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Abstract A continuous fiber laser is used for the tailored blank laser welding of 800 MPa and 1000 MPa dual-phase
(DP) steels and the effects of martensite content on the microstructure and properties of laser welded DP steel joints
are investigated. The results show that the laser welded DP steel joints with different martensite contents are all
composed of the full-martensite area and the non-full-phase-transformation area. The widths and microhardness of
two laser welded joints are relatively reduced, and their tensile fracture positions are both in the base materials
(BMs). The 1000 MPa welded DP steel joint directly cracks and expands along the non-full transformation area
during the erichson test and its erichson value is 85.0% that of the BM. In contrast, the 800 MPa welded DP steel
joint cracks perpendicular to the full-martensite area and its erichson value is up to 91.7% that of the BM.
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Fig. 1 Microstructures of DP steels with different martensite contents. (a) 800 MPa; (b) 1000 MPa
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Table 1 Chemical composition of DP steels with different martensite contents (mass fraction, %)

Material C Si Mn Ti Cr Mo Nb Al Fe
800 MPa 0.07 0.06 1.80 0.02 0.40 0.10 0.03 0.40 Bal.
1000 MPa 0.09 0.06 1.90 0.03 0.50 0.20 0.03 0.30 Bal.

22 ANIE T PR B B UURA A9 11 ) 2 M g
Table 2 Mechanical properties of DP steels with

different martensite contents

Yield Tensile
) Elongation /
Material strength / strength / )y
0
MPa MPa
800 MPa 525.0 890.0 19.0
1000 MPa 690.0 1080.0 12.0
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Fig. 4 Microstructures of DP steel joints with different martensite contents. (a) 800 MPa; (b) 1000 MPa
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Fig. 5 Microstructure of 800 MPa welded DP steel joint. (a) FZ; (b) CGHAZ; (¢) FGHAZ
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(b) 1000 MPa, MGHAZ; (¢) 800 MPa,TZ;(d) 1000 MPa,TZ
Fig. 6 Microstructures of non-full transformation areas of DP steel joints with different martensite contents.

(a) 800 MPa, MGHAZ; (b) 1000 MPa, MGHAZ; (c¢) 800 MPa, TZ; (d) 1000 MPa, TZ

111406-4



55, 111406(2018)

ANSHBIZFHRE

www.opticsjournal.net

FRFEAE S (0 00 WA 32 4 A1 B AN 58 4 AH AR X 58 32
R SRR R ) B KRR IR AN 7 i . AL 7 () L ()
AT A DX R DXL it DX A 4% 5 IR AR 4 41
PP IR 2 3 3K o 5 IXORD 58 4 AR AR XA fl fol A 1)
R TBEMA T R AR 40 S AN 58 4 AR B X1 3
TR B T 8 /N 7 B Ak P 4 L 1000 MIPa i X AH 7 JE
FEHE K AN 58 4R AR IX T8 BE /N 624 pm, S R AE B
B RIEIE R 9.8% . 3K T 800 MPa 2 WUAH F4 45 422 4%

450
@
E 400 -
2 A\ Joed
% 350 "
g |_BM |__FZ _|HAZ| BM |
5 300 | \ |\ ‘ ‘
<Q LN |
S ol M T
A a
200 -1.5 -1.0 -0.5 0 05 1.0 15
Distance /mm
800
©
g 1000 MPa
el 6001
&
o 800 MPa
© 400f
=
s 200+
0
Weld joint

kL E 7 (b H A FI BALFT R . B S84 M AR
DX ) Jib S ZE PRI R o AR 0 S TR A X R R AR Y
P e R AR T IR BT A A [l ok 2 AR L 37
8 B RN ELATT S AR AR A S BT PR R Sk
ANGE A A AR DX Sk R B B SN T RE RS B A
1A L PG A B B Y 14 R, 1000 MPa 25 SURH 4R 48 43 432 3k
Il K DX 22 114 T AR A B J0A0 38 v 2 2 TRk, 5 3L
[a] kB [ AR R 43 B K, AR AL B B T ey

450
(b) . .
L w
E 400 \\_,.‘___..‘_\/ \
1]
2 g50ll.BM_[HAZ|| Fz | |.BM |
g | ] 1 |
< 300 e \.\ / /_/'
S ¥ \
O - } 4\ ;
S o0t g S
2053590 05 0 05 10 15
Distance /mm
104D 1000 MPa
8_
6l 800 MPa

'S

Maximum decrease of
microhardness /%
[\V]

0 I

Weld joint

P 7 e S B S AT SR 0 A B AN 58 A AH IR DX 9 R A T R S R () B K B . (2D 800 MPa, S ol R £ 4 7 5
(b) 1000 MPa, & S B2 43413 5 (o) AN 58 A A A2 IX T8 BE Boe i 5 (D) AN 58 A M A% IXC I Fo R B ) i o g M
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transformation area. (a) 800 MPa, microhardness distribution; (b) 1000 MPa, microhardness distribution; (c¢) width

decrease of non-full transformation area; (d) maximum microhardness decrease of non-full transformation area
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Fig. 8 Engineering stress-strain curves of DP steel

joints with different martensite contents and BMs
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