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Development of High Strength Steel Body by Hot Stamping
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Abstract
Quenchable boron steel is a new type of high strength steel to reduce the weight of automobiles and maintain the
safety conditions. Quenchable blanks can be hot-stamped and hardened in a water-cooled tool to achieve high strength. In
this paper, new alloy for hot stamping is designed based on requirement of mechanical properties and two types of surface
coating are investigated in viewpoints of oxidization and exfoliation. An automotive part of center pillar is manufactured
by hot-stamping using Al-Si coated sheet. The performance of developed part is compared by static compression test and
side impact crash test.
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Table 1 Chemical Composition (wt %)
c Si Mn P S B
Developed | 021 | 0088 | 1.44 | 0016 | 0.002 | 0.002
Ref. #1 018 | 0345 | 1.06 | 0016 | 0.003 | 0.002
Ref. #2 020 | 0255 | 1.27 | 0015 | 0.001 | 0.004
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Fig. 1 CCT curve for developed alloy[7]

Table 2 Mechanical Properties

YP TS EL Hardening
(MPa) (MPa) (%) Exponent (n)
Developed 338 538 27.9 0.153
Ref. #1 367 502 29.7 0.167
Ref. #2 409 596 238 0.136
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Table 3 Coating Properties

Coating Fe
weight(g/m?) composition(%) Powdering
Front Back Front Back (%)
side side side side
GA 48.0 68.2 13.6 11.6 17.1
Al-Si 63.3 71.7 - -

(b)
Fig. 2 (a) Surface of GA and Ai-Si coated layer(SEM),
(b) Section of GA and Ai-Si coated layer(SEM)
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Fig. 4 Al-Si coated steel after heating test
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Fig. 5 New design concept of hot-stamping center-
pillar Assembly
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Fig. 7 Positions for hardness test of center-pillar
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Table 4 Hardness test results (HRC)

Position Sample 1 Sample 2 Sample 3
1 46.2 47.2 47.7
2 42.3 415 422
3 46.9 47.0 48.0
4 46.0 45.5 45.1
5 47.1 46.6 46.8
6 41.6 423 43.9
7 48.1 47.8 46.9
8 46.2 46.1 44.8
9 44.8 45.4 47.1
10 475 445 454
11 47.6 46.8 46.5

Fig. 8 Microstructures of (a) before hot-stamping,
(b) after hot-stamping
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Fig.11 Test jig for compression test (30ton UTM)
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Fig.12 Static compression test of hot stamped part
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