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Abstract: A three-point bending test of hot forming high strength steel specimens with different thickness
was designed. The related mechanical parameters were obtained. The results indicated that the bending
mechanical properties of hot forming specimens were strengthened with the increase of the thickness. The
specimens which were based on different thickness had higher center hardness and lower surface
hardness. Meanwhile, a multi-layer composite material was proposed with hardness gradient distribution
in the direction of the thickness. Based on the hardness gradient and the hardness — strength
corresponding to the relationship, a multi-layer gradient numerical simulation model of three-point

bending was established, explored that the gradient material model was more rational for numerical
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simulation.
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Gradient model = Numerical
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Tab.2 Mechanical properties of hot forming high
strength steel
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Fig.1 Engineering stress — strain curves of typical hot

forming high strength steel
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Fig.2 Bending force — displacement curves of hot forming

high strength steel with different thicknesses
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Fig.3  Comparison on bending parameters of hot forming high strength steel
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Fig.4 Typical points of hardness and hardness distribution curves of specimens with different thicknesses
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Fig.5 Hardness distribution along section thickness direction of hot forming high strength steel
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Fig.6  Physical picture and finite element model on three-point bending
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Fig.7 Energy absorption-displacement curves of high strength steel
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Fig.8 Strain picture and strain picture of loading point section under different stratified conditions
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experiment results and simulation results

A2 THEAF S/mm Tl o/ (°)
SRR A G 45 R 25 75. 00
3 RTRESR 25 76. 94
5 R AR 25 76. 89
7 R AR 25 75.97

SR X AL AL e A 3 7 A RS T i
A G B

4 #ig
(1) PRI 5580 BE AR AR — 25 il 6 0 e R 25

%ﬁﬂmﬁ%%ﬁﬁ%@ﬁ%%%ﬁ%ﬁﬁﬁi%
A re RS A 7 R R RE AL AR Xt o 240t 5 T

P RUERAE A

30 ——iksh g
—— KBS
25p -3 M EL
= ol S ETEAR
EE“ 3 7):'1ﬁﬁrllgg
st
%T]O,
5,
0 5 0 15 20 25
7.8 /mm

K10 B i i BE SR AN ] 20 2 26 R Y
I e~z B i £k
Fig. 10 Energy absorption — displacement curves of hot forming
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