Vol. 33. No. 4

45 5k 5
SPECIAL STEEL August 2012 - 61 -

4L E XF 14MnVTIRE 3§ 4 mm R H K0 5 5 14 B8 B9 7

AR EES
(1 KT AR RS 5 TR0, KJE 030024 2 KFRRER () AR A TS A L, AJF 030003)

W E 14MaVTiRE %[ /% :0.10 ~0. 15C 0. 30 ~0. 60Si 1. 20 ~ 1. 60Mn 0. 03 ~0. 09V 0. 07 ~ 0. 16Ti .0. 10 ~
0. 15RE(JIA &) 14 mm HARAAEF=HFE A 180 t TUR R WHH7-180 mm x 1 260 mm BRI EF-HB T . 78
TSGR 4 SRR ©2.5 mm RE £, iXBIFFT 950 CIE K ,950 CIE K +690 °C 1 ~5 h [8] S & AR LH 4L Fy 2
HEREMEN . 5REW, FAGWNAHL A REE + MBOGIE, ZEE K +690 TE A1 ~3 h T HERGE H Ei%
) R EBRAL, S0 1E & TR RN S, [ 81K B T — 3 AR LI 2 SR =AY, & A fE R A, MR8
S ERRR A, 14MnVTIiRE MR I SAEPUE B T 225950 CIE A +690 °C 1 ~2 h [k, HJEARFR & 4 510 ~610
MPa, HiHu 3 % 630 ~ 680 MPa, {2 229% ~25%

X§EW 14MnVTIRE 88 #EH Ek +FHX Bk 53

Effect of Heat Treatment on Structure and Mechanical Properties
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Abstract The production flow sheet for 4mm sheet of steel 14MnVTiRE [/% . 0.10 ~0.15C, 0.30 ~ 0. 60Si,
1.20 ~1.60Mn, 0.03 ~0.09V, 0. 07 ~0. 16Ti, 0. 10 ~0. 15RE (adding amount) ] is 180 t top and bottom combined blo-
wing converter-180 mm x 1 260 mm casting slab-continuous rolling-coiling process. During casting the ®2. 5 mm RE wire is
feeding in mold. The effect of 950 °C normalizing and 950 “C normalizing + 690 “C 1 ~5 h tempering on structure and me-
chanical properties of sheet is tested and studied. Results show that structure of normalized steel is ferrite + fine pearlite,
in normalized + 690 °C 1 ~3 h tempered steel the spheroidizing of lamella carbide in pearlite occurs and the spheroidized
carbide is distributed at grain boundary and inner of grain, with further increasing tempering time the carbide presents parti-
cle and triangle shape and all carbide is distributed at grain boundary led to large decrease of material strength. The opti-
mum heat treatment process for steel 14MnVTiRE sheet is 950 C normalizing + 690 “C 1 ~2 h tempering, its yield strength

is 510 ~610 MPa, tensile strength 630 ~680 MPa and elongation 22% ~25% .
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Table 2 Mechanical properties and processing perform-
ance of test steel 14MnVTiRE sheet
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Table 3 Effect of heat treatment process on mechanical
properties of steel 14MnVTiRE
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Fig. 1 Morphology of structure of steel 14MnVTIiRE sheet: (a) original structure; (b) 950 C normalized; (c) 950 °C normalized +690 °C |

h tempered; (d) 950 C normalize + 690 °C 5 h tempered, x 100
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Fig.2 Morphology of carbide in steel 14MnVTiRE sheet; (a) 950 °C normalized, Ferrite + pearlite ( lamella carbide) ,

x20000; (b) 950 C

normalized + 690 “C 1 h tempered, carbide beginning spheroidizing, x20000; (¢) 950 C normalized + 690 “C 2 h tempered, spheroidized carbide, x
20000; (d) 950 °C normalized +690 °C 5 h tempered, coarse carbide distributed along grain boundary, x 10000, TEM
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