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Pre-loaded LY 12 aluminum alloy irradiated
by high-power laser beam
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Abstract: Thermal and mechani@ponse, stress statute, deformation and damage of pre pulled,
pre-pressed and pretwisted LY12 aluminum alloy specimens caused by irradiation of high power CW

CO, laser beam were studied in this paper. The parameters of laser irradiation and t he microstructure of

laser irradiated area were analyzed for different types of pre-loading and different shapes of specimens.

Kerr , >

Hasegawa A, Tappet F. A P L, 1973;23(1): 171

Mollenauer L. F, Stolen R H, Gordon J P. Phys Rev Lett, 1980; 45(13) : 1095

Belanger P A, Mathieu P. Appl Opt, 1987;26(1): 111

Jerominek H, Delse C, T remblay R.Appl Opt, 1986; 25(5) : 732

Swartzlander G A,Andersen Jr D R, Regan J J et al. Phys Rev Lett, 1991; 66( 12): 1583
R s . , 1996; 16(7) : 952

AN N R W =

, ,1967 3 s s

:1996-12-23 : 1998-04-06



22 6 CO2 383

Under the combined laser beam irradiation and mechnical pre-loading, the laser beam irradiated area on
the specimen was melt and depressed, causing fracture on the border area, and finally being damaged.
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1 Fig. 1 Illustrations of experimental setup for different loading cases
a— pull loading b- press loading c— twist loading d- bend loading
CO2 laser beam 2 focusing lens 3 - laser irradiated area on specimen
@fﬁimen 5- loading force

Table 1 Chemical composition of LY 12 aluminum alloy LY12

B

Al Cu Mg Mn 1

composition(wt%) 92.4~ 94.7 3.8~ 4.9 1.2~ 1.8 0.3~ 0.9

(150mm % 10mm X 2mm)

(100mm % 60mm % 0. 8mm) (120mm X% 0. 7mm X 90mm)
, 2 3 4
Table 2 The parameters of laser irradiating pre-pressed Table 3 The parameters of laser beam iradating plate
strip specimens specimens a—pre-pulled plate specimens
Noof e pieptsed el e o Nowof lmer st ol madistal g
P W) (k) (9 e specimen T PRy damage
303 2 1 3.04 bent 201 2.0 33 3.04 bent
302 2 24 2.648 bent 201 2.0 72 2.648 bent
301 2 28 2.40 bent 203 2.0 84 2.40 bent
309 2 32 1. 68 bent 204 2.0 98 1. 68 bent
308 2 40 1. 60 bent 209 2.0 120 1. 60 bent
310 2 45 0.928 bent 210 2.2 25 3.00 melt
Note: T he area of laser beam on the specimen & 1lmm X ii; ;(1) 1i$ 16.08() Efztzz

11mm




384 1998 12

b—pre-pulled plate specimens

s[])\IeZi.n(l)fen powJ::(eiW) pre-;tr::?n(;f(US) irradiated time(s) degree of damage

400 4.58 355( not blacked) 10 not bent

402 4.59 334(blacked) 5.0 melt i center and broken

401 4.80 70(blacked) 4.0 melt and deformed

402 5.00 109(blacked) 4.0 melt in center and broken

403 4.78 665(blacked) 2.5 bent to back

404 5.00 834(blacked) 2.5 bent to front

405 4.70 812(blacked) 2.5 bent to front

406 5.08 472(blacked) 3.0 bent to front

407 4.62 583(blacked) 3.5 bent to front

408 4. 60 287(blacked) 3. 5(unloading at 2. 90s) bent to front

409 4.58 710(blacked) 3.5 bent to front
(501HE remained after unloading)

410 4.55 1027( blacked) 3.5 bent to front
(300HE remained after unloading)

411 4.96 792(blacked) 3.5 bent to front

(501HE remained after unloading)

Note: The area of laser beam on the specimen is f36mm

Table 4 The parameters of laser irradiating pre twisted specim ens

NU: o hiser pre-.twst irradiated time(s) degree of damage
specimen pow er( kW) loading( kg

701 5.0 19( not blacked) 10 no any damage

700 5.0 19(blacked) 1 broken

706 4.0 8( blacked) 0.8 twisted 3.5~ 5.5

703 4.0 13(blacked) 1 twisted 5~ 17

709 4.0 16(blacked) 0.4 twisted 5.5~ 27
(380HE remained after unloading)

702 4.0 19(blacked) 1.5 twisted 30

710 4.0 22(blacked) 0.3 twisted 7~ 16

705 4.0 25(blacked) 0.4 damaged
(250H€ remained after unloading)

704 4.0 25(blacked) 0.4 broken

707 4.0 30(blacked) 0.3 fractures in laser rradiated area

708 4.0 27(blacked) 0.4 broken
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