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Abstract; The microstructure, mechanical properties and precipitation behaviors in a low carbon
Nb-Ti micro-alloyed steel were investigated using the dilatometer, Vickers-hardness tester and
transmission electron microscope. The results showed that the microstructure of the experimental
steel treated by an isothermal quenching process under different temperatures all mainly consisted
of ferrite and martensite phases. The volume fraction of ferrite phase increased with the decrease
of the isothermal temperature. Both of the interphase precipitation and supersaturated precipitation
of carbides appeared in the samples treated by the isothermal quenching process. Along with the
decrease of isothermal temperature, the precipitation form gradually changed from the interphase
precipitation to supersaturated precipitation. Furthermore, the interphase-precipitated carbides had
a NaCl-type crystal structure with a lattice parameter of 0. 432 nm and obeyed the Baker — Nutting
(B —N) orientation relationship with respect to the ferrite matrix which confirmed by HRTEM.
The Vickers-hardness of the ferrite increased with the decrease of the isothermal temperature.
Key words: HSLA steel; interphase precipitation; supersaturated precipitation; orientation
relationship ; micro-hardness
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Table 1 The chemical compositions of the test
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Fig. 1 Schematic diagram of the heat treatment
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Fig. 3 TEM images of the nanometer carbides in the steel specimens isothermally treated at different temperatures
(a)— 680 C; (b)— 660 T; (c)— 640 C; (d)— 620 C.

Honeycmbe ' 8 $£ I AHIEIHT I S BRI OS2 K, &5 YRS Sl BER K, BRibr H 2 10 B/ 24
BRRE 5 AR R AR L. AR R IR R AR G R R, S BT RORS Sl R R A ORI AR TR AT
i N = 1= 2 By el L1 VU = T S N a7/ ke S AR N TP 2 1B SN S K B
A TR ARG, BR AR IR AR O 3RS Bl 200G Son R R B R L 5 A B R AR (.



1704 ARRXFFR(BAFFIR)

% 36 %

H TG A TC R TR R AR rp B T B2 LA SR IR
H NS L, 3k S AR R ) B A 4 s BB AE
B Je S AT R v AR AR 4 8 T SRR
TGS, A, BE A S5 IR IR A R, Bt B
A AHTRIHT H 1] VR EBORT Hh A 2%
2.3 HEXE#HR

Kl 4a H7E 660 C 55 T 3R A5 19 99K ik £k
Y1 HRTEM {Z. o] LUE B il 58 4t E 2k 2

{8 N R = Nl TR O E =911 Y O T e R A ]
JEE IR 2580, W] L 3 BE IR 2% S Aff I a1 i Ak )
B R, Xt 680,660,640 F1 620 T T 45 iR 15 2] Y
Bt AT 22 0 D s B 24, B 3 40 RS 43 31
}5.6,5.4,5.2 Fl4. 4 nm. 7] LA B R R
it SR G ) R AR 2 T RN e A B A
Gl e L5 B 2 ) A L ) DG 2R AT LA 3y L
AR . 850 H R]AL AR AT ik fe ) Y B

4 zone axis

: “ [100]gx//[110]

1000} ©
800

600

1/s™

400} Ti

200} €

Fe

Fe

E/keV
B4 HHEFHBREDE HRTEM % F8 5 A E B ISR fnge i
Fig. 4 HRTEM results of the interphase precipitation carbide
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Fig. 5 Micro-hardness of ferrite at different

isothermal temperatures
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