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Effects of Aging Treatment and W Addition on the Microstructure
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Abstract

The effects of aging treatment on the precipitaion behaviors of Fe-Cr-Mn-W stainless
steels were studied wsing a transmission eectron microscopy, scanning  electron
microscopy, optical microscopy and XRD. In the austenjtic stairless steel showing a
single phase, MzCy carbides were first predipitated in the grain boundary by aging
and then grew from grain boundary into grain with aging time. Carbides showed
lamgllar structures. % was shown from the analysis of spot patterns that carbides
had a coherent relation with mafrix and their laitice parameter was roughly three
times that of austenite. During initial stages of M2eCy carbide precipitaion, the iron
conbert was quite high, With increasing aging time, fhe chromjum content increased.
As the tungsten was added to improve the comrosion resistance of the Fe-Cr-Mn



staitless steels, ferrite phase was formed These ferrite phase was decomposed to
chi{x) phase and secondary austenite. Chi phase was mainly enriched with tungster,
chromium and tungsten were depleted in the secondary austenite due to the
formation of chi phase. MzG carbides were also formed in the grain boundary.
Mickel stabilized the awstenite phase and decreased the femrite volume fraction But
nickel content was not sufffident to suppress the formation of ferrite, and
precipitaion behaviors were not changed.
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Table 1T Chemical Compositions of the experimental alloys (wi%)

- =1 Iin i Cr W W I
11 0,03 0,32 144 - 15,1 033 0,01 0,40
13 011 0,30 133 - 143 034 3,80 0,43
1214 0,07 0,31 133 1,37 131 217 3,27 0,43

Table. 2 EDS results of the Alloy CIT Aged at 650°C (wi%)

T, aging 100 hrs, aging
T haCs Y A
Fe 732 [ a7 221
Cr 125 178 162 65,49
Mn 135 157 152 121

Table. 3 EDS results of the Alloy CI3 Aged at 650°C (wt%)

1 hr, aging 100 hrs, asing
v o % ¥ Mhbse %
Fe 6.6 66.3 | 461 ~ 503 719 145 56.3

Cr 18.6 202|205 ~ 195 125 63.5 17.6
Mn 15.3 113 [17.2 ~ 184 | 131 101 14.4
W 14 22 |16Z2 ~ 114 25 I1.5 11.8
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Fig. 1. Optical micrographs of G11, C13, and CG14 alloys aged at 6507
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Fig. 2. X-ray diffraction patierns of G11, C13, ard C14 alloys aged at 650°C



(a} C14 Alloy : 6500, 1 hour

(5} C14 Alloy @ 8507, 100 hours

Fig. 3. Scanning elettron microphotographs of the C14 alloy aged at 65040
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Fig. 5. Transmission electron microscopy analysis of the G13 alloy aped at 6500
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