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Application of Ti—-Nb Microalloyed Technology in Developing HRB400 Rebar Steel

WANG Xue-zhong, LI Cheng-jun
(The Technology Center of Jinan Iron and Steel Group General Compary, Jinan 250101, China)

Abstract: Introduces the process and properties of HRB400 with application Nb /Ti- microalloying technology, analyzes the
influence rules of the smelt and roll process and the elements Nb/Ti on the properties of HRB400, summarizes the
technological parameters adapted to Nb /Ti- microaloying technology and takes regression analysis of the relation of the
elements and the mechanical properties. The practices prove that the HRB400 with application Nb /Ti- microalloying
technology be of well mechanical properties and possess the advantage of low-cost.
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TR ELHIEN AR 20MnSiNDT1, M5 HRB400, &R AR E GHAR, B Nb & =0, 015%~
0.040%. Ti{=0.005%~0.025% . ¥&ERI M J) 22 BE14GB1499-1998F AT« oy N itk ge e vk L& 1.

KL WHREY KA e BT

FEBRIETY/ % PAES i
C Si Mn P S Ti Nb o /MPa | o,/MPa | 85/%
0.18~0.25 | 0.30~0.70 | 1.30~1.60 | <0.045 | <0.045 | 0.005~0.025 | 0.015~0.040 | 410~520 | =580 | =16
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IRV IZHRBAOOZL 2R 1k, R He AR B R A A S HR, #8454 (FeNb) ZSRNb64%~67%, %K

&4 (FeTi) ERTi28%~31%.
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(1) & EIRPEL640~1670°C, &AM EATO0.12%. (2) AN A=k, WAN N A P60, 20~

0.50kg. £KEL0. 20~0. 7T0kg, FEELEL. MlRELER. FEEILZH A ~20MnSifichn. (3) AW EEKBEAT ISk
MR AL T, WCAE AR T5min, WA JSIRE1570~1600°C. (4) &8 AR 1515~1540°C, EGHr
2. 6~3. 2m/min. ALK SIRCKEIEE, BrEEEEI00~950C.  (5) FEIRMNAS[H]45~75min, N
ME1180~1250°C, JFHLALEE1050~1150°C, Z4LiifE/NT-850C. (6) HARel2~@20mmed 7K H AT 7
L, HR022~o32mm i 1 4% HELE], Bk FLHEE10~17. 5m/min.
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YIRSy / % 71271 R
FkE /mm _ ,
C Si Mn P S Ti Nb Ceq o ./MPa o,/MPa 35/ %
28 0. 20 0. 50 1.43 0.023 0.024 0. 006 0.020 0.44 431 583 24
25 0.22 0.45 1.51 0.027 0.025 0.007 0.019 0.47 446 624 21
14 0.22 0. 46 1.45 0.026 0.019 0.007 0.021 0. 46 444 629 25
16 0.21 0. 47 1. 46 0.021 0.021 0.023 0. 007 0. 46 436 639 22
F¥ME 0.21 0.47 1. 46 0.024 0.022 0.011 0.017 0. 46 439 619 23
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A% /mm | FHEEL o Si Mn P S Ti Nb
0.18~0.25 0.38~0.67 1.35~1.53 0.006—0. 021 | 0.016~0.035
920 e 0.225 0. 49 1.45 =0.045 = 0.014 0.024
0. 18~0. 25 0.35°0. 65 1.35~1.57 0.008~0.020 | 0.021—0.038
922 = 0.22 0.51 144 =0, 0 =00l 0.013 0.022
0. 18~0. 25 0. 40, 62 1.35~1.60 0.006—0.022 | 0.016~0. 040
925 e 0.23 0.53 1.45 0,080 =0, e 0.015 0.028
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JAE/mm e Jit iR B/ MPa, Prhros & /MPa SEHER/ %
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405~485 580~645 2029
e e 459 608 24,5
RS IE, J1arhael 2B HAr, Ui S, 2 rEaedabnts 280 Wolss, FRuE 74N

PEREIIFETE . TR I AE AL e W TR A FR I, XF20054E3~6 H 434 77 o1 2~ @3 2mm7 464t 4M 1 i St
THENAS T, 15 S REZ R R RN

MKRA (1)

6,=399. 15-62. 57C+21. 6551 +17. 29Mn+750. 85Ti+785. 46Nb

6,=623. 33+1. 66C-18. 9251 +10. 69Mn+162. 04Ti+257. 52Nb
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25 CHEAE0. 06%~0. 15%, “FIJCH 0. 09%. CEHmAEHTE0. 08%~0. 12%, %y [FHEdHE L #1193, 66%, C
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5, NbJGR[PPIACR96. 81%; FeTi30G w14 3L brisM i A& 0. 55kg T4, TiJuz [R]85, 37%.
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R RS RSE, ISERE650°C UL L, IEH A [E]50min. HIFAEEE1150~1250°C, 3%
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B 3t L A 2 42 A A P o, AN R B L AR SR AN [R) (R LR BE, 12~ 14mm%LiE FE A
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B AN A VA PRI B /N T-850°C,  7E AR 110~ 15min /5 #E4T & KRBTV, BTV A /N T320°C .
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