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Study on the Shear Characteristics by using
the Hot Mechanical Piercing during the Hot Stamping Process
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Abstract

The hot stamping process is widely used for high strength of vehicle parts, with heating 900 C or higher in a furnace and
in-die quenching to achieve strength above 1.5 GPa of the quenchable boron alloyed steel 22MnB5. First of all, the hot
stamping process consisted of heating, forming, quenching and trimming. In the trimming process case, the laser method has
been conventionally adopted. For laser trimming process, it has the problems pertaining to low productivity and high cost
while the hot stamping process, accordingly the trimming process need to investigate the research for alternative method. In
order to overcome these issues, many research groups have studied the mechanical trim solution on the hot stamped parts at
high temperature. In this study, the mechanical piercing was performed during the hot stamping process at the high
temperature for overcome the disadvantages of laser cutting. Also, the process parameters such as piercing time after die
closing, clearances of between die and punch were controlled for obtaining the reasonable shear characteristics.

Keywords: 22MnB5, Hot stamping, Hot mechanical piercing, Shear characteristics

1. M 2 39tk gawlg V]S oF 500 MPa AR A%
E 7 E BEZAWS oF 900 T ol £x® U}
H Ay A AstE 84 olrE A % dste] Ac3 ool A @ ZEho] E(Austenite)
e ope] WSty HEs] o] FolAar gtk HE F=at 53 Wl 43 2 5% 924 53l
ofe} #HH AA| 1AL} V=S AFe] FAE 15 GPa w AL HAst o] FES AxT
Arste wAld S8 d 45s FRE e T A AFs 7lsolrt. ol FaElg e
MEE EFHOR FEH a3 glon, olF FFZAIZ A o] FREA FES FAHSR A& 9on
ek Fagh dEE vgEa gk old A E [1-3], ol" FA= AH Sd= S Erk oy}
7A%Fst Wstoll A 8-S 3 =¥ (Hot 8AG A Z o Mo et | 185}
Stamping)7]°] A-&¥ il low, g AAA AF-AQL gt g 3 S aAe 7k
17T §EA4S Al gRE = & AHE 7HA (Heating), “d3(Stamping) 2 =3 “¥ZH(Quenching)
L AgAEdT e A5Ae871ed, AT a2l 228 AS 9 99s ddse EY
2. AAE AT AFASEVEE, AT (Trimming) FTAHOoF o]Folx] 9o

3. AUAAAT A AFANLAE, 5

o

# Corresponding Author: Senior Research Engineer, Hyundai Steel R&D = B = °
(Ete;;ei:,.?g;gomnog\éifézgiAstrgélliiz:)trir?n Engineering Team, & = Qt}, grxEls o] zﬂ 23 xﬂ o =0 e
ORCID: 0000-0002-2027-3757 540 % Qe BdAeR #HolA duAds A



B
8

=
T

=

=

Cr Ti

P s
dH

& d
=

Components (wt %)
=g o] # 2 (clearance)

Si  Mn
2. &

Table 1 Chemical components of 22MnB5

Material
22MnB5 0.23 0.25 1.2 0.0150.002 0.2 0.03 0.003
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Fig. 1 Hot mechanical piercing tool and hydraulic unit
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Fig. 5 Shear characteristic associated with piercing
methods (a) Hot mechanical piercing, (b) Cold
mechanical piercing
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