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Effect of Co Content on Microstructure and Mechanical
Properties of CB2 Steel
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Abstract; In order to study the effect of Co content on microstructure and mechanical properties
of the CB2 steel, the contents of Co in CB2 steel were adjusted to 0. 5% , 1% , 1.5% , 2% and
3% , respectively. Using optical microscope (OM) , scanning electron microscopy ( SEM), and
tensile test at room temperature, the effect of different Co content on the microstructure and
mechanical properties was studied, associated with the Thermo-Calc and JMatpro-7. O simulations.
It is found that when the content of Co in the steel increases, the chromium equivalent value
increases and the &-ferrite content decreases. Especially, when the content of Co is 1.5% , the
o-ferrite is appears. Meanwhile, with the increase of Co content, the tensile strength of the steel
increases, while the elongation increases firstly and then decreases. The results indicate that the
steel with the Co content of 1. 5% has a good comprehensive property, where the ultimate tensile
strength reaches 805.13 MPa, and the elongation is 20.4% and Brinell hardness is 260,
respectively.
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Table 1 Chemical compositions of the tested steels( mass fraction) %
C S Mn P Si Ni Cr Mo \Y Nb N Co B
0.151 0.0008 1.342 0.013 0.466 0.28 9.66 1.586 0.191 0.094 0.03 0.521 0. 008
0.11 0.0009 0.506 0.009 0.009 0.209 9.25 1.537 0.191 0.06 0.02 1.120  0.009
0.137 0.0009 1.289 0.012 0.439 0.28 9.50 1.584 0.188 0.090 0. 04 1.483 0.007 1
0.129 0.0009 1.285 0.013 0.03 0.28 9.44 1.46 0.188 0.091 0.02 2.006 0.0074
0.137 0.0008 1.283 0.012 0.469 0. 30 9.31 1.512  0.187 0.089 0.03 2.987 0.0075
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Fig. 2 Microstructure and precipition phase of the
CB2 steel under SEM
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Fig. 3 Temperature dependence of the quantity of
precipitation phase in the CB2 steel calculated
by Thermo-Calc under thermal equilibrium
condition
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Fig. 4 Microstructure of CB2 steel with different Co
content after tempering
(a)—O. 5% H (b)—l.O% H (C)—1.5% H (d)—Z. 0% H
(e)—3.0% ; (f)—XRD.

FIFH XRD % 52 56 40 1 47 000, A LA 5 i
RO 3k 28 AT IO e, A A B EG R A 0.
PRI , P €0 DX I Ay 2 [ o AR AR BA T 1Y 6 kR
R 8 B F R TS5 a2t Hpy sk
A i BT 0 — R R IS w(Co)
BAR ARGk, 2 8 BRI H A ) 32
JRH. Z5 L BT Co MIIMAPIHI T CB2 8 &
BRERBYIE I, AL T CB2 AN A4, 2 T4
ZUmF e M.

Co JLER X & BRZ A il A A HAL R &
PRTR PR et B e a2 8 R B R — Rl gk
HH, B RATERRIE 5 M B R 41k, A B T34
PIBAAE RN R, 5 Bk, M- W T CB2
B R RE. Co /E N BR R MRIE ot £ |, il
it DV - Xa 43 FHUE B8 5 HI2 AR IR R 31
HPERERY BB LK. Co MM APY K T LI
HHIX.

K 5 ZfE B IMatpro — 7. 0 1E H #9 R #E CB2
BRAEIRE J 800 ~ 1 500 C 4 - 5k [ A1 &1 , 7]
F B AR AR DX 4 R AT DA AR Al R 4
BUNT 8 +y By + o BUFH X s ] B4 30 7 £
A5 -t o5 [ 3 A 80 it SR A B AT I B A
Fe4r, TR H I R & R R AR ISR B, PRIIE
et RN

VFL W™ hdg H Co B4 T4
HEK Y i {H Cr,,, AT 6 8% 3 M4 Y i 21
w(Cr,) BT AN



%11 #

LI EF . Co 423t CB2 sNBMM L fo /1 F AL H o 1601

w(Cr,) =w(Cr) +6 w(Si) +4 w(Mo) +
1.5 w(W) +11 w(V) +5 w(Nb) +12 w(Al) +
2.5(Ta) +8 w(Ti) =40 w(C) -2 w(Mn) -4 x
w(Ni) =2 w(Co) =30 w(N) — w(Cu).

4 w(Cr,,) <6.5 I, 7T LASE 4l b Y8
BREMAEAE. R4 CB2 SN A AR fE o FE A
2 w(Co) KT 1.25% I Al DAL IEFAR 40 T [
TR RS RS T TR 45 R AT A

u AUBTENITE
o FERRTE
AM(C,M)
®M23C5
vLIOID

8 9 10 11 12 13 14 15
tx 10%/C

B 5 i#xd JMatpro —7. 0 i+ E k4
By CB2 $RaY - 1&75E El 48 &
Fig. 5 Equilibrium solidification phase diagram of
CB2 steel calculated by JMatpro-7. 0
software
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Fig. 6 Grain size of CB2 steel with different Co content
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Fig. 7 Tensile properties of CB2 steel with different Co
content at room temperature
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Fig. 8 Hardness values of CB2 steel with
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Fig. 9 Tensile fracture morphology of CB2 steel with
different Co content
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