aberration) s UR]OLãLWHOQRVWt�Y��P�D�VQtPDþH�ODVHURYp�� MHMLFKå�UR]OLãLWHOQRVW� MH�SĜLEOLåQČ�R�ĜiG�
QLåãt. [39] 

3ULQFLS�&/$�VQtPDþH 
%tOp� VYČWOR� VH� UR]ORåt�D�SĜHV�RSWLNX� MH�QDVPČURYDQp�QD�NRQWURORYDQê�SRYUFK��2SWLND� UR]ORåt�
VYČWOR�QD�]iNODGČ�YOQRYêFK�GpOHN��Y NDåGpP�ERGČ�SRYUFKX�MH�SDN�]DRVWĜHQD�SRX]H�XUþLWi�YOQRYi�
GpOND��2GUDåHQp�VYČWOR�] SRYUFKX�SURFKi]t� VNU]�RWYRU��NWHUêP�SURMGH�SRX]H�VYČWOR�]DRVWĜHQp�
YOQRYp�GpON\��1iVOHGQČ�MH�VYČWOR�Y\FKêOHQR�VSHNWURPHWUHP�QD�PDWLFRYê�VHQ]RU��NGH�Pi�NDåGê�
ERG� SĜLSUDYHQRX� SURVWRURYRX� SRORKX�� 7\WR� SRORK\� MVRX� SDN� SRþtWDþHP� ]SUDFRYiQ\� 
D� Y\KRGQRFHQ\�� 3UR� ]SUDFRYiQt� D� SĜHVQp� Y\KRGQRFHQt� QDVQtPDQêFK� SURVWRURYêFK� SRORK� VH�
SRXåtYDMt�VSHFLiOQt�VRIWZDU\��W\�SRVN\WXMt��'�]SUDFRYiQt�GDW�D�WDNp��'�YL]XDOL]DFL��1D�obr. 16 
MH�]Qi]RUQČQR�VFKpPD�&/$�VQtPDþH. [39] 
3ULQFLS�ODVHURYpKR�VQtPDþH 
3RORYRGLþRYê� ODVHU�Y\ãOH�SDSUVHN�QD�NRQWURORYDQê�SRYUFK�D�RG�QČM� VH�RGUD]t�GR� SĜLMtPDFtKR�
RSWLFNpKR�V\VWpPX��3RWp�MH�SDSUVHN�]DRVWĜHQ�QD�REUD]RYRX�PDWLFL�D�]D�SRPRFL�MHMLFK�REUD]RYêFK�
SUYNĤ�VH�XUþt�SRORKD�]DPČĜHQpKR�ERGX��>�@���� 
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Obr. 16 6FKpPD�&/$�VQtPDþH�>�@.  

4.2.3 3RURYQiQt�GRW\NRYêFK�D�EH]GRW\NRYêFK�PČĜLFtFK�SĜtVWURMĤ 
U WČFKWR�PHWRG�MH�UR]GtOQi�ãtĜND�SiVPD�GDW��3ĜL�GRW\NRYp�PHWRGČ�MH�PČĜHQê�SRYUFK�SĜL�VW\NX�
s KURWHP�³XKOD]HQ³�D�GRFKi]t�WDN�NH�]PHQãHQt�ãtĜN\�SiVPD�GDW�SUR�]SUDFRYiQt. [40] 
'DOãtP�UR]GtOHP�PH]L�WČPLWR�PHWRGDPL�MH�]PČQD�YH�VNORQHFK��ãLNPRVWL��SURILOX�SRYUFKX� 3ĜL�
PČĜHQt� GRW\NRYRX�PHWRGRX� KURW� QD� VQtPDQpP� SURILOX� ]PHQãXMH� ãtĜNX� SURKOXEQt� D� UR]ãLĜXMH�
YêVWXSN\�� WtP� MVRX� RYOLYQČQD� GDWD� SUR� KRGQRFHQt� ãLNPRVWL�� -H�PRåQp� WR� XSUDYLW� VRIWZDUHP�� 
8�EH]GRW\NRYp�PHWRG\�N WRPXWR�QHGRFKi]t. [40]  
3ĜL� PČĜHQt� EH]GRW\NRYêPL� SĜtVWURML� þDVWR� GRFKi]t� NH� ]WUiWČ� GDW� Y PtVWHFK�� NGH� MVRX� QiKOp� 
D� U\FKOp�]PČQ\� WYDUX�SURILOX�SRYUFKX��GiOH�Y KUDQLþQtFK�REODVWHFK� �QD�KUDQiFK���9 WDNRYêFK�
PtVWHFK� VH� SDSUVHN� QHPXVt� YåG\� VSUiYQČ� RGUD]LW� ]SiWN\� GR� GHWHNWRUX� D�PĤåH� VH� VWiW�� åH� VH�
hodnoty dat nH]D]QDPHQDMt�� 6RIWZDUH� SĜtVOXãQpKR� PČĜLFtKR� ]DĜt]HQt� SDN� WDWR� GDWD� REY\NOH�
Y\ORXþt��QHMþDVWČML�WDN��åH�Y\XåLMH�LQWHUSRODFH�RNROQtFK�GDW. [40] 
'RW\NRYp�SĜtVWURMH�PDMt�Y SRURYQiQt�V EH]GRW\NRYêPL�SĜtVWURML�YČWãt�WROHUDQFL�YĤþL�]QHþLãWČQt��
3ĜL� VQtPiQt� KURW� RGVXQH�PDOp� QHþLVWRW\� D� WDNp� QHQt� SUREOpP�� NG\å� VH� QD�PČĜHQpP� SRYUFKX�
Y\VN\WXMH� ROHMRYi� YUVWYD�� 3ĜL� EH]GRW\NRYpP� PČĜHQt� PXVt� EêW� SRYUFK� QDSURVWR� þLVWê�� 9H�
VWURMtUHQVNpP�SURVWĜHGt�VH�þDVWR�GiYi�SĜHGQRVW�SĜtVWURMĤP�GRW\NRYêP. [40]    

4.3 9êUREFL�PČĜLGHO�D�PČĜLFt�Wechniky 
0H]L�SĜHGQt�YêUREFH�PČĜLFt�WHFKQLN\�SDWĜt�DQJOLFNi�VSROHþQRVW�7D\ORU�+REVRQ�/WG��VH�VtGOHP�
v Leicesteru v $QJOLL��7D\ORU�+REVRQ�Y\UiEt� Y\VRFH� NYDOLWQt� V\VWpP\� D� SĜtVWURMH� SUR�PČĜHQt�
WH[WXU\�D�WYDUX�SRYUFKX��GiOH�VH�DNWLYQČ�VRXVWĜHGt�QD�SĜtSUDYX�D�QRUPDOL]DFL�PHWRGLN�PČĜHQt��
]SUDFRYiQt� YêVOHGNĤ� D� MHMLFK� Y\KRGQRFHQt� YH� IRUPČ�SDUDPHWUĤ��9 VRXþDVQRVWL� QDEt]t�7D\ORU�
+REVRQ� SO\QXOê� LQRYRYDQê� NRPSOH[Qt� SURJUDP� 7DO\PDS�� NWHUê� VORXåt� SUR� SURVWRURYp�
KRGQRFHQt�WH[WXU\�SRYUFKX��3URJUDP�7DO\PDS�VH�Y\XåtYi�X�PČĜLFtFK�V\VWpPĤ�)RUP�7DO\VXUI�
PGI, Talysurf CCI, Talysurf CLI a Talyrond. [11]  
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Talysurf CLI 
3ĜL� EURXãHQt� MH� GĤOHåLWp� NRQWURORYDW� MDN� NYDOLWX� EURXãHQpKR� SRYUFKX�� WDN� L� NYDOLWX� SRYUFKX�
EURXVLFtKR�QiVWURMH��D�WR�]HMPpQD�WYDU�EURXVLFtFK�]UQ��MHMLFK�YHOLNRVW��KXVWRWX�D�UR]ORåHQt. [11] 
3UR� HIHNWLYQt� NRQWUROX� SRYUFKX� EURXVLFtFK� QiVWURMĤ� VH� SRXåtYi� PHWRGD� EH]NRQWDNWQtFK� �'�
PČĜHQt�SURILOĤ�V LQWHJURYDQêP�Y\KRGQRFRYDFtP�SURJUDPHP��9KRGQêP�PČĜLFtP�V\VWpPHP�SUR�
WDNRYRX�NRQWUROX� MH�7DO\VXUI�&/,� ILUP\�7D\ORU�+REVRQ��NWHUê� SUR�DQDOê]X�Y\XåtYi�SURJUDP�
7DO\PDS��3RYUFK�DEUDVLYQtFK�YêURENĤ�MH�VORåHQ�] YHOPL�WYUGêFK�þiVWLF�D�SUR�MHMLFK�NRQWUROX�O]H�
SRXåtW�SRX]H�EH]NRQWDNWQt�PHWRG\�&/$�D�ODVHURYp�VRQG\��YL]�4.2�����NWHUêPL�MH�7DO\VXUI�&/$�
Y\EDYHQ��'tN\�VYp�XQLYHU]iOQRVWL�KR�O]H�Y\XåtW�WpPČĜ�SUR�YãHFKQ\�W\S\�EUXVLY��3RXåtYi�VH�SUR�
NRQWUROX� YHOLNRVWL� ]UQ�� MHMLFK� VWUXNWXU\� D� UR]GČOHQt�� GiOH� SUR� SRVRX]HQt� URYQRPČUQRVWL�
RSRWĜHEHQt�� -HGQRWOLYi� ]UQD� MH� PRåQp� KRGQRWLW� ] KOHGLVND� XUþLWp� SORFK\�� SUĤPČUX�� REYRGX��
KXVWRW\��WYDURYpKR�IDNWRUX�D�orientace. [11] 
V ýHVNp�UHSXEOLFH�MH�VSROHþQRVW�7D\ORU�+REVRQ�/WG��]DVWRXSHQD�ILUPRX�,0(&2�7+��NWHUi�VtGOt�
v %UQČ�� 'iOH� MVRX� ]GH� XYHGHQL� Yê]QDPQt� YêUREFL� PČĜLGHO� D� PČĜLFt� WHFKQLN\�� 1ČPHFNi�
VSROHþQRVW Mahr ± jedna z QHMVWDUãtFK� PHWURORJLFNêFK� VSROHþQRVWt� Y (YURSČ�� QČPHFNi�
VSROHþQRVW�ZEISS��âYêFDUVNi�VSROHþQRVW�DIAVITE AG a TESA��6SROHþQRVW�SIZE s KODYQtP�
VtGOHP�Y ýtQČ��-DSRQVNi�VSROHþQRVW�Mitutoyo��X�QiV�]DVWRXSHQD�QDSĜ��ILUPRX�0LWXWR\R�ýHVNR�
s.r.o. v 7HSOLFtFK��-HGQtP�] QHMYČWãtFK�GRGDYDWHOĤ�PČĜLGHO�D�PČĜLFt�WHFKQLN\�Y ýHVNp�UHSXEOLFH�
MH�VSROHþQRVW�35,0$�%,/$9ýË.��NWHUi�VH�QDFKi]t�Y 8KHUVNpP�%URGČ� 

4.4 &KDUDNWHULVWLND�SĜtSUDYNĤ�D�MHMLFK�UR]GČOHQt 
3ĜtSUDYHN�VORXåt�MDNR�SRPRFQp�]DĜt]HQt��NWHUp�Pi�SRGOH�XUþHQt�]DMLVWLW�SHYQp�XFK\FHQt�REUiEČQp�
VRXþiVWL��YHGHQt�QiVWURMH�SĜL�REUiEČQt��SĜLGUåHQt�VRXþiVWL�SĜL�PRQWiåL�Y FHOHN�D�NRQWUROX�UR]PČUĤ�
obrobku. [37]  

3ĜtSUDYN\�MVRX�UR]GČOHQ\�SRGOH [37]: 
1. SRXåLWt 

x XQLYHUViOQt�� SUR� XSQXWt� VRXþiVWt� VWHMQpKR� GUXKX� R� UĤ]QêFK� YHOLNRVWHFK�� QDSĜ��
VYČUiN\��VNOtþLGOD�DSRG�� 

x VWDYHEQLFRYp��MVRX�VHVWDY\�] W\SL]RYDQêFK�GtOĤ� 

x VNXSLQRYp��XUþHQ\�SUR�VNXSLQX�VRXþiVWt� 

x VSHFLiOQt��Y\UREHQ\�D�SRXåtYiQ\�SRX]H�Sro jeden obrobek v GDQp�RSHUDFL� 

2. XUþHQt 

x REUiEČFt��MHMLFK�IXQNFt�MH�]DEH]SHþLW�Y]iMHPQRX�SRORKX�SNO, 

x NRQWUROQt D�PČĜLFt��XUþHQ\�SUR�NRQWUROX D�PČĜHQt UR]PČUĤ� 

x PRQWiåQt��VORXåt�N MHGQR]QDþQpPX�XVWDYHQt�VRXþiVWL�SĜL�PRQWiåL� 

x RVWDWQt�SRPRFQi�]DĜt]HQt��SRORKRYDFt�D�QDNOiGDFt�]DĜt]HQt��YUWDFt�KODY\�DSRG�, 

3. ]GURMH�XStQDFt�VtO\ 

x SĜtSUDYN\�V UXþQtP�XStQiQtP� 

x pĜtSUDYN\�V PHFKDQLFNêP�XStQiQtP.  
([LVWXMt�W]Y��QH]E\WQp�SĜtSUDYN\��NG\�GDQi�RSHUDFH�QHPĤåH�EêW�SURYHGHQD�EH]�WRKR��DQLå�E\�E\O�
SRXåLW�SĜtSUDYHN��3RXåLWt�D�NRQVWUXNFH�SĜtSUDYNĤ�VH�PČQt��]iOHåt�QD�GUXKX�YêURE\�D�PRåQRVWHFK��
3ĜL�NXVRYp�YêUREČ�VH�VSHFLiOQt�D�NRPXQiOQt�SĜtSUDYN\�SRXåtYDMt� MHQRP�Y SĜtSDGČ��NG\�GDQRX�
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RSHUDFL� EH]� QLFK� QHO]H� SURYpVW�� 9 VpULRYp� D� KURPDGQp� YêUREČ� MH� QDRSDN� PRåQRVW� SRXåtW�
VSHFLiOQt� SĜtSUDYN\�YH� YČWãt�PtĜH�� GRFtOt� VH� WDN� ]YêãHQt� SURGXNWLYLW\� SUiFH� D� MDNRVWL� YêURE\��
3ĜtSUDYN\�� NWHUp� VORXåt� SUR� YêUREX� YČWãtKR� SRþWX� VWHMQêFK� VRXþiVWt� PRKRX� EêW� R� PQRKR�
GRNRQDOHMãt�D�VSOĖRYDW�WDN�SRåDGDYN\�GRNRQDOp�IXQNFH. [37]  

4.4.1 .RQWUROQt�SĜtSUDYN\ 
.RQWUROQt�SĜtSUDYN\�VH�SRXåtYDMt�SUR�NRQWUROX�WYDUX��URYQREČåQRVWL��SĜHVQRVWL�UR]PČUĤ��UR]WHþt��
kolmosti ploch D� RV� GČU� DSRG� ýDVWR� VH� SRXåtYDMt� SĜL�PH]LRSHUDþQt� NRQWUROH�� -HMLFK� FtOHP� MH�
usnadnit a urychlit kontrolu. [41]  

.RQWURORYDQi� VRXþiVW� MH� GR� SĜtSUDYNX� XSQXWD� ]D� UHIHUHQþQt� ERG\� D� SRPRFt� MHGQRGXFKêFK�
UHIHUHQþQtFK�SORFK��SRVXYĤ��YêVXQĤ��NDOLEUĤ��VSiURPČUHN�D�~FK\ONRPČUĤ�MH�SURYHGHQD�NRQWUROD��
'iOH� VH� SRXåtYDMt� NRQWUROQt� SĜtSUDYN\�� GR� NWHUêFK� VH� VRXþiVW� XSQH� D� QiVOHGQČ� VH� SURYHGH�
kontrola v �'�VRXĜDGQLFRYpP�PČĜLFtP�VWURML��obr. 17). [42]  

 
Obr. 17 6DGD�NRQWUROQtFK�SĜtSUDYNĤ�SUR�NRQWUROX�GtOĤ�QD��'�VRXĜDGQLFRYpP�VWURML�>��@. 

4.4.2 0ČĜLFt�SĜtSUDYN\ 
0ČĜLFt�SĜtSUDYN\�MVRX�XUþHQ\�SUR�MHGQR]QDþQRX�NRQWUROX�Y\UiEČQêFK�VRXþiVWt��-HMLFK�SRXåLWtP�
VH�GRViKQH�U\FKOp�NRQWURO\�PČĜHQtP, D�WR�L�EH]�WRKR��DQLå�E\�E\OR�SRWĜHED�]DWČåRYDW�PHWURORJLL��
I v GtOHQVNêFK�SRGPtQNiFK�O]H�PČĜLFtPL�SĜtSUDYN\�VQDGQR�]MLVWLW��]GD�Y\UiEČQi�VRXþiVW�VSOĖXMH�
SRåDGRYDQp� WROHUDQFH�D� MH� WDN�YKRGQi�SUR�GDOãt�YêUREQt�SURFHV. K PČĜLFtP�SĜtSUDYNĤP� MVRX�
YåG\�GRGiQ\�PČURYp�SURWRNRO\��0ČĜt�VH�SRGOH�YêNUHVRYp�GRNXPHQWDFH��0ČĜtFt�SĜtSUDYN\�MVRX�
Y\EDYHQ\�MHGQRWOLYêPL�PČĜLGO\��SRSĜtSDGČ�PČĜLGOHP. [43] 
3UR�SĜtNODG�MVRX�]GH�XYHGHQ\�PČĜLFt�SĜtSUDYN\�þHVNp�ILUP\�81,0(75$�V�U�R���NWHUi�SRVN\WXMH�
NRPSOH[Qt�VOXåE\�Y REODVWL�PČĜLGHO�D�PČĜHQt� 
-VRX� WR�PČĜLFt�SĜtSUDYN\�SUR�YQČMãt� �obr. 18��D�YQLWĜQt�PČĜHQt�]iSLFKĤ��3ĜtSUDYHN�SUR�YQČMãt�
PČĜHQt�]iSLFKĤ�O]H�SRXåtW�WDNp�SUR�PČĜHQt�SUĤPČUĤ�QHER�MDNR�PČĜLFt�VWĤO. [44]  

 



Ò67�)6,�987�9 %51ċ 
 

39 

 
Obr. 18 6SHFLiOQt�PČĜLFt�SĜtSUDYHN�SUR�YQČMãt�PČĜHQt�]iSLFKĤ�>��@. 

3URYHGHQt�PČĜLFtFK�SĜtSUDYNĤ�PĤåH�EêW�WDNp�MHGQR~þHORYp��WDNRYp�SĜtSUDYN\�MVRX�NRQVWUXRYiQ\� 
D�Y\UREHQ\�SUR�PČĜHQt�MHGQp�NRQNUpWQt�~ORK\��-VRX�WR�PČĜLFt�SĜtSUDYN\�SUR�PČĜHQt�NXåHORYêFK�
YQLWĜQtFK�GUiåHN��SUĤPČUĤ��ãtĜN\�GUiåN\��YQLWĜQt�Ki]LYRVWL��þHOQt�Ki]LYRVWL��SĜtSUDYHN�V RWRþQRX�
pinolou SUR�NRQWUROX�Ki]LYRVWL�D�VRXVWUXåHQt�DSRG��>��@ 
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5 KVALIFIKACE OBSLUHY 
9H� VWURMtUHQVNp� YêUREČ� VH� SUDFRYQtFL� GtOHQ� REHFQČ� UR]GČOXMt� QD� SUDFRYQtN\� NYDOLILNRYDQp��
]DãNROHQp�D�SRPRFQp��.YDOLILNRYDQt�SUDFRYQtFL�VORåt�]iYČUHþQRX�]NRXãNX�D�MVRX�WDN�Y\XþHQL�
YH�VYpP�RERUX��]DãNROHQt�SUDFRYQtFL�EH]�Y\XþHQt� MVRX�SUR�GDQRX�SUiFL�]DãNROHQL�D�SRPRFQt�
SUDFRYQtFL�Y\NRQiYDMt�RVWDWQt�SUiFH�± YêUREQtKR�L�QHYêUREQtKR�FKDUDNWHUX��>��@� 
3RåDGDYN\�SUR�NYDOLILNDFL�REVOXK\�MVRX�GiQ\�NYDOLILNDþQtP�VWDQGDUGHP��WHQ�VH�OLãt�Y ]iYLVORVWL�
QD�GUXKX�SUiFH [16]��3RåDGRYDQi�RGERUQi�]SĤVRELORVW�RVRE\�Y oblasti tHFKQRORJLH�EURXãHQt�MH�
QiVOHGXMtFt [16]:  

x GRGUåRYiQt�EH]SHþQRVWL�SUiFH�D�VSUiYQp�SRXåtYiQt�SUDFRYQtFK�SRPĤFHN� 

x orientace v QRUPiFK� D� Y WHFKQLFNp� GRNXPHQWDFL� SUR� SURYiGČQt� REUiEČFtFK�
RSHUDFt� 

x YROED�SRVWXSX�SUiFH�D�WHFKQRORJLFNêFK�SRGPtQHN�EURXãHQt��SRWĜHEQêFK�QiVWURMĤ��
PDWHULiOĤ�D�SRPĤFHN� 

x PČĜHQt� D� NRQWUROD� JHRPHWULFNêFK� WYDUĤ�� GpONRYêFK� UR]PČUĤ�� Y]iMHPQp� SRORK\�
SUYNĤ�D�MDNRVWL�SRYUFKX� 

x XStQiQt�EURXVLFtFK�QiVWURMĤ�D�REURENĤ��XVWDYRYiQt�SRORK\�REURENĤ�QD� UĤ]QêFK�
GUX]tFK�EUXVHN� 

x Y\YDåRYiQt�EURXVLFtFK�NRWRXþĤ� 

x obsluha brusek, 

x RVWĜHQt�QiVWURMĤ�QD�QiVWURMRYêFK�EUXVNiFK� 

x RãHWĜRYiQt�D�~GUåED�UĤ]QêFK�GUXKĤ�EUXVHN�� 
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6 8.È=.29È�=92/(1È�'2.21ý29$&Ë�23(5$&( 
3UR�XNi]NRYRX�DSOLNDFL�PHWRG\�EURXãHQt�E\Oa QDYUåHQa GUiåNRYDFt IUp]D s YiOFRYRX�VWRSNRX  
(obr. 19), pro nČå�E\OD�VHVWDYHQD�YêNUHVRYi�GRNXPHQWDFH��3R]RUQRVW�MH�YČQRYiQD�SUiYČ�YiOFRYp�
VWRSFH�� NWHUi� VH� EXGH� REUiEČW� EURXãHQtP WDN�� DE\� E\OR� GRVDåHQR� SĜHGHSVDQp� GUVQRVWL� 
D� SĜHVQRVWL UR]PČUX�� %\OR� ]YROHQR� REYRGRYp� D[LiOQt� EURXãHQt� YQČMãtFK� SORFK� GR� NXODWD� 
(viz 2.1.1). 

 
Obr. 19 'UiåNRYDFt IUp]D. 

6.1 0DWHULiO�polotovaru 
3RORWRYDUHP� SUR� YêUREX� VRXþiVWL� MH� NUXKRYi� W\þ� YiOFRYDQi� ]D� WHSOD� QRUPiOQt� SĜHVQRVWL� R�
UR]PČUHFK� � 35±115 mm. 0DWHULiOHP� SRORWRYDUX� MH� U\FKORĜH]Qi ZROIUDPRYi� OHJRYDQi� 
ocel 1.3318.  

6SHFLILFNêPL�YODVWQRVWPL WpWR�RFHOL�MVRX�SĜHGHYãtP�Y\VRNi KRXåHYQDWRVW��GREUi�RGROQRVW�SURWL�
SRSRXãWČQt a RSRWĜHEHQt��GREUi�WYiUQRVW�]D�WHSOD�D�]WtåHQi�REURELWHOQRVW. 7DWR�RFHO�MH�YKRGQi�
SUR�YêUREX�ĜH]QêFK�QiVWURMĤ��NWHUêPL�MVRX�QDSĜ��VRXVWUXåQLFNp�D�KREORYDFt�QRåH��]iKOXEQtN\��
YêVWUXåQtN\�� YUWiN\�� YêKUXEQtN\�� IUp]\ DSRG��0LPR� MLQp� Pi� WDNp� YHONp� Y\XåLWt� SUR� YêUREX�
QiVWURMĤ�SUR�VWĜtKiQt�zastudena, MDNR�QDSĜ��NUXKRYp�QRåH�VWURMQtFK�QĤåHN. [36] &KHPLFNp�VORåHQt�
WpWR�RFHOL�MH�XYHGHQR�Y tab. 7.  

 
Tab. 7 &KHPLFNp�VORåHQt�U\FKORĜH]Qp�RFHOL��������>��@� 

Prvek C Cr W V 
hm (%) 0,83 4,2 10,3 2,4 

 

6.2 9ROED�EURXVLFtKR�VWURMH�D�EURXVLFtKR�NRWRXþH 
BrRXãHQt�YiOFRYp�VWRSN\�GUiåNRYDFt IUp]\ EXGH�UHDOL]RYiQR�QD�KURWRYp�EUXVFH�W\SX�%8A 16  
(obr. 20). 8�W\SX�EUXVN\�%8$����EXGH�EURXVLFt�NRWRXþ�Y\NRQiYDW�SRK\E�URWDþQt��REUREHN�EXGH�
Y\NRQiYDW�SRVXYRYê�SRK\E�URYQREČåQê�V RVRX�REURENX�D�SRK\E�URWDþQt��V tab. 8 jsou uvedeny 
]iNODGQt�parametry tohoto stroje. 2WiþN\�YĜHWHQD�E\O\�]MLãWČQ\�SR�NRPXQLNDFL�V prodejcem.  
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Tab. 8 =iNODGQt�parametry KURWRYp�EUXVN\�%8A 16 [45]. 
2EČåQê�SUĤPČU��mm) 160 

9]GiOHQRVW�PH]L�KURW\��PP� 250 
1HMYČWãt�ãtĜND�EURXVLFtKR�NRWRXþH��PP� 40  

1HMYČWãt�SUĤPČU�EURXãHQt��PP� 160 
5R]PČU\�VWURMH�± YêãND î�ãtĜND�î�GpOND  1500 î�1100 î�1740 

.XåHO�NRQtNX��-) MORSE 2 
.XåHO�SUDFRYQtKR�YĜHWHQtNX��-) MORSE 3 

3UĤPČU�WĜtþHOLVĢRYpKR�VNOtþLGOD��PP� 80 mm 
ÒKHO�QDWRþHQt�SUDFRYQtKR�YĜHWHQtNX���) 90 

ÒKHO�QDWRþHQt�YUFKQtKR�VWROX���) 10 
ÒKHO�QDWRþHQt�EUXVQpKR�YĜHWHQtNX���) 60 

Otvor v GUåiNX�YĜHWHQ�YQLWĜQtKR�EURXãHQt��PP� 80 
1HMYČWãt�KPRWQRVW�REURENX�EURXãHQpKR�Y hrotech (kg) 10 

Hmotnost stroje s QRUPiOQtP�SĜtVOXãHQVWYtP��NJ� 1400 
2WiþN\�YĜHWHQD��PLQ-1) 2420±3290 

 

 
Obr. 20 +URWRYi�EUXVND�%8A 16 [45]. 

%URXVLFt�NRWRXþ�E\O�Y\EUiQ�] NDWDORJX�7<52/,7��%\O�]YROHQ�EURXVLFt�NRWRXþ�175 î 6 î 20  
98A 60 K 9 V 40, jeho tvar je zobrazen na obr. 21�� -HGQi�VH�R�XPČOê�NRUXQG�VYČWOH� UĤåRYê�
s NHUDPLFNêP�SRMLYHP��7HQWR�NRWRXþ�MH�YKRGQê�SUR�EURXãHQt�RFHOt��MHMLFKå�WYUGRVW�MH�PHQãt�QHå�
67 HRC [15]. 8SQXWt� NRWRXþH� QD� EUXVFH� EXGH� ĜHãHQR� WDN�� åH� VH� NRWRXþ� ]DVXQH� GR� SĜtUXE\� 
D�QiVOHGQČ�VH�XWiKQH�PDWLFt��ěH]QRX NDSDOLQRX�SĜL�EURXãHQt�EXGH�EUXVQê�ROHM�'LD*ULQG�+66��
NWHUê�MH�YKRGQê�SUR�EURXãHQt�QiVWURMRYêFK�D�U\FKORĜH]QêFK�RFHOt [47]. 
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Obr. 21 7YDU�]YROHQpKR�EURXVLFtKR�NRWRXþH�>��@� 

6.3 7HFKQRORJLFNê�SRVWXS�YêURE\� 
6RXþiVW�EXGH�WHSHOQČ�]SUDFRYani, D�WR�åtKiQtP�NH�VQtåHQt YQLWĜQtKR SQXWt��7HQWR�W\S�WHSHOQpKR�
]SUDFRYiQt� VH� SURYiGt� X� NRYRYêFK� GtOĤ�� 'RFKi]t� SĜL� QČP� NH� VQtåHQt� ]E\WNRYpKR� SQXWt� YH�
VWUXNWXĜH�� þtPå� VH� PLQLPDOL]XMH� UL]LNR� UR]PČURYêFK� ]PČQ� SĜL� GDOãtP� ]SUDFRYiQt� QHER�
v SUĤEČKX�GRE\��NG\�MH�VRXþiVW�Y SURYR]X��%ČåQČ�VH�VRXþiVWL�åtKDMt�NH�VQtåHQt YQLWĜQtKR SQXWt�
SR�KUXERYiQt�D�SĜHG�GRNRQþRYDFtP�REUiEČQtm. [46]  
6WUXþQê�SRSLV��MDNêP�]SĤVREHP�EXGH�VRXþiVW�Y\UREHQD��MH�QiVOHGXMtFt� 

1. 6RXþiVW�VH�EXGH�REUiEČW�QD�NODVLFNpP�VRXVWUXKX��+ODYD�IUp]\��QD�NWHUp�EXGRX�]XE\� se 
obrREt� QD� SRåDGRYDQê� UR]PČr�� 3RWp� VH� VRXþiVW� RWRþt� D� RVRXVWUXåt� VH� GUXKi� VWUDQD�
GUiåNRYDFt IUp]\��MHMtå�VRXþiVWt�MH�YiOFRYi�VWRSND� 

2. Zuby GUiåNRYDFt IUp]\ VH�]KRWRYt�QD�GČOtFt�IUp]H� 

3. %URXãHQt�YiOFRYp�VWRSN\�QDKUXER� 
4. ätKiQt�NH�VQtåHQt YQLWĜQtKR SQXWt�SĜL�WHSORWČ����±����ၨ&� 

5. %URXãHQt�YiOFRYp�VWRSN\�QDþLVWR�� 
3ĜtGDYN\�SUR�REUiEČQt� 

� ��K��VRXVWUXåLW�V SĜtGDYNHP�SUR�KUXERYiQt�QD�������-0,1 ��GUVQRVW�5D� ������P. 
� 20h6 brousit nahrubo s SĜtGDYNHP� SUR� EURXãHQt� QDþLVWR� QD� �������� GUVQRVW� 
5D� ������P. 
2EUREHN� EXGH� SĜL� EURXãHQt� XSQXW mezi hroty�� 3UR� SRXåLWt� KURWX� EXGH� z RERX� VWUDQ� QiVWURMH�
Y\YUWiQ�VWĜHGLFt�GĤOHN�W\SX�$� 

6.4 ěH]Qp�SRGPtQN\ 
ěH]Qi�U\FKORVW 
3URWRåH�VH�EXGH�YiOFRYi�stopky GUiåNRYDFt IUp]\ brousit nejprve QDKUXER�D�SRWp�QDþLVWR��WDN�MH�
SRWĜHED�VWDQRYLW�ĜH]Qp�SRGPtQN\�SUR�REČ�W\WR�YDULDQW\�EURXãHQt��3UYQtP�GĤOHåLWêP�SDUDPHWUHP 
je REYRGRYi� U\FKORVW� EURXVLFtKR� NRWRXþH�� R]QDþRYDQi� WDNp� MDNR� ĜH]Qi� U\FKORVW. V SĜtSDGČ�
REUiEČQt� RFHOL� MVRX� GRSRUXþHQp� KRGQRW\� ĜH]QêFK� U\FKORVWt SĜL� KUXERYiQt� L� EURXãHQt� QDþLVWR�
v UR]PH]t� ��±35 m.s-1 [36]. 2WiþN\� YĜHWHQD� MVRX� SĜL� KUXERYiQt� QDVWDYHQ\� QD� KRGQRWX� 
2850 min-1��SĜL�EURXãHQt�QD�þLVWR�QD����0 min-1. ěH]Qi�U\FKORVW�VH�Y\SRþte ze vztahu [2]:  

ݒ ൌ
ߨ ή ݀௦ ή ݊௦
Ͳ ή ͳͲͲͲ���ሺ݉Ǥ  ଵሻǡିݏ

 
(6.1) 

kde:    ds   -   SUĤPČU�EURXVLFtKR�NRWRXþH�(mm), 
           ns   -   IUHNYHQFH�RWiþHQt�EURXVLFtKR�NRWRXþH��PLQ-1). 
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=�R]QDþHQt�NRWRXþH�175 î 6 î 20 98A 60 K 9 V 40 Y\SOêYi��åH�MHKR�SUĤPČU�MH���� mm. Po 
GRVD]HQt�GR�Y]WDKX�������MVRX�KRGQRW\�ĜH]QêFK�U\FKORVWt�� 

�ݒ ൌ
ߨ ή ͳͷ ή ʹͺͷͲ
Ͳ ή ͳͲͲͲ ൌ ʹǡͳͳ�݉Ǥ  ଵ�ǡିݏ

�«௦ݒ ൌ
ߨ ή ͳͷ ή ͵ʹͲͲ
Ͳ ή ͳͲͲͲ ൌ ʹͻǡ͵ʹ�݉Ǥ  ଵ�Ǥିݏ

 

 
2EYRGRYi�U\FKORVW�REURENX 
'RSRUXþHQp� KRGQRW\� REYRGRYêFK� U\FKORVWt� REURENX MVRX� SĜL� KUXERYiQt� ��±20 m.min-1�� SĜL�
EURXãHQt� QD� þLVWR� �±15 m.min-1 [36]. 3UR� KUXERYiQt� MH� REYRGRYi� U\FKORVW� REURENX� ]YROHQD� 
16 m.min-1��SUR�EURXãHQt�QDþLVWR��� m.min-1. 3ĜL�]QiPêFK�KRGQRWiFK�REYRGRYêFK�U\FKORVWt�O]H�
XUþLW�IUHNYHQFH�RWiþHQt�REURENX��NWHUp�VH�SDN�REMHYt�SĜL�YêSRþWHFK�VWURMQtFK�þDVĤ��Frekvence 
RWiþHQt�REURENX�VH�Y\SRþtWi�]H�Y]WDKX [2]: 

݊௪ ൌ
௪ݒ ή ͳͲͲͲ
ߨ ή ݀௪

���ሺ݉݅݊ିଵሻǡ 
 

(6.2) 

kde:    vw   -   REYRGRYi�U\FKORVW�REURENX�(m.min-1), 
           dw   -   SUĤPČU�REURENX (mm). 

1D�]iNODGČ�SĜtGDYNĤ�SUR�REUiEČQt�EXGH�SUĤPČU�REURENX�SĜL�KUXERYiQt�������PP��SĜL�EURXãHQt�
QD�þLVWR�������PP��3R�GRVD]HQt�GR�Y]WDKX�������MVRX�KRGQRW\�IUHNYHQFt�RWiþHQt�REURENX�� 

݊௪� ൌ
ͳ ή ͳͲͲͲ
ߨ ή ʹͲǡʹ ൌ ʹͷͳǡʹ�݉݅݊ିଵ�ǡ 

݊௪�«௦ ൌ
ͳͲ ή ͳͲͲͲ
ߨ ή ʹͲǡͲ͵ ൌ ͳͷͺǡͻʹ�݉݅݊ିଵ�Ǥ 

 

$[LiOQt�SRVXY�VWROX 
3UR�]YROHQRX�PHWRGX�EURXãHQt�MH�GiOH�GĤOHåLWp�YKRGQČ�]YROLW�D[LiOQt�SRVXY�VWROX. 3UR�KUXERYiQt 
se KRGQRWD�D[LiOQtKR�SRVXYX�VWROX YROt 2/3±����ãtĜN\�EURXVLFtKR�NRWRXþH��SUR�EURXãHQt�QD�þLVWR�
MH�WR�����ãtĜN\�EURXVLFtKR�NRWRXþH [36]��âtĜND�EURXVLFtKR NRWRXþH�MH�GOH�MHKR�R]QDþHQt�� mm. 
3UR�KUXERYiQt�MH�]YROHQD�KRGQRWD�D[LiOQtKR�SRVXYX�VWROX�����PP��SĜL�EURXãHQt�QD�þLVWR�� mm.  
5DGLiOQt�SRVXY�VWROX 
5DGLiOQt�SRVXY�VWROX MH�SĜL�REYRGRYpP�D[LiOQtP�EURXãHQt�GR�NXODWD�URYHQ�KRGQRWČ�SUDFRYQtKR�
�UDGLiOQtKR��]iEČUX (viz 2.1.1). 3UDFRYQt�]iEČU� VH�YROt�Y UR]PH]t�������± 0,008 mm [2]. Pro 
KUXERYiQt�MH�SUDFRYQt�]iEČU�������PP��SUR�EURXãHQt�QD�þLVWR�������PP�� 

6.5 9êSRþHW�SDUDPHWUĤ�EURXVLFtKR�SURFHVX 
(NYLYDOHQWQt�WORXãĢND�EURXãHQt 
(NYLYDOHQWQt� WORXãĢND�EURXãHQt� MH�Y]WDåHQD�QD�MHGQRWNX�DNWLYQt�ãtĜN\�EURXVLFtKR�NRWRXþH [2]. 
3UR�SĜtSDG�REYRGRYpKR�D[LiOQtKR�EURXãHQt�GR�NXODWD�MH�WDWR�WORXãĢND�Y\MiGĜHQa vztahem [2]:  

݄ ൌ
௪ݒ

Ͳ ή ݒ
ή ݂ ���ሺ݉݉ሻǡ  

(6.3) 
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kde:    vw   -   REYRGRYi�U\FKORVW�REURENX�(m.min-1), 
           vc   -   ĜH]Qi�U\FKORVW (m.s-1), 

           fa   -   D[LiOQt�SRVXY�VWROX QD�RWiþNX�REURENX (mm). 

3R�GRVD]HQt�]QiPêFK�KRGQRW�Go rovnice (6����MVRX�KRGQRW\�HNYLYDOHQWQt�WORXãĢN\�EURXãHQt� 

݄� ൌ
ͳ

Ͳ ή ʹǡͳͳ ή Ͷǡʹ ൌ ͲǡͲͶ�݉݉�ǡ 

݄�«௦ ൌ
ͳͲ

Ͳ ή ʹͻǡ͵ʹ ή ͵ ൌ ͲǡͲʹ�݉݉�Ǥ 

 

+RGQRWX�HNYLYDOHQWQt� WORXãĢN\�EURXãHQt� MH�PRåQp GiOH SRXåtW�SUR�YêSRþHW�SUĤĜH]X� WĜtVN\ A, 
NWHUi�Pi�SUR�REYRGRYp�D[LiOQt�EURXãHQt�GR�NXODWD tvar [8]: 

ܣ ൌ ݂ ή ݄���ሺ݉݉ଶሻǡ  
(6.4) 

kde:    fa   -   D[LiOQt�SRVXY�VWROX�QD�RWiþNX�REURENX (mm). 

'RVD]HQtP�GR�URYQLFH�������MVRX�KRGQRW\�SUĤĜH]X�RGHEtUDQp�YUVWY\�� 

�ܣ ൌ Ͷǡʹ ή ͲǡͲͶ ൌ Ͳǡͳͺ�݉݉ଶ�ǡ 

௦»ܣ ൌ ͵ ή ͲǡͲʹ ൌ ͲǡͲ�݉݉ଶ�Ǥ 

 

ěH]Qi�VtOD 
9HOLNRVW�ĜH]QêFK�VLO�MH�Y SUĤEČKX�REUiEČQt�SURPČQQi�D�MH�SRPČUQČ�REWtåQp�XUþLW�MHMt�KRGQRWX��
=iYLVt�SĜHGHYãtP�QD�SRGPtQNiFK��NWHUêPL�MVRX��]YROHQi�PHWRGD�EURXãHQt��SUĤĜH]�WĜtVN\��]UQLWRVW�
EUXVLYD�� VWUXNWXUD� EURXVLFtKR� NRWRXþH�� GUXK� D� WYUGRVW� SRMiva. 'iOH� ]iYLVt� QD� RWXSRYiQt�
EURXVLFtKR�NRWRXþH��SĜL�NWHUpP�PĤåH�KRGQRWD�ĜH]Qp�VtO\�Y]UĤVW�Då�QČNROLNDQiVREQČ��[2] 
+RGQRWX�ĜH]Qp�VtO\��MHMtå�VPČU�MH�VKRGQê�VH�VPČUHP�ĜH]Qp�U\FKORVWL��O]H�XUþLW�] H[SHULPHQWiOQČ�
]tVNDQp�URYQLFe, Y\SRþWHQi hodnota je pouze oULHQWDþQt [2]. 3UR�]YROHQRX�PHWRGX�EURXãHQt�VH�
KRGQRWD�ĜH]Qp�VtO\�XUþt�]H�Y]WDKX�>�@� 

ܨ ൌ ʹͷ ή ሺݒ௪ ή ݂ሻǡ ή ܽǡହ���ሺܰሻǡ  
(6.5) 

kde:    vw   -   REYRGRYi�U\FKORVW�REURENX�(m.min-1), 
            fa   -   D[LiOQt�SRVXY�VWROX QD�RWiþNX�REURENX�(mm), 

           ae   -   SUDFRYQt��UDGLiOQt��]iEČU (mm). 

+RGQRW\�ĜH]Qp�VtO\�MVRX�SUR�KUXERYiQt�D�EURXãHQt�QDþLVWR�GOH�Y]WDKX���.5): 

��ܨ ൌ ʹͷ ή ሺͳ ή Ͷǡʹሻǡ ή ͲǡͲͲǡହ ൌ ʹͶǡͳͺ�ܰ�ǡ 

�«௦ܨ ൌ ʹͷ ή ሺͳͲ ή ͵ሻǡ ή ͲǡͲͲʹǡହ ൌ ͺǡͲ�ܰ�Ǥ 

 

-HGQRWNRYê�VWURMQt�þDV 
-HGQRWNRYê� VWURMQt� þDV� VH� RGYtMt� RG� ]YROHQp� PHWRG\� EURXãHQt [8]. V SĜtSDGČ� REYRGRYpKR�
YQČMãtKR�D[LiOQtKR�EURXãHQt�GR�NXODWD�SĜL�UDGLiOQtm posuvu stolu fr (fr = ae) QD�NDåGê�]GYLK�VWROX�
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�Y� NDåGp� MHKR� ~YUDWL��� EH]� Y\MLVNĜRYiQt�� VH� KRGQRWD� MHGQRWNRYpKR� VWURMQtKR� þDVX� Y\MiGĜt� 
vztahem [8]: 

ௌݐ ൌ
݈

݂ ή ݊௪
ή


ʹ ή ݂

��� ሺ݉݅݊ሻǡ 
 

(6.6) 

kde:     la   -   GUiKD�SRK\EX�VWROX�EUXVN\�Y D[LiOQtP�VPČUX��PP���Oa = lna+lw+lpa, 

           lna   -   GpOND�QiEČKX�Y D[LiOQtP�VPČUX (mm), 
           lpa   -   GpOND�SĜHEČKX�Y D[LiOQtP�VPČUX (mm), lpa = lna+bs/2, 

           bs     -    ãtĜND�EURXVLFtKR�NRWRXþH��PP�� 
           lw   -    GpOND�REURENX��PP�, 

           fa    -    D[LiOQt�SRVXY�VWROX��QD RWiþNX�REURENX��PP�� 
          nw    -   IUHNYHQFH�RWiþHQt�REURENX��PLQ-1), 

           fr     -   UDGLiOQt�SRVXY�VWROX�QD�RWiþNX�(mm), 
           p     -   SĜtGDYHN�QD�EURXãHQt��Y]WDåHQê�QD�SUĤPČU���PP�� 

1HMSUYH� MH� GĤOHåLWp� XUþLW� GUiKX� SRK\EX� VWROX� EUXVN\� Y D[LiOQtP� VPČUX� Oa�� 'pOND� QiEČKX�
v D[LiOQtP� VPČUX� MH� �� PP�� 'pOND� SĜHEČKX� VH� XUþt� MDNR� GpOND� QiEČKX� �� ãtĜND� EURXVLFtKR�
NRWRXþH����3R�GRVD]HQt�KRGQRW�MH�GpOND�QiEČKX�URYQD�� mm. &HONRYi�GpOND�EURXãHQp�þiVWL lw je 
90 mm. Hodnota la = lna + lw + lpa = 3 + 6 + 90 = 99 mm.  
3ĜtGDYHN�S�SUR�KUXERYiQt�MH������PP��SUR�EURXãHQt�QD�þLVWR������PP��-HGQRWNRYp�VWURMQt�þDV\�
SUR�KUXERYiQt�D�EURXãHQt�QDþLVWR�MVRX�SR�GRVD]HQt�]QiPêFK�KRGQRW�GR�URYQLFH���.6): 

�ௌ�ݐ ൌ
ͻͻ

Ͷǡʹ ή ʹͷͳǡʹ ή
Ͳǡʹ

ʹ ή ͲǡͲͲ ൌ ʹǡͳͷ�݉݅݊�ǡ 

ௌ�«௦ݐ ൌ
ͻͻ

͵ ή ͳͷͺǡͻʹ ή
ͲǡͲ͵

ʹ ή ͲǡͲͲʹ ൌ ͳǡͷͻ�݉݅݊�Ǥ 

 

7HRUHWLFNi�GUVQRVW�SRYUFKX 
9HOLNRVW� WHRUHWLFNp� GUVQRVWL� SRYUFKX� EXGH� XUþHQD� SUR� SĜtSDG�� NG\� MH� KURW� QiVWURMH� ]DREOHQê� 
D�MHKR�SRORPČU�]DREOHQt� MH�PHQãt� MDNR�SRVXY��3UiYČ�SUR�WHQWR�SĜtSDG�VH�þDVWR�SRXåtYi�Y]WDK��
NWHUê� XGiYi� IXQNþQt� ]iYLVORVW� PH]L� SRVXYHP�� SRORPČUHP� ]DREOHQt� KURWX� QiVWURMH� 
D�SDUDPHWUHP�GUVQRVWL�SRYUFKX�5]��NWHUê�Y\MDGĜXMH�QHMYČWãt�YêãNX�SURILOX��[1] 
Tento v]WDK�Pi�QiVOHGXMtFt�WYDU�>�]: 

ݖܴ ൌ
݂ଶ

ͺ ή ఌݎ
���ሺ݉ߤሻǡ 

 
(6.7) 

kde:   Rz   -  ǀĞůŝŬŽƐƚ�ƚĞŽƌĞƚŝĐŬĠ�ĚƌƐŶŽƐƚŝ�ƉŽǀƌĐŚƵ�ƉƌŽ�ƉĂƌĂŵĞƚƌ�Zǌ�;ђŵ), 

            f   -   posuv ŶĂ�ŽƚĄēŬƵ (mm), 

           rࡷ   -   ƉŽůŽŵĢƌ�ǌĂŽďůĞŶş�ŚƌŽƚƵ�ŶĄƐƚƌŽũĞ�;ŵŵͿ͘ 

V katalogu 7<52/,7��]H�NWHUpKR�E\O�]YROHQ�EURXVLFt�NRWRXþ��MH�XYHGHQ�WDNp�Y]WDK��NWHUê�XGiYi�
]iYLVORVW�PH]L�PLQLPiOQtP�SURILORYêP�UiGLXVHP�QD�NRWRXþL�D�MHKR�]UQLWRVWt��=UQLWRVW�]YROHQpKR�
NRWRXþH�MH�����SUR�WHQWR�SĜtSDG�MH�PLQLPiOQt�UiGLXV�����PP�>��@��%XGH�VH�SRþtWDW s hodnotami 
SUR�NRQHþQp�EURXãHQt�QDþLVWR��SR�GRVD]HQt�GR�Y]WDKX�����) je hodnota parametru Rz: 



Ò67�)6,�987�9 %51ċ 
 

47 

ܴ ൌ
͵ଶ

ͺ ή Ͳǡ ൌ ͳǡͺͺ݉ߤ��Ǥ 
 

3UR� XUþHQt� WHRUHWLFNp� YHOLNRVWL� SDUDPHWUX� 5D� SĜHGHSVDQpKR� QD� YêNUHVH� MH� ]DSRWĜHEt� ]QiW�
]iYLVORVW� SUiYČ�PH]L� WtPWR� SDUDPHWUHP�D� SDUDPHWUHP�5]��3RGOH� GRSRUXþHQêFK�KRGQRW� EêYi�
SRPČU�5]�5D�URYHQ�SĜLEOLåQČ����3RNXG�EXGH�SRPČU�XYDåRYiQ�MDNR����SDN�SUĤPČUQi�DULWPHWLFNi�
~FK\OND�SRVX]RYDQpKR�SURILOX�5D�Pi�KRGQRWX� 

ܴܽ ൌ
ݖܴ
Ͷ ൌ

ͳǡͺͺ
Ͷ ൌ ͲǡͶ݉ߤ��Ǥ  

6.6 =KRGQRFHQt 
&tOHP� WpWR� þiVWL� SUiFH� E\OR� DSOLNRYDW� ]tVNDQp� SR]QDWN\� ] REODVWL� EURXãHQt� D� QDYUKQRXW� WDN�
EURXVLFt�SURFHV�SUR�]YROHQRX�SORFKX�± YiOFRYRX�stopku IUp]RYDFtKR�QiVWURMH��9ãH�MH�ĜHãHQR�QD�
WHRUHWLFNp� ~URYQL�� 3UR� EURXãHQt� YiOFRYp� SORFK\� E\O� ]YROHQ� YKRGQê� W\S� EURXVLFtKR� VWURMH�
VSROHþQČ� V EURXVLFtP� NRWRXþHP�� QD� ]iNODGČ� GRSRUXþHQêFK� KRGQRW� E\O\� ]YROHQ\� ĜH]Qp�
SRGPtQN\�]YOiãĢ�SUR�KUXERYiQt�D�EURXãHQt�QDþLVWR��YêVWXSHP�E\O\�YêSRþW\�SDUDPHWUĤ�EURXãHQt� 
3UR�SĜHKOHG�MVRX�Y tab. 9 XYHGHQ\�ĜH]Qp�SRGPtQN\�D�Y\SRþWHQp�SDUDPHWUy.  
%\O�]YROHQ�VWDUãt�W\S�EUXVN\�Y]KOHGHP�N WRPX��åH�VH�EXGH�REUiEČW�SRX]H�MHGHQ�NXV��QD�&1&�
EUXVFH�E\�QiNODG\�VSRMHQp�V REUiEČQtP�E\O\�PQRKHP�YČWãt��3ĜL�YROEČ�EURXVLFtKR�NRWRXþH�E\OR�
GĤOHåLWp� GEiW� QD� WR�� ]GD� MH� YKRGQê� SUR� EURXãHQt� GDQpKR�PDWHULiOX� D� ]GD� MtP� O]H� GRViKQRXW�
SĜHGHSVDQp� GUVQRVWL� SRYUFKX�� -HKR� ]UQLWRVW� MH� ���� SĜL� WDNRYp� ]UQLWRVWL� VH� EČåQČ� GRVDKXMH�
SĜHGHSVDQp�GUVQRVWL�SRYUFKX�5D������DOH�NOLGQČ�L�QLåãt��'ĤOHåLWi�E\OD�WDNp�YROED�MHKR�YHOLNRVWL��
9HOLNRVW�NRWRXþH��MHKR�SUĤPČU��E\OD�]YROHQD�QD�]iNODGČ�RWiþHN�VWURMH�D�SRåDGRYDQp�PLQLPiOQt�
REYRGRYp�U\FKORVWL��9 SĜtSDGČ�PHQãtKR�SUĤPČUX�NRWRXþH�QHå�WRKR��NWHUê�MH�]YROHQê��E\�ĜH]Qp�
U\FKORVWL�E\O\�PHQãt��QHå�MVRX�SRåDGRYDQp��D�QHE\O�E\�WDN�QDSOQR�Y\XåLW�SRWHQFLiO�VWURMH�� 
3ĜL� ]YROHQêFK� ĜH]QêFK� SRGPtQNiFK� MH MHGQRWNRYê� VWURMQt� þDV� SUR� KUXERYiQt� ����� PLQ�� SUR�
EURXãHQt�QDþLVWR������PLQ��7\WR�þDV\�O]H�]NUiWLW�YROERX�EURXVLFtKR�NRWRXþH�R�YČWãt�ãtĜFH��þtPå�
E\�VH�]YČWãLO�D[LiOQt�SRVXY�VWROX��GiOH�]YČWãHQtP�REYRGRYêFK�U\FKORVWt�REURENX�D�]YČWãHQtP�
UDGLiOQtKR�SRVXYX�VWROX��-HMLFK�]NUiFHQtP�E\�VH�QDRSDN�]YČWãLOD�KRGQRWD�HNYLYDOHQWQt�WORXãĢN\�
EURXãHQt��GiOH�E\�VH�]YČWãLO�SUĤĜH]�WĜtVN\��FRå�E\�YHGOR�NH�]YČWãHQt�ĜH]QêFK�VLO�� 
9êSRþWHP� WHRUHWLFNp� GUVQRVWL� SRYUFKX� E\OD� ]tVNiQD� KRGQRWD�� NWHUi� VH� SĜLEOLåXMH� GUVQRVWL�
povrchu pĜHGHSVDQp�QD�YêNUHVH��7XWR�KRGQRWX�O]H�EUiW�SRX]H�MDNR�RULHQWDþQt��SĜL�UHDOL]RYiQt�
WRKRWR�QDYUKQXWpKR�EURXVLFtKR�SURFHVX�E\�VH�SUR�SĜHVQp�Y\KRGQRFHQt�GUVQRVWL�SRYUFKX�SRXåLO�
GUVQRPČU Taylor Surtronic DUO��DQHER�QDSĜtNODG��'�PČĜLFt�]DĜt]HQt�SUDFXMtFt�QD�SULncipu CLA 
VQtPDþH�� 
=iVDGQtP�SĜHGHSVDQêP�UR]PČUHP�YiOFRYp�VWRSN\�E\O�UR]PČU��20h6. V WRPWR�SĜtSDGČ�SRPRFt�
YêSRþWĤ�QHO]H�XUþLW��]GD�E\OR�GRVDåHQR�WRKRWR�UR]PČUX�WDN��MDNR�WR�E\OR�SURYHGHQR�SĜL�YêSRþWX�
SDUDPHWUX�WHRUHWLFNp�GUVQRVWL�SRYUFKX�5D��'RVDåHQt�WRKRWR UR]PČUX�]iYLVt�SUR�]YROHQê�SĜtSDG�
QD�UDGLiOQtP�SRVXYX�NRWRXþH�R�KRGQRWX�SUDFRYQtKR�]iEČUX�Y]KOHGHP�N REURENX��QD�SĜHVQRVWL�
REUiEČFtKR�VWURMH�D�QD�NYDOLILNDFL�REVOXK\��3R�EURXãHQt�QD�þLVWR�E\�VH�SUR�NRQWUROX� UR]PČUX� 
���K�� SRXåLO� PLNURPHWU�� VRXĜDGQLFRYê� PČĜLFt� VWURM�� SRVXYQp� PČĜtWNR� QHER� WĜPHQRYê�
mikrometr.  
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Tab. 9 ěH]Qp�SRGPtQN\�D�Y\SRþWHQp�SDUDPHWU\�EURXVLFtKR�SURFHVX��� 
 +UXERYiQt 1DþLVWR 

ěH]Qi�U\FKORVW��P�V-1) 26,11 29,32 
2EYRGRYi�U\FKORVW�REURENX��P�PLQ-1) 16 10 
$[LiOQt�SRVXY�VWROX QD�RWiþNX (mm) 4,2 3 
5DGLiOQt�SRVXY�VWROX QD�RWiþNX (mm) 0,006 0,002 
)UHNYHQFH�RWiþHQt�REURENX��PLQ-1) 251,26 158,92 
(NYLYDOHQWQt�WORXãĢND�EURXãHQt��PP� 0,04 0,02 

3UĤĜH]�WĜtVN\��PP2) 0,18 0,06 
ěH]Qi�VtOD��1� 24,18 8,60 

-HGQRWNRYê�VWURMQt�þDV�(min) 2,15 1,59 
1HMYČWãt�YêãND�SURILOX 5]���P� - 1,88 

3UĤPČUQi DULWPHWLFNi�~FK\OND�SRVX]RYDQpKR�SURILOX�5D���P� - 0,47 
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=È9ċ5 
'RNRQþRYDFt� RSHUDFH� PDMt� YH� VWURMtUHQVNp� YêUREČ� QH]DVWXSLWHOQp� PtVWR�� D� WR� ]HMPpQD�
v SĜtSDGHFK�Y\VRNêFK�SRåDGDYNĤ�QD�UR]PČURYRX�SĜHVQRVW�D� MDNRVW�REUREHQêFK�SORFK��.DåGi�
z GRNRQþRYDFtFK�RSHUDFt� VORXåt� SUR� MLQê� ~þHO� D� GRVDKRYDQp� SDUDPHWU\� MVRX� SĜL� MHGQRWOLYêFK�
RSHUDFtFK� RGOLãQp�� 9ê]QDPQRX� GRNRQþRYDFt� RSHUDFt� MH� EURXãHQt�� NWHUp� E\OR� KODYQtP�
SĜHGPČWHP�WpWR�EDNDOiĜVNp�SUiFH�� MHMtå�VRXþiVWt�E\OD�WDNp�PČĜLGOD�D�SĜtSUDYN\�SRXåtYDQi�SUR�
PČĜHQt�D�NRQWUROX�GRVDåHQêFK�SDUDPHWUĤ�� 
V SUiFL�E\OR�XYHGHQR�UR]GČOHQt�EURXVLFtFK�PDWHULiOĤ�] KOHGLVND�MHMLFK�SĤYRGX��3ĜtURGQt�EUXVLYD�
MVRX�RPH]HQD�NYĤOL�VYp�QLåãt�WYUGRVWL�D�KRXåHYQDWRVWL�] YHONp�þiVWL�QD�YêUREX�EURXVLFtFK�SOiWHQ�
D�SDStUĤ��YêMLPNRX�MH�GLDPDQW��7HQ�VH�VSROX�V GDOãtPL�XPČOêPL�EUXVLY\�SRXåtYi�SĜHYiåQČ�SUR�
YêUREX� EURXVLFtFK� NRWRXþĤ�� X� NWHUêFK� MH� QHMþDVWČML� SRXåtYDQêP� XPČOêP� EUXVLYHP� NDUELG�
NĜHPtNX a XPČOê�NRUXQG�  
3ĜL�EURXãHQt�MH�QXWQR�]RKOHGQLW�ĜDGX�IDNWRUĤ��NWHUp�PDMt�YOLY�QD�GRVDåHQp�SDUDPHWU\�EURXãHQpKR�
SRYUFKX��'ĤOHåLWp� MH� RURYQiQt� NRWRXþH�� V RKOHGHP� QD� ]SĤVRE� EURXãHQt� ]YROLW� VSUiYQp� ĜH]Qp�
SRGPtQN\��QD�]iNODGČ�PDWHULiOX�EURXãHQp�VRXþiVWL�]YROLW�YKRGQê�W\S�EURXVLFtKR�NRWRXþH�DSRG��
'RVDKRYDQp�SDUDPHWU\�EURXãHQêFK�SORFK�]iYLVt�QD�]SĤVREX�EURXãHQt��Y SĜtSDGČ�GRNRQþRYDFtKR�
EURXãHQt� VH� GRVDKXMH� SĜHVQRVWt� UR]PČUĤ� Y UR]PH]t IT5 ± ,7�� D� GUVQRVWL� SRYUFKX� EČåQČ� 
0,4 ± �����P� 
%\OD�XYHGHQD�D�SRSViQD�MHGQRWOLYi�PČĜLGOD�SRXåtYDQi�Y REODVWL�PČĜHQt�D�NRQWURO\�GpONRYêFK�
UR]PČUĤ�D�VWUXNWXU\�SRYUFKX��'pONRYi�PČĜLGOD�O]H�UR]OLãRYDW�SRGOH�WRKR��MHVWOL�] QLFK�O]H�RGHþtVW�
VNXWHþQRX�QDPČĜHQRX�KRGQRWX�UR]PČUX�QHER�VH�MLPL�SRX]H�]MLVWt��]GD�MH�UR]PČU�VRXþiVWL�GREUê�
þL�]PHWNRYê��-HGQRWOLYi�GpONRYi�PČĜLGOD�VH�Y\UiEt�Y UĤ]QêFK�SURYHGHQtFK�D�SRGOH�WRKR�VH�WDNp�
OLãt� MHMLFK� UR]OLãLWHOQRVW�� 3UR� YHOPL� SĜHVQi� PČĜHQt� VH� SRXåtYDMt� VRXĜDGQLFRYp� PČĜLFt� VWUoje. 
3ĜtVWURMH� SUR� PČĜHQt� VWUXNWXU\� SRYUFKX� PDMt� SĜL� VYpP� SRURYQiQt� XUþLWp� QHGRVWDWN\�� MDNR� MH�
WROHUDQFH� YĤþL� ]QHþLãWČQt�� UR]GtOQi� ãtĜND� SiVPD� GDW� DSRG��� SĜLþHPå� QČNWHUp� ] QHGRVWDWNĤ� O]H�
XSUDYLW� VRIWZDUHP�� 3UR� EČåQi� PČĜHQt� VH� YH� VWURMtUHQVNpP� SURVWĜHGt� YtFH� SRXåtYDMt� PČĜLGOD�
NRQWDNWQt�� -H� WR� GiQR� L� WtP�� åH� NRQWDNWQtPL� PČĜLGO\� MH� PČĜHQt� U\FKOHMãt�� QDYtF� PČĜHQt�
EH]NRQWDNWQtP�SĜtVWURMHP�Y\åDGXMH�YČWãt�RGERUQRVW�D�]NXãHQRVW�SĜL�PDQLSXODFL�V QtP��6RXþiVWt�
WpWR�SUREOHPDWLN\�E\O\� WDNp�SĜtSUDYN\��NWHUp� MVRX�þDVWR�SRXåtYDQêPL�SRPRFQêPL�]DĜt]HQtPL�
v REODVWL�PČĜHQt�D�NRQWURO\� 
V RERUX�WHFKQRORJLH�EURXãHQt��VWHMQČ�WDN�MDNR�Y RVWDWQtFK�REODVWHFK��MVRX�GĤOHåLWt�NYDOLILNRYDQt�
SUDFRYQtFL��%\O\�]GH�XYHGHQ\�REHFQp�SĜHGSRNODG\��NWHUp�E\�PČOD�NYDOLILNRYDQi�RVRED�Y oblasti 
technRORJLH� EURXãHQt� VSOĖRYDW�� -HGQi� VH� R� VRXKUQ� WHRUHWLFNêFK� L� SUDNWLFNêFK� ]QDORVWt�� 3UR�
NRQNUpWQt�SR]LFL�VH�SDN�PĤåH�NYDOLILNDFH�PtUQČ�OLãLW�� 
9êVWXSHP�WpWR�SUiFH�E\OD�XNi]NRYi�]YROHQi�GRNRQþRYDFt�RSHUDFH��3UR�WXWR�þiVW�E\OD�QDYUåHQD�
GUiåNRYDFt�IUp]D�V YiOFRYRX�VWRSNRX��%URXãHQt�E\OR�DSOLNRYiQR�QD�YiOFRYp�VWRSFH��NRQNUpWQČ�
VH�MHGQDOR�R�D[LiOQt�EURXãHQt�YQČMãtFK�SORFK�GR�NXODWD��3UR�GDQRX�PHWRGX�EURXãHQt�E\O�]YROHQ�
EURXVLFt� VWURM� ± KURWRYi� EUXVND� %8A ���� EURXVLFt� NRWRXþ�� E\O\� QDYUåHQ\� ĜH]Qp� SRGPtQN\� 
D� Y\SRþWHQ\� SDUDPHWU\� EURXVLFtKR� SURFHVX�� 9ãH� E\OR� QDYUåHQR� WDN�� DE\� VH� GRViKOR�
SĜHGHSVDQpKR�UR]PČUX����K��D�GUVQRVWL�SRYUFKX�5D������%\O\�GRSRUXþHQ\�PČĜLGOD�D�PČĜLFt�
SĜtVWURMH��NWHUp�E\�VH�SRXåLOL�SUR�NRQWUROX�WČFKWR�SĜHGHSVDQêFK�SDUDPHWUĤ�� 
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Symboly 
2]QDþHQt Legenda Jednotka 
A SUĤĜH]�WĜtVN\� [mm2] 
Fc ĜH]Qi�VtOD [N] 
Ra SUĤPČUQi�DULWPHWLFNi�~FK\OND�SRVX]RYDQpKR�SURILOX >�P@ 
Rp YêãND�QHMY\ããtKR�YêVWXSNX�profilu >�P@ 
Rv KORXEND�QHMQLåãt�SURKOXEQČ�SURILOX >�P@ 
Rz QHMYČWãt�YêãND�SURILOX >�P@ 
Z(x) 
 

KRGQRWD�SRĜDGQLFH��YêãND�SRVX]RYDQpKR�SURILOX�Y OLERYROQp�
poloze x 

[-] 
 

ae SUDFRYQt��UDGLiOQt��]iEČU [mm] 
bs ãtĜND�EURXVLFtKR�NRWRXþH [mm] 
ds SUĤPČU�EURXVLFtKR�NRWRXþH [mm] 
dw SUĤPČU�REURENX [mm] 
f SRVXY�QD�RWiþNX� [mm] 
fa D[LiOQt�SRVXY�VWROX�QD�RWiþNX [mm] 
fr  UDGLiOQt�SRVXY�VWROX�QD�RWiþNX [mm] 
heq HNYLYDOHQWQt�WORXãĢND�EURXãHQt [mm] 
la GUiKD�SRK\EX�VWROX�EUXVN\�Y D[LiOQtP�VPČUX [mm] 
lna GpOND�QiEČKX�Y D[LiOQtP�VPČUX [mm] 
lpa GpOND�SĜHEČKX�Y D[LiOQtP�VPČUX�� [mm] 
lr 
 

]iNODGQt�GpOND��GpOND�YH�VPČUX�RV\�[�SRXåLWi�SUR�UR]OLãHQt�
QHURYQRVWt�FKDUDNWHUL]XMtFt�Y\KRGQRFRYDQê�SURILO 

[mm] 
 

lw GpOND�REURENX [mm] 
ns IUHNYHQFH�RWiþHQt�EURXVLFtKR�NRWRXþH� [min-1] 
nw IUHNYHQFH�RWiþHQt�REURENX [min-1] 
p SĜtGDYHN�QD�EURXãHQt� [mm] 
pk PČUQê�WODN� [MPa] 
rܭ SRORPČU�]DREOHQt�KURWX�QiVWURMH� [mm] 
tAS MHGQRWNRYê�VWURMQt�þDV� [min] 
vc ĜH]Qi�U\FKORVW����� [m.s-1] 
vf SRVXYRYi�U\FKORVW�� [m.min-1] 
vfa D[LiOQt�U\FKORVW�SRVXYX�VWROX�� [m.min-1] 
vw REYRGRYi�U\FKORVW�REURENX� [m.min-1] 

 
Zkratky 
2]QDþHQt Legenda 
CLA Chromatic Lenght Aberration 
CNC Computer Numerical Control 
COM Common Object Model 
CVD Chemical Vapour Deposition 
HRC tvrdost podle Rockwella  
HPHT High Pressure High Temperature 
KNB NXELFNê�QLWULG�ERUX 
SNO VWURM�QiVWURM�REUREHN�� 
USB Universal Serial Bus 
2D GYRXUR]PČUQê 
3D WĜtUR]PČUQê� 
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