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EXAMINATION OF SENSITIZATION OF AUSTENITIC STAINLESS STEELS
BY DOUBLE-LOOP EPR TEST METHOD

LI Shensu
( Shanghai Light Industry College , Shanghai 200433)

ABSTRACT Sensitization of austenitic stainless steels, which were traditionally examined by solution and heat
treatmments, are measured by double-loop EPR test method . The C type TTS curves of various samples are
obtained , and then compared with the curves established by the Rocha and Cihal. The results indicate that the
EPR technique can detect low degrees of sensitization and can be performed quickly. The areas of sensitization

determined by the prosend method are larger‘than that by Rocha and Gihal’s curves.
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Fig.1 TTS-S diagram fram Rocha!? and Cihal™®
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Table 1 Chemical composition of samples(mass% )

No. Materials C S M G M N Co N Cu T N A P S TWNb)/C

1 1.4301(AS 304) 0.02 0.49 1.61 18.06 0.25 8.61 0.11 0.21 <0.002 <0.06 <0.072 0.012 <0.001

2 1.455 (A 347) 0.077 0.5 1.21 18.00 0.61 10.52 0.03 0.25 <0.03 0.81 <0.005 0.03 0.025 10.5

3 1.4541 (AL 321) 0.069 0.45 133 17.39 0.19 10.40 0.07 0.011 0.12 0.47 <0.03 0.19 0.026 <0.005 6.8

4 1.4541 (A 321) 0.064 0.41° 175 17.18 10.74 0.4 0.23 0.002 6.9

5 1,455 (AISI 347) 0.038 0.43 1.46 17.6¢4 0.28 10.24 0.18 0.018 0.12 <0.03 0.33 <0.005 0.021 <0.005 8.7

6 1.4541 (AII321)  0.024 0.2 1.85 183 0.46 11.84 0.082 0.067 0.36 0.016 0.004 0.0% <0.001 15

7 ASI316 NG 0.019 0.58 1.46 17.36 2.60 11.74 <0.03 0.104 0.05 <0.03 <0.03 0.012 0.017 <0.005

8 1.4550 (AISI 347) 0.038 0.43 1.46 17.64 0.28 10.24 0.18 0.018 0.12 <0.03 0.33 <0.005 0.021 <0.005 8.7

9 1.4550 (AISI 347) 0.077 0.5 1.21 18.00 0.61 10.52 0.03 0.25 <0.03 0.81 <0.005 0.03 0.025 10.5

10 1.4550 (A 347) 0.016 0.31 1.75 18.40 0.23 10.23 0.02 037 <0.03 0.33 0.21 0.027 0.005 20.6

11 1.4550 (AISI 347) 0.048 0.42 1.62 18.08 0.3 10.95 0.16 0.17 <0.013 0.67 0.005 >0.1 0.032 14.0
Table 2 Pretreatment of samples Table 3 Heat treatment matrix

No. Materials Pretreatment time/h

1 1.4301 (AISI 304) (1050°C, wq) t [T

2 1.455 (AISI347)  (1050C,wq) +1300 T .30 min 01 1 3 10 30 100 300 1000 10000

3 1.4541 (AISI 321) (1060, wq) 800 v vV VvV VvV VvV

4 1.4541 (AISI321)  (1060C,wq) 750 v Vv VvV VvV VLV

5 1.4550 (AISI 347) (1050, wq) + 1100 T .30 min 700 v VvV vV VvV VvV VvV VvV

6 1.4541 (AISI321)  (1060C,wq) ’ 650 vV V. V VvV VvV VvV VvV Vv

7 AISI 316 NG (1050C , wq) 600 v VvV vV VvV V VvV V V oV

8 1.4550 (AISI 347) (1050°C , wq) 550 vV Vv vV V VvV VvV V

9 1.4550 (AISI347)  (1050C,wq) 500 v vV VvV VvV VvV VvV

10 1.4550 (AISI 347)  (1050°C,wq) + 1300 'C <30 min 450 v Vv

1 1.4550 (AISI 347)  (1050C,wq) 400 v Vv
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Fig. 2 Drawing of anode polarization curve

Table 4 Reactivation ratio I,/I,(% ) of sample 3*

time/h

/T

0.1 1 3 10 30 100 300 1000 10000
800 0.44 0.83 0.33 0.03 0.05
750 0.40 12.6 10.7 18.4 0.05 0.03
700 0.97 19.3 16.5 19.5 32.9 0.07 0.27
650 0.56 23.0 18.7 35.4 2.5 46.4 49.9 0.26
600 0.46 4.39 8.15 21.9 28.8 51.2 41.2 16.0
550 1.4 1.86 2.00 30.3 28.8 61.3 27.0
500 0.02 0.01 0.10 6.39 9.73 2.3
450 0.006 1.15
400 0.007 0.003

Table 5 The free Carbons(C" ) of the stabilized SS

No. Materials C(0.01%) Nb/C TiC T./K C* (0.01%)
1 1.4301 (AISI 304) 6.2
2 1.4550 (AISI 347) 7.7 10.5 1573 6.2
3 1.4541 (AISI 321) 6.9 6.8 1333 3.4
4 1.4541 (AISI 321) " 6.4 6.9 1333 3.3
5 1.4550 (AISI 347) 3.8 8.7 1373 2.5
6 1.4541 (AISI 321) 2.4 15 1333 2.3
7 AISI 316 NG 1.9
8 1.4550 (AISI 347) 3.8 8.7 1323 1.9
9 1.4550 (AISI 347) 7.7 10.5 1323 1.7
10 1.4550 (AISI 347) 1.6 20.6 1573 1.6
11 1.4550 (AISI 347) 4.8 14.0 1323 1.47
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Fig.3 The TTS diagram come fram the double-loop EPR test
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