
T.C 

FIRAT ÜNİVERSİTESİ 

FEN BİLİMLERİ ENSTİTÜSÜ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
TERMAL BUHARLAŞTIRMA METODU İLE BAKIR ESASLI 

ŞEKİL HAFIZALI ALAŞIM ÜRETİLMESİ 

Ayşe TEKATAŞ 

Yüksek Lisans Tezi 

Fizik Anabilim Dalı  

Yrd. Doç. Dr. Canan AKSU CANBAY 

2013 

 

  



T.C 

FIRAT ÜNİVERSİTESİ 

FEN BİLİMLERİ ENSTİTÜSÜ 

 

 

 

 

 

 

 

TERMAL BUHARLAŞTIRMA METODU İLE BAKIR ESASLI 

ŞEKİL HAFIZALI ALAŞIM ÜRETİLMESİ 

 

 

 

 

 

YÜKSEK LİSANS TEZİ 

Ayşe TEKATAŞ 

(102114106) 

 

 

 

Anabilim Dalı: Fizik 

Programı: Genel Fizik 

 

 

Tez Danışmanı: Yrd.  Doç. Dr. Canan AKSU CANBAY 

 

 

 

 

AĞUSTOS-2013 

 



 

T.C 

FIRAT ÜNİVERSİTESİ 

FEN BİLİMLERİ ENSTİTÜSÜ 

 

 

 

 

 

 

TERMAL BUHARLAŞTIRMA METODU İLE BAKIR ESASLI 

ŞEKİL HAFIZALI ALAŞIM ÜRETİLMESİ 

 

 

 

 

 

YÜKSEK LİSANS TEZİ 

Ayşe TEKATAŞ 

(102114106) 

 

 

Tezin Enstitüye Verildiği Tarih  : 14.08.2013 

                                           Tezin Savunulduğu Tarih  : 26.08.2013 

 

 

Tez Danışmanı:    Yrd. Doç.Dr. Canan AKSU CANBAY 

Diğer Jüri Üyeleri:   Prof. Dr. Fahrettin YAKUPHANOĞLU 

Doç. Dr. Sefa KAZANÇ 



II 

 
 
 

 hocam Yrd.  

Dr. 

 

 

Dr. Zuhal 

 

 

arkada  

-Efrahim 

 

 

 

       

 

 

 

BAP-FF.12.14  

 
 

 
 
 

 2013 

 



II 

 

 ................................................................................................................................ II 

 ..................................................................................................................III 

 .................................................................................................................................. IV 

SUMMARY ......................................................................................................................... V 

 ........................................................................................................ VI 

 ................................................................................................... VIII 

 .................................................................................................... X 

 ................................................................................................................................ 1 

 ...................................................................... 2 

 ......................................................................... 2 

 .............................................................................................. 3 

 .................................................................................................................. 3 

 ...................................................................................................................... 4 

2.3.  ........................................................... 4 

 ................................................................................. 6 

 ........................................................................................... 6 

 ......................................................................................... 6 

 .................................................................... 8 

                   11 

 

 .................................................................................................................................... 12 

 ....................................................................................................................... 13 

 ................................................................................................ 13 

 ................................. 15 

rasyonu ............................................................. 16 

 ........................................................................................................................ 18 

3.7.1.Ka  ........................................................................................................... 19 

 ............................................................................................................... 19 

 .................................................................................... 24 

4.MATERYAL VE METOT ............................................................................................ 27 

4.1 Materyal ..................................................................................................................................... 27 

4.2. Metot ......................................................................................................................................... 29 

4.2.1. EDX Analizleri ....................................................................................................................... 29 

4.2.2.X-  ............................................................................................. 29 



III 

 ......................................................................................................... 30 

 ................................................................................................................ 32 

alorimetri (DSC) .............................................................................. 33 

 ........................................................................................ 35 

5. BULGULAR        34 
5.1. EDX Analizleri                                                                                                     35 
 
5.2. X-  39 
 

lemler                  41 
 
5.3.1. Cu-Al-  ..................................................................... 42 

 ................................................................ 44 

5.4.1 Cu-Al-  .................................................................................................................... 45 

5.5. Cu-Al-  ................................................................................................................... 48 

 ..................................................................... 50 

 ............................................................................................... 55 

KAYNAKLAR                                                                                                                    57 

 ....................................................................................................................... 63 

 

 



IV 

 

 

Cu-Al-Ni 

-Al-

 a

ve ince filmin; EDX analizi, X-

 

-Al-

 -

belirlendi. 

-

 

- -Al-

i . Fakat ince filmde bu 

ir miktarda malzeme 

belirlenirken ince filmde bu 

 

 

Anahtar Kelimeler: Cu-

 



V 

SUMMARY 

Production of Copper Based Shape Memory Alloy By Thermal Evoporation Method 
 

In this study, Cu-Al-Ni shape memory alloy produced by the method of thermal 

evaporation. Initially in this experimental process, determined Cu-Al-Ni shape memory 

alloy was obtained using electroslag remelting method. Then, the obtained alloy ingots was 

cut to small pieces, and coated on the silisium as a thin film with thermal evaporation 

method. After this experimental method, thermal and structural characteristics of the alloy 

and  thin film obtained by thermal evaporation process were analyzed. EDX analysis, X-

ray diffraction, metallographic methods, differential scanning calorimetry (DSC) and 

differential thermal analysis (DTA) of the alloy and thin film was used in this analysis. 

At the end of the observations, the reflection planes of both Cu-Al-Ni alloy and the 

thin film obtained by the method of thermal evaporation of this alloy determined by X-ray 

measurements. The owned structures of the alloy and thin film were examined by 

metallographic analysis and SEM observations. The start and finish temperatures of 

characteristic austenitic and martensitic phase of the alloy and thin film was determined. 

As a result of differential thermal analysis measurements, in high-temperature and low-

temperature region regular and irregular phase transitions were determined in the structure 

of the alloy and the thin film.  

Obtained data were evaluated at the end of the experimental process. Accordingly, 

for the purpose of this thesis, Cu-based Cu-Al-Ni shape memory alloy was obtained by the 

method of thermal evaporation. The martensitic structures were observed in the alloy, but 

these observations could not be observed in thin film.  While austenitic, martensitic phase 

observed in thin film. This is because very small amount of the material was coated on the 

Si substrate in the thin film  by thermal evaporation method. Although the eutectoid point 

determined in TG / DTA measurement of the alloy, this analysis could not be made for thin 

film. 

 

Keywords: Cu-based shape memory alloy, thermal evaporation, structural analysis, 

the characteristic transformation temperature. 
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5.BULGULAR 
 
5.1. EDX Analizleri 
 
 

 

 
Date:07/12/2012 13:07:04 HV:20.0kV Puls th.:11.58kcps 
 
El AN  Series  unn. C norm. C Atom. C Error 
               [wt.%]  [wt.%]  [at.%]   [%] 
------------------------------------------- 
Al 13 K-series  12.00   14.29   28.12   0.6 
Ni 28 K-series   2.88    3.43    3.10   0.1 
Cu 29 K-series  69.12   82.29   68.78   1.9 
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------------------------------------------- 
        Total:  84.00  100.00  100.00 
 

 
Date:07/12/2012 13:07:35 HV:20.0kV Puls th.:11.80kcps 
 
El AN  Series  unn. C norm. C Atom. C Error 
               [wt.%]  [wt.%]  [at.%]   [%] 
------------------------------------------- 
Al 13 K-series  12.47   14.92   29.17   0.6 
Ni 28 K-series   2.74    3.29    2.95   0.1 
Cu 29 K-series  68.32   81.79   67.88   1.9 
------------------------------------------- 
        Total:  83.53  100.00  100.00 
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Date:07/12/2012 13:24:09 HV:20.0kV Puls th.:11.31kcps 
 
El AN  Series  unn. C norm. C Atom. C Error 
               [wt.%]  [wt.%]  [at.%]   [%] 
------------------------------------------- 
Al 13 K-series   4.68    5.58    7.47   0.3 
Si 14 K-series  45.34   54.08   69.56   2.0 
Ni 28 K-series   0.61    0.72    0.45   0.1 
Cu 29 K-series  33.21   39.62   22.52   1.0 
------------------------------------------- 
        Total:  83.83  100.00  100.00 
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Date:07/12/2012 13:24:40 HV:20.0kV Puls th.:11.31kcp 
 
El AN  Series  unn. C norm. C Atom. C Error 
               [wt.%]  [wt.%]  [at.%]   [%] 
------------------------------------------- 
Al 13 K-series   4.55    5.22    7.12   0.3 
Si 14 K-series  45.17   51.81   67.93   2.0 
Ni 28 K-series   0.83    0.95    0.60   0.1 
Cu 29 K-series  36.63   42.01   24.35   1.1 
------------------------------------------- 
        Total:  87.18  100.00  100.00 
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( C) 
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( C) 
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( C) 

Mf  

( C) 

Mmax 

( C) 

 

(J/g) 
A M 

(J/g) 

5 68,47 82,38 74,70 66,90 54,45 60,27 -8,19 8,69 

15 71,36 90,29 79,05 70,88 40,06 58,97 -9,69 5,01 

25 72,17 96,10 86,35 68,75 51,52 58,60 -8,99 5,65 

35 59,16 118,83 90,16 69,84 45,07 58,33 -5,18 5,83 
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