
International Journal of Latest Technology in Engineering, Management & Applied Science (IJLTEMAS) 

Volume VII, Issue VIII, August 2018 | ISSN 2278-2540 

 

www.ijltemas.in Page 6 
 

Mechanical Characterization of Mn-Cu Shape 

Memory Alloys 

G. Antony Wilbert Singh 

Assistant Professor, Department of Mechanical Engineering, Dr. Sivanthi Aditanar College of Engineering, Tiruchendur- 628 

215, Tamilnadu, India 

Abstract:-Shape memory alloys have the ability to regain its 

original shape, after the removal of external load or 

temperature. The characteristics were due to the austenite to 

martensite transformation. The aim of the present work is to 

fabricate Mn-Cu shape memory alloys, by powder metallurgy 

technique. Also the present investigation aims to characterize the 

SMAs by conducting mechanical test. The findings from the 

investigation will be helpful in utilizing the Mn-Cu SMAs for 

special applications. The tensile strength of the SMA was found 

to be 210 Mpa. The hardness of the samples was found to be 198 

VHN. 
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I.  INTRODUCTION 

hen the SMA is heated, it keeps the original shape in 

memory after deformation and regains its original 

shape. The SMA has unique characteristics of relationship 

between stress, strain and temperature. The above said 

relation was based on crystallographic reversible 

thermoplastic martensitic transformation. At low temperature 

the martensite phase transformation taking place, whereas the  

higher temperature transformation is austenite. 

From the literature it was known that the Mn-Cu 

SMAs can be utilized in applications where high damping 

capacity required [1-4]. The transformation of martensite  in 

these SMAs was the  physical basis of shape memory effect 

(SME) and high damping capacity. The decomposition of 

original γ-solid solution according to the spinodal mechanism 

precedes the thermo elastic martensitic transformation (MT) 

FCC-FCT in Mn-Cu alloys [5-7]. The transformation of FCC-

FCT in this alloys with 40...55 at. % Mn is an issue. The focus 

of the present work is to investigate the Mn-Cu SMAs in 

mechanical and microstructural manner. 

II. EXPERIMENTAL PROCEDURE 

 The metal powders of Mn and Cu are taken 

according to the weight composition as shown in table.1. 

TABLE I Elemental composition 

Metal Mn Cu 

Weight (%) 58 42 

 The metal powders of desired composition was taken 

and mixed well in the ball mills for several minutes for 

throughout mixing. After ball milling, the mixed powders are 

taken, compacted and sintered using powder metallurgy 

technique. The cylindrical die of 19 mm diameter was utilized 

for fabrication. The sintering temperature and pressure are 

750 Mpa and 620
O
C, for 1 hour. The specimens are then hot 

forged to avoid the voids and internal discontinuities, thereby 

improving its mechanical strength. Then the specimen was 

machined using wire cut EDM for mechanical 

characterization. 

III. RESULTS AND DISCUSSION 

A. Tensile characterization 

 The Mn-Cu SMA samples were investigated for their 

mechanical characterization by conducting the tensile 

strength, by a special designed fixture. The purpose of the 

fixture is to hold the small specimen in rigid manner. The 

tensile strength of 215 Mpa, 205 Mpa and 210 Mpa was 

obtained for the three samples successively. The average 

tensile strength of 210 Mpa was obtained. The strength of this 

SMA was due to the intermetallic compounds formation like 

MnO2 and CuO2 etc. Moreover the precipitates are formed, 

since the melting point of Mn in very low than the sintering 

temperature. This paves the way for such tensile strength in 

these Mn-Cu samples. 

B. Hardness values 

 The samples were also characterized mechanically 

through hardness testing. An applied load of 50 gms for 20 

seconds. At various spots on the Mn-Cu SMAs, the hardness 

values obtained was varying, which clearly indicates the 

presence of intermetallic elements as mentioned in the above 

said case. This in turn restricts the indentation and resists the 

deformation, thereby the hardness values increased. An 

average hardness value of 198 VHN was obtained in the 

region nearby the central region. 

IV. CONCLUSION 

1. The Mn-Cu SMA samples were successfully 

fabricated using powder metallurgy techniques. 
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2. An average hardness value of 198 VHN was 

obtained in the region nearby the central region. 

3. The average tensile strength of 210 Mpa was 

obtained. 

4. The formation of precipitates and intermetallic 

compounds plays a major role in their mechanical 

properties. 
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