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Effects of Adding Mg to AlSi Coating for Hot Stamping Steel
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To improve corrosion resistance and reduce the hydrogen uptake of 22MnBS5, up to 5% Mg was added to
the AISi coating of 22MnB5. After hot-stamping and electrocoating were done on the metallic-coated
specimen, the surface characteristics of the steel, hydrogen uptake content, and corrosion resistance were
examined by transmittance electron microscopy, thermal desorption spectrometry, cyclic corrosion testing,
and electrochemical impedance spectroscopy. Mg was investigated as MgO on the surface layer after hot-
stamping while it existed as Mg,Si before hot-stamping. The total hydrogen content of 22MnB5 was
decreased along with the Mg content. However, there was no difference at 0.2 wt% or more. When a small
amount of Mg was added, the coating corrosion resistance was decreased, but when it was added at around
1.0 wt%, the greatest corrosion resistance increase was seen. However, when 3 wt% or more was added
excessively, the corrosion resistance was decreased. MgO on the surface was considered to suppress H
uptake by the AISi melting solution and increase the barrier effect of the coating.

Keywords: Corrosion, AlSi coating, Hot stamping, Hydrogen Embrittlement

1.ME

A dstel AFFEA Y GRE S5k
600 MPas © " 2317357 AHSS, Advanced High Strength

Steel) 77 €] X*J‘lﬂl%% wA3] S7F8kAL it [1]. &£
3 HlEly] &87 A2y v A dRE 9l
WS} APOE 1 AL Bobdw ek, 21

T A AR gl 3439 F7]"€ 13l 341t TRIP
(Transformation Induced Plasticity) 7|5 3733}

Martensite 2225 ©]-83F 2|7} o2 7 wleko] 1}
HAAL ok [2-5].
1980t = A go] Al2td AA g T2 Hout

"Corresponding author: wsyang@hyundai-steel.com
FUA: AYATR, oA AYATY, WA A,
ot5 % & 2% R&DUIH, Homero Castaneda: 25~

HFEL FEFA T2 Ul FFol 480 A&
At 22, 20009t 21907 A
o X 2] Abaelo] vk AA|alar &5Alo] gH 3k AlSi
Lol A8E7] ARk o] ZnAlek F71A =
05 EdckFig. 1). 22U AlSi EEdEe
Zn S5 vhE2 A ANk g7 5-A]) g stel| A=
slAk2Ado] Qi) [6]. AlSi =572 930 °C x 300 sec
o] gaglyd FAsteA BA Feol it wE
Fe ALSi,2l =550 @44, o] Ask== A|ds}
= OW WEHHEE-0] L‘rEHJer ot QlAterAA 2|7t
P 1M d ¥ ABHEE2] v)A
st 7]l k! oﬂoi _’i—,ﬁ_ﬂr(Anker effect)
of oJaf =Ae] WA g WA dS gHsks 3ol
olelgt At E V= Ui 7] WA 1Ak
Agld YAz st WS vepdct (7] 19

mlo }~



EFFECTS OF ADDING MG TO ALSI COATING FOR HOT STAMPING STEEL
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Fig. 1. Applied rate variation of hot stamping steel for BIW (Body in White) [2]
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Table 1. Chemical composition of 22MnBS (EN 10083)

C Si Mn P S B
EN10083 22MnB5 0.17 ~0.23 1.10~1.40 <0.025 <0.035 0.0008 ~ 0.005
Content (wt%, OES) 0.23 0.26 1.13 <0.01 <0.005 0.0027
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Table 2. Mg content to the AlSi Bath (9 wt%Si-Al, 650 °C)
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Sample No. A ‘ B C l D Remark
Steel 1.0mmt 22MnB5 (Full Hard) Hot Dip coating
Mg addition wt% 0 ‘ 0.1~03 ‘ 0.5~1.5 ‘ over3.0 (15 ~20 pm)
Table 3. Material, Preparation process for test panels
Hot stamping Annealing Temp. 930 ~ 960 °C
Annealing Time 300 ~ 600 sec Austenitizing, Oven
Air Condition Air
Cooling rate 50 ~ 70 °C/sec Die cooling
ED coating Coating Temp. 29+0.5°C For Automotive
Curing condition 170 °C 25 min
Coating thickness 12/20 pm Thickness gauge
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Fig. 2. SEM Images of coatings after hot stamping (Plane/ Cross-section)

Fig. 3. SEM mapping Images of Sample C
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Sample A

Fig. 4. TEM Images of Sample A and C

Table 4. Hydrogen content (ppm) by TDS

Sample A Sample B Sample C
up to 300 °C 1.454 0.577 0.583
over 300 °C 2.930 2.445 1.984
0.010

0.008

Sample A

0.006

0.004

Sample B

Hydrogen Desorption rate (Wppm/sec)

0.002

Sample C

1 1 1 1 1 1
100 200 300 400 500 600 700 800
Temp. (°C)

Fig. 5. TDS Results of various AlSi and Mg added metallic
coating on 22MnBS5
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Fig. 8. Equivalent circuit and Pore Resistance of ED coatings
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