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i E EIMAESEAE,2 « PRREN 5680 kg GE-BL-P94 mm x 5.2 mm F-BIRZE $89 mm x 5.0
mm &-880 C IE k {1 a5, #1 50 t EBT EAF-LF-VD-210 mm x 280 mm J5 3 %44l ©75 mm B H-FFLR 975
mm x5. 5 mm -k ©70.2 mm x 5. 05 mm 45-880 ~890 CIF A T4 7, BIh F & XGZT850 B iR s Ak 1 R
ELARARRE (/% +0. 35 ~0.41C,0. 20 ~0. 40Si,1. 40 ~ 1. 70Mn, <0. 010P, <0. 010S,0. 40 ~ 0. 60Mo,0. 04 ~0. 10V,0. 03
~0.05Ti) , BIRLEEH, MENTLPIERE 029 MPa, JH IR5RE 931 MPa, (K ZRIEF] 13. 5% ; AL K 40/MY ST
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Development of XGZT850 High Strength-Toughness
Non-Quenched-Tempered Drill Steel Tube

Xi Xiaojun', Lai Chaobin', Feng Xiaoming®, Li Yesheng®, Huang Xianliang’ and Liu Wei'
(1 School of Metallurgical and Chemical Engineering, 2 School of Materials Science and Technology,
Jiangxi University of Science and Technology, Ganzhou 341000; 3 Xinyu Iron and Steel Co Ltd, Xinyu 338001)

Abstract With microalloying composition design, intermediate test; 2 t medium frequency furnace-680 kg ingot-
forging and rolling-®94 mm x 5. 2 mm shell-cold drawn to ®89 mm X5 mm tube-normalizing at 880 °C, and commercial
production; 50 t EBT EAF-LF-VD-210 mm x280 mm billet casting- rolled to ®75 mm tube stock- piercing to ®75 mm x
5.5 mm shell- cold drawing to ®70.2 mm x 5. 05 mm- tube-normalizing at 880 ~ 890 °C, the XGZT850 high strength-
toughness non-quenched-tempered drill steel tube (/% : 0.35 ~0.41C, 0.20 ~0.40Si, 1.40 ~1.70Mn, <0.010P, <
0.0108S, 0.40 ~0. 60Mo, 0.04 ~0. 10V, 0.03 ~0. 05Ti) is successfully developed. Examination results show that of steel
tube the tensile strength is 1 029 MPa, yield strength is 931 MPa and the elongation is 13. 5% ; the structure of steel tube
is fine and uniform granular bainite; and the tensile fracture has the characteristic of ductile fracture, and the impact frac-
ture is quasi-cleavage + ductile fracture. The properties of high strength-toughness non-quenched-tempered drill steel tube
meet the requirement of user.
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Table 1 Designed chemical composition of steel XGZT850 and analysis compesition of 680

%Elo mA C Si Mn

2 $TNipsag

P S Mo v Ti 0 N H
#it 0.35~ 0.20~ 1.40~ < < 0.40~ 0.04~ 0.03 ~ < 0.006 ~ =
XGZT850 0.41 0.40 1.70 0.010 0.010 0.60 0.10 0.05 0.0025 0.007 0.00015
680 kg 0.41 0.30 1.50 0.011 0.008 0.46 0.08 0.028
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AELREFERH2 ¢
PB4 TR A5 B 680 kg IRANEE , B AN
x1Fim.
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MR- BITR I BN EE—-BE B (E
KEB)>BRBEE) - EX(BHE). BEIME
X994 mm,BEE 5.2 mm; B EFEREL120 ~
1140 °C , 4B R BETE 910 ~950 C; B AT
1R R 690 C, R 30 min; iF KRN 880
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Table 2 Size and heat treatment process of shell and fin-
ished tube
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BERR B¥JE ) /mm MITE
EX s @94 x5.2 FILEEE
ElKE 94 x5.2 FE& +690 °C[H K 30 min
BiRE P89 x5.0 FE48 +690 CE K 30 min + B
R $89 x5.0 EH +690 C 0]k 30 min + B +

TE A (880 C ,{#if 12 min)
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Table 3 Mechanical properties of shell and finished tube of steel
XGZT850
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Fig. 1 Morphology of structure of XGZT850 drill steel tube: (a) non-tempered tube shell; (b) tube tempered at 690 °C ; (¢) cold-drawn tube ;

and (d) finished tube normalized at 880 C
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Fig.2 Morphology of tensile fracture (a) and impact fracture (b) of XGZT850 drill steel
tube
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Table 5 Heating parameters of tube stock of steel XG-
ZT850
; . c IR RAE, S
i€ iy C H e it ]/ nin
650 ~ 1230 ~ 1190 ~ 1190 ~ 55
860 1 250 1220 1210
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Table 6 Temperature control at each zone in normalizing
furnace
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Table 4 Analysis composition of liquid at VD refining H#hX | 790 25 ~30

end /% BH—XTF 893
C Mn S P Si Mo V As Ti Alt HH oK | 882
0.37 1.48 0.004 0.009 0.30 0.49 0.07 0.019 0.022 0.016 WM KT 871
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Table 7 Mechanical properties of finished XGZT850 drill steel tube
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Fig.3 Morphology of structure of ®70.2 mm X 5. 05 mm nor-

malized finished XGZT850 drill steel tube

AT 30 ming IE K AR AR BE S K 6
B o
3.3 BB XGZTBS0 4 12tk AEA

Xt B A 7 B B B R XGZT850 i 3t
F3 A2 RE A R S A A . U B R AL
R TR ©70.2 mm x5.05 mm, FE S22 MR I
R T HRT A, 5 4R B XCZT850 I 2 3t

SE M

[1] s, S/ B, 5. Bl B AR R A IR R A S
HE b E,CN104532168A [ P]. 2015-04-22.

[2] #AeR. B RIERREENE XCZT850 KBl & JT & R
[M]. B - VLG 3 TR 2 it , 2013,

[3] 5%, EBMA, R W £EFSHRLEIM]. It btk
AL ,2010.

[4) SRHE,E o, DT WORLAR B R S R B AR N B HL Tl 4
HilJ]. $.99,2010,27(5) :49-52.

[5] Fiek 10 FME, % HE Mo R0 I RN AEIH S
RE[]]. $A4bH ,2008,23(3) :2-19.

(6] FHME. KKk Mn R NIRAERAEBMMEAID]. L33
HK2#,2009.

[7] Li Qingfen, Yang Shanglin,Li Li,et al. Experimental Study on Non-
Equilibrium Grainboundary Segregation Kinetics of Phosphorus in In-
dustrial Steel[ J]. Scripta Materialia,2002,47(6) ;389-392.

[8] Mtk MEBULEHREMBRBABID]. il FIET K
%#:,2009.

[9] fLE®E, B .38 &, % HUMEmEGENERAMERNE
mi [ J]. %49 ,2005,22(4) :27-29.

[10] BEY, DS, M4, % AR Nb-V SR C8 BIAEER
PHORH LR 1 PR [T]. &R % ],2010,46(2).
206-212.

[11] Hidenon N, Yoshitomi O, John G S. Acicular Ferrite Formation on
Ti- Rare Earth Metal-Zr Complex Oxides[ J]. ISIJ International,
2015,55(1) :250-256.

[12] Shi M H, Zhang P Y,Zhu F X. Toughness and Microstructure of
Coarse Grain Heat Affected Zone with High Heat Input Welding in

HERIBR R R I bR EC i ROR M-A
B A YRR LN 7 AR A IR
BEPT BRI, R M-A S RS SR LRLIR T ERIR 4N,
BB TS BN B (A py B G 1, (3 LA B 4
BT G R AL , RN BT RAT O, TR M
FITROEAE o (B, LA SR B T Mk B
BTARE, 2 AP BOR, HERFEHEAE TR M-A
BRI B R 3 H M-A S TR A
H/NR KRR AR NI, 55 B2 F A BHE RFH
PERIAR AR ER R AR

4 #ig

(1) &33BT S UL IR
1K TR TERIHA R T Eim st IE 8 5
WG XGZT850, Sy 2 e RE ¥R BT B AR B K,
HAPH PR o, 71029 MPa, J& IR3RJE o, b 931
MPa, 3R § 358 13. 5%,

(2) S5HRANAE XGZTS50 2H 41 K 4l /N3 5 iR
DR, hrf i O 2R BEE, shdi i 0 b g
H +RIENIRAN O,

A ARG X F B K85 (SQ2009GJC5005722 )

Zr-Bearing Low Carbon Steel[ J]. ISIJ International ,2014,54 (1) :
188-192.

[13] &Kk, sk, BRI 97 M 140 TiN e 9 LB R ¥
FIBR[CL. /72011 SFHERAEHNERLT RSO E, D
1y,2011.

[14] BREess, xE4E, K. BT Mnl8CrI8N PR B iR 2tk
RERIBS A J]. #5344 ,2005,26(6) : 2022,

[15] %1 4. RAESEERERETEIHMA(D]. M. LEBE TR
#,2013.

[16] J& &, SAVE2S R ENMMEEHRII]. BPHER,
2015,46(72) :12-18.

(17] EFE. WERS-HNEIM]. Jont: B SHF A4, 2005.

(18] R, S HER[M]. JEa . vE& Tk kR 4t ,2005.

[19] THRE. M/A HXTRR W IRt J]. ek
AbBEF AR ,2012,41(24) .41-42.

(20] FTERBE, BestE, #b %, %. DR UL IR R 2 0 IR N 7 2 4
BRI J]. SNk ,2008 ,43(7) :68-72.

[21] & =, &8, 3R, % BWREELNP WA BAMWE
FE B X Sy RR R [ )] MR T A2 41 0, 2011,35(2) :4-7.

3 F(1992-) 5B, WA A IR T K2 (R L, i
BT

1578 A #7:2016-02-03



