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Microsegregation of Cr and C in 172Cr Stainless Steel

Tadashi SAWATANI and Kensai SHITANI

Synopsis:
g The microsegregation of C and Cr in type 430 stainless steel as cast state was investigated with EPMA.
- Chromium content [Cr] in o«—phase was 18:5% and that in y—phase 17-8%,, but carbon content [C] in
~ y—phase was 10 times more than that in a—phase. The phase boundary where Cr—carbide precipitated was
o enriched with C and Cr.

These results suggest that Cr does not segregate’ so much as expected from the equilibrium phase diagram
during phase transformation of as cast 17% Cr stainless steel and the thermodynamic unstability of each

* phase can be offset by C segreagation in them.
The analysis of C in stainless steel with EPMA was also discussed.
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1256 & L 8 % 5514 (1969) ®13S
Table 1. Continuous casting conditons of the Table 3. The chemical compositions of the standard
experimental heat. samples.
Slab size 118)( 1035 mmXL Elements C Si Mn
— = — sample No (%) (%) (%)
Casting temperature | ~1550°C
= — 1 0-045 0-01 0-18
With drawal rate 1000 mm/ min 2 0-036 0-03 0-11
. . 3 0-20 0-23 0-79
7 ) ' i 4 0-31 0-24 0-78
Water flow of the mould 660/ / min . 0-31 0-29 0-63
, 6 0-33 0-26 068
Zgg{ielf flow of the secondary 4000 { / min 7 0-39 0-27 068
& - - ‘ 8 0-46 047 | 073
9 0-58 0-28 043
Table 2. The chemical composition of the sample. 10 0-74 0-26 083
Elements C|Si |Mn| P S (Ni|Cr o o
2:2.2° EEGH

C°ni§2§““°n 0-050~530-5JP-0240-0120-17L7-38

/|

: Polished

surface

Fig. 2. The samples taken from the bloom(as cast).

The dark squares are diamond-indenter marks used as guides in
finding the area of interest. The arrow shows the direction of
electron beam in moving over the y-phase.

Photo. 1. Micrograph of 18-Cr stainless steel.
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Photo. 2. Micrograph-of 17-Cr stainless-steel~(as -~ -~

cast) .etchant :

Photo. 3. Electron micrograph of ferrite and

martensite (thin film).

picral +HCL.
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Photo. 4. Electron micrograph of « and 7 phase
which, in fact, transformed to marten- _

site (replica method).
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Fe-Cr-C
Acc. Vollage 15 kv
Sample current 19 uA
X—ray CrKa CKa
Crysial 4”1 F PbSD
Detector Kr Exatron EPC
C X~ray spot size 09 u¢ (FeKa)
Sample speed 8 M/min
Chart speed 20 mMM/min
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Fig. 3. Concentration profiles of CKa and CrKa for a and y phases of 17 Cr stainless steel
(Sample scanning).

Table 4. EPMA analyses of Fe and Cr in a and y-phases of 17Cr stainless steel (as cast).

Elements- Fe (wt%) Cr (wt%)
R?ﬁ‘g;; ti("ray Measurgd Corrected® | Measured Corrected®>

a -phase 76:8+0°6 § 80'0 22-140! 18-5

7 -phase 775407 . 805 21°940-3 17-8
Fhe o naary 759303 79-3 230402 192

3%) Fe corrected for absorption and Cr for absorption and fluorescence according to the methods mentioned as under.
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Fig. 4. The infiuence of contamination on the CKa count from the 0°04, 0°30 and 0°74%C steels.
(Accelerating voltage 10, 15 and 20kV, sample current 0°1 pA, 2°5X10-5mmHg)
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Fig. 9. Relation between-carbon content and CKa
intensity. Accelerating voltage 15kV, sam-
ple current 0°10pA, 2:5x10-5 mmHg.
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Table 1. EPMA analysis of C in « and 7y phase
of 17 Cr stainless (as cast) steel.
‘Measured Corrected C conc.
[X-ray int.®> [X-ray int.*¥] (Wt%) -
w-phase | 55-740'7 | - 5369 | 0:015+0°02
7-phase Gysioﬁ‘ 6161 | 0°13520°02

-~ % Intensity given total counts per sec. & standard deviation.
“%%)  Corrected for thé overlap of CrLeX2 intensity accordmg e
to the method as mentioned above. _: .
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