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Characterization of Coating Layer Formed
on the Metal Surface by Calorizing
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Absiract The effect of parlicle size of coating powder and coating temperalure on the properties of coating
layer was studied by calorizing(or aluminizing). The surface propertics of coating layer were fully
characterized, using SEM and EDXS. Coating powders were separated according to the particle size by 3
steps. and the coating temperature was varied from 950 T to 980 T. Calorizing with pack ccementation
method carried under Ar atmosphere for 5 hrs. Results show thal the thickness and Al content of coating layer
increased as the size of coating powder decreased and coaling temperature increased. And pores formed on the
coating layer reduced and homogeneity of coating layer increased with smaller particle size of coating powder.
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Figure 1. Pack cementation processes:
(a) Without pressure(Ar gas),
(b) With pressure(Air).

()
Figure 2. Experimental apparatus:
(a) INCONEL 700 pack Dotile,
(b) High temperature muffle furnace.
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Figure 3. XRD pattern of coating powder after calorizing
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Table 1. Particle size distribution of Al, FeAl, and coating powders
Particle size [mesh{um)] Al powder(%) FeAl powder(%4) Coating powder(%)
< 20(850) - 3 1
50 -100(150-300) 31 54 28
100-140(106-150} 33 28 24
140-200(75~106) 24 11 23
> 200(75) 7 4 24
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Table 2. Atomic Ratio(%) of Al element on coating layer at different particle size of coating powders

Atomic ratio(®4) of Al element according to coating depth(zm)
- . T
T(‘fé“)p Pal:f;i‘:h?ze Surface | 20 40 60 20 100 120 140 160
980 150200 720 | 710 [ 713 | 626 | 495 | 360 | 198 | 060 037
100-150 6.59 655 | 598 | 488 | 377 | 258 109 | 022 0.00
50100 a4r | 537 | s24 | a1z | 268 | 138 | 017 | 000 -
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Figure 4. SEM micrographs of Al coated in NH4AC]
activated packs at Ar condition: (A) 50 - 100
mesh, (B) 100 - 150 mesh, and (C) 150-200
mesh.
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Figure 5. SEM micrographs of Al coaled in NHACI
activated packs at Ar condition: (A) 950 C, 5
hrs, and (B) 980 °C, 5 hrs.
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Table 3. Atomic Ratiof%) of al element on coating layer at different coating temperatures

Atomic ratio(%) ol Al element according to coating depth( )

Temp - Farticle size | o e | 20 40 60 80 100 190 140 160
() (mesh)
080 150-200 720 | 7.10 626 | 49 | 360 | 198 | 060 | 037
950 317 | 577 | 365 | 288 | 129 | 004 | 000 - -
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