ot 5 2 s
LASER & INFRARED

Vol. 41 ,No.7
July,2011

Far AT
2011 4£7 H

A BRI O 3 oK RE —4E 54

& #,.F W, EXE KA
(P FRBREHR KRB HLIR SR8 8 R, 22 A 230027)

N EHS:1001-5078(2011)07-0766-04

8 E: R ANSYS A IR UK 07 O 8 08 E AR A 200 ~ 1000 nm K 5 pm # — 4
FEAR, BB T R E A M A o 4 XE 500 nm By — A EE AR, FAEE AL R RRE
HOXE e R A I — Ot R FRE 0.5 . WA B HALREE R 50% %
GREER AT AEEN—RANERN M RENREEERTT A, EEM R AR
A, BEHEANEREEA, IR ADRANERRZ R R EREE, MEETEENN
K EHADRALMEELRRA I AR o L A EEn MEFEENY A, FFHOLE
BHEAAACHEGHAREZRR EEHEN, RUTEE,

KRR WOL R 5 R LI s ANSYS R B — 4B 0 4

& 52K S TN249 XHERFRIRED A DOI:10.3969/j. issn. 1001-5078. 2011. 07. 012

Finite element simulation of laser welding one
dimensional sub-micrometer ZnO

JIAO Yang,LlI Jing, HUANG Wen-hao,ZHAMNG Gong-xuan
( Department of Precision Machinery and Precision Instrumentation , University of Science and

Technology of China, Hefei 230027, China)

Abstract : Finite element software ANSYS is used to simulate laser straight welding one dimensional ZnO with diame-
ter from 200 nm to 1000 nm and 5 pwm length, the distribution of temperature and melting pool is obtained. For one di-
mensional ZnO with 500 nm diameter, the laser power should be increased by 0.5 time as welding time was reduced to
half in order to form different depth of melting pool at the joint. The situation in which diameters of one dimensional
Zn0 and defocus distance of the focus points are different is simulated to form the 50% interface area of the melting
pool. The needed power exponentially decays and the needed welding time exponentially grows as the material’s diam-
eter increases. No matter positive or negative defocus,with the increase of the defocus distance the needed laser power
increases evidently as the diameter of ZnO decreases. In the case of negative defocus, with the increase of the focus
distance , the needed laser welding time falls remarkably as the diameter of ZnO increases, however, in the case of posi-
tive defocus,the needed welding time almost unchanged.
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Fig. 1 straight welding model
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Fig.2 laser with power 33.01 mW and working time 50 ns

welding one dimensional ZnO of 500 nm diameter
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one dimensional ZnO of diameter 500 nm
PATEAE 500 nm A AL FERT RN IR 22, D H
AN BT AR AL A7 T TR L T T HE TNk X R BT B0
DIFEFE ], [ 4 BoR KR s A A 25 ~
1600 ns I fIrits B9 DR o Al L, i 8] & fe I — 1, 2h
AR 0.5 A4

50 1

40

power/mW
[\] (o]
o o

\

104 \-
\‘\—.

0 T—v—r—r—y T T v T v
-200 0 200 400 600 800 1000 1200 1400 1600 1800

time/ns
4 fEBE A% 500 nm —4ESAALEE,
A [V AR e [l B it O
Fig.4 the needed Laser power changing with
working time as welding one dimensional

Zn0 of 500 nm diameter
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Zn0 and positive defocus changing
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