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Digital Method for Plasma Depositing Complex Metal Part
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Abstract: Aimed at the characteristics of plasma depositing metal part process, we proposed the combination
slicing technology for the complex metal part, including single direction growth, multidirectional growth and
gradient growth structure slicing method, to meet the requirement of the hybrid plasma deposition process. Then
we introduced the path generation technology with global optimization characteristics based on Voronoi diagram
method, and proposed the real-time control method of the plasma deposition current and feeding rate parameters,
considering the performance of self-developed multiple axes digital hybrid plasma deposition platform. The
effectiveness of the proposed method was verified by the cap shape pieces and hollow solenoid manufacturing
experiment. This method solves the supporting process problems of hybrid plasma deposition complex metal
parts, and eliminates the staircase effect of plasma deposition process by re-slicing, which improves the manu-
facturing precision. It provides a relatively complete digital theory and technical support for plasma depositing
complex metal part.
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Fig. 1 Principle of combination slicing

(a)Single direction slicing; (b) Multidirectional slcing;

(¢) Nonuniform slicing
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Fig. 2 Re-slicing for nonuniform slice
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Fig. 3 Normal vector calculation via the principle of Guass
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Fig. 4 Real velocity Vi deviated from process velocity Vo

because of micro-line segments

3 LIEEH,S

B SEBIE I T — AR E
T2 WEE TR T Z MR U, e E
PRI T2 AR oM S R 22 2% NI 225 A AR
SCRT I 22 1) 23 #0  3E J7 SR LA e 181 5
£ e A R P B0 S 5 AR BT B 2 i T, L
FHBAT S5 0GR 1 e, MR 5 B (9 A B S 4%



ERE]

WA, A AR T R A & R & F BT L s vk 291

KARAHWMENRER T, £ 1HoST L
FERR TAEG R, 26 1 A0 10 1) i e i 2 1
FY R . T LUR AR 8 5 T U S
NS 7S AR 1A S Bl BT A 5 S
G0l LLSEEE T AR & AT 2 BIE X B 7 B ) Bl 5%
S 3 L B A U [ 1 A 15 s oL A LR 0k
SCE. B AR 4 A T B a) AR 4 B T R A
B RE IO LIL 5 T Hl PR 5432 gl
AT 23 [0 B G 2R 2800, 3 36 2 B00HE I b A R 5
PR ) s B 2 AR Al

5 ZESEEFERTFR
Fig. 5 Subparts of a divided cap-shaped part
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Tab. 1 Depositing process of divided cap-shaped part

index of index of
process index increase vector

subpart supporling

1 8 0 (0,0,1)

2 7 8 (1,0,0)

3 5 8 (-1,0,0)

4 3 8+7+5 (0,1,0)

5 1 8+7+5 (0,-1,0)
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Fig. 7 Sample piece of cap-shaped part
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Fig. 8 Nonuniform slice of spiral tube and its sample
manufacture

(a)Nonuniform slices ; (b) Sample manufacture
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Fig. 9 Depositing path of one nonuniform slice.
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