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FE  ABHE GB/T 1499. 22018 474k, K &1t T ©36 ~40 mm HRBS00E $BL S AH M M 5 4> 8 (% )0.22 ~
0.25C.0.60 ~0.70Si.1.50 ~1.60Mn.0.11 ~0. 13V P<0. 045.5<0.045, % FI“100 t 0 Jic 5 MR 5% 4 v - 24 1H 40-
LA £ 4L-LF 4 HR-160 iR i - R INt-B i 5L a-= %" W T Z WA, 4 7 th # ©36 mm HRB500E $2E0M
fJE ARIREE RS540 ~ 580 MPa, HiHI3R & RO 705 ~ 735 MPa, Wi/ i 28 4 15. 5% ~20. 5% , B K1 M KA,
11.5% ~14.0% , ScRHiHiR B 5 c S IRSREE 2 b RY/RY, W 1.25 ~ 1,32, 52 /B ARIR 5 GB/T 1499.2-2018 4%
ERWBEBREREZ L /R, 1.08 ~1.16, B I, I 10 1 32 MR B GB/T 1499. 22018 3RMEE R, 4= H
) ®40 mm HRB500E S I WA R ek B ik + Bk, SRiE R 9.5 ~10 &,
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Productive Practice of Hot-Rolled ®36 ~ 40 mm HRB5S00E
Reinforcing Steel

Wang Linsong' ,Zhang Xinjian' ,Chang Jin' ,Long Yu',Chen Qianxiang’ and Gao Changyi’
(1 Shuicheng Iron and Steel Group Corp,Liupanshui 553028 ;2 Manufacture Management Department,
Shuicheng Iron and Steel Group Corp, Liupanshui 553028 )

Abstract According to GB/T 1499. 22018 standard, the internal controlled composition of ®36 ~40 mm HRB5S00E
rebar is designed as (%) 0.22 ~0.25C,0.60 ~0.70Si,1.50 ~ 1. 60Mn,0. 11 ~0. 13V ,P=<0. 045,S=<0. 045 in shuigang.
The productive process such as steelmaking in 100t top and bottom combined blown converter- tapping with slag stopping-de-
oxidization and alloying-LF refining-continuous casting of 160 billet-reheating of billet -rolling of rebar-air cooling is used. The
mechanical properties of ®36 mm HRB500E rebar are as follows : yield strength RS 540 ~ 580 MPa, tensile strength R 705 ~
735 MPa,percentage elongation after fracture A 15.5% ~20.5% ,total elongation at maximum force A,11.5% ~14.0% ,the
ratio of actual measured tensile strength to actual measured yield strength R /R is 1.25 ~ 1.32, the ration of actual meas-
ured yield to yield strength stipulated in GB/T 1499. 2-2018 R’ /R, is 1. 08 ~ 1. 16, therefore , mechanical properties of the
bebar meet requirements of GB/T 1499. 2-2018 standard. The microstructure of ®40 mm HRBS500E rebar produced is ferrite

and pearite, its grain size is 9.5 ~ 10 grade.

Material Index HRB500E,High Srength Rebar,Big Size, Vanadium Micro-Alloying
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Table 1 Chemical composition of hot rolled 36 ~40 mm HRBS500E reinforcing

REEILAE, LhE, KH
100 t B %08 B 11 5 @36 ~

steel / % 40 mmHRBS00OE #2440, X A E
i (1 e
N : = P S VGl mimigdBEkiiA R
1 499.2/_ oo1g  S0-25 <0.80 <1.60  <0.045 <0.045 - =055 4
gg;’é 0.22~0.25 0.60 ~0.70 ff";‘oiclffzo <0.045 <0.045 0.11~0.13 - (3) 141
Him 0.23 0.65 1.55 0.045 <0.045  0.12 - OHERESHWIEERE

(1) Ceq- B 48, HHE AR Y Ceq = C+Mn/6 +(Cr+V+Mo)/5 +(Cu+Ni)/15,
2) AREE LB EAMNNTRT BN G Mo FLEXMNBHYBRAERSERAZ, W

FERA Cr AT ER Mn,

0.75 ~0.95 MPa, E 5.4 [ =
99.5% , AEEE=1.3 MPa,

@ FEHFHRT 30 P M 1

%2 ®36~40 mm HRBS00E #1435 B 55 00 St gk P OEBRAKRLE ERRKEE

Table 2 Mechanical properties of hot rolled ®36 ~40 mm HRBS00E reinforcing JZEZIA4N/KEE KB AIE

steel
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FEHRRRERAENRAK C Ra, FARRY RN
K C R4 BB/, B C A RATER, XA
B EREMN C EIRE, REEEHM0. 1% , /8
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WK, BN NAKEH 92 ~93 t 5], ELY LF
RBHE LIRS, B Rk ER 87 ~88 t 154,
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WEE, BUNMEANENRS ke, P HRB AT
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2.2.1 FPIRHE

(1) JFAPBIESR

®© ZAKRBA (%): [Si]=0.20 ~ 0. 80,
[Mn] =0.30 ~0.80,[P] <0.120, [ S] <0. 040; &k
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() IRHHRAE
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Table 3 Composition and temperature of hot metal used
for steelmaking of steel HRBSOOE,11 heats

it B A /%
THIE P

AFgoK
REE/C

C Cr

% 4.65~ 0.26 ~ 0.33 ~0.130 ~ 0.031 0. 120 ~0.049 ~ 1257 ~
5.58 0.75 0.45 0.160 0.049 0.390 0.077 1374

¥ 512 0.42 0.36 0.135 0.040 0.200 0.057 1320

Si Mn S Ti

F4 HRBSOOE & REFANREAGEERER MR,
11

Table4 Amount of charging metal and slagging material in
basic oxygen furnace for steelmaking of steel HRBS00E,11

heats

_ EBEMAR

e Bk BE/ Ekpz/
t t g

80.2 ~ 14.30 ~ 986 ~

BHEABEERMAR
BREA 3R E£AT bE
ZhA//kg BRke Hrkg Fox/kg
W 1492 ~ 195~ 791~ 333~
87.3 16.23 3304 2613 4197 791 2217

¥ 83.6 14.97 1874 2110 1370 791 1437
B ALEE R 59 AR 4 25 MnO = 13% . Fe, 0, =20% ., Si0, <20% P <
0.20% .5<0.20% JK4}<3% ,
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PR AL (VNFe) 5.0 80% , AW E L
(VFe) &8 A 50% , FKIMA BRI A&, A KR
R 0% ~95% 1 H) , RSP ITARE,
BRI A EARTEN/K E L #E 57 40 ~ 80 kg/
o, WK CHE EALHESR , MRS5S AR FRRE

%5 HRBS00E $fi5E— R EIPRRNARN[C].[P].[SIRE
B 4p
Table 5 [C].[P].[S]and temperature of molten steel at

first truning down of converter for steelmaking of steel
HRB500E,11 heats

-/ %
BT c X ﬁfﬁ i — s A
i 0.09 ~0.32 0.020 ~0.033 0.020 ~0.028 1 618 ~1 683
¥ {E 0.17 0.025 0.025 1 644

6 HRBS00E KMk [ Cl. [P . [S]1 RiEAE,11
Vel

Table6 [C].[P].[S]and temperature of molten steel be-

fore tapping for steelmaking of steel HRBSO00E,11 heats

/ %
sl —— IR g
75 0.05~0.12 0.019 ~0.0250.020 ~0.029 1 652 ~1 678
¥ {8 0.08 0.021 0.024 1662

#7 11 HRBSWE B HRBEESSARMANGEHE
=B k1P

Table 7 Quantity of various alloys added to ladle during

tapping for steelmaking of 11 heats of HRBS00E , kg/heat

BUERIE  BEES B AR A8 WDE HEEN
JEE 1950 ~2068 340 ~347 60 ~60 120 ~130 3~3 40~85
HE 2017 341 60 127 3 59

®8 HPUHRNRESEUFHERINAR S FIKERHEK
B4, 11 /%
Table 8 Required and actual composition of molten steel

after deoxidization and alloying at topping ,11 heats/ %
BiH C Si Mn P S \J

Ao 11 4 ®36 ~40 mm HRBSOOE B4R, B4 14K
REE S MARNEGEFMERBEERLET,

@ H B REEESLEER WA S
S2hR 11 A A S AE AR K 8,

® HANSFER I ERE, BIfE L —po 58
WiE , R ENP R HM O, B LT — vl
NI s A N E 4/5 B, EPUE D AR
PR, NI BRE AR ER 5 EE,
FEAAHM O T, B H AR EE <50 mm,

© HyPHWMEIE, AEEN, EEERa
B EEHEP R HEITEERLE, LSS 14
BRI B VE RS SR P T K B B K

@ LB 11 PEREHRERKIK Ar )5, /KR
BE SR —MK 1580 ~1 600 C, # P URNAK
1560 ~1 580 C,
2.2.2 LIF ¥k

(1)LF K5 T2 AR « 4K gk 3 — 038 —
PR — S — YOG 5 — TR BURE — 58 WO R — i
A3 VEEE— 1 AL — TR CaSi 22— Bk Ar— %45,

(2)MK#E A LF INALSE, MASE —HL S,
BPYE ¥ A JK 300 kg, 4881 L 100 kg, % A 100 ~
200 kg(IRBABBHRMAEA) . RABERHN 10
B I 10198A T HLiR ki, fr s —HtmRlA LG
IASE AR, RIS 50 ke, IEMEA K 200 kg,
KR A, SiFe By ( <30 kg) & H ¥, FHERER
2.5~3.0 #Hl, 7EHEE 10 min A RESHE,
6 ~8 minjF A BB BUNER LT, BEIEPHE
TRHERKERE, IS E B E , AR
2 RALX R SR UERUE R AE

CVRBEERERARSL. EHE PR
150 m, BEHEHIK 120 m/ 4, BRIR G ] K F 8 min,
TR EAEHE MRS A RBNK. BERRK
Ar JFHIBKIREHE 1 570 ~1 590 CHE4H,

(HPKBEMMABRER 16 4, Bk ES
FIIABR BN

(5) BAFHIAK BIRB A EHILE 9,

(6) 1 Hr b i uh R E (RIR AL SR K IR

R9 HFEHRIL HRBSOOE 7k BERm S / %
Table 9 Desirable composition of molten steel HRB500E

. 0.18~ 0.50~ 1.40~ 0.11 ~ out from LF refining station/ %
W 52 065 150 <0045 <0.045 T4 pevry
_ WEH C Si  Mn P S v
Hi? 0.20 0.60 1.45 <0.045 =<0.045 0.12 &/mm
0.17~ 0.55~ 1.35~ 0.022~ 0.024~ 0.11~ . 0.22~ 0.60~ 1.50 ~ 0.11~
WE 501 o061 1.46 0.040 0.032 0.12 36~40 B 055 070 1.60 <0045 <0.045 7y,
HE  0.19 0.58 1.41 0.029  0.027 0.12 36~40 Hbr 0.23 0.65 1.55 <0.045 <0.045 0.12
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o
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PRIGEE >1 000 °C, SR BT LIIREE Jy 400 C,
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B ERE
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10, M 10 o] W, i h A > ERERRER 2 ek
flYE I, THEL:Y, RANRRE S,
®40 mm HRBSO0E 44 i i & HHM M A L A SR
+ BRGHR, BRER Y 5 53% , GBI R 9.5 ~10 4,
A1,
3.2 hrfRitRE

53T 7 4 ®36 mm HRBSOOE 411 54 itk
BEILZE 11, 3k 11 PBE 55 1 FI3R 2 PRI%K
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Table 10 Rating of inclusion in @40 mm rebar of steel
HRBSO0E/rating

e BEBREE  HAEX RREAYE SAEEX pge

T HZE MR HE SF HE HE HZE @z BR
2.5 2.0 - — 1.5 1.5 - - -

W N -

FRRIEE 9.5 ~10 %
Fig. 1 Microstructure of 40 mm rebar of stecl HRBS00E |, fer-
rite + pearite, grain size rating 9.5 ~ 10
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Table 11 Composition and properties of ®36 mm rebar of steel HRBS00E ,7 heats

Bl RS/ % ik dea

FHE C Si Mn P S Cr V. R;/MPa R_/MPa  A/% Ag/%  RO/RG  RG/R,
B/ME 0.22 0.59 1.48 0.021 0.005 0.033 0.109 540 705 15.5 11.5 1.25 1.08
BoAE 0.24 0.64 1.60 0.037 0.015 0.056 0.122 580 735 20.5 14.0 1.32 1.16
SEH{E 0.23 0.6l 1.55 0.028 0.010 0.044 0.117 557 716 17.5 12.6 1.29 1.11
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KPR EER KF 1.27, GB/T1499. 22018 HH 7
WESR KTF1.25, 2K, — Bk, $36 ~ 40 mm
HRBS00E 7E£L#I G 248 7 R BRI B AR B 3K
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il - BRI LW, &7 36 mm HRB5S00E 42
SUR I J12# B0 JE ARGR B R, =540 ~580 MPa,
PLhriR B R, =705~ 735 MPa, Wi j5 K % A =
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