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Anahtar kelimeler:  -6Al-4V 

 
Improvement of Surface Quality of W-EDMed Ti 6Al 4V Alloy by Magnetic Abrasive 

Finishing 
 

Abstract: Wire electro discharge machining method is an unconventional manufacturing method used in the machining of Ti 
6Al 4V alloy, which is in the group of materials that are difficult to machine. Undesirable formations such as cracks, recast 
layers and craters that affect the mechanical properties of the material occur on the surface of the material machined in the 
method. A second finishing process is required to eliminate these formations and improve both the mechanical properties and 
the surface quality. In this study, the surface qualities of the specimens made of Ti 6Al 4V alloy machined with wire electro 
discharge method under constant machining conditions were increased by magnetic abrasive finishing method. In the study, 
the effects of machining time, abrasive size, number of cycles and magnetic field parameters on process performance were 
investigated with the experimental design of Taguchi L9 orthogonal array. After machining with magnetic abrasives, surface 
roughness improvement rates (SRIR) and material removal rates (MRR) were determined. Scanning electron microscopy 
(SEM) images of the specimens were taken and surface properties and recast layer structures were examined. As a result of the 
study, it was determined that the MRR values decreased with the increase of the processing time; increase with the increase of 
abrasive size, the rotation number and the magnetic field, SRIR values were measured as 92% on average and this result 
increased up to 96% with appropriate processing conditions. It has been determined that the amount of residual layer has been 
completely removed in all experiments. 
 
Key words: Magnetic abrasive finishing, Wire electro discharge machining, Surface quality, Recast layer, Ti-6Al-
4V. 
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 kesilmesi. 
 

Tablo 1. . 
 

Kesme Parametresi  
 0.25 

Vurum süresi (ns) 500 
Gerilim (V) 100 

 5 
2) 5.5 

 
Tablo 2. . 

 
Özellik  

Sertlik (HV) 600 

 1660 

 832 
 745 

 34 

Elastikiyet modülü (X106 MPa)  11.3 

 
Tablo 3. . 

 
Element Ti Al V Fe O C N H 
% 89.464 6.08 4.02 0.22 0.18 0.02 0.01 0.0053 

 
2.2. Deney Parametrelerinin Belirlenmesi 

 

Taguchi L9 ortogonal dizin 

Tel 

 

 

Tel ilerleme yönü 
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µm
 

Tablo 4.  
 

Deney No Süresi 
(dk) 

Boyutu (µm) 

Devir 

(dev/dk) 

Manyetik 
Alan 
(mT) 

Deney No Süresi 
(dk) 

Boyutu (µm) 

Devir 

(dev/dk) 

Manyetik 
Alan 
(mT) 

1 20 75 400 130 6 40 106 400 145 
2 30 75 600 145 7 20 150 800 145 
3 40 75 800 170 8 30 150 400 170 
4 20 106 600 170 9 40 150 600 130 
5 30 106 800 130      

 
 

 

sahip ekipmanlar ise SOLIDWORKS 
 ve eklemeli imalat 

te görülmektedir. 

 
  

 
2.4. Manyetik Kut  

 

.  

4-a NSNS-S oryantasyona sahip manyetik kutup s
-S oryantasyonu NNNN-S 

NNNN-S oryantasyonu 4-
b - . 
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  NSNS-S oryantasyonu, b: NNNN-S 
oryantasyonu).  

 

arak tespit 
 

 
 

 

Johnford . 

. Y , 
gr hassasiyete sahip Precisa marka XB 220A model terazi ile . 

Mengene 

döküle

 
 

3. Deneysel Sonuçlar  
 

 
 

  
                                     (1) 

 t
2,265-5,813 mg/d  3,78 mg/d   

 

A A 

A-A Kesiti 

B B-B Kesiti 

B 

A 

B 

A 

A-A Kesiti 

B-B Kesiti 

b) 
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 görülmektedir. 

-
 

engelleyecektir. 
görülmektedir.  

üzerinde bir 
 

 
Tablo 5. k o  

  

Deney 
No 

(mg) 
(mg/dk) 

Deney 
No 

(mg) 
 

Deney 
No 

(mg) 
 

1 45,3 2,265 4 80,1 4,435 7 63,9 5,813 

2 117,2 3,825 5 174,4 3,683 8 110,5 4,005 

3 153 3,906 6 118,1 2,952 9 177,4 3,195 

  

 
  

 
 

 

zygo ZeGage marka 3 boyutlu 
Yüzey  
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                    (2) 

Burada Rai ve Ras  
 Numunelere ait   

%85,979-% 96,973  Ortalama  % 
92,148   

göstermektedir. lere ait 3 boyutlu yüzey görüntüleri görülmektedir. 
 

Tablo 6. Yüzey  
 

Ortalama 
Yüzey 

Pürüzlülük 
 

Yüzey 

(%) 

Ortalama 
Yüzey 

Pürüzlülük 
 

Yüzey 

(%) 

Ortalama 
Yüzey 

Pürüzlülük 
eri (µm) 

Yüzey 

(%) 

1 0,145 91,043 4 0,149 90,769 7 0,153 90,542 

2 0,082 94,935 5 0,049 96,973 8 0,227 85,979 

3 0,114 92,958 6 0,147 90,920 9 0,078 95,182 

 =1,619 µm 

.  
 

seviyeden 3. seviyeye geçilmesiyle 

beklenmektedir. 
- yinde daha 

 
D  artt

 Bu durum merkezcil kuvvetin etkisiyle 

rilebilir.     
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