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Improvement 1n the Oxidation of T1Al by Molten Salt Boronizing

Hitoshi YOKOTA and Tetsuya SUZUKi

Synopsis : The high temperature oxidation resistance of high specific strength intermetallic compound T1Al was improved by boronizing using chrolide

and boride molten salt The molten salt process has some remarkable characteristics as follows, 1) very simple process, 2) the atomosphere

doesn’t effect on the chemical reaction n the liquid, 3) specimen 1s fully dipped into the treatment hquid TiB, and Al;Ti layers were pro-

duced on the surface of TiAl by this process The dense and protective Al,O, phase was observed on the Al;T1 layer The boronized TiAl was

investigated 1n continuous and cyclic oxidation test at 1173K and 1123K The mass gain due to oxidation of TiAl decreased by boronizing,

where no pealing was observed during oxidation test
Key words : oxidation resistance, TiAl, molten salt, boronizing
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Fig. 1. Schematic 1llustration of boronizing apparatus.

Table 1 Composition of chrolide molten salt for boroniz-

ng.
wt%
KCi 30.0
BaCl2 300
NaF 15.0
B203 2.3
Ferroboron 22.7

(B 21 6%, Al2 7%, C 0 03%, S0 70%
structure FeB, size of particle 250mesh)

Table 2. Composition of boride molten salt for boronizing

NayB,O, :NaBF, (g)  Rpp = NapgB407/NaBFy

14 .28 05
15:20 0.75
20:20 1
18 :12 1.5
24:12 2
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Fig. 2 X-ray diffraction patterns obtained from the surface
of the boronizing Ti-34wt%Al using chrolide
molten salt.
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Fig. 3. Results of cross sectional EPMA analysis of boronizing Ti—34wt%Al using chrolide molten salt (a) SEM, (b) B image, (c)

Fig. 4.

Ti1mage, (d) line analyses.

a)

® TiB,
A ALTI
B TiAl

| 1 g%

g
E
2
s
=
i)
=
<
-~
2 A
@ A a =
g i.d- v »
= LA A A A
= T T
©) L .
A
n

20 60 80

4OZcS‘(Cu-I(a)/ deg

X-ray diffraction patterns obtamned from the
surface of the boromizing (a) Ti-32wt%Al, (b)
Ti-34wt%Al, (c) Ti-38wt%Al using chrohde
molten salt.
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Fig. 5. Cross section of the boromzing (a) Ti~32wt%Al,
(b) Ti-34wt%Al, (c) Ti-38wt%Al using chrolide
molten salt.
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Fig. 6. X-ray diffraction patterns obtained from the surface

of the boromzing (a) Ti-32wt%Al, (b) Ti-34
wt%Al, (c) Ti-38wt%Al using chrolide molten salt
after oxidation test of 30 h
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Fig. 9. Results of cross sectional WDX analysis of boromzing Ti—34wt%Al by boride molten salt (a) B image, (b) Al image, (c)
T1 image, (d) SEM.
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Fig. 10 Effect of the ratio of NaBF, to Na,B,O; on the
inner and outer layer thickness
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Fig. 11. X-ray diffraction patterns obtained from the sur-
face of he boronizing Ti—34wt%Al using boride
molten salt after oxidation test of 200 h
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Fig. 12. Results of cross sectional EDX analysis of boronizing Ti-34wt%Al using boride molten salt (a) Al image, (b) O image,

(c) Tiimage, (d) SEM after cyclic oxidation test of 200 h.
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Fig. 13 Mass gain of T1Al and boromzing TiAl n cychic oxidation test

(2) ALTUI K- T TRE L IREM 7L 3 FEER
L 7=,

(3) o tRERIEEFHO5E, fRIC& - TE
SR A2 L 72,

(4) KKHNK THGEBRILABR S L <IE1123K T
B UBRALERBRIC & o TAB I & BB b | = iR
L7,

X 73

1) M Nakamura NRIM NEWS, 479 (1998), 2
2) H Anadaand YShida J Jpn Inst Met, 58 (1994), 746

223

3)
4)
5)

6)
7)

8)
9)
10)
1)

12)
13)

H Anada and Y Shida J Jpn Inst Met , 58 (1994), 754

H Anada and Y Shida J Jpn Inst Met , 58 (1994), 1036

E Kobayashi, M Yoshihara and R Tanaka J Jpn [Inst Met, 53
(1989), 251

M Yoshihara, T Suzuki and R Tanaka ISIJ Int, 31 (1991), 1201

S Tamigucht, T Shibata and S Sakon Zairyo-to-Kankyo, 41 (1992),
453

H Kawaura, K Nishino and TSatto J Jpn Inst Met, 63 (1999),
1584

T Okr Hyoumen, 27 (1989), 592

T Okt Bull Jpn Inst Met, 32 (1993), 29

Y Shibuya, K Isobe, K Satoh and F Wakabayashi J Surf Finish Soc
Jpn , 41 (1990), 126

H Mabuchi, T Asai and Y Nakayama Scr Metall , 25 (1991), 1211

E H Copland, B Gleeson and DJYoung Acta Mater, 47 (1999),
2937

223 N



