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ABSTRACT

Functionally Graded Materials is a technique where dissimilar materials can be joined by

varying its composition continuously to minimize the residual stress at the interlayer. In

this study, we fabricated a crack-free joining of Ni and AlxOs using functionally graded

method. ANSYS simulation tool was used to calculate the residual stress. And hardness

and modulus of each graded layer were measured using an indenter. These experimental

values matched the calculated results.
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Fig. 1 Schematic of pressure pipe
composed of two different materials with

FGM method
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Table 1. Powder size and weight of each FGM

layer [7]
Ea T a7 &
Ni AlO3

3um 15um| 0.16/m | 18um
100%Al:03 75% 25% | 2g
5%Ni/95% Al;O5 O (0] 4g
10%Ni/90%Al:03 O O 4g
20%Ni/80%AL0s | 10% | 10% O 4g
30%Ni/70%A1L0; | 15% | 15% | 70% 4g
40%Ni/60%A1L0s | 20% | 20% | 60% 6g
60%Ni/40%Al,05 (0] 20% 20% | 6g
70%Ni/30%Al1,05 (0] 15% 15% | 6g
80%Ni/20%Al05 O 10% 10% | 6g
100%Ni 5% | 25% 4g
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Table 2. Calculated material properties and
tensile strength of two materials used for

finite element analysis [4]

Composite Elastic | Poiss CTE Critic
modul on’s [*10e~ al
us ratio 6/C] stren
[GPal gth
[MPa]
100% A1,03 300 0.22 7.33 300

5%Ni/95%Al,03 295 0.22 7.62 309

10%Ni/90% AL203 291 0.23 791 318

20%Ni/80%Al03 281 0.24 8.49 336

30%Ni/70%Al03 272 0.25 9.06 354

40%Ni/60%Al03 263 0.26 9.64 372

6026Ni1/4026A1:03 244 0.27 10.79 408

70%Ni/3026A1:03 235 0.28 11.37 426

80%Ni/20%Al03 226 0.29 11.95 444

100%Ni 207 0.31 13.10 480
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