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M;:B;-Type Boride in Nickel-Base Superalloy

Yutaka Koizumi, Michio YAMAZAKI, and Hiroshi HARADA

No boride other than of M;B,-type has been reported to be present in nickel-base superalloys, and
most of the M’s in M;B, are considered, for PHACOMP, to be molybdenum or tungsten.

However, tungsten-rich M,B, is not probable to form in some recent nickel-base alloys coutaining
tungsten instead of molybdenum, since the W-B system does not have a boride of this type.

In this experiment, high-boron cobalt-free Mar-M200 type alloys, containing tungsten but free from

molybdenum, were examined to determine the type of boride.

X-ray and chemical analyses of the

residue indicated that the boride in the alloys was M;B; which was considered to be formed by sub-
stituting a portion of chromium atoms in Cry;B; by tungsten atoms, i. e. (Cr, W);B;. W;B;, however,

is not present in the W-B system.
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Table 1. Composition of alloys (wt%).

Alloy C Cr Ni w Nb Ti | Al B | Zr Hf
16 | 0.007 8.84 | Bal 12.50 1.07 | 1.99 | 5.46 | 0.19 | 0.065 .13
6 0.15 | 9.03 Bal | 12.52 1.2t o224 | 508 | om0 | —

Table 2. Lattice constants of MB,-type boride (tetragonal).

a (A) ¢ (A)
W, ,Cr, 4Bs, ASTM card 21-250 5.699 10.88
Cr;B;, R. P. ErLrior (Ref. 8) 5.44 10.07
Cr;B;, W. B. Pearson (Ref, 9) o 5.46 o 10.64
Residue from alloy 16, as cast 5.661 10.732

" Residue from alloy 16, 1000°C for 200k 5.681 10.716
Residue from alloy 6, as cast 5.664 10.697
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