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Abstract: The stress corrosion crack tests of 16MnR steel in anhydrous ammonia service have been
done with the T shape wedge opening loading (T-WOL) constant displacement specimens. A group of
eight specimen was used in the tests, every specimen was loaded by loading bolts to the desired Kival
ue and then put into a special ammonia storage tank. The specimen were taken out from the tank perr
odically for crack length measurements, After total 3450 hours tests, the crack growth rate of the
specimen were O 08X 10 -3 54x 10 mm/s Based on the tests and analysis, it can be concluded that
the cracks of the 16M nR steel specimen in anhydrous ammonia service almost did not grow, threshold
stress intensity factors Kiscc are higher than 90 MPa Jm. The stress corrosion crack mechanism and
the effecting factors were also analyzed
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Table 1 Chemical composition of 16MnR steel( mass fraction/ %)
Element C Mn Si S P
Base material 0.168 1.31 0.412 0.017 0.019
GB6654- 86 <0.20 1.21.6 0.20.6 <0. 035 <0. 035
2 16MnR
Table 2 Mechanical property of 16MnR steel
Item 0,/ MPa O/ M Pa s/ % &/ % Agv/]
Base material 324 544 28.83 57.43 46.0
GB6654— 86 325 500- 650 220 227
1 2, 16MnR
s 13a
2
12
GB/ T15970- 1998
R T
(T-WOL) 1
’ ’ ’ Fig 1 The photograph of specimen
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Table 3 Geometry of the specimen > s
No B/ mm W/ mm ag/ mm c¢1/ mm B K »
1 26. 8 65. 54 23.70 16. 34 s S
2 26. 16 65. 34 24. 44 16. 82 8
3 26. 12 65. 60 26. 50 16. 19 K (L ) , 4
4 25.70 65.13 26. 10 16. 59 %
5 26. 06 65. 64 25.62 16. 30 4
6 26. 12 65. 67 25.45 16.27 v, (1) vy  T-WOL
7 26. 08 65. 16 24. 80 16. 60 P
8 26. 0 65. 65 26. 46 16. 33 a
Vy=( )V (1)

a+ c!
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730 6(15)° - 1186 3(5)" + 754 6(15)° (3)
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Table 4 Crack length and stress intensity factors of the specimen
Vv ap Original K Final a Crack grow rate Final K
No / mm / mm /MPaJE / mm /10-8(mm=* s- 1) / M Pa JI?
1 0.599 23.70 86. 02 23.81 0. 89 86. 03
2 0.454 24. 44 66.78 24. 50 0.48 66. 64
3 0.591 26. 50 80. 10 26. 61 0.89 79.94
4 0. 426 26. 10 56. 25 26. 12 0.16 56.22
5 0.386 25.62 50.27 25.63 0.08 50. 26
6 0.281 25.45 38.27 25. 65 1.61 38.12
7 0.294 24. 80 39. 66 24.90 0. 81 39.58
8 0. 586 26. 46 88. 66 26.90 3.54 87.91
2  No7 >
No7
4, 0. 08 x

10 °~ 3 54% 10 *mm/s ,

Ki 30~ 90 MPa Jm
16MnR
Kisce 90 MPa Jm

)

2 No7

Fig 2 The macro fracture of No7 specim en
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