.DWHGUD ,Q*\QLHULL 3URGXNFI

2IHUWD XVaXJ EDGDZF]\FK

D%DGDQLD SURFHVX V]JOLIRZDQLD PDWHULD&ayZ WUXGQR VN
=DNUHV XVaxJL

GREyU QDU] G]JL GREyU SDUDPHWUyYZ L ZDUXQNyZ REUYENL
2VRED NRQWDNWRZD

GU KDEUL®IWRI 1DGROQ\

WHO

HPDNO]J\W]WRI#ZWDGRRQ\DOLQ SO

przemiennik czestotliwosci SJ100 sterujacy
silnikiem pradu stalego wrzeciona przedmiotu

urzadzenie do precyzyjnego
ksztaltowania geometrii $ciernicy

wrzeciono —
przedmiotu

obrabianego ;
— elektrowrzeciono

Fisher EV-70/70-2WB

uktad dozowania
mieszanki powietrzno-
K ,,J olejowej IG 54-2

przetwornica l komputer z progra-
czgstotliwosci | anes mem steru_]qcym
Sieb&Meyer

agregat chlodzacy IK-V07
szlifierka uniwersalna RUP 28P | | 8

E%DGDQLD SURFHVX V]OLIRZDQLD L Z\JADG]DQLD SRZLHU]F
]IDVWRVRZDQLHP MWD BN WLHQOR KK

=DNUHV XVaxJL

GREyU QDU] G]L GREyU SDUDP HR Wy 2 OLOZPLKNMN G REHYRN L
2VRED NRQWDNWRZD

GU LQ® %DUDQ

W HO

HPDMOQ EWWXDMRV]DOLQ SO



a)

BWDQRZLVNR BEIAGREZFPHV]DLILHUVND ]JDPRFRZDQD QD IUH]DUFH
ZNO VAHM F REUYEND SRBGLHURRZQ E ¥ \5 DR OHHMINANR
+GRFLVN SQHXPIIPD\EAQ\PDVEHRRAND ZNS WEEDND Z\SXNaAD

+SURZDGQLFH OLQLRZH

FORQLWRURZDQLH L GLDJQRVW\ND XU] G]JH WHFKQLF]Q\FK |
=DNUHV XVaxJL

GRyU F]XMQLNyZ SRPLDURZ\FK EXGRZD WRUyZ SRPLDURZ\F
SRPLDUYZ

2VRED NRQWDNWRZD

GU B@ZHA& 6XWRZVNL

W HO

HPDEDZHO VXWRZAVRWM]DOLQ SO




G%DGDQLD SURFHVX IUH]JRZDQLD &1& HOHPHQWYZ R ]JaR*RQ
=DNUHV XVaxJL

GREyU QDU] G]L GREyU SDUDPHWUyZ L ZDUXQNyZ REUYENL
ZJLQWHJURZDQ\FK VIVWHPDFK &$' &$0

2VRED NRQWDNWRZD

GU LQ* -DQ %DUDQ

WHO

HPDMOQ EWWXDMRV]DOLQ SO

H%DGDQLD BURBRYRQRREUWENQLHM PDWHULD&YZ FHUDPLF]Q)\
=DNUHV XVaxJL

GREyU QDU] G]L GREyU SDUDPHRWUPF R ZDILXQWS H FRVEDUG [E\KW \
RSUJ\U] GRZDQLD W HFEKXQ\PORL]BFMIBURFHYVX

2VRED NRQWDNWRZD

GU LRMFLHFK 0XVLD4&

WHO

HPDZRMFXHFKRWXWMPWJDOLQ SO



| 3BRPLDUN L DQDOL]\ VWUXNWXU\ JHRPHWU\F]QHM SRZLHU]FI

=DNUHV XVaxJL

GREyU DSDUDWXU\ SRPLDURZHM GREyU SDUDPHWUyZ L ZDU
SRPLDURZ\FK DQDOL]D GDQ\FKVSRFNMDWRXWKF]IRQFKIRPRBEURJL
NRPSXWHURZHJR DUFKLZL]DFMD GDQ\FK SRPLDURZ\FK

2VRED NRQWDNWRZD
GU KDE LQ* &]HVADZ aXNLDQRZLF] SURI 3 .RV]

WHO
HPDEMHVODZ OXNLDQRZLF]#WX NRV]DOLQ SO
.UJ\WV]WRI ODFLHMHZVNL

WHO
HPDNO]\VIWRI PDFLHMHZVNL#WX NRV]DOLQ SO




J 2FHQODNWWUX JHRPHWU\FJQHM SREMHRIGF IRGW ZF PX F K X
Z\NRUJ\WWXSUBV]DRJLH ZLDWaD

=DNUHV XVaxJL
GREyU DSDUDWXU\ SRPLDURZHM GREYyUDSIDUDABW UYZFIK ZDIU
GDQ\FK SRPLDURZ\FK

2VRED NRQWDNWRZD

GU KDE LQ* &]HVADZ aXNLDQRZLF] SURI 3 .RV]
WHO

HPDEMHVODZ OXNLDQRZLF]#WX NRV]DOLQ SO

& LQ* :RMFLHFK .DSARQHN
WHO
HPDZRMFLHFK NDSORQHN#WX NRV]DOLQ SO

.UJ\MVRI ODFLHMHZVNL

WHO
HPDLO NU]J\WV]WRI PDFLHMHZVNL#WX NRV]DOLQ S
: I | ':‘E' Optyczna glowica _

pomiarowa

Zespot obrotu

Prowadnica

E. a8
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K 2FHQD VWUXNWXU\ JHRPHWU\F]QHM SRZLHU]JFKQL PHWRC
SUDV]DAQIDIW 4D MMB®]OQDOL] WHFKQLNDPL SUJHWZDU]DQLD R

=DNUHV XVAaxJL

GREyU L |HVWDZLHQLH VWDQRZLVN SRPLDURZ\FK GREyU SI
VWUDFMD GDQ\FK SRPLDURZ\FK DQDOL]D GDQ\FK SRPLDU
RBRJUDPRZDQLD NRPSXWHURZHJR DUFKLZL]DFMD GDQ\FK S

2VRED NRQWDNWRZD

GU KDE LQ* &]HVADZ aXNLDQRZLF] SURI 3 .RV]
WHO

HPDEMHVODZ OXNLDQRZLF]#WX NRV]DOLQ SO

Q@ LQ* :RMFLHFK .DSARQHN
WHO
HPDZRMFLHFK NDSORQHN#WX NRV]DOLQ SO
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L % D G DRULDF RAS/ZZ DAXINNR ZH J R

=DNUHV XVAaxJL

RSW\PDOL]DFMD SURFHVyYyZ WHFKQRORJLF]Q\FK VSDZDQLD ]
2VRED NRQWDNWRZD

PJU LQ* 6WDQLVabDz 3DaXELFNL

WHO

HPDLO VWDQLVODZ SDOXELFNL#WX NRV]DOLQ SO

, 4 Test of gross mistakes in the results
Qbszar parametrow dopuszezalnych Inconfidence level (of gross mistake] —| - Test [statistic)
a=C 001 G005 €010 Testiype
g 3 Measurement results

~ Result factor: @ [kJ/mm] - Energia liniowa spawania

150 ('// # Average Repl1 Repl.2 Repl.3
ol 0, 1- Ee] 0932 0,591 0933
il 0 kJ/mr 2- 1,204 1,205 1,204 1.203
140 0 3 | 1418 1417 1418 1419
kl/mm 120 4- 1,135 1134 1136 1.135
5. 1,377 1377 1,377 1377
LA B 1,621 1621 1623 1619
: 7- 1,275 1,276 1,275 1,274
| 8 1,548 1,543 1,548 1547
o - g- 1,824 1.823 1824 1825
v, mm/s 370 10- 0,762 0,762 0,761 0,763

'RW\FKF]DV JUHDOL]RZDQH XVaXJL EDC

D %DGDQLD HNVSORDWDF\MQH QDU] G]JL FLHUQ\FK ] F%1 GF
NRUXQGX VIHU\F]QHJR GOD ,QVW\WXWX\WZDIDDYRZDQ\FK 7
Z . UDNRZLH

=DNUHV XVAaxJL

EDGDQLD HNVSORDWDF\MQH Z FHOX Z\]QDF]JHQLD RNUHVX W
LHIHNW\ZQR FL SURFHVX V]OLIRZDQLD SRZLHU]JFKQL ZDOFR?Z
2NUHV UHDOL]DFML

GU KDEUL®IWRI 1DGROQ\
WHO
HPDLO NUJ\W]WRI QDGROQ\#WX NRV]DOLQ SO
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E %DGDQLD SURFHVX V]OLIRZDQLD RVWU]\ WHFKQLF]Q\FK ]
FLHUQLF R OLQLL UXERZHM

=DNUHV XVAaxJL

EDGDQLD HNVSORDWDF\MQH Z FHOX Z\]QDF]MWQLFX @BR}QXFKQ
2NUHV UHDOL]DFML

SURI GU KDERVY&ZFZ 30LFKWD
WHO
HPDLO MDURVODZ SOLFKWD#WX NRV]DOLQ SO

;55; B e
i Z

F %DGDQLD HNVSORDWDF\MQH PRG\ILNRZDQ\FK QDU] G]JL F
FLHUQ\FK Z .ROH

=DNUHV XVAaxJL

EDAMQHNVSORDWDF\MQH Z FHOX Z\]QDF]JHQLD RNUHVX WUZI
LHIHNW\ZQR FL SURFHVX V]OLIRZDQLD SRZLHU]JFKQL SabDVNL
2NUHV UHDOL]DFML

SURI GU KDERVY&ZFZ 30LFKWD
WHO
HPDLO MDURVODZ SOLFKWD#WX NRV]DOLQ SO



2IHUWD XMERUDWRU\MQ\FK

D 3RPLDU\ ZLHONR FL JHRPHWU\F]Q\FK

=DNUHV XVaxJL
SRPLDU\ VWUXNWXU\ JHRPHWU\F]QHM SRZLHU]JFKQL E& Gy.:
PLDU\ SDUDPHWUyZ JHRPHWU\F]Q\FK Nya ] EDW\FK SRPLDU\

2VRED NRQWDNWRZD

GWE LQ* &]HVaADZ aXNLDQRZLF] SURI 3 .RV]
WHO

HPDEMHVODZ OXNLDQRZLF]#WX NRV]DOLQ SO

.UJ\VI]WRI ODFLHMHZVNL
WHO
HPDLO NU]J\WW]JWRI PDFLHMHZVNL#WX NRV]DOLQ SO

TP 3




E 6SUDZGIHJIDHOL]DFMD QDU] G]L SRPLDURZ\FK

=DNUHV XVaxJL

6SUDZG]DQLH NRQVHUZDFMD L OHJDOL]DFMD V]JHURNLHM JI
PLNURPHWU\ SUJ\PLDU\ WD P\ PLHUQLF]H F]XMQLNL JHJDU
2VRED NRQWDNWRZD

GU KDE LQ* &]JHVADZ aXRYPQRZLF] SURI 3

WHO

HPDEHVODZ OXNLDQRZLF]#WX NRV]DOLQ SO

.UJ\V]WRI ODFLHMHZVNL

WHO
HPDLO NUJ\WVIWRI PDFLHMHZVNL#WX NRV]DOLQ SO

F %DGDQLH QLHQLV]F] FH ]a F]\ VSDZDOQ\FK
=DNUHV XVaxJL

EDGDQLH QLHQEM]NSPHEDQ\FK Z |[DNWBHVIBHA 9B79B7
2VRED NRQWDNWRZD

PJU LQ* 6WDQLVAaDZ 3DAXELENL

W HO

HPDY®WDQLVODZ SDOXELFNL#WX NRV]DOLQ SO



'RW\FKF]DV JUHDOLORERQD W R &XNIQ H

.DWHGUD RG ZLHOXFPDHVXWVHA RO JXMEHR UDWRU\MQH Z |DNUHVI
JHRPHWU\F]Q\FK RUD] EDGD QLHQLV]F] F\FK ]& F]\ VSDZDQ\
SUJHP\VARZ\FK ]DUYZQR Z UHJLRQLH NRV]DOL VNLP MDN L 2



2IHUWD XVaXJ HNVSHUFNLFK

D(NVSHUW\]\ Z RENQNVLIQMQRZDF\MQR FL Z\UREyZ RUD] SURFH
WHFKQRORJLF]Q\FK ORJLVW\F]Q\FK

2VRED NRQWDNWRZD

SURI GU KDERVY&FZ 30LFKWD

WHO

HPDLO MDURVODZ SOLFKWD#WX NRV]DOLQ SO

E (NVSHUW\]\ Z IDNUHVLH GRERUX PHWRGPR ®DURZADINRP S X
LVIPXODFML SURFHVYZ WHFKQRORJLF]JQ\FK RUD] SURGXNF\M
2VRED NRQWDNWRZD

SURI GU KDERVY&FZ 30OLFKWD

WHO

HPDLO MDURVODZ SOLFKWD#WX NRV]DOLQ SO

F (NVSHUW\]\ L GRUDG]JWZR Z ]DNUHVLH SRPLOWKZRUDDPDOL
VIVWHPyZ NRQWUROL MDNR FL

2VRED NRQWDNWRZD

GU KDE LQ* &]HVaDZ aXNLDQRZLF] SURI 3 .RV]

W HO

HPDEHVODZ OXNLDQRZLF]#WX NRV]DOLQ SO

'RW\FKF]DV JUHDOLHRY¥B3EH PANMAKJL

: RNUHVLH RVWDWQLFK ODW SUDFRZQLF\ .DWHGU\ ,Q*\QL}
HNVSHUW\] ] IDNUHVX Z\PLHQLRQHJR Z RIHUFLH PL G]\ LQQ
=DNabDGX 7THFKQLNL 3Uy*QLRZHM 7HSUR )DEU\NL OHEOL %LX
"\UHNAEWlyZ 3D VWZRZ\FK 2 16 WD IDORMLKDMKX Q LIVGRMEXZ LH F



2IHUWD WMMBEKOQRORJLF]Q\FK

D 2EUYEND VNUDZDQLHP HOHPHREYZ PHYMQOXGEHH]HUVNLP
2VRED NRQWDNWRZD

GUQ* -DQ %DUDQ

WHO

HPDMOQ EDUDQ#WX NRV]DOLQ SO

E 2EUYEND VNUDZDQLHP HOHPHQWYZ PDV]\Q QD WRNDUFH \
2VRED NRQWDNWRZD

GUQ* -DQ %DUDQ

WHO

HPDMOQ EDUDQ#WX NRV]DOLQ SO

F 2EUYEND FLHUQD ISRXLADGFKMLIFWHFKQLF]Q\FK
2VRED NRQWDNWRZD

GUQ*DQ %DUDQ

WHO

HPDMOQ EDUDQ#WX NRV]DOLQ SO



G 2EUYEND Nya ] EDW\FK R NY&EDFK BURMENFK L
2VRED NRQWDNWRZD

GUQ*DQ %DUDQ

W HO

HPDMOQ EDUDQ#WX NRV]DOLQ SO

H 2EUYEND HOHNWJRHUWRIRGAD *HQLH ZJ& EQH
2VRED NRQWDNWRZD

GUQ* -DQ %DUDQ

WHO

HPDLO MDQ EDUDQ#WX NRV]DOLQ SO

| 2EUYEND FLHSOQD HOHPHQWYZ ]H VWDOL MDNR FLRZHM
2VRED NRQWDNWRZD

GUQ* -DQ %DUDQ

WHO

HPDLO MDQ EDUDQ#WX NRV]DOLQ SO

J 6SDZzDQLH PHWRGDPL 0,* 0$* 7,* HOHNWURG RWXORQ F
2VRED NRQWDNWRZD

PJU LQ* 6WDQLVvVAaDZ 3DaXELFNL

WHO

HPDLO VWDQLVODZ SDOXELFNL#WX NRV]DOLQ SO



K :\NRQ\ZDQLH SUFONRW\EyXU] G]H
2VRED NRQWDNWRZD
GUQ* -DQ %DUDQ

W HO

HPDMOQ EDUDQ#WX NRV]DOLQ SO

'RW\FKF]DV ]UH D O LWRZTXIRHR B+ X J L

D:\NRQDQLH RSUJ\U] GRZDQLD WHFKQROR PLLF]RNQR ZZRKPR QV
=DNUHV XVaxJL

Z\NRQBSH]\U] GRWHFK QREIOR PRQQID*X URERWYZUPD JFI]\PRZ\F
VN4ADGRZH URERWIMPRYDRDWZFHHIRW UXP |UGQBUNNNPR E+$$6
+DWWHODQG 'HYHORSPHQW

2NUHV UHDOL]DFML

.LHURZQLN
GUQ*DQ %DUDQ
W HO



HPDLO MDQ EDUDQ#WX NRV]DOLQ SO

E :\NRQDQLH IRUP GR WHUPRIRUPRZDQLD RSDNRZD ] WZRU
=DNUHV XVAaxJL

Z\NRQDRQRA DOXPGRLWRUPRIRUPRZDQLD RSDNRZID | WZRU]\:
RVLRZ\P FHQWUXP IUGIQBUNNPR #i$$6 R

2NUHV UHDOL]DFML

.LHURZQLN
GUQ*DQ %DUDQ

W HO

HPDLO MDQ EDUDQ#WX NRV]DOLQ SO

F :\NRQDQLH Nya 4D FXFKRZ\FK GR QDS GX ZUyW F\VWHUQ\
=DNUHV XVaxJL

Z\NRQDR¥® 4D FBRKERS GX ZU@W DF \§ BHREDQLD HR U

2NUHV UHDOL]DFML

.LHURZQLN
GUQ*DQ %DUDQ

W HO

HPDLO MDQ EDUDQ#WX NRV]DOLQ SO

G 5HJHQHUDFMD ELH*QL aR*\VND SRPS\ NRSDUNL

=DNUHV XVAaxJL

VNDQRZDQLH SUJHVW UHB@XH JXNRONVR BHYOMHPMD GRNXPHQWD
EDJLH |[HVYNDQRZDQHM FKPXU\ SXQNWyZ RSUDFRZDQLH SUR
HOHPHQWWXLERB\P FHQWUXP IUHJHUVNLP +$$6

2NUHV UHDOL]DFML

.LHURZQLN
GUQ*DQ %DUDQ

W HO

HPDMOQ EDUDQ#WX NRV]DOLQ SO

H :\NRQDQLH HOHPHQWYZ URERWD NDUGLRFKLUXUJLF]QHJR
=DNUHV XVaxJL

REUYEND F] FL VNA&PDBRGELRKE KNIRB@D OELUFPHIRABE Q

2NUHV UHDOL]DFML

.LHURZQLN
GUQ*DQ %DUDQ

W HO

HPDMOQ EDUDQ#WX NRV]DOLQ SO



2IHUWD XWRMHNWRZ\FK

D 3URMHNWRZDQLH RSU]J\U] GRZDQLD WHFKQRORJLF]QHJR |
VWHURZDQLHP &1&

2VRED NRQWDNWRZD

GUQ* -DQ %DUDQ

WHO

HPDMOQ EDUDQ#WX NRV]DOLQ SO

E3URMHNWRZDQLH QDU] G]JL FLHUQ\FK GR VSHFMDOQ\FK |D
2VRED NRQWDNWRZD
GU KDEUD®IWRI 1DGROQ\

WHO
HPDLO NUJ\WW]JWRI QDGROQ\#WX NRV]DOLQ SO

F 3URMHNWRZDQLH ] Z\NRUJ\VWDQLHP PHWRG\ LQ*\QLHULL
2VRERQWDNWRZD

GUQ* -DQ %DUDQ

WHO

HPDLO MDQ EDUDQ#WX NRV]DOLQ SO



'RW\FKF]DV JUHDOLSR RIMPIHN W RZKJ L

D 3URMNRIQWWW UXNIFFMQRORFLFHQDFINL VDPRFKRGRZHM
=DNUHV XVaxJL

SUR MRWW UWNMFW@DRO RSN ORZARYIHQLD Z]JRUX X*\WNRZHJIR
3DWHQWRZHJR 53

2NUHV UHDOL]DFML

.LHURZQLN
GUQ*DQ %DUDQ

W HO

HPDMOQ EDUDQ#WX NRV]DOLQ SO



E 3URMIRQWW UXNFEFMQRORIIIHNODGQL SDVRZHM L ] EDWHM
=DNUHV XVaxJL

SURMHNW NRQVWUXNF\MQ\ L WHFKQR GRVUIER @ $IURINNMD\G R Z
2NUHV UHDOL]DFML

.LHURZQLN
GUQ*DQ %DUDQ

W HO

HPDMOQ EDUDQ#WX NRV]DOLQ SO

F 3URMHNW NRWMAUXREGRM DR]Q\ G\V]\\GRHRIQV]F]HQLD F
=DNUHV XVaxJL

SURMHNW NRQVWUXNFGMQ)\ G R HFKQ RIGIROLIF RV BAHERP H [
2NUHV UHDOL]DFML

.LHURZQLN
GUQ*DQ %DUDQ

W HO

HPDLO MDQ EDUDQ#WX NRV]DOLQ SO

G 3URMHNW OLQLL WSHAGCRTRVIL RI\OWM]GWRHFKQLF]Q\FK
=DNUHV XVAaxJL

SURMHNW NRQVWUXNF\MQ\ L EXGRZD SURWRW\SX
2NUHV UHDOL]DFML

.LHURZQLN
SURI GU KDERVY&ZFZ 30LFKWD
WHO

HPDLO MDURVODZ SOLFKWD#WX NRV]DOLQ SO



H 3URMHNW OLQLL WSHRGORNTFRUL F]1Q H W HA\R

=DNUHV XVAaxJL
SURMHNW NRQVWUXNF\MQ\ L EXGRZD SURWRW\SX

2NUHV UHDOL]DFML

.LHURZQLN
SURI GU KDERVY&ZFZ 30LFKWD
WHO

HPDLO MDURVODZ SOLFKWD#WX NRV]DOLQ SO



