&

Gor B % fE fo o #402%5]  (2015)

At 3L

UDC 629 . 113: 621 .984

HEESBOV) 12— a % (1)
—EBEEMEFY NXA2TORE—

Automotive Solution: Development of Hot Stamping with High Productivity
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Abstract

Strict regulations for the safety and environmental aspects of the car, is the most serious theme
to face for the automotive industry. For this challenge, hot stamping parts that contribute to weight
reduction have been applied for the body frame components of the car. Hot stamping is a production
method obtaining high-strength components by hot forming. However, the long cooling time has
been a cause of low productivity. In this paper, we discuss about the newly developed direct water
quenching technology that increase productivity of the hot stamping dramatically, based on fluid

dynamics simulation for die design and experimental verification of the performance.
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Upper Die Hot Blank

Spout Nozzles

Lower Die \. %, \ icro-Patterned ¢
. 4 Texture T
(a) Inside Water Way (b) Vacuum Nozzles
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Mechanism of the direct water quenching
(a) Die-quenching process, (b) Direct water-quenching
process
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(@ Design by CAE
(1) Computational fluid dynamics simulation
for water flow optimization

(2) Thermo—mechanical coupled simulation
of hot forming and quenching process
for prediction of dimensional accuracy
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:_@ Manufacturing |

@ Quality Evaluation

(1) Cooling performance check
with thermo—viewer

(2) 3D-shape inspection etc.
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Engineering flow of the direct water quenching die
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Trial condition and die specification

Material Aluminized steel for hot stamping (1.4 mm)
Formed shape | Hat (400 mm long x 140 mm width x 30 mm height)
Upper die: Conventional die quenching

Dies Lower die: Direct water quenching
(MP: 0.5 mm height cylindrical)
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Experimental results

Same as conventional
<+0.5mm
Die stop at bottom 2.5s

Quench quality

Shape accuracy

Productivity

Total tact 5.5s (approx. 11 spm)

Fluid velocity 3D

Thermal image after quench

Formed shape 3D

+0.5mm

-0.5mm
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Optimization by flow dynamics simulation and trial results
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Servo Controlled
Stamping Machine

Vacuum Pump

Furnace

s Direct Water

Hot Blank Quenching Die

Transfer Machine Control Panel

Formed Panel
After Quenching
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Experimental site for hot stamping
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