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ABSTRACT

Due to the need for advanced technologies in the automotive industry, the demand for lighter and safer
vehicles has increased. Even though various nonferrous metals, like Aluminum, Magnesium and also Carbon
Fiber Reinforced Plastic (CFRP), have been implemented in the automotive industry, a lot of technical research
and development is still focused on ferrous metals. In particular, the market volume of High Strength Steel
(HSS) parts and Ultra High Strength Steel (UHSS) by hot press forming parts has expanded significantly in all
countries’ automotive industries. A new tool steel, High Thermal-Conductivity Tool Steel (HTCS), for stamping
punches and dies has been developed and introduced by Rovalma Company (Spain), and it is able to support
better productivity and quality during hot press forming. The HTCS punches and dies could help to reduce cycle
time due to their high thermal conductivity, one of the major factors in hot press forming operation. In this
study, test dies were manufactured in order to verify the high thermal conductivity of HTCS material compared
to SKD6. In addition, thermal deformation was inspected after the heating and cooling process of hot press
forming. After heating and cooling, the test dies were measured by a 3D scanner and compared with the
original geometry. The results showed that the thermal deformation and distortion were very small even though
the cooling time was reduced by 2 seconds.
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Table 1 Mechanical and thermal properties

8001 —* Minimumtoughness HWS(62.5HRc)
HTCS-230, SKD61 7001 S '
= L ]
Mechanical properties %g 600 1 | wov-555
Charpy un-notch toughness(J) >450 180 5% 50 o o s
Wear resistant 220 100 2 %o
Density(g/crr) 7.88 7.8 5 £ -
2 23001 moremn
Hardness(HRc) 54 54 =9 -
Thermal properties 2001 1‘2379/32:*1R 7% Cr
— | o ] .
Thermal conducotmty 47 91 100 e 9’3@11
(W/m.K)(20C) o s ‘ .
Max conductivity(W/m.K) 55 27 0 50 100 150
Thermal diffusivity 122 506 Charpyimpacttest[J]
(mr{f/s)(?O'C) : Fig. 5 Result from Pin-on-disk test on martensite
Max diffusivity(mm/s) 13.5 6.25 structured steel
Coefficient of linear
. 12.7 12.6
thermal expansion(10-6/K) |
Heat capacity (J/kg.K)(20C) 486 460
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Fig. 6 MBR upper mold after heat treatment
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