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surface defect running from a crack initiation portion to 
a propagation portion. The test was conducted at −170°C 
and −196°C.

The results of the surface-notched double tension test 
are shown in Fig. 3. An example of a fractured surface 

after the test is shown in Photo 2. The applied stress in 
Fig. 3 indicates the value of a stress applied to a crack 
propagation portion, and the arrested crack length indi-
cates the length from the inlet of a crack propagation 
portion to the leading end of a brittle crack. The upward 
arrow in Fig. 3 indicates which a crack leads to fracture 
without being arrested. 

In the Q-T steel, a crack is arrested even when a 
stress of 490 MPa is applied at −170°C (versus an allow-
able stress of 375 MPa). Yet when a stress of 294 MPa 
is applied at lower temperature of −196°C, a crack that 
has been initiated passes through the notched part and 
pierces through the specimen without being arrested.

In the DQ-T steel subjected to a stress of 539 MPa at 
−196°C, on the other hand, a crack that has propagated 
through the notched part is arrested immediately after 
passing through the leading end of the notch without 
reaching the steel plate surface (Photo 2).

From the foregoing it was ascertained that the 9% Ni 
steel manufactured by the DQ-T process has a drasti-
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steels. These steels are thus confirmed to meet the safety 
requirements for LNG tanks. Direct-quenched and tem-
pered 9%Ni steels are expected to be widely used in 
energy applications, including the construction of LNG 
tanks.

Reference

  1)	 Kubo, N. JHPI. 2000, vol. 38, no. 3, p. 47.
  2)	 Watanabe, I.; Suzuki, M.; Matsuda, Y.; Tagawa, H.; Matsui, K.; 

Shimada, S. Nippon Kokan Thchnical Report. 1984, no. 104, 
p. 2.

  3)	 Watanabe, I.; Suzuki, M.; Matsuda, Y.; Yamagata, S.; Yajima, 
H. J. of the Soc. of Naval Architects of Jpn. 1984, vol. 155, 
p. 368.

  4)	 Watanabe, I.; Suzuki, M.; Matsuda, Y.; Yamagata, S.; Yajima, 
H. J. of the Soc. of Naval Architects of Jpn. 1984, vol. 155, 
p. 380.

  5)	 Matsuda, Y.; Suzuki, M.; Watanabe, I. J. of the Soc. of Naval 
Architects of Jpn. 1985, vol. 158, p. 


