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microparts have good surface profile, and their forming depth are basically consistent with the pit depth of
microparts can be formed under the single laser impact.
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One new method based on laser indirect shocking is proposed to manufacture microparts with high
micromolds. Besides, the forming process of microparts and the thinning rate of the formed parts are investigated

efficiency and high precision. Based on the indirect loading mechanism of laser shocking polymers, with different
shapes of micromolds and Nd: YAG-GAIA R laser, it is realized to manufacture microparts on a 35 pm thick Ti

Bl

— .

sheet under only single laser impact. The experimentally obtained microparts are investigated by the digital
140.3538; 160.3900; 000.2170; 000.4430

measurement system (KEYENCE VHX-1000C), and it is found that within the suitable range of laser power, the

by the finite element numerical simulation. The experimental and simulation results show that the good quality
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laser technique; laser shocking; micropart; thinning rate; finite element simulation
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Table 1 Chemical compositions of titanium foil (mass fraction, %)

Element Al Si Ni Cr Sn C N O Fe Ti
Content 0.010 0.010 0.010 0.010 0.010 0.012 0.008 0.084 0.053 Bal.
32 XWERS5ITE
T RSO v R R S e AL O R i ORI AR AT 2R R, LR A, R
KEYENCE VHX-1000C £ 45 5, &l 4 Btz i 76 AS 6] 04 340 58 5 20 U b of /8 BT 3L 1 00 AR i 8 5
Fl 40 OGRE RN T 2.2 ] B O & @ R TE BB 5 B . AL 4Ca) AT RLE Y, TAF B3R 58 AL
(4 B o FE IR X0 B T B DI 2450 HL TR & 2B T 53 1 S Pk O 78 4 J8 Bk 98 T4 v 0 R 2 A T
FLA MBI . 3% S PR RO B /N TR 3 5% 7 52 0 B R BT VIR 3 /N T T AR R A B 149 55 010 0 24 4 B L T
PLR KT3I, [ 4(b) (D NEOLRER A 2.6] IHEOE b &8 ERIE R i A . W 4(b) AT L
L S FLAR L 2 ) T R EAL T B RS BRI, BT VI G R AF . NIEL (D AT LR Hh v R AR 4
ST REEATE A T B BT VI GO BUE B R R A, K] 4o (o) FIOLRER Y 3.0 ] B,

081404-3




53, 081404(2016) BHSNBEIZHE www.opticsjournal.net

OG5 B rhEAL AR A . NI 4 (o) AT LU Y, o FLAZ ) 1 A8 5 AL A9 50 B AL, {HL B9 1) 301 2k i be
o I 4Ceo T LAZE Y, BAR RIS 0] TR EIE L H 2 F 5 3R T AR b2 ik B JC HLJE B Ui 2
AR, AAIEL 4 AT AR, S0 b it iOE A9 5 5 v BE B RS BE R RS RE R /IS . 24/ T A 14 Foe A1 b 38 A
2.0 J i TAEARESCBERLAL - H 4 B ROR I CRF 3.0 D S be i AL BT DIl 4 .

Y

#1200 um St 200 |1 e b 200 um

P 4 I Bl i B T 2D L (0 BB R 2.0 )5 (O BALC2.6 D) s
(OMAL3.0 1) s (D RIEFAF (2.6 1) s () MU %4 (3.0 D
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(b) microholes (2.6 J); (c¢) microholes (3.0 J); (d) formed parts (2.6 J); (e) formed parts (3.0 J)
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Fig. 7 Blanking parts under laser direct shock with laser energy of 2.6 J and without soft mold.

(a) Blanking parts of Ti foil workpieces; (b) blanking parts of Al foil absorption layer
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Table 2 Material performance parameters of polyurethane rubber

Material Shore hardness M-R constant /MPa  M-R constant /MPa Poisson ratio
Polyurethane 70 0.736 0.184 0.49997
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