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that area rises with the increase of the gap between joined ele-
ments – from 362 HV0.3 in case of 0.05 mm gap (Fig. 5a), to 
significantly higher values of 790 and 683 HV0.3 for 0.1 and 
0.15 mm joints (Fig. 5b,c), respectively. Hardness distribution 
on the joints cross-sections confirms previous observations 
about the phase composition, involving presence of intermetallic 
phases, which are reported to be very hard and brittle [17,22,31]. 
The relationship between hardness and gap size indicates that 
solidification conditions in wider joints favours hard intermetal-
lic phases formation.

3.2. Hastelloy X brazed with Amdry 915 

3.2.1. Microstructure and chemical composition

LM observation of Hastelloy X/Amdry 915 joints revealed 
microstructure (Fig. 6) similar to joints obtained with BNi-2 alloy 
(Fig. 3), with a slightly deeper diffusion zone of approximately 
50 µm (Fig. 6b). Microstructure of the joints was also changing 
significantly depending on the distance between brazed ele-
ments. Joint with a gap of 0.05 mm brazed using Amdry 915 

TAblE 3

Chemical composition in selected areas shown in Fig. 4

Gap width 
[mm] Area

Chemical composition
[% wt] [% at.]

B-K Si-K Cr-K Fe-K Ni-K Mo-L B-K Si-K Cr-K Fe-K Ni-K Mo-L

0.05

1 — 0.6 23.7 19.6 46.8 8.3 — 1.3 26.4 20.3 46.1 5.0
2 2.4 0.8 26.6 16.8 40.8 11.9 11.9 1.5 27.0 15.8 36.6 6.5
3 1.0 3.4 10.7 6.7 76.2 1.9 4.9 6.6 11.0 6.4 69.8 1.1
4 1.5 0.5 8.2 4.7 83 1.8 7.6 1.0 8.6 4.6 77.0 1.0

0.1

1 — 0.7 24.0 20.7 48.1 5.4 — 1.3 6.4 21.2 46.7 3.2
2 2.5 0.8 25.1 19.3 43.1 8.5 12.0 1.5 25.1 18.0 38.2 4.6
3 2.4 3.8 9.2 5.6 79.0 — 11.1 6.9 8.9 5.1 68.0 —
4 2.8 1.7 5.3 2.8 87.3 — 13,3 3.2 5.2 2.5 75.8 —
5 2,9 2.7 44.2 3.1 47.0 — 13.1 4.7 40.9 2.7 38.6 —

0.15

1 — 0.6 23.9 20.3 46.3 7.9 1.2 26.5 20.9 45.5 4.7
2 2.2 0.6 24.5 18.9 42.8 10.1 10.7 1.2 25.0 17.9 38.7 5.6
3 1.8 4.0 8.1 5.7 80.4 — 8.5 7.3 8.1 5.3 70.9 —
4 2.6 — 5.2 2.9 89.2 — 12.6 — 5.3 2.7 79.4 —
5 3.2 — 80.8 1.4 4.0 10.6 14.6 — 75.5 1.2 3.3 5.4

a) b)

c)

Fig. 5. Hardness distribution on the cross-section of the Hastelloy X/BNi-2 joints for gap width: a) 0.05 mm, b) 0.1 mm and c) 0.15 mm
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