45

Effect of Diffusion on Cyclic Oxidation and
Spalling Resistance of Aluminized Steel
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Abstract: The cyclic oxidation, spalling resistance and mechanisms of hot dip aluminizing steel were
studied by different diffusion treatment. The results show that, with the diffusion temperament ris—
ing and time prolonging, the voids of the diffusion layer continuously increase and a wavy voids zone
forms between subsurface layer and transition layer due to the aggregation of voids. The wavy void
zone aggregates further into a lineal crack parallel to surface and the internal oxidation occurs in it
during high temperament oxidation. Therefore, the cyclic oxidation resistance of hot dip aluminiz—
ing steel is controlled both by the internal oxidation and external oxidation of diffusion layer and the
formation of voids seriously influences cyclic spalling resistance. The optimum technical parameter
is diffusion at 900  for 2 hours.

Key words: internal oxidation; oxidation and spalling resistance; diffusion technology; hot dip alu-

minizing steel
[ 6]

(1]

[2- 6]
2

950 4  6h s
20
Al203 (23] , ,
, Kirkendall , ,



46

/2005 6
1 1
40h,
20 50mmXx 30 mm X , 40h ,
3 mm > 99.7% ( )
2 2
2
- - 40 200h , 1
- - - - / . R*20.999
740 ,
2 2 2
750, 850, 900 2, 4, 6h
2
-12-1
XR 0 3 2 ,
800 400
’ 750 850 , ,
/ XR-12-10 ’ 850 ,
600 30mi
min , 2h  4h
20 , 150 7 6h 7
, 10 3 i )
750 , 2 6h ,
JSM -5610LV FALCON 850
2 2
4h o 2 2
., BD& X 4 ’ ,
2 900 , 2 4h
2 2 2 4h 2
2.1
18 18 - 18 -
16 —#—750C, 2k 16 +750<C,4h 16 —&— 750°C , 6h
A14_—0—850'C.2h 14 —&r— 850°C , 4h - —&— 850°C , 6h
& | —E—90C. 2 B —— 900°C , 4h B4 o oc00C,6n
1o 2o =
,§a ] ';Eu g 8
® 6 ) 6 6
=4 24 4
2 2 2
u L 1 L 1 0 > A L 1 0 v, L '
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200
Time/h Time/h Time/h
1
Fig. 1 Kinetics curves of the specimens oxidized at 800  for 200h
1
Table I  Fitting equations of oxidation curves at different temperature and time
Diffusion Diffusion for 2h Diffusion for 6h Diffusion for 6h
temperature/ Equation R? Equation R? E quation R?
750 y = 0.0683 x + 2.3995 0.9997 y=0.07x+ 2.8449  (.9993 y=0.0713 5 + 3.7573  0.9993
850 y = 0.0598 y + 1.7357 0. 9995 y=0.054 5+ 1.3124  0.9995 y=0.0576 x + 1.5411  (.9995
900 y = 0.0457 x + 1. 3308 0. 9996 y = 0.0469 x + 2.4662 0.9994 y=0.0617x + 3.1948 0.999%4
, 1 2,3 , 4 600 10
, 900 x 2h , 750 x 2h
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Fig.3 Relationship between the slopes of straightdine

equations and diffusion time
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