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Study of the effect of changing sintering temperature
on some structural and mechanical properties of (Ni-47Ti-3Cu)
alloy prepared by powder technology

Abstract :

This research aims to prepare an (Ni-47Ti-3Cu) alloy using powder metallurgy and to
study the structural and mechanical properties of the alloy before and after sintering at
different temperatures. Nickel, titanium, and copper powders, with purities of (99.99%,
99.98%, and 99.95% respectively), were mixed together to achieve homogeneity. The mix-
ture was then pressed at a pressure of (5 tons) for (2 minutes) to obtain cohesive samples.
The samples were then sintered at temperatures of (650°C, 750°C, 850°C, 950°C, 1050°C) for
(Thour). The structural properties were studied using X-ray diffraction (XRD) and optical
microscopy (0.M), while the mechanical properties were examined using the Vickers hard-
ness test. The XRD results revealed the formation of a new phase with a different crystal
structure from the elements used in the sample preparation. This new phase is (TiCuNi2)
with a rhombohedral crystal system. The optical microscopy examination provided informa-
tion about the average grain size and porosity of the alloy. The Vickers hardness test results
indicated an improvement in the hardness of the alloy with an increase in the sintering
temperature.

Keywords: Alloys, Powder Metallurgy, Sintering, Mechanical Properties, Hardness.
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35.8834 | 0.1864 | 2.50057 | 53.16678975 | (100) Ti Hexagonal | 00-001-1197
39.1697 | 0.1863 | 2.29801 | 55.59222847 | (002) Ti Hexagonal | 00-001-1197
40.936 | 0.1945 | 2.20284 | 54.64671388 | (101) Ti Hexagonal | 00-001-1197
43.0907 | 0.1763 | 2.05227 | 62.36588454 | (111) | Cu Cubic 01-085-1326
Sﬁiﬁ‘gﬁg 44.2583 | 0.1918 | 2.002 | 58.45226024 | (111) Ni Cubic 03-065-2865
52,5847 | 0.2433 | 1.78239 | 5431671306 | (102) Ti Hexagonal | 00-001-1197
723016 | 0.2591 | 1.73901 | 101.937628 | (220) | Cu Cubic 01-085-1326
76.9792 | 0.3847 | 1.70471 | 92.63864309 | (220) | Ni Cubic 03-065-2865
77.0167 | 0.2531 | 1.46057 | 141.2060248 | (201) Ti Hexagonal | 00-001-1197
28.9164 | 0.4219 | 3.19342 | 21.53792964 | (002) | TiCuNi2 | rhombohedral | 00-101-0026
354111 | 0.2806 | 2.53284 | 35.11002843 | (100) Ti Hexagonal | 00-001-1197
38.5352 | 0.5735 | 2.33438 | 17.89861055 | (002) Ti Hexagonal | 00-001-1197
403886 | 0.1829 | 2.23142 | 57.63758283 | (101) Ti Hexagonal | 00-001-1197
437542 | 03375 | 2.06727 | 3293710127 | (111) | Cu Tetragonal | 01-085-1326
650 | 44.9561 | 0.2966 | 2.01475 | 38255694 | (111) Ni Cubic 03-065-2865
523238 | 0.2849 | 1.74707 | 46.1115948 | (102) Ti Hexagonal | 00-001-1292
547647 | 0.3562 | 1.67483 | 39.07180315 | (200) | TiCuNi2 | rhombohedral | 00-101-0026
632788 | 0.4179 | 1.46844 | 42.73052576 | (114) | TiCuNi2 | rhombohedral | 00-101-0026
70.163 | 117 | 134025 | 2022352523 | (220) | Cu Cubic 01-085-1326
75.8052 | 0.4302 | 12539 | 7611311788 | (220) |  Ni Cubic 03-065-2865
76.7675 | 0.4219 | 1.24057 | 90.68733649 | (201) Ti Hexagonal | 00-001-1197
28.0683 | 0.1983 | 2.23226 | 45.47838455 | (002) | TiCuNi2 | rhombohedral | 00-101-0026
35.4955 | 0.1703 | 2.06107 | 57.91082293 | (100) Ti Hexagonal | 00-001-1197
39.3382 | 0.2857 | 2.01074 | 36.33794546 | (002) Ti Hexagonal | 00-001-1197
403729 | 0.1628 | 1.74446 | 64.73868192 | (101) Ti Hexagonal | 00-001-1197
43.8927 | 0.1749 | 1.67057 | 63.70549611 | (111) | Cu Tetragonal | 01-085-1326
44.0507 | 0.1727 | 1.46537 | 65.81002343 | (111) |  Ni Cubic 03-065-2865
B0 54079 | 00907 | 13493 | 69.0205868 (102) Ti Hexagonal | 00-001-1292
549161 | 0.2187 | 1.25255 | 63.87601915 | (200) | TiCuNi2 | rhombohedral | 00-101-0026
63.4265 | 0.2535 | 1.23926 | 70.80496717 | (114) | TiCuNi2 | rhombohedral | 00-101-0026
69.6244 | 0.5021 | 2.23226 | 45.93033401 | (220) | Cu Cubic 01-085-1326
759017 | 0.3418 | 2.06107 | 96.44060905 | (220) |  Ni Cubic 03-065-2865
76.8632 | 0.1889 | 2.01074 | 87.0241243 | (201) Ti Hexagonal | 00-001-1197
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283296 | 0.1013 | 3.26065 | 89.2229227 | (002)  TiCuNi2 | rhombohedral | 00-101-0026
35.7268 | 0.2144 | 2.44506 | 46.72599899 | (100)  Ti Hexagonal | 00-001-1197
37.8762 | 02433 | 237346 | 41.80988514 | (002) i Hexagonal | 00-001-1197
39.8107 | 0.2078 | 2.26247 | 5030200192 | (101) |  Ti Hexagonal | 00-001-1197
43.9024 | 02303 | 2.06063 | 483886518 | (111) | Cu Tetragonal | 01-085-1326
gso | 447005 | 02439 | 2.02568 | 4631584566 | (111) | Ni Cubic 03-065-2865
523799 | 0.2698 | 2.00993 | 48.75418054 | (102) | Ti Hexagonal | 00-001-1292
549201 | 02138 | 1.74533 | 65.36108426 | (200)  TiCuNi2 Rh"(‘l‘;:l’l"he' 00-101-0026
63.3507 | 0.3231 | 1.67021 | 55.40614607 | (114) | TiCuNi2 Rh"(;‘r‘:l"he' 00-101-0026
703216 | 0.2909 | 1.46694 | 81.96829829 | (220) | Cu Cubic 01-085-1326
7598 | 02354 | 133762 | 140.7976927 | (220) |  Ni Cubic 03-065-2865
767919 | 0.3053 | 1.24023 | 1151048403 | (201) i Hexagonal | 00-001-1197
285275 | 0.1561 | 3.12639 | 58.5459125 | (002) | TiCuNi2 | rhombohedral | 00-101-0026
35.6361 | 0.2485 | 2.4509 | 40.26659318 | (100) | i Hexagonal | 00-001-1197
407517 | 0.1971 | 22657 | 52.98730529 | (101) i Hexagonal | 00-001-1197
44.621 | 0.1626 | 2.0291 | 69.37857118 @ (111) |  Ni Cubsic 03-065-2865
* PR (200) | TiCuNi2 | rhombohedral | 00-101-0026
57.1949 | 0.1495 | 1.60931 | 99.13207883 | (202) | TiCuNi2 | rhombohedral | 00-101-0026
63.1681 | 0.498 | 1.47074 | 3572057596 | (114) | TiCuNi2 | rhombohedral | 00-101-0026
70.2464 | 0.1897 | 1.33887 | 1252367364 | (220) | Cu Cubic 01-085-1326
283353 | 0.1699 | 3.14716 | 53.69296095 | (002) | TiCuNi2 | rhombohedral | 00-101-0026
35.9389 | 0.2227 | 243151 | 44.53185409 | (100) i Hexagonal | 00-001-1197
40.0413 | 0.1592 | 2.24997 | 65.87954437 | (101) |  Ti Hexagonal | 00-001-1197
448972 | 0.157 | 2.01726 | 7219751953 | (111) | Ni Cubic 03-065-2865
O at6 | 01425 | Leoas | 9857221845 (200) | TiCuNi2 | rhombohedral | 00-101-0026
57.4548 | 0.1269 | 1.60264 | 117.6167777 | (202) | TiCuNi2 | rhombohedral | 00-101-0026
63.4646 | 0.5165 | 1.46458 | 3479759402 | (114) | TiCuNi2 | rhombohedral | 00-101-0026
705442 | 0.1254 | 133394 | 192.237987 | (220)  Cu Cubic 01-085-1326
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