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Effects of Cr and Mn on Mechanical Properties
of Steel Bar HRB400
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Abstract Concerning the phenomenon of high residual Cr in steel bar,the influence of the mass fraction of Cr,Mn al-
loy elements on the mechanical properties and microstructure of HRB40O test steel bars in laboratory conditions is studied.
The relationship between mechanical properties and the content of pearlite, and the microstructure of precipitated particles
was also analyzed by transmission electron microscopy. The experimental results are as follows. At low, medium and high Mn
content of 1.15% ,1.25% and 1.35% respectively, the yield strength and tensile strength of test steel bars raised with the
increase of Cr. Cr played a certain strengthening role,which can reduce Mn addition. The content of peatlite raised with in-
creasinhg Cr from 0. 1% to 0.3% ,the average grain size was 8 ~9,Meanwhile, Cr-Fe-Mn composite alloy cementite and Cr
carbide have been precipitated from steel. The microstructure and mechanical properties of the reinforced rebar with
0.125% ~0.135% Mn,0.20% Cr meet the requirements of international standard. Based on the test results and the current

price of alloying elements, the cost per ton of steel can be reduced by about 20 yuan.
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Table 1 Composition design of experimantal steel /%

S P Si &5
<0.040 0.30~0.40 0.10
<0.040 0.30~0.40 0.20 {4
<0.040 0.30~0.40 0.30

=<0.040 0.30~0.40 0.10
<0.040 0.30~0.40 0.20 4
0.040 0.30~0.40 0.30
0.30~0.40 0.10

0.30~0.40 0.20 W4
0.30~0.40 0.30

0.22 1.15 =<0.040
0.22 1.15 =<0.040
0.22 1.15 =0.040

0.22 1.25 =<0.040
0.22 1.25 =<0.040
0.22 1.25 <0.040
0.22 1.35 <0.040

0.22 1.35 <0.040
0.22 1.35 <0.040
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FIEIRIE ALY 418 MPa, REB{RIEET S % 2
Hif, N F&F; Y Cr=0.20%8f, FRRBEL T

440 MPa L b, 38718 T B0 A8 i 6B

(3)Mnl.35% MBS TR P, 2% Cr =0.29%
B, T IRE L <1.25 B, AREW B B4R E
K, EREREEAET 8+ G FEEMT0.30%,
3.2 % HEBEXTHGEENE R

R TR SEEAMHFN, FRE SRR
EHEH, L2385 5M6 5.7 M85, &4
SESIH1.15% \1.25% \1.35% B, 3 ek & &
EIERMIEMA, RE 1(a)(b) R,
3.3 #.EEENHGSGEERRN

HE L T, EEEEAHRN1.15%.1.25%
1.35% Bt , IR WA WS K BLFEERKAE,
RS BAS, SEENTHBSHEKEEHA
I 72 B A R o
3.4 & CHHHBHRARER

MWR3 FAIUES, AESHAAY IR
& + Btk 3% .5%.6" 7" B IABEER SRR IR ELHI Y
BRI R R, B&RE BN BT,
P ETR, kR RNEFHES ~9 &,
2* .3".5".6" 7" B IABEREE Cr BN, 2oLk
R, FRWE?2 Fin,
3.5 & Cr WRJe ey Aot

F2 08 mmREBLFERTRNFMEE
Table 2 Chemical composition and mechanical properties of ®8 mm Steel Bar

we BRI}/ % yinseE TERER WEM  BEK  BER
c Mn S P Si Ni Cr Cu % JB/MPa  [E/MPa  K¥/% (>1.25) (<1.30)
1 0.24 1.15 0.016 0.031 0.37 0.12 0.11 0.01 596 397 22 1.50 0.99
2 0.23 1.15 0.013 0.03 0.35 0.13 0.20 0.01 {&& 613 410 25 1.50 1.03
3 0.22 1.15 0.010 0.034 0.36 0.17 0.30 0.01 626 426 21 1.47 1.07
4 0.22 1.25 0.026 0.029 0.3¢4 0.12 0.10 0.05 602 418 22 1.44 1.05
5 0.22 1.25 0.010 0.030 0.38 0.10 0.21 0.01 vhég 607 443 23.5 1.37 1.11
6 0.21 1.25 0.017 0.037 0.33 0.12 0.31 0.01 629 455 20 1.38 1.14
7 0.21 1.35 0.019 0.027 0.37 0.11 0.10 0.01 627 434 22 1.44 1.09
8 0.23 1.35 0.014 0.031 0.39 0.13 0.21 0.02 w4 632 469 20.5 1.34 1.17
9 0.22 1.35 0.017 0.042 0.35 0.14 0.29 0.02 606 489 20 1.24 1.22
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Fig.1 Effect of Cr content on yield strength (a) ,tensile strength (b) and elongation (c) of test steel
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Table 3 Statistics of microstructure, pearlite content and
grain level
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Fig.2 Effect of Cr content on pearlite of test steel
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Fig.3 Morphology and energy spectrum of MnS inclusion in test steel
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