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The Effects of Al and C Content on the Microstructure, Ms
Temperature and the Mechanical Properties in 17 Cr-7 Ni

Stainless Steel

Synopsis:

Téru FURUKAWA and Shizuyo ONUMA

In order to make clear the roles of Al and C in 17 Cr— 7Ni stainless steel, the microstructural features, Ms
temperature, and mechanical properties were investigated for the steels containing variable amounts of Al

and C. The results obtained are as follows:

(1) The quantity of é—ferrite in matrix increased with the increase of Al content, or the decrease of C con-
tent. No dferrite is observed in the range of Al content less than about 0.79,, but the phase of j-ferrite is
nearly 10 and 509, in matrix for steels containing about 1 and 29 Al, respectively. Furthermore, for
the steels containing about 0.01 and 0.07%C, the phase of d—ferrite exists in 45 and 109 in maitrix, re-
spectively. And also when C content in steel is more than 19, the d—ferrite can not be observed.

(2) According to our experiments, it seems that the Ms temperature is raised in rate of 20°C per 1% Al,
and is dropped down about 14°C per 0.01%C in content.

(3) It is confirmed that the microstructural features and the Ms temperature are affected sensitively with

Al and C content.

(4) The best mechanical properties is obtained for the steel containing about 1.2%, Al and 0.07% C.
Also itcan be recognized that the age hardenability are increased with the increase of Al content, and with

the decrease of C content.
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Table 1. Chemical compositions of specimens (%).
¢ oA N e s | wMa | P | s

A | 007 | — | 7.3 16.90 | 053 | 069 | 002 | 0.008
B | 007 @ 068 | 7.38 17.22 + 0.51 ! 0.73 0.009" 0.013
C | 0.08 0.93 | 6.8l 17.52 | 0.72 | 0.66 0.024 |  0.008
D | 008 | 1.15 | 7.00 | 17.3% | 053 | 0.74 0.018 - 0.015
E | 0.08 & 1.38 7.00 | 17.13 0.60 | 0.74 0.009 | 0.019
F 0.07 | 1.54 6.93 | 17.16 060 0.74 | 0.011 | 0.014
G 0.07 | 2.05 7.03 | 17.03 0.5 | 0.72 0.017 | 0.01l
H 0.06 2.59 |, 7.05 17.06 0.52 | 0.75 0.010 0.010
L 0.01 1.25 | 7.12 17.12 0.58 E 0.58 0.011 0.020
M 0.12 1.17 |  6.94 16.53 0.62 0.85 0.005 0.007
N 0.15 1.13 7.15 17.08 0.49 E 0.72 | 0.009 0.015
o) 0.18 1.06 7.01 16.63 0.66 0.8l | 0.005 0.009
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Photo. 1. Effect of solution tremperature on microstructure in steel D containing 1.19, Al

and 0.089, C
1100°C x0.5h.

((a); 1000°Cx0.5h. WQ,

(b); 1050°Cx0.5h. WQ,

vQ, (d); 1200°Cx0.5h. WQ, x400).
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Photo 2. Effect of Al content on microstructure in solution treated stecl B D,F and G

containing about 0.079, C ((a);

% Al, Hv=205), x 400).
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Photo. 3. Effect of Al content on microstructure in austenite conditioned (775°Cx1h. WQ)
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steel B,D and G containing about 0.079, C ((a); steel B (0.68% Al, Hv=290),
(b); steel D (1.159, Al, Hv=362), (c); steel G (2.05% Al, Hv=318)).

L
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steel containing about 1.1%9, Al ((a); steel L (0.0195,C, Hv=280), (b); steel
M (5.129,C, Hv=185), (c); steel O (0.189C, Hv=185), x400).
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Fig. 2. Effect of Al and C content on structure of
17Cr-7Ni stainless steel.
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Fig. 3. Effect of austenite conditioning temperature
on Ms temperature of 17Cr-7Ni stainless
steel containing 0.7~29Al.
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Fig. 4. Relation between Al content and Ms tem-
perature.
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Fig. 7. Effect of Al content on mechanical pro-
perties in solution treated specimen and
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Fig. 9. Relation between percent of cold rolling
and Hv of 17Cr-7Ni stainless steel contain-
ing about 0.072; C and 0~29,Al.
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Fig. 10. Effect of Al content on mechanical pro-
perties in 709, cold rolled specimen.
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Fig. 11. Effect of C content on Hv in cold rolled
17Cr-7Ni stainless steel containing about
1.19% Al
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steel containing about 0.079;, C.
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Fig.. 13. Effect of C content on maximum value,
increment, and ratio of increase in hardness
obtained by aging in 17 Cr-7 Ni stainless
steel containing about 1.19;, C.
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