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Abstract

Recently the use of ultra high strength steels(tUHSS) in structural and safety component is rapidly
increasing in the automotive industry. Furthermore, it commonly use in tailor welded blank laser welding
process before hot stamping to reduce lightweight vehicle. However TWB process is to be a problem
about welded strength after hot stamping because it’s welded before heat treatment. Therefore, in this
study, laser welds of TWB after heat treatment were analyzed for changes in the characteristics, especially
the impact on the oxidation and decarburization in order to prevent pre-coated Al-Si layer welds on the
properties for intensive investigation. As a result, the degradation of the TWB weldments changes in the
heat treatment conditions alone, without any pre-treatment of the coating layer has confirmed that there is
a limitation on the improvement. Furthermore Al-Si elements are overall distributed on the weldment and it
specially concentrated along the fusion line. Hardness value of Al-Si segregation area is less than 350Hv
and tensile strength showed just 78~83% compared with substrate. Accordingly, we proved that both side
Al-Si coating should be removed in order to ensure the strength of the substrate.

Key Words :

1. A =

AL frPded wE dREn 4 0o 25 5
872 A3l A GANA ZHA s}l EH'J A+
7F Bol = ok 53] AA| AERshe ARl
2t AedA AFsAkel 22 vYE Asake] 58
FE AR oS "4 a7 ey A A

Fl= hdAolEle Fagh QFALES BAl TS
ofof BRI IAE FESI] o A9t AF
ST old wet HE Asak dAle V1€ A8
= 4T 7HHSS, high strength steel)ol Bl &

5

Journal of KWJS Vol.31 No.2(2013) pp30-36
http://dx.doi.org/10.5781/KWJS.2013.31.2.30

Al-Si coating, Hot stamping, 22MnB5, HAZ softening, Dilution, TWB, Laser welding

d FANA Ae 2 FEAE0] -8 MERE AR
(AHSS, advanced high strength steel)S 7§dts}

=
Hom o] F 700MPa °)e HAEE Zv 23T
ZF2HUHSS, ultla high strength steel) 22 dH~H
3(Hot stamping)7do] MEA F5& wa o,

Sta”lg7le Aslso] 9t lﬂ-_i(boron)ﬂ
900C O]}\]—‘O,] '7,9.0]]/\1 0:17}/\-]‘63 10}7] ELH—,«O]] E}
g v A== 400~700MPa 24 oy 53
Qe A TQL'Q‘:%JZ}O st 1,500 a 759 AEE
HF AFoZE 4L F Utk 9 7]%% 4 27 4
AQ1 “ArcelorMittalAF oA A-&FHo] /fdd FH =

o H
o] “ThyssenKrupp’¢} ¥l EHS F3) A AAq



A-Si 59 22VinB57¢] St TWB 243 93 Ho|xe4g4 uF 31
w2 71EHFo] il e FAoo, Table 1 Chemical compositions of material(wt%)

a9 Aol BHE o B M8 RS
231 Qdeke] o] dwFoe] Fe oHo 93, H= Materials C Mn Si P S B
9] mjEe mul ol AWA, oFgAe] Et} ol 2MB5 | 023 | L18 | 022 | 0017 | 0002 | 0002

d BEAoz Qs dE 5, v T A A7
2 ol B i #HolAEH ES £Y, 383t
3 gleH FeME 7|1E A AEHS diAE] 9
& At AATIEEA 2 oP . 248716
ko] A AdEE 7EEA ket Ay A
uodgrgeo] Hget 830l 7Y FuldMe
o|A&H7|&o] EAFoE Asjd 1990t ZHwHE
B AF- 8- A Zubel] A olAdFRATY #Ho|A8H
2 HYdY= 53 3 AR AT 400~
800MPaw DPZ-& HIESte] TRIP, TWIP, 4Z743}
P33 e ngHAHe] CO, Diode 2 NAYAG
golx &4 Sol #BI B At APHPF Y
T3 st vl AeE V1EY g2 ﬁ%ﬁﬁ”—% Ur
ER7) ool Hedel W a7 HZ Bol
AFHPen Hege gAT 5 e HIOW HA
7] 84549 dig A7ARE o Hiuso] Stk
PO AGE Ade dolAed Ve s g
Agl 71ee] AHe 23t HA FEEHS A
O|FFA T °)F ﬁ:ZHOH g Hdy= £ &5
(TWB)oll #3 7% % maso] g™,

o714 g2dg7 TWB 392 ool A v
4 M HER g & 8359 =4
gt FA7E A7 ek 53 ogzm T A8k g
get A X0 g =gd
Ao Al*Sl a3l 84 T 8% LH%»ﬂ @QHO}
LR FEE Atk g8A AP aey
TWB %%j T skgig Aol uigk At HTook
o|AAe wet 5T Y 5ol e A W
mAzA3} 7)A2 AR Sl 3k A AES} of
A e BaEA] ¢ Uk

A B Ao xs #olH TWB 85459 4z
AF AEESE 54 g dis| 24siseH, &
3 dAY & AI-SI Eu5Y Yol 45 EAd v
A& Gl tsl JeHoz AFsAch

=
=

_i

op .

sswlg sl S4e e 4R Fd o
Bgselnz olo] AHEEE AAE LlEolES

KRS - R EYERE 3148 BR25K, 20134 4H

Table 2 Mechanical properties

of boron and hot

stamped steel
Properties As delivered Hot stamped
Yield strength (MPa) 457 1,010
Tensile strength (MPa) 603 1,478
Elongation (%) 18 6
Vickers hardness (Hv) 220 430

Fig. 1 Detals of Al-Si coating layer before hot

stamping
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Fig. 2 Cross section view of laser welded butt joint and
collecting of tensile specimen
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Table 3 Heat treatment conditions of the 22MnBb5
with respect to test parameter

P cter Variable Fixed
Range value
L 1,3 5 7 10, 20 5
1 Heating time (min) 900 C
Heating 830, 900, 920, 950, .
2 temperature 980, 1,000 (C) bmin
Water cooling
3 Cooling time : Alr coohng.
Die press cooling 5
@, 5, 10, 2sec) a0 €
5 min
Treatment of No treatment
3 Ai-Si coating Upper side removal
before welding Both side removal
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Fig. 4 Tensile strength of base metal and weld metal
depends on various heat treatment condition
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