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Research on Double-Station Processing System in Laser Processing
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Abstract In order to meet the need of multi-station or multi-craft laser processing, with the Nd: YAG pulse laser as
the optical source, a double-station processing system is developed. A double-station processing implementing scheme
is proposed, and then a light-splitting device that can change the laser path in real time is designed. As well as a
control circuit of the whole system, and the workflow, work time sequence of the system is worked out. Finally, a
double-station system is realized, and it can provide the same output power as which of the single-station one. To test
the processing result of the system, the cladding and welding experiments are respectively carried out on AZ91D
magnesium alloy and 3003 aluminum alloy. With the help of scanning electron microscope(SEM) and the measuring
system of electrochemistry, the features and corrosion resistance of the interface between the coating of cladding
sample and the substrate are tested respectively. Besides, the microhardness and tensile property of the welding
sample are tested. The results show that after cladding, the clad layer integrates well with the substrate and is
compact in texture without cracks or holes. The self-corrosion potential is higher than the substrate by 1. 18V and
corrosion current is lower by 5 orders of magnitude. It also shows that the processing results are quite good after
welding, with the hardness of aluminum alloy varying from HV, 27 to 54 and the tensile strength reaching 82.3% of
that of the parent metal. And the process efficiency is improved by 24. 6% compared with the single station
processing system.
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Fig. 1 System of double-station processing
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3.2 RGEHBENIET

FEXCTA I T RGeSy 52 3 4t 80O o0 52
BF )46 s WA 250 AL AV 53 Ol 2 18 S I 4 1 23 Ol 2
R S I 4 1) Fhy 2R e Aol L B S . g A A R
LWL bR E TR — R i A
P BEAROK G HL R S — R . R Gl
FA, 3% R A% O 98 T PR TT 4 OB A B AR R G kB
BHLTC OGN R R R OCA R WK 3 TR . RS
P ) R I DAAZ O 455 1 B I8 A vl o 3 43 A A
TCo %04 BT HE W ) Tk AL 5 5 5
Fs A5 5 5 R LA 1 s A7 2 BAMERAE SR
(] Ff o 4 5 B Ao A Y PR T AR i 14 0% v B 7 L R 4
S A HEAT ARG 1) A% O 4R R BT R IR AL AR S
4 RGEAL T H AR BN RO A5 ] T A Al
S Z o A% FE T B T0 26 ) 0O i 4 R B G R R AR

1003003-2



kA

Bt hn T o XA T RGBT

o P OGRS 1 o P 1) % Bk K Bl B G R
1] 307 e B Tl B e e o DT B A S A

AC15V AC+5Y
@ 1 ) _|AC+BV
P00
INPUT & 00
P03
2 04
05
07
GND AC+5V | FAHY:(Paomxp E301-
GND i >
4 = S sl
INPUT;+ 7 034
! § ? :IIS g
GND S
GNDiH
© AC+24V
AC+24V
AC+5V 1 4

A
2
%

GND

Kl 3

:_| 19| bgs 1
R zg“w 1y (] R

AC+5V 1 4

GND

B S5 S AR LG 1) PO i AR O R IR (R S
PEHAOL AR O X B SO RODEE A H Y.

®) AC+5V

GD ’ 411::¥12 —

CND

J

AC+24V

AC+24V 2

¥= (s

-

AGEHILKIE . (O BoodEHHIn; (b) SR B BRI HEIC; (o BEPIKSHIT; (D WObH 2 #.0

Fig. 3 Control circuit diagram of system. (a) Core control unit; (b) holophote position detection unit;

(¢) magnet working unit; (d) laser output control unit
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Fig. 5 Physical diagram of system. (a) System of double-stations processing; (b) station of cladding;

(¢) station of welding
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Table 1 Tension data of 3003 base material
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