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o Table 2 Process parameters of alloy liquid flow
"%" Process parameter Value
(i}; Melt temperature, To/K 550
,j;‘ Nozzle diameter, D o/mm 0.5
',:'3‘:;‘ Substrate temperature, 7/K 300
\:3; Deposition distance, A/mm 3~10
4 Cfi; Pulse pressure, P/MPa 0.3~0.5
fﬂi Pulse frequency, f/Hz 30~60
Environmental oxygen content/uL L 20
1 e Y T VLR AR D s W 82 A 7Y
Fig.1 Model of metal droplet intermittent in pulse pressure 2o MR SR RO AR I AR S T, R MR AR
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Table 1 Physical parameters
Physical parameter Value
Density, p/kg-m™ 8520
Viscosity, u/(N-s)-m™ 1.3x107
Surface tension, ¢/N-m’! 0.48
Thermal conductivity, &/W-(m-K)™ 31.7
Specific heat, C/J-(kg'K)™' 212.9
Solid temperature, 75/K 456
Liquid temperature, 7/K 456
Latent heat of fusion, L/J-kg 47560
B=E E=mE
7 =056 Z = 171
o 5 R 05 Y ucia‘.s R o5 -
=703,

K 2

W, W 2¢ BioR. 2 3 BB OB B, Bl
H 4 B I VR B A PN R 1 (B W P 4 R
[ SR R K o B %, R A T U I N LA
TG RMAT G JE s, Wiskid B an &l 2d iR . & @ 4
Wigkz 5, T BEBRMmKIMER, &AL,
K 2e~2g. 4 B BOh & BIE USRI B, B
NEIEAT, fEE R RINKOIERY, &Rk
PO R T HE OK R R o TN N R
T, e i Sk SRR R 11 SR 2 i R B
e Y Ak B R A e RPIRES Ok — AN AR T 1 BR
e, BARIE 2h Bios o RS EUEBRIAR R T 224,
B AR 20 uL/L BUF, H CCD #EAT X 1 ANk
BT, PSS TR SO R AT 08, BT AR IR SN
Bl 3 fros. B AT CUE i, B RTRN SE 50 ik e S
IRUF ) — 80, UEW] TR IR A .

3

S

= fiE— =
= = = c H = = d
= = E—
= T o= - - [— .| PO
= 35 - i m i0G
o £.5 = L
= =
—) =
JE =
[ ~ = o4
S N I S R = L84
/ ) =
——— =
— =\
— =
=\
~a Z I- A 50
= g B =50
=
—
S 54
21 34
= 37 = 00
¥
= =
= .. .. = ..
53  S5emb = i3
£5 R ©5 45 R 05
— = 20 247
= S iz 188
i 1.590 i 140
=P z =inpsn
— Eiq 18 = (45
e o
= 0.08

S SRR TR R

Fig.2 Molten metal drop deposition process: (a) 0 ms, (b) 3.3 ms, (¢) 6.8 ms, (d) 10 ms, (e) 13.5 ms, (f) 15 ms, (g) 21.6 ms, and (h) 25 ms
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Fig.3 Numerical calculation (a) and experimental verification

(b) of metal deposition process
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Fig.5 Displacement of head and tail of metal droplet
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Fig.10 Relationship between deposition rate and pulse pressure
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Characteristics Analysis of Metal Melt Spray Deposition

Li Suli'?, Yang Laixia', Lu Bingheng’
(1. Xi’an University of Science and Technology, Xi’an 710054, China)
(2. State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Since metal flow intermittent changes randomly and intermittent morphology parameters are difficult control and forecast in the
metal droplet deposition additive materials manufacture, metal flow discontinuous intermittent morphology and its influencing factors
including pulse pressure and pulse frequency were studied. The results show that by adjusting the pulse pressure and pulse frequency,
fracture shape accuracy and dimensional accuracy of the metal flow can be improved, which provides stable uniform micro drip for the
subsequent manufacturing process.

Key words: metal melt; intermittent deposition; pulse pressure; pulse frequency; sedimentary morphology
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