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Static CCT Curve of Martensite Wear-Resistant Steel NM400
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(State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081 )

Abstract By Gleeble3500 thermomechanical simulator to determine the dilation curves at continuous cooling condi-
tions, the critical transformation points of steel NM400 are Ac, = 719.4 °C and Ac; =847.8 C, and combined with the
metallographic method, the continuous cooling transformation ( CCT) curves of super cooling austenite of tested steel are
plotted using Origin software. The results show that with the increase of cooling rate, the microhardness of steel increases
gradually, and the phase transformation gradually changes from ferrite and pearlite to bainite and martensite, and the ferrite
content decreases gradually; when the cooling rate is less than 1 “C/s, the pearlite content increases gradually, and the
grain size gradually decreases; when the cooling rate is greater than 5 C/s, the ferrite and pearlite phase transition disap-
pears, and with the increase of the cooling rate the bainite phase decreases and martensitic phase is gradually increasing.
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Table 1 Chemical composition of tested NM400 steel / %

1100 ~1000 C5E 5 HKALE, o o wm

Nb Cr Ni Mo B Cu Als P S

7E 940 ~ 850 C 52/ 7 B UCKFEL AR

0.17 0.30 1.15 0.03 0.25 0.26 0.27 0.0020 0.008 0.008 0.012 0.0022
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Table 2 Sample number and cooling rate of tested wear-
resistant steel NM400

I HE WHIERE /(C - s™")
NJO.1 0.1
NJO0.2 0.2
NJ0.5 .
NJ-1 1
NJ-5 5
NJ-10 10
NJ-20 20
NJ-50 50
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LA K% 1B B FE ) 18] 25 4k B9 il £k Fig.1 Curves of CCT (a) and TTT (b) of tested steel NM400

HEEEMBE AR, RANX
B TR A Y AR AR AR (15 A AR IR AR E])
J11 Origin 42z HliA B AR AY CCT g2k .
2 RELERSHN
2.1 HEHEEAEMNM CCT TTT RMEXSH

TR A i 208 A 5 A (CCT) ith 2 FN i [l -1R
JERGAZCTTT) 2k, Qs 1(a,b) Biom o

FIRYAE B LG 4 R A AL G A 5 Ac, (Acy JBE
FEIIHRHIL AL (Fs) (BRGIRTTF IR M AE 5 (Ps) (I
FRARBE A 10 ( Bs ) FI G GRS 5 (Ms) A6 3 B,
2.2 SMHARS BHEE

BRAS CCT LR 5 I AHSIE IIE 2, 1l
B 2(a) Al H,0. 1 C/s¥e JIRRE 2 iR W 414!
A B A OSCREE R AR 6 RBOLEAUR, I
HERIER I A TERR R AR B R 1 %%, R AT I RE LS
PR EE EAR I RAFN IR T R, A 2
(b) ATEAMEER], 483 F 0.1 T/ HlikHE,0.2 C/s
RHAETREZRHOCHREVENE R ER
A0 IR A IR B8 6 AR DL IR R/ SR

F3 HERHHERENK NM400 8% S/C
Table 3 Theoretical calculated phase transformation points
of tested steel NM400 /°C

Ac, Acy Fs Ps Bs Ms
719.4 847.8 827.2 710.7 601.5 418.5
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Fig.2 Metallographic structure of tested steel NM400 with different cooling rate /(°C - s™') (a) 0.1; (b) 0.2; (¢) 0.5; (d) 1;
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Table 4 HV microhardness value under different cooling
rate of tested steel NM400

B/ BRI B X 4, HV
(C-s™") 1 2 3 4 FigE

0.1 205 210 216 190 205
0.2 220 218 221 216 219
0.5 231 238 232 248 237

1 244 242 268 259 253

5 261 272 314 285 283

10 344 336 319 356 339

20 392 421 400 40 404

50 410 418 413 410 413
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Table 5 Measured phase transition temperatures of steel
NM400 at different cooling conditions
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NJO.1 739 877 816 788 BEH
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