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Alloy Layer Formation and Abrasive Wear Property of High Temperature Aluminized Stainless Steels

Kengo KamMasaki and Takao Y AKOU

Synopsis : To clarify the formation of the alloy layers formed on stainless steels during high temperature aluminizing at 900°C in air and the wear prop-

erties of the aluminized stainless steels, the abrasive wear tests for 18Cr—8Ni steel, 16Cr steel and 13Cr steel were performed. Observed

voids in the alloy layers of stainless steels were less than that of carbon steel. The thicknesses of alloy layers formed during high temperature

aluminizing were large in the order of 13Cr steel, 16Cr steel and 18Cr—8Ni steel. The alloy layers of stainless steels aluminized at 900°C for

3h were consisted of four layers. The FeAl layer tended to have the highest abrasive wear resistance in four layers. The abrasive wear

resistance of this layer tended to increase as the content of Cr increased. The abrasive wear resistance of the alloy layers, having the hardness

HV <300, increased linearly with increase of hardness. However the abrasive wear resistance of the alloy layers, having the hardness

HV>500, tended to decrease as the hardness increases because of the brittle fracture of the alloy layers.

Key words : stainless steel; high temperature aluminizing; abrasive wear; intermetallic compound.
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Table 1. Chemical composition of materials.

Chemical composition (mass%)
Material
C Si | Mn P S Ni | Cr
18Cr-8Ni
steol 0.05}0.62{1.02]0.03310.002(8.08 |18.19
16Cr
steel 0.04]0.24 10.590.027|0.004]0.12 {16.23
13Cr
steel 0.07}0.60 | 0.36 |0.034{0.006} 0.40 |13.10
0.47C
sicel 0.4710.20(0.70{0.0160.018]0.02 | 0.12
Aluminized cut
layer force
Sliding
direction

B oW e
Abrasive paper #320

Fig. 1. Schematic drawing of preparation of abrasive wear
specimen.
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Fig. 2. Optical micrographs of cross section for alu-
minized steels. (a), (b), (¢) and (d) are 18Cr—8Ni
steel, 16Cr steel, 13Cr steel and 0.47C steel, re-
spectively.
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Fig. 3. Optical micrographs of materials. (a), (b) and (c)
are 18Cr-8Ni steel, 16Cr steel and 13Cr steel, re-

spectively.
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Fig. 4. Change of Vickers hardness HV (0.1 N) on the dis-
tance from specimen surface.
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Fig. 5. EPMA line analysis of aluminized 18Cr—8Ni steel.
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Fig. 6. EPMA line analysis of aluminized 16Cr steel.
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Fig. 7. EPMA line analysis of aluminized 13Cr steel.
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Fig. 8. EPMA line analysis of aluminized 0.47C steel.
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Fig. 9. XRD analysis for the
18Cr—8Ni steel.
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Fig. 10. XRD analysis for the alloy layer of aluminized
16Cr steel.
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Table 2. Phase formation in aluminized layer.

Phase formation in aluminized layer
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Fig. 13. Variation of cumulative wear volume X, wi with
sliding distance L. (a), (b), (c) and (d) are
18Cr—8Ni steel, 16Cr steel, 13Cr steel and 0.47C
steel, respectively.
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(1) AT VVAHORRT NI FA VY I TR, kR
POIEEIZ K > TS AERBPICHFEDO RN & % K 4
FOEAFED ONT, BRI AEROEHE T 18Cr-
8Ni fil <16Cr il <13CrH DNEIZIR < 7% o 7=,

(2) 900°C T 3h DB &L 5 TAF v L ZAFIZHRK
ENBAEEEIL, 400BIPLERENTED, BRERERE
I Fe,Als & AlCry D28, 2 DHDE L FeAl, & Al,Cr; D
2M, 3DHDBIZ FeAl, 4D HDBIE oFe TR XN T
W=,

(3) BRTALIFAY VY ITUEMO T 7L v 7R
i, OFTROMEMIZHB TR FeAl #HDE L7285
DRME L DMEREICENS I L2bhr o/, ZO
FeAl I3 Cr OGEZENEWZ TV L ZIEE B L % B8
LR CORCY (A

(4) BOENTASBOERERR U, 2T X HV &3
IBEHTEAS L, HV300 £ T /W, & HV IZIZ BB
ARG B A, HVS500 LLETIE 1wy 133845 2 {#Ems8
Aol ZThiZEBELAYOKEIER ZEIN LBV
WTWBZEDBbh o7z,

AR A ED 512472 D EE LB % THW - E
KEZREBII B B % RARfGE L, &6 & U° EPMA Ot
210 3 % TE O 7o BEURIE oK AR RS S It 2 > & — RV
— A EMERE IR A £ T 5,
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