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Fig. 1 Schematic diagram of welding platform
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Table 1  Chemical compositions of Usibor 1500 steel sheet (mass fraction, %)

Element C Si Mn P S N Al Ti B Cr
Value 0.23 0.27 1.13 0.013 0.001 0.0042 0.037 0.038 0.0025 0.16

& 2 Usibor 1500 49 #x £ b1 20 21

Fig. 2 Base metal structure of Usibor 1500 steel blank sheet
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Fig. 3 Coating on surface of Usibor 1500 steel sheet. (a) Original coating; (b) coating after removing top layer
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Fig. 4 Schematic diagram of laser tailor-welding under different coating removal conditions
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Fig. 5 Schematic diagram of tensile specimen size
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Fig. 6 Microstructures of 9 # laser tailor-welded joint. (a) Metallograph of welded joint;
(b) metallograph of heat-affected zone; (¢) SEM image of coarse-grain zone; (d) SEM image of fine-grain zone;

(e) SEM image of incomplete-crystalline zone
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Fig. 7 Metallographs of 9 # laser tailor-welded joint after hot stamping. (a) Welded joint; (b) heat-affected zone;

(¢) weld seam; (d) base metal
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Fig. 9 Metallographs of laser tailor-welded joints under different coating removal states

I 10Ca) ~ (D 1 # ~6 & 18R A G AR B Al R0 SR 80E J5 48 48 v B AR B 22 23 A 5034 2 5 47 400
IR AE TP QAR B A D0 S B R A 7 48 TP B 0 A — 7 1T S R B AE AR AL A O, ) — O TS AR A
J& (9 s B AR EE Th T R P B I E L P HE 9 S5 10 1 8 ~8 # BRI U Fi S 1 4 A 1B T &
B BIE 5 @R LR SOE BT 3 22 . TR R A PR T S PR S B, AL ST I8 R L AR S T D
RRA R VR GE T NI BRI 5 AR 48 B @A o A A AR 8D A8l 9 Ca) ~ () iR o 72 4
WO b B2 v, 78 3 e AR B ALK B PR IR B[R] R, AL ST R 5 AR 4 h Fe JUR A L 85 10 I 8] 2 1 4x T8 Rk &
Yy o G O R B AL ST T AT 8 1 IR ] 16 J67- 5 v 9 DR B RO I R v AR 0 A S 2 A L Y
Z 4k 10¢a) ~ (b FiR .,
3.3 IREEmL Rt o

h T WGBS A A B A X IO D AR 4 Sk B BE A B2 e FE RSO IS 9 2 OL DA B2 Sk BRG] & T
PLARIRAE . PO RANE 11 frzs . 9 dliAe I AL B 2 gkt ae . th T 1 # ~8 =il MRl B AE e 2,
PG A AR SR L L 5 EC ORI A @R L TR A A AL 25 50 77 A 0 0 4R vh o 08 T A SR80 5 Wy 11 24 10 2 R 4
W AR L . ph e T R RSO TR S R R XU

ik SEM 438 9 AR 09 T OB S AT A0 72 12 Fros 1 2 a0RE W 101 30 o0 4 31 W . i) ol i 4B A L A

0402011-6



~ 7500 wm

500 pm s 500 um | g# 500 pm

B 10 BORTB G A R )R 25 BRGSO PEIR Sk i A

Fig. 10 Metallographs of laser tailor-welded joints under different coating removal states after hot stamping
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Fig. 11 Failure locations of specimens under different coating removal states
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Fig. 12 SEM images of 1 # specimen fracture. (a) Full view of fracture; (b) fracture edge; (c) fracture center
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Fig. 13 SEM images of 2 # specimen fracture. (a) Full view of fracture; (b) upper edge of fracture;

(¢) fracture center; (d) lower edge of fracture
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Fig. 14 SEM images of 9 # specimen fracture. (a) Full view of fracture; (b) fracture center
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Fig. 15 Stress-strain curves of specimens after hot stamping
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