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Structure of Quench-aged Fe-C-N Alloy
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Abstract

The aging of Fe-0.03% C-0.01% N alloy was studied in a range of 30-200°C, after
quenching from 730°C. As the aging temperature is increased, the precipitate of this
alloy changes from meta-stable precipitates to stable ones, and its habit plane also
changes from {100}« to {110}«.

In this alloy the dislocation are the preferred sites for precipitation. At low aging
temperatures, the meta-stable precipitates make their appearance from a dislocation on

all three possible {100}« planes, but at high aging temperatures they show only one
{100}« plane.
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Table 1. Chemical Composition of the Specimen

c N 0 Mg | Si Cu Mn Ni s

0.03% 0.01% 0.01% 3 ppm 3 ppm 2 ppm 2 ppm 2 ppm <1 ppm
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Fig. 2. Quenched and aged Flg. 3 Quenched and aged
170 hr. at 30°C. 8 d. at 30°C.

Fig. 4. Quenched and aged Fig. 5. Quenched and aged
50 d. at 30°C. 95 d. at 30°C,
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Fig. 6. Quenched and aged Fig. 7. Quenched and aged
3 hr. at 60°C. 10 hr. at 60°C.
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Fig. 8. Quenched and aged Fig. 9. Quenched and aged
50 hr. at 60°C, 200 hr. at 60°C,
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Fig. 10. Quenched and aged Fig. 11. Quenched and aged
40 min. at 100°C. 2 hr. at 100°C.
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Fig. 12. Quenched and aged
10 hr. at 100°C,
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Fig. 13. Quenched and aged
1 min. at 200°C. 10 min. at 200°C.

Fig. 15. Quenched and aged Fig. 16. Quenched and aged
20 min. at 200°C. 60 min. at 200°C,
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Fig. 20. Furnace-cooled from Fig. 21. Quenched and aged
730°C (6.7°C/min). 50 hr. at 60°C.
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Table 2. Particle size and its growth rate of metastable
precipitates for various aging time at 30°
60° and 100°C.

Aging Temp. Aging Time Particle Dia. Growth Rate
cc) (hr) (&) aR/at (Afhr)
30 700~ 900 20
90 1,600~ 1,900 13
192 2,900~ 3,300 10
30 360 4,000~ 4,800 8
504 5,000~ 6,500 7
740 6,000~ 7,300 6T
1,200 10,000~ 12,000 56
3 700~ 900 210
10 1900~ 2,100 140
25 3400~ 4,400 100
60 35 4,600~ 5,400 90
50 5,000~ 6,300 80
100 8,000~ 14,000 60
150 9,200~ 14,000 50
) 3,800~ 4,200 1,200
100 10 10,000~ 10,400 700
30 16,000~ 27,000 400
16
14}
./:: 12+
2 o -
X 30°C
S 8
o /I
T 6F /I
e 4l P
!
2 ‘/
', { { | { L |
09 200 400 500 800 7000 1200

Aging Time (hr.)

Fig. 23. The relation between particle diameter
and aging time at 30°C.
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Fig. 24. The relation between particle diameter and
aging time at 60° and 100°C.
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Fig. 25. The relation between growth rate of particle
and aging time at 30°, 60° and 100°C.
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