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Influence of Metal Powder on High Power CO, Laser Welding of Aluminum Alloy

ZHANG Sheng-hai, CHEN Kai, XIAO Rong-shi, ZUO Tie-chuan
(College of Laser Engineering s Beijing University of Technology, Beijing 100022, China)

Abstract The influences of the filler metal powder on the intensity threshold, weld formation and process stability
have been studied during high power CO, laser welding of aluminum alloy through the comparison between welding
with and without metal powder. The experiment results demonstrate that the addition of the metal powder enhances
the energy coupling efficiency during laser welding and reduces the power density threshold which has been validated
by the testing data of Laserscope UFF 100. The power density threshold of A2219 can be reduce to about 50%.
Meanwhile, the pictures collected by the high speed camera indicate that the addition of the metal powder weakens

the fluctuation of the laser-induced plasma and keeps the plasma stabilizing above the workpiece. So a stable welding

Vol. 32, No. 6

process and well-formed weld can be obtained in a relatively easy way.
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Table 1 Chemical composition

Base material A2219  Filler powder AlSil2

Si 0.2 12
Fe 0.3 —
Cu 5.8~6.8 —
Mn 0.2~0.4 —
Mg 0.02 —
Zn 0.10 —
A% 0.25 —
Ti 0.15 —
Al Bal Bal
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Fig.1 Experimental setup of laser welding
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Fig. 2 Relation of defocused distance and the depth of weld
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Table 2 Effect of filler metal powder on power density threshold

Ttem Without metal powder With metal powder Reduction percentage
Defocused distance +8 mm +13 mm —
Spot radius 0.253 mm 0. 364 mm —
Max. power density 2.89X10° W/cem? 1.49 X10® W/cem? 48.9%
Mean power density 1.17X10° W/cm?® 5.19X10° W/cm® 55.8%
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Fig. 4 Section of weld without and with metal powder
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metal powder

TETNER P=2800 W, EF V=8 m/min, &
FBEAS=15 mm, EHE Q=7 g/min, R K {k
W ¢=18 L/min XK S & T, @ & EHBEH W
BNBEB T RIS, E 6 fix. B 6 2070
A PRI A5 T, SE R A0 B SRR B I AR e AR o
BEER 0.1 s AR 200 5K & J v 45 B[R] ]
B Sk EE FIRE . BEmAR A i, ol



6 3 kB . HABKRXNEEEHUE CO, BOLREHNEW 863

DA B, SEhN 6 < B0 AR I FR) 4 B TR TE R R O 1) b

F9 32 AR 352 Bl B AN SEURY AR st B S 0B

RS, & SRR FE TR ERM
HFER N — RS, B S MR IR AR LT B
e R, X SRR R ARy RN S B TR T ARSI, T 45 B
TG b ) A R LR OO Y BE B R LA B D
WS PERAXRTIENEERIA. FHTE
T J R M5 A 18 F) BE B R X AR U E I . TR
HREEAZRHEOLT N T M2 S8 R IR I
SFHTHREMIEE, S THREASELRRARE
R B A i ) A5 1R B S, X L 2 IR 6 (D) R AE B T
{ARFE T BE 7 1 W Bk sh Eu B 6 () /NI LB . IR
B A SR A E O R W B2 5 % B TR 7E
Tk 3% T ARAT Bk 3 0 Y X A

]I, , 368 2o S B M AR T DA R 4 B T AR B

RoEtE, fREEI R EBRE,
4 4% 1w

BB AR I T AR BOB IR 0 O e B
IR BER W T A2219 86 & vl DAL TR
W BERK S0 At E FIRERENE S
BEHLAFTREBBENRENFEIE. 520K
FRI I R LB v AR I ot 380 B R ) VR WSO A 2R
MR, WERERIE . WK, RGF R, &
BREOLW A — R T B RGN IR LE,

®)
B6 SFETFARRREE. REB ) MEH (b) IR H R %8 7/ B v (BRI Ar=0.004 s),

Fig. 6 Stability of plasma, Pictures of plasma during welding without (a) and with (b) metal powder (time interval Az=0, 004 s)

10

2 £ X W

H. Sakamoto, K. Shibata, F. Dausinger et al.. Laser welding
of different aluminum alloys[ C]. Laser Institute of America,
1993, 75: 523~528

Yao Jianhua, Chen Zhijun, Sun Dongyue et al.. Technique and
performance of laser welding diamond core drill bit [J]. Chinese
J. Lasers, 2002, A29(7). 657~660

PR, BREE, AR £ BERESNAMES T A5
B8 [J]. @M%k, 2002, A29(7): 657~660

Zuo Tie-chuan e al.. Laser Materials Processing of High
Strength Aluminum Alloys [ M]. Beijing: National Defence
Industry Press, 2002

S % ZRaeseagcimc[M] Jbat. BTk HKR
3, 2002

C. A. Binroth, T. C. Zuo, G. Sepold. CO; — laser welding
with filler materials of high strength aluminium alloy[ C]. Proc.
2™ Int. Power beam Technology Conference, 1990. 119~127
M. Kutsuna, J. Suzuki, S. Kimuraer al.. CO; laser welding of
A2219, A5083 and A6063 aluminium alloys[J]. Welding in the
World , Le Soudage Dans Le Monde, 1993, 31(2) . 126~135
T. Starzer, R. Ebner, W. Glatz ¢ al.. Laser welding of
aluminium alloys with continuous powder and wire feed[ C]J.
Laser Applications in the Automotive Industries, 1993. 131
Chen Kai, Wang Zhiyong, Xiao Rongshi ez al.. Powder welding
technique of Al alloy with high power slab CO, laser[J]. Laser
Journal , 2000, 21(5); 45~48

B . EEB . HRRE S BN RIERYHE CO: Bk
BMARBERARL]. #kEE, 2000, 21(5); 45~48

J. Arnold, R. Volz. Laser powder technology for cladding and
welding[J]. J. Thermal Spray Technol. s 1999, 8(2): 243~248
J. A. Folkes. Developments in laser surface modification and
coating[J]. Surface and Coating Technol. , 1994, 63(2): 65~71
Phiroze Kapadia, Robert Ducharme, John Dowden. The theory of
radiative transfer in the plasma of the keyhole in penetration laser
welding[ C]. Laser Institute of America, 1992, 74: 53~63



