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Abstract

An Fe-Ni-Co based superalloy Incoloy 909 (Incoloy 909) has been used for gas turbine engine component
material. This alloy is susceptible to high temperature oxidation and corrosion because of the absence of
corrosion resistant Cr. For the improvement of durability of the component of Incoloy 909 aluminizing-chromate
coating by pack cementation process has been investigated at relatively low temperature of about 550°C to
protect the surface microstructure and properties of Incoloy 909 substrate. As a previous study to aluminizing-
chromate coating by pack cementation of Incoloy 909, the optimal aluminizing process has been investigated.
The size effects of source Al powder and inert filler AL Os; powder and activator selection have been studied.
And the dependence of coating growth rate on aluminizing temperature and time has also been studied. The
optimal aluminizing process for the coating growth rate is that the mixing ratio of source Al powder, activator
NH.C1 and filler ALO; are 80%, 1% and 19% respectively at aluminizing temperature 552°C and time 20 hours.
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Table 1. Chemical composition of Incoloy 909 (Wi%)

Fe C Si Ni

Co Ti Al

Bal. <0.06 0.25~0.50 35.0~40.0

12.0~16.0 1.3~1.8 <0.15
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Table 2. Purity and sizes of source Al, activators, and

inert power
Materials Purity Particle size
Source Al Al 99.00% Min ~170/+325
Metal Al | Al99.00% Min -325
. AlCY; | AlCI; 98.0% Min 25
Activator
NH,Cl | NH,CI 98.5% Min -25
Inert Power| ALO; | ALO; 99.6% Min -325
4 <=== (Gas
Fumace

Fig. 1. Schematic diagram of aluminizing equipment.
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Table 3. Mixing ratio of source Al and activators

Specimen Source metal Activator
No. AL#170 | Al #325 | AICKL NH,CI
T1-1 79% 1%
T1-2 79% 1%
T1-3 79% 1%
T1-4 79% 1%
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Table 4. Mixing ratios of the aluminizing pack

Specimen | Soruce metal | Activator | Inert powder
No. (Al#325) (NH,CI) (ALO;#325)
T2-1 40% 1% 59%
T2-2 40% 2% 58%
T2-3 40% 3% 57%
T2-4 60% 1% 39%
T2-5 60% 2% 38%
T2-6 60% 3% 37%
T2-7 80% 1% 19%
T2-8 80% 2% 18%
T2-9 80% 3% 17%
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Table 5. Aluminizing processes

Specimen No. Coating temp. Coating time
T3-1 10 hr
T3-2 20 hr
468°C
T3-3 30 hr
T34 40 hr
T3-5 10 hr
T3-6 20 hr
496°C
T3-7 30 hr
T3-8 40 hr
T3-9 10 hr
T3-10 20 hr
524°C
T3-11 30 hr
T3-12 40 hr
T3-13 10 hr
T3-14 20 hr
552°C
T3-15 30 hr
T3-16 40 hr
Al #325 80%, NH,CI 1%, filler #325
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Fig. 2. Coating thickness vs sizes of Al source (79%)
for 1% activators.
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Fig. 4. Coating thickness vs aluminizing time at various

temperatures.
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Fig. 5. OM cross section and EDS of aluminized Incoloy 909.
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