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Fig. 1 Tensile curves of cross rolled pure titanium sheet in
different sampling directions
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Table 1 Experimental results of TA1 pure titanium sheet by

continuous LSF

Power  Continuous

No. EneJr gy/ density/ impact Surface
(GW-em®)  number state

01 6 3.06 12 without cracks

02 9 4.58 12 Cracks

03 12 6.11 11 Cracks

Bot B s 5K, $EMAEES R 11 U5 R

€S

22 EHEESR

R SR T ARG R — A E R, —
=T N I S O 8 T e O N A B
30%!", F TAE B R, B R 22 E
SO o DTN RO D) 30 85 B A s RO FE A TR
fIZ I

Bl 5 A1 6 BT 43 il AN RSO T 2 85 B T I Sl
7 1~7 YBT3 O 7 B e LR TR PRI R A5 o
&S AT, fEThREREAN 3.06 GW/em® R 1K
i, kO B T 3.5%, B R A N,
PR WTRH, B R AL SR TR AL
B 7 YR RO B 1 O RIE F] 18.1%;
MITHREE N 4.58 GW/em? I, s o BiRE R
H s 1 IRJE ) 3.8%38 & 4k ds 7 IKJG I 33%; 24
THEBE A 6.11 GW/em® I, [ i A d 1 v
IR 7 U, st B i K B 4.2% 58 nF] 35.3%.
[F A, MR AT, BRI R IEA—
S B T 2 5 P (R B N 3 o, B a0 2 g b Bk
Bl 4~6 KIS, ThEREFEN 4.58 GW/em® I F KR
ST b Th R % FE Ry 6.11 GW/em? I & .

HE 6 AT L, b BB R, IR R A
JRANIR] o B JR ek v 6 A 11 fe KA B A T
O, BRI Z XI, BE AN . A S
o ik 77 X 3 T AROK T30 6 X 3, 72 BE B REE O
5 mmOEHFEEAAAN S mm)kk, SEF I EE AR SRAFAE Ik
#, HEHBEZERHFL 7mm kb,

Bl 7 B AR [ s OEORNAS [R)OG D) 2 85 B T
EAEREE At . 4id 1 R 2 b di e, BEE
6 Tl 228 FE B I ose /)y, anfEl 7(a)F(b) s . &5
3 K 4 RS, e e I A I ) 2 8 R i R
RN, IN7E 4.58 GW/em® HIThE % T bl ()
JRCT A B R 2R S KT 6.11 GW/em?® i 9k i

2019 4E 2 A

< 40

5 C13.06 GW/cm?

2 5 &2 4.58 GW/cm?

= 6.11 GW/cm? /

2 z N N\
24 .

£ NN
5 7-§§§& §

E 3 NI |2
. NN N |

1 2 3 4 5 6 7 8
Shock times

5 AR A BN R BCHOL s b O A B K
Fig. 5 Maximum wall thickness reduction in central location
after different impacts with different power densities
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Fig. 7 Distribution of wall thickness of specimens with different laser power densities: (a) One impact; (b) Two impacts; (c) Three

impacts; (d) Four impacts
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Experiment and numerical simulation on
laser shock forming of TA1 pure titanium sheet

ZHANG Qing-Lai', PENG Xin-cheng', HAN Wei-dong?, SHI Hai-yang'

(1. School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, China;
2. Baoji Boxin Metal Materials Ltd, Baoji 721013, China)

Abstract: The TA1 pure titanium sheet was laser shocked by the Thales Laser with the maximum output laser pulse
energy for the 12.5 J, and the residual stress and microstructure on the shocked layer were analyzed by confocal laser
scanning microscope (CLSM), transmission electron microscope (TEM) and finite element simulation. The results show
that the laser with power density of 6.11 GW/cm? is used to single impact titanium sheet with better formation; multiple
impact process is more suitable for small power density of 3.06 GW/cm?. The fracture is composed of a large number of
dimples, a small amount of tearing ridges and spallation, which is ductile fracture. The fracture mechanism is the thinning
and spallation. A large amount of deformed twins, dislocation tangles and periodic corrugated structure are gained. High
amplitude residual compressive stress is gained on the surface of titanium sheet, which is in distribution shape of “W”,
the residual tensile stress generates in the central zone after multiple impacts gradually.

Key words: TA1 titanium sheet; LSF; compressive residual stress; microstructure; rupture mechanism; numerical

simulation
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