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Structure and Properties of Ultra-Low Carbon Maraging
Steel 00Cr13Ni7CoSMod4W

Jiang Yue, Jia Qiang and Li Shiqiang
( College of Applied Science, Harbin University of Science and Technology, Harbin 150080)

Abstract The test steel 00Cr13Ni7Co5MoAW (/% : 0. 007C, 13.23Cr, 7.02Ni, 5.06Co, 3.72Mo, 0.96W) is
melted by a 50 kg vacuum induction fumace, cast to 10 kg ingot, forged to 55 mm x 55 mm billet and rolled to 3 mm x 60
mm strip. The precipitating behavior of the steel is analyzed by thermodynamic calculation software Thermo-Cale, and the
structure, mechanical properties and corrosion performance of the steel are studied by optical, transmission electron micro-
scope and potentiodynamic polarization method. Resulis show that R phase is main sirengthening phase in the maraging
stainless steel during aging process; in order to get fine, dispersed R phase and better combination of strength-toughness of
steel, the optimum heat treated process is defined that is solid-solution treating at 1 100 °C + aging at 490 °C, and the ten-
sile strength, yield strength and elongation of the steel are respectively 1450 MPa, 1 320 MPa and 10. 8% ; the breakdown
potential and the annual corrosion rate in artificial sea water of maraging stainless steel 00Cr13Ni7CoMo4W are respectively
230 mV and 1. 51 pm/a, it has betier corrosion resistance.
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Fig. 1 Effect of solid solution temperature on Laves phase pre-

cipitation and austenite content in maraging stainless steel
00Cr13Ni7Co5Mo4 W, thermodynamic calculated curves
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Fig.2 Effect of aging temperature on martensite and austenite content (a) and R-phase, 8-
phase and M(C carbide (b) precipitation in maraging stainless steel 00Cr13Ni7CoSMo4W ,
thermodynamic calculated curves
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Fig.3 Morphology of lath martensite in maraging stainless steel 00Cr13Ni7Co5SMo4W .

(a) optical; (b) TEM, and selected area pattern
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Fig.4 Morphology of precipitation phase (a) and reverse transformed austenite, and se-

lected area pattern (b) of maraging stainless steel 00CrI3Ni7CoSMod4W, TEM, aged at

490 °C for 8 h

10. 5% ~ 13. 8% 5 ffii A\ 3 44 1) £
B R A B A I 2803 T 5 3%

600

Wrlal %, A ARIE R ARG B, IF
i R AHPR AR/ R Ao A, B
R BEAS B v, 5P 280U E
REAE 490 CLAT R IAEIRIE . B
I 00Cr13Ni7CoSModW I K
TR 2% A 85 A0 # Ak 3 T2 R
1100 °C [& ¥ 4L FH + 490 C 1254

300

B (E) /mV

=300

IS,

ARER M TR A ABUR L L
AL A B, AT DLGE B3R A R 0
SR EIVERC A o

2.2 TR BN I B

-9 -8 -7 -6 -5 -4 -3
<2
logi /(mA * em )

-9 -8 -7 -6 -5 -4 -3
-2
logi /(mA * em )

515 00Cr13Ni7CoSMo4W Ih FCARRT A SN AR AL I £k (o) FIAEER AL MR (b)

Fig.5 Polarization curves (a) and cycle polarization curves (b) of maraging stainless

steel 00Cr13Ni7CoSMoAW
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Table 1 Pitting erosion characteristic parameters of mar-
aging stainless steel 00Cr13Ni7 CoSModW
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