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Abstract

In this paper, BR1500HS hot forming steel is used as material, and the mechanical properties of the
steel plate under different quenching conditions are carried out according to the cold cutting edge
punching technology for hot stamping parts of the material. The martensite is the main content under
the water quenching and oil quenching. The hardness of the material exceeds HV 400 at the highest. In
order to obtain the fracture criterion of the material required in the simulation, the fracture test of
boron steel under different quenching conditions was performed. The fracture parameter of boron
steel at different stress ratios and triaxiality was obtained through different size single pull samples.
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Table 1. Chemical composition of BISO0HS steel
% 1. BRI500HS $REY AL Z R (%, RESE) 2]

C Si Mn P S Cr B Al
0.2 0.4 1.23 0.02 0.015 0.25 0.002 0.04

RALAEA R KA T2k Re, R UL R AR L PR IR SCRE s AL, N T e m v
FEFAF A DA v LI AR ORI FAE L, AN R R SR A T BT SR S0, 8 S o s FH A6 £ 7 2
R,

WRIEHIEA CCT A TTT #hek, Wit 1 5 Rk, 73 RIDKEE Ve SR E A R K P ]
FLAACIR FEANIN 8| 2800 % 2 Fos

RIS, T I e Ja SR AN R i ARV UL b LB B0 T T, A SCER XS BT 5 (A4 ) Iy A5 7Y
WA K T3 20T Bb IS AT LA 5 A iRl R IA] 1 o) %k FHARE, FPfLIRE, SR il pe
MAETTARE, 13RI RN g b =B RE,  BF SR AR A RS20 B Sz =5 B2 T 1) I R
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3.1, NREFEXFGH TR NF SR

A AHAH LG Fr (an 1] 2 Brom) al ARt /K SvEs o0 5 IR S B U, JEAR B b T2 4
KBSy oA AT T & A D R AR AR BG4 s 2595 10S- >/K K O T FFURTE il DL IR 41 44, 34 208- >
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Figure 1. Tensile tests: (a) Materials testing machine and DIC equip-
ment; (b) Tensile samples

1. WRSRETZLSEYG : (a) MPRMRIEAHLAL DIC &% ; (b) hufRiliE

e meea

Figure 2. Metallographic: (a) Metallographic specimen; (b) Water quench-
ing; (c) Oil quenching; (d) Salt 10S; (e) Salt 20S; (f) Salt 30S
E 2. £HERRR: () €8IKXHE; Ob) KE; (o) #EF; (d) 500CH

B 10s- >7KE; (e) 500°CERA 20s- >7Ki%; (f) 500°CELA 30s- >7K 5%

Table 2. Quenching selections
2. MR KARIERE

1 2 3 4 5
R TT K HE 500°C £ #510s- >7K ¥k 500°C £h¥820s- >7K ¥ K 500°C £ 830s- >7K VK
Table 3. Hardness under various quenching conditions
3. FREAAATEEE
R TT K HE 500°C £ #510s- >7K ¥k 500°C £h¥520s- >7K ¥ K 500°C £ 830s- >7K VK
ﬁ@}ﬁ(ﬁjﬁ) 520.46 450.96 221.76 246.21 228.60
Table 4. Material stress ratio and stress triaxiality
4. BMALEFN D=5E
V= MAEE o N ATt B N = g
2B —0.982 -0.947 0.009
BRREE —0.499 0.001 0.334
FiFL -0.456 0.046 0.357
B 2R TR EE120 -0.333 0.2 0.436
BB DR RE-120 —-0.224 0.311 0.556
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Figure 3. Mechanical properties of different tensile specimens under different quenching conditions: (a) Tensile specimen;
(b) Flat specimen with a center hole; (c) Pure shear specimen; (d) Flat specimen with R10 norch; (e) Flat specimen with R20

norch

B 3. FTRRMBIRHEARRZEAZETHNFHEERI: () BRONFE; (b) PILRHEE; (o 45ntHE; ) W&o
RHE-r10; (e) WY OIRAE-120
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Figure 4. Different tensile specimen loading path under different quenching conditions: (a) Water quenching; (b) Oil
quenching; (c) Salt 108S; (d) Salt 20S; (e) Salt 30S
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Table 5. Equivalent strains of different tensile specimens under different quenching conditions

= 5. PRFEXFH T AR R T E

KFE SR K% s 500°C ¥ 10s-7K7% 500°C #hift 20s-7K ¥ 500°C #hift 30s-7K ¥
2l B RE 0.26 0.39 0.23 0.23 0.39
R 0.35 0.39 0.23 0.18 0.35
AL 0.30 0.40 0.20 0.12 0.32
B 1R 120 0.35 0.30 0.19 0.14 0.23
B H R EE-20 0.23 0.17 0.12 0.11 0.17
4. &g

1) ASCHAT T ARG T IIANAR A PERESE NG, 25 AR MRS il 0 AR L IR 5 &
ARy, MR RS B kS HV 400, 15 BN 0 K VR RERLAT

2) FEAFIVEK A T AN R SE s, B AN (7] RS R PR A5 21 17 T B AN [ 182 g B = Al B2
WIS, NJE ST AR 1 P @ MR e

3) FRHIK I g = ol FEE AN 485 RN AR () 5 R 3R W AE RN ) =l B2 7R (0.4~0.57), JHIVAAH LKV S S 4
HAEAR N ) =3 A R (0~0.4) TR ZE; /KR BEE I 8] 10 B Jh, 8 285 T e LIRS, 30s
I EARRE ) =B 7K-F R REA 57K A A REF, - T 7E = 82 = A B 7K P R
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