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Synopsis :

For the purpose of developing thick 3.5 Ni cast steel applicable to arctic use, its chemical
composition and heat-treating conditions were investigated o laboratory and
commercial scales. Low carbon-medium silicon-0.2 molybdenum-3.5 nickel cast steel
was found to be of the optimum chemistry for improving both strength and toughness.
Three cycles of normalizing followed by tempering instead of single normalizing and
tempering were found to improve markedly the low temperature toughness of the cast
steel. On the basis of the laboratory test results, 500mm thick steel ingot by weight of
4.6t was cast, heat-treated and subjected to testing at its various locations. Though
there was a slight difference in properties depending on the locations, the tensile and
impact properties of the present cast steel met the requirements of ASTM A757-B3N
cast steel whose impact toughness is specified at -101°C. So far as its thickness is less

than 500mm, the newly developed cast steel is found to be applicable to arctic use.
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Mechanical Properties of Heavy Walled 314 Ni Steel Castings for

Low Temperature Service
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Synopsis:

For the purpose of developing thick 3.3 Ni cast stee] applicable
to arctic use, its chemical composition and heat-treating conditions
were investigated on laboratory and commercial scales. Low car-
bon-medium silicon-0.2 molybdenum-3.5 nickel cast steel was
found to be of the optimum chemistry for improving both strength
and toughness.

Three cycles of normalizing followed by tempering instead of
single normalizing and tempering were found to improve markedly
the low temperature toughness of the cast steel,

On the basis of the laboratory test results, 500 mm thick steel
ingot by weight of 4.6 t was cast, heat-treated and subjected to
testing af its various locations. Though there was a slight difference
in properties depending on the locations, the tensile and impact
properties of the present cast steel met the requirements of ASTM
A757-B3N cast steel whose impact toughness is specified at

—-101°C.
So far as its thickness is less than 500 mm, the newly developed
cast steel is found to be applicable to arctic use.
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Table 1 Chemical requiremenis for A757 B3N cast steel Twt )
Grade C Si Mn P8 Ni Hesidual ciemeats S
| ------——-——--i-------- J _\r Cu 7(_3;‘ Mo Tatal*
. !
B3N =0.13 { =0.60 |0.50~0.80| =0.025 ! =0.025 | 3.0-4.0| =0.03 0.0 =0.40 J %025 =1.60
. | . | . :

* Total residuals include P and 5

Table 2 Tensile and impact requirements for A757-B3N cast steel

Tensile requirements

Impact requirements

. . : . weee] Hes
Grade Y5 TS Kl i RA Test temp. Ave Min. tr oo
. . 1 : reatment
kel /mm?) {kgf/mm*) A %) H )] (ked-m} (kef-m)
B3N =28.1 =49.5 =24 =15 101 =21 =17 N
- - T 2595°C
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Fig.1 Relation between transition temperature and
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different Mo content
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Fig.3 Effects of normalizing cvcle and temperature

on toughness of 334 Ni-0.2Mo cast steel
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Photo. 1  Macrostructure of 3% Ni-¢.2 Mo cast
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Table 3 Chemical Lumpuqnmns of cast stoel {wt 95)
~ N -_fﬁlm element s i T Residual elements o
- ¢ si | Me TPl Ni vl Cr Mo 1 Total
_ D3N spec. =0.15 =0.60 [0.50~0. 80| £0.025 i £0.025 | 3.0~ 4.0 | 2003 | 20.50 =0.40 <. 25 =100
__Test block 0.06 0.25 0.75 0.006 0002 | 370 - e 0.20 | 0228
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PPhoto. 2  Sulfur print of 334 Ni-3.2 Mo cast
steel with 500mm thickness
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