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A new type of structural material S280
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Abstract A highly alloyed ultra—high strength stainless steel S280 has been in use for many years. After quenching and aging, the
microstructure of S280 is composed of highly dislocated lath martensite and some carbides which strengthen the alloy. The steel
enjoys excellent combined mechanical properties, the typical mechanical property values are as follows: the ultimate strength of 1920
to 1930 MPa, the plane fracture toughness Ki. of 95 to 100 MPa </m . The corrosion resistance of the new ultra—high strength steel
S280 is much better than that of AerMet100 and 300M in the NaCl solution. The steel S280 can meet the requirements of aerospace
applications, and be widely used for the high strength parts with corrosion resistance.
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1 $280 %X 540 CRF37 M[011]8X[8] (Fe.Mo B& 1515 )
Fig. 1 TEM micrographs of S280 steel showing Fe.Mo
(dark—field images M[011] ) in specimen aging at 540C

3 S280HINFERE
31 BANPHERE

S280 FLAT O L 027 A PERE  FE MBI T SUB (LR
5 BE o, 1] 3K 1930 MPa, E’fl-iﬁjj&j’g 14.0% , %ﬁﬁ%?ﬁjﬁpig
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Table 1 Mechanical properties of eleven ultra—high
strength steels

8= E/GPa o/MPa Ki/(MPa Jm )
4340 200 1790 55
D6AC 200 1790 67
300M 198 1960 80
35NCD16 200 1900 70
30CrMnSiNi,A 207 1570 63
40CrMnSiMoV A 195 1865 80
H-11 206 1795 46
M250 180 1740 100
AerMet100 200 1960 120
Ferrium S53 200 1930 80
S280 208 1930 95
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Table 2 Fatigue properties of S280, AerMet100,
300M and S53 steel

o 9&%T&EE/MPa
AerMet100  300M  Ferrium S53 S280
K=1,R=0.5 — 1600 — 1663
K=3,R=0.5 588 750 — 900
K=5,R=0.5 — 505 520 543
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Table 3 Notch tensile properties of S280 steel

5 Hif FUARFR A2 /mm K ow/MPa oo,
1 0.25 3 2700 1.40
2 0.13 4 2690 1.39
3 0.08 5 2660 1.38
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F4 300M%H, AerMet100 $RF0 S280 $R 5 iR 2=
Table 4 Corrosion rates of 300M, AerMet100 and S280 steel

ok AT AR/ mm? JE i A (g-h T em™) JE R E A/ (g-h ™ em™)
300M 523.315 9.550x107 4.983x10™
300M A 516.545 6.250x107 5.465%10™
AerMet100 559.230 2.024x107 2.633x107
AerMet100 J5iAE 631.257 2.112x107 4.488x10°°
S280 518.136 4.443%x10°° 5.225%10°°
S280 J5ikf 602.788 1.313x10° 3.802x10°
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Fig. 2 Corrosion images of 300M, AerMet100
and S280 steel
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