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ÖNSÖZ

%X� oDOÕúPD�� NDUWH]\HQ� NRRUGLQDWOÕ� ELU� ND\QDN� URERWXQXQ� WDVDUÕP�� �UHWLP� YH� X\JXODPD
DúDPDODUÕQÕ�NRQX�DOPDNWDGÕU�
.DUWH]\HQ� .RRUGLQDWOÕ� .D\QDN� 5RERWX� dDOÕúPDVÕ¶QGD� PDGGL� YH� PDQHYL� GHVWHNOHULQL
HVLUJHPH\HUHN� EX� oDOÕúPDQÕQ� JHUoHNOHúPHVLQGH� E�\�N� HPH÷L� JHoHQ� GH÷HUOL� KRFDODUÕP�'Ro�
'U�� øVPDLO� <h.6(.�� 'U�� 7DPHU� .(3d(/(5� YH� oDOÕúPD� DUNDGDúÕP� HOHNWULN�HOHNWURQLN
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ÖZET

*�Q�P�]GH� KHPHQ� KHU� |OoHNWHNL� �UHWLFLOHU� GDKD� HNRQRPLN�� KDWDVÕ]� YH� GD\DQÕNOÕ� VLVWHPOHUL
WHUFLK� HWPHNWHGLU�� øPDODWWDNL� ND\QDN� LúOHPOHULQL� J|]� |Q�QH� DODFDN� ROXUVDN� URERWLN� ND\QDN
VLVWHPOHUL�� \XNDUÕGD� VD\GÕ÷ÕPÕ]� |]HOOLNOHULQ� \DQÕQGD� HOOH� \DSÕODQ� ND\QDNWDQ� KHP� GDKD� KÕ]OÕ
hem de daha standart sonuçlar elde edebilmektedir.

%X� oDOÕúPDGD�� ELOJLVD\DU� NRQWUROO�� ELU� NDUWH]\HQ� NRRUGLQDWOÕ� ND\QDN� URERWX� WDVDUODQPÕú� YH
KD\DWD� JHoLULOPLúWLU�� ho� HNVHQOL� ND\QDN� URERWXQXQ� LVNHOHWL� DO�PLQ\XP� SURILOOHUGHQ
ROXúWXUXOPXúWXU�� .D\QDN� WRUFXQXQ� Lú� SDUoDVÕQD� RODQ� \�NVHNOL÷LQL� YH� DoÕVÕQÕ� D\DUOD\DELOPHN
LoLQ� ELU� WRUo� WXWXFX� LPDO� HGLOPLúWLU�� 6LVWHPGH� �� DGHW� DGÕP� �VWHS�� PRWRUX� NXOODQÕOPÕúWÕU� YH
kaynak torcu bu motorlarla X ve Y eksenleri boyunca hareket ettirilmektedir. Robotu pc ile
NRQWURO� HWPHN� LoLQ� 9LVXDO� %DVLF� LOH� \D]ÕODQ� |]HO� ELU� SURJUDP� \DUGÕPÕ\OD� NRQWURO� VLQ\DOOHUL
3F
QLQ�SDUDOHO�SRUWX��]HULQGHQ�NRQWURO��QLWHVLQGHNL�NRQWURO�NDUWÕQD�J|QGHULOLU��.RQWURO�NDUWÕ�GD
step motor sürücü kartlara ve kaynak torcunu tetikleyen devreye bu sinyalleri iletmekte,
URERWXQ�LVWHQHQ�SDUDPHWUHOHUOH�ND\QDN�\DSPDVÕQÕ�VD÷ODPDNWDGÕU�
.DUWH]\HQ� NRRUGLQDWOÕ� ND\QDN� URERWX� LOH� \DSÕODQ� X\JXODPD� |UQHNOHUL� YH� X\JXODPDODUÕQ� WHVW
VRQXoODUÕ� LOH� URERWXQ�� HOOH� \DSÕODQ� JD]DOWÕ� DUN� ND\QD÷ÕQGDQ�� RSWLPXP� NDEXO� HGLOHQ� ND\QDN
KÕ]ODUÕQGD� GDKD� EDúDUÕOÕ� VRQXoODU� DODELOGL÷L� J|VWHULOPLúWLU�� *HOLúWLULOPH\H� DoÕN� ELU� SURMH� RODQ
ND\QDN�URERWX�oDOÕúPDVÕ�LoLQ�LOHULGH�\DSÕOPDVÕ�PXKWHPHO�L\LOHúWLUPHOHUGHQ�GH�V|]HGLOPLúWLU�

Anahtar kelimeler:� *D]DOWÕ� �0,*�0$*�� ND\QDN� URERWX�� NDUWH]\HQ� NRRRUGLQDWOÕ� ND\QDN
URERWX��URERW�ND\QD÷Õ��DGÕP��VWHS��PRWRUOX�NDUWH]\HQ�URERW�
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ABSTRACT

Today, most of the manufacturers for all scales choose more economic, precise and durable
systems. If we consider welding process we'll see that, besides having the features mentioned
above, robotic welding systems can come up with more standart and faster results than
manual arc welding.

In this project a computer controlled cartesian coordinate arc welding robot is designed and
built. Cartesian robot’s, which has 3 axes, main frame is built from aluminum profiles. For
adjusting the angle of the welding torch and the distance between the workpiece and welding
torch, a torch holder is designed. There are 2 stepper motors used which move welding torch
along X and Y axises. For controlling the robot via pc, a special computer programme written
in Visual Basic is used. This programme sends signals through the parallel port of the pc to
the control card which controls stepper motor drivers and welding torch triggering circuit.
This signal flow makes welding available in desired parameters.

Test samples and results have shown that the cartesian coordinate arc welding robot can weld
more accurate than a manual arc welder does, in known optimum welding speeds. Possible
future improvements of the arc welding robot are also mentioned in the project.

Keywords: MIG/MAG welding robot, cartesian coordinate arc welding robot, robot welding,
cartesian robot with stepper motors.
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������*ø5øù
*�Q�P�]GH� HQG�VWUL� DODQODUÕQGD� GDKD� \�NVHN� NDOLWHGH� VHUL� �UHWLP� JHUoHNOHúWLUHELOPHN� LoLQ
V�UHNOL�\HQL�oDOÕúPDODU�\DSÕOPDNWDGÕU�
g]HOOLNOH�LQVDQÕQ�VÕQÕUOÕ�IL]LNVHO�J�F���ID]OD�\D�GD�X]XQ�V�UHOL�IL]LNVHO�J�o�JHUHNWLUHQ�LúOHU�LoLQ
|]HO�PDNLQDODU�JHOLúWLULOPHVLQL�]RUXQOX�NÕOPÕúWÕU��$QFDN�EX�PDNLQDODUÕQ�NHQGL�NHQGLQH�NDUDU
YHUPH� NDELOL\HWL� \RNWXU� YH� oDOÕúPDODUÕ� LoLQ� JHQHOOLNOH� V�UHNOL� ELU� NXOODQÕFÕ� JHUHNPHNWHGLU�
7HNQRORML� DODQÕQGDNL� JHOLúPHOHU� DUWWÕNoD� LQVDQÕQ� \HULQL� DODFDN�� NHQGL� NHQGLQL� GH� NRQWURO
HGHELOHQ�RWRQRP�VLVWHPOHU��]HULQGH�\R÷XQODúÕOPÕúWÕU��%X�úHNLOGH�EHOOL�ELU�Lú�\DSPD�NRQXVXQGD
X]PDQ��PHNDWURQLN�HOHPDQODU��UHWLOPLúWLU�
%X�oDOÕúPD��EDKVL�JHoHQ�PHNDWURQLN�VLVWHPOHUH�|UQHN�YHULOHELOHFHN�NDUWH]\HQ�NRRUGLQDWOÕ�ELU
ND\QDN�URERWXQXQ�WDVDUÕPÕQÕ�YH�JHUoHNOHQPHVLQL�NRQX�DOPDNWDGÕU�

1.1 5RERW�.DYUDPÕ
5RERW�NDYUDPÕ�$PHULNDQ�5RERW�(QVWLW�V��WDUDIÕQGDQ�ú|\OH�LIDGH�HGLOPHNWHGLU�
��³5RERW�� oHúLWOL� J|UHYOHULQ� JHUoHNOHúWLULOPHVL� LoLQ�� PDO]HPH�� SDUoD�� WDNÕP� \D� GD� GH÷LúNHQ
SURJUDPODQPÕú�KDUHNHWOHU�DUDFÕOÕ÷Õ\OD��|]HO�SDUoDODUÕ�KDUHNHW�HWWLUPHN�DPDoOÕ�WDVDUODQPÕú��oRN
IRQNVL\RQOX�� \HQLGHQ�SURJUDPODQDELOLU�PDQLS�ODW|U�YH\D� IDUNOÕ� J|UHYOHUL� \HULQH�JHWLUHELOPHN
LoLQ�GH÷LúNHQ�SURJUDPOÕ�KDUHNHWOHUL�JHUoHNOHúWLUHELOHQ�|]HO�DUDoWÕU´�������
6DQD\L� URERWXQXQ� HQ� NDSVDPOÕ� WDQÕPÕ� YH� URERW� WLSOHULQLQ� VÕQÕIODQGÕUPDVÕ� ,62� ����
VWDQGDUGÕQGD�EHOLUOHQPLúWLU��%X�VWDQGDUGD�J|UH�ELU�URERW�ú|\OH�WDQÕPODQÕU�
³(QG�VWUL\HO� X\JXODPDODUGD� NXOODQÕODQ�� VDELW� YH\D� KDUHNHWOL� RODELOHQ�� �o� YH\D� GDKD� ID]OD
SURJUDPODQDELOLU� HNVHQH� VDKLS�� RWRPDWLN� NRQWUROO��� \HQLGHQ� SURJUDPODQDELOLU� oRN� DPDoOÕ
manipülatördür.”

7DQÕPGDNL�WHULPOHULQ�GHWD\OÕ�RODUDN�DoÕNODPDODUÕ�DúD÷ÕGDNL�JLELGLU�
Yeniden Programlanabilir : )L]LNVHO� GH÷LúLNOLNOHU� ROPDGDQ� SURJUDPODQPÕú� KDUHNHWOHUL� YH\D
\DUGÕPFÕ�IRQNVL\RQODUÕ�GH÷LúWLULOHELOHQ�
dRN�$PDoOÕ���)L]LNVHO�GH÷LúLNOLNOHUOH�IDUNOÕ�ELU�X\JXODPD\D�DGDSWH�HGLOHELOPH�\HWHQH÷L�
)L]LNVHO�'H÷LúLNOLNOHU���3URJUDPODPD�NDVHWOHUL��520
ODU�YE��JLEL�GH÷LúLNOLNOHU�KDULo�PHNDQLN
\DSÕQÕQ�YH\D�NRQWURO�VLVWHPLQLQ�GH÷LúWLULOPHVL�
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Eksen : /LQHHU�YH\D�G|QHO��URWDV\RQHO��PRGGD�URERW�KDUHNHWLQL�EHOLUWPHN�LoLQ�NXOODQÕODQ�\|Q�

1.2    Robot Sistemleri

(QG�VWUL\HO� X\JXODPDODUGD� URERWODU�� KHU� ]DPDQ� GDKD� E�\�N� ELU� VLVWHPLQ� SDUoDVÕ� ROPDN
GXUXPXQGDGÕUODU�� %|\OH� ELU� VLVWHPGH� URERWXQ� \DQÕQGD� G�ú�Q�OPHVL� JHUHNHQ� GL÷HU
SDUDPHWUHOHU�� WDQÕPODQPDVÕ� JHUHNHQ� KHGHIOHU�� VLVWHPLQ� VD÷ODPDVÕ� JHUHNHQ� úDUWODU� YH� JHUHNOL
ELOHúHQOHU� EHOLUOHQPHOLGLU�� (OHNWULN� YH� (OHNWURQLN� 0�KHQGLVOHUL� (QVWLW�V�¶Q�Q� �,(((�¶QLQ
WDQÕPÕQD� J|UH� VLVWHP�� �%LUELUL\OH� HWNLOHúLP� LoLQGH� EXOXQDQ� IDUNOÕ� \DSÕODUGDQ� YH\D� DOW
ELOHúHQOHUGHQ� PH\GDQD� JHOHQ� YH� ELU� E�W�QO�N� ROXúWXUDQ� W�POHúLN� \DSÕGÕU��� 'L÷HU� ELU� J|U�ú
DoÕVÕQD� J|UH� LVH� VLVWHP� EHOOL� ELU� DPDFD� KL]PHW� HGHQ�� \DSÕVÕ� YH� VÕQÕUODUÕ� WDQÕPODQPÕú� ELU
YDUOÕNWÕU��%LUOLNWH�oDOÕúDQ�DOW�VLVWHPOHULQ�YH\D�SDUoDODUÕQ�WRSODPÕ�VLVWHP�RODUDN�WDQÕPODQDELOLU�
6LVWHPOHU�� ED]Õ� |]HO� IRQNVL\RQODUÕ� JHUoHNOHPHN� LoLQ� DOW� VLVWHPOHUGHQ� ROXúDELOLUOHU�� 5RERWOX
VLVWHPOHU� LoLQ� EXQODU� GHQHWLP�� J|U�QW�� DOJÕODPD�� NRQYH\|U�� YV�� JLEL� DOWVLVWHPOHU� RODELOLU�
$OWVLVWHPOHU��NHQGL�LoOHULQGH�ELU�E�W�Q�ROPDNOD�ELUOLNWH�GDKD�E�\�N�ELU�VLVWHPLQ�SDUoDVÕGÕUODU�
$OWVLVWHPOHU��VLVWHP�KL\HUDUúLVL�LoLQGH�ELUGHQ�ID]OD�VLVWHPLQ�SDUoDVÕ�RODELOLUOHU�

���5RERWOX�ELU�VLVWHP�SODQODQÕUNHQ��ELULQFL�DGÕP�GDLPD�VLVWHPLQ�VD÷ODPDVÕ�JHUHNHQ�DPDoODUÕQ
EHOLUOHQPHVLGLU�� 6RQUDNL� DGÕP�� DPDoODUÕQ� DQDOL]L� VRQXFXQGD�� VLVWHPLQ� LVWHQHQ� KHGHIOHUH
XODúPDVÕ� LoLQ� VD÷ODPDVÕ� JHUHNOL� RODQ� úDUWODUÕQ� WDQÕPODQPDVÕGÕU�� 6LVWHP� JHUHNOLOLNOHULQLQ
EHOLUOHQPHVL�LoLQ�LQFHOHQPHVL�JHUHNOL�RODQ�NRQXODUÕ�DQD�EDúOÕNODU�KDOLQGH�ú|\OH�VÕUDOD\DELOLUL]�

6LVWHPLQ� .XUXODFD÷Õ� dHYUH� ùDUWODUÕ�� 5RERWXQ� KDQJL� úDUWODUGDNL� ELU� RUWDPGD� oDOÕúDFD÷Õ
LQFHOHQPHOLGLU��2UWDPÕQ�VÕFDN��QHPOL�YH\D�WR]OX�ROXS�ROPDGÕ÷Õ��URERW�NROODUÕQÕQ�VHUEHVW�RODUDN
KDUHNHW� LPNDQÕQD� VDKLS� ROXS� ROPDGÕ÷Õ�� GL÷HU� HNLSPDQODU� YH� DUDoODU� WDUDIÕQGDQ� VÕQÕUODQÕS
VÕQÕUODQPDGÕ÷Õ�EHOLUOHQPHOLGLU�
+DUHNHW�$ODQÕ��.RO�KDUHNHWL\OH�LOJLOL�DUDOÕNODU�JHQHOGH�úX�úHNLOGH�EHOLUOHQLU������PP�¶GHQ
N�o�N�����������PP��DUDVÕ������������PP��DUDVÕ�YH������PP�¶GHQ�E�\�N��%�W�Q�URERWXQ
KDUHNHWOL��PRELO��ROPDVÕQÕQ�JHUHNOL�ROXS�ROPDGÕ÷Õ��VDGHFH�NRO�KDUHNHWLQLQ�\HWHUOL�ROXS
RODPD\DFD÷Õ�LQFHOHQPHOLGLU�
dDOÕúPD�+Õ]Õ��.RO��ELOHN��JULSSHU�\D�GD�URERWXQ�GL÷HU�SDUoDODUÕ�QH�NDGDU�KÕ]OÕ�ROPDOÕGÕU��PP�V
FLQVLQGHQ�OLQHHU�KDUHNHWOHU�YH�GHUHFH�V�FLQVLQGHQ�G|QHO�KDUHNHWOHU�GLNNDWH�DOÕQPDOÕGÕU��%XUDGD
KÕ]�DUDOÕNODUÕ�úX�úHNLOGH�G�ú�Q�OHELOLU��
'�ú�N�+Õ]: 300 mm/s’den veya 60 derece/s’den daha küçük.
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2UWD�+Õ]� 300-1500 mm/s veya 60-180 derece/s

<�NVHN�+Õ]� 1500 mm/s’den veya 360 derece/s’den daha büyük

Gerekli Kontrol Tipi:

Basit kuvvet kontrolü���7HN�HNVHQ�ER\XQFD�NXYYHWLQ�DOJÕODQPDVÕ
.DUPDúÕN�NXYYHW�NRQWURO���øNL�\D�GD�GDKD�ID]OD�HNVHQGHNL�NXYYHWLQ�DOJÕODQPDVÕ�
Yüksek konum hassasiyet: 0.5 mm.

Hassas (kesin) konumlama: 0.05 mm.

Sensörlü kontrol: görüntü, dokunma ya da kuvvet sensörleri kullanarak.

Sensör Gereklilikleri�� <DNODúÕP� VHQV|UOHUL�� NRQWDN� VHQV|UOHUL�� EDVLW� J|U�QW�� LúOHPH� YH
NRPSOHNV�J|U�QW��LúOHPH�D\JÕWODUÕ�
'L÷HU� (NLSPDQODUOD� (WNLOHúLPOHU�� %LU� oRN� X\JXODPDGD� URERWXQ� SDUoD� WDúÕ\DQ� NRQYH\|UOH
VHQNURQL]H� ROPDVÕ�� SUHVOHUGH� ROGX÷X� JLEL� ELU� EDúND� PDNLQDQÕQ� LúLQL� YH\D� EDúND� ELU� URERWOD
senkronize hareket etmesi gerekebilir.

1.3     5RERW�6LVWHPLQGH�'LNNDWH�$OÕQPDVÕ�*HUHNHQ�gQHPOL�)DNW|UOHU�
5RERW�VLVWHPLQGH�GLNNDWH�DOÕQPDVÕ�JHUHNHQ�|QHPOL�IDNW|UOHUL�ú|\OH�VÕUDOD\DELOLUL]��
dDOÕúPD� +DFPL� �� 5RERWXQ� XODúDELOHFH÷L� YH� KHU� W�UO�� GXUXú� YH� NRQXPX� VD÷OD\DELOHFH÷L
X]D\VDO� KDFLPGLU�� 5RERWXQ� P�PN�Q� ROGX÷XQFD� E�\�N� ELU� oDOÕúPD� DODQÕQD� VDKLS� ROPDVÕ
LVWHQLU��$QFDN�P�úWHULQLQ�\DSÕODFDN�LúOHPH�J|UH�HQ�X\JXQ�URERWX�VHoPHVL�JHUHNLU��d�QN��ELU
URERWXQ�oDOÕúPD�DODQÕQÕQ�E�\�PHVL��URERW�X]XY�ER\XWODUÕQÕQ�DUWPDVÕ�GROD\ÕVÕ\OD�DWDOHWL��JHUHNOL
PRWRU�J�F���HQHUML� W�NHWLP�PLNWDUÕ�YH� URERW� IL\DWÕQÕQ�DUWPDVÕ\OD� VRQXoODQÕU��*HUHNOL� oDOÕúPD
DODQÕ�NLPL�]DPDQ�NRQXPODQGÕUÕFÕODUOD�GD�DUWWÕUÕODELOLU��%X�QHGHQOH�|QHPOL�RODQ�URERW�NROODUÕQÕQ
X]XQ�ROPDVÕ�GH÷LO�LúOHYVHOOL÷LGLU�
ùHNLO����
GH�IL]LNVHO�NRQILJ�UDV\RQXQ��oDOÕúPD�KDFPLQLQ�úHNOL��]HULQGHNL�HWNLVL�J|VWHULOPLúWLU�
.XWXSVDO� NRRUGLQDW� URERWXQXQ� oDOÕúPD� KDFPL� NÕVPHQ� N�UHVHOGLU�� VLOLQGLULN� NRRUGLQDW
URERWXQXQ� VLOLQGLULN�� NDUWH]\HQ� NRRUGLQDW� URERWXQXQ� oDOÕúPD� KDFPL� GLNG|UWJHQ� SUL]PD� YH
HNOHPOL�NRO� URERWXQXQ� oDOÕúPD� KDFPL� LVH� \DNODúÕN� N�UHVHOGLU�� +HU� oDOÕúPD� KDFPL� úHNOLQLQ
E�\�NO�÷��� NRO� NRPSRQHQWOHUL� YH� HNOHP� KDUHNHWOHULQLQ� VÕQÕUODUÕ� WDUDIÕQGDQ� HWNLOHQLU�� 5RERW
VHoLPL�� RSWLPDO� oDOÕúPD� KDFPL� LoLQ� \DSÕOPDOÕGÕU�� d�QN�� URERW� oDOÕúPD� KDFPLQLQ� E�\�PHVL�
URERW�X]XY�ER\XWODUÕQÕQ�DUWPDVÕ�GROD\ÕVÕ\OD�DWDOHWL��JHUHNOL�PRWRU�J�F���HQHUML�W�NHWLP�PLNWDUÕ
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YH�URERW�IL\DWÕQÕQ�DUWPDVÕ\OD�VRQXoODQÕU�

a) kutupsal  b) silindirik  c) kartezyen

ùHNLO�����dHúLWOL�URERW�DQDWRPLOHUL�LoLQ�oDOÕúPD�KDFLPOHUL

7DPOÕN���7DPOÕN��oDOÕúPD�KDFPL�LoLQGH�LVWHQHQ�ELU�QRNWD\D��URERWXQ�ELOHN�VRQXQX�J|W�UHELOPH
\HWHQH÷LGLU�� 8]D\VDO� o|]�O�P�� URERWXQ� oDOÕúPD� KDFPLQL� E|OHELOHFH÷L� HQ� N�o�N� KDUHNHW
DUWÕúÕGÕU��5RERWXQ�WDPOÕ÷Õ�X]D\VDO�o|]�O�P�FLQVLQGHQ�LIDGH�HGLOHELOLU�o�QN��KHGHI�ELU�QRNWD\D
XODúDELOPH� \HWHQH÷L� KHU� HNOHP� KDUHNHWL� LoLQ� URERWXQ� NRQWURO� DUWÕPODUÕQÕ� QH� GHUHFH
WDQÕPOD\DELOGL÷LQH� ED÷OÕGÕU�� 7DPOÕN�� YHULOHQ� ELU� KHGHI� QRNWD\D� HULúHELOPHN� LoLQ� URERWXQ
SURJUDPODQDELOPH�NDSDVLWHVL\OH�LOLúNLOLGLU�
Tekrarlanabilirlik : 7HNUDUODQDELOLUOLN��X]D\GD�URERWD�|QFHGHQ�|÷UHWLOHQ�ELU�QRNWD\D��URERWXQ�
ELOH÷LQL�YH\D�ELOH÷LQH�HNOHQHQ�HQG�HIHNW|U�Q��J|W�UHELOPH�\HWHQH÷LGLU��5RERWXQ�|÷UHWLOHQ�ELU
QRNWD\D� J|UH� WHNUDUODQDQ� KDUHNHWOHULQLQ� VRQXFXQGD�� URERW� Xo� QRNWDVÕ� LOH� |÷UHWLOHQ� QRNWD
DUDVÕQGD� ROXúDELOHFHN�PDNVLPXP� KDWD�PLNWDUÕGÕU�� *HQHO� DPDoOÕ� URERWODUGD� WHNUDUODQDELOLUOLN
GH÷HULQLQ� ���� PP� LOD� ���� PP� ROPDVÕ� \HWHUOL� RODELOPHNWHGLU�� g]HO� RODUDN� DUN� ND\QD÷Õ
X\JXODPDVÕ� G�ú�Q�O�UVH� WHNUDUODQDELOLUOLN� GH÷HULQLQ� ND\QDNWD� NXOODQÕODFDN� WHO� oDSÕQÕQ
\DUÕVÕQGDQ�N�o�N�ROPDVÕ�LVWHQLU�
<�N�7DúÕPD�.DELOL\HWL�YH�+Õ]���0DNVLPXP�\�N�WDúÕPD�NDSDVLWHVL��URERWXQ�PLQLPXP�KÕ]ÕQGD
WHNUDUODQDELOLUOLN� GH÷HULQL� NRUX\DUDN� WDúÕ\DELOHFH÷L� PDNVLPXP� \�N� GH÷HULGLU�� 1RPLQDO� \�N
WDúÕPD� NDSDVLWHVL� GH� URERWXQ� PDNVLPXP� KÕ]GD� WHNUDUODQDELOLUOLN� GH÷HULQL� NRUX\DUDN
WDúÕ\DELOHFH÷L� PDNVLPXP� \�N� PLNWDUÕGÕU�� %X� \�N� WDúÕPD� NDSDVLWHVL� GH÷HUOHUL� WDúÕQDQ
PDO]HPHQLQ�ER\XW�YH�úHNOLQH�ED÷OÕGÕU�
<D]ÕOÕP���3URJUDPODUÕQ�ROXúWXUXOPDVÕ�DúDPDVÕQGD��SURJUDP�\DSDQ�NLúL�URERW�HNVHQOHULQL�WHNHU
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WHNHU� KDUHNHW� HWWLUHUHN� URERWX� LVWHQHQ� NRQXP� YH� GXUXúD� JHWLULU�� 3URJUDPODPD� DúDPDVÕQÕQ
EDVLWOHúPHVL� E�\�N� |Oo�GH� URERW� NRQWURO� �QLWHVLQLQ� \D]ÕOÕPÕQD� ED÷OÕGÕU�� <D]ÕOÕPGD� HNVHQ
KDUHNHW� VLVWHPLQLQ� \DQÕQGD�� NDUWH]\HQ� NRRUGLQDW� VLVWHPL�� WDNÕP� NRRUGLQDW� VLVWHPL� JLEL� oRN
VHoHQHNOL� NRRUGLQDW� VLVWHPOHUL� EXOXQPDVÕ�� SURJUDPODPD\Õ� ]HYNOL� YH� NROD\� ELU� X÷UDú� KDOLQH
G|Q�úW�U�U��%XQXQ�\DQÕQGD�NXOODQÕFÕQÕQ�NHQGL�NRRUGLQDW�VLVWHPLQL�ROXúWXUDELOPHVL�JLEL�HNVWUD
özellikler önemlidir.

<D]ÕOÕPGD� X\JXODPD\D� KDV� NRPXWODU� GD� EXOXQPDOÕGÕU�� gUQH÷LQ� DUN� ND\QD÷Õ� X\JXODPDVÕQGD
�ZHDYH��VDOÕQÕP�NRPXWX�oRN�\DUDUOÕ�ELU�NRPXWWXU�
<LQH�\D]ÕOÕPGD��MXPS��DWODPD���VKLIW��|WHOHPH�JLEL�NRPXWODUOD�SURJUDP�VDWÕU�VD\ÕVÕ�YH�SURJUDP
VD\ÕVÕ� D]DOWÕODELOLU�� 'RV\DODPD� \DSÕVÕ� VDGHFH� KDUHNHW� NRPXWODUÕQÕ� LoHUPHPHOLGLU�� .D\QDN
SDUDPHWUHOHUL�� VDOÕQÕP� SDUDPHWUHOHUL� JLEL� GRV\DODPD� \DSÕODUÕ� SURJUDP� \D]ÕPÕ� YH
PRGLILNDV\RQX�DúDPDODUÕQGD�oRN�ID\GDOÕ�RODELOPHNWHGLU�
*�Q�P�]GH� NXOODQÕOPDNWD� RODQ� URERWODUÕQ� KHPHQ� KHSVL� RQ�OLQH� SURJUDPODQPDNWDGÕU�
7HNUDUODQDELOLUOLN�� RQ�OLQH� SURJUDPODQPDGD� E�\�N� |QHP� WDúÕU�� 5RERWOX� VLVWHPOHULQ
JHOHFH÷LQGH� |QHP� WDúÕ\DFDN� ELU� EDúND� NRQX� LVH� PXWODN� KDWDGÕU�� 0XWODN� KDWD�� JHOHFH÷LQ
WHNQRORMLVLQGH� NXOODQÕODFDN� &$'�&$0� NRQWUROO�� RII�OLQH� SURJUDPODPDGD� |QHPOL� ELU� \HU
WXWDFDNWÕU�
'L÷HU� g]HOOLNOHU� �� +DILI� URERW� VLVWHPL� URERWXQ� oRN� oHúLWOL� PRQWDMÕQD� LPNDQ� YHUPHNWHGLU�
g]HOOLNOH� WDYDQD� YH� GXYDUD�PRQWDMGD� \DWD\� oDOÕúPD� DODQÕQÕQ� DUWPDVÕ� VD÷ODQDUDN� URERWXQ� HQ
X\JXQ�SR]LV\RQGD�oDOÕúWÕUÕODELOPH�|]HOOL÷L�URERWD�E�\�N�ELU�DYDQWDM�VD÷ODPDNWDGÕU�

1.4 (QG�VWUL\HO�5RERWODUÕQ�6ÕQÕIODQGÕUÕOPDVÕ

5RERWODU�� oHúLWOL� |Oo�WOHUH� �HNVHQ� VD\ÕODUÕ�� NRQWURO� WLSOHUL� YH� PHNDQLN� \DSÕODUÕQD�� J|UH
VÕQÕIODQGÕUÕODELOPHNWHGLU�� ùHNLO� ���
GH�� PHNDQLN� \DSÕODUÕQD� J|UH� \DSÕODQ� ELU� VÕQÕIODQGÕUPD
görülmektedir. 
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����������ùHNLO���� (QG�VWUL\HO�URERWODUÕQ�PHNDQLN�\DSÕODUÕQD�J|UH�VÕQÕIODQGÕUÕOPDVÕ

1.4.1 Kartezyen Robot

Temel kontrol eksenleri birbirine dik ve lineer olan yani dönmek yerine düz bir çizgide

KDUHNHW� HGHQ� HQG�VWUL\HO� URERWODU� NDUWH]\HQ� URERW� RODUDN� DGODQGÕUÕOÕU�� %DNÕP� NROD\OÕ÷Õ� YH
WHNUDUODQDELOLUOLN� |]HOOLNOHULQLQ� \�NVHN� ROPDVÕQÕQ� \DQÕVÕUD�� PDWHPDWLN� PRGHOOHPH� YH
KHVDSODPDODUÕQÕQ�GD�NROD\�ROPDVÕ�EX�WLS�URERWODUÕQ�DYDQWDMODUÕQGDQGÕU�

                                    

�������������������������������������ùHNLO�����.DUWH]\HQ�URERW�PRGHOL
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1.5 5RERWODUÕQ�.XOODQÕP�$ODQODUÕ

Robotlar döküm yolu ile biçimlendirme (özellikle pres dökümde), kaynak (özellikle nokta

ND\QD÷Õ�� 0,*�0$*�� 7,*� YH� SOD]PD��� VÕFDN� G|YPH�� VSUH\� ER\DPD�� SDOHWOHPH�� WDNÕP
WH]JDKODUÕ�\�NOHQPHVL�YH�PRQWDM�KDWODUÕQGD�EDúDUÕ�LOH�NXOODQÕOPDNWDGÕUODU�

1.6     Robotlu Kaynak Sistemleri

7�P� |OoHNWHNL� �UHWLFL� NXUXOXúODU� EXJ�Q�Q� XOXVODUDUDVÕ� SD]DUÕQGD� UHNDEHW� HGHELOLU� ELU� oL]JL
\DNDODPDN� LoLQ� URERWD� GD\DOÕ� ND\QDN� VLVWHPOHULQL� WHUFLK� HWPHNWHGLUOHU�� %X� WHUFLKWH� RODQ
�UHWLFLOHU� ND\QDN� NDOLWHVLQL�� YHULPOLOL÷LQL� YH� HVQHNOL÷LQL� DUWWÕUPDN� YH�P�úWHULOHULQLQ� GLQDPLN
LKWL\DoODUÕQÕ�NDUúÕODPDN�JHUHNWL÷LQL�IDUN�HWPHNWHGLUOHU�

5RERW�NXOODQÕODUDN�\DSÕODQ�ND\QDN�J|]�|Q�QH�DOÕQÕUVD��EX�VLVWHP��NXOODQÕODQ�ND\QDN�WHOLQLQ����
NDWÕ�NDGDU� WHNUDUODQDELOLU�KDVVDVL\HWWH�ND\QDN�NDOLWHVLQGH�SDUoDODU� LoHULU��3DUoDODU�EX�DUDOÕNWD
WHNUDUODQDELOLU� GH÷LO� LVH� GRNXQPD� VHQV|U�� �7RXFK� 6HQVRU�� YH\D� KHUKDQJL� ELU� GLNLú� L]OHPH
VLVWHPL��6HDP�7UDFNHU��YH\D�DUN�VHQV|U���$UF�6HQVRU��JHUHNHFHNWLU��$UN�VHQV|U��\DUGÕPÕ�LOH
V�UHNOL�ND\QDN�oL]JLVLQL�WDNLS�HGHUNHQ�oDOÕúÕODQ�SDUoDQÕQ��UHWLPLQGH�PH\GDQD�JHOHQ�KDWD��ÕVÕO
JHULOPH�YV��ED÷OÕ�RODUDN�PH\GDQD�JHOHELOHFHN�VDSPDODUÕ�G�]HOWPHN�P�PN�Q�ROXU��'RNXQPD
VHQV|U��\DUGÕPÕ�LOH�ND\QDN�EDúODPD�QRNWDVÕ�HQ�L\L�úHNLOGH�EXOXQDELOLU�

5RERW� VLVWHPL� VHoLPLQGH�GL÷HU�ELU� |QHPOL� |Q� DGÕP�GD� GR÷UX� ND\QDN� SURVHVLQL� YH� X\JXODPD
HNLSPDQÕQÕ� VHoPHNWLU�� .D\QDN� SURVHVLQLQ� VHoLPL� ND\QDN� J|U�Q�P�Q��� ND\QDN� JHQLúOL÷LQL�
LOHUOHPH� KÕ]ÕQÕ�� �UHWLP� NDSDVLWHVLQL� YH� SDUoD� NDOLWHVLQL� HWNLOH\HFHNWLU�� (OOH� ND\QDN� \DSÕODQ
EHQ]HU�SURVHVOHU� ED]HQ� URERW� VLVWHPL� WDUDIÕQGDQ� \DSÕODPD\DELOLU�� %LU� URERW� SDUoDODU� DUDVÕQGD
D\DUODPD� \DSDPD]NHQ� ND\QDNoÕ� \DSDELOLU�� 9H� \LQH� ELU� URERW� JHQHOOLNOH� ELU� ND\QDNoÕGDQ� LNL
KDWWD�G|UW�NDW�KÕ]OÕ�úHNLOGH�ND\QDN�\DSDELOHFHN�YH�VDELW�VRQXoODU�HOGH�HGHUHN�oDOÕúDFDNWÕU�

6RQXoWD� KDQJL� WLS� SDUoDODUÕQ� URERWOX� ND\QDN� VLVWHPL\OH� ND\QDN� HGLOPHVL� JHUHNWL÷LQH� NDUDU
YHUPHN�JHUHNLU��(÷HU�SDUoD�OLVWHQL]�oRN�JHQLú�ROXUVD�EX�VL]L�oRN�\�NVHN�PDOL\HWOL�ELU�URERWOX
kaynak sistemine götürür. Bunun için verilen parça ailesi içinden anahtar parçalar üzerinde

RGDNODQPD\D�oDOÕúÕOPDOÕGÕU��%X���UHWLFL\L��URERW�VLVWHPLQLQ�DOÕQPDVÕQGDNL�ILQDQVDO�D\DUODPDGD
GD�UDKDWODWDFDNWÕU�

6LVWHPLQ�EDúWDQ�ROXúWXUXODQ�PDOL\HWL�YH�VRQUDGDQ�EDVLW�VLVWHPH�HNOHQHFHN�SDUoDODUOD�ROXúDFDN
PDOL\HWL� DUDVÕQGD�� ILQDQVDO� |PU�� J|]� |Q�QGH� EXOXQGXUXODUDN� ELU� RSWLPXP� VHoLP� \DSPDN
JHUHNPHNWHGLU��5RERW�VLVWHPL�DOPD\D�NDUDU�YHUPHN�ELU�oRN�IDNW|UH�ED÷OÕ�RODFDNWÕU��%XQODU�

a) Robot tecrübesi b) Eldeki insan gücü
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c) Eldeki bütçe

G��*HUHNOL�VLVWHP�SHUIRUPDQV�VHYL\HVL�úHNOLQGHGLU�

��������5RERWODU�LOH�<DSÕODQ�.D\QDN�<|QWHPOHUL

%DúWD�QRNWD�GLUHQo�ND\QD÷Õ��SXQWD�ND\QD÷Õ��ROPDN��]HUH��0,*�0$*��7,*�YH�SOD]PD�ND\QDN
\|QWHPOHULQGH�URERWODU�EDúDUÕ�LOH�NXOODQÕOPDNWDGÕUODU� 

1.7.1 1RNWD�'LUHQo�.D\QD÷Õ
(QG�VWULGH�URERWODUÕQ�LON�\D\JÕQ�NXOODQÕP�DODQÕ��QRNWD�ND\QD÷ÕGÕU��2WRPRELO��UHWLPLQGH�ELQHN
DUDEDODUÕQ� \DSÕPÕ� LoLQ� \DNODúÕN� ���� DGHW� SUHVOHQPLú� YH� NHVLOPLú� SDUoD� LOH� ���� DGHW� WDODú
NDOGÕUÕODUDN� LúOHQPLú� SDUoD� NXOODQÕOÕU�� %X� SDUoDODU� FLYDWD�� SHUoLQ�� NÕYÕUPD�� OHKLPOHPH�
\DSÕúWÕUPD� LOH� ELUOHúWLULOPHOHULQLQ� \DQÕVÕUD� GDKD� oRN� ND\QDN� \ROX� LOH� ELUELUOHULQH
ED÷ODQPDNWDGÕUODU�� 7RSODP� ND\QDNODU�� \DNODúÕN� RODUDN� ����� QRNWD� ND\QD÷ÕQGDQ�� ��� PHWUH
NDGDU� DUN� ND\QD÷ÕQGDQ�� �� PHWUH� HOHNWURQ� ÕúÕQ� ND\QD÷ÕQGDQ� YH� ��� DGHW� GH� V�UW�QPH
ND\QD÷ÕQGDQ�ROXúPDNWDGÕU�

1RNWD� GLUHQo� ND\QD÷ÕQGD� NXOODQÕODQ� URERWODU�� SURVHVL� JHUoHNOHúWLUPHN� LoLQ� ED]Õ� \HWHQHN� YH
|]HOOLNOHUH�VDKLS�ROPDOÕGÕU��dDOÕúPD�KDFPL��SDUoDQÕQ�ER\XWXQD�X\JXQ�ROPDOÕGÕU��5RERW��SDUoD
�]HULQGH� XODúÕOPDVÕ� J�o� RODQ� \HUOHUGH� ND\QDN� WDEDQFDVÕQÕ� NRQXPOD\DELOPHOL� YH� RU\DQWH
HGHELOPHOLGLU�� %X� LVH� VHUEHVWOLN� GHUHFHVLQLQ� VD\ÕVÕQÕQ� DUWPDVÕ� LKWL\DFÕQÕ� GR÷XUXU�� .RQWURO|U
KDIÕ]DVÕ�� QRNWD� GLUHQo� ND\QDN� G|QJ�V�� LoLQ� JHUHNOL� ELUoRN� NRQXPODPD� DGÕPODUÕQÕ
JHUoHNOHúWLUHELOHFHN� NDSDVLWH\H� VDKLS� ROPDOÕGÕU�� %D]Õ� X\JXODPDODUGD�� ND\QDN� KDWWÕ�� ELUoRN
IDUNOÕ�PRGHO� �U�Q�Q� �UHWLPL� LoLQ� WDVDUODQDELOLU�� %|\OHFH��PRGHOOHU� GH÷LúWL÷LQGH�� URERWODU� ELU
SURJUDPGDQ� GL÷HULQH� JHoHELOPHOLGLU�� dRN� \|QO�� URERWODUÕQ� EXOXQGX÷X� ND\QDN� KDWODUÕ� LoLQ�
oHúLWOL� ND\QDN� LVWDV\RQODUÕQGD� GH÷LúLN� PRGHOOHULQ� L]OHQHELOPHVL� YH� Lú� LVWDV\RQODUÕQGDNL
URERWODUD�SURJUDPODUÕQ�\�NOHQHELOPHVL�LoLQ�SURJUDPODQDELOLU�NRQWURO|U�NXOODQÕOÕU�

5RERWODU� DUDFÕOÕ÷Õ\OD� JHUoHNOHúWLULOHQ� QRNWD� GLUHQo� ND\QD÷Õ� SURVHVLQLQ� RWRPDV\RQXQGDQ� HOGH
HGLOHQ�ID\GDODU��DUWÕUÕOPÕú��U�Q�NDOLWHVL��RSHUDW|U�J�YHQOL÷L�YH�LPDODW�RSHUDV\RQXQD�GDKD�ID]OD
KDNLP�ROXQPDVÕGÕU��.DOLWHQLQ�DUWPDVÕ��ND\QDN�GLNLúOHULQLQ�GDKD�WXWDUOÕ�ROPDVÕ�YH�ND\QDNODUÕQ
NRQXPXQGDNL� WHNUDUODQDELOLUOL÷LQ� GDKD� L\L� ROPDVÕQGDQGÕU�� *|UHFHOL� RODUDN� oRN� L\L� ELU
WHNUDUODQDELOLUOL÷H� VDKLS� ROPD\DQ� URERWODU� ELOH� LQVDQODUD� QD]DUDQ� QRNWD� ND\QDNODUÕQÕ� GDKD
GR÷UX� ELU� úHNLOGH� NRQXPODQGÕUDELOLUOHU�� (OHNWULNVHO� úRN� YH� \DQÕN� WHKOLNHOHULQLQ� EXOXQGX÷X
oDOÕúPD� DODQÕQGDQ� LQVDQÕQ� X]DN� WXWXOPDVÕ� LOH� J�YHQOLN� DUWÕUÕOPÕú� ROXU��1RNWD� GLUHQo� ND\QD÷Õ
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SURVHVLQL�RWRPL]H�HWPHN�LoLQ�URERWODUÕQ�NXOODQÕOPDVÕ���UHWLP�SODQODPD�YH�SURVHV�LoL�HQYDQWHU
NRQWURO�� JLEL� DODQODUGD� JHOLúPHOHUH� QHGHQ� RODFDNWÕU�� 5RERWODUÕQ� YH� ND\QDN� HNLSPDQÕQÕQ
EDNÕPÕ�� QRNWD� GLUHQo� ND\QD÷Õ� KDWWÕQÕQ� RWRPL]DV\RQXQXQ� EDúDUÕ\OD� JHUoHNOHúWLULOPHVL� LoLQ
önemli bir faktördür.

1.7.2 $UN�.D\QD÷Õ
(UJLWPH� HVDVOÕ� ND\QDN� \|QWHPOHUL� LoLQGH�� 0,*�0$*� YH� 7,*� �7XQJVWHQ� ,QHUW� *DV�
\|QWHPOHULQGH� URERWODU� oRN� NXOODQÕOPDNWDGÕUODU�� $QFDN� DUN� ND\QDN� \|QWHPOHULQLQ
X\JXODQPDVÕQGD� |QHPOL� WHNQLN� YH� HNRQRPLN� SUREOHPOHUOH� NDUúÕODúÕOPDNWDGÕU�6�UHNOL� DUN
ND\QD÷ÕQGDNL� WHKOLNHOHU� \�]�QGHQ�� SURVHVWH� HQG�VWUL\HO� URERWODUÕQ� NXOODQÕPÕ� PDQWÕNOÕGÕU�
%XQXQOD� ELUOLNWH�� URERWODUÕQ� DUN� ND\QD÷Õ� LoLQ� X\JXODQPDVÕQGD� NDUúÕODúÕODQ� |QHPOL� WHNQLN� YH
HNRQRPLN� SUREOHPOHU� YDUGÕU�� 6�UHNOL� DUN� ND\QD÷Õ�� G�ú�N� VD\ÕGD� �UHWLOHQ� YH� ELUoRN
NRPSRQHQWWHQ�ROXúDQ��U�QOHULQ� LPDODWÕQGD� VÕNOÕNOD�NXOODQÕOÕU��%X� úDUWODU� DOWÕQGD� KHUKDQJL� ELU
RWRPDV\RQ�úHNOLQLQ�X\JXODQPDVÕ�]RUGXU��$UN�ND\QD÷Õ��GHSRODUÕQ�LoL��EDVÕQoOÕ�NDSODU�YH�JHPL
J|YGHOHUL�JLEL�XODúPDQÕQ�J�o�ROGX÷X�VÕNÕúÕN�DODQODUGD�JHUoHNOHúWLULOGL÷L�LoLQ�ELU�SUREOHP�WHúNLO
HGHU��%X�WLS�DODQODUGD�LQVDQODU�GDKD�UDKDW�oDOÕúDELOLUOHU�

�

ùHNLO�����$UN�ND\QD÷Õ�URERW�GRQDQÕPÕ
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1.7.2.1 ��5RERWODUGD�$UN�.D\QD÷Õ�'RQDQÕPODUÕ
(QG�VWULGH�NXOODQÕODQ�ELU�URERWLN�DUN�ND\QD÷Õ�GRQDQÕPÕ�DúD÷ÕGDNL�NÕVÕPODUGDQ�ROXúPDNWDGÕU�
1. Manipülatör (Robot kolu)

2. Kaynak torku

3. Güç ünitesi

4. Kontrol ünitesi

5. Tel sürme ünitesi

6. Tel kontrol ünitesi

7. Koruyucu gaz ünitesi

8. g÷UHWPH��WHDFKLQJ��NXWXVX
9. Kaynak sinyal ünitesi

10. Manometre

11. Robot kontrol ünitesi

12. Kablo ve hortumlar

13. Pozisyoner

%XQODUÕ�DQD�NÕVÕPODU�KDOLQGH�LQFHOHPHPL]�JHUHNLUVH�
Manipülatör:� .D\QDN� LúOHPLQLQ� JHUoHNOHúPHVL� LoLQ� JHUHNOL� KDUHNHWOHUL� VD÷OD\DQ
PHNDQL]PDGÕU�� .D\QDN� LúOHPOHULQGH� HQ� oRN� NXOODQÕODQ� HNOHP� NRQILJUDV\RQODUÕ� ��HNVHQOL
DQWURSRPRUILN� �YH\D�9HUWLFDO�$UWLFXODWHG��YH���HNVHQOL�KLEULW� �+\EULG�$UWLFXODWHG��\DSÕVÕQGD
RODQ�URERWODUGÕU����VHUEHVWOLN�GHUHFHOL�URERWODU�oDOÕúPD�X]D\Õ�LoLQGH�NDODQ�KHU�W�UO��\|U�QJH\L
L]OH\HELOPHNWHGLU� YH� JHQHOOLNOH� ��� ER\XWOX� SDUoDODUÕQ� ND\QDNOD� LPDODWÕQGD� NXOODQÕOÕU�� ��
VHUEHVWOLN�GHUHFHOL�KLEULG�URERWODU�LVH�KÕ]OÕ�YH�G�]OHPVHO��\DWD\��SDUoDODUÕQ�ND\QD÷ÕQGD�WHUFLK
edilir.

$UN� ND\QD÷Õ� LúOHPLQGH� JHQHOOLNOH� KDUHNHW� WHNUDUODPD� NDELOL\HWLQLQ� ����� YH� ����� PP� KDWD
VÕQÕUÕQGD� ROPDVÕ� \HWHUOLGLU�� %LU� DUN� ND\QD÷Õ� URERWXQXQ� \�N� WDúÕPD� NDSDVLWHVLQLQ� GL÷HU
URERWODUGDNL� NDGDU� \�NVHN� ROPDVÕQD� GD� JHUHN� \RNWXU�� %X� QHGHQOH� VDQD\LGH� NXOODQÕODQ� DUN
ND\QD÷Õ�URERWODUÕQÕQ�E�\�N�ELU�NÕVPÕ�����LOD���NJ�WDúÕPD�NDSDVLWHOL�URERWODUGÕU�
Kontrol Ünitesi:�5RERW�ND\QDN�WRUFXQXQ�ND\QDN�SURVHVL�VÕUDVÕQGD�L]OHPHVL�JHUHNHQ�\|U�QJH�
|÷UHWPH� �WHDFKLQJ�� SURJUDPÕ� LOH� EHOLUOHQLU�� .XOODQÕFÕ�� URERWXQ� L]OHPHVL� JHUHNHQ� \|U�QJH
�]HULQGH�UHIHUDQV�QRNWDODUÕQÕ��NQRW�SRLQWV��YH�EX�QRNWDODUGDNL�ND\QDN�SDUDPHWUHOHULQL�URERWXQ
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NHQGL� SURJUDPÕQGDNL� NRPXWODUOD� EHOLUOHU�� .RQWURO� �QLWHVL� GH� EX� GH÷HUOHUH� J|UH� URERWXQ
L]OHPHVL� JHUHNHQ� \|U�QJH\L� YH� \DSÕODFDN� ND\QDN� LúOHPLQL� |÷UHQPLú� ROXU�� (OGH� HGLOHQ� EX
YHULOHUH� YH� SR]LV\RQ� DOJÕOD\ÕFÕODUGDQ� JHOHQ� JHUL� EHVOHPH� VLQ\DOOHULQH� J|UH� URERW� PDIVDO
PRWRUODUÕQD� X\JXODQPDVÕ� JHUHNHQ� G|QPH� PLNWDUÕ�� KÕ]� YH� PRPHQW� GH÷HUOHUL� URERW� NRQWURO
�QLWHVL�WDUDIÕQGDQ�EHOLUOHQLU�

Kontrol ünitesinin robotun 6 eksenini kontrol edebilmesi yeterli gibi gözükmektedir. Bununla

EHUDEHU�H÷HU�VLVWHPH�\DUGÕPFÕ�HNLSPDQ��SR]LV\RQHU��VOLGHU���¶QFL�ELU�URERW��HNOHQLUVH�NRQWURO
�QLWHVL�HN�ELU�HNVHQ�NDUWÕ\OD�EX�LVWH÷H�NDUúÕOÕN�YHUHELOHFHN�\DSÕGD�ROPDOÕGÕU�����HNVHQH�NDGDU
oÕNDUÕODELOHQ�HNVHQ�NRQWURO��VD÷OD\DUDN��EX�LVWH÷L�ID]ODVÕ\OD�NDUúÕOD\DELOHFHN�NRQWURO�VLVWHPOHUL
YDUGÕU�

.D\QDN� (NLSPDQODUÕ�� � 5RERWODUGD� D÷ÕUOÕNOÕ� RODUDN� &22�� 0,*�� 0$*� YH� 7,*� DUN� ND\QD÷Õ
\|QWHPOHUL�NXOODQÕOPDNWDGÕU��%XQODUÕQ� LoLQGH�GH�HQ�oRN�X\JXODPD�DODQÕ�EXODQ� \|QWHP�0$*
ND\QD÷ÕGÕU�

CO2�� 0,*� YH� 0$*� DUN� ND\QD÷Õ� \|QWHPOHUL� HUL\HQ� HOHNWURGOD� ND\QDN�� 7,*� ND\QD÷Õ� LVH
HULPH\HQ� HOHNWURGOD� NRUX\XFX� JD]� DOWÕQGD� DUN� ND\QD÷Õ�PHWRGXGXU�� .RUX\XFX� JD]�� &22 ark

ND\QD÷ÕQGD� NDUERQGLRNVLW�� 0,*� ND\QD÷ÕQGD� VDI� $UJRQ�� 0$*� ND\QD÷ÕQGD� $UJRQ�&22

NDUÕúÕPÕ��7,*�ND\QD÷ÕQGD�VDI�$UJRQ�JD]ÕGÕU�

Pozisyoner ve Slider’lar:  5RERW�NRQWURO��QLWHVL�WDUDIÕQGDQ��URERWOD�VHQNURQL]H�RODUDN�NRQWURO
HGLOHELOLUOHU��3R]LV\RQHU��G|QHO�KDUHNHWOHUL\OH�ND\QDN�HGLOHFHN�SDUoDODUÕ�WXWDUDN�LVWHQHQ�GXUXúD
getirir. Pozisyonerler 1 ve 2 eksenli olabilmektedir. Slider ise, üzerine monte edilen robotun

oDOÕúPD� X]D\ÕQÕ� DUWWÕUÕU�� 5RERWXQ� HNVHQHO� KDUHNHWOHUOH� XODúDPD\DFD÷Õ� YH\D� XODúÕUNHQ
]RUODQDFD÷Õ�KDUHNHWOHUH�LODYH�HNVHQ�LPNDQÕ�VD÷ODUNHQ�ELU�\DQGDQ�GD�VWDQGDUW�YH�VHUL��UHWLP�LoLQ
\DUGÕPFÕ�ROPDNWDGÕU�

����������$UN�.D\QD÷Õ�5RERWXQGD�2OPDVÕ�*HUHNHQ�g]HOOLNOHU
$UN� ND\QD÷Õ� JHUoHNOHúWLUHQ� HQG�VWUL\HO� URERWXQ� ED]Õ� |]HOOLN� YH� \HWHQHNOHUH� VDKLS� ROPDVÕ
JHUHNLU��$UN�ND\QD÷Õ�X\JXODPDODUÕQGD�J|]�|Q�QGH�EXOXQGXUXODQ�ED]Õ�WHNQLN�NRQXODU�úXQODUGÕU�

dDOÕúPD� +DFPL� YH� 6HUEHVWOLN� 'HUHFHOHUL� �� 5RERWXQ� oDOÕúPD� KDFPL�� ND\QDN� HGLOHFHN
SDUoDODUÕQ� ER\XWODUÕQD� \HWHFHN� E�\�NO�NWH� ROPDOÕGÕU�� .D\QDN� WRUFXQXQ� \HWHUOL
PDQLS�ODV\RQXQD�L]LQ�YHULOPHOLGLU��$\UÕFD��H÷HU�Lú�LVWDV\RQXQGD�LNL�SDUoD�WXWXFX�YDUVD�KHU�LNL
WXWXFXGD�GD�KDUHNHW� G|QJ�V�� JHUoHNOHúWLUPHN� LoLQ� URERW�X\JXQ�HULúLPH� VDKLS�ROPDOÕGÕU��$UN
ND\QD÷Õ� URERWODUÕ� LoLQ� JHQHOOLNOH� EHú� YH\D� DOWÕ� VHUEHVWOLN� GHUHFHVL� JHUHNLU�� %X� VD\Õ�� ND\QDN
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LúLQLQ�NDUDNWHULVWLNOHULQGHQ�YH�SDUoD�PDQLS�ODW|U�Q�Q�KDUHNHW�\HWHQHNOHULQGHQ�HWNLOHQLU��(÷HU
parça manipültörü 2 serbestlik derecesine sahipse, robotun daha az serbestlik derecesine sahip

ROPDVÕQD�L]LQ�YHULOHELOLU�
Hareket Kontrol Sistemi :�$UN�ND\QD÷Õ�LoLQ�V�UHNOL�\RO�NRQWURO��JHUHNOLGLU��.D\QDN�GLNLúLQLQ
�QLIRUPLWHVLQL�VD÷ODPDN�LoLQ�URERW��S�U�]V�]�V�UHNOL�KDUHNHWH�VDKLS�ROPDOÕGÕU��%XQD�LODYHWHQ�
ND\QDN�G|QJ�V�QGH�KDUHNHWLQ�EDúODQJÕFÕQGD�ND\QDN�EDQ\RVXQX�ROXúWXUPDN�LoLQ�ELU�EHNOHPH�
KDUHNHWLQ�VRQXQGD�GD�ND\QD÷Õ�ELWLUPHN��]HUH�ELU�EHNOHPH�JHUoHNOHúWLULOPHOLGLU�
+DUHNHWLQ�.HVLQOL÷L� ��5RERWXQ� WDPOÕ÷Õ�YH� WHNUDUODQDELOLUOL÷L�ND\QDN� LúLQLQ�NDOLWHVLQL�EHOLUOHU�
.D\QDN� LúOHULQLQ� NHVLQOLN� JHUHNVLQLPOHUL�� ER\XW� YH� HQG�VWULQLQ� SUDWL÷LQH� ED÷OÕ� RODUDN
GH÷LúLNOLN� J|VWHULU� YH� HQ� X\JXQ� URERW� VHoLOPHGHQ� |QFH� KHU� NXOODQÕFÕ� WDUDIÕQGDQ� EX
JHUHNVLQLPOHU�WDQÕPODQPDOÕGÕU�
'L÷HU� 6LVWHPOHUOH� $UD\�]OHPH� �� 5RERW�� K�FUHGHNL� GL÷HU� HNLSPDQODUOD� ELUOLNWH� oDOÕúDELOPHN
LoLQ�\HWHUOL�JLULú�oÕNÕú�YH�NRQWURO�\HWHQHNOHULQH�VDKLS�ROPDOÕGÕU��%X�GL÷HU�HNLSPDQODU��ND\QDN
�QLWHVL� YH� SDUoD� SR]LV\RQHUOHULGLU�� +�FUH� NRQWURO|U��� URERWXQ� KÕ]Õ� YH� \|U�QJHVL� LOH� SDUoD
PDQLS�ODW|U�Q�Q� RSHUDV\RQX� YH� WHO� EHVOHPH� KÕ]Õ� JLEL� ND\QDN� SDUDPHWUHOHULQL� NRRUGLQH
etmelidir.

Programlama :�5RERWXQ�V�UHNOL�DUN�ND\QD÷Õ�LoLQ�SURJUDPODQPDVÕ�GLNNDW�JHUHNWLULU��'�]HQVL]
úHNLOOHUH� VDKLS� ND\QDN� \ROODUÕ� LoLQ�� URERWXQ� KDUHNHW� \ROX� ER\XQFD� IL]LNVHO� RODUDN� KDUHNHW
HWWLULOGL÷L� J|VWHUPH� LOH� SURJUDPODPD� �ZDONWKURXJK�� PHWRGXQX� NXOODQPDN� X\JXQGXU�� '�]
�GR÷UXVDO�� ND\QDN� \ROODUÕ� LoLQ� URERWXQ�� X]D\GDNL� LNL� QRNWD� DUDVÕQGDNL� LQWHUSRODV\RQX
JHUoHNOHúWLUHFHN�\HWHQH÷H�VDKLS�ROPDVÕ�JHUHNOLGLU��%X��SURJUDPFÕQÕQ�ND\QDN�EDúODQJÕo�YH�ELWLú
QRNWDODUÕQÕ� EHOLUOHPHVLQH�YH� URERWXQ�QRNWDODU� DUDVÕQGDNL� G�]� oL]JL� \|U�QJH\L� KHVDSODPDVÕQD
izin verir.

1.8 �����.D\QDN�5RERWODUÕ�øOH�<DSÕODQ�dDOÕúPDODU
gQFHNL� NÕVÕPODUGD� GD� EHOLUWLOGL÷L� JLEL� V�UHNOL� DUN� ND\QD÷Õ� X\JXODPDODUÕQGD� ED]Õ� ]RUOXNODUOD
NDUúÕODúÕOPDNWDGÕU��*HQHOOLNOH� JHPL� YH� RWRPRWLY� HQG�VWULVL�� NDSDOÕ� NDSODU�� EDVÕQoOÕ� GHSRODUÕQ
LPDODWÕ� JLEL� LPDODW� GDOODUÕQGD� X\JXODQDQ� DUN� ND\QDN� LúOHPL� ELUoRN� ELOHúHQL� RODQ� �U�QOHUH
X\JXODQGÕ÷Õ� LoLQ� ELU� RWRPDV\RQ� X\JXODPDVÕ� \DSPDN� ]RUGXU�� )DNDW� J�Q�P�]GH� JHOLúHQ
WHNQRORML� LOH� EX� ]RUOXNODUÕQ� oR÷X� RUWDGDQ� NDOGÕUÕODELOLU� KDOH� JHWLULOPLú�� DUN� ND\QD÷Õ� URERWODUÕ
QHUHGH\VH� ND\QDN� LúOHPOHULQLQ� WDPDPÕQÕ� LQVDQODUD� JHUHN� NDOPDGDQ� \DSDELOLU� GXUXPD
JHOPLúWLU�
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gUQH÷LQ� 'DQLPDUND� $DOERUJ� hQLYHUVLWHVL¶QGH� 2OH� 0DGVHQ� YH� &DUVWHQ� %UR� WDUDIÕQGDQ
JHoWL÷LPL]�VHQH�\DSÕODQ�³*HPL�3DQHOOHULQLQ�+LEULG�0,*�<$*�/D]HU�.D\QD÷ÕQÕQ�3ODQODPD�YH
.RQWURO�´� oDOÕúPDVÕQGD� JHPL� SDQHOOHULQLQ� URERWLN� ND\QD÷Õ� �]UHLQGH� GXUXOPXú� YH� |]HOOLNOH
N|úH� ND\QD÷Õ� �]HULQH� \R÷XQODúÕOPÕúWÕU��%LVLDFK	&DUX�PDUND� KD]ÕU� URERW� YH� �� HNVHQ� NRQWURO
HGHELOHQ� &1&� NRQWUROF�V�� 6LHPHQV� &LQXPHULF� ���� '� NXOODQÕODQ� oDOÕúPDGD� ND\QDN� WRUFX�
N|úHOHUGH� RU\DQWDV\RQXQX� GH÷LúWLUPHVLQH� \DUGÕPFÕ� RODUDN� oDUSPDODUGDQ� VDNÕQPDVÕQÕ� YH
\|U�QJH�NRQWURO�Q��VD÷OD\DQ�ELU�OD]HU�WDUD\ÕFÕ�LOH�ELUOHúWLUPLúWLU��.D\QDN�NDIDVÕ�ELU�0,*�WRUFX
ELU�OD]HU�NDIDVÕ��+$$6���YH�OD]HU�WDUD\ÕFÕGDQ�ROXúPDNWDGÕU�

                                

ùHNLO�����*HPL�SDQHOOHULQLQ�ND\QD÷ÕQGD�NXOODQÕODQ�ND\QDN�NDIDVÕ�>0DGVHQ��%UR�������@
6DGHFH�0,*��VDGHFH�OD]HU�YH\D�KLEULW�ND\QDN�\DSDELOHQ�VLVWHPLQ��\DSÕODQ�GHQH\OHU�VRQXFXQGD
N|úHOHUGH� ���� PP� KDWD� LOH� oDOÕúDELOGL÷L� YH� JHPL� LPDODWÕ� GÕúÕQGDNL� DODQODUGD� GD
NXOODQÕODELOHFH÷L�J|VWHULOPLúWLU�

                            

ùHNLO�����6DGH�0,*�YH�KLEULW�ND\QDN�\|QWHPOHUL�LOH�N|úH�ND\QD÷Õ�>0DGVHQ��%UR�������@
.D\QDN� LúOHPOHULQGH� GDKD� \�NVHN� VÕFDNOÕN�� KÕ]� YH� GLNLú� NDOLWHVL� JHUHNWLUHQ� X\JXODPDODU� YH
\HQL� DUD\ÕúODU� VRQXFXQGD� oHúLWOL� KLEULW� ND\QDN� \|QWHPOHUL� JHOLúWLULOPLúWLU�� %X� KLEULW� ND\QDN
PHWRGODUÕ�LPDODW�SURVHVOHULQGH�\D\JÕQ�RODUDN�NXOODQÕOPDNWDGÕU��+LEULW�ND\QDN�SURVHVOHUL�JHQHO
RODUDN�ELU�OD]HU�ND\QD÷Õ�LOH�DUN�SURVHVOHULQLQ��0,*��7,*��SOD]PD��NRPELQDV\RQXQGDQ�YH\D�ELU
OD]HU� ND\QD÷ÕQÕQ� \LQH� ELU� OD]HU� ND\QD÷Õ� LOH� NRPELQDV\RQXQGDQ� PH\GDQD� JHOLU�� 0,*�<$*�
/D]HU� KLEULW� ND\QD÷Õ� LPDODWWD� \D\JÕQ� RODUDN� NXOODQÕODQ� ELU� WLSWLU�� <$*� �\WWULXP� DOXPLQXP
JDUQHW��LQVDQ�\DSÕVÕ�ELU�oHúLW�HOPDVWÕU�YH�EX�HOPDVD�IODú�ODPEDODUOD�EHOOL�ELU�GDOJD�ER\XQGD�ÕúÕN
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J|QGHULOLU�� %X� ND\QDN� W�U�QGH� UHIOHNW|UOHUGHQ� \DQVÕ\DUDN� J�F�Q�� DUWÕUDQ� GDOJDODU� OHQVOHU
\DUGÕPÕ\OD�RGDNODQDUDN�ILEHURSWLN�ELU�NDEOR\D�RUDGDQ�GD�Lú�SDUoDVÕQD�J|QGHULOLU��%DKVL�JHoHQ
KLEULW� ND\QDN� SURVHVL� WHN� EDúÕQD� \DSÕODQ� DUN� ND\QD÷ÕQGDQ� GDKD� KÕ]OÕ�� WHN� EDúÕQD� OD]HU
ND\QD÷ÕQGDQ� GDKD� L\L� ERúOXN� GROGXUPD� NDSDVLWHVLQH� VDKLSWLU�� $\UÕFD� KLEULW� ND\QD÷ÕQ
Q�IX]L\HWL�\�NVHN�KÕ]ODUGD�GDKD�ID]OD�ROPDNWDGÕU��%LU�EDNÕPD�KLEULW�ND\QDN�\|QWHPOHULQGH�ELU
ND\QDN�W�U�Q�Q�DYDQWDMÕ�GL÷HU�ND\QDN�W�U�Q�Q�GH]DYDQWDMÕQÕ�|UWPHNWHGLU�
g]HOOLNOH� RWRPRWLY� HQG�VWULVLQGH� \R÷XQ� ELU� NXOODQÕPÕ� RODQ� URERW� ND\QD÷ÕQÕQ� JHOLúPHVL\OH
�UHWLP� PDOL\HWL� G�úHUNHQ� DUDoODUD� YHULOHQ� JDUDQWL� V�UHVL� GH� X]DPÕúWÕU�� %LU� DUDFÕQ� ND\QDN
JHUHNWLUHQ� NÕVÕPODUÕQD� EDNDFDN� ROXUVDN� NDUúÕPÕ]D�� GHEUL\DMGDQ� DEV� IUHQ� VLVWHPLQH�� \DNÕW
WDQNÕQGDQ� HJ]RVD�� VHQV|UOHUGHQ� PRWRU� SDUoDODUÕQD� YH� NDSRUWDGDQ� úDVH\H� NDGDU� JHQLú� ELU
\HOSD]H� oÕNPDNWDGÕU�� 2WRPRWLY� DODQÕQGDNL� ND\QDN� X\JXODPDODUÕ� JHQHOOLNOH� oRN� HNVHQOL
PDIVDOOÕ� URERWODU� WDUDIÕQGDQ� \DSÕOPDNWDGÕU�� .DSRUWD� YH� Lo� NÕVÕPODUÕQ� ELUOHúWLULOPHVLQGH
JHQHOOLNOH� QRNWD� ND\QDN� NXOODQÕOÕUNHQ� GL÷HU� E|OJHOHUGH� V�UHNOL� ND\QDN� LúOHPOHULQH� LKWL\Do
GX\XOPDNWDGÕU��gUQH÷LQ� EHOoLNDGD� �UHWLOHQ�+RQGD�&LYLF� |Q� SDQHOLQGH� D÷ÕUOÕN� RODUDN� ND\QDN
VÕUDVÕ�0,*�ND\QDN�URERWX��QRNWD�ND\QDN�URERWX�YH�PDQXHO�0,*�ND\QD÷Õ�úHNOLQGHGLU��$XGL�$�
PRGHOLQGH����P�NDGDU�URERWLN�0,*�ND\QD÷Õ�����P�NDGDU�GD�URERWLN�0,*�OD]HU�KLEULW�ND\QD÷Õ
\DSÕOPDNWDGÕU��%XQD�EHQ]HU�ELU�|UQHN�RODUDN�9RONV:DJHQ�3KDHWRQ�NDSÕODUÕQGD�0,*�ND\QD÷Õ
LOH� �� GLNLú� ����� PP�� DWÕOÕUNHQ� 0,*�OD]HU� KLEULW� ND\QD÷Õ� LOH� ��� GLNLú� ������ PP�� DWÕOPDVÕ
verilebilir.

       

��ùHNLO�����0,*�OD]HU�KLEULW�ND\QD÷Õ�LOH�$XGL�$��YH�9:�3KDHWRQ�SDUoDODUÕQÕQ�ND\QD÷Õ
%0:¶QLQ� \HQL� PRWRUX� .� ����� 6¶QLQ� W�P� úDVHVL� GH� WDPDPHQ� URERWODU� NXOODQÕODUDN� ��
GDNLNDGDQ�D]�ELU�V�UHGH�VDGHFH�0,*�ND\QD÷Õ�LOH�ELUOHúWLULOPHNWHGLU��$O�PLQ\XP�úDVH�LNL�DGHW
��HNVHQOL�&ORRV�5RPDW�����HNOHPOL� URERW�NROX� WDUDIÕQGDQ�ND\QDN�HGLOPHNWHGLU��%X� LNL� URERW
\LQH� LNL� DGHW� &ORRV� 5RWURO� ,,� LúOHPFL� LOH� NRQWURO� HGLOPHNWHGLU�� %0:� P�KHQGLVOHUL� 7,*
ND\QD÷Õ� NDOLWHVLQGHNL� GLNLúOHUL� 0,*� ND\QD÷Õ� LOH� HOGH� HWPHN� LoLQ� ED]Õ� L\LOHúWLUPHOHU� YH
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RSWLPL]DV\RQ� oDOÕúPDODUÕ� \DSPÕú�� SURVHV� VÕUDVÕQGD� WHNQLN� YH� DSDUDW� GH÷LúWLUPHGHQ� GDKD� D]
PDOL\HW� YH� GDKD� NÕVD� V�UHGH� ROGXNoD� NDOLWHOL� ND\QDN� GLNLúOHUL� HOGH� HWPLúOHUGLU�� %X
L\LOHúWLUPHOHUGHQ�HQ�|QHPOLVL��ND\QDN� LúOHPL� VÕUDVÕQGD�SDUoDQÕQ�ED÷OÕ�ROGX÷X��QLWHQLQ� úDVH\L
\HUoHNLPL�GR÷UXOWXVXQGD�G|QG�UPHVLGLU�

ùHNLO�����%0:�.������6�úDVHVLQLQ�ND\QD÷Õ�YH�0,*�ND\QDN�GLNLúOHUL

1.9 7H]LQ�$PDFÕ�YH�.DSVDPÕ
%X�WH]LQ�DPDFÕ�RWRPDWLN�WHO�YH�JD]�EHVOH\HELOHQ��ELOJLVD\DU�NRQWUROO��RODUDN�ND\QDN�\DSDELOHQ
NDUWH]\HQ� NRRUGLQDWOÕ� ELU� ND\QDN� URERWX� WDVDUODPDN� YH� KD\DWD� JHoLUPHNWLU�� +HGHIOHQHQ
DPDoODUGDQ� ELUL� GH� EX� ND\QDN� URERWXQXQ� ELOLQHQ� RSWLPXP� ND\QDN� KÕ]ODUÕQGD�� ND\QDN
VWDQGDUWODUÕ�DoÕVÕQGDQ�NDEXO�HGLOHELOLU�ND\QDN�LúOHPL�\DSDELOPHVLGLU�
.DUWH]\HQ� NRRUGLQDWOÕ� ND\QDN� URERWX� oDOÕúPDVÕ� JHQHO� RODUDN� PHNDQLN� WDVDUÕP�� HOHNWURQLN
WDVDUÕP�YH�ND\QDN�X\JXODPDODUÕ�úHNOLQGH�LQFHOHQHELOLU��dDOÕúPD�WDPDPHQ�<�7�h��E�Q\HVLQGH
ELU� PDNLQD� YH� ELU� HOHNWULN�HOHNWURQLN� P�KHQGLVL� WDUDIÕQGDQ� JHUoHNOHúWLULOPLúWLU�� dDOÕúPD
DUNDGDúÕP� HOHNWULN�HOHNWURQLN� P�KHQGLVL� )HUKDW� =H\ODQ� HOHNWURQLN� WDVDUÕP� E|O�P�Q�
�VWOHQPLúWLU�
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2 .$57(=<(1�.225'ø1$7/,�.$<1$.�52%278�7$6$5,0,
%X� oDOÕúPDGD� ;� YH� <� HNVHQOHULQGH� KDUHNHW� HGHELOHQ�� ELOJLVD\DU� NRQWUROO�� ELU� 0,*�0$*
ND\QDN� URERWX� WDVDUODQPÕú� YH� KD\DWD� JHoLULOPLúWLU�� 7�P� PHNDQLN� YH� HOHNWURQLN� WDVDUÕPODU
oDOÕúPD� GDKLOLQGH� JHUoHNOHúWLULOPLúWLU�� $\UÕFD� URERWXQ� HOHNWURQLN� NÕVÕPODUÕQÕQ� ELOJLVD\DU� LOH
KDEHUOHúPHVLQL�VD÷OD\DFDN�ELU�ELOJLVD\DU�SURJUDPÕ�\D]ÕOPÕúWÕU�

2.1 ����*LULú
0HNDQLN� VLVWHPLQ�� ND\QDN� WRUFXQX� LVWHQHQ� NRRUGLQDW� GH÷HUOHULQH� J|W�UPHVL� YH� R� GH÷HUOHU
GDKLOLQGH� ND\QDN� \DSWÕUDELOPHVL� LoLQ� \D]ÕODQ� ELOJLVD\DU� SURJUDPÕQD� NRRUGLQDW� GH÷HUOHUL
JLULOPHNWHGLU��*LULOHQ�NRRUGLQDWODU�X\DUÕQFD��NDUWH]\HQ�URERWX�KDUHNHW�HWWLUPHN�LoLQ�NXOODQÕODQ
DGÕP�PRWRUODUÕQÕQ� DGÕPODUÕ� �EX� oDOÕúPDGD�NXOODQÕODQ�PRWRUODUÕQ� DGÕPODUÕ� ��� µGLU�� J|]� |Q�QH
DOÕQDUDN�JHUHNOL�SDUDPHWUHOHU�KHVDSODQÕU�YH�ELOJLVD\DUÕQ�SDUDOHO�SRUWX��]HULQGHQ�NRQWURO�NDUWÕQD
J|QGHULOLU�� .RQWURO� NDUWÕQD� JHOHQ� VLQ\DOOHU�� DGÕP� PRWRUODUÕQÕQ� VDUJÕ� XoODUÕQD� YH� ND\QDN
WRUFXQXQ� WHWLN� GHYUHVLQH� NXPDQGD� HGHU�� $GÕP� PRWRUODUÕ� ;� YH� <� HNVHQHOHULQH� JHUHNOL
KDUHNHWOHUL�YHULU�ND\QDN�WRUFX�LVWHQLOHQ�NRRUGLQDWODUD�JHWLULOLU��WHO�YH�JD]�oÕNÕúÕ�VD÷ODQÕU�

          

ùHNLO�����6LVWHPH�JHQHO�EDNÕú
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0HNDQL]PDQÕQ�VÕQÕUODUÕQÕ�DúPD\D�NDONÕúPDVÕ�GXUXPXQD�NDUúÕQ��VÕQÕU�DQDKWDUODUÕ�NXOODQÕOPÕúWÕU�
0HNDQLN� NÕVÕPGD� HNVHQOHULQ� ELWLú� QRNWDODUÕQD� VDELWOHQHQ� VÕQÕU� DQDKWDUODUÕ�� NRQWURO� NDUWÕ
�]HULQGHQ�\D]ÕOÕPD�HNVHQ�DúÕPÕ�ELOJLVLQL�XODúWÕUGÕ÷Õ�DQGD��VÕQÕU�DúÕPÕ�\DSÕODQ�HNVHQLQ�KDUHNHWL
GXUGXUXOPDNWDGÕU�

2.2 �0HNDQLN�6LVWHP�7DVDUÕPÕ
.DUWH]\HQ� NRRUGLQDWOÕ� ND\QDN� URERWX� oDOÕúPDVÕ� LoLQ� ROXúWXUXODFDN� \DSÕ�� \�NVHN� VÕFDNOÕNODUD
GD\DQÕNOÕ�� NDOLEUDV\RQX� VDUVÕQWÕODUGDQ� HWNLOHQPH\HQ� YH� NROD\� V|N�O�S� WDNÕODELOHQ� ELU� \DSÕ
úHNOLQGH�G�ú�Q�OP�úW�U�
%�W�Q�EX�NULWHUOHU� J|]�|Q�QH�DOÕQDUDN�ROXúWXUXODQ�PHNDQLN� VLVWHP�DúD÷ÕGD�E|O�POHU�KDOLQGH
YHULOPLúWLU�

1) 6LVWHPLQ�LVNHOHWLQL�ROXúWXUDQ�SURILOOHU
2) Hassas çelik miller-mil sonu destekleri

3) $O�PLQ\XP�\DWDNODU�YH�NDSDOÕ�WLS�UXOPDQODU
4) .D\Õú�YH�NDVQDN�VLVWHPL
5) g]HO��UHWLP�SDUoDODU�YH�ED÷ODQWÕ�HOHPDQODUÕ
6) Kaynak  torcu

7) Kaynak makinesi

8) +DUHNHW�VD÷OD\ÕFÕODU

2.2.1 Alüminyum Profiller

6LVWHPLQ�DQD�\DSÕVÕQÕ�DO�PLQ\XP�VLJPD�SURILOOHU�ROXúWXUPDNWDGÕU�
Malzeme seçiminde neden alüminyum sorusuna verilecek cevap için alüminyumun

|]HOOLNOHULQL�LQFHOHPHPL]�\HWHUOL�RODFDNWÕU�
� $O�PLQ\XP�KDILIWLU��$\QÕ�KDFLPGHNL�ELU�oHOLN�PDO]HPHQLQ�D÷ÕUOÕ÷ÕQÕQ�DQFDN��oWH�ELUL�NDGDU

D÷ÕUOÕNWDGÕU�
� �$O�PLQ\XP��KDYD�úDUWODUÕQD��\L\HFHN�PDGGHOHULQH�YH�J�QO�N�\DúDPGD�NXOODQÕODQ�SHN�oRN

VÕYÕ�YH�JD]ODUD�NDUúÕ�GD\DQÕNOÕGÕU�
� $O�PLQ\XP
XQ� \DQVÕWPD� NDELOL\HWL� \�NVHNWLU�� *�P�úL� EH\D]� UHQJLQLQ� EX� |]HOOL÷H� RODQ
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NDWNÕVÕ� LOH� EHUDEHU� JHUHN� Lo� JHUHNVH� GÕú� PLPDUv� LoLQ� FD]LEHOL� ELU� J|U�Q�PH� VDKLSWLU�
Alüminyumun bu güzel görünümü, anodik oksidasyon (eloksal), lâke maddeleri vs. gibi

X\JXODPDODU� LOH� X]XQ�P�GGHW� NRUXQDELOLU��+DWWD�� ELUoRN� X\JXODPDGD� WDELL� RNVLW� WDEDNDVÕ
bile yeterli olur.

� dHúLWOL� DO�PLQ\XP� DODúÕPODUÕQÕQ�PXNDYHPHWL�� QRUPDO� \DSÕ� oHOL÷LQLQ�PXNDYHPHWLQH� GHQN
veya daha yüksektir.

� �$O�PLQ\XP�HODVWLN�ELU�PDO]HPHGLU��%X�QHGHQOH�DQL�GDUEHOHUH�NDUúÕ�GD\DQÕNOÕGÕU��$\UÕFD�
GD\DQÕNOÕ÷Õ�G�ú�N�VÕFDNOÕNODUGD�D]DOPD]��oHOLNOHULQ��G�ú�N�VÕFDNOÕNODUGD�DQL�GDUEHOHUH�NDUúÕ
PXNDYHPHWL�D]DOÕU��

� $O�PLQ\XP��LúOHQPHVL�NROD\�ELU�PHWDOGLU��g\OH�NL��NDOÕQOÕ÷Õ�,�����PP��GHQ�GDKD�LQFH�RODQ
folyo veya tel haline getirilebilir.

� �$O�PLQ\XP�ÕVÕ�YH�HOHNWUL÷L�EDNÕU�NDGDU�L\L�LOHWLU�
� �$O�PLQ\XP
D�úHNLO�YHUPHN�LoLQ�G|N�P��G|YPH��KDGGHOHPH��SUHVOHPH��HNVWU�]\RQ��oHNPH

gibi tüm metodlar uygulanabilir.

Alüminyum Ekstrüzyon Profil :�%HOOL�ELU�NHVLWH�VDKLS�RODQ���EX�NHVLWLQ�úHNOL�G�]�YH\D�DPDFD
X\JXQ�GH÷LúLN�úHNLOGH�RODELOLU��YH�NHVLW�ER\�RUDQÕ�N�o�N�RODQ��EDúND�ELU�GH\LúOH��ER\X�HQLQGHQ
oRN�GDKD�ID]OD�RODQ�úHNLOOHQGLULOPLú�PDO]HPHOHU��SURILO��RODUDN�WDQÕPODQÕU��3URILO��UHWLPL�LoLQ
ELUoRN� PHWDO� JLEL� DO�PLQ\XP� GD� KDGGHOHPH� �oHNPH�� YH\D� HNVWU�]\RQ� PHWRGX� LOH� LúOHQLU�
$QFDN��NDUPDúÕN�úHNLOOL�SURILOOHU�LoLQ�HQ�oRN�NXOODQÕODQ�PHWRG��HNVWU�]\RQ�GXU�
(NVWU�]\RQ� SURILOOHULQ� �UHWLPL� LoLQ� NXOODQÕODQ� V�UHNOL� ELU� LúOHPH� \|QWHPLGLU�� ,VÕWÕOPÕú� ELU
VLOLQGLUGHNL�NDUÕúWÕUÕFÕ�DUDFÕOÕ÷Õ�LOH�ELOHúLN�KRPRMHQL]H�HGLOLU�NDOÕED�G|N�OHELOLU�NÕYDPD�JHWLULOLU
YH� SURILOLQ� LVWHQHQ� úHNOH� JLUPHVLQL� VD÷OD\DFDN� RODQ� LúOHPH� NDOÕSODUÕQÕQ� QR]�OOHULQH� JLUPHVL
VD÷ODQÕU�'DKD�VRQUD�úHNLO�YHUPH�NDOÕSODUÕQGD�SURILOH�NHQGLQH�KDV�úHNOL�YHULOLU�

   

�����ùHNLO�����.|SU�O���SRUWRO��NDOÕS�NXOODQÕODUDN�HNVWU�]\RQ�LOH��UHWLP��GLUHNW�HNVWU�]\RQ�
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$9�7LS�$O�PLQ\XP�$ODúÕP�6LJPD�3URILOOHU��

%X� SURILOOHU� HPVDOOHULQH� J|UH� ROGXNoD� GD\DQÕNOÕ� YH� KDILI� ROPDNOD� EHUDEHU�� V|NPH�WDNPD
LúOHPOHULQL� NROD\ODúWÕUDQ� ELU� \DSÕGD� LPDO� HGLOPLúOHUGLU�� 3URILOOHU� PRG�OHU� ELU� \DSÕ\D� VDKLS
ROGXNODUÕ� LoLQ� JHUHNOL� DNVHVXDU� PRQWDMODUÕ� NROD\FD� VD÷ODQPDNWDGÕU�� %�W�Q� ED÷ODQWÕODU� YLGD
WHNQL÷L�LOH�\DSÕOÕU��6RQUDGDQ�WDúODPD��ND\QDN�YH�ER\DPD�JLEL�LúOHPOHUH�JHUHN�NDOPDPDNWDGÕU�
$\UÕFD�WHPL]OHPH�LúOHPL�GH�oRN�NROD\GÕU��*HUHNWL÷LQGH�NROD\FD�V|N�O�S��SURILO�GH÷LúLNOLNOHUL
\DSÕODUDN� IDUNOÕ� úHNLOOHU� HOGH� HGLOHELOPHNWHGLU�� $O�PLQ\XP� SURILOOHU� D\UÕFD� NROD\� NHVLOLS�
delinmektedir.

3URILOOHULQ�NXOODQGÕNODUÕ�ED÷ODQWÕ�SDUoDODUÕQD�J|UH�+9��7�YH�$9�WLSOHUL�PHYFXWWXU�9�WLSLQGHNL
SURILOOHU�9�SURILOOL�VRPXQ�NXOODQÕODUDN�GL÷HU�SDUoDODUOD�ED÷ODQWÕ\Õ�JHUoHNOHúWLUPHNWHGLU��.ROD\
V|N�O�S�WDNÕOPD�YH�PDOL\HW�DoÕVÕQGDQ�9�WLSL�SURILOOHU�WHUFLK�HGLOPLúWLU�

                          

��ùHNLO���� HV tip sigma profil

gOo�OHULQLQ�X\JXQOX÷X�DoÕVÕQGDQ�LVH�9�WLSL�SURILOOHUGHQ����[����$9�WLS�SURILO�WHUFLK�HGLOPLúWLU�
AV tipi profilin :

%LULP�$÷ÕUOÕ÷Õ���3.961 kg/m

Atalet Momenti: Ix= 25.2 cm
4
, Iy= 174.0 cm

4

Malzeme: AlMgSi 0,5 (AA6063)

$$�����DO�PLQ\XP�DODúÕPÕ�LQFHOH\HFHN�ROXUVDN�
$O�PLQ\XP� HNVWU�]\RQ� HQG�VWULVLQGH� �SURILO�� ERUX�� oXEXN�� ODPD� �UHWLPL�� HQ� oRN� NXOODQÕODQ
PDO]HPHOHUGHQ� ELULVL� RODQ� $$� ����� DODúÕPÕ�� ÕVÕO� LúOHP� LOH� VHUWOHúWLULOHELOHQ� DO�PLQ\XP
DODúÕPODUÕ� JUXEXQGDQGÕU�� %LoLPOHQHELOPH� NDELOL\HWL� \�NVHN� RODQ�� ÕVÕO� LúOHP� LOH� PHNDQLN
GH÷HUOHUL�|QHPOL�|Oo�GH�DUWWÕUÕODELOHQ�EX�DODúÕP��JHQHO�RODUDN�ELU�$O�0J�6L�DODúÕPÕGÕU�
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76� ���� �,62� ����� QXPDUDOÕ� 7�UN� 6WDQGDUGÕQGD� $O0J6L���� NÕVD� J|VWHULOLúL� LOH� YHULOHQ� EX
DODúÕPÕQ� ELU� LNL]L� GH� ����� DODúÕPÕGÕU�� $$� ����� DODúÕPÕQÕQ�� HNVWU�]\RQ� \|QWHPL\OH� �UHWLOHQ
SURILOOHULQLQ� HQ� \D\JÕQ� NXOODQÕOGÕ÷Õ� VHNW|UOHU�� LQúDDW�PLPDUL� �FHSKH� NDSODPD�� SHQFHUHOHU�
NDSÕODU�� GHNRUDV\RQ��PRELO\D��� RWRPRWLY�� HOHNWULN�HOHNWURQLN� YH�PDNLQD� LPDODW� VHNW|UOHULGLU�
$$� ����� DOXPLQ\XP� DODúÕPÕQÕQ� HORNVDO� �DQRGLN� RNVLGDV\RQ�� NDSODQDELOPH� |]HOOL÷L� GH� VRQ
derece iyidir.

$$������DODúÕPÕQÕQ�JHQHO�NLP\DVDO�ELOHúLPL�DúD÷ÕGD�J|VWHULOPLúWLU��D÷ÕUOÕNoD����
Si:  0.20-0.60 % Cr: 0.10 % max.

Mg:  0.45-0.90 % Cu: 0.10 % max.

Fe 0.35 % max. Mn: 0.10 % max.

Ti: 0.10 % max.

Cr: 0.10 % max.

Cu: 0.10 % max.

Mn: 0.10 % max.

'L÷HU��+HUELUL��������WRSODP�������PD[�
(NVWU�]\RQ� VHNW|U�QGH� oRN� \D\JÕQ� NXOODQÕODQ� $$� ����� DODúÕPÕQÕQ�� NXOODQÕP� \HULQH� ED÷OÕ
RODUDN�JHOLúWLULOHQ���o�DGHW�YHUVL\RQXQXQ�NLP\DVDO�ELOHúLPL�oL]HOJH����¶GH�J|VWHULOPLúWLU�
����������������dL]HOJH�����$$������DODúÕPÕQÕQ��DO�PLQ\XP�SURILOOHULQ��NLP\DVDO�ELOHúLPL
Standart Notasyon Si Mg Fe Cr Zn

EN 537-3 ENAW 6060 0,30-0,60 0,35-0,60 0,10-0,30 0,05 max 0,15 max

EN 573-3 ENAW 6063 0,20-0,60 0,45-0,90 0,35 max. 0,10 max 0,10 max

AA AA 6063 0,20-0,60 0,45-0,90 0,35 max. 0,10 max 0,10 max

ISO 209

(av-profil)

AlMgSi0,5 0,30-0,60 0,35-0,60 0,10-0,30 0,05 max 0,10 max

Malzeme No:  ISO 209 (TS 412)

Çekme Kuvveti: 215 N/mm
2

Akma Kuvveti:  160 N/mm
2

Elastikiyet Modülü: 7000 kg/mm
2

.RSPD�8]DPDVÕ��A5  12% - A10 10%
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Sertlik Derecesi: 70 (brinel)

*HQOHúPH�.DWVD\ÕVÕ��23 x  10
-6

 m/C

Eloksal Cinsi: mat beyaz eloksal

(ORNVDO�.DOÕQOÕ÷Õ��10-30 mikron

Eloksal kaplama (anodik oksidasyon , eloxal, anodize, anodizasyon), aluminyum ürünlere

X\JXODQDQ�HQ�|QHPOL�\�]H\�LúOHPOHULQGHQ�ELULVLGLU�
(ORNVDO�� DO�PLQ\XP� \�]H\� LúOHP� GLOLPL]H� $OPDQFD
GDQ� JLUPLú� ELU� WHULPGLU� �HOR[DO��
8OXVODUDUDVÕ� WHUPLQRORMLGH� �$QRGLF� 2[LGDWLRQ� �$QRGLN� 2NVLGDV\RQ��� YH\D� �$QRGLVLQJ� �
$QRGL]LQJ���$QRGL]DV\RQ���$QRGL]H���RODUDN�WDQÕPODQÕU��(ORNVDO��DO�PLQ\XP�LoLQ�oRN�|]HO�ELU
\�]H\�NDSODPDGÕU��HOHNWURNLP\DVDO�ELU�SURVHV�LOH�\DSÕOÕU��.XOODQÕODQ�HOHNWUROLW��JHQHOGH�DVLGLN
ELU� o|]HOWLGLU�� .DSODQDFDN� DO�PLQ\XP� HOHNWUROL]� LúOHPLQLQ� �DQRW�XGXU�� %HOLUOL� YH� NRQWURO
HGLOHQ�ELU�DNÕP��JHQHOOLNOH�GR÷UX�DNÕP�'$��\R÷XQOX÷X��NDSODQDFDN�DO�PLQ\XP��Lú�SDUoDVÕ��LOH
X\JXQ� ELU� NDWRW� DUDVÕQGD�� \LQH� EHOLUOL� ELU� V�UH� LoLQ� JHoLULOLU�� %X� V�UH�� ROXúDFDN� HORNVDO
WDEDNDVÕQÕQ� |]HOOLN� YH� NDOÕQOÕ÷ÕQD� J|UH� EHOLUOHQLU�� 3URVHV� VÕUDVÕQGD� ÕVÕ� RUWD\D� oÕNDU� YH
HOHNWUROLWLQ� VÕFDNOÕ÷ÕQÕ� VDELW� WXWPDN� LoLQ� EX� ÕVÕQÕQ� LúOHP� RUWDPÕQGDQ� DOÕQPDVÕ� �HOHNWUROLWLQ
VR÷XWXOPDVÕ�� JHUHNLU�� .DOLWHOL� ELU� HORNVDO� HOGH� HWPHN� LoLQ� LúSDUoDVÕQÕQ� PHWDOXUMLN� \DSÕVÕQÕQ
NDOLWHOL�ROPDVÕ�YH�HORNVDO�WHVLVLQLQ�JHUHNOL�P�KHQGLVOLN�NULWHUOHULQH�J|UH�GL]D\Q�HGLOPLú�ROPDVÕ
JHUHNWL÷L�XQXWXOPDPDOÕGÕU�
Buraya kadar malzemesinden mukavemet özelliklerine kadar incelenen AV tipi sigma profilin

|Oo�OHUL�úHNLO����¶GH�YHULOHQ�WHNQLN�UHVLPGH�J|U�OPHNWHGLU�

                      

                    ùHNLO�����.D\QDN�URERWXQGD�NXOODQÕODQ�$9�WLS�VLJPD�SURILO�|Oo�OHUL
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2.2.2 Hassas Çelik Miller-Mil Sonu Destekleri

6LVWHPLQ�KDUHNHWOL�NÕVPÕQÕQ��]HULQGH�LOHUOH\HFH÷L�PLOOHU��VWHS�PRWRUXQ�N�o�N�GDUEHOHULQGH�ELOH
KDVVDV� KDUHNHW� VD÷OD\DELOLUNHQ� D\QÕ� ]DPDQGD� GD� GDUEHOHUH� GD\DQÕNOÕ� ROPDOÕ\GÕ�� %X
QHGHQOHUGHQ�GROD\Õ�&URP6WHHO�GÕú�\�]H\L� LQG�NVL\RQOD�VHUWOHúWLULOPLú����PP�oDSÕQGD�KDVVDV
çelik miller tercih edildi.

øQG�NVL\RQOD� 6HUWOHúWLULOPLú� 0LOOHU�� øQG�NVL\RQOD� VHUWOHúWLULOPLú� PLOOHU�� DO�PLQ\XP�SODVWLN
GR÷UDPD� PDNLQHOHULQLQ� YH\D� EHQ]HU� úHNLOGH� oDOÕúDQ� PDNLQH� YH� DSDUDWODUÕQ� ND\ÕFÕ� UXOPDQ
\DWDNODUÕQÕQ� NRORQX� RODUDN�� KLGUROLN� YH� SQ|PDWLN� VLOLQGLUOHUGH� URW� PLOL� RODUDN�� JHQHO� RODUDN
\DWDNODPDODUGD�NRORQ�PLOL�RODUDN�NXOODQÕOPDN��]HUH��UHWLOPHNWHGLU�
øQG�NVL\RQOD�VHUWOHúWLULOPLú�PLOOHULQ�VDGHFH�GÕú�WDEDNDVÕQGD���PP�GHULQOL÷LQGH�ELU�VHUW�NDOÕQOÕN
ROGX÷XQGDQ� NROD\OÕNOD� LúOHQHELOLU�� øQG�NVL\RQ� WDEDNDVÕQÕ� VHUDPLN� NDOHPOHU�YH\D� GL÷HU� |]HO
HOPDV�XoODU�LOH�UDKDWOÕNOD�NDOGÕUDELOLU�YH�RQGDQ�VRQUD�QRUPDO�LPDODW�oHOL÷L�JLEL�LúOHQHELOLU�
øQG�NVL\RQOD�VHUWOHúWLULOPLú�PLOOHULQ�\�]H\L�oDSWD����PLNURQ�VHUW�NURP�NDSOÕGÕU�%X�VHUW�NURP
VD\HVLQGH�PLOOHU�DWPRVIHULN�RNVLGDV\RQ�úDUWODUÕQD�GD�PXNDYHPHW�ND]DQÕUODU�YH�PDNLQHOHU�GH
J|]H�KRú�JHOHQ�ELU�J|U�Q�P�ND]DQÕU�
                            dL]HOJH�����øQG�NVL\RQOD�VHUWOHúWLULOPLú�PLOOHULQ�|]HOOLNOHUL

                Özellik

6HUW�NURP�NDSODPD�NDOÕQOÕ÷Õ 15 mikron -/+ 3 ( çapta)

��dDS�WROHUDQVÕ ISO h6

��<DVVÕOÕN�WROHUDQVÕ ����oDS�WROHUDQVÕ
   Pürüzsüzlük Ra  0.10 - 0.25 mikron

   Malzeme CK 55

øQG�NVL\RQ�WDEDNDVÕ�VHUWOL÷L 62 +/-2 HRC

���7DEDND�VHUWOLN�GHULQOL÷L 0.4 – 2.2mm

���6WDQGDUW�0LO�%R\ODUÕ Çap 6mm’e kadar 2100 mm

���6WDQGDUW�0LO�%R\ODUÕ Çap 6mm’den sonra 6100 mm
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                      ùHNLO�����øQG�NVL\RQOD�VHUWOHúWLULOPLú�PLOOHU��&URP6WHHO�

5XOPDQOÕ� \DWDNODUÕPÕ]D� NRORQ� RODUDN� NXOODQDFD÷ÕPÕ]� PLOOHULPL]L� DO�PLQ\XP� DODúÕP
�$$������ � SURILOOHU� LOH� ROXúWXUGX÷XPX]� WDEODODUÕPÕ]D� ED÷ODPDN� LoLQ� PLO� VRQX� GHVWHNOHUL
NXOODQGÕN��0LOOHULQ�X]XQOX÷X�KHU�LNL�HNVHQGH�GH�����PP�ROXS�oDSODUÕ�GDKD�|QFH�GH�EHOLUWLOGL÷L
JLEL����PP¶GLU��VLVWHPLPL]GH��EX�GH÷HUH�NDUúÕOÕN�JHOHQ�6DPLFN�6.����QR¶OX�PLO�VRQX�GHVWH÷L
NXOODQÕOPÕúWÕU�

                                 

                      ùHNLO�����'H÷LúLN�oDSODUGD�PLO�VRQX�GHVWHNOHUL��6DPLFN�

2.2.3 $O�PLQ\XP��<DWDNODU�YH�.DSDOÕ�7LS�5XOPDQODU
6LVWHPLQ�KDUHNHWOL� NÕVPÕQÕ� WDúÕPDVÕ� LoLQ� LQG�NVL\RQOD� VHUWOHúWLULOPLú�PLOOHULPL]OH� V�UW�QPH\L
HQ� D]D� LQGLUHFHN�� NRQWURO� �QLWHVL� LOH� VWHS� PRWRUODUÕPÕ]GDQ� JHOHFHN� WHSNLOHUH� KDVVDV� NDOLWHOL
UXOPDQODU�YH�WLWUHúLPH��GDUEH\H�GD\DQÕNOÕ�\DWDNODU�VHoLOPLúWLU�
$O�PLQ\XP�J|YGHOL�\DWDNODU�G|UW�FLYDWD�ED÷ODQWÕOÕ��ROGXNoD�KDILI�YH�GD\DQÕNOÕGÕU��6DPLFN
6&(�VHULVLQGHQ��6&(����88��VLVWHPGH�NXOODQÕODQ�WLSLQ�UHVPL�DúD÷ÕGD�J|U�OPHNWHGLU�
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        ùHNLO�����$O�PLQ\XP�J|YGHOL�G|UW�FLYDWD�ED÷ODQWÕOÕ�\DWDN��6DPLFN�6&(����88�

%X� \DWDNODUGDQ� NDUWH]\HQ� NRRUGLQDWOÕ� URERWXQ� ;� HNVHQLQGH� �� DGHW� �PLO� EDúÕQD� �� DGHW��� <
HNVHQLQGH���DGHW��PLO�EDúÕQD���WDQH��NXOODQÕOPÕúWÕU��VLVWHPLQ�JHQHO�LQFHOHPHVL�E|O�P�VRQXQGD
\DSÕOPÕúWÕU��� $O�PLQ\XP� \DWDNODUÕQ� ER\XWODUÕ� VDPLFN� /0(� VHULVL� NDSDOÕ� WLS� UXOPDQODUD
X\XPOX�RODUDN�WDVDUODQPÕúWÕU�

/0(�VHULVL�UXOPDQODUGDQ�NXOODQÕODQ�/0(����88�PRGHOL¶QLQ�|]HOOLNOHUL�
5XOPDQ�dHOL÷L : 100 Cr6

øo�oDS: 20 mm

'Õú�oDS: 32 mm

En: 45 mm

'LQDPLN�\�N�GD\DQÕPÕ: 880 N

6WDWLN�\�N�GD\DQÕPÕ: 1400 N

0D[��dDOÕúPD�VÕFDNOÕ÷Õ: 110 °C

5XOPDQODU�D\UÕFD���DGHW�HQWHJUH�VÕ]GÕUPD]OÕN�HOHPDQÕ�LoHUPHNWHGLU�

                                      ùHNLO�����/0(����88�NDSDOÕ�WLS�UXOPDQ
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2.2.4 .D\Õú�.DVQDN�6LVWHPL
(NVHQOHUGHNL� KDUHNHWOHU� VWHS� PRWRUODUÕQ� XoODUÕQD� ED÷ODQDQ� VWDQGDUW� NDVQDNODU� \DUGÕPÕ\OD
VD÷ODQPDNWDGÕU��+HU�LNL�HNVHQ�GH�WHN�ND\Õú�LOH�WDKULN�HGLOLUNHQ��HNVHQOHUGH�WDKULN�HGHQ�NDVQDN
YH� GL÷HU� XoWD� LONL\OH� D\QÕ� ER\XWWD�� UXOPDQODUOD� \DWDNODQPÕú� ERúWD� G|QHQ� LNLQFL� ELU� NDVQDN
PHYFXWWXU�� $\QÕ� NDVQDNODUÕ� NXOODQDUDN� oHYULP� RUDQÕQÕ� ³�³� WXWPDPÕ]ÕQ� VHEHEL� RODUDN�� VWHS
PRWRUODUÕPÕ]Õ� GR÷UXGDQ� NRQWURO� HGHELOHFH÷LPL]� ELOJLVD\DU� SURJUDPÕ� YH� V�U�F�� GHYUHOHULPL]
VD\HVLQGH�� ND\Õú� NDVQDN� VLVWHPLQGH� KHUKDQJL� ELU� LQGLUJHPH� \DSPDPÕ]D� JHUHN� NDOPDPDVÕ
gösterilebilir.

.DVQDN�VHoLPLQGH�|QHPOL�GHUHFHGH� HWNLOL�RODQ�HNVHQOHULQ�NRQVWU�NVL\RQ��YH� VWHS�PRWRUODUÕQ
\DSÕVÕ� LGL�� 6WHS� PRWRUODUÕQ� PLOOHULQH� ED÷ODQDFDN� NDVQDNODUGDNL� LúoLOL÷LQ� NROD\OÕ÷Õ� DoÕVÕQGDQ
DO�PLQ\XP� PDO]HPH� NDVQDNODU� WHUFLK� HGLOGL�� <XNDUÕGD� GD� EHOLUWLOGL÷L� JLEL� VLVWHPGH� �� DGHW
DO�PLQ\XP� DODúÕP� NDVQDN� EXOXQPDNWDGÕU�� %X� NDVQDNODUÕQ� PDO]HPHVL� �����7�� DO�PLQ\XP
DODúÕP�RODUDN�JHoHUNHQ��]HUOHULQH�HOHNWURNLP\DVDO�ELU�PHWRGOD�DúÕQPD\D�GD\DQÕNOÕ�RNVLGH�ILOP
NDSODQPÕúWÕU�� .DVQDNODU� VWDQGDUWODUD� J|UH� �)� �)�  � IODQJHG�  � NHQDUOÕ�� WLSLQGH� ROXS
NXOODQÕODELOHQ�PDNVLPXP�ND\ÕúÕQ�JHQLúOL÷L� ����� LQFK� ��������� WLSL� YH�GLú� VD\ÕVÕ� LOH� GH� LIDGH
edilebilir.

                   Çizelge 2.3 18 XL 037 kasnak özellikleri

Gösterim Mlz. 'Lú Do (mm) Dy (mm) Df (mm) W (mm) E  (mm) Z   (mm) L   (mm)

18 XL 037 Al 18 29,11 28,60 33 14,3 20 10,7 25

                                     

                                   ùHNLO������)�WLSL�NDVQD÷ÕQ�|Oo�OHUL
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                            ùHNLO������6LVWHPGH�NXOODQÕODQ��)�WLSL�NDVQDNODU

6WDQGDUW�=DPDQ�.D\ÕúÕ��;/�

=DPDQ�ND\ÕúODUÕ��J�F��V�UW�QPH�\D�GD�NDPD�HWNLVL\OH�GH÷LO�GH�PHNDQLN�RODUDN�ELUELULQH�JHoPH
\ROX\OD� LOHWLUOHU�� =DPDQ� ND\ÕúÕQÕQ� DOW� WDUDIÕQGDNL� GLúOHU� �YH� ED]HQ� �VW� WDUDIÕQGDNL� GLúOHU�� ELU
NDVQDNWDNLQH�EHQ]H\HQ�ERúOXN� LOH�PHNDQLN�RODUDN�ELUELULQH�JHoHU�YH�J�F�� LOHWLU��%X�QHGHQOH
]DPDQ�ND\ÕúODUÕQGDQ�GLúOL�ND\ÕúODU�RODUDN�GD�V|]�HGLOLU�

1. Kloroplin kauçuk destek

2. 7HO�FDP�H÷LOPH��\HVL
3. .ORURSOLQ�NDXoXN�GLú
4. Naylon kaplama

                                     ùHNLO������=DPDQ��GLúOL��ND\Õú�\DSÕVÕ

=DPDQ� GLúOLOHULQ� oDOÕúPD� SUHQVLEL� ELUELULQH� JHoHQ� GLúOLOHU� YH� YLWHVOHU� \DGD� GLúOL� oDUNODU� YH
]LQFLUOHUGH�ROGX÷X�JLELGLU��%XQGDQ�GROD\Õ� WDúÕQPÕú�YH� WDúÕ\ÕFÕ�úDIWODU�DUDVÕQGD�oRN�GR÷UX�KÕ]
RUDQODUÕ�P�PN�Q�ROXU��6�UW�QPH\H�ED÷OÕ�ROPDNVÕ]ÕQ�J�o� LOHWLPL�GH�ND\ÕúODUÕQ�QLVSHWHQ�GDKD
N�o�N�JHULOLPOHUGH�NXOODQÕPÕQD�RODQDN�VD÷ODU��6RQXo�RODUDN�úDIWODU�YH�PLO�\DWDNODUÕ��]HULQGH
NL� \�NOHQPH�� LOHWLOPLú� D\QÕ� J�o� LoHULVLQGH� QLVSHWHQ� GDKD� G�ú�NW�U�� =DPDQ� ND\ÕúODUÕ� GL÷HU
ND\ÕúODUOD�NDUúÕODúWÕUÕOGÕ÷ÕQGD�QLVSHWHQ�GDKD�KDILI�YH�HVQHNWLUOHU�

                                      

         ùHNLO������6WDQGDUW�;/��]DPDQ�ND\ÕúÕ�|Oo�OHUL
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.D\ÕúODUÕPÕ]� NDVQDNODUGDQ� JHoLULOGLNWHQ� VRQUD� KDUHNHWOL� WDEODODUÕPÕ]D� |]HO� \DSÕODQ� PHWDO
SDEXoODUOD�ED÷ODQPDNWDGÕU��%X�SDEXoODU��ED÷ODQWÕ�HOHPDQODUÕ�E|O�P�QGH�HOH�DOÕQPÕúWÕU�

$\UÕFD�;/�ND\ÕúODUÕQ�PDO]HPHVLQGH�GD\DQÕPÕ�DUWÕUPDN�DPDFÕ\OD�G|Q�ú�\|Q�QH�SDUDOHO�oHOLN
WHOOHU�EXOXQPDNWDGÕU�

         

      ùHNLO������6LVWHPGH�NXOODQÕODQ�;/�ND\ÕúÕQ�UHVLPOHUL�YH�NHVLWL

             

 ùHNLO����� .D\Õú�NDVQDN�VLVWHPL��;�HNVHQL�
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    ùHNLO����� .D\Õú�NDVQDN�VLVWHPL��<�HNVHQL�

2.2.5 g]HO�hUHWLP�3DUoDODU�YH�%D÷ODQWÕ�(OHPDQODUÕ
.DUWH]\HQ� NRRUGLQDWOÕ� URERWXQ� VWDQGDUW� SDUoDODUGDQ� ROXúDQ� NÕVÕPODUÕQÕQ� PRQWDMÕQGDQ� VRQUD
NDUúÕODúÕODQ�|QHPOL�VRUXQ��URERWXQ�WDVDUODQGÕ÷Õ�úHNLOGH�oDOÕúDELOPHVL�LoLQ�JHUHNOL�RODQ�ED]Õ�HN
SDUoDODUÕQ� LPDOLGLU��%X�SDUoDODUÕQ�ELU�NÕVPÕ���PP¶OLN� VDFGDQ� �6W� ����ED]ÕODUÕ� GD� DO�PLQ\XP
DODúÕPODUÕQGDQ��UHWLOPLúWLU�
6WHS�0RWRU�7DúÕ\ÕFÕODU
6WHS�PRWRU� WDúÕ\ÕFÕODU� ��PP¶OLN� VDFGDQ� �6W� ���� LPDO� HGLOPLúWLU�� ��[��� úHNOLQGH� ELU� NDUH� YH
��[���úHNOLQGH�ELU�GLNG|UWJHQ�VDF�OHYKDQÕQ�ELUELUOHULQH�ND\QDNODQPDVÕQGDQ�ROXúDQ���DGHW�VWHS
PRWRU�WDúÕ\ÕFÕVÕQÕQ�RUWDODUÕQGD�VWHS�PRWRU�PLOL�YH�XFXQGDNL�NDVQD÷ÕQ�JHoPHVLQH�LPNDQ�YHUHQ
��� PP� oDSÕQGD� ELU� GHOLN� EXOXQPDNWDGÕU�� $\UÕFD� SDUoDODUÕQ� N|úHOHULQGH� VWHS� PRWRUODUÕQ
PRQWDMÕ�LoLQ���DGHW���VW�YH�DOW�WDEODODUD�PRQWDM�LoLQ���DGHW�ROPDN��]HUH�WRSODP���DGHW�PP¶OLN
GHOLN�EXOXQPDNWDGÕU�

                                             

                       ùHNLO����� 6WHS�PRWRU�WDúÕ\ÕFÕ
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<�NVHNOL÷L�YH�'LNOL÷L�$\DUODQDELOLU�7RUo��WRUFK��7DúÕ\ÕFÕ
7DVDUÕP� VÕUDVÕQGD� LPDOL� JHUHNHQ� LNLQFL� ELU� SDUoD� GD� ND\QDN� PDNLQHVLQLQ� WRUFXQX� WDúÕPDVÕ
JHUHNHQ� DSDUDWWÕU��%X� DSDUDW��<� HNVHQL� �]HULQGHNL�PLOOHUH�� UXOPDQOÕ� \DWDNODUOD� ED÷OÕ� RODQ� ��
PP�NDOÕQOÕ÷ÕQGDNL�����PP¶\H����PP�|Oo�OHULQGHNL�DO�PLQ\XP�WDEOD��]HULQH�PRQWH�HGLOPHN
�]HUH��ND\QDN�WRUFXQXQ�\�NVHNOL÷LQL��=�HNVHQL��YH�WRUFXQ�SDUoD\D�RODQ�GLNOL÷LQL�D\DUODQDELOLU
NÕOPDVÕ�LoLQ�WRUFX�LNL�QRNWDGDQ�WXWDFDN�úHNLOGH�WDVDUODQPÕúWÕU�

                

��ùHNLO����� <�HNVHQL�ER\XQFD�ND\QDN�WRUFXQX�WDúÕ\DQ�DO�PLQ\XP�WDEOD

%X� ND\QDN� WRUFXQX� WXWDQ� LNL� QRNWDGDNL� |]HO� \DSÕP� WDúÕ\ÕFÕ� NÕVÕPODUÕQ� YLGDODUÕ� LOH� KDUHNHWOL
WDEOD�DUDVÕQD�\D\��\HUOHúWLULOLS��WDEODQÕQ��]HULQH�\LQH�|]HO�RODUDN��UHWLOHQ�NHOHEHNOHU�WDNÕOPÕúWÕU�
%|\OHOLNOH�=�HNVHQLQGH�\�NVHNOL÷LQ�YH� WRUFXQ�SDUoD\D�RODQ�DoÕVÕQÕQ�D\DUODQDELOHFH÷L� WDúÕ\ÕFÕ
ELU�VLVWHP�ROXúWXUXOPXúWXU�

                             ùHNLO����� $\DUODQDELOLU�WRUo�WDúÕ\ÕFÕ

7RUo�$VNÕVÕ
.D\QDN� 7RUFXQXQ� ND\QDN� \DSÕOÕUNHQ� GDUEH� YH� WLWUHúLPOHUGHQ� HWNLOHQPHPHVL� JHUHNWL÷L� LoLQ
WXWXFX�YH�WRUo�DUDVÕQGD�ULMLW�ELU�ED÷ODQWÕ�VD÷ODQPDOÕGÕU��%XQXQ� LoLQ�ND\QDN� WRUFXQXQ�DVÕOPDVÕ
LoLQ�G�ú�Q�OP�ú�RODQ�RUMLQDO�DVNÕ�GHPLUL�V|N�OHUHN�\HULQH�DO�PLQ\XP�DODúÕPGDQ�� WDúÕ\ÕFÕ�YH
WRUFXQ�|Oo�OHULQH�X\JXQ�ELU�SDUoD�LPDO�HGLOPLúWLU��%X�SDUoD�WDúÕ\ÕFÕQÕQ�|QGHNL�G|UWJHQ�NÕVPÕQD

ELU� YLGD� YH� NHOHEHN� \DUGÕPÕ\OD� VDELWOHQHUHN� WRUFXQ� |Q� NÕVPÕQÕQ� ULMLW� ELU� úHNLOGH� ED÷ODQWÕVÕQÕ
VD÷ODPDNWDGÕU�
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���ùHNLO����� g]HO��UHWLP�DVNÕ�YH�WRUo��]HULQH�PRQWH�HGLOPLú�KDOL
/LPLW�6HQV|U��VÕQÕU�DQDKWDU��7XWXFX
5RERWXQ� ELOJLVD\DU� DUDFÕOÕ÷Õ\OD� YHULOHQ� NRPXWODUÕ� KDVVDVL\HWOH� \HULQH� JHWLUHELOPHVL�� GDKD
|QFHGHQ�\DSÕODQ�ELU�ND\QD÷Õ�\DQL�KDIÕ]DGD�ND\ÕWOÕ�RODQ�ELU�KDUHNHWL�\HQLGHQ�\DSDELOPHVL�LoLQ�
VLVWHPLQ� VÕIÕU� QRNWDODUÕQÕQ� EXOXQPDVÕQÕ� YH� VWHS� PRWRUODUÕQ� WDUDPD� DODQÕ� GÕúÕQD� JHOLQGL÷LQGH
GXUPDVÕQÕ� VD÷OD\DQ� VHQV|UOHULQ� PLO� VRQX� GHVWHNOHUL� �]HULQH� ULMLW� ELU� úHNLOGH� ED÷ODQPDODUÕ
gerekmektedir. Burada 1 mm’lik sac levhalara, mil sonu desteklerinin üzerine monte edilecek

KDOGH�úHNLO�YHULOHUHN�OLPLW�VHQV|UOHULQ�ED÷ODQPDVÕ�VD÷ODQPÕúWÕU�

                  

ùHNLO����� �/LPLW�VHQV|U�WXWXFX�YH�URERW��]HULQGH�X\JXODPDVÕ

0HWDO�3DEXoODU��ND\Õú�VÕNÕúWÕUÕFÕ�
.D\ÕúODU� NDVQDNODUGDQ� JHoLULOGLNWHQ� VRQUD� KDUHNHWOL� WDEODODUD� |]HO� \DSÕODQ� PHWDO� SDEXoODUOD
ED÷ODQPDNWDGÕU����PP¶OLN�6W���¶GHQ�LPDO�HGLOHQ�SDEXoODU����[����PP�|Oo�OHULQGHGLU��=DPDQ
ND\ÕúODUÕQÕQ� KHU� LNL� XFX� EX� SDEXoODUGDQ� LNL� WDQHVL� DUDVÕQD� VÕNÕúWÕUÕODUDN� KDUHNHWOL
WDEODODUÕPÕ]GDNL�³9´�SURILOOL�VRPXQODUÕPÕ]D�ELU�FLYDWD�\DUGÕPÕ\OD�WXWWXUXOPXúWXU�
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����������������������������������������ùHNLO������.D\Õú�VÕNÕúWÕUÕFÕ�SDEXo

Kasnak Denge Milleri

6WHS� PRWRUODUD� ED÷OÕ� NDVQDNODUÕQ� NDUúÕODUÕQGDNL�� KDUHNHWL� WDPDPOD\DQ� ��� NDVQDNODUÕQ� ERúWD
G|QPHVL� LoLQ� �)� WLSL� DO�PLQ\XP� NDVQDNODUÕQ� RUWDODUÕQD� oLIW� WDUDIOÕ� UXOPDQ� �GÕú� oDS�� ��PP�
oDNÕOGÕ�YH�EX�úHNLOGH�NDVQDNODU��XFXQD�GLú�DoÕOPÕú�ELU�PLOH�VÕNÕ�JHoPH�KDOGH��PLO�GH�WDúÕ\ÕFÕ\D
VRPXQODUOD� ED÷ODQPÕúWÕU�� %X� VD\HGH� VWHS� PRWRU� WDúÕ\ÕFÕODUD� WDNÕODQ�� ERúWD� G|QHUHN� KDUHNHWL
WDPDPOD\DQ����NDVQDN�VLVWHPL�ROXúWXUXOPXúWXU�

                                         

�����������������������������������ùHNLO������%RúWD�G|QHQ�NDVQDN�PLO�VLVWHPL

%D÷ODQWÕ�HOHPDQODUÕ
.DUWH]\HQ�NRRUGLQDWOÕ�ND\QDN�URERWXQXQ�PRQWDMÕQGD�NXOODQÕODQ�ED÷ODQWÕ�HOHPDQODUÕ��JHQHOOLNOH
DO�PLQ\XP� DODúÕP� SURILOOHUGH� NXOODQÕODQ� � HOHPDQODUGDQ� VHoLOPLúWLU�� %X� HOHPDQODUGDQ� ³9´
SURILO� VRPXQODU� DO�PLQ\XP� SURILOOHULQ� LoHULVLQGHNL� NDQDOODUD� \HUOHúHUHN� HNVHQOHUL� ROXúWXUDQ
PLOOHULQ� YH� \DWDNODUÕQ� NROD\FD� V|N�O�S� WDNÕOPDODUÕQÕ� VD÷ODPDNWDGÕU�� $úD÷ÕGDNL� UHVLPGH
VLVWHPLQ�PRQWDMÕQGD�NXOODQÕODQ�ED÷ODQWÕ�HOHPDQODUÕ��VRPXQODU��FLYDWDODU��NRUX\XFX�NDSDNODU�YH
lastikler) görülmektedir.
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                          ùHNLO����� 0RQWDMGD�NXOODQÕODQ�ED÷ODQWÕ�HOHPDQODUÕ   

2.2.6 Kaynak Torcu

.D\QDN�URERWXQGD���]HULQGH�GH÷LúLNOLNOHU�\DSÕOPDVÕ�JHUHNWL÷L�LoLQ�JD]DOWÕ�PDNLQHVLQLQ�RUMLQDO
WRUoX�\HULQH�����DPSHUOLN�DNÕPODUD�NDGDU�NXOODQÕODELOHQ�%DW:HOG�PDUND��%Z�������PHWUHOLN
ELU� WRUo� NXOODQÕOPÕúWÕU�� ùHNLO� ����¶GH� VWDQGDUW� ELU� JD]DOWÕ� PDNLQHVL� WRUFX�� JHQHO� KDWODUÕ\OD
gösterilmektedir:

                                    ùHNLO������6WDQGDUW�JD]DOWÕ�ND\QDN�WRUFX

3URMHGH�� RUMLQDO� WRUFXQ� GHYUH\L� WDPDPOD\DQ� G�÷PHVL� �WHWLN��� oÕNDUWÕODUDN� \HULQH� ELU� U|OH
WDNÕOPÕúWÕU��%X�VD\HGH�WHO�YH�JD]�EHVOHPHVL��ELOJLVD\DUGDQ�YHULOHQ�NRPXWODU�LOH�\DSÕODELOLU�KDOH
JHWLULOPLúWLU�
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                             ùHNLO����� .D\QDN�WRUFXQXQXQ�U|OH�\HUOHúWLULOPLú�KDOL

.D\QDN� X\JXODPDVÕQGD� ���� PP¶OLN� ND\QDN� WHOL� �6*� ��� LOH� ELUOLNWH� ���¶OLN� WRUo� PHPHVL
�GLI�]|U��NXOODQÕOPÕúWÕU��.D\QDN�WHOLQLQ�oDSÕQÕ�GH÷LúWLULUNHQ�ND\QDN�WRUFXQGD�GD�R�oDSD�X\JXQ
PHPH� NXOODQPDN� JHUHNPHNWHGLU�� 8\JXODPDGD� NXOODQÕODQ� PHPHOHU� EDNÕU� PDO]HPHGHQ� LPDO
HGLOPLú�ROXS���SDUoDGDQ�ROXúPDNWDGÕU�

                       

                ùHNLO����� ����PP�oDSÕQGD�ND\QDN�WHOL�LoLQ�NXOODQÕODQ�PHPH��GLI�]|U�

2.2.7 Kaynak Makinesi

8\JXODPDGD�NXOODQÕODQ�ND\QDN�PDNLQHVL���0LOOHU�0DWLF����6�&<��������$��0,*�0$*
PDNLQHVLGLU��3URMH�GDKLOLQGH�PDNLQH��]HULQGH�KLoELU�GH÷LúLNOLN�\DSÕOPDGÕ�YH�ND\QDN�PDNLQHVL
VWDQGDUW��KDOL\OH�NXOODQÕOPÕúWÕU�
Makine Özellikleri

� Sürekli ve punta kaynak seçimi

� ��NDGHPHOL�VÕFDNOÕN�D\DUÕ
� .D\QDN�VRQUDVÕ�ND\QDN�WHOL�JHUL�\DQÕú�V�UHVL��%XUQ�%DFN�)XQFWLRQ�
� .D\QDN�WHOL�KÕ]�D\DUÕ
� 3XQWD�ND\QDNWD�LQFH�]DPDQ�D\DUÕ
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                                   Çizelge 2.4 Kaynak makinesi özellikleri

ùHEHNH�*HULOLPL 380 V trifaze

$NÕP�$\DU�6DKDVÕ 14,5-150 A

7HO�dDSÕ 0,6-1 mm

Elektrik Güç Gereksinimi (Kva) 4.8

6R÷XWPD Fan

0DNLQH�$÷ÕUOÕ÷Õ 60 kg

                                          

          ùHNLO����� 3URMHGH�NXOODQÕODQ�0LOOHU�0DWLF���V��0,*�0$*�ND\QDN�PDNLQHVL

0,*�0$*�ND\QDN�PDNLQHVLQLQ�|QHPOL�ELU�GL÷HU�NÕVPÕ�GD�WHO�EHVOHPH��QLWHVLGLU�]LUD�EX��QLWH
�]HULQGHNL�KHUKDQJL�ELU�DNVDPD�\D�GD�WDNÕOPD�ND\QDN�LúOHPLQLQ�GHYDPOÕOÕ÷ÕQÕ�YH\D�NDOLWHVLQL
GR÷UXGDQ�HWNLOH\HFHNWLU�
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             ùHNLO����� Miller Matic 35 S CY50 kaynak makinesinin tel besleme ünitesi

                                     Çizelge 2.5 Tel besleme ünitesi özellikleri

dDOÕúPD�*HULOLPL��9$&� 42

7HO�dDSÕ 0,8-1 mm

Yanma Kontrolü (saniye) 0,1-3

9XUXú ��YXUXúOX
Tahrik 2 merdane

Motor Gücü (W) 40

$]DPL�7HO�+Õ]Õ��PHWUH�GDNLND� 15

                                 ùHNLO����� 7HO�EHVOHPH�PHNDQL]PDVÕ�YH�ELOHúHQOHUL
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2.2.8 +DUHNHW�6D÷OD\ÕFÕODU��$GÕP��0RWRUODUÕ�
+DUHNHWOL�VLVWHPGH���DGHW��DGÕP�DoÕODUÕ����RODQ�\DQL�WDP�ELU�G|QPH�KDUHNHWL�LoLQ

����������� ����������GDUEH\H�LKWL\Do�GX\DQ�DGÕP�PRWRUODUÕ�NXOODQÕOPÕúWÕU�

���� LQ�R]� WXWPD� WRUNX� RODQ� EX� PRWRUODU� ����� DGÕP�VQ� ���� LQFK�GDN�� GH÷HULQGH� UDKDWOÕNOD
sürülebilmektedir.

%X�PRWRUODUÕQ�NDUHNWHULVWLNOHUL�ELUELUOHULQLQ�D\QÕVÕ�ROPDNOD�EHUDEHU�PDUNDODUÕ�IDUNOÕGÕU�
                              dL]HOJH�����3URMHGH�NXOODQÕODQ�DGÕP�PRWRUODUÕQÕQ�|]HOOLNOHUL
Marka Tip IBM p/n Derece/Step Gerilim $NÕP
Sanyo StepSyn 103-820-2 2526734 2 DC 2V 1.4 A

Plessey Power 5-8861 2526734 2 DC 2V 1.4 A

                                                              

                        ùHNLO������.D\QDN�URERWXQGD�NXOODQÕODQ�DGÕP�PRWRUODUÕ

$GÕP� PRWRUODUÕQÕQ� JHQHO� oDOÕúPD� SUHQVLSOHUL�� oHúLWOHUL� YH� |]HOOLNOHUL� ELU� VRQUDNL� NÕVÕPGD
D\UÕQWÕOÕ�RODUDN�YHULOPLúWLU�

2.3 $GÕP�0RWRUODUÕ
$oÕVDO� NRQXPX� DGÕPODU� KDOLQGH� GH÷LúWLUHQ�� oRN� KDVVDV� VLQ\DOOHUOH� V�U�OHQ� PRWRUODUD� DGÕP
PRWRUODUÕ�GHQLU��$GÕQGDQ�GD�DQODúÕODFD÷Õ�JLEL�DGÕP�PRWRUODUÕ�EHOLUOL�DGÕPODUOD�KDUHNHW�HGHUOHU�
%X� DGÕPODU�� PRWRUXQ� VDUJÕODUÕQD� X\JXQ� VLQ\DOOHU� J|QGHULOHUHN� NRQWURO� HGLOLU�� +HUKDQJL� ELU
X\DUWÕPGD�� PRWRUXQ� \DSDFD÷Õ� KDUHNHWLQ� QH� NDGDU� RODFD÷Õ�� PRWRUXQ� DGÕP� DoÕVÕQD� ED÷OÕGÕU�
$GÕP� DoÕVÕ� PRWRUXQ� \DSÕVÕQD� ED÷OÕ� RODUDN� ���� �� ���� �� ���� �� ����� �� ����� YH\D� GDKD� GH÷LúLN
DoÕODUGD�RODELOLU��0RWRUD�X\JXODQDFDN�VLQ\DOOHULQ�IUHNDQVÕ�GH÷LúWLULOHUHN�PRWRUXQ�KÕ]Õ�NRQWURO
edilebilir.
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$GÕP�DoÕVÕ��ELU�WDP�G|Q�ú�LoLQ�NDo�WDQH�DGÕP�DWÕODFD÷ÕQÕ�EHOLUOHU��gUQH÷LQ������DGÕP�DoÕOÕ�ELU
PRWRU��úDIWÕQ�ELU�WDP�G|Q�ú�\DSPDVÕ�LoLQ�����GDUEH�LOH�WDKULN�HGLOPHOLGLU�������������� ������
%LU�DGÕP�PRWRUXQ�KDVVDVL\HWL�YH�IL\DWÕ�ELU�WDP�G|Q�úWHNL�DGÕP�VD\ÕVÕ�\�NVHOGLNoH�DUWDU�
'DKD� N�o�N� ELU� DGÕP� DoÕVÕ�� PRWRUXQ� KDVVDVL\HWLQL� DUWÕUPDNWDGÕU� IDNDW� DGÕP� PRWRUODUÕQ
VDQL\HGH�NDEXO�HGHELOFHNOHUL�GDUEHOHU�LoLQ�ELU��VW�VÕQÕU�YDUGÕU��$÷ÕU�Lú�PRWRUODUÕ�VDQL\HGH�����
����DUDVÕQGD�GDUEH�RUDQÕQD�VDKLSWLU��\DQL�\�NVHN�KÕ]GD�G|QPHNWHGLUOHU��GDNLNDGD��������WDP
WXU���'DKD�N�o�N�ED]Õ�DGÕP�PRWRUODU�VDQL\HGH������YH��]HUL�GDUEH�DODELOLU�IDNDW�\�NVHN�WRUN
�UHWHPHGL÷LQGHQ�V�UPH�YH�G�PHQOHPH�PRWRUODUÕ�LoLQ�X\JXQ�GH÷LOGLU�
$GÕP� PRWRUODUÕQÕQ� ERELQOHUL� EHOLUOL� YROWDMODUD� J|UH� D\DUOÕGÕU�� %RELQOHU� �]HUOHULQH� JHULOLP
X\JXODQGÕ÷ÕQGD� LQG�NW|U� JLEL� GDYUDQÕU�� g\OH� NL�� DQLGHQ� HQ� \�NVHN� DNÕP� GH÷HUOHULQL
\DQVÕWDPDGÕNODUÕ�JLEL��\�NVHN�VWHS�IUHNDQVODUÕQGD�EX�HQ��VW�GH÷HUH�XODúDPD\DELOLUOHU��%RELQOHU
WDUDIÕQGDQ��UHWLOHQ�HOHNWURPDQ\HWLN�DODQ��DNÕP�PLNWDUÕ�LOH�RUDQWÕOÕGÕU��(OHNWURPDQ\HWLN�DODQ�QH
NDGDU� E�\�N� ROXUVD�� PRWRUODUÕQ� WRUN� �UHWPH� SRWDQVL\HOOHUL� GH� R� GHQOL� ID]OD� ROXU�� 7RUNX
\�NVHOWPHQLQ�\ROX�ERELQOHULQ�KHU�DÕGPGD�HQ�\�NVHN�DNÕP�GH÷HULQH�XODúPDVÕQGDQ�JHoHU�
$GÕP�PRWRUODU��NRPXWDW|UV�]�HOHNWULN�PRWRUODUÕ�JLEL�DOJÕODQDELOLU��7LSLN�RODUDN�PRWRUGDNL�W�P
VDUÕPODU� VWDWRUXQ� ELU� SDUoDVÕ� LNHQ�� URWRU� V�UHNOL� ELU� PÕNQDWÕV� YH\D� NDSODQPÕú� \XPXúDN
PDQ\HWLN� PDO]HPHGHQ�PH\GDQD� JHOLU�� %XUDGD� E�W�Q� LOHWLúLP� YH� NRQWURO�Q� GÕúDUÕGDQ� PRWRU
NRQWUROF�V�� WDUDIÕQGDQ� \DSÕOPDVÕ� JHUHNPHNWHGLU�� $GÕP� PRWRUODU� YH� PRWRU� NRQWUROF�OHUL�
PRWRUODUÕQ�KHUKDQJL�ELU�\|QGH�G|QHUNHQ�LVWHQHQ�NRQXPGD�WXWXOPDVÕQD�LPNDQ�YHUHFHN�úHNLOGH
dizayn edilirler.

$GÕP� PRWRUODUÕQ� KDUHNHWVL]� KDOGH� LNHQ� ELUGHQ� VRQ� KÕ]ODUÕQGD� V�U�OHPH\HFHNOHUL� GH
EHOLUWLOPHOLGLU�� $\UÕFD�� PRWRUXQ� NDSDVLWHVLQL� DúDQ� úHNLOGH�� oRN� ID]OD� GDUEH� J|QGHUPHN� GH
PRWRUXQ� GRQPXú� JLEL� KDUHNHWVL]� NDOPDVÕQD� QHGHQ� RODFDNWÕU�� (Q� \�NVHN� KÕ]ODUD� XODúDELOPHN
LoLQ��PRWRU� DúDPDOÕ� RODUDN� KÕ]ODQGÕUÕOPDOÕGÕU�� øYPHOHQPH�� LQVDQ� NULWHUOHULQH� J|UH� JD\HW� KÕ]OÕ
RODELOLU�� +Õ]� LON� PV¶OHU� LoLQ� ���� GH÷HUGH�� ������ PV¶OHU� DUDVÕ� ���� VRQUDVÕQGD� LVH� VRQ� V�UDW
olabilir.

6DUÕPODUGDQ� ELULQL� DNWLYH� HWPHN�� DGÕP� PRWRUODUGD� úDIWÕ� LOHUOHWLU�� 6DUÕPD� DNÕP� X\JXODPD\D
GHYDP�HGHUVHN�PRWRU�G|QPH]�� IUHQ�X\JXODQPÕú�JLEL�NLOLWWOHQLU��%X� LOJLQo�NLOLWOHQPH�|]HOOL÷L
NXOODQÕODUDN� VWHS� PRWRUODUD� D\UÕFD� ELU� IUHQ� X\JXODQPDVÕQD� JHUHN� NDOPD]�� %LU� VWHS� PRWRUXQ
IUHQOHPH�J�F�Q�Q�E�\�NO�÷���WXWPD�WRUNX�RODUDN�DGODQGÕUÕOÕU�
$GÕP� PRWRUODUÕQÕQ� KDQJL� \|QH� GR÷UX� G|QHFH÷L�� GHYLU� VD\ÕVÕ�� G|Q�ú� KÕ]Õ� JLEL� GH÷HUOHU
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PLNURLúOHPFL� YH\D� ELOJLVD\DU� \DUGÕPÕ� LOH� NRQWURO� HGLOHELOLU�� 6RQXo� RODUDN� DGÕP�PRWRUODUÕQÕQ
KÕ]Õ�� G|Q�ú� \|Q�� YH� NRQXPX� KHU� ]DPDQ� ELOLQPHNWHGLU�� %X� |]HOOLNOHULQGHQ� GROD\Õ� DGÕP
PRWRUODUÕ� oRN� KDVVDV� NRQXP� NRQWUROX� LVWHQHQ� \HUOHUGH� oRN� NXOODQÕOÕUODU�� $GÕP�PRWRUODUÕQÕQ
NXOODQÕOGÕNODUÕ� \HUOHUH� |UQHN� RODUDN�� HQG�VWUL\HO� NRQWURO� WHNQRORMLVL� LoHULVLQGH� EXOXQDQ� ED]Õ
VLVWHPOHU��URERW�VLVWHPOHUL��WDNÕP�WH]JDKODUÕQÕQ�D\DUODPD�YH�|OoPHOHUL�YHULOHELOLU��$\UÕFD��DGÕP
PRWRUODUÕ� NRQXPODQGÕUPD� VLVWHPOHULQGH� YH� E�UR� PDNLQDODUÕ� LOH� WHNQRORMLVL� DODQÕQGD� GD
NXOODQPD�DODQÕ�EXOPDNWDGÕU�

$GÕP� PRWRUODUÕQÕQ� EX� NDGDU� oRN� NXOODQÕOPD� DODQÕ� EXOPDVÕQÕQ� QHGHQL� EX� PRWRUODUÕQ� ED]Õ
DYDQWDMODUD�VDKLS�RPDVÕGÕU��%X�DYDQWDMODU�DúD÷ÕGDNL�JLEL�VÕUDODQDELOLU�
� *HUL�EHVOHPH\H�LKWL\Do�J|VWHUPH]OHU��$oÕN�G|QJ�O��RODUDN�NRQWURO�HGLOHELOLUOHU�
� 0RWRUXQ�KDUHNHWOHULQGH�NRQXP�KDWDVÕ�\RNWXU�
� 6D\ÕVDO� RODUDN� NRQWURO� HGLOHELOGLNOHULQGHQ� ELOJLVD\DU� YH\D� PLNURLúOHPFL� JLEL� HOHPDQODUOD

kontrol edilebilirler.

� 0HNDQLN�\DSÕVÕ�EDVLW�ROGX÷XQGDQ�EDNÕP�JHUHNWLUPH]OHU�
� +HUKDQJL�ELU�KDVDUD�\RO�DoPDGDQ�GHIDODUFD�oDOÕúWÕUÕODELOLUOHU�
$GÕP� PRWRUODUÕQÕQ� EX� DYDQWDMODUÕ� \DQÕQGD� ED]Õ� GH]DYDQWDMODUÕ� GD� DúD÷ÕGDNL� úHNLOGH
VÕUDODQDELOLU�
� $GÕP�DoÕODUÕ�VDELW�ROGX÷XQGDQ�KDUHNHWOHUL�V�UHNOL�GH÷LO�GDUEHOLGLU�
� 6�UW�QPH�ND\QDNOÕ�\�NOHU��DoÕN�G|QJ�O��NRQWUROGH�NRQXP�KDWDVÕ�PH\GDQD�JHWLULUOHU�
� (OGH�HGLOHELOHFHN�J�o�YH�PRPHQW�VÕQÕUOÕGÕU�

2.3.1 $GÕP�0RWRUX�7LSOHUL

2.3.1.1 ��.DGHPHOL�$GÕP�0RWRUODUÕ
.DGHPHOL�DGÕP�PRWRUODUÕ��\XPXúDN�GHPLU�URWRUODUD�YH�\DUÕN�VWDWRUODUD�VDKLSWLU��*HQHOOLNOH���
LOD� ���� DUDVÕQGD� DGÕP� DoÕODUÕQGD�� QLVSHWHQ� \�NVHN� DGÕP� RUDQODUÕQGD�� WHWLN� WRUNX� �PRWRUGDQ
DNÕP�JHoPHGL÷L�DQODUGDNL�WXWPD�WRUNX��ROPDGDQ�oDOÕúÕUODU�

ùHNLO�������.DGHPHOL�DGÕP�PRWRUXQXQ�\DSÕVÕQÕ�J|VWHUPHNWHGLU����$�ID]ÕQD�HQHUML�YHULOGL÷LQGH�
G|UW� URWRU� GLúL�� PDQ\HWLN� oHNLPOH� $� ID]ÕQÕQ� G|UW� VWDWRU� GLúLQLQ� NDUúÕVÕQGD� \HULQL� DOÕU�� %LU
VRQUDNL�DGÕP��$�ID]ÕQÕQ�NDSDWÕOÕS�%�ID]ÕQD�HQHUML�YHULOPHVL\OH�DWÕOÕU��5RWRU�VDDDW�\|Q�QGH����
G|QG�U�OHUHN�� &� ID]ÕQD� YH� VRQUD� WHNUDU� $� ID]ÕQD� JHoLOLU�� )D]� VÕUDVÕ� WHUVH� oHYLULOLUVH� VDDW
yönünün tersi yönde dönme elde edilir.
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��������������������������������������������ùHNLO������.DGHPHOL�DGÕP�PRWRUX

2.3.1.2 6DELW�0ÕNQDWÕVOÕ�$GÕP�0RWRUODUÕ

6DELW� PÕNQDWÕVOÕ� PRWRUODU�� HNVHQH� GLN� RODUDN� PÕNQDWÕVODQPÕú� ROPDODUÕ� YH� GLúVL]� V�UHNOL
PÕNQDWÕVOÕ�URWRUODUÕ\OD�D\UÕOÕUODU��'|UW�ID]D�VÕUDVÕ\OD�HQHUML�YHULOLUNHQ��URWRU�PDQ\HWLN�NXWXSODUD
oHNLOL\RUPXúoDVÕQD� G|QHU�� ùHNLO� ����� 6DELW� PÕNQDWÕVOÕ� DGÕP� PRWRUXQXQ� \DSÕVÕQÕ
J|VWHUPHNWHGLU�� 0RWRU�� VDUÕPODUD� $%&'� VÕUDVÕ\OD� HQHUML� YHULOGL÷LQGH� ���� OLN� DGÕPODUOD
G|QHFHNWLU��6DELW�PÕNQDWÕVOÕ�PRWRUODU�JHQHOGH����� �\D�GD����� ¶OLN�DGÕP�DoÕODUÕQD�YH�QLVSHWHQ
G�ú�N� VWHS� RUDQODUÕQD� VDKLSWLU�� %XQD� NDUúÕQ� \�NVHN� WRUN� YH� L\L� V|Q�POHPH� NDUHNWHULVWLNOHUL
gösterirler.

ùHNLO������'|UW�ID]OÕ�VDELW�PÕNQDWÕVOÕ�DGÕP�PRWRUXQXQ�\DSÕVÕ

2.3.1.3 +LEULW�$GÕP�0RWRUODUÕ

+LEULW�DGÕP�PRWRUODUÕ��NDGHPHOL�YH�VDELW�PÕNQDWÕVOÕ�DGÕP�PRWRUODUÕQÕQ�DU]X�HGLOHQ�|]HOOLNOHUL
DOÕQDUDN� ROXúWXUXOPXú�PRWRU� WLSOHULGLU��<�NVHN� WHWLN� YH� YH� WXWPD� WRUNXQD� VDKLS� EX�PRWRUODU
\�NVHN�KÕ]ODUGD� oDOÕúDELOLU��1RUPDOGH������YH����GHUHFH�DUDVÕ� DGÕP�DoÕODUÕQGD�oDOÕúÕUODU��dLIW
WHOOL� VDUÕP� X\JXODQGÕ÷ÕQGDQ� � WHN� ID]OÕ� J�o� ND\QD÷Õ� NXOODQÕODELOLU�� )D]ODUD� VÕUDVÕ\OD� HQHUML
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YHULOGL÷LQGH��URWRU������¶OLN�DUWÕúODUOD�G|QHFHNWLU��%X�PRWRU�GDKD�oRN�WRUN��UHWPHN�DGÕQD��D\QÕ
DQGD���ID]OÕ�RODUDN�V�U�OHELOLU�YH\D�WHN�ID]OÕ��oLIW�ID]OÕ�VRQUD�\HQLGHQ�WHN�ID]OÕ�V�U�OHUHN�����
¶OLN�\DUÕP�DGÕPODU�ROXúWXUXODELOLU�

                       

ùHNLO������+LEULW�DGÕP��PRWRUXQXQ�\DSÕVÕ

2.3.2 %RELQ�7DKULNOL�$GÕP�0RWRUX�7LSOHUL
2.3.2.1 hQLSRODU�$GÕP�0RWRUODUÕ
hQLSRODU�PRWRUODU�� QLVSHWHQ�NRQWURO��GDKD�NROD\�PRWRUODUGÕU��%DVLW� ELU� VD\Do�GHYUHVL�� GR÷UX
ELU�DGÕP�VÕUDVÕQÕ�VD÷OD\DELOLU��D\UÕFD�VDUÕP�EDúÕQD�ELU� WUDQVLVW|U�úHNOLQGHNL�EDVLW� V�U�F�OHU�EX
PRWRUODUGD� NXOODQÕODELOLU�� hQLSRODU� DGÕP� PRWRUODUÕ� RUWDGD� PHUNH]OHQPLú� WDSDOÕ� VDUÕPODUOD
WDQÕPODQDELOLU�� %�W�Q� VDUÕPODUÕ� �9P� �PRWRU� YROWDMÕ�� LOH� EHVOH\HFHN� JHQHO� ELU� \DSÕ� YDUGÕU�
6�U�F��GHYUH��KHU�VDUÕPD�HQHUML�YHUPHN�LoLQ�VDUÕPODUÕ�WRSUDNODPDNWDGÕU�

�ùHNLO������hQLSRODU�DGÕP�PRWRUXQXQ�\DSÕVÕ

6DELW�PÕNQDWÕVOÕ�YH�KLEULG������NDEOROX���QLSRODU�DGÕP�PRWRUODUÕ��JHQHOGH�ùHNLO������µGHNL�JLEL
ED÷ODQÕU��.XOODQÕPGD�� VDUÕPODUÕQ�PHUNH]� XoODUÕ� ND\QD÷ÕQ� SR]LWLI� XFXQD� ED÷ODQÕUNHQ�� VDUÕPÕQ
GL÷HU�LNL�XFX���UHWLOHQ�PDQ\HWLN�DODQÕ�WHUV�\|QH�oHYLUPHN�LoLQ�WRSUDNODQÕU�
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ùHNLO������hQLSRODU�DGÕP�PRWRUXQXQ�ERELQLQGHNL�DNÕPÕQ�WHUV�\|QH�oHYULOPHVL

hQLSRODU�DGÕP�PRWRUODUÕQGD�KHU�ERELQ� LNL\H� D\UÕOGÕ÷ÕQGDQ� ID]ODUÕQ� VD\ÕVÕ�ERELQ� VD\ÕVÕQÕQ� LNL
NDWÕGÕU�� ùHNLO� ����¶GD� LNL� PHUNH]� ERELQL� RODQ� GLDJUDP�� �� ID]OÕ� ELU� �QLSRODU� VWHS� PRWRUX
simgelemektedir.

ùHNLO������Ünipolar s�U�P�VÕUDVÕ

6WDQGDUW� V�U�P� VÕUDVÕQD� HN� RODUDN�� \�NVHN� WRUN� YH� \DUÕP�DGÕP� V�U�P� VÕUDODUÕ� GD
NXOODQÕODELOPHNWHGLU��<�NVHN�WRUN�V�U�P�VÕUDVÕQGD��KHU�PRWRU�DGÕPÕ�LoLQ���DGHW�VDUÕP�DNWLIWLU�
%X�LNL�VDUÕPOÕ�NRPELQDV\RQ�VWDQGDUW�V�U�P�Q�����NDWÕ�NDGDU�ND]DQo�JHWLULUNHQ���NDWÕ�NDGDU�GD
DNÕP� oHNPHNWHGLU�� <DUÕP� DGÕP� V�U�P�� LVH� �� V�U�P�Q� ELUOHúPHVLQGHQ� PH\GDQD� JHOLU�� øON
RODUDN�ELU�VDUÕP�DNWLYH�HGLOLU�VRQUD�GL÷HUL��WHNUDU�LONL�YV��%X�GXUXP�PRWRU�úDIWÕQÕQ�KHU�G|QPH
KDUHNHWL�LoLQ�VWHS�VD\ÕVÕQÕ���NDWÕQD�oÕNDUÕUNHQ��VWHS�DoÕVÕQÕ�\DUÕ\D�LQGLULU�

2.3.2.2 �%LSRODU�$GÕP��0RWRUODUÕ
%LSRODU� NDGHPHOL� YH� VDELW� PÕNQDWÕVOÕ� DGÕP� PRWRUODUÕ�� WDPDPHQ� �QLSRODU� PRWRUODUGDNL
PHNDQL]PDODU�NXOODQÕODUDN�\DSÕOPÕúWÕU�WHN�IDUN�RUWDGDNL���VDUÕPÕQ�GDKD�EDVLW�\DSÕGD�YH�PHUNH]
WDSDODU�ROPDGDQ�ED÷ODQPDVÕGÕU��0RWRU�GDKD�EDVLWNHQ��V�U�F��GHYUH�KHU�PRWRU�NXWEX�oLILWLQLQ
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polaritesini terse çevirebilmek için daha komplekstir.

                                          

����������������������������������������ùHNLO������%LSRODU�DGÕP�PRWRUXQXQ�\DSÕVÕ

hQLSRODU�DGÕP�PRWRUODUÕQÕQ� WHUVLQH��ELSRODU��QLWHOHU�GDKD�NRPSOHNV� V�U�F��GHYUHOHUH� LKWL\Do
GX\DUODU�� %LSRODU� PRWRUODU� P�NHPPHO� E�\�NO�N� �� WRUN� RUDQODUÕ\OD� ELOLQLUOHU�� ]LUD
E�\�NO�NOHULQH�J|UH��QLSRODU�PRWRUODUGDQ�GDKD�ID]OD�WRUN�VD÷ODUODU��%LSRODU�PRWRUODU�VD÷OÕNOÕ
ELU� DGÕPODPDQÕQ� JHUoHNOHúHELOPHVL� LoLQ� LNL� \|QGH� GH� V�U�OHELOPHVL� JHUHNHQ� D\UÕ� ERELQOHUOH
�SRODULWH�oDOÕúPD�HVQDVÕQGD�WHUVH�oHYULOPHOLGLU��GL]D\Q�HGLOPLúWLU��%X�GD�V�U�P�LoLQ�]RUODúWÕUÕFÕ
ELU�HWNHQGLU��%LSRODU�PRWRUODU���QLSRODU�PRWRUODUÕQ�NXOODQGÕ÷Õ�oLIWOL�V�U�P�úDEORQXQX�NXOODQÕU�
ERELQOHUH� X\JXODQDQ� YROWDMÕQ� SRODULWHVLQH� VDGHFH� ³�´� YH� ³�´� VLQ\DOOHUL� NDUúÕOÕN� JHOPHNWHGLU�
basit “aç-kapa” sinyalleri geçersizdir.

ùHNLO������%ipolar s�U�P�VÕUDVÕ

2.3.3 $GÕP�0RWRUODUÕQD�$LW�|QHPOL�3DUDPHWUHOHU

Çözünürlük:� d|]�Q�UO�N�� ELU� GHYLUGHNL� DGÕP� VD\ÕVÕ� YH\D� G|QHQ� PRWRUODU� LoLQ� DGÕP� DoÕVÕ
�GHUHFH��� OLQHHU� PRWRUODU� LoLQ� LVH� DGÕP� X]XQOX÷X� �PP�� RODUDN� WDQÕPODQÕU�� %X� VDELW� GH÷HU�
�UHWLP� VÕUDVÕQGD� WHVELW� HGLOHQ� ELU� E�\�NO�NW�U��%LU� DGÕP�PRWRUXQXQ� DGÕP�E�\�NO�÷��� oHúLWOL
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NRQWURO�G�]HQOHUL�LOH�GH÷LúWLULOHELOLU��<DUÕP�DGÕP�oDOÕúPDGD�DGÕP�E�\�NO�÷��QRUPDO�GH÷HULQLQ
�o|]�Q�UO�÷�Q�Q��\DUÕVÕQD�LQGLULOLU�

'R÷UXOXN��%LU�DGÕP�PRWRUXQXQ�DGÕP�NRQXPX��WDVDUÕP�YH��UHWLP�VÕUDVÕQGD�ELUDUD\D�JHWLULOHQ
ELUoRN� SDUoDQÕQ� ER\XWODUÕ� LOH� EHOLUOHQLU�� %X� SDUoDODUÕQ� ER\XWODUÕQGDNL� WROHUDQVODU� YH� GDKLOL
V�UW�QPHOHU�DGÕPODUÕQ�QRPLQDO�GHQJH�NRQXPODUÕQGD�GD�WROHUDQVODUD�QHGHQ�ROXUODU��%X�GXUXP
DGÕP� PRWRUXQXQ� GR÷UXOX÷X� RODUDN� LVLPOHQGLULOLU� YH� EHOOL� ELU� NRQXPGDNL� PDNVLPXP� DoÕVDO
KDWDQÕQ� QRPLQDO� WHN� DGÕP� GH÷HULQLQ� \�]GHVL� RODUDN� LIDGH� HGLOPLú� KDOLGLU�� .ODVLN� DGÕP
PRWRUODUÕQGD�EX�KDWD���±1 ile % ±���DUDVÕQGD�GH÷LúPHNWHGLU��6�UW�QPH�PRPHQWL�YH\D�NXYYHWL
QHGHQL\OH� ROXúDQ� NRQXP� KDWDODUÕ� EX� GR÷UXOXNOD� LOJLVL� ROPD\DQ�� GDKD� D]� YH\D� oRN� RODELOHQ
UDVWJHOH�KDWDODUGÕU��$QFDN�KHU�LNL�WLS�KDWD�WRSODQDUDN�VLVWHPLQ�WRSODP�KDWDVÕ�HOGH�HGLOLU�

Tutma Momenti:� 7XWPD�PRPHQWL�� ELU� DGÕP�PRWRUXQXQ� HQ� WHPHO�PRPHQW� NDUHNWHULVWL÷LGLU�
7XWPD� PRPHQWL� H÷ULVL�� PRWRUXQ� �UHWWL÷L� WXWPD� PRPHQWLQLQ� URWRU� NRQXPXQD� ED÷OÕ� RODUDN
GH÷LúLPLQL� YHUHQ� H÷ULGLU�� (÷ULQLQ� PHUNH]L� PRWRUXQ� ELU� ID]ÕQÕQ� X\DUWÕOPÕú� ROGX÷X� GXUXPGD
URWRUXQ� NDUDUOÕ� DGÕP� NRQXPXQD� NDUúÕOÕN� G�úHU�� %X� H÷UL�� URWRU� DGÕP� SR]LV\RQXQGDQ
X]DNODúWÕUÕOÕUVD��PRWRUGD�HQG�NOHQHFHN�RODQ�YH� URWRUX� VÕIÕU�PRPHQWOL� DGÕP�SR]LV\RQXQD� JHUL
JHWLUPH\H� oDOÕúDQ� PRPHQWLQ� �WXWPD� PRPHQWL�� \|Q�Q�� YH� PLNWDUÕQÕ� YHULU�� 7XWPD� PRPHQWL
H÷ULVL�� PRWRUXQ� W�P� URWRU� NRQXPODUÕ� YH� VWDWLN� X\DUPD� NRúXOODUÕQGDNL� DQL� PRPHQWLQL� WDP
RODUDN�WDQÕPODPDN�LoLQ�JHUHNOLGLU��'L÷HU�PRPHQW�NDUDNWHULVLWLNOHUL��VWDWLN�YH�GLQDPLN��EX�H÷UL
ED]�DOÕQDUDN�HOGH�HGLOHELOLU�

7HN� $GÕP� 7HSNLVL�� 0RWRU� ID]ODUÕQGDQ� ELUL� X\DUÕOPÕú� GXUXPGD\VD� PRWRU� NDUDUOÕ� ELU� DGÕP
NRQXPXQGDGÕU�� %X� ID]ÕQ� X\DUWÕPÕ� NHVLOLS� \HQL� ELU� ID]� X\DUWÕOÕUVD� PRWRU� ELU� DGÕP� DWDFDNWÕU�
5RWRU� NRQXPXQXQ� ]DPDQD� J|UH� EX� GH÷LúLPL� WHN� DGÕP� WHSNLVL� RODUDN� WDQÕPODQÕU�� 7HN� DGÕP
WHSNLVL��PRWRUXQ� DGÕP� KDUHNHWLQLQ� KÕ]ÕQÕ�� WHSNLQLQ� DúÕP� YH� VDOÕQÕP�PLNWDUÕQÕ�� DGÕP� DoÕVÕQÕQ
KDVVDVOÕ÷ÕQÕ�YHUHQ�|QHPOL�ELU�NDUHNWHULVWLNWLU��$GÕP�PRWRUODUÕQGDQ�PDNVLPXP�SHUIRUPDQV�HOGH
HGHELOPHN�LoLQ�WHN�DGÕP�WHSNLVLQGHNL�DúÕP�YH�VDOÕQÕPODUÕQ�D]DOWÕOPDVÕ�YH�\HUOHúPH�]DPDQÕQÕQ
NÕVDOWÕOPDVÕ�JHUHNPHNWHGLU��%X�QHGHQOH� WHN�DGÕP� WHSNLVLQLQ� L\LOHúWLULOPHVL�DGÕP�PRWRUODUÕQÕQ
kontrolunda çok büyük öneme sahiptir.

6�UHNOL�5HMLPGH�0DNVLPXP�<�N�0RPHQWL�(÷ULVL� Sürekli rejimde maksimum yük momenti /

KÕ]� H÷ULVL� KHUKDQJL� ELU� VDELW� G|Q�ú� KÕ]ÕQGD�� URWRU� KDUHNHWLQLQ� JLULú� GDUEH� GL]LVL\OH� RODQ
VHQNURQL]DV\RQXQX� ER]PDGDQ� YH� URWRUXQ� GXUPDVÕQD� QHGHQ� ROPDGDQ� V�UHNOL� KDOGH� PRWRU
PLOLQH� X\JXODQDELOHFHN� PDNVLPXP� \�N� PRPHQWLQL� YHULU�� %X� PRPHQW� D\QÕ� ]DPDQGD�
V|]NRQXVX� KÕ]GD� PRWRUGD� PH\GDQD� JHOHFHN� PDNVLPXP� PRPHQW� DQODPÕQD� GD� JHOPHNWHGLU�
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.ODVLN� PRWRUODUGD� EX� H÷UL\H� NDUúÕOÕN� JHOHELOHFHN� ELU� NDUHNWHULVWLN� \RNWXU�� 0DNVLPXP� \�N
PRPHQWL� H÷ULVL� oDOÕúPD� QRNWDODUÕQÕ� J|VWHUPHGL÷L� JLEL� ELU� WUDQVIHU� IRQNVL\RQX� H÷ULVL� GH
GH÷LOGLU�� 6DGHFH�� oDOÕúPD�E|OJHVLQL� VÕQÕUODU��%X� H÷ULQLQ� VÕQÕUODGÕ÷Õ� E|OJH� LoLQGH� KHUKDQJL� ELU
QRNWDGD�PRWRU�JLULú�GDUEH�GL]LOHULQL�ND\EHWPHGHQ�YH�GXUPD�WHKOLNHVL�ROPDGDQ�LOJLOL�KÕ]�YH�\�N
PRPHQWL�LOH�oDOÕúÕU��6ÕQÕUODUÕQ�GÕúÕQD�oÕNÕOGÕ÷ÕQGD�EX�GXUXP�GH÷LúHELOLU�
.DONÕúWD� 0DNVLPXP� <�N� 0RPHQWL� (÷ULVL�� g]HOOLNOH� DoÕN� G|QJ�O�� VLVWHPOHUGH� GXUDQ� ELU
VLVWHPL� LVWHQHQ� SR]LV\RQD� JHWLUHELOPHN� LoLQ� PRWRUD� X\JXODQDQ� X\DUWÕP� GDUEHOHULQLQ� PRWRU
WDUDIÕQGDQ� KLo� NDoÕUÕOPDGDQ� WDNLS� HGLOPHVLQL� VD÷ODPDN� oRN� |QHPOLGLU�� )DNDW�� X\JXODQDQ
X\DUWÕP� VLQ\DOOHULQ� VÕNOÕ÷Õ�� PRWRUXQ� PLOLQH� ED÷OÕ� \�N�� VÕIÕU� KÕ]ÕQGDQ� LWLEDUHQ� NDOGÕUÕS
KÕ]ODQGÕUPDVÕQD� L]LQ� YHUPH\HELOLU�� %X� \�]GHQ� DGÕP�PRWRUODUÕ� LoLQ�� NDONÕúWD�PDNVLPXP� \�N
PRPHQWL� H÷ULOHUL� WDQÕPODQÕU�� ùHNLO� ����µGD� V�UHNOL� UHMLPGH� PDNVLPXP� \�N� PRPHQWL� YH
NDONÕúWD�PDNVLPXP�\�N�PRPHQWL�H÷ULOHUL�J|VWHULOPLúWLU�

���ùHNLO������6�UHNOL�UHMLPGH�YH�NDONÕúWD�PDNVLPXP��\�N�PRPHQWL�KÕ]�H÷ULOHUL

2.3.4 $GÕP�0RWRUX�6�UPH

$GÕP�PRWRUX�V�U�F��GHYUHVLQLQ�LNL�|QHPOL�J|UHYL�YDUGÕU�
� )D]�VDUÕPODUÕQGDNL�DNÕ�YH�DNÕP�\|Q�Q��GH÷LúWLUPHN�
� 6DUJÕODUGDQ� JHoHQ� DNÕP�PLNWDUÕQÕQ� \�NVHOPH� YH� G�úPH� ]DPDQODUÕQÕ� P�PN�Q� ROGX÷XQFD

G�ú�N�WXWDFDN�úHNLOGH�DNÕPÕ�NRQWURO�HGHUHN�\�NVHN�KÕ]GD�SHUIRUPDQV�VD÷ODPDN�
$GÕP� PRWRUXQXQ� DGÕP� DWPDVÕ� LoLQ�� DNÕ� \|Q�Q�Q� KHU� ELU� ID]GD� ED÷ÕPVÕ]� RODUDN� \|Q
GH÷LúPHVLQH� JHUHNVLQLP� YDUGÕU�� %X� \|Q� GH÷LúLPL�� �QLSRODU� YH\D� ELSRODU� V�U�F�� NXOODQÕOPDN
VXUHWL�LOH�DNÕP�\|Q�Q�Q�GH÷LúWLULOPHVL�VD\HVLQGH�\DSÕOÕU�
Ünipolar Sürme:�hQLSRODU�V�UPH�SUHQVLEL��RUWDGD�PHUNH]OHQPLú�WDSDOÕ�VDUÕP�YH\D�KHU�ID]�LoLQ
LNL� D\UÕ� VDUÕP� WHPHOL� �]HULQH� NXUXOPXúWXU�� $NÕ� \|Q��� DNÕPÕQ� VDUÕPÕQ� ELU� \DUÕVÕQGDQ� GL÷HU
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\DUÕVÕQD� ND\GÕUÕOPDVÕ� VXUHWL� LOH� GH÷LúWLULOPHNWHGLU�� %X� \|QWHP� ID]� EDúÕQD� VDGHFH� LNL
DQDKWDUODPD�JHUHNWLUPHNWHGLU��gWH� \DQGDQ�� �QLSRODU� V�UPH��PHYFXW� VDUJÕQÕQ� DQFDN� \DUÕVÕQÕQ
NXOODQÕOPDVÕQD� RODQDN� YHUPHNWHGLU�� 2� \�]GHQ� EXUDGDNL� J�o� ND\EÕ�� D\QÕ� oÕNÕú� J�F�QH� VDKLS
ELSRODU�V�UPHGHNL�J�o�ND\EÕQÕQ�LNL�NDWÕ�RODFDNWÕU�
Bipolar Sürme:� %LSRODU� V�UPH� SUHQVLEL�� VDUÕPÕQ� �]HULQGHQ� JHoHQ� � DNÕP� \|Q�Q�Q�� VDUÕP
�]HULQGHNL�JHULOLP�NXWXSODUÕQÕQ�ND\GÕUÕOPDVÕ� VXUHWL\OH� \|Q�GH÷LúWLUPHVL��]HULQH�NXUXOPXúWXU�
.XWXSODUÕ� GH÷LúWLUPHN� LoLQ� G|UW� DGHW� DQDKWDU�� ³+´� KDUIL� PH\GDQD� JHWLUHFHN� úHNLOGH
NXOODQÕOPDNWDGÕU��%X�\�]GHQ�ELSRODU�V�U�F�OHU�³+�.|SU�OHUL´�RODUDN�DQÕOÕUODU�

2.4 Elektronik Sistem

(OHNWURQLN� VLVWHP�� ELOJLVD\DU� LOH� ND\QDN� URERWXQXQ� SDUDOHO� SRUW� �]HULQGHQ� KDEHUOHúPHVLQL
VD÷OD\DQ�� �]HULQGH� � NRQWURO� NDUWÕ�� DGÕP� PRWRU� V�U�F�� NDUWODUÕ�� WUDQVIRUPDW|UOHU� YH� J�o
ND\QD÷ÕQÕ�EXOXQGXUDQ�NRQWURO��QLWHVL�YH�URERW��]HULQGH�EXOXQDQ�ND\QDN�WRUFX�WHWLN�GHYUHVL�YH
VÕQÕU� DQDKWDUODUÕQGDQ�ROXúPDNWDGÕU��.RPXWODUÕQ� JLULOGL÷L�9LVXDO�%DVLF� LOH� \D]ÕOPÕú� ELOJLVD\DU
SURJUDPÕ�GD�EX�VLVWHPH�GDKLO�HGLOHELOLU�

2.4.1 $GÕP�0RWRUX�6�U�F��.DUWODU

$GÕP�PRWRUODUÕQÕ�ELOJLVD\DU�\DUGÕPÕ\OD�NRQWURO�HWPHQL]L�VDJOD\DFDN�GHYUHOHUH�V�U�F��NDUW�DGÕ
verilir. .D\QDN� URERWXQXQ�;�YH�<� HNVHQOHULQLQ� KDUHNHWLQL� VD÷OD\DQ� LNL� DGHW� DGÕP�PRWRUXQX
NRQWURO�HGHQ�LNL�DGHW�V�U�F��NDUWÕ�EXOXQPDNWDGÕU��%X�NDUWODU�*6�'���6�ELSRODU�DGÕP�PRWRUX
V�U�F��PRG�OHULQL�NXOODQPDNWDGÕU�
*6�'���6� DGÕP� PRWRUX� V�U�F�� PRG�OOHUL�� LNL� ID]OÕ�� ELSRODU� YH� VDELW� PÕNQDWÕVOÕ� DGÕP
PRWRUODUÕQD�ELU�PLNURLúOHPFL�WDUDIÕQDQ�GR÷UXGDQ�NXPDQGD�HGHELOHFHN�úHNLOGH��UHWLOPLúOHUGLU�
*6�'���6�LOH�PRWRU�V�UHELOPHN�LoLQ��\DOQÕ]FD�VDDW�GDUEHVL��\|Q�YH�PDQXHO�HWNLQ�VLQ\DOOHULQL
J|QGHUPHN�\HWHUOLGLU��*6�'���6�D\UÕFD�NÕVD�GHYUH�LKWLPDOLQH�NDUúÕ�GD�WDP�NRUXPDOÕGÕU�

                                            

����������������������������ùHNLO������*6�'���6�$GÕP�PRWRUX�V�U�F��PRG�O�
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6�U�F��NDUWODUÕQ�NRQWURO��QLWHVLQGHNL�\HUOHúLPL�úHNLO����¶GH�YHULOPLúWLU�

2.4.2 .RQWURO�.DUWÕ

.RQWURO�NDUWÕ��*6�'���6�DGÕP�PRWRUX� V�U�F��PRGXOOHULQLQ�EXOXQGX÷X� DGÕP�PRWRUX� V�U�F�
NDUWODUÕQÕQ�ELOJLVD\DU�LOH�KDEHUOHúPHVLQL�VD÷OD\DQ�ELU�DUDELULPGLU��%LOJLVD\DU��NDUWH]\HQ�URERWX
SR]LV\RQODPDN� LoLQ� NXOODQÕODQ� DGÕP�PRWRUODUÕQD� J|QGHULOHFHN� RODQ� KDUHNHW�� \|Q� YH� PDQXHO
HWNLQ�VLQ\DOOHULQL�EHOLUOL�DOJRULWPDODUD�J|UH�KHVDSOD\DUDN�ELOJLVD\DUÕQ�SDUDOHO�SRUWX��]HULQGHQ
NRQWURO� NDUWÕQD� J|QGHULU�� .RQWURO� NDUWÕ� EX� VLQ\DOOHUL�� ELOJLVD\DUÕQ� SDUDOHO� SRUWXQGDQ� \�NVHN
DNÕP�oHNLOPHVLQL�HQJHOOHPHN�DPDFÕ�LOH�RSWR�L]RODW|UOHU�NXOODQDUDN�L]ROH�HGHU�YH�DGÕP�PRWRUX
V�U�F��GHYUHOHULQH�JHUHNOL�VLQ\DOOHUL�XODúWÕUÕU�

ùHNLO������.RQWURO�NDUWÕ�úHPDVÕ

�����������������������������ùHNLO������dDOÕúPDGD�NXOODQÕODQ�DGÕP�PRWRU�V�U�F��NRQWURO�NDUWÕ
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2.4.2.1 Kaynak Torcu Tetik Devresi

.D\QDN� WRUFXQXQ� ELOJLVD\DU� LOH� NXPDQGD� HGLOHELOPHVLQL� VD÷ODPDN� DPDFÕ� LOH�� NRQWURO� NDUWÕ
�]HULQGHQ�JHOHQ�LOJLOL�VLQ\DO�LOH�NXPDQGD�HGLOHELOHQ�HOHNWURQLN�WHWLN�GHYUHVL�NXOODQÕOPÕúWÕU��%X
X\JXODPD��PDQHO�G�÷PHOL�WHWLN�GHYUHVL�oÕNDUÕODUDN�\HULQH�\�NVHN�JHULOLP�YH�DNÕPD�GD\DQÕNOÕ
U|OH�NXOODQÕODUDN�JHUoHNOHúWLULOPLúWLU�

(N����ND\QDN�WRUFX�WHWLN�GHYUHVL�úHPDVÕQÕ�J|VWHUPHNWHGLU�

2.4.2.2 %LOJLVD\DU�øOH�+DEHUOHúPH
6WHS�PRWRU�V�U�F�OHULQ�ELOJLVD\DU�LOH�KDEHUOHúPHOHUL�NRQWURO�NDUWÕ��]HULQGHQ�SDUDOHO�SRUW�LOH
VD÷ODQPDNWDGÕU�
3DUDOHO�SRUW����ELW�YHUL�DNWDUDELOHQ�����SLQGHQ�ROXúXU��9HUL�DNWDUÕPÕ�³'DWD�3RUWX´������QXPDUDOÕ
SLQOHU�� �]HULQGHQ� JHUoHNOHúWLULOLU�� 'DWD� SRUWX� �]HULQGHNL� EX� �� SLQLQ� GH÷HUL� |]HO� ELU� GXUXP
ROPDGÕ÷Õ� V�UHFH� ³�´GÕU�� %X� SLQOHUGHQ� DUX]� HGLOHQOHU� ³�´� GXUXPXQD� JHWLULOHUHN� LVWHQLOHQ� YHUL
elde edilebilir. Paralel port üzerinde “Data Portu”na ilave olarak “Status” ve “Control”

SRUWODUÕ�GD�EXOXQPDNWDGÕU��'DWD��6WDWXV�YH�&RQWURO�3RUWODUÕQÕQ�GÕúÕQGDNL�������QXPDUDOÕ�SLQOHU
ise toprak pinleridir.

ùHNLO������3DUDOHO�SRUWXQ�\DSÕVÕ
'DWD�SRUWXQD�J|QGHUHFH÷LPL]�GH÷HUOHU��SRUW��]HULQH�LNLOLN�VLVWHPGHNL�ELU�VD\Õ�JLEL�\HUOHúLUOHU�
'DWD�SRUWXQD�YHUL�J|QGHULOPHGL÷L�]DPDQ�GH÷HUL�³��������´GLU�

.DUWH]\HQ�.RRUGLQDWOÕ�.D\QDN�5RERWX�X\JXODPDVÕQGD�NXOODQÕODQ�SURJUDPODPD�GLOL�0LFURVRIW
Visual Basic’tir. Visual Basic programlama dilinde, paralel porta MS Windows

�[�0H�1W������;3� LúOHWLP� VLVWHPOHUL� DOWÕQGD� HULúHELOPHN� LoLQ� LQSRXW���GOO� LVLPOL� GRV\D
NXOODQÕOÕU�EX�GRV\DGD�LoLQGH�SDUDOOHO�SRUW�LOH�KDEHUOHúPHPL]H�RODQDN�VD÷OD\DQ�³2XW´�YH�³,QS´
NRPXWODUÕ�EXOXQPDNWDGÕU�
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2.4.3 Kontrol Sinyalleri

$GÕP� PRWRUX� V�U�F�� NDUWODUÕQÕQ�� DGÕP� PRWRUODUÕQÕ� LVWHQLOHQ� DoÕ� YH� \|QGH� V�UHELOPHVL� YH
JHUHNWL÷L�KDOOHUGH�PDQXHO�HWNLQ�NÕODELOPHVL�LoLQ�EHOLUOL�NRQWURO�VLQ\DOOHULQH�LKWL\DFÕPÕ]�YDUGÕU�
Bu sinyaller:

Saat Darbesi : $GÕP�PRWRUX� V�U�F�V��� EX� JLULúH� X\JXODQDQ� KHU� ELU� VLQ\DO� GDUEHVLQGH� DGÕP
PRWRUXQX�ELU�DGÕP��EX�SURMHGH�NXOODQÕODQ�PRWRUODUÕQ�DGÕPODUÕ����µGLU��G|QG�UPHNWHGLU.

Yön : $GÕP� PRWRUX� V�U�F�V��� KHU� ELU� VDDW� GDUEHVLQGH�� PRWRUX� EX� JLULúH� X\JXODQDQ� VLQ\DO
yönünde döndürmektedir.

Manuel Etkin : %X� JLULúH� VLQ\DO� X\JXODQPDVÕ�� PRWRUXQ� NXOODQÕOPDGÕ÷Õ� DQODUGD� WUDIRODUGDQ
DNÕP� oHNLOPHPHVLQL�� PRWRUX� VHUEHVW� EÕUDNPD\Õ� YH� PDQXHO� RODUDN� SR]LV\RQODQPDVÕQÕ� HWNLQ
KDOH�JHWLUPH\L�VD÷ODU�

%X� VLQ\DOOHU�� JHUHNWL÷L� DQODUGD� NXOODQÕOPDN� �]HUH�� ELOJLVD\DU� \D]ÕOÕPÕ� WDUDIÕQGDQ� EHOLUOL
DOJRULWPDODUD�J|UH�KHVDSODQGÕNWDQ�VRQUD�NXOODQÕOPDNWDGÕU�

2.4.4 6LVWHP�6ÕQÕUODUÕQÕQ�.RQWURO�
6LVWHP� VÕQÕUODUÕQÕQ� NRQWURO�� YH� HNVHQOHULQ� VÕIÕU� QRNWDVÕQD� JHWLULOPHVL� JLEL� LúOHPOHULQ
\DSÕODELOPHVL� LoLQ� URERWXQ� VÕQÕUODUÕQÕQ� WDQÕPODQDELOPHVL� JHUHNPHNWHGLU�� %XQXQ� LoLQ� VÕQÕU
DQDKWDUODUÕ� NXOODQÕOPDNWDGÕU�� .DUWH]\HQ� URERWXQ� KDUHNHWOL� HNVHQOHUL�� KDUHNHW� VÕUDVÕQGD� VÕQÕU
DQDKWDUODUÕQÕQ� NRQWDNODUÕQÕ� NDSDWDFDN� úHNLOGH� WHPDV� HWWL÷LQGH�� � NRQWURO� NDUWÕ� �]HULQGHNL
ED÷ODQWÕ� QRNWDODUÕ� NÕVD�GHYUH� ROXU��%LOJLVD\DU� SURJUDPÕ� EX� VD\HGH�� XoODUÕ� NÕVD� GHYUH� HGLOPLú
VÕQÕU�DQDKWDUÕQÕQ�EXOXQGX÷X�GR÷UXOWXGDNL�HNVHQ�KDUHNHWLQL�GXUGXUXU�

2.4.5 %LOJLVD\DU�3URJUDPÕ
%X� SURMHGH� NXOODQÕODQ� ELOJLVD\DU� SURJUDPÕ� �=H\ODQ6WHS�� NDUWH]\HQ� NRRUGLQDWOÕ� ND\QDN
URERWXQD� |]HO� RODUDN� 9LVXDO� %DVLF� LOH� \D]ÕOPÕúWÕU�� $GÕP� PRWRUODUÕ�� NRQWURO� NDUWÕQÕQ� DGÕP
PRWRUX�V�U�F��GHYUHOHULQH�EHOLUOL�VLQ\DOOHUL�X\JXODPDVÕ�LOH��X\JXQ�]DPDQODUGD�X\JXQ�DoÕODUGD
G|QG�U�OHUHN� ND\QDN� WRUFXQX� UHIHUDQV� NRRUGLQDWODUD� WDúÕPDNWDGÕU�� .RQWURO� NDUWÕ� LVH� EX
VLQ\DOOHUL� ELOJLVD\DUÕQ� SDUDOOHO� SRUWX� �]HULQGHQ� DOPDNWDGÕU�� %LOJLVD\DU� SURJUDPÕ�� NRQWURO
NDUWÕQD� J|QGHULOHQ� VLQ\DOOHULQ�� NRRUGLQDW� �� DGÕP� VHYL\HVLQGH� �UHWLOPHVLQL� YH� KDEHUOHúPHVLQL
VD÷ODPDNWDGÕU�

(N��¶GH�ELOJLVD\DU�SURJUDPÕQÕQ�EORN�GL\DJUDPÕ�YHULOPLúWLU�
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������������������������������������ùHNLO������%LOJLVD\DU�SURJUDPÕ�HNUDQ�J|U�QW�V�

ùHNLO� ����¶GHNL� ELOJLVD\DU� SURJUDPÕQÕ� HNUDQ� J|U�QW�V�QGHQ� GH� DQODúÕODELOFH÷L� JLEL� SURJUDP
ELUNDo�DQD�NÕVÕPGDQ�ROXúPDNWDGÕU�

Program Menüsü

Program menüsü, içinde 1HZ��\HQL�GRV\D�DoPD���2SHQ��YDU�RODQ�ELU�GRV\D\Õ�DoPD��YH�6DYH
�GRV\D� ND\GHWPH�� |]HOOLNOHULQL� EXOXQGXUDQ� ELU� &RRUGLQDWHV� )LOH� �.RRUGLQDW� 'RV\DVÕ�
VHNPHVLQH�VDKLSWLU��%X�VHNPH�LoHULVLQGH�LVWHQHQ�NRPXW�VHoLOLS�NRRUGLQDW�GRV\DODUÕ\OD�LúOHPOHU
\DSÕODELOLU��.RRUGLQDW�GRV\DODUÕQÕQ�X]DQWÕVÕ�³FUG´�úHNOLQGHGLU�

Komut Menüsü

%X�PHQ�GH��VLPJH�VÕUDVÕQD�J|UH�\D]ÕODFDN�ROXUVD��SURJUDP�PHQ�V�QGHNL�1HZ��2SHQ�YH�6DYH
NRPXWODUÕQD� HN� RODUDN� 6WDUW�:HOGLQJ� �.D\QD÷D� %DúOD��� 6WRS�:HOGLQJ� �.D\QD÷Õ�'XUGXU�� YH
5HVHW�3RVLWLRQ��3R]LV\RQX�6ÕIÕUOD��úHNOLQGH�NRPXWODU�EXOXQPDNWDGÕU�

.D\QD÷D�%DúOD�NRPXWX��JHoHUOL�ELU�NRRUGLQDW�GL]LVL�PHYFXW�LVH�ND\QD÷Õ�EDúODWPDNWD��.D\QD÷Õ
'XUGXU�NRPXWX�LVH��ND\QDN�LúOHPLQL�GXUGXUPDNWDGÕU��3R]LV\RQ�6ÕIÕUODPD�NRPXWX�URERWXQ�VÕQÕU
DQDKWDUODUÕ�LOH�EHOLUOHQHQ�VÕIÕU�QRNWDODUÕQD�JHOPHVLQL�VD÷ODPDNWDGÕU�
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Ayarlar

0DQXDO�2XWSXW��0DQXHO�dÕNÕú��G�÷PHVL��URERW�ELOJLVD\DU�SDUDOHO�SRUWX��]HULQGHQ�oDOÕúWÕ÷ÕQGDQ
SDUDOHO�SRUWXQ�LOJLOL�SLQOHULQGHQ�YHUL�JHOLS�JHOPHGL÷LQL�NRQWURO�DPDFÕ\OD�NXOODQÕODQ�\DQL�LOJLOL
DODQD�\D]ÕODQ�YHUL\L�SDUDOHO�SRUWD�LOHWHQ�ELU�G�÷PHGLU�

7LPH� �=DPDQ�� DODQÕ�� DGÕP� PRWRUODUÕQÕQ� ELU� DGÕPOÕN� \ROX� DOPDVÕ� LoLQ� JHoHQ� V�UHQLQ
D\DUODQDELOGL÷L�DODQGÕU�

PP�VWHS��DGÕP��RUDQÕ�\DQL�PRWRUXQ�ELU�DGÕPÕQÕQ�NDo�PP¶\H�GHQN�JHOGL÷LQLQ�D\DUÕ�LVH�URERWXQ
GH÷LúLN� PRWRU� WLSOHUL� LOH� oDOÕúDELOPHVL� LoLQ� G�ú�Q�OP�ú� ELU� D\DUGÕU�� %X� SURMHGH� NXOODQÕODQ
NDVQDN�YH�ED÷ODQWÕ�HOHPDQODUÕQD�J|UH�³��PP� ���DGÕP´�úHNOLQGH�VDELWOHQPLúWLU�

Koordinat Listesi

.RRUGLQDW� OLVWHVL��ND\QDN� LúOHPLQLQ�JHUoHNOHúWLULOHELOPHVL� LoLQ� LKWL\Do�GX\XODQ�NRRUGLQDWODUÕQ
ND\GHGLOGL÷L� E|O�PG�U�� %X� E|O�PGH� VÕUDVÕ\OD�� YDU� RODQ� ELU� YHUL\L� GH÷LúWLUHQ� 8SGDWH
�*�QFHOOH��� \HQL� ELU� YHUL� HNOH\HQ�$GG� �(NOH��� \HQL� ELU� YHUL\L� |QFHOLN� VÕUDVÕQD� J|UH� HNOH\HQ
,QVHUW��$UD\D�(NOH��YH�YHULOHUL�VLOHELOHQ�'HOHWH��6LO��NRPXWODUÕ�\HU�DOPDNWDGÕU�

.RRUGLQDWODU�E|O�P�QGHNL�YHUL�DODQODUÕQÕQ�WHPVLO�HWWL÷L�E�\�NO�NOHU��PP�FLQVLQGHQ���

1.Veri (X1) :�%X�YHUL��DGÕP�PRWRUX�KDUHNHWLQLQ�EDúODQJÕo�QRNWDVÕQÕQ�\DWD\�NRRUGLQDWÕQÕ��[��

2. Veri (Y1) :�%X�YHUL��DGÕP�PRWRUXQXQ�KDUHNHWLQLQ�EDúODQJÕo�QRNWDVÕQÕQ�G�úH\�NRRUGLQDWÕQÕ
(y) ;

3. Veri (X2) :�%X�YHUL��DGÕP�PRWRUXQXQ�KDUHNHWLQLQ�ELWLú�QRNWDVÕQÕQ�\DWD\�NRRUGLQDWÕQÕ��[��

4. Veri (Y2) :� %X� YHUL�� DGÕP�PRWRUXQXQ� KDUHNHWLQLQ� ELWLú� QRNWDVÕQÕQ� G�úH\� NRRUGLQDWÕQÕ� �\�
göstermektedir.

5. Veri (Torç Aktif) : Bu veri, (X1,Y1) – (X2,Y2) nokta çiftleri ile belirlenen lineer hareket

V�UHVLQFH�ND\QDN�LúOHPLQLQ�\DSÕOÕS�\DSÕOPD\DFD÷ÕQÕ�EHOLUOHU�

Simülasyon Kontrolü

5RERW�KDUHNHWLQL�J|UHELOGL÷LPL]�EX�DODQ��URERWXQ�NXOODQÕODPDGÕ÷Õ�YH\D�\D]ÕOÕP�LOH�GRQDQÕPÕQ
D\QÕ� RUWDPGD� EXOXQPDGÕ÷Õ� GXUXPODUGD�� oHYULPGÕúÕ� �FLKD]D� ED÷ODQPDGDQ�� RODUDN� ROXúWXUXODQ
HNVHQ�KDUHNHWOHULQLQ�VLP�ODV\RQX�YH�ND\QDN�VÕUDVÕQGD�ELOJLVD\DU�HNUDQÕ\OD�URERWXQ�KDUHNHWLQLQ
VHQNURQL]DV\RQXQXQ�WDNLELQL�P�PN�Q�NÕOPDN�DPDoODUÕ\OD�SURJUDPD�GDKLO�HGLOPLúWLU�
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������52%2781�.$<1$.�g=(//ø./(5ø�YH�.$<1$.�8<*8/$0$6,
.DUWH]\HQ� NRRUGLQDWOÕ� ND\QDN� URERWX\OD� \DSÕODQ� X\JXODPDODUÕ� YH� VRQXoODUÕQÕ� LQFHOHPHGHQ
|QFH�EXUD\D�NDGDU�ROXúWXUXODQ�URERWXQ�WHNQLN�|]HOOLNOHULQL�YHUPHN�JHUHNLUVH�

������.DUWH]\HQ�.RRUGLQDWOÕ�.D\QDN�5RERWXQXQ�7HNQLN�g]HOOLNOHUL
3.1.1. Genel Özellikler

Robotun Ölçüleri

.D\QDN�URERWXQXQ�;�HNVHQLQL�GH�ROXúWXUDQ�DOW�WDEODVÕQÕQ�|Oo�OHUL������[������PP¶GLU�

Üst tabla ölçüleri ise 1060 x 270 mm’dir.

;�YH�<�HNVHQOHULQGH�KDUHNHW�DODQÕ������[����� ��������PP2  =  0.64 m2

.D\QDN�WRUFXQXQ�WDUD\DELOGL÷L�DODQ������������[����������� ��������PP2  =  0.365 m2

����������������������������ùHNLO�����.DUWH]\HQ�NRRUGLQDWOÕ�ND\QDN�URERWX�|Oo�OHUL

.D\QDN�URERWXQXQ�HOHPDQODUÕQÕ�RODVÕ� VÕoUDPDODUGDQ�NRUXPDN�YH�ND\QDN� LúOHPL�X\JXODQDFDN
SDUoDODUÕQ�|]HOOLNOHULQH�J|UH�ND\QDN�WRUFX�YH�SDUoDODU��]HULQGHNL�LúOHPOHUL�GDKD�NROD\�\DSPDN
DGÕQD�� URERW� D\DUODQDELOLU� D\DNODUOD� \HUGHQ� ��� PP� NDGDU� \�NVHOWLOPLúWLU�� 6HUWOHúWLULOPLú
PLOOHULQ��ED÷OÕ�ROGXNODUÕ�DO�PLQ\XP�SURILOOHUGHQ�\�NVHNOLNOHUL�LVH����PP¶GLU�
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$\UÕFD� \HUGHQ� \�NVHOWLOHQ� URERWXQ� KDUHNHW� DODQÕQD�� �]HULQGH� ND\QDN� \DSPDN� LoLQ� �� PP
NDOÕQOÕ÷ÕQGD����[����PP�ER\XWODUÕQGD�VDF��6W�����\HUOHúWLULOPLúWLU�

  

��ùHNLO�����<�NVHNOL÷L�D\DUODQDELOLU�D\DN���������ùHNLO�����h]HULQGH�ND\QDN�\DSÕODQ�VDF�OHYKD

5RERWXQ�.D\QDN�<DSDELOGL÷L�0DO]HPHOHU

.DUWH]\HQ� NRRUGLQDWOÕ� ND\QDN� URERWX� ED÷ODQGÕ÷Õ� ND\QDN� PDNLQHVLQLQ� �Miller Matic 35 S)

ND\QDN�|]HOOLNOHULQL� WDúÕGÕ÷ÕQGDQ�EX�SURMHGH�oHOLN�DODúÕPODUÕ��SDVODQPD]�oHOLN�YH�DO�PLQ\XP
PDO]HPHOHULQLQ��ND\QD÷ÕQÕ�\DSDELOHFHN�|]HOOLNWHGLU�
Kaynak makinesi olan 150 A’lik 0LOOHU�0DWLF� ���6¶GH� NXOODQÕODQ� JD]D� J|UH�0,*�YH�0$*
ND\QDNODUÕ� DUDVÕQGD� VHoLP� \DSÕODELOLUNHQ� DO�PLQ\XP� PDO]HPHOHULQ� ND\QD÷ÕQGD� VDI� $UJRQ
NXOODQÕOPDOÕ�\DQL�0,*�ND\QD÷Õ�WHUFLK�HGLOPHOLGLU�
Tekrarlanabilirlik

'DKD�|QFH�GH�EHOLUWLOGL÷L�JLEL�JHQHO�DPDoOÕ�URERWODUGD�WHNUDUODQDELOLUOLN�GH÷HULQLQ�����PP�LOD
���� PP� ROPDVÕ� \HWHUOL� RODELOPHNWHGLU�� $UN� ND\QD÷Õ� X\JXODPDVÕ� J|]� |Q�QH� DOÕQGÕ÷ÕQGD
WHNUDUODQDELOLUOLN� GH÷HULQLQ� ND\QDNWD� NXOODQÕODFDN� WHO� oDSÕQÕQ� \DUÕVÕQGDQ� N�o�N� ROPDVÕ
LVWHQPHNWHGLU�EX�GXUXPGD�SURMHGH�NXOODQÕODQ�����PP�6*���JD]DOWÕ�ND\QDN�WHOL�oDSÕQÕQ�\DUÕVÕ
RODQ�����PP�GH÷HUL�NULWHU�RODUDN�DOÕQPDOÕGÕU�
.D\QDN� URERWXQXQ� WHNUDUODQDELOLUOLN� GH÷HULQL� |OoHELOPHN� DPDFÕ\OD� URERWX� �ND\QDN� WRUFXQX�
VÕQÕU� DQDKWDUODUÕ� LOH� EHOLUOHQPLú� VÕIÕUODUÕQGDQ� D\QÕ� NRRUGLQDWODUD� ��� NHUH� J|QGHULOPLú� YH
PLOLPHWULN�ND÷ÕW��]HULQGH�LúDUHWOHPHOHU�\DSÕOPÕúWÕU��.DUúÕODúÕODQ�GH÷HUOHULQ�RUWDODPDVÕ�DOÕQDUDN
EX�GH÷HULQ�ROPDVÕ�JHUHNHQ�VÕQÕUODU�GDKLOLQGH�\DQL�����PP¶GHQ�N�o�N�ROGX÷X�J|U�OP�úW�U�
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6LVWHP�%LOHúHQOHUL

Kaynak robotu sistemi:

���5RERW�NRQWURO��LoLQ�\D]ÕODQ�ELOJLVD\DU�SURJUDPÕ�YH�ELOJLVD\DU

����.RQWURO��QLWHVL�����DGHW�VWHS�PRWRU�V�U�F���*6�'������NRQWURO�NDUWÕ����DGHW�WUDQVIRUPDW|U�
VÕQÕU�DQDKWDUODUÕ�YH�J�o�ND\QD÷Õ����9�

������������������������������������������������ùHNLO�����.RQWURO��QLWHVL

3) Step motorlar (2 adet)

4) Mekanik sistem

���.D\QDN�VLVWHPL���ND\QDN�PDNLQHVL��JD]�JD]�NDUÕúÕPÕ��ND\QDN�WRUFX��ND\QDN�WHOL

úHNOLQGH�EHú�DQD�E|O�PGHQ�ROXúPDNWDGÕU��%X�E|O�POHU�YH�LoHULNOHUL�|QFHNL�NÕVÕPODUGD�GHWD\OÕ
úHNLOGH�DoÕNODQPÕúWÕU�

���������������������������������ùHNLO�����.DUWH]\HQ�NRRUGLQDWOÕ�ND\QDN�URERWX
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3.1.2. Kaynak Robotu Sensörleri

3.1.2.1   Kaynak Robotuna Uygulanan Sensörler

6ÕQÕU�$QDKWDUODUÕ

.D\QDN�URERWXQXQ�VÕQÕUODUÕQÕ�WDQÕ\DELOPHVL�YH�WDQÕPODQDQ�VÕIÕU�QRNWDODUÕQD�JHOHELOPHVL�LoLQ
NXOODQÕODQ�VHQV|UOHU�VÕQÕU�DQDKWDUODUÕ�RODUDN�DGODQGÕUÕOPDNWDGÕU�
6ÕQÕU�DQDKWDUODUÕ��NRQWURO�NDUWÕ��]HULQGHNL�LOJLOL�NOHPHQVOHUH��NRQWDNODUÕQGDQ�ELUL�VWDWXV
SRUWXQXQ�LOJLOL�SLQLQH��GL÷HUL�LVH�WRSUDN�ED÷ODQWÕVÕQD�RODFDN�úHNLOGH�ED÷ODQÕUODU��5RERWXQ
KDUHNHWL�HVQDVÕQGD��KHUKDQJL�ELU�HNVHQGH�URERWXQ�KDUHNHWOL�NÕVÕPODUÕ�VÕQÕU�DQDKWDUODUÕQÕQ
NRQWDNODUÕQÕ�NDSDWDFDN�ROXUVD�NRQWURO�NDUWÕQGDNL�LOJLOL�NÕVÕP�NÕVD�GHYUH�RODUDN�KDUHNHWL
durdurur.

6ÕQÕU� DQDKWDUODUÕQÕQ� NXOODQÕOPDVÕQÕQ� DPDFÕ� \XNDUÕGD� GD� EHOLUWLOGL÷L� �]HUH�� NDUWH]\HQ� URERWXQ
VÕQÕU� DúÕPÕ� LVWHPLQL� HQJHOOHPHN� YH� VLVWHP� HNVHQOHULQLQ� ELOJLVD\DU� SURJUDPÕ� VD\HVLQGH� VÕIÕU
NRQXPXQD� JHWLULOPHVLQL� VD÷ODPDNWÕU�� 6ÕQÕU� DQDKWDUODUÕ� VD\HVLQGH� URERW�� ND\QDN� LúOHPLQL
WDPDPODGÕNWDQ�VRQUD�NHQGLQL�EDúODQJÕo�NRQXPXQD�JHWLUHELOPH�|]HOOL÷LQL�GH�ND]DQPÕúWÕU�

                    

��������������������������������ùHNLO�����6ÕQÕU�DQDKWDUÕ�YH�URERW��]HULQGH�NXOODQÕPÕ

3.1.2.2   Kaynak Robotuna Uygulanabilecek Sensörler

%X� NÕVÕPGD�� J�Q�P�]� ND\QDN� URERWODUÕQGD� NXOODQÕODQ� IDNDW� URERWXQ� úX� DQNL� GRQDQÕPÕQGD
PHYFXW� ROPD\ÕS� \HQL� oDOÕúPDODUGD� HNOHQPHVL� G�ú�Q�OHQ� VHQV|UOHU� HOH� DOÕQPÕúWÕU�

Endüktif Sensörler

%X�WLS�VHQV|UOHU��UHWLP�SURVHVOHUL�HVQDVÕQGD�NRQWURO��G�]HQOHPH��SR]LV\RQ�DOPD�YH�RWRPDV\RQ
LoLQ�NXOODQÕOPDNWDGÕU��.D\QDN�URERWODUÕQGD�oRN�NXOODQÕODQ�VHQV|UOHULQ�EDúÕQGD�JHOHQ�HQG�NWLI
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VHQV|UOHU�� E�\�N� RUDQGD� ND\QDN� PDNLQH� YH� URERWODUÕQÕQ� SR]LV\RQ� ELOJLOHULQLQ� DOÕQPDVÕQGD
NXOODQÕOÕUODU��%X� oDOÕúPDGD� NDUWH]\HQ� NRRUGLQDWOÕ� ND\QDN� URERWX�� HQG�NWLI� VHQV|U� \DUGÕPÕ\OD
ND\QDN� PHWDOLQL� DOJÕOD\DUDN� ND\QD÷D� EDúODQDFDN� NRQXPD� NHQGLQL� RWRPDWLN� RODUDN
JHWLUHELOHFHN�YH�LúOHPH�EDúOD\ÕS�VRQODQGÕUDELOHFHNWLU�

.D\QDN� URERWODUÕQGD� NXOODQÕPD� \|QHOLN� WDVDUODQPÕú� HQG�NWLI� VHQV|UOHU�� PDQ\HWLN� DODQGDQ
HWNLOHQPH\HQ� HOHNWURQLN� \DSÕODUÕQÕQ� \DQÕ� VÕUD� ND\QDN� NÕYÕOFÕPÕQD� GD\DQÕNOÕ� WHIORQ� NDSOÕ
J|YGH\H�VDKLSWLU��%X�VHQV|UOHULQ�DOJÕODPD�\�]H\OHUL�GH�WHIORQOD�NDSOÕ�ROXS�ND\QDN�PDúDODUÕQD
\DNODúÕP�DQDKWDUÕ�RODUDN�GDKL�PRQWH�HGLOHELOLUOHU��%DúND�ELU�GH\LúOH�HQG�NWLI�VHQV|UOHU�ND\QDN
RUWDPÕQGD� NXOODQÕP� LoLQ� KHU� W�UO�� GRQDQÕPD� VDKLSWLUOHU�� %X� VHQV|UOHULQ� PHWDOH� J|P�OHELOLU
WLSOHUL�\D�GD�oÕNÕN�NDID�GHQLOHQ�PHWDOH�J|P�OHPH]�WLSOHUL�PHYFXWWXU�

%D]Õ� HQG�NWLI� VHQV|UOHUGH� ³PXOWLPHWDO� IDFWRU´� �oRNOX� PHWDO� IDNW|U��� GHQLOHQ� ELU� |]HOOLN
VD\HVLQGH�KHU�PHWDOL�D\QÕ�X]DNOÕNWDQ�DOJÕODPD�|]HOOL÷L�PHYFXWWXU��%X�|]HOOL÷H�VDKLS�³%DOOXII´
PDUND�ELU�ND\QDN�VHQV|U�PRGHOLQLQ�JHQHO�|]HOOLNOHUL�YHULOPLúWLU�
� .D\QDN�PDNLQHOHUL�YH�URERWODUÕQ�SR]LV\RQ�ELOJLVLQLQ�DOÕQPDVÕQGD�NXOODQÕODELOLU
� ³0XOWLPHWDO� )DFWRU� �´� |]HOOL÷L� VD\HVLQGH� KHU� PHWDOL� D\QÕ� PHVDIHGH� DOJÕOD\DELOPH

(düzeltme faktörü 1x Sn )

� .D\QDN�PDúDVÕ�YH\D�HOHNWURGODUD�\DNÕQ�\HUOHúWLULOHELOLU
� .D\QDN�NÕYÕOFÕPODUÕQD�GD\DQÕNOÕ�WHIORQ�NDSOÕ�J|YGH�\DSÕVÕ
� .ÕVD�GHYUH�NRUXPDOÕ
� 0���VWDQGDUW�ED÷ODQWÕ�XFX
�  LED fonksiyonlu gösterge

� � ���� N$�P� µ\H� NDGDU�.D\QDN� DNÕPÕQÕQ� \DUDWWÕ÷Õ�PDQ\HWLN� DODQGDQ� HWNLOHQPH]� �EX� GH÷HU
\DNODúÕN�RODUDN����PP�ELU�PHVDIHGH����N$¶\D�NDUúÕOÕN�JHOLU��

�  Boyutlar: M12 × 1, M18 × 1, M30 × 1,5 ve Kompakt tipler

� �0HWDOH�J|P�OHELOLU��G�]�NDID��\D�GD�J|P�OHPH]���oÕNÕN�NDID���WLSOHU

     

�����������ùHNLO�����.D\QDN�URERWODUÕ�LoLQ�³dRNOX�0HWDO�)DNW|U�´�|]HOOL÷L�RODQ�HQG�NWLI�VHQV|U
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3.1.3. .D\QDN�+Õ]ODUÕ

3.1.3.1. ��.D\QDN�+Õ]ÕQÕQ�$UN�.D\QD÷ÕQD�(WNLOHUL�YH�2SWLPXP�.D\QDN�+Õ]ODUÕ
.D\QDNOÕ�ELUOHúWLUPHOHUGH�ELUOHúWLUPHQLQ�LVWHQHQ�PHNDQLN�|]HOOLNOHUL�\HULQH�JHWLUHELOPHVL� LoLQ
ND\QDN� PHWDOL� YH� ÕVÕ� WHVLUL� DOWÕQGDNL� E|OJHQLQ� �,7$%�� DQD� PDO]HPH\H� X\XP� VD÷ODPDVÕ
gerekmektedir.

$UN� ND\QDNODUÕQGD�� \|QWHPLQ� NDUDNWHULQH� ED÷OÕ� RODUDN� ND\QDN� PHWDOLQGHNL� |]HOOLNOHU� GH
GH÷LúPHNWHGLU��.D\QDN�KÕ]Õ��ND\QDN�PHWDOLQLQ�PLNUR\DSÕVÕQD�YH�Q�IX]L\HWLQH�|QHPOL� |Oo�GH
HWNL� HWPHNWHGLU�� .D\QDN� KÕ]ÕQÕQ� DUWPDVÕ� YH\D� D]DOPDVÕ� GXUXPODUÕQGD� ND\QDN� HGLOHQ
PDO]HPH\H� GH÷LúLN� RUDQODUGD� ÕVÕ� JLUGLVL� X\JXODQPDNWDGÕU�� ,VÕ� JLUGLVLQLQ� ELU� VRQXFX� RODUDN
PLNUR\DSÕGD�YH�Q�IX]L\HWWH�ELU�WDNÕP�GH÷LúLNOLNOHU�ROPDNWDGÕU�

(UJL\LN� KDYX]� VÕFDNOÕ÷Õ� G�úPH\H� EDúODGÕ÷Õ� ]DPDQ� HUJL\LN� DWRPODUÕ� HQHUMLOHULQL� ND\EHGHUOHU�
6ÕFDNOÕN�PHWDO� WDEDND� WDUDIÕQGDQ� ND\QDN� PHUNH]LQGHQ� X]DNODúWÕUÕOGÕ÷Õ� \DQL� ÕVÕ�� NDWÕ�VÕYÕ� DUD
\�]H\LQGHQ�DNWÕ÷Õ� LoLQ�EX�E|OJHGHNL�DWRPODU�PHYFXW� VÕYÕ\D�GR÷UX�DNPD�PH\OLQGHGLUOHU��$UD
\�]H\GHNL� NDWÕ� DWRPODU� ERú� ED÷ODUD� VDKLS� RODQ� DWRPODUD� NHQGLOHULQL� WXWWXUXUODU� YH� E|\OHFH
NDWÕODúPD� VÕYÕ� KDYX]D� GR÷UX� LOHUOHU�� .D\QDN� LúOHPL� VRQXQGD� NDWÕODúPÕú� GXUXPGDNL� ND\QDN
PHWDOLQLQ�PLNUR\DSÕVÕ� LQFHOHQGL÷LQGH� LNL� GH÷LúLN� E|OJH� LOH� NDUúÕODúÕOÕU�� ,7$%¶\H� \DNÕQ� RODQ
ND\QDN�PHWDOL�NRORQVDO�ELU�WDQH�\DSÕVÕ��ND\QDN�PHUNH]�oL]JLVLQH�\DNÕQ�RODQ�ND\QDN�PHWDOL�LVH
ÕVÕ�GD÷ÕOÕPÕQÕQ�NDUPDúÕNOÕ÷ÕQGDQ�GROD\Õ�HúHNVHQHO�WDQHOHU�LoHULU�

.D\QDN�PHWDOLQLQ�\DSÕVÕ��PDO]HPHQLQ�NLP\DVDO�ELOHúLPL�YH�VR÷XPD�HVQDVÕQGDNL�G|Q�ú�P�Q
bir sonucudur.

.D\QDN� KÕ]Õ�� ND\QDN� DUNÕQÕQ� Lú� SDUoDVÕ� ER\XQFD� RODQ� KDUHNHWL� \DGD� ELULP� ]DPDQGD� \DSÕODQ
ND\QDN� GLNLúL� ER\X� RODUDN� ELOLQPHNWHGLU��.D\QDN� LúOHPL� HVQDVÕQGD� KÕ]� \DYDú� ROGX÷X� ]DPDQ
ELULP� ER\D� \Õ÷ÕODQ� ND\QDN� PHWDOL� DUWDU� YH� EX� GD� VRQXoWD� ND\QDN� EDQ\RVXQXQ� E�\�PHVLQH
VHEHS� ROXU��.D\QDN�PHWDOLQLQ� E�\�PHVL� YH� ÕVÕ� JLUGLVLQLQ� DUWPDVÕ\OD� DNÕúNDQ� KDOH� JHOHQ� VÕYÕ
PHWDO� ND\QDN� D÷]Õ� LoLQGH� DUNÕQ� |Q�QH� GR÷UX� DNDU�� G�]J�Q� DUN� ROXúXPXQX� HWNLOHU�� +Õ]ÕQ
DUWPDVÕ� ELULP�ER\D�YHULOHQ�ND\QDN� ÕVÕVÕQÕQ� D]DOPDVÕQD�YH�GROD\ÕVÕ\ODGD� DQD�PHWDOLQ� HUJL\HQ
PLNWDUÕQÕQ�D]DOPDVÕQD�QHGHQ�ROXU��EX�GD�ND\QDN�GLNLúL�ÕVODWPDVÕQÕ�ROXPVX]�\|QGH�HWNLOHU�

.D\QDN� GLNLúLQLQ� IRUPX� �]HULQH� WHVLU� HGHQ� IDNW|UOHUGHQ� RODQ� ND\QDN� KÕ]Õ� \�NVHOGLNoH� YH\D
D]DOGÕNoD�� Q�IX]L\HWWH� YH� PLNUR\DSÕGD� ELU� WDNÕP� GH÷LúLNOLNOHU� ROPDNWDGÕU�� %X� GH÷LúLNOLNOHU
ND\QDNOÕ� SDUoDQÕQ� NXOODQÕP� DQÕQGDNL� PHNDQLN� GDYUDQÕúODUÕQÕ� HWNLOHPHNWHGLU�� $\QÕ� ]DPDQGD
ND\QDN�KÕ]Õ�HNRQRPLN�\|QGHQ�GH��WHO��NRUX\XFX�JD]��]DPDQ��YV���|QHP�DU]�HWPHNWHGLU�
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3.1.3.2. ��*D]DOWÕ�$UN�.D\QD÷ÕQGD�2SWLPXP�.D\QDN�+Õ]ODUÕ
.D\QDN� LúOHPLQGH� V�UHNOL� ELU� ND\QDN� KÕ]ÕQGDQ� V|]� HGHELOPHN� LoLQ� ND\QDN� WRUFXQX� VDELW
KÕ]ODUGD� V�UHELOHQ� ELU� URERW� \D� GD� UD\� �]HULQGH� KDUHNHW� HGHELOHQ� RWRPDWLN� KÕ]� DUDEDODUÕ� JLEL
VLVWHPOHUH�LKWL\Do�GX\XOPDNWDGÕU��%X�VLVWHPOHU�VD\HVLQGH��ND\QDN�LúOHPL�GH÷LúLN�VDELW�KÕ]ODUGD
X\JXODQÕS�RSWLPXP�KÕ]ODU�J|]OHPOHQHELOPHNWHGLU�

*D]DOWÕ� DUN� ND\QD÷ÕQGD� RWRPDWLN� DUDEDODU� LOH� \DSÕODQ� GHQH\OHUGH� PDO]HPHQLQ� FLQVLQH�
NDOÕQOÕ÷ÕQD� YH� WHO� oDSÕQD� ED÷OÕ� RODUDN� � ������ FP�GDN� DUDVÕQGDNL� KÕ]ODUÕQ� PLNUR\DSÕ� YH
Q�IX]L\HWLQ�HQ� WXWDUOÕ� ROGX÷X� ND\QDN�KÕ]ODUÕ� ROGX÷X� J|U�OP�úW�U��1LWHNLP�³$UN�.D\QD÷ÕQGD
.D\QDN� +Õ]ÕQÕQ� 1�IX]L\HWH� YH� 0LNUR\DSÕ\D� (WNLVL´� >7�OEHQWoL�� *�OHQo�� 'XUJXWOX
������������@�oDOÕúPDVÕQGD������$�DNÕP�úLGGHWL������$¶OLN�0,*�0$*�ND\QDN�PDNLQHVL��YH
����PP�oDSÕQGD�6*��ND\QDN�WHOL�LOH����PP�NDOÕQOÕ÷ÕQGDNL�3ODWLQD��&.����PDO]HPH\H��oHNLOHQ
GLNLúOHUGH�HQ�LGHDO�ND\QDN�GLNLúL����FP�GN�YH����FP�GN�RODQ�ND\QDN�KÕ]ODUÕQGD�HOGH�HGLOPLú�YH
EX� KÕ]ODUGD� Q�IX]L\HW� �� PP� RODUDN� WHVSLW� HGLOPLúWLU�� $\QÕ� KÕ]ODUGD� ND\QDN� PHWDOLQLQ� DQD
PHWDOL� ÕVODWPDVÕGD� EX� GH÷HUOHUGHQ� GDKD� KÕ]OÕ� YH\D� \DYDú� ROGX÷XQGD� Q�IX]L\HW� D]DOPDNWDGÕU�
.D\QDN� KÕ]Õ� DUWWÕNoD� ND\QDN� GLNLúL� oRN� LQFH� ELU� KDO� DOPDNWD� YH� GLNLú� NHQDUODUÕQGD� \DQPD
R\XNODUÕ�PH\GDQD�JHOPHNWHGLU�

*D]DOWÕ� DUN� ND\QD÷Õ� WHNQL÷L� LOH� oHNLOHQ� ND\QDN� PHWDOOHULQLQ� PLNUR\DSÕVÕQD� EDNÕOGÕ÷ÕQGD�
ND\QDN� KÕ]ÕQÕQ� G�ú�N� ROGX÷X� GXUXPODUGD� LUL�� NRORQVDO� WDQHOHULQ� ND\QDN� PHUNH]� oL]JLVLQH
GR÷UX� \|QOHQGL÷L� J|]H� oDUSPDNWDGÕU�� .D\QDN� KÕ]ÕQÕQ� RSWLPXP� GH÷HUOHUGHQ� \�NVHN� ROPDVÕ
GXUXPODUÕQGD�WDQHOHULQ�LQFH�\DSÕOÕ�YH�X]XQODPDVÕQD�ND\QDN�PHUNH]�oL]JLVLQH�\|QOHQGLNOHUL��HQ
\�NVHN� KÕ]ODUGD� LVH� \|QOHQPHQLQ� D]� ROGX÷X� YH� WDQHOHULQ� GDKD� NDUPDúÕN� ELU� KDO� DOGÕ÷Õ
J|]OHQPLúWLU�

                  

ùHNLO�����*D]DOWÕ�ND\QDN�KÕ]Õ�Q�IX]L\HW�LOLúNLVL�>7�OEHQWoL��*�OHQo��'XUJXWOX�������������@
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3.1.3.3. ��.DUWH]\HQ�.RRUGLQDWOÕ�.D\QDN�5RERWX�øoLQ�.D\QDN�+Õ]Õ�+HVDEÕ
.DUWH]\HQ�NRRUGLQDWOÕ�ND\QDN�URERWXQGD�KDUHNHW�VD÷OD\ÕFÕODU��DGÕP�PRWRUODUÕ�YH�RQODUD�GLUHNW
ED÷OÕ� ND\Õú�NDVQDN� VLVWHPL� ROGX÷X� LoLQ� YLVXDO� EDVLF� LOH� \D]ÕODQ�� URERWXQ� � ND\QDN� YH� KDUHNHW
KÕ]ÕQÕ� GR÷UXGDQ� NRQWURO� HGHQ� SURJUDPGD� DGÕP� PRWRUODUÕQÕQ� ELU� DGÕPGD� NDWHWWL÷L� \RO� HVDV
DOÕQPÕúWÕU��.XOODQÕODQ�VWHS�PRWRUODUD�YH�NDVQDNODUD�J|UH��

��DGÕP��VWHS�� � °2             Î�������������WXU� �����DGÕP

 6F tipi kasnak Do = R = 2r = 29.11 mm

Çevre = 2 x �  x r = 91.45 mm (3.1)

����DGÕP����Î     91.45 mm

��DGÕP� �������PP�����������������������DGÕP� ¡Ö1 mm

(OGHNL�EX�VLVWHPOH���DGÕP���PP�\RO�DOGÕUVÕQ�LVWHQLUVH��

 
180

r.2.�
= 1 mm   Î      r = 28,65           (3.2)

'R�  � ����� PP� RODQ� NDVQDN� NXOODQÕOPDOÕGÕU� NL� E|\OH� ELU� VWDQGDUW� \RNWXU�� %XQD� HQ� \DNÕQ
VWDQGDUW�'R� �������PP����WLSLQGH�����GLúOL������;/������NDVQDN�úHNOLQGHGLU�

'L÷HU� ND\QDN� SDUDPHWUHOHUL�� GDKD� |QGH� \DSÕOPÕú� DUDúWÕUPD� YH� \D\ÕQODUÕQ� VRQXoODUÕQD� J|UH
NDEXO�HGLOHELOLU� VHYL\HOHUGH�VDELW� WXWXODUDN� \DSÕODQ�EDúDUÕOÕ�ND\QDN�GHQHPHOHULQH�J|UH��� VWHS
���PV¶GH�DOÕQDELOL\RU�R�KDOGH�URERW�LoLQ�ND\QDN�KÕ]Õ�

Vkaynak = 
50

0.508  ���������PP�PVQ� �������PP�VQ� ����FP�GDN¶GÕU (3.3)

%XQD�J|UH�URERW�����FP�GDN�KÕ]ÕQGD�EDúDUÕOÕ�ND\QDN�\DSDELOL\RU�GHQHELOLU�

2WRPDWLN� DUDED� LOH� \DSÕODQ� JD]DOWÕ� ND\QD÷Õ� GHQH\OHULQGH� ������ FP�GDN� DUDVÕQGD� KÕ]ODUÕQ
EDúDUÕOÕ� ROGX÷X� YH� WHUFLK� HGLOGL÷L� |UQHNOHUOH� EHOLUWLOPLúWL�� %X� KÕ]ODUÕQ� RUWDODPDVÕ� ��� FP�GDN
RODUDN� DOÕQDFDN� ROXUVD�� NDEXO� HGLOHELOLU� \DYDúOÕNWDNL� ND\QDN� KÕ]ODUÕQGD� ]DWHQ� oDOÕúDELOHQ
NDUWH]\HQ�NRRUGLQDWOÕ�ND\QDN� URERWX\OD�\DSÕODQ� LúOHPLQ�RUWDODPDGDQ�GDKD�KÕ]OÕ�GD�RODELOGL÷L
VRQXFX� RUWD\D� oÕNPDNWDGÕU�� ��� FP�GDN� ND\QDN� KÕ]Õ� LVWHQLUVH� GL÷HU� ND\QDN� SDUDPHWUHOHUL\OH
R\QDQDUDN�GDKD�GD�\�NVH÷H�oHNLOHELOLU�
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3.2 ���.D\QDN�øúOHPLQGH�.XOODQÕODQ�0DO]HPHOHU�YH�.D\QDN�3DUDPHWUHOHUL

3.2.1 .D\QDN�øúOHPLQGH�.XOODQÕODQ�.RUX\XFX�*D]
0,*�0$*�ND\QD÷ÕQGD�VR\�YH\D�DNWLI�JD]ODU�\D�GD�EXQODUÕQ�oHúLWOL�RUDQODUGD�NDUÕúÕPÕQÕ�LoHUHQ
NRUX\XFX� JD]ODU�NXOODQÕOÕU��*HQHO�RODUDN� VR\� JD]ODU�� UHDNVL\RQD� JLUPHGLNOHULQGHQ�GHPLU�GÕúÕ
PHWDOOHULQ� ND\QD÷ÕQGD�� DNWLI� JD]ODU� LOH� DNWLI� YH� VR\� JD]� NDUÕúÕPODUÕ� GD� oHúLWOL� W�U� oHOLNOHULQ
ND\QDJÕQGD�X\JXODPD�DODQÕ�EXOXU��.RUX\XFX�JD]ODUOD�LOJLOL�HQ�|QHPOL�|]HOOLN�JD]ÕQ�VDIL\HWLGLU�
%�W�Q�JD]ODU�LoLQ�VDIL\HW����¶XQ�DOWÕQGD�ROPDPDOÕGÕU�>0�IW�RJOX������@�
dHOLNOHULQ�JD]DOWÕ�ND\QD÷ÕQGD�VDI�$U��$U�YH�&2��NDUÕúÕPODUÕ��$U�YH�2��NDUÕúÕPODUÕ�YH�VDGHFH
&2�� JD]Õ� NXOODQÕOÕU�� .XOODQÕODQ� NRUX\XFX� JD]ODU� PHWDO� GDPODODUÕQÕ�� ND\QDN� EDQ\RVXQX� YH
ÕVÕGDQ� HWNLOHQPLú� E|OJH\L� KDYDQÕQ� HWNLVLQGHQ� NRUXU� YH� ND\QDN� DUNÕQÕQ� GDYUDQÕúÕQÕ� L\LOHúWLULU�
$\UÕFD��DUNÕQ�Q�IX]L\HWLQL�GH�HWNLOHU�>3LHUUH��������5DRXIL��������.XQD��6YHQVVRQ������@�
0,*�0$*�ND\QDN�\|QWHPLQGH�NRUX\XFX�JD]�VHoLPL�LoLQ�J|]�|Q�QGH�EXOXQGXUXOPDVÕ�JHUHNHQ
IDNW|UOHU�DúD÷ÕGD�VÕUDODQPÕúWÕU�>7�OEHQWoL��������6DFNV��������$OWKRXVH������@�
��.D\QDN�HGLOHQ�PHWDO�YH\D�DODúÕPÕQ�W�U��
��$UN�NDUDNWHULVWLJL�YH�PHWDOLQ�GDPOD�JHoLú�ELoLPL�
��.D\QDN�KÕ]Õ�
��3DUoD�NDOÕQOÕ÷Õ��JHUHNHQ�Q�IX]L\HW�YH�ND\QDN�GLNLúLQLQ�ELoLPL�
��.D\QDN�GLNLúLQGHQ�LVWHQHQ�PHNDQLN�|]HOOLNOHU�
��*D]ÕQ�PDOL\HWL�YH�EXODELOPH�LPNDQODUÕ�
*D]ODU�ELUELUOHULQH�ELU� WDNÕP�GXUXPODUGD��VW�QO�N�J|VWHUGL÷LQGHQ� JD]�NDUÕúÕPODUÕ� NXOODQPDN
NRUX\XFX� JD]ODUÕ� WHN�EDúÕQD�NXOODQPDNWDQ�GDKD� DYDQWDMOÕ� ROPDNWDGÕU��gUQH÷LQ�$U� WHN�EDúÕQD
NXOODQÕOGÕ÷ÕQGD�HQ�G�ú�N�HUJLPH�J�F���GDU�GLNLú�YH�HQ�D]�Q�IX]L\HWL�YHUPHNWHGLU�
.D\QDN�8\JXODPDVÕQGD�.XOODQÕPÕ�

*D]� NDUÕúÕPODUÕQÕQ� DYDQWDMODUÕ� J|]� |Q�QH� DOÕQDUDN� NDUWH]\HQ� NRRUGLQDWOÕ� ND\QDN� URERWX
oDOÕúPDVÕQGD�� NDUERQOX� oHOLNOHULQ� ND\QD÷ÕQD� X\JXQ� ROGX÷X� ELOLQHQ� $U�&22  JD]� NDUÕúÕPÕ
NXOODQÕOPÕúWÕU��%X�NDUÕúÕPGD�JD]�RUDQODUÕ�������$U , 19 % CO2 �úHNOLQGHGLU�
*�Q�P�]H� GHN� \DSÕODQ� GHQH\� YH� J|]OHPOHUGHQ� \ROD� oÕNÕODUDN� 0$*� X\JXODPDODUÕQGD� JD]
EDVÕQFÕ� JHQHOOLNOH� WHO� oDSÕQÕQ� \DNODúÕN� ����� NDWÕ� DOÕQÕU�� %X� JHQHOOHPH\H� J|UH� X\JXODPDGD
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NXOODQÕODQ� ���� PP� oDSÕQGDNL� WHO� LOH� NXOODQÕOPDVÕ� JHUHNHQ� JD]� EDVÕQFÕ� \DNODúÕN� ����� OW�GDN
DUDVÕQGD� D\DUODQPDOÕGÕU�� 5RERWXQXQ� ND\QDN� LúOHPLQL� JHUoHNOHúWLUPHVL�� PDQXHO� � ND\QD÷D
QD]DUDQ� KÕ]OÕ� ROGX÷XQGDQ� EDVÕQFÕQ� �� OW�GDN� úHNOLQGH� D\DUODQPDVÕ� NRUX\XFX� JD]ÕQ� \HWHUOL
JHOPHPHVL�QHGHQL\OH��ND\QDN�HVQDVÕQGD� VÕoUDPD\D�YH�ND\QDN�GLNLúLQGH� J|]HQHN�ROXúXPXQD
sebep olabilmektedir.

                                         

�����������������������ùHNLO�����.D\QDN�X\JXODPDVÕQGD�J|]HQHN�ROXúXPX�YH�VÕoUDPD

<DSÕODQ�GHQH\OHU� VRQXFXQGD�ND\QDN� URERWX� LOH������� OW�GDN�NRUX\XFX� JD]� VHYL\HVLQGH�GLNLú
NDOLWHVL�DoÕVÕQGDQ�EDúDUÕOÕ�VRQXoODU�DOÕQPÕúWÕU��%X�VRQXoODU�ELU�VRQUDNL�E|O�PGH�LUGHOHQHFHNWLU�

3.2.2 .D\QDN�øúOHPLQGH�.XOODQÕODQ�.D\QDN�7HOL
.DUWH]\HQ�NRRUGLQDWOÕ�ND\QDN�URERWX�LOH�\DSÕODQ�X\JXODPDODUGD�����PP�oDSÕQGD�6*���JD]DOWÕ
ND\QDN�WHOL�NXOODQÕOPÕúWÕU��PDNDUD��

SG 2 kaynak teli \�]H\L� EDNÕU� NDSOÕ� JD]DOWÕ� ND\QDN� WHOLGLU�� ��� NJ
OÕN� PDNDUDODUD� YH\D� ���
NJ
OÕN� ELGRQODUD� VDUÕOPÕú� ROXS�� |]HOOLNOH� \DUÕ� RWRPDWLN� YH� WDP� RWRPDWLN� JD]DOWÕ� ND\QD÷Õ
LúOHPOHUL�LoLQ�JHOLúWLULOPLúWLU������LOH������&
D�NDGDUNL�oDOÕúPD�úDUWODUÕQD�NDUúÕ�GD\DQÕNOÕGÕU��%X
tip kaynak teli ile koruyucu gaz olarak CO2 ya da Ar ve CO2�NDUÕúÕP�JD]ODUÕ�NXOODQÕOÕU�

6ÕQÕIODQGÕUPD

AWS A5.18  : ER 70S-6

ISO 14341 (TS 5618) : SG 2

DIN 8559      : SG 2

EN 440          : G3 Si1

8\JXODPD�$ODQODUÕ
� 2WRPRELO��NDP\RQ��UD\OÕ�WDúÕW�DUDoODUÕ�NDSRUWDODUÕ�
� 7DUÕP�HNLSPDQODUÕ�
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� dHOLN�\DSÕODU�
� 'HSRODPD�WDQNÕ��UHWLPL�
� %RUX�WHVLVDWÕ�
� .D\QDN�(GLOHQ�$ODúÕPODU
� 6*� �� JD]DOWÕ� ND\QDN� WHOL� JHQHO� RODUDN� oHNPH� GD\DQÕPÕ� ����1�PPð
\H� NDGDUNL� DODúÕPVÕ]

\DSÕ� oHOLNOHULQLQ�� LQFH� WDQHOL� NDUERQ�PDQJDQH]� oHOLNOHULQLQ� YH� JHPL� OHYKDODUÕQÕQ� JD]DOWÕ
ND\QDN�\|QWHPL�LOH�ND\QDWÕOPDVÕQGD�NXOODQÕOÕU�

� 

�                          Çizelge 3.1 SG 2 kaynak teli ile kaynak edilebilen malzemeler

� 

� 

Tipik Mekanik Özellikleri

                               Çizelge 3.2 SG 2 kaynak telinin mekanik özellikleri

        Mekanik Özellik ���6D\ÕVDO�'H÷HU
��$NPD�'D\DQÕPÕ 450 N/mm2

��dHNPH�'D\DQÕPÕ 550 N/mm2

�dHQWLN�'DUEH�'D\DQÕPÕ 50 J ( °30 C’de)
   Uzama (L=5do) 30 %

.D\QDN�7HOLQLQ�.LP\DVDO�%LOHúLPL

��������������������������������dL]HOJH�����6*���ND\QDN�WHOLQLQ�NLP\DVDO�ELOHúLPL
       C        Mn        Si         P         S       Cu
 0.7-0.10     1.4-1.6    0.7-1.0    <0.025    <0.025     <0.30

  Malzeme Tipi              Gösterimi

<DSÕ�dHOLNOHUL  St 33, St 37, St 44, St 52.3,
 St 50, St 60

øQFH�WDQHOL�\DSÕ
çelikler

 StE 255, St 355, WStE 255,
 WStE 355, TStE 255, TStE  355,

Boru çelikleri  St 37.0'dan St 52.0'a, St 37.4'den
 St 52.4'e, St 35.8'den St45.8'e,
 StE 210.7'den StE 360.7'ye kadar
 olan kaliteler

.D]DQ�VDFODUÕ  HI, HII, 17Mn4, 19Mn5

*HPL�VDFODUÕ  A,B,D,E

Dökme demirler  GS-38, GS-45, GS-52
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$NÕP�7LSL�YH�.D\QDN�3DUDPHWUHOHUL

$NÕP�KHU�GXUXPGD�'&����¶GÕU�
                                   Çizelge 3.4 SG 2 kaynak teli kaynak parametreleri

��������7HO�dDSÕ��PP�         0.8        1.0        1.2        1.6

.D\QDN�$NÕPÕ���$���NÕVD�DUN�       60-140      80-175     120-200           -

.D\QDN�$NÕPÕ���$�           -          -     150-280     225-480

.D\QDN�9ROWDMÕ���9���NÕVD�DUN�       18-22      18-24       18-27           -

.D\QDN�9ROWDMÕ���9�           -          -       25-40       28-40

0DNDUD�$÷ÕUOÕ÷Õ��NJ�          15         15         15         15

%LGRQ�$÷ÕUOÕ÷Õ����NJ�         250        250        250        250

.D\QDN�8\JXODPDVÕQGD�.XOODQÕPÕ

'DKD�|QFH�GH�EHOLUWLOGL÷L�JLEL�ND\QDN�X\JXODPDVÕQGD�����PP�oDSÕQGD��PDNDUD�KDOLQGH�6*��
JD]DOWÕ�ND\QDN�WHOL�NXOODQÕOPÕúWÕU��%XUDGD�HOGHNL�SDUDPHWUHOHU� LOH�EDúDUÕOÕ�ND\QDN�\DSDELOPHN
LoLQ� GH÷LúLN� WHO� KÕ]ODUÕ� GHQHQPLúWLU�� 7HO� KÕ]Õ� HNVHQOHULQ� KDUHNHWLQGHQ�� \DQL� ROPDVÕ
JHUHNWL÷LQGHQ� \�NVHN� ROGX÷X� ]DPDQ� VDFD� �ND\QDN� PDO]HPHVLQH�� PDO]HPH� \Õ÷ÕOPDVÕ� ROXU
kaynak banyosu büyüyerek malzemede delinmeye neden olabilir. Tam tersi durumlarda yani

WHO�EHVOHPHVLQLQ�WRUo�KDUHNHWLQH�QD]DUDQ�]D\ÕI�NDOGÕ÷Õ�DQODUGD��ELULP�ER\D�YHULOHQ�ÕVÕ�D]DODUDN
DQD�PHWDOLQ�HUJL\HQ�NÕVPÕQÕ�GDUDOWÕU�EX�GXUXP�GD�Q�IX]L\HWL�N|W��úHNLOGH�HWNLOHU�

                                    

����������������������������ùHNLO������.D\QDN�PDO]HPHVLQGH�GHOLN�ROXúXPX

8\JXODPDGD�NXOODQÕODQ�0LOOHU�0DWLF���V� ND\QDN�PDNLQHVLQGH� WHO� KÕ]Õ� ���� ELULPOLN� ELU� D\DU
G�÷PHVL� LOH� NRQWURO� HGLOPHNWHGLU�� %DKVL� JHoHQ� GL÷HU� SDUDPHWUHOHUH� X\JXQ� RODUDN� EX� NRQWURO
G�÷PHVL�������ELULPH�D\DUODQPÕúWÕU�YH�EDúDUÕOÕ�VRQXoODU�DOÕQPÕúWÕU��hQLWHQLQ�WHO�EHVOHPH�KÕ]Õ
���P�GDN� ROGX÷XQD� J|UH�� ���� ELULPGH� ��� ELULPOLN� ELU� D\DU� \DNODúÕN� ��P�GDN¶OÕN� ELU� GH÷HUH
NDUúÕOÕN�JHOPHNWHGLU�
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3.2.3 .D\QDN�øúOHPLQGH�.XOODQÕODQ�$QD�0DO]HPH
8\JXODPDODUGD� ���� [� ��� [� �� PP� HEDWODUÕQGD� VDF� �6W� ���� NXOODQÕOPÕúWÕU�� dHOLN� \DSÕP
VWDQGDUWODUÕQD� J|UH� ³JHQHO� \DSÕ� oHOLNOHUL´� NDOLWHVLQGH� RODQ� 6W� ���� oHOL÷LQ� PLQLPXP� oHNPH
GD\DQÕPÕ��.JI�PP2��HVDV�DOÕQDUDN�J|VWHULOLU��%XUDGDNL����HQ�D]����.JI�PP2  veya 370 N/mm2

oHNPH� GD\DQÕPÕQD� VDKLS� RODQ� oHOL÷L� WDQÕPODU�.XOODQÕODQ� DQD�PDO]HPHQLQ� |]HOOLNOHUL� oL]HOJH
���¶GH�YHULOPLúWLU�

                             Çizelge 3.5 St 37 malzeme özellikleri (Erbosan)

Standartlar 6ÕQÕI .LP\DVDO%LOHúLP���� Çekme
'D\DQÕPÕ

Akma
'D\DQÕPÕ

%Uzama
boy/en

C Mn   P   S N   N/mm2   N/mm2 4¡Ü3¡Ý

DIN 17100 St 37 17  -   5   5 0.9     370     235 26/24

0DQJDQH]� �0Q��� )RVIRU� �3��� .�N�UW� �6�� �UHWLP� VÕUDVÕQGD� KDPPDGGHGHQ� ND\QDNODQDQ
elementler olup, çelik bünyesinde belirli oranlarda bulunur.

.D\QDN� X\JXODPDVÕQGD� NXOODQÕODFDN� PDO]HPHOHU� JL\RWLQGH� ���� [� ��� PP� |Oo�OHULQGH
NHVLOGLNWHQ�VRQUD�ND\QDN�GLNLúOHULQLQ�oHNLOHFH÷L�E|OJH� WDúODQPÕú�YH�\�]H\�RNVLW�� \D÷�EHQ]HUL
\DEDQFÕ�PDGGHOHUGHQ�WHPL]OHQPLúWLU�

3.2.4 Kaynak Torcunun Konumu

.D\QDN� LúOHPL� HVQDVÕQGD� ND\QD÷ÕQ� NDOLWHVLQH� GLUHNW� HWNL� HGHQ� IDNW|UOHUGHQ� ELUL� GH� ND\QDN
WRUFXQXQ�NRQXPXGXU��%X�NRQXP��JHQHO�RODUDN�ND\QDN�DoÕVÕ�YH�ND\QDN�WRUFXQXQ�PDO]HPHGHQ
X]DNOÕ÷Õ��WHO�oÕNÕú�X]DNOÕ÷Õ��úHNOLQGH�LQFHOHQHELOLU�

.D\QDN�DoÕVÕQÕQ�GR÷UXOX÷X�
� 7HPL]�GLNLú�YH�GXPDQVÕ]�\�]H\�
� <�NVHN�JD]�NRUXPDVÕ�
� 'DKD�L\L�GLNLú�IRUPX��úHNOLQGH�NHQGLQL�J|VWHUPHNWHGLU�
.D\QDN�LúOHPLQGH�WRUo�DoÕVÕQÕQ�PDO]HPH\H�GLN�\D�GD�LWLú�\|Q�QGH�ROPDVÕ�\XNDUÕGD�VD\GÕ÷ÕPÕ]
DYDQWDMODUÕ�EHUDEHULQGH�JHWLUPHNWHGLU�
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�������������������������������������������ùHNLO������'R÷UX�ND\QDN�WRUFX�DoÕODUÕ

.DUWH]\HQ� NRRUGLQDWOÕ� ND\QDN� URERWXQXQ� DoÕ� YH� \�NVHNOLN� D\DUOÕ� WRUo� WXWXFXVX� YH� HNVHQOHU
GR÷UXOWXVXQGD�LOHUL�JHUL�KDUHNHW�HGHELOHQ�\DSÕVÕ�KHU��o�GXUXPGD�GD�ND\QDN�\DSDELOPH�RODQD÷Õ
VXQPDNWDGÕU�

.D\QDN� WRUFXQXQ� ND\QDN� HGLOHFHN� PDO]HPHGHQ� X]DNOÕ÷Õ� �WHO� oÕNÕú� X]DNOÕ÷Õ�� LVH� ELU� EDúND
|QHPOL�NULWHUGLU��.D\QDN�WRUFX�PDO]HPH\H�JHUH÷LQGHQ�X]DNVD�
� =D\ÕI�JD]�NRUXPDVÕ�
� .DUDUVÕ]�DUN�
� =D\ÕI�Q�IX]L\HW�
� .D\QDN�SURILOL�GHIRUPDV\RQX�úHNOLQGH�VRUXQODUOD�NDUúÕODúÕOÕU�
.D\QDN�WRUFX�PDO]HPH\H�JHUH÷LQGHQ�\DNÕQVD��
� Tel besleme problemleri;

� $úÕUÕ�WRUo�ÕVÕQPDVÕ�
� *D]�oÕNÕúÕ�SUREOHPOHUL�
� =D\ÕI�J|U�ú�SUREOHPOHUL�EDú�J|VWHULU�
'R÷UX� WHO� oÕNÕú� X]DNOÕ÷Õ�� \�NVHN� ND\QDN� SDUDPHWUHOHULQGH� �KÕ]�� YROWDM�� WHO� EHVOHPH� YE��� WHO
oDSÕQÕQ����NDWÕ��G�ú�N�ND\QDN�SDUDPHWUHOHULQGH�������NDWÕ�NDGDU�DOÕQÕU�
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������������������������������ùHNLO������7HO�oÕNÕú��PDO]HPH�X]DNOÕNODUÕ

.D\QDN�URERWX�X\JXODPDVÕQGD�WHO�oÕNÕú�X]DNOÕ÷Õ��\DNODúÕN����PP�DOÕQPÕúWÕU�

3.3 ���.D\QDN�8\JXODPDVÕ�6RQXoODUÕ
.DUWH]\HQ� NRRUGLQDWOÕ� ND\QDN� URERWX� LOH� \DSÕODQ� YH� ³7HNQLN� 1'7� *|]HWLP� 'DQÕúPDQOÕN
+L]PHWOHUL�6DQ��YH�7LF��/7'��ùWL´�WDUDIÕQGDQ�UDG\RJUDILN�ND\QDN�WHVWLQH�WDEL�WXWXODQ�SDUoDODUÕQ
E�\�W�OP�ú�UHVLPOHUL�DúD÷ÕGD�YHULOPLúWLU�

'DKD�|QFH�EHOLUWLOHQ�ND\QDN�SDUDPHWUHOHULQH�HN�RODUDN��X\JXODPDODU�ND\QDN�PDNLQHVL�VÕFDNOÕN
D\DUÕ����NDGHPHGH�ROPDN��]HUH�\DSÕOPÕúWÕU�

         

���������������������������������������ùHNLO������.D\QDN�X\JXODPDVÕ��Z��
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������������������������������������ùHNLO������.D\QDN�X\JXODPDVÕ��Z��

          

�����������������������������������ùHNLO������.D\QDN�X\JXODPDVÕ��Z��

5HVLPOHUGH� GH� J|U�OG�÷�� JLEL� ND\QDN� URERWX� LOH� ROGXNoD� G�]J�Q� YH� WHPL]� ND\QDN� GLNLúOHUL
HOGH�HGLOPLúWLU��%LULQFL�|UQHNWH�NRUX\XFX�JD]ÕQ���OW�GDN�VHYL\HOHULQGH�ROPDVÕ�QHGHQL\OH�NDEXO
HGLOHELOLU� PLNWDUGD� VÕoUDPD� ROPXúWXU�� 6RQUDNL� X\JXOPDODUGD� EX� VHYL\H� ��� OW�GDN¶QÕQ� ELUD]
�]HULQH�oHNLOPLúWLU�

7HNQLN� 1'7� *|]HWLP� 'DQÕúPDQOÕN� +L]PHWOHUL� 6DQ�� WDUDIÕQGDQ� YHULOHQ� UDSRUGD� NDUWH]\HQ
NRRUGLQDWOÕ�ND\QDN�URERWX�LOH�\DSÕOPÕú�ND\QDN�X\JXODPDODUÕQGD��PDO]HPH��NRUX\XFX�JD]�YH\D
WHO� �]HULQGHNL� QHP�� \D÷�� ER\D� JLEL� \DEDQFÕ�PDGGHOHU� QHGHQL\OH� ROXúDQ� J|]HQHN� �$D��� YH\D
ERUXFXN� �$E��� \DQOÕú� oDSWD� WHO� VHoLPL�YH\D� WRUFXQ� VWDELO� WXWXODPDPDVÕ�JLEL� \DQOÕúODU� VRQXFX
J|U�OHQ� WHN� FXUXI� NDOÕQWÕVÕ� �%D�� YH\D� VÕUDOÕ� FXUXI� NDOÕQWÕVÕ� �%E��� HQLQH� oDWODN� �(D��� ER\XQD
oDWODN� �(E�� KDWD� WLSOHULQH� UDVWODQPDPÕú� ND\QDN� LúOHPOHUL� EX� NULWHUOHUH� J|UH� EDúDUÕOÕ
EXOXQPXúWXU�

<DSÕODQ� ND\QDN� LúOHPLQGH� VDGHFH� N|N� KDWDVÕ� �URRW� GHIHFW�� GHQLOHQ� KDWD\D� UDVWODQPÕúWÕU�� %X
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KDWDQÕQ�WHPHO�QHGHQL�HNVLN�Q�IX]L\HWWLU��%X�GXUXPD�\DQOÕú�ND\QDN�SDUDPHWUHOHUL��G�ú�N�DNÕP�
\DQOÕú� WRUo� DoÕVÕ� YE��� YH\D� \DQOÕú� WHO� NXOODQÕPÕ� VHEHS� RODELOLU�� .D\QDN� WHOL� YH� WRUFXQ� DoÕVÕ
ND\QDN�PDO]HPHVLQH�X\JXQ�ROGX÷XQD�J|UH�����PP�oDSÕQGDNL�WHO�LOH�X\JXODQDQ�DNÕP���PP¶OLN
VDFODU� LFLQ� \HWHUOL� JHOPHPLúWLU� GHQLOHELOLU�� %X� GXUXPD� ELU� NDQÕW� RODUDN� GD� EHQ]HU� ND\QDN
SDUDPHWUHOHUL\OH�����PP¶OLN�VDFODUOD�\DSÕODQ�X\JXODPDODUGD�Q�IX]L\HW�SUREOHPLQLQ�ROPDPDVÕ
J|VWHULOHELOLU��%X�VRUXQ� WDNLEHGHQ�GHQH\OHUGH�ND\QDN�PDNLQHVL��]HULQGHQ�DNÕP�\�NVHOWLOHUHN
JLGHULOPLúWLU�

$\UÕFD�N|N�KDWDVÕQÕ�HQ�D]D�LQGLUPHN�YH�JHoHUOL�ELU�Q�IX]L\HWL�JDUDQWL�HGHELOPHN�LoLQ�ND\QDN
HGLOHFHN�NDOÕQ�PDO]HPHOHU�|Q� ÕVÕWPD�GHQHQ� LúOHPH� WDEL� WXWXODELOLU��.�o�N� SDUoDODU� IÕUÕQODPD
\|QWHPL� LOH� ÕVÕWÕODELOLUNHQ�� E�\�N�PDO]HPHOHU� úDO�PR� LOH� DVHWLOHQ�RNVLMHQ�YH\D�E�WDQ� DOHYLQH
PDUX]�EÕUDNÕODELOLU�

.D\QDN�X\JXODPDODUÕQÕQ�UDG\RJUDILN�WHVW�UDSRUX�(N��¶GH��U|QWJHQOHUL�LVH�(N��¶GH��YHULOPLúWLU�

(N� RODUDN� URERWXQ� N|úH� G|QPH� YH� WHNUDUODQDELOLUOLN�� EDúODGÕ÷Õ� QRNWD\D� JHUL� G|QHELOPH
KDVVDVL\HWLQL� J|VWHUPHVL� DoÕVÕQGDQ� �� PP� NDOÕQOÕ÷ÕQGD� G�]� ELU� VDF� OHYKD� �]HULQH� ��� FP¶OLN
NHQDUODUD� VDKLS� NDUH� úHNOLQGH� ELU� ND\QDN� \DSWÕUÕOPÕúWÕU�� %X� ND\QDN� úHNLO� ����¶GD
görülmektedir.

                               

���������������������������������������������������ùHNLO�������.DUH�ND\QDN
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4. SONUÇLAR

%X�oDOÕúPDGD�WDPDPHQ�ELOJLVD\DU�NRQWUROO���VDELW�ELU�KÕ]GD�KDUHNHW�HGHUNHQ�RWRPDWLN�RODUDN
JD]� YH� WHO� EHVOH\HELOHQ� NDUWH]\HQ� NRRUGLQDWOÕ� ELU� ND\QDN� URERWX� WDVDUODQPÕú� YH� �UHWLOPLúWLU�
%�W�Q� HOHNWURQLN� YH� PHNDQLN� NÕVÕPODUÕ� oDOÕúPD� GDKLOLQGH� ROXúWXUXODQ� URERW� LoLQ�� ND\QDN
\DSÕODFDN� X]XQOXN�� ND\QDN� KÕ]Õ� JLEL� SDUDPHWUHOHU� |]HO� \D]ÕODQ� ELOJLVD\DU� SURJUDPÕQGDQ
WDQÕPODQDELOPHNWHGLU�

%X�NDUWH]\HQ�NRRUGLQDWOÕ�ND\QDN� URERWX�� HOOH�YH\D�RWRPDWLN�DUDED� LOH� \DSÕODQ�ND\QDN� LúOHPL
KÕ]ODUÕ\OD� D\QÕ� \D� GD� GDKD� \�NVHN� KÕ]ODUGD� VD÷OÕNOÕ� ND\QDN� \DSDELOPHNWHGLU�� 5RERW�� ND\QDN
LúOHPL� VÕUDVÕQGD�ELULP�]DPDQGDNL�KDUHNHW�PLNWDUÕQÕ� VDELW� G�]H\GH� WXWWX÷X� LoLQ� \DSÕODQ� LúOHP
HOOH�\DSÕODQ�EHQ]HU�ND\QDN�LúOHPLQH�QD]DUDQ�GDKD�D]�WHO�YH�JD]��KDUFDPDNWD�YH�GDKD�G�]J�Q
ROPDNWDGÕU�� 6LVWHPH� D\QÕ� SDUDPHWUHOHU� JLULOGL÷LQGH� DUGÕúÕN� ND\QDN� LúOHPOHULQGH� EHOLUOL� ELU
VWDQGDUW�\DNDODQPDNWDGÕU��%X�GD��UHWLP�DúDPDVÕQGD�LVWHQHQ�ELU�GXUXPGXU�

3URMHQLQ� EX� KDOL� ND\QDN� LúOHPLQL� WDPDPHQ�RWRPDWLN� RODUDN� JHUoHNOHúWLUHELOPHNWH� YH\D� LSWDO
HGHELOPHNWH�� oDOÕúPD� DODQÕ� LoHULVLQGH� KHU� \HUH� ����PP¶GHQ� GDKD� N�o�N� KDWDODUOD� �NRRUGLQDW
VDSPDVÕ�� NHQGLVL� JLGHELOPHNWH� YH� VÕQÕU� DQDKWDUODUÕ� LOH� WDQÕPOÕ� RODQ� VLVWHP� VÕIÕUODUÕQD� JLGLS
SR]LV\RQ�DODELOPHNWHGLU��%�W�Q�EX�|]HOOLNOHULQ�\DQÕQGD�VDGHFH�ND\QD÷D�EDúODQDFDN�\HULQ�HOOH
D\DUODQPDVÕ�\D�GD�ND\QD÷D�EDúODQPDVÕ�JHUHNHQ�\HUGH�ELOJLVD\DU�SURJUDPÕ�YDVÕWDVÕ\OD�NRPXW
YHULOPHVL�JHUHNPHNWHGLU��%X�HNVLNOL÷L�JLGHUPHN��URERWXQ�NHQGLVLQLQ�SDUoD\Õ�EXODUDN�ND\QD÷D
EDúOD\ÕS� ELWLUHELOPHVL� DPDFÕ\OD� URERWD�� E|O�P� �����¶GH� �.D\QDN� 5RERWX� 6HQV|UOHUL�
EDKVHGLOHQ�PHWDO�DOJÕOD\ÕFÕ�VHQV|U�X\JXODQDELOLU�
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