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Production and Technology Analyses for HRB400 New Grade [l Steel Bar
XU Shou-liang, WANG Qi, WANG Xue-zhong, MI Li-11i
(Jinan Iron and Steel Group, Jinan 250101, China)

Abstract: The productive and technical indexes of HRB400 new grade III steel bars produced by
Jigang were analyzed based on the smelting and finished product composition, mechanical
properties,heating temperature, rolling yield, qualification rate and the rate of cut to
length etc.The regressive equation between the mechanical properties and the content of
C,Si,Mn,V was gotten by calculation.To improve the stability of mechanical properties,the
different chemical composition are designed for bars with various dimension.
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HRBAOOHTIIIZAN 7 B A= 7= LK, R4 =&k ii11286t, Ho: 19994F4: F= & k44N 72062t, 20004
P AN 9224t . AN R -

(1) 19994 1l bt H 45 h5 H97.26% (CEIRIGEIE) , HL19994E =411 K 154598 15%(K0. 8%, Ak K521k
100%, 619994 —#4itKIFEHRr99.85%0.15%. & R Zik$97.89%, L1999 — 4Tt KIFEHR97 . 90%FE =
0.01%.

(2) 20007 bt 245 hR1A £198.92%,  EL20004F #4371 KI454H599. 17%{K0. 25%, [119994:42 0. 66%.
Ak HIK51099.84%, L[L20004F =47t kIlFE4799.85%K0.01%, L[L19994F [#MK0.16%. &\ FKiAF|97.97%, Lt
20004F =4 1F R F54597.80%:=10.17%, 1999442 =0.08%.



Q) R 1156 /498.61%, LE20004F =35~ 1- 2 v Kl Fa vMiK0.56%. =458 5¢/499.87%, LL20004F =451}
RIFEAR0.02%, & R %54 5)97.95%, H20004F =41+ %4545 =50 15%.
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2. 1 JEBR Y
Wy 7 T R AR L

R JEIEIIT 3 %

oW H C | Si | Mn | P. S | v

| GB1499-1998 |  <0.25 |  <0.80 | <1.60 | <0.045 |
P 0.17~0.25 0.40~0.70 1.24~1.54 0.048~0.10
SRR 0.21 0.53 1.41 =<0.037 0.06

2.2 Jl Ao

2.2.1 CEHFEMT SEATEIIE 1. HELEH, CEHEAE0.18%~0.26%uE N, £/ 4ifE0.19%~
0.24%, iZJaHA4234595.92%; C&0.20%~0.22% (K 42934, 1166.44%; C&HE0.21%K14 1004,
22.68%. s;HTINA, CHERIMAMEES, UHIEINA= P CE B HIvE, WalulA, BHRT 2 ae
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2.2.2 SigE SISHETEIWLKE2., HE2EL, SiEEHEN0.42%~0.70%. ZAH{E0.51% ~0.66%3u F (1],
1796.15%; Si& E7E0.52%~0.60%1 A327#t, 174.15%; Si& E7E0.55%~0.57%1 A1364t, [731.52%. 4
Mk, SiEeE mgEd, WHIXSI S Bishvens, (Hikshio k.
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2.2.3 MnZeEMnZ=EH T EILE3. HE3E HMn e =y B L. 31%~1.55%, HHMne=El.35%~1.49%.~
B (FIA5 3824k, [787%; MnZr Ayl.40% 41133k, 526%; Mndrie Al 43%A 1074, H24%. HriNh,
WA= HRNn g Sl LR Y, EEHREEBOR, ART IRt .
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2.2.4 VR VERBEKILEA. HEAEL, VEREIEHE D A1E0.044%~0.107%, HEMAVEFEK, L
MEEME . VEEETLED.052%~0.058% 11452354k, (553%; & K T0.093% 45174, Hd%. HHTiA K, H
TENHAEA R, WVE BRI, DA T RS, KRS B RS E], — Rk fch fR 4
i, BT LAz B B B
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2.3.1 JEIREREE IR By B LS. HiFESE L, R 1 P 7E415~ 565MPa i . S A 7E435~
520 MPa A1) 9%%, i IRAEIE N T430NPaIATBYY, 1hi2%, HTHRAA A SIS ISR IR o Mt
UFAHIAEA30MPALL F; K T520MPalkify 234tk 5%, SEBRTEbR T EARER . ST AN bR B SR i AR A Ik
RT3 FE B 4 I 4E 430~ 520MPa 2 fi]
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2.3.2 PrprsmpEEPLPRE H K IWLKG. mIK6HE M, PidomfE s FEE515~725MPa [F]. 4 H {E595~
680MPaft) 41841k, 594%; 625~635MPaifi 1534, 34%. Z-HTIN K, Bidiam 4L AE635MParf & i ok b
IR R

200 =
54150 - L i
1=100| 79 2
50 5 34 a7 .
Ms 12 = J 1.—.5,4, ]
97575 590 605 620 635 650 665 680 695 T10 725
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K6 HRB400HT 7 9 & H. /7 K

2.4 hnHEEE

It ] 4 100~150min, Fi#B650~750°C, INF#ABL1240~1300°C, ##Bi1110~1210C.,
2.5 B SRR R R

MO 5 R RE I O R, AR I o L4mmAR A ik = U 4By, A5 H BL R SRR

65=116+690C+120Mn+1002V (1)

ob=171+616C+188Mn+1270V (2)

() THEAS, FEIEIN0.02%MIC, W4 SN i e I BE6 - OMPa;  REHY N0 . 01%1IMN, AT 4 iy Jie i o i
1.2MPa; FEEEE0.01%V, RIHE S ARG 10.02MPa. #C=0.24%, Mn=1.50%, V=0.065% XA (1), TH5&H4H
oS 4506MPa.

()543, B IN0.01%KC, A8 SN Hid 6. 16MPa; REY IN0.01%KIMn, FI & mdidrom 5
1.88MPa; AFH410.01% 1V, RIS PLPIaRE12. 7MPa.,
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3.1 WMk 5 B )

MHRGE S5 R K LA B, BT AR RS A—HE, S B s A —AE . (E R — Rk 4N
Wi, BB, FEl M (1.25%~1.55%) o A HIBShASR T J1 24k Re i Fa i
3.2 MRS R A 22 )

NGV I Ao 5 B &, AR S5 RZEREOR, CHai K 220.08%, Sif K720.16%, Mn
BKZ0.20%, VEAKZE0.01%, 547 W kAR ZE. 08, Si MnfiZ KRN EE R GE A EAR TR
SEIE N, RILNKERCINA 4.

3.3 J1F Tk Re

EPERIAALIEEN T, A REFR bl =40~ 60MPa. i, i IRGH (W = 40MPa, % A{E150MPa; it 5k
5 f =i30MPa, YK EHE180MPa, ANF T St AErIFasE
3.4 A A gz ab

) IBEHRE BT, AR T4 TR R 50

O fE R xBiE, Al raEEf s ERE, A EE D HIREA S, ART RERE
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4.1 FEL E s

WA=, N DR ER RS Ar R, FRE LGy MnE . RS AN A BRI A 4
W R B A B NV B, A sy SE g, RN ) 2=t ReFR b e
4.2 THEER S

MR BN IR, IR o A HE AR A e AN R oy Ja il . e mlidl: ol2~
16. ¢18~20. ¢22~25. ¢28~32mm.
4.3 T N5

TEEE T, B RBAIN T NAST, T TAEBRR, KEZEA. AR, EEE, HaohT RN
fif R IR R, B v BN ST S T R
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5.1 WA Heldmm8IHC. Mny VE 1SR (D) QQFFAE A, AHNA = ER TS
,ﬁzﬁﬁ:

65=116+690C+120Mn+1002V (1)

ob=171+616C+188Mn+1270V (2)
5.2 IRMEANFIMC, Mndra, FRRVE =l e 2= e den sk . Sl M: C: 0.18%~0.25%, Si:
0.40%~0.65%. Mn: 1.30%~1.60%. V: 0.03%~0.12%. [F#INMHEARKEESHE, WM ERE 4
i, DARRARAE A .
5.3 IS4 A, HRBAOOF LW 7 B AL = BERFEbRIf E Ay . A 2699%, 4% 3699.88%, & JL#98%.
5.4 FELRIEJIZAVEREIRARIOETIR , Mg st & e &, 12~ 16mmid >4 2k FH £0.3kg/t, ¢18~20mm
W 0. 4kg/t, 22~ 25mmig Bk F 0. 5kg/t, 28~ 32mmyak /b B4k F 0. 4kg/t. /N RS 71T
FAS FEAR30~5070/t, K AUAKH 17 A B {5070/
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