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Abstract. Significant research has been done to produce shape memory 

alloys that have good shape memory properties and high martensitic 

transformation temperatures. The Ti50Pt50 alloys have been found to have 

high transformation temperature of around 1050◦C; however, they exhibit 

negligible shape memory properties. The solid solution strengthening, and 
improved shape memory properties could be enhanced by ternary alloying. 

Therefore, this work investigates the effect of varying V and Ni contents, in 

the range of 6.25 to 12.5at%, on the austenitic and martensitic 

transformation temperatures, and hardness of the equi-atomic Ti50Pt50 alloy. 
Arc melting followed by casting and solution heat treatment was carried out 

to produce the alloys. As-produced alloys were characterized by using 

scanning electron microscopy, differential scanning calorimetry and 

hardness testing. The microstructures showed high volume fraction of 
second phases formed in the TiPtV alloy compared with Ti50Pt50 and TiPtNi 

alloys. The multiple phases formed in the TiPtV alloys could be the cause 

of high hardness values observed in these alloys as compared withTi50Pt50 

and TiPtNi alloys. Thermal transformation studies revealed that TiPtV 
alloys exhibit transformation temperature close to Ti50Pt50 alloy, in contrast 

with TiPtNi alloys. TiPtNi alloys thermal behaviour was improved by 

solution heat treatment. 

___________________________________ 

*Corresponding authors: TMotsai@csir.co.za and EMakhatha@uj.ac.za 

 1 Introduction 

The Ti50Pt50 alloy is classified as a high temperature shape memory alloy due to its 
ability to undergo a martensitic phase transformation at a temperature of about 1050 
◦C [1]. The martensitic phase transformation temperature of the Ti50Pt50 was found to 
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be 127 and 227 ◦C higher than those of Ti50Au50 [2][3] and Ti50Pd50 alloys [4] 
respectively [1]. This therefore makes Ti50Pt50 a potential high temperature shape 
memory alloy [3][4][5][6].  
 
Although Ti50Pt50 alloy shows thermo-elastic martensitic phase transformation at a 
high temperature, its insignificant shape memory effect and very low strength in the 
B2 phase region  makes it difficult to be used at high temperatures [1]. The 
insignificant shape memory effect of the Ti50Pt50 alloy is due to low critical stress for 
slip deformation compared to the stress required for martensitic transformation [7]. 
Partial substitution of Ti with Zr (Ti-50Pt-5Zr) and Pt with Ru (Ti-45Pt-5Ru) was found 
to be effective in improving the high temperature strength and shape memory 
properties of Ti50Pt50 [1][7]. As it is typical of shape memory alloys, the Ti-50Pt-5Zr 
and Ti-45Pt-5Ru alloys displayed the double yielding (two peaks) phenomenon on 
the DSC, something that is not observed in Ti50Pt50. Ti-50Pt-5Zr and Ti-45Pt-5Ru 
showed an increase in the critical stress slip for deformation compared to Ti50Pt50 as 
a result of the double yielding phenomenon displayed [7].  
 
Moreover, solid solution strengthening was also found to improve high temperature 

strength of Ti50Pt50 alloy[1][8][9][10]. Previous studies reported that, partial 

substitution of Pt with Ni, Ti50Pt21Ni29 and Ti50.5Pt21Ni28.5 alloys, showed an improved 
work output and reduced transformation temperatures (Af less than 500◦C) [11] when 
compared to Ti50Pt50 alloy. However, partial substitution of Ni with Pt in TiNi alloys 
results in high temperature transformation properties and the ability to perform work 
under relatively high stress conditions at high temperatures [12]. This is illustrated in 
Figure 1 where the transformation temperatures are higher than the operating 

temperature of ~100 ◦C in TiNi [13] [14]. Partial substitution of Pt with 6.25 at. % V 

was found to lower the martensitic transformation temperature (from As of 1025 to 
1005 ◦C) but greatly suppresses the austenite-to-martensite transformation 
temperature during cooling (from Ms of 974 to 889 ◦C). This led to a wider 
transformation thermal hysteresis in Ti50Pt43.75V6.25 alloy (∆T=163 ◦C) as compared to 
Ti50Pt50 alloy (∆T=101 ◦C). Narrow thermal hysteresis is preferable for rapid reaction 
during actuation [15].  

 
The 60NiTi produced by hot isostatic pressing (HIP) showed that it primarily is 
composed of the B2 NiTi, Ni3Ti, and metastable Ni3Ti2 phases, with low quantities of 
Ti2Ni phase. The soft B2 NiTi matrix and Ni3Ti precipitates cause low hardness of 
60NiTi produced by HIP. The mechanical characteristics and microstructure of 60NiTi 
were shown to significantly be impacted by heat treatment. When solution-treated 
above 1000 °C, both the stable Ni3Ti phase and the metastable Ni3Ti2 phase were 
dissolved into the NiTi matrix. Increased Ni4Ti3 precipitates which could have been 
introduced during quenching, gave the material its exceptional hardness, strength, 
and elastic strain. The Ni4Ti3 precipitates developed from the initial B2 channels and 
was promoted by aging treatment at 400 °C [16]. In another study, the effect of heat 
treatment on the phase transformation behaviour of Ti-45Ni-5Cu shape memory alloy 
wires was investigated using the resistance approach. The findings of the study were 
that heat treatment leads to increased transformation temperatures of the TiNiCu 
shape memory alloy wires especially as time and temperature are increased [17]. As 
such, in this work, we investigate the effect of partial substitution of Pt with 6.25 and 
12.5 at. % V and Ni contents on the microstructure, thermal transformation 
temperatures and hardness, in the as cast and solution heat treated conditions.  
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Figure 1: Thermal transformation temperatures of Ti50Ni25Pt25 [18] 

 

2 Methodology and results  

2.1 Methodology 

Elemental powders of high purity Ti (99.9%), Pt (99.9%), V (99.5%) and Ni were 
measured into desired quantities to achieve homogeneous blends with the following 
compositions: Ti50Pt50, Ti50Pt43.75V6.25, Ti50Pt37.5V12.5, Ti50Pt43.75Ni6.25 and 
Ti50Pt37.5Ni12.5 (at. %) powders. Elemental Ti powder was sourced from TLS, Technik, 
GmbH & Co, Germany, elemental Pt and V powders were supplied by LGC Industrial 
Analytical (Pty) Ltd, South Africa while the Ni powder was supplied by Inco-Europe 
LTD. The powder blends (28g) were cold compacted at room temperature using an 
ENERPAC VLP 100 tonne press at 2842 MPa (100 bars) with a die size of 25 mm. 
The green compacts were melted six times to improve homogeneity using an arc-
melting furnace in an argon atmosphere. Titanium buttons were loaded in the 
furnace to act as oxygen getters. After casting, the alloy ingots were solution heat 
treated in a Carbolite tube furnace under argon gas at 1250 ◦C for 48 hours, followed 
by ice-water quenching. A JEOL JSM-6510 scanning electron microscope (SEM) 
with a tungsten electron gun, in backscatter mode with EDS, was used to study 
homogeneity, chemical composition and microstructure of the alloys. The phase 
transformation temperatures and thermal stability measurements were conducted 
using differential scanning calorimetry (DSC) in a Netzsch STA 449F3 Jupiter 
calorimeter with simultaneous thermal analyser (STA) (3 cycles per sample). A ramp 
rate of 20 ◦C/min under 20 ml/min argon gas flow and repeated five times was used 
for the thermal stability studies. Hardness tests were performed using a macro 
Vickers Hardness tester FV-700 under a load of 2 kg, with a dwell time of 10 
seconds. 
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2.2 Results and discussions 

The Ti50Pt43.75Ni6.25 and Ti50Pt37.5Ni12.5 microstructures, phase transformation 
temperatures and hardness results were compared to those of Ti50Pt50, 
Ti50Pt43.75V6.25 and Ti50Pt37.5V12.5 that were previously studied by *Daswa et al. [5].  

2.2.1 Microstructures 

The as-cast microstructures of (a) Ti50Pt50, (b) Ti50Pt43.75V6.25, (c) Ti50Pt37.5V12.5 (d) 
Ti50Pt43.75Ni6.25, and (e) Ti50Pt37.5Ni12.5 are shown in Figure 2. The microstructure of 
as-cast Ti50Pt50 alloy in Figure 2(a), consists of a TiPt matrix and regions of Ti3Pt 
phase. In Figure 2(b), 6.25 at.% alloy reveals a microstructure with a Ti(Pt,V) matrix 
with regions that are dark black and dark grey, (Ti,V)3Pt and Ti5(Pt,V)3 phases, 
respectively. Increasing V content to 12.5 at.% shown in Figure 2(c), resulted in a 
microstructure with a matrix of Ti(Pt,V) and regions of Ti4(Pt,V)3, Pt(V,Ti)3 and 
(Ti,V)3Pt phases. In Figure 2(d). The 6.25 at.% Ni alloy microstructure consists of 
light and dark (Ni-rich) grey areas of Ti(Pt,Ni), phase. Similar observations with 
6.25at% Ni alloy, were made for 12.5at% Ni alloy as shown in Figure 2(e) [19].  
 
The dark grey areas could be coring which is a result of differences in the rate of 
diffusion in a liquid-solid transformation [19][20]. Coring defect in an alloy occurs 
when a heated alloy cools down rapidly for diffusion to take place. Due to the external 
portion cooling and solidifying before the inner, which is still hot and brittle, the alloy 
is no longer in an equilibrium state [19]. In summary, the addition of V to Ti50Pt50 
results in high volume fraction of precipitates as compared to the addition of Ni. 
There are no oxides observed on the V alloys in contrast to Ni alloys. This finding 
contradicts literature, V [21] is more prone to oxidation when compared to nickel [22].    
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The microstructures of solution heat-treated (a) Ti50Pt50, (b) Ti50Pt43.75V6.25, (c) 
Ti50Pt37.5V12.5 (d) Ti50Pt43.75Ni6.25, and (e) Ti50Pt37.5Ni12.5 are shown in Figure 3. 
Figure 3 (a) shows the formation of Ti5Pt3 phase in Ti50Pt50 alloy. In Figure 3 (b), 
a matrix of Ti (Pt, V) phase and regions with Pt(Ti,V)3 and Ti4(Pt,V)3 phases were 
observed in the  6.25 at.% V alloy. Increasing V content to 12.5at.% as shown in 
Figure  3 (c), resulted in a microstructure consisting of  Ti(Pt,V) matrix and Ti3Pt, 
Ti4(Pt,V)3 and Pt(Ti,V)3 phases. In Figure 3 (d), 6.25 at.% Ni alloy shows a matrix 
of Ti(Pt, Ni) and regions with Ti2(Pt,Ni) phase. Increasing Ni content to 12.5 at% 
as shown in Figure 3 (e) resulted in the formation of Ti(Pt,Ni) with dark grey spots 
of Ti(Pt,Ni) with Ti2O oxide. 

 
In general, in the as-cast condition, the 12.5 at. % Ni alloy consists of titanium 
oxides, in contrast to TiPtV alloys. The solution heat treated TiPtV alloys still show 
high volume fraction of precipitates as opposed to TiPtNi alloys. The volume 
fraction of the dark grey phases in TiPtNi alloys decreased with solution heat 
treatment. 
 

 
 

Figure 2: As-cast microstructure of (a) Ti50Pt50, (b) Ti50Pt43.75V6.25, 
(c) Ti50Pt37.5V12.5 (d) Ti50Pt43.75Ni6.25, and (e) Ti50Pt37.5Ni12.5 
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Table I gives the EDS results of the as-cast and solution heat treated Ti50Pt50, 
Ti50Pt43.75V6.25, Ti50Pt37.5V12.5 [5], Ti50Pt43.75Ni6.25 and Ti50Pt37.5Ni12 alloys.  
The overall compositions in both the as-cast and solution heat treated conditions 
of the equiatomic binary Ti50Pt50 were within the single phase TiPt region of the 
TiPt phase diagram where the Pt content ranges between 46 and 54 at.%. 
 
The overall compositions of all the alloys in the as-cast condition show that the 
alloys are Ti-rich. The same observation is made on the heat treated Ti50Pt50 and 
Ti50Pt43.75V6.25 alloys. Ti50Pt43.75Ni6.25, and the 12.5 at % V and Ni alloys shows an 
overall composition of Ti that is less than 50 at. %. All the other alloys were below 
the single phase TiPt region of the TiPt phase diagram except for the solution heat 
treated Ti50Pt43.75Ni6.25 which was within that region. Falling below the single phase 
TiPt regions could be due to the amounts of Pt used that were lower than 46 at. 
%.  
 
The transforming phases; Ti(Pt,V), had V contents of  6.2, 11.3 in the as-cast 
condition and 6.0, 11.8 after solution heat treatment for the 6.25 and 12.5 at. % V 
alloys respectively. The transforming phases (Ti(Pt,Ni)) of the Ni alloys shows Ni 
contents of 6.3, 12.7 in the as-cast condition and 4.5, 11.0 after solution heat 
treatment. From these, it can be seen that generally the V and Ni contents in the 
transforming phases decreases after heat treatment except for Ti50Pt37.5V12.5 
where the V content increases from 11.3 in the as-cast state to 11.8 at. % after 
solution heat treatment.  

 
Table I: SEM EDS results of Ti50Pt50, Ti50Pt43.75V6.25, Ti50Pt37.5V12.5 , Ti50Pt43.75Ni6.25, and 

Ti50Pt37.5Ni12.5 in the as-cast and solution heat treated conditions. 

Alloy Phase O (at. %) Ti (at. %) V/Ni (at. %) Pt (at. %) 

As-cast 

Ti50Pt50 Overall - 51.6 - 48.4 

TiPt - 51.2 - 48.8 

Ti3Pt - 76.8 - 23.2 

Ti50Pt43.75V6.25 Overall - 51.8 6.2 42.0 

Ti(Pt,V) - 51.5 4.5 44.0 

(Ti,V)3Pt - 67.9 6.5 25.6 

Ti5(Pt,V)3 - 63.9 5.2 32.2 

Ti50Pt37.5V12.5 Overall - 50.4 11.3 38.3 

 Ti(Pt,V) - 48.5 7.9 43.6 

 
 

Figure 3: Solution heat treated microstructures of (a)Ti50Pt50, (b) 
Ti50Pt43.75V6.25, (c) Ti50Pt37.5V12.5, (d)Ti50Pt43.75Ni6.25, and (e) 
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 Ti4(Pt,V)3 - 57.1 10.2 32.7 

 Pt(V,Ti)3 - 38.4 34 27.6 

 (Ti,V)3Pt - 66.6 9.2 24.2 

Ti50Pt43.75Ni6.25 Overall - 51.4 6.3 42.3 

Ti(Pt,Ni) - 50.7 4.6 44.7 

Ti(Pt,Ni) - 49.4 11.9 38.7 

TiO 41.8 52.1 1.3 4.8 

Ti2O 26.5 54.6 3.4 15.5 

Ti3(Pt,Ni) 7.7 71.8 3.9 16.6 

Ti50Pt37.5Ni12.5 Overall - 51.1 12.7 36.2 

Ti(Pt,Ni) - 52.4 7.4 40.2 

Ti(Pt,Ni) - 51.0 15.0 34.0 

Ti2O 27.4 48.6 9.1 14.9 

Ti3(Pt,Ni) 8.7 70.2 6.8 14.3 

Solution heat treated 

Ti50Pt50 Overall - 51.7 - 48.3 

TiPt - 50.9 - 49.1 

Ti3Pt - 75.5 - 24.5 

Ti5Pt3 - 65.9 - 34.1 

Ti50Pt43.7V6.25 Overall - 51.5 6.0 42.5 

Ti(Pt,V) - 51.0 4.6 44.4 

Ti4(Pt, V)3 - 55.9 7.8 36.3 

Pt(Ti,V)3 - 36.9 36.1 27.0 

Ti50Pt37.5V12.5 Overall - 49.8 11.8 38.4 

 Ti(Pt,V) - 50.4 4.5 45.1 

 Ti4(Pt,V)3 - 56.1 7.6 36.3 

 Pt(V,Ti)3 - 35.2 37.8 27.0 

 Ti3Pt - 73.0 - 27.0 

Ti50Pt43.75Ni6.25 Overall - 47.3 4.5 48.2 

Ti(Pt,Ni) - 46.8 4.2 49.0 

Ti2(Pt,Ni) 12.5 60.3 3.0 24.2 

Ti50Pt37.5Ni12.5 Overall - 47.0 11.0 42.0 

Ti(Pt,Ni) - 44.9 12.1 43.0 

Ti(Pt,Ni) + O2 12.7 40.1 11.0 36.2 

Ti2O 31.8 50.6 1.4 16.2 

 

2.2.2 Phase transformation temperatures 

The thermal behaviour of Ti50Pt50, Ti50Pt43.75V6.25, Ti50Pt37.5V12.5 ,Ti50Pt43.75Ni6.25, and 
Ti50Pt37.5Ni12.5 alloys is shown in Figure 4 and Table II as as-cast (a) and solution heat 
treated (b). Ti50Pt50 alloy has higher transformation temperature when compared to 
the TiPtV alloys and TiPtNi alloys in both the as-cast and solution heat treated 
conditions. This is suspected to be due to the high Pt content in the equiatomic binary 
alloy as compared to the rest of the alloys. Pt was reported  to improve the 
transformation temperature when added to TiNi [18]. Generally, the transformation 
temperature of Ti50Pt50 alloy decreases with partial substitution of Pt with increasing 
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contents of V and Ni. The decrease in the transformation temperature with the 
increase in either V or Ni could be due to the decrease in Pt content as the V and Ni 
partially substitute for Pt in these alloys. 
 
The effect of solution heat treatment on the thermal behaviour of Ti50Pt50 and TiPtV 
alloys was negligible. However, a significant improvement in thermal behaviour of 
TiPtNi alloys was observed when the alloy was solution heat treated as shown in 
Table II. This could be attributed to the low volume fraction of precipitates in contrast 
with TiPtV alloys.  
 
The Austenite start and finish (As & Af) temperatures of the two TiPtV alloys are higher 
than those of the two TiPtNi alloys in both conditions. This is in agreement with the 
findings of Daswa et. al [5], where V was reported to increase the transformation 
temperature of Ti50Pt50 when used to partially substitute for Ti [23]. The martensitic 
start (Ms) and finish (Mf) temperatures of Ti50Pt43.75V6.25 are lower than those of 
Ti50Pt43.75Ni6.25 in both the as-cast and solution heat treated conditions. This was 
expected as previous studies showed that partial substitution of Pt with 6.25 at. % V 
tends to lower the martensitic transformation temperature and suppress the 
austenite-to-martensite transformation temperature  [15]. The opposite is observed 
with 12.5 at. % V and Ni contents where the Ms and Mf are higher in vanadium alloys 
compared to nickel alloys. 
 
The thermal hysteresis (∆T) of the as-cast and solution heat treated Ti50Pt50 is lower 
than those of the TiPtV and TiPtNi alloys. This could mean that alloying Ti50Pt50 with 
either V or Ni widens the hysteresis, resulting in low martensitic transformation 
temperatures, in agreement with As & Af and Ms & Mf values for TiPtV and TiPtNi 
alloys obtained in study[15]. ∆T of the TiPtV and TiPtNi alloys increases as the 
vanadium and nickel contents increase in both conditions. This might be because the 
other phases prevent martensite from growing in the intervals between them. 
Because of this, more energy is lost during the martensitic transformation in order to 
create a large number of bound martensite variations, which increases the thermal 
hysteresis [24]. 

 
The latent heat of formation (∆H) of Ti50Pt50 in both conditions is higher when 
compared to those of the TiPtV and TiPtNi alloys. This means that the equiatomic 
binary has high volume fraction of the transforming phase than the vanadium and 
nickel alloys. ∆H decreases with the increase in vanadium in both conditions and in 
the as-cast Ni alloys. After heat treatment, ∆H increases with the increase in nickel. 
The decrease in ∆H could mean that the amount of the transforming phase decreases 
while its increase could mean that the amount of the phase that transforms is 
increasing. In the as-cast condition, generally ∆H is higher in nickel alloys as 
compared with vanadium alloys. This implies that nickel alloys have high amounts of 
the transforming phase as compared to the vanadium alloys. In the solution heat 
treated condition, ∆H of the 6.25 at. % V is higher than that of 6.25 at. % Ni alloy. 
This could mean that the 6.25 at. % V alloys has more transforming phase than the 
6.25 at. % Ni alloy. The opposite is observed at higher V and Ni contents.  
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Figure 4: Thermal behaviour of Ti50Pt50, Ti50Pt43.75V6.25 and Ti50Pt37.5V12.5 in the as-cast and 

solution heat treated (1250 ◦C for 72 hours) conditions [5] and the second DSC thermal 
cycles of Ti50Pt43.75Ni6.25 and Ti50Pt37.5Ni12.5 in the (a) as-cast and (b) Solution heat treated 

(1250 ⁰C & 48 hours) conditions. 

 
Table II: Transformation temperatures of the as-cast and solution heat treated Ti50Pt50, 

Ti50Pt43.75V6.25, Ti50Pt43.75Ni6.25, Ti50Pt37.5V12.5 and Ti50Pt37.5Ni12 alloys.  

 
Alloy 

As 
(◦C) 

Af 
(◦C) 

Ms 
(◦C) 

Mf 
(◦C) 

∆T 
(◦C) 

∆H (J/g) 

Forward Reverse  

A
s

-c
a

s
t 

Ti50Pt50 1030 1076 1015 986 61 26.0 -23.5 

Ti50Pt43.75V6.25 974 1057 891 791 166 9.9 -19.4 

Ti50Pt37.5V12.5 968 1048 875 814 173 9.4 -12.7 

Ti50Pt43.75Ni6.25 937 1012 903 860 109 19.5 -22.4 

Ti50Pt37.5Ni12.5 808 944 788 716 156 13.8 -16.4 

S o l u ti o n
  

h e a t tr e a t e d
  

Ti50Pt50 1031 1074 1014 981 60 18.6 -16.9 
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(a) As-cast
Ti50Pt43.75V6.25 F Ti50Pt43.75V6.25 R

Ti50Pt43.75Ni6.25 F Ti50Pt43.65Ni6.25 R

Ti50Pt37.5V12.5 F Ti50Pt37.5V12.5 R

Ti50Pt37.5Ni12.5 F Ti50Pt37.5Ni12.5 R

Ti50Pt50 F Ti50Pt50 R

-1.00

-0.50

0.00

0.50

1.00

1.50

2.00

600 700 800 900 1000 1100 1200

D
S

C
 (

m
W

/m
g

)

Temperature (◦C)

(b) Solution heat treated

Ti50Pt43.75V6.25 F Ti50Pt43.75V6.25 R
Ti50Pt43.75Ni6.25 F Ti50Pt43.75Ni6.25 R
Ti50Pt37.5V12.5 F Ti50Pt37.5V12.5 R
Ti50Pt37.5Ni12.5 F Ti50Pt37.5Ni12.5 R
Ti50Pt50 F Ti50Pt50 R

370, 03004 (2022) https://doi.org/10.1051/matecconf/202237003004MATEC Web of Conferences 

2022 RAPDASA-RobMech-PRASA-CoSAAMI Conference

 
9



Ti50Pt43.75V6.25 961 1060 889 705 171 14.5 -17.7 

Ti50Pt37.5V12.5 964 1059 878 768 181 9.9 -12.8 

Ti50Pt43.75Ni6.25 955 1005 912 873 93 12.8 -10.1 

Ti50Pt37.5Ni12.5 842 947 774 703 173 13.3 -13.8 

  

2.2.3 Hardness 

The hardness of the TiPtV [5] and TiPtNi alloys are higher than those of Ti50Pt50 [5] 

in both the as-cast and solution heat treated conditions as shown in Figure 6. 

Hardness is shown to increase with the addition of V and Ni to Ti50Pt50 and the 

increase of both elements in the as-cast and solution heat treated conditions 

although the increase in the TiPtNi alloys is insignificant. The high hardness values 

in vanadium alloys could be due to the presence of high-volume fraction of 

precipitates as compared to those found in Ti50Pt50 and nickel alloys. The presence 

of precipitates can lead to an increase in hardness [25].  

 

TiPtV alloys show higher hardness as compared to TiPtNi alloys. This could mean 

that for forming purposes, Ni alloys could be more formable than vanadium alloys. 

Solution heat treatment results in an increase in hardness for all the alloys. This 

behaviour was also observed in Cu-Al-Be shape memory alloys where heat treated 

alloys showed an increase in micro-hardness when heat treatment was carried out 

at 650 ◦C and aged at 150, 450 and 550 ◦C [26]. The highest hardness of 669 was 

observed on the solution heat treated 12.5 at. % V alloy while the lowest hardness 

of 321 was observed on the as-cast Ti50Pt50, followed by Ti50Pt43.75Ni6.25 with a 

hardness of 364. In general, the hardness values of TiPtNi alloys are within a range 

with those of Ti50Pt50 alloy. 

 

 

Figure 5: Macro Vickers hardness of the as-cast and solution 
heat treated Ti50Pt50, TiPtV (6.25 & 12.5 at. % V) [5] and 

TiPtNi (6.25 & 12.5 at. % V). 
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• Only the equiatomic binary Ti50Pt50 and solution heat treated Ti50Pt43.75Ni6.25 

alloys fall within the single phase TiPt of the TiPt phase diagram where Pt ranges 
between 46 and 54 at. %. 

• Vanadium alloys did not present any TiO based phases while they were 
observed in the nickel alloys. 

• Vanadium additions result in high volume fraction of precipitates than nickel 
additions. 

• The nickel and vanadium (in Ti50Pt43.75V6.25) contents in the transforming phases 
decrease during solution heat treatment. 

• Ti50Pt50 shows transformation temperatures that are higher than those of the 
vanadium and nickel alloy. 

• Both vanadium and nickel decrease the transformation temperature when used 
to partially substitute for Pt. 

• TiPtV alloys show higher transformation temperatures compared to those of the 
TiPtNi alloys 

• Solution heat treatment enhances the TiPtNi alloys transformation temperatures 

• The latent heat of formation is higher in nickel alloys than in vanadium alloys. 

• Both vanadium and nickel alloys have hardness higher than those of Ti50Pt50 

even though the difference is insignificant in nickel alloys. 
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