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ABSTRACT

The trimming process is required for satisfying the dimensions of a final product in the hot stamping process.
In general, the mechanical trimming or laser trimming process is applied after hot stamping. However, these
processes have several disadvantages such as short tool life and low productivity. Therefore, in this study, the
optimal trimless blank shape for the hot stamping process of a sill side was designed to remove the trimming
process after hot stamping. In order to design the trimless blank, numerical analysis was performed. Firstly, CFD
analysis was carried out to predict the cooling temperature and holding time of the hot stamping process. Then,
the optimal trimless blank shape was determined through FE analysis. The effectiveness of the designed trimless
blank shape was verified through a hot stamping experiment at an actual industrial site.
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Fig. 2 Shape and dimension of the side sill
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< Die >

< Punch >

< Punch >

Fig. 4 Hot stamping die set for the side sill

Table 1 Temperatures for cooling analysis("C)

. <Blank > 200
Cooling
Parts Plate Steel Blank
water Fig. 5 Distribution of temperature(’C) after 20 sec
Temp. 20.0 20.0 50.0 870.0
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Table 2 FE analysis conditions

Conditions Value
- Holding force 10 ton
- Stamping velocity 300 mm/s
- Cooling time 16 sec
- Tool temperature 150 C
- Friction coefficient (u) 0.4
- Convection coefficient 0.16 kW/m’K

- Contact heat transfer coefficient 0.1xx0.75 W/m’K

(x: contact pressure)
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Hot stamping
analysis

y s

Optimization of
blank shape
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Investigation of
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Fig. 8 Procedure for designing the trimless blank

Max = 0.413750

Histogram of Surfaces

2.74% 1.89% 0.98% 0.56%
<0.20 0.20 0.23 0.26

Projected distance to target

0.413750
. 0.383214

0.352678

0.322143
0.291607
0.261071
0.230536

o 0.200000

Min = 0.001159
Max = 0.413750

Min = 0.001159

Z

0.28% 0.14% 0.07%

0.29 0.32 0.35 0.38 0.1

Fig. 9 FE analysis result of th 8" iteration

g4 ol FAstgon, A HPES A5

FA7L H8TAE WEG W AR
Egels Baas A,

W 5 g3tol

Initial blank shape
Modified blank shape

Fig. 10 Comparison of blank shape between the
initial and the designed trimless blank

I == =
" Yl | .
‘!rin—|‘§:"'

{

Fig. 12 Producted side sill
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Fig. 13 3D laser scanning of the side sill

2.000
1.700
1.400 ©
1.100
0.800
0.500

-0.500
-0.800
-1.100
-1.400
-1.700
-2.000

Fig. 14 Dimensional error[mm] of the side sill
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