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Abstract: Wax jet 3D printing offers a new approach for the rapid fabrication of complex wax patterns. This study
takes a turbine bladed disc as the investigation object to evaluate the printability of the droplets by testing the rheological
properties, surface tension, and other thermophysical characteristics of the wax material; based on this, a multi-zone
coordinated deviation and deformation control method was proposed, in which the dimensions of the reference zone
remain unchanged, and a combination of uniform scaling and reverse deformation compensation strategies was applied
to control the shrinkage and deformation during the wax pattern forming and cooling processes at the design stage.
The results show that the Z value of the selected wax material at the printing temperature falls within the appropriate
ejection range, indicating good printability; after optimization, the overall dimensional deviation of the wax pattern
can be consistently controlled within +0.1 mm, and the deformations in key areas such as the blade tips are effectively
suppressed. This study provides a theoretical basis and technical support for the rapid and high-precision manufacturing
of wax patterns using wax jet 3D printing.
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Tab. 1 The advantages and disadvantages of various printing technologies
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Tab. 2 Basic properties of the wax material ZWWAX-1
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Fig. 1 Working principle diagram of the wax jet 3D printing
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Fig. 3 Test results of shear viscosities of the wax material

ZWWAX-1 3DFJEDEEEYS CHIAIEE K DA
26.03 mN/m, {0EA4F.

(a) B e

ZWWAX-1 3DFJENEETEYS CAY (E=LITEDRRE )
MY IB MR ENHUNFIFIR. ETXESEHITE
BRINZER3.83, ATEARSNEEXER. S
IEX—#Wfr, FEITEDR S Exhizts T 7 B aksd
s, SRWNESHR. MNERER, %
ERELPRITENI TR ARE, EERT
HIFTEME M .

26.6

265F | —=— 95%C
so64b T

263F @

KK S/ (mN - m
&
[\°]

N
N
=
T
]

L] -
b T
260} - MM"-

25‘9 1 1 1 1 1 L 1 1
0 2 4 6 8 10 12 14

s} [ /s

E4 sEREEmktRtaR

Fig. 4 Surface tension test results of wax material
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Fig. 8 3D dimensional comparison of the turbine bladed disk wax pattern deformation
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