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Development of Non-Quenched-Tempered Vanadium Steel 48MnV
for Pre-Hardening Plastic Die
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(1 Research Institute Co Ltd, Pangang Group, Panzhihua 617000 ; 2 Technology Innovation Department,
Jiangyou Great Wall Special Steel Co 1id, Pangang Group, Jiangyou 621700)

Abstract The effect of C and V content on hardness of non-quenched-tempered pre-hardening plastic die steel (/% .
0.36 ~0.45C, 0.42 ~0.46Si, 1.41 ~1.49Mn, 0. 11 ~0. 15V) has been tested and researched by a 50 kg medium fre-
quency induction furnace in laboratory, and according to regression analysis the vanadium non-quenched-tempered pre-
hardening plastic die steel 48MnV (/% : 0. 45 ~0. 50C, 0. 30 ~0. 60Si, 1.20 ~ 1. 40Mn, <0. 020P, <0.020S, 0.15 ~
0.20V) is developed 1o replace the quenched-tempered plastic die steel P20 (/% ; 0. 35 ~0.40C, 0. 40 ~0. 60Si, 0. 80 ~
1.00Mn, <0.015P, <0.015S, 1.50 ~ 1. 80Cr, 0. 30 ~0. 50Mo). The production results of 110 heats commercial pro-
duction by 120 t BOF-360 mm x 450 mm casting-=< 85 mm flat rolling-inline pre-hardening treated with controled cooling
rate 0. 6 ~ 1. 0 “C/s flowsheet show that the HRC hardness value of non-quenched-tempered flat of steel 48MnV is 29.5 ~
33.5 to meet the requirement of relative specification.

Material Index Non-Quenched-Tempered Steel 48MnV for Pre-Hardening Plastic Die, Vanadium, Development

THUREE 7Y S ST L0 0 LA 4 (0 2 28 A Ak 3
BRI R BTN T RS TN G FEERAL BT
LR A P, ATTEE o T B EL A MRS BE , [l ) 45
T RIER . AR R AN TS P20
([ % 5 3Cr2Mo) | 718 ( [#H 47+ 3Cr2NiMo ) ,,
P20 K5 (0.28% ~0.40% )C (1.40% ~2.00% )
Cr.(0.30% ~0.55%) Mo [ CrMo 4, 718'"! 2y %
(0.30% ~ 0.40%) C, 3F 7F P20 XL &l I+ ¥
(0.80% ~1.20% ) Ni {175 PERE BB L8, (LA
RS A SR AR L X AT T I
A SRR ELH Y 5K

3 % 57 4 A LA — B AR IR, JE T R A
B8 ELJT 25 v BV AT AR A5 B A R 0 Y SR L
o WMADUE L= LM 18BN AR AL N
HA BRI T12#YEBE FTTH In T 68 , T kG i
HLN T LAS 7E 3647 8 b 38 BT s R A AR TE T3 A
BRI, A R R B DR R N B R AR

e, B B, ANRETE L T A AT e oK

AR SO 8 5 YUY 18 5 TR 2 A LA
FTHAR P20 YRR LAWY — Rl i B, ELJH P R Y
LefICREBERE 5 T P20 B4, B P SR A SR B
KR M-V R 89 0o R R A7 7 AR st
5j P20 B LL, RIREEEFEAR T Cr &8, BUH 1 Mo
JLE, [EBFEN ¢ —E 1V TERIERE L M e iy 2
il -, AT BB R

1 S A AT ol A A
THHR P20 FiAT BY 8 0L RL EL AN 11 48 MV S 8] i 48
RHRELRG, LU 2 i 255K P20 2R BE B ) 46 )
T LA TR ZOR R T A B A A , g AT f 48t
TR R 3 w0 ] Al 5T A A
FBEHMH FA

1 HAREX
AR S A BLR BT 2% B4 A 18 I 75 s 7 S RS L



56 - L

$371%

WA RRE N TES . WAL REER 29 ~
35 HRC,

2 BARITRBRRAERE

2.1 iR

DA P20 BUREAUSE R LML BE R B o, BT A
SNENA RS, ERIENMEREAG T, KigE
BRI A

R T AR BN 8 A, iR T Ak 2 A
% 87E C-Mn N FERE - R AP A &ML H&
WL C FBRARAAME SUHEAR , ERIEH
HRERIRTIE T , BUASUR AT B> Mo Cr R E S
SR NMH AR, BARER KRN A
2.2 AE&uEERKE#E

(k. WEFEBRMTR, ARIE—CHH
PRIRIRT & LI F S BT LS E M ia
FERBERE , ERR A Bl 5 vl 68 & B 30 B AAE T A
L TR, — it C FENEHIFE 0. 50% LAF .

(). HAEBRAEHRIER, TS
G RE ERBR BE , (H [R) B e, 8 2 PR IR AR I S M A0
Mo RETFH MR E-BOLERA SRR IERE B
W SRR 0.6%,

3. BTERBERBLER, TERENY
SR AR , I8 TR IE— & P EE , LA RN
B ENORI THENER. &8 8BS
1.50% .

(4) 8. PLEBBRUAYIEBITEZ —, BN
B S ERSTIERAIER, Foth FHAFEH
A4 FRIVE L, BT DA SR AR Rl SRR 414, AT R A b
T W FULRE R Ok i MM R B 2k, AT DUR
IENEA R MLEE 2. 5P AE T R
oMV SRET0.06% 0t AR T E#E V HIE
F, HEREARRE , (Hid Z SR AL RCR 1805
3 EASH

2R TEHERARNNFLEEAEENE
Iy, K E WA B R A R A, 15 0 TR R
PRERE S R AR, Ry itk — R o iR
RGBSR B R A R AT TR,
AS3Hrr A 3 SR A 1 A AL 22 A SR R, MR LR
T8 20 g A EL A A B R T TR e T AR

SR8 3R R BR A E 5 k2 A R R
i,

HRC = -9.36 +41.44C +8.46Mn +61.11V +
0.004 IN +0.076 3 R (1)

A HRC- 8 [CH B ; R- 800 ~600 C -3 A
BE/(C +s7),

ERR S (%) T HE.0.16 ~ 0.50C, 0.20 ~
0. 50Si,0. 80 ~ 1. 80Mn,0. 06 ~0. 20V,

HAR(1) 8 W, C IV S5 B H X B 5
KRN, 5350, BAYS £ 3B A 1 m, B A B B
R

BEEAX(DEEMMTT CERMV ERITH
WENEWN,C.VEREEENXRSHILEL M
B2, RTRSEEV HEM, BHRIEREHNN
PERERRUEN: B V S BRI 8 =0.06%

HE 1 AT, B C & B, B RE
Hfm, #4829 HRC Y FEFEHWN,C SBED
REFE 0. 38% LA b, bt Bt 40 3 & DL AR UE7E 0. 20% LA
EEY ZRER, AR THRANESC &
0. 45% B+, o 4R & B W AR IE7E 0. 15% LA s n C
& B3 310.50% W, V& & B R UEFEO. 12%

36.0

0.20

0.15

0.12
0.10
0.08

0.06

VER /%

16.0

04.35 I 0.:10 J 0.‘45 ' (),‘50
[C1/%
B 1 C g EtxT S 4E A PR R SN R B A R
Fig. 1  Effect of C content on hardness of non-quenched-tem-
pered vanadium die steel
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Fig.2 Effect of V content on hardness of non-quenched-tem-
pered vanadium die steel
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Table 1 Preliminary designing scheme of chemical compo-

sition and predicting hardness value for non-quenched-tem-

pered vanadium die steel
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C Si Mn P S v BEEH
>0.45 =0.30 =1.20 <0.020 <0.020 =0.15 29.0
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Table 2 Chemical composition and mechanical properties of @25 mm air cooled tested non-quenched-tempered vanadium

steel
RE HEBS/ % Akl
& C Si Mn P S v Als R,/MPa R, /MPa A/ % Z/% HRC &
1* 0.36 0.46 1.41 0.021 0.014 0.11 0.022 575 800 22.0 63.0 23.0
2¢ 0.45 0.45 1.45 0.022 0.015 0.11 0.011 710 840 20.0 56.0 26.0
3# 0.45 0.42 1.49 0.024 0.022 0.15 0.002 625 885 17.5 47.5 30.0
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Table3 Chemical composition of developed non-quenched-
tempered vanadium steel 48MnV for plastic die /%
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Table 4 Cooling process for different thickness slab afte
finishing rooling
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Fig. 3  Distribution of hardness value of quenched-tempered
plastic die steel P20 and non-quenched-tempered pre-hardening
plastic die steel 48MnV
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