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Effect of process parameters on gas shield of coaxial powder feeder nozzles

YI De-xian, HU Fang-you, XU Cheng-wei, CUI Ai-yong, LU Chang-liang
( Department of Mechanical Mechanism, Qingdao Branch of Naval Aeronautical Engineering Institute, Qingdao 266041, China)

Abstract; In order to improve the shielding effect of gas flow field in laser direct manufacturing, the shielding gas flow field
of coaxial powder feeder nozzles was studied by means of smoke flow visualization technology. The influence of gas velocity from
nozzle, distance between parts and nozzle exit, moving velocity of nozzle and crosswind velocity on shielding gas field was
investigated systematically. The results show that with the increase of gas velocity from nozzle, shielding effect increases at first
and then gets worse; with the increase of velocity of crosswind and nozzle, the axis of shielding field and nozzle get apart; when

the velocity of crosswind surpasses 50% of velocity of gas from nozzle, shielding field fails to protect molten pool totally at the
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place 10mm below the nozzle. The information can be used to select appropriate nozzle flow parameters.
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Fig. 1 Schematic diagram of the experimental apparatus
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Fig.2 Coaxial powder feeder nozzle structure

7, A G | PN BRI B R S 3R I ¥ HUK B B
P RO O 1, BRI R RS, W
W 2 BRSO R Tl , DB AR A
1.2 RHBTREALG

Botas (A5 .200-GC200, #i5E 1% 200mW , <
A =532nm, SEHUR B /N T 1mrad) & 1 KBOERE
MG (FREE f = 20mm ) ¥l o6, &2 0. 8mm FEHIHR
g5, B M X 5, F CCD BUFHplm st
T, 54 B LA BT A T, 78 B R R R 1 PR
E&. \Y/
L3 MRSKRL

JERA R (B5: HG1100B ) it & i <KL 1]
B FRETT (RS LZB-50) , B2 100mm i X &
WK [a] I PO (U T RSB 2 R R E R E R
PRSP LRI I, R LR S
S, 400 SO B A 1 5 B A i, /DM R SIR B 3R O
i:38
1.4 ZBG*E

Ot O 5 B A SR RO MR E S,
BT BTl B iR 35 X 8, CCD MR S Aot F H
H,URERL S R 6 R I L
FASR IR AR T E D BB SR B X R TE , B E Y E K
B/ R 90mm x 68mm, ER K 2272 2K x 1704 &
o VNIRRT LA E A B | A PRI b B
W SRR, i T AT LA ) M SR R
uy IR SRR u, SR TR u, -

u =V/S (1)

A, u ARFEE(m/s), V AR H AR E
(m/s),S AR HEFHER (m®) .

HR— B HEREHN TN, SRME R,
AR MER u =0, =u, =uyo LRBIHEIFE
oo B O T REER LWKGESR u, XS
ERPRR WA T — e, THRMNE RS
W3,

Fig.3 Flow visualization measurement experiment
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Fig.4 Effect of gas velocity on laminar flow length
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Fig.5 Gas flow picture under various gas velocily

a—gas velocity 2m/s b—gas velocity Sm/s
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Fig.6 Gas flow picture under various standofl distance
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Fig.8 Gas flow picture under crosswind velocity( gas velocity u =4m/s)
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