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Abstract: The pure Nb powder, Si powder or Nb;Si;, powder were used as raw materials and three
kinds of Nb-16Si binary alloys were fabricated by laser melting deposition (LMD) wia the method of
powder preplaced and coaxial powder feeding, respectively. The microstructure and micro-hardness of
these alloys were investigated with SEM, EDS and XRD, etc. The results show that these Nb-16Si al-
loys prepared by LMD consist of Nbgs and Nb;Si phases. The microstructure of these alloys is influ-
enced by the feeding method and chemical state of the raw powder strongly. The Nb-16Si alloy fabri-
cated by powder preplaced method with the pure element powder as raw materials is composed of den-
dritic primary Nbss with the size of 1-5um and Nbss/Nb;Si eutectic structure and the Vickers micro-
hardness of the alloy is about 773HV. Using the method of dual-channel coaxial powder feeding can
make the microstructure of the Nb-16Si alloy finer and more homogeneous. The primary Nbgs in this
alloy is uniformly distributed with nearly equiaxed shape, the average size is only 2um and its micro-
hardness is increased to 817HV. The microstructure of the Nb-16Si alloy prepared by dual-channel co-
axial powder feeding method with pure Nb and Nb;Si; as raw powder exhibits pseudoeutectic struc-
ture, the micro-hardness reaches 907HV.,
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Table 1 Preparation technology, composition of raw powder and O, N content of Nb-16Si alloys fabricated by LMD

Mass fraction of raw powder/ %

As-deposit alloy/10~6

Sample Processing - - Composition
Nb Si Nbs Si; (0] N
17 Powder preplaced 94. 6 5.4 — Nb-16Si 105 62
2% Dual-channel coaxial powder feeding 94. 6 5.4 — Nb-16Si 91 49
37 Dual-channel coaxial powder feeding 85.6 — 14. 4 Nb-16Si 120 66
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Table 2 Compositions of alloys and constituent phases of

Nb-16Si binary alloys fabricated by LMD (atom fraction/ %)

Sample Analysis zone Si Nb Deduced phase

Whole 15.91 84.09 -

17 White 0.92 99. 08 Nbss
Grey 18. 60 81. 40 Nb/Nb;Si eutectic
Whole 16.32  83.68 —

2% White 3.20 96. 80 Nbss
Grey 19.32  80.68 Nb/Nb;Si eutectic

3% Whole 15. 54 84. 46 -
Grey 15.38  84.62 Nb/Nb;Si eutectic
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Fig. 2 BSE images of the Nb-16Si alloys fabricated by LMD
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Fig. 3 XRD patterns of the Nb-16Si alloys fabricated by LMD

J:’H_’U(/\ HEl

/\’

i@’?@iﬁaﬁ%,/\aalﬂﬁﬁ?iﬁﬁﬁ
25 10pm. H A 2(f)T%ﬂw§F’H4ft,\aa

41 8 E

YNERLP ND E@ﬁ%ﬂﬁé#%*@ﬁiyﬁlﬁfﬁﬂa%ﬁ

ORI R, R 2 AT, %3k i 4 A

B 1% 53 A Nb-



Fa6E H2W

HOCKER VT T 4% Nb-16Si 04 4 Wi A 8 B 31

15. 38Si, H 3% Nb-16Si &4 XRD & 1% A A& 0
Nbgs A1 Nb, Si A (1) F: AF W, a] #E 0, 37 & 4 09 3k 5 21
ZUrh HEAHN Nbss M TR EAH Nby Si A,
2.3 Nb-16Si A& BB IREE

SR AN ] 9 4 A HE 28 5 =R AS (] 1 D oK L 3
i LMD 4% 17,27 i1 3% Nb-16Si — o0& &1
AECRERE AN &l 4 fir s, H I 4 AT, L2l Nb B oK
4l Sioly A S IRk, SR I TE R R 3 4 £ 19 Nb-16Si
B4 B G IR FE I o 7T73HV, WAL 4T R
K R R JEORE, SR AT [ Bl by vk 1l 45 19 Nb-16Si &
G 1Y) 0 AR B A B — AR B B L O 81THV, X ] R
J2 T Al % Ry vk T A9 B B Nb-16Si & 42 1 i 41 41
/NI AT FEEC, T LA Nb Fil Nb; Siy o JFORH A . 8 i
XU 38 [A) il A X A% A9 Nb-16St & 4, H i it 4l
ZULT 4 30 i 1 20, % 6 4 09 B8 BRI B2 32 L 1A
907HV,

1000

[11* Powder preplaced, Nb+Si
2*: Coaxial powder feeding, Nb+Si 907
900 2272 3 Coaxial powder feeding, Nb+Nb,Si,

- 817
800 ‘g

I

700 -

Hardness (HV)

600 -

500 py o 3
Sample

P4 WOtk AL TR Nb-16Si & 4 i 5 i 4k G il

Fig. 4 Vickers microhardness of the Nb-16Si alloys
fabricated by LMD
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Fig. 5

Schematic diagrams of LMD forming process

(a)powder preplaced method; (b) dual-channel coaxial powder feeding method
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