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Today, laser welding is a joining method that is used instead of traditional resistance 
welding and inert-gas welding methods and has superior features in terms of quality, 
speed and economy. Laser welding is preferred in the industry due to its high process 
speed and its tendency to mass production. In addition, combining metal sheets with laser 
welding method compared to other welding methods; It also provides many different 
possibilities such as welding different types of metals and obtaining a narrower welding 
area.  
 
In this study, the general usage areas of laser welding, its place in automotive, its 
important parameters and the effects of laser seam geometries on different joining types 
and different loading conditions were investigated. The effects of laser power and welding 
speed parameters on weld penetration have been studied in a macro scale. Welds in 
different seam geometries were applied with the determined optimum welding parameters 
and they were subjected to tests under different loading conditions. It is predicted that 
these studies will help the appropriate seam form selection stage in the use of laser 
welding method instead of the joining methods currently used in the industry. In this way, 
the process steps will be shortened and the welding will be performed in an optimum way. 
 
 
Key words: Laser welding, laser stitch form, laser stitch geometries, laser stitch, welding 
strenght 
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1.  
 

 

 

 yeni birle

teknikleri 

ad  

 

(  ve ark. 2009)

 

 

no

 

 

 

 

; ilk olarak parametr

nelere 

ve  

  

 

 



2 
 

2.  
 

 

 

 

alara girdi olacak; laze , 

  

 

2.1 , , Sistemleri  

 

 

 

 

gelmektedir. 

 

dalga boyu denmektedir. . 
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lar

 

 

  

 

ler(Gribbin, 2000). 

 

;  

- 

. 

- . 

- . 

-  

. 

- L  

 

 

 

Lazerin g

 

 



4 
 

n etkisi ile elde edilen, 

 

veya lazer olarak isimlendirilir (Schawlow ve ark. 1958). 

 
-neon 

2 

)(Sorokin ve ark. 

 

 

 x-  ilk 

lazerdir (Matthews ve ark. 1985). 

 
  

 

 
2.1.3. Lazer  

 
eltilmesi ilkesine 

i sonucunda 
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. nda atomun foton yayarak  

(  2014) 

 

ilki  atomun  

seviyes

 2006). 

 

k

 2006). 

 

yayara
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 . Bunlar: 

(Convissar, 2016) 

1- Aktif Ortam 

2-  

3-  

4-  

 

.  (Convissar, 2016) 

 

2 benzeri gazlar, erbiyum ve 

 ya da 

 

 

r. 
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2 

 

 

2.1.5. Lazer Sistemleri 

 

maddelerin 

 

 

 lazerleri, Nd:YAG lazer sistemi, Nd:CAM lazer 

sistemi, ruby(yakut) lazer sistemi

 

 

 2006)  

 vb.)  

vb.) 

 

 lazerlerinde, lazer 

r 
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-

 

 

Akti  

-YAG lazerlerinde aktif madde, yttrium-

-

n iyi 

 

 

 

  

 

k    

ortalama  0,3-   

elde edilebilen abilmektedir. 

 

Nd:YAG lazer sisteminin temel  
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. Nd:YAG lazer sisteminin Katayama, 2013) 

 

 

 

 

Corundum(Al2O3), yakut lazerlerinin ana maddesi olup, krom ile desteklenmektedir. 

olan lazerlerdir(Arslan, 2017). 
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.  

 

 ya 

oksit ve

2015). 

 

 

 

 

.  
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Helyum-

 2 lazerlerinde 

 

 
CO2 

 

 

 

B

 

 

.  
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(Arcan, 2011).  

 

2.1.6  

 

 

 

laz

 

 

.  
 

 

 

 lazer 

kaynak 

(Nayak ve ark. 2015, Yuce ve ark. 2016). 
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2.2  

 

 

 

Lazer 

lan ve ark. 2001). 

 

 

 

 

 

 

. ) 
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Nd:YAG ve fiber diyot lazerler, gaz lazerlerinde de CO2 

2  

 

granattan 

r. 

Nd:YAG 

i 

(Sivagurumanikandan ve ark. 2018).       
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ve ark, 2013). Fiber optik lazer prosesinde kaynak malzemesi olarak genellikle 3 ila 9 

2011). 

 

 

. sistemi (Buchfink, 2007) 

 

k bir alana 

neden ol
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. CO2 lazer sistemi (Buchfink, 2007) 

 

2.2.2  

 

kay (Duley, 1999).  

 

(Abbott ve ark., 1994). 

 

on 

e 
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La e  

olmayan ve ge .  

  

 

.  

 

labilmektedir(Jokinen, 2004). 
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. Lazer ) 

 

inimi 

ark. 2015, Yuce ve ark. 2016). 

 

2.2.3  

 

ava  

2 

minimuma 
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2014). 

 

2.2.4  

 

 Lazer kay

avantajl  

 

- , 

- , 

-Kaynak  

, 

-Elektrot ya da herhangi bir dolgu malzemesi 

 

- yetik ort  

-Oda , 

- , 

- , 

- konvansiyonel kaynak 

y . 

 

 

 

- , 

- K    

, 

- ne sahip olan malzemeler

 

-  
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2.2.5. Lazer Kaynak Kalitesini Etkileyen Parametreler 

 

Bunun nedeni, 

lazer ka nin, 

.  lazer 

 eksenel olarak   

 

Kayn re Kusinski, 2001): 

 

 

 

 

  

  

 

 

 emme kabiliyetlerini etkilemektedir. 
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 hatta delinmesine neden olur. 

 

 

015). 

 

[kW] ile birlikte  [kJ / mm] belirlemektedir. (Denklem 2.1). 

 

2015). 

                                                                                                                    

(2.1) 

 

2 

len, 2006).   
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. K CO2 

fonksiyonu (Duley, 1998) 

 

 

 

i 

 

 

ger

sahipse bu  
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. Ayna ve  

 

1998). 

 

 



24 
 

 

Lazer kayna

Azo Bu gazlar 

 

 

Koruyucu gazlar genellikle 10 ila 40  lt/dk . D

   debiler  gerekmektedir

  

yol  (Behler ve ark, 1988). Koruyucu g  

d  

 

 

.  plazma   etkisi 

(Duley, 1998) 
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kimyasal 

eyini 

 

 

 

 

 

 

kapla

, 2018) 
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stab

 

 

Lazer kayna
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3. MATERYAL ve  
 

3.1. Materyal 

 

an 0.7 mm ve 2mm  galvanizli DX54D+Z 

  

lazer iyet 

 

 

 0.7mm 

  

   

 

biri olan 

mamuller   kimyasal 

  

 

DX54D+Z malzemesinin kimyasal kompozisyonu 

Malzeme C 
max. 

Si 
max. 

Mn 
max. 

P 
max. 

S 
max. 

Ti 
max. 

DX54D+Z 0,12 0,60 0,60 0,10 0,045 0,30 

 

 

i 

 
Malzeme 

 

Rp [Mpa] 

 

Rm [Mpa] 

 

A80 [%] 

DX54D+Z 120-220 260-350 36 
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3.2. Lazer Kaynak si ve   

 
UKA robotu ve onunla 

   

 

   

 

 -3000-

.

   

 

.   
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kaynakla 

 

 

 

 

.  

 

3.3. Parametre Belirleme  

 

tutul

 

 

 

 erin makro
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 105x45x0.7mm ve 105x45

numune  Proses 

 galvaniz  

etkisini 

  ve 

 

 

.  

 

numunelerde lazer kaynak geometrisi olarak  25mm uzunlu

 

 

 

3.5. I tipi lazer geometrisi konumu 



31 
 

ve 1800W olacak 

 

nda . 

 

en parametlerde lazer kaynak ile 

 

ve makro  

 

 

 

 

 
 

izelgesi 

 

Numune Malzeme
(mm) (W) (mm/sn) (mm)

Lazer 
Geometrisi

1 DX54D+Z 0.7-2 1350 10 0 I tipi

2 DX54D+Z 0.7-2 1350 15 0 I tipi

3 DX54D+Z 0.7-2 1350 20 0 I tipi

4 DX54D+Z 0.7-2 1350 25 0 I tipi

Numune Malzeme
(mm) (W) (mm/sn) (mm)

Lazer 
Geometrisi

5 DX54D+Z 0.7-2 1500 10 0 I tipi

6 DX54D+Z 0.7-2 1500 15 0 I tipi

7 DX54D+Z 0.7-2 1500 20 0 I tipi

8 DX54D+Z 0.7-2 1500 25 0 I tipi
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. 

 

 

 

e en numuneler kaynak 

kesme makinas

Kesim 

 ala  

 

 

  

3.6. Numune kesme  

Numune Malzeme
(mm) (W) (mm/sn) (mm)

Lazer 
Geometrisi

9 DX54D+Z 0.7-2 1800 10 0 I tipi

10 DX54D+Z 0.7-2 1800 15 0 I tipi

11 DX54D+Z 0.7-2 1800 20 0 I tipi

12 DX54D+Z 0.7-2 1800 25 0 I tipi
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Fe3  e 

, 

konumland rabilmek ve numene

 

 

 

3.7.  

 
3.4. Deney Numuneleri 

 

 ve 

.  Numunelerin lazer ile kaynat C tipi, Uzun C tipi, I tipi ve S 

  geometrisi 
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 ta tipinde ise yanyana 

 

 

Belirtilen laze  numuneler 

3.7 de bindirme, peel ve KS-II olarak isimlendirilen 

 

 

  

 

 

KS- ,60  ve 90  

 

 

Bu fark

 

 

numunel
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3.8.  

 

tirme tipi KS-II ise) belirtilmektedir. 

  

 

- 

formu 

- C :  C ile tan -II 

 

- I : K  

- -

r. 

 

larda numune

 

 
 

 

h

-

 ve 
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3.9.  

 

oturma y zeyleri 

rde olan C tipi lazer kaynak dik

  

 

    

Bu  
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3.10.  
 

 

3.11.  

 

 

3.12. -  
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l

 

 
nde; 4 adet numunede C tipi, 4 adet numunede uzun C tipi, 4 

 

 

 

13. C ve uzun C   

numuneler 

 

3.14. I ve S   

numuneler 
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numunede I tipi ve 4 adet numun

 

 

 

3.15. C  

numuneler 

  

3.16. I ve S    
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KS- 6 adet numunede C tipi, 6 adet numunede uzun C tipi, 6 adet 

numunede I tipi ve 6 

  

 

 

3.17. -

numuneler 

 

8. -

 

 
KS- , 60  ve 90  

 

 



41 
 

3.6  

 

testleri   

Zwick 

32mm/dk 

mu ve bindirme tipindeki numunelerin 

 

 

 

3.19.   

 
KS- elerin 
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KS-

 

 

 

 KS-  

 

 

 

 

3.21. KS-  
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4. BULGULAR  
 

parametrelerin kaynak  ve 

nin 

da, makro  

 

 

 

 

 

. 

 

Etkisi 

 

 

 

 

 

lerin 

 

 

n a 

mad

makro a   
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45 
 

 , 2mm 

 

makro

 

 

 

 

 

  

 

ekil 4.2 de verilen 3 

15 , 2mm 

 s

 



46 
 

 

 

lerin 

 

 

sac birbirini tutmad  

 

   

 

 

 

ir. 

NO
HIZ 

(mm/sn)

ODAK 

(mm)
DURUM

5 1500 10 0

6 1500 15 0

7 1500 20 0

8 1500 25 0 N.Yok
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makro

c ruf  
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makro

 

 

 

 

  

 

makro

 

 

lerin 

 

 

y

sac birbirini tutmad a  



49 
 

   

 

 

 

 

 

 

  



50 
 

 0.84 

 s

makro

 

 

 

 

 

  

 

kl

makro

 

 

gesinden a  
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makro

 

 

numunenin makro

ruf veya yetersiz 

fa  

 larda  
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makroy tir. B

1350 10

 

 

rk

 

 

 

 
4.2.1. 

 

 
 tipinde kaynaklanan 

  

 

  
    

 

NUNUME
KODU (W)

HIZ 
(mm/sn)

ODAK 

(mm)
(N)

1350 10 0 Bindirme C 4440,78

1350 10 0 Bindirme Uzun C 3901,04

1350 10 0 Bindirme I 5877,22

1350 10 0 Bindirme S 6444,11



53 
 

 

  

 

 

ler

kopma, ana  

 

 

.  
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4.2.2. 

 

 

eki 

 

noktala  

 
.   

 

 

 Peel  

NUNUME
KODU (W)

HIZ 
(mm/sn)

ODAK 

(mm)
(N)

1350 10 0 Peel C 807,45

1350 10 0 Peel Uzun C 927,73

1350 10 0 Peel I 3574,7

1350 10 0 Peel S 1004,9
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leri sonucunda peel 

 

 

 

Peel  

 

 

 

4.2.3. KS-

 

 

-

num

   

 15 t  

 

 

KS-II ti , 

60 , 90   
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  KS-  

 

 

 

. KS-  

 

NUNUME
KODU (W)

HIZ 
(mm/sn)

ODAK 

(mm)
(N)

1350 10 0 KS-II C 3029,52

1350 10 0 KS-II Uzun C 2443,19

1350 10 0 KS-II I 3723,64

1350 10 0 KS-II S 3783,13

1350 10 0 KS-II C 5179,55

1350 10 0 KS-II Uzun C 3414,52

1350 10 0 KS-II I 4811,37

1350 10 0 KS-II S 5935,75

1350 10 0 KS-II C 2287,12

1350 10 0 KS-II Uzun C 2132,78

1350 10 0 KS-II I 3035,99

1350 10 0 KS-II S 2970,46
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4. KS-II tipinde bi  

 

 

. KS-  

 

KS-II 
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. KS-  

 

-

 

 

 

 

 

 



59 
 

 
 

 , 

 

 

asla  optimum 

 

  t  kaynak proseslerin 

sabit kabul 

 

 

 

 

, iplerinde 

  

 

 

 

 



60 
 

uzun C 

, 

  Bindirme, KS-II- -

II- -II-

 

   

 

Ek olarak, l

; , lazer kaynak prosesinin 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



61 
 

KAYNAKLAR 
 

Abbott, D. H, Albright C. E. 1994. CO2 Shielding Gas Effects in Laser Welding Mild 
Steel. Journal of Laser Applications, 6: 69-80. 
 
Afonso, V., Roberto, J., Rossi, W. De 2010
AISI 316L stainless steel thin foils. Journal of Materials Processing Tech., 210(14): 
1838 1843. 
 

 

    
 

 
Anonim, 2018. Galvani  http://www.telepatireklamcilik.com/yazi-
detay/100-galvaniz-sonrasikaynak-telepati-reklamcilik.html  
 
Arcan, A. 2011

Tezi,   
  

 
Arslan, M. 2017. 
20.12.2020) 
 

 
LAST Fiber Lazer Sistemleri ve Teknoloj Ankara. 
 
Aytan, G. 2015. 

Y , 
 

 
Basov, N. G., Danilychev, V. A., Popov,Y.M., Khodkevich, D.D. 1970. Laser 
Operating in The Vacuum Region of The Spectrum By Excitation of Liquid Xenon With 
an Electron Beam. JETP Letters, 12: 329-331. 
 
Buchfink, G. 2007. The Laser as a Tool:A light beam conquers industrial production. 
Vogel Communications Group GmbH & Co. KG, Wurzburg, Germany, 280 pp. 
 
Convissar R. A. 2016. Principles and Practice of Laser Dentistry. Elsevier Mosby Inc., 
New York, USA, 328 pp. 
 

 Progress in Joining of Advanced Materials, International 
Materials Reviews, 43 (1): 1-44. 
 

 

Tezi,  



62 
 

.  . 
Elektrik- , 4: 16-

22. 
 
Deacon D. A. G., Elias L. R., Madey J. M. J., Raiman G. J., Schwettman H. A., Smith 
T. I. 1977. First Operation of a Free-Electron Laser, Physical Review letters, 38: 892-
894. 
 

.  , 
 Dergisi, 3: 1-10. 

 
Duley W. W., Mao Y. L., Kinsman G. 1991. Laser and Electron Beam. Proceedings 
Conference Columbia University, New York, USA, 206 pp. 
 
Duley, W. W.  1998. Laser Welding. Wiley-Interscience, New York, USA, 264 pp. 
 

 Laser Welding of Boron Steels for Light-Weight Vehicle 
Applications. Licentiate Thesis, University West, Department of Engineering Science 
Sweden. 
 
Geusic J. E., Marcos H. M., and Van Uitert L. G. 1964. 

  Applied Physics Letters, 
4: 182-184. 
 
Gribbin, J. 2000. Q is For Quantum: an Encyclopedia of Particle Physics. Touchstone, 
New York, USA, 560 pp. 
 

 
,   

  
 
Hall R. N., Fener G. E., Kingsley J. D., Soltys T. J, and Carlson R. O. 1962. Coherent 
Light Emission From GaAs Junctions. Physical Review letters, 9: 366-368. 
 
Hull, D., Souders, J. 2011. Fiber Laser Applications. The National Center for Optics 
and Photonics Education, Texas, USA. 
 
Ion, J. C. 2005. Laser Processing of Engineering Materials. Elsevier Butterworth, 
Heinemann, ABD, 569 pp. 
 
Jokinen, T.  2004. Novel ways of using Nd:YAG laser for welding thick section 
austenitic stainless steel. VTT Technical Research Centre, Finland. 
 
Kannatey, E. 2009. Principles of Laser Materials Processing. John Wiley and Sons Inc., 
New Jersey, USA, 820 pp. 
 



63 
 

,  Fen Bilimleri 
E Afyon. 
 

  
 

Teknolojisi Sempozyumu, 7-  
 
Katayama, S. 2013. Handbook of Laser Welding Technologies. Woodhead Publishing, 
Cambridge, UK, 632 pp. 
 
Kim, J., Oh, S., Ki, H., 2015. A study of keyhole geometry in laser welding ofzinc-
coated and uncoated steels using a coaxial observation method. Journal of Materials 
Processing Technology, 225: 451 462. 
 
Kusinski, J. 2001. Lasers and applications of lasers in material engineering. Scientific 
books of Kielce University of Technology, Mechanics. 
 

 Visualization of Marangoni Convection in 
Simulated Weld Pool. Welding Journal, 79: 231-235. 
 
Majumdar J. D., Manna, I. 2003. Laser processing of materials, Sadhana, 28: 495  497. 
  
Marder A.R. 2000.  The metallurgy of zinc-coated steel. Department of Materials 
Science and Engineering of Lehigh University, Bethlehem, USA. 
 
Matthews, D.L., Hagelstein, P.L.,  Rosen, M. D., Eckart, M. J., Ceglio, N. M.,  Hazi, 
A. U., Medecki, H., MacGowan, B. J., Trebes, J. E., Whitten, B. L.,  Campbell, E. 
M.,  Hatcher, C. W., Hawryluk, A. M., Kauffman, R. L., Pleasance, L. D., Rambach, 
G., Scofield, J. H., Stone, G., Weaver, T. A. 1985. Demostration of a Soft X-Ray 
Amplifier. Physical Review Letters, 54: 110-113. 
 
Meng, Y., Hrubiak, R., Rod, E., Boehler, R., Shen, G. 2015. New developments in 
laser-heated diamond anvil cell with in situ synchrotron x-ray diffraction at High Pressure 
Collaborative Access Team. Review of Scientific Instruments, 86: 1-7. 
 

Bilimleri 
Ankara.  

 
2008
 Makine Tek., 124: 152-160. 

 

 ina, 596: 44-49 
 
Palais C. J. 1992. Fiber Optic Communication. Prentice Hall, New Jersey, USA, 180pp. 



64 
 

Patel C. K. N. 1964. Interpretation of CO2 Optical Maser Experiments. Physical Review 
letters, 12: 588-590. 
 

 
Makine, 50  
 
Schawlow A. L., Townes C. H. 1958. Infrared and Optical Masers, Physical Review, 
112: 1940-1949. 
 

 2012. Lazer Nedir?  Dental 
SciSpecial Topics, 3: 1-6. 
 
Sivagurumanikandan, N., Saravanan, S., Kumar, G. S., Raju, S. 2018. Optik 

YAG laser welded super duplex stainless steel. Optik - International Journal for Light 
and Electron Optics, 157: 833 840.  
 
Sorokin P. P., and Lankard J. R. 1966. Stimulated Emission Observed From an Organic 
Dye Chloroaluminum Phtalocyanine. IBM Journal of Research and Development, 10: 
162-163. 
 
Sun, Q., Di, H. S., Li, J. C., Wang, X. N. 2016. Effect of pulse frequency on 
microstructure and properties of welded joints for dual phase steel by pulsed laser 
welding. Materials and Design, 105: 201 211.  
 

  Isotop Shift and Saturation Behavior of The 1.15-
Transition Of Ne. Physical Review letters, 10: 521-524. 
 
Tekin, G. 2019. 

 , 
 Fen Bilimleri  

 
Wirth, P. 2004. Introduction to Industrial Laser Material Processing, Hamburg, 
Germany. 
 
You, D. Y., Gao, X. D., Katayama, S. 2013. Review of laser welding monitoring. 
Science and Technology of Welding and Joining, 19(3): 181 201. 
 

 

Doktora Tezi.  Fen Bilimleri Ens
 

 
ce, C., Tutar, M., Karpat, F., Yavuz, N. 2016. The Optimization of Process 

Parameters and Microstructural Characterization of Fiber Laser Welded Dissimilar 
HSLA and MART Steel Joints. Metals. Journal of Mechanical Engineering,  6(10):, 245.  
 
 


