%46 & K1 W NOFF OHE Vol. 46, No. 1
2020 42 H JOURNAL OF ROCKET PROPULSION Feb. 2020

3D T EQ 5 HLAIN T W 6055 PP X H B 5

BOAL e w R A s R
(1. BHERRF =RMAFF%r, 38 ki) 410073,
2. BAGARAKF SR FR T ELINFEREE LT, g ki) 410073)

W OE:hFEZE 3D T AR ZE TR T e IOk EF K sh AL e % 8 W%, Boim T
77 e w3 HE 7| B 3h B A R AR T A e, xE A B A A B AR e T 5 3D 4T B R vt AR
HHATTASEKBNUAR, ETERLRBEAXRAGEANKEFRS N FEETE, U RHAL
HMAHABARAGRAXMNERBRER T oH, HARAA MW I g EwmE LRz, HEE
SUBRK,FEFERS P RENEZE 2L E 3D THRE R AR ERE, EFRE
MERBUE T ERID A4 ;B ERBERGHWNRT W AN FENEARFLRED W
BN

KR BD AT I T = A T s E A

MESEKS. VI35  TEARIREG.A X E4HS.1672-9374(2020)01-0035-09

Comparative study on atomization characteristics between 3D
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Abstract :In order to clarify whether 3D printing technology can be applied to machine the injector
which is a critical component of the rocket engine, and how the processing method affects the flow and at-
omization characteristics, the cold spray experiments were conducted using the 3D printing and machined
injectors with the same structure. A back — lighting photography technique has been employed to capture
the instantaneous spray images with a high speed camera. The droplet size distribution was measured u-
sing Malvern based on the laser scattering technique. The results show that the coaxiality and repeatabili-
ty of the machined injectors is generally poor, and the spray has the problem of uneven spatial distribution

such as deflection and dispersion. While for the 3D printing injectors, the discharge coefficient is lower
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than the designed value by 3% due to its higher roughness. On the premise of the better injector coaxiali-

ty, the processing method has less influence on the spray angle and diameter.

Keywords :3D printing; machining technology ; tri-propellant injector; spray characteristics
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Fig. 1 Schematic of the coaxial tri-propellant injector
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Tab.2 Key geometrical parameters of the

coaxial tri-propellant injector
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Fig. 2 Schematic of the coaxial tri-propellant

injector with cold test fixture
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Fig.3 Schematic diagram of atomization test system
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Fig. 5 [Image processing method for obtaining the spray angle
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