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Abstract

The Gleeble-2000 thermal/force simulation test machine was used to study the high temperature
mechanical properties of Ti alloyed steel continuous casting billet, and the basic law of high tem-
perature tensile strength and section shrinkage rate with temperature in the range of 600°C~1400°C
was obtained. The results of data analysis show that the tensile strength of high temperature de-
creases with the increase of temperature. When the temperature exceeds 1000°C, the tensile
strength of the cast billet is less than 10 MPa, indicating that the casting billet is less able to resist
external force at high temperature; the plastic zone temperature range of the steel is 880°C~1300°C,
and the shrinkage rate of the section when the temperature is over 960°C. The temperature range
of the brittle zone is 85%, the temperature range of the brittle zone is 600°C~850°C, the shrinkage
of the section is less than 60%, the temperature of the brittle zone is narrow, and the cast billet
has good plasticity, which can bear a certain plastic deformation. According to the results of high
temperature tensile test, a reasonable two cooling system is worked out to provide a theoretical
basis for the production of Ti alloyed steel continuous casting billets.
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FEIER AR R RE S B R 587 A RSO B e B 20 o B (0 2 B o O 1A R I 3,
KA PR SR, PRARREIRTEAE, IE R REIT FOBIGM S NATRIERL[1] [2] [3]. HEE A
FERGUN R L B R MRS RS, AR R LR, v Bl 50k T28IESETT
THT PRI, L5 AR SR 10 500 [A] 3 R AN v T R AT D, BV I i P A 1k iR P AR AR 1 5C 2R [4] [5]
[6]1[7]. WA NRIX AR, 7EBR Bt & T ZHAE L RIBOER RN 5, 4 88 2P bR 587
RO, AT R Ti & AN INERRAAAE A FIREERIRE, N T IRS ARG R R, XHER R =
AR AT, A EEMBSEE .

2. REMREEZE
BRI AHEN | ER A 1) Ti A SN, SHEFIRGN A IUE, Jr R A2 WA 1.

ik

Table 1. Chemical composition of test steel (mass %)
= 1 AWMU ERS

C Si Mn P S Al Cr Cu Ti N o]

0.07~0.09 0.40~0.50 0.60~0.75 <0.010 <0.002 0.030~0.045 0.55~0.70 0.25~0.045 0.07~0.085 <0.0060 <0.0040

WAL TR~ @10 mm x 120 mm x M10 FRE#EREE, & 1.
TRIE VG 600°C~1400°C .
MR IR BRI E B A3 9(1.33 x 10 ° MPa)IE S 5 3k |, DL 10°C/s M B MHVREE, fnk
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Figure 1. Schematic diagram of high temperature tensile specimen
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Figure 2. Heating and deforming process of the high temperature tensile test
2. SRR IRE STRHIE

3. MELERSITL
3.1 EiRAEE

PR S o AT AR % Z SR RAEI M) Sl 122 P RE L 5 A B 48R, o B th 28 S Ak

i 20 A I 1) vl 7 2 PR R R R AE i 2
o—:m(l—A—'j,g:-ln(l—A—'j )
S | |

X o——MF, MPa; M——7), kg; S——IHM, mm?; g——E Ik E, ms?, —MHL 9.8;
Al—REE K E T H EAEE, mm; —REERK, mm; e——RAE,

3 & Ti GEAMNIEAR El S bihsmE . HosmEEREE AKX Q) TS H8]. TRLEH,
TR A 5 I L B T i BAAES, aREFE 600°C ~960°C FHih i R PR IRFE IR K, M 48 MPa ik
FE3029 7 MPa, i 58S 960°C [EHihr R fE T ARG 5218, wUFEREE = T 1050°C I, Hidiss/EZ /T 5 MPa
BEE IR TS, Pihios B 4ksf3 K, B3 1400°CHy, XRIFT5E A . WHAE SR NIRRT IRE 5
Iob v R v A SR T R AR ARSI AT, PR AR SR
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Figure 3. Ultimate strength of steel at different temperature
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Figure 4. Cross-sectional area reduction of steel at different tem-
peratures
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WiZE > 60%E NI, BEIRA G A Ra, Wililtaiz < 60%E ORI, RAUEtEE. M
R s BT 22 600°CHRLFEIX (A , AFEFE =SB R MEPER L X, Tm~1200°C A% | fitEX, &R iie
PEFEAR X, 1200°C~900°C /25 1 ifEPEIREE X, 900°C~600°C A NI MEtEiREIX, AEEMERZX. H
Bl 4 b vl A, MR FEIR S 880°C LA Iy, WTTHINCAA A m T 66%, ENE NS BEMEIX . PRIt Ti &41b
PR, BP0 H bR 0 IRl 2 e B X 33 T UL P A% 1l 7E 880°C LA I

3.3. B[O SEM &4

W 52 22 T AR A4 55 28 600°C iR B2 X 1A], F77E ) = AN 1 8 DX 3 i) i 8Lkl S A TR 1), Rk AG T
1 XH, RFEARIUSFEER: 4T 2 XBf, T SDERITH, BT &
SEMEWIRL; 76 3 X, SRR B AR & T I S AT R B AR T BT R I R R A2 [10].

B 5 AN R B 26 A iR b RIS T 11 SEM JEF . Sl W DTSR EDS BETE S BT R B IRFEAE
650°C N W T3 WL & 5(a), B IR T HMIST N AFAE — R RSP R 4, Bty 70 b £ 252 O. Mg, Al. S,
Ca. Ti ZnmAMMENY; RFELE 840 CHY I TSR ILIE 5(b), W7 3R (4 1M1 35T P A7 1R JE 4 P f A
FEJE N, O. AlL S, Ca. Ti EnsmAMMIEMY; RFELE 880°C i W7 LIS LK 5(c), Wi IR TH M
PN AEE 0 E B N O, AlL S, Ca. Ti e RAURMAEY) . B E 4 E T ik B () 4 T
MatElX, Rarusttm, RNMEERTR, WFEb). AT EBIEX, WrabLmI bR S gk R G 54, &
W O NSRRI —E K R AR S, MRS TR R, Wi a2 g .

Electran
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Figure 5. SEM fracture images of steel at different temperatures
5. FREIRE T HRAET O SEM 253

1) Ti GeANIER IR SR TN R AR FRBERER T, 2 TEEY, R, R
FRFRA, £E 1000°C VAL, SR P s A A /T 10 MPa, Ui WIFE i T 3 RGN T I RE 1B =,
Fel N BRI AR A G e el SR AR BR T A A AR S AR T, PR R AR

2) Ti & &G BB 1 5 FE Y5 Rl A 880°C~1300°C, ifi 14 1L ¥ FE v 600°C~850°C , ik il ¥
R e 7 ELIELPE b PRAAIR, WOl SRRV R 5 B BOK ) =78 J7 sREH R 7, (EA B8 TR 14 H 4 2 1 i 2 s i)
T K% L DX ) 3 T it P 7 47 i) 77 880°C LA L=

3) FIAITL Ti &N iR/ AR s B X Ti &S ER - 8E, R HIENTE. ik
ANV BLUR BE W 58 B4t 1 BRIk AR
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