1956 % r W w71 4 (1985) 16

TN © 1985. ISIJ
RS A 286 &4 D RKIE T D EMRAIER
BEFER™ - FLUBER" - WHRELES - &5k =

Mechanical Properties of Alloy A286 at Cryogenic Temperature

Masayoshi KOHNO, Toshiya MORIYAMA, Masao SHIMADA and Akira SUZUKI

Synopsis :

The strength and the toughness of Fe-base superalloy A286, which has been used as the structural mate-
rial in cryogenic environments, were investigated at temperature range from room temperature to 4.2K
by comparing with stainless steel SUS 304LN and Ni-base superalloy Inconel 718. The influence of grain
size on mechanical properties of alloy A286 was also discussed.

The temperature dependence of the strength and toughness of alloy A286 was smaller than that of steel
SUS 304LN, and similar to that of alloy Inconel 718. Therefore, the strength of alloy A286 was higher
than that of steel SUS 304LN at room temperature, but almost the same as that of the steel at 4.2K. The
fracture toughness K,g(J) of alloy A286 was lower than that of steel SUS 304LN at room temperature but
slightly higher than that of the steel at 4.2K. The strength of alloy Inconel 718 was higher, but the
toughness of the alloy was lower than alloy A286 in the test temperature range.

The tensile strength, ductility and toughness of alloy A286 decreased with increase of the grain size, espe-
cially at 4.2K. From the results of microstructure observations and fracture mode analysises, low ductil-
ity and toughness of the specimen having a large grain size were attributed to the carbides precipitations
at grain boundaries. However, the K,;g(]) of the specimen having even a coarse grain size of GS No. 1.5

was as high as 700 kgf-mm~—3/2 at 4.2K.
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Table 1. Chemical compositions of tested materials (wt ).

Material c Si Mn P S Ni Cr Mo Nb Ti Al \") B N
A286 0.046 040 1.20 0.012 0,001 25.20 15.15 1.30 - 2;30 0.27 0.27 0.0082 -
SUS304LN 0.030 061! 170 0.021 0.001 11.52 19.06 ~ - - - - - 0.14
Inconel 718 0.053 0.12 0.12 0.002 0,0004 51.78 18.88 292 4.95 108 048 - 0.003 -
Table 2. Heat treatments of tested materials. To load cell
Material Heat treatment Pull rod Liquid helium
A286 980°C x Thr 0Q + 720°C x 16hr AC T~ L
SUS 304LN 1050°C x 8hr WQ Bellow seal o
Nitrogen gas = Liquid nitrogen
Inconel 718 980°C x 1hr AC + 720°C x 8hr FC

{cooling rate; 30° C/hr) 620°C x 6.6hr AC
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Fig. 2. Dimension of tensile test specimen.
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Fig. 3. Dimension of compact specimen.
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Fig. 4. Temperature dependences of the tensile
properties of A286, SUS304LN and Inconel 718.
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Fig. 5. Temperature dependences of the Charpy
absorbed energy of A286, SUS304LN and Inconel
718.
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Fig. 6. Temperature dependences of the fracture

toughness K,c (J) of A286, SUS 304L.N and Inconel
718.
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Fig. 8. Influence of grain size on the tensile
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Fig. 9. Influence of grain size on the Charpy
absorbed energy of A286 alloy at 4.2K, 77K
and R.T.
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(a) : GS. No. 1.5, (b) :GS. No. 3.0, (c) :GS. No. 6.0 and (d) : micro dimples on intergranular surfaces.
Photo. 1. Fracture surface of J,c specimen of A286 alloy at 4.2K.
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