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Study on Dimension Precision Control of Wax Pattern Using Water
Soluble Wax Core in Investment Casting

SUN Bing, CHANG Huagqiang, DONG Zhenjiang, LI Shuai, QIAO Haibin, WANG Zhe, LI Bobo
(LuoYang Shuang Rui Precision Casting Titanium Co., Ltd., Luoyang 471000, China)

Abstract: The shrinkage law of water-soluble core and wax mold under different size and different shrinkage state in the
process of compound wax making with water-soluble core and wax mold was studied. A zigzag step model was designed
and used to carry out the compound wax making process experiment of water-soluble core and medium-temperature wax
outer mold. The influence of water-soluble core pressing wax on the free shrinkage size and limited shrinkage size of wax
outer mold was analyzed. The results show that when the base size of wax mold is 5~40 mm, the linear shrinkage of the
contact part between wax mold and water-soluble core is 0.34%~0.77%, which is about 50% lower than that of free
shrinkage. With the increase of foundation size, the amount of constricted line shrinkage increases and the shrinkage rate
decreases gradually. At the same time, in the cooling stage, the water-soluble core prevents the wax mold from concave
deformation, which better ensures the size and surface quality of the wax mold. The size fluctuation of the inner cavity of
the wax mold is controlled within 0.1 mm, which is 70% higher than that of the traditional process. The surface quality of
the wax mold is greatly improved.
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Fig.1 Structure of “ ”-shaped wax pattern Fig.2 Stepped test specimens of water-soluble wax
1 /mm 2 K512
Tab.1 Dimension of wax pattern Tab.2 Physical properties of K512 wax
1 2 3 4 /C /mm 1% 1%
L L, 50 L,60 L;70 L, 80 K512 79 6x10" <0.05 <15
H H,50 H, 60 H,70 1,80 AL=LL (1)
h 5 hy10 hyl5  hy20  hs25  he30  h:35  hg40 Lol
o=-r= 2)
1.2 L,
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, , 20~40 mm, 0~1.8%o,
20~23 kg, 55~60 C, <20mm ,
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Fig.3 “ ”-shaped wax patterns
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Tab.3 Linear shrinkage data of step water—soluble wax cores
hy hy hs hy hs he hy hs
Lymm 5 10 15 20 25 30 35 40
AL/mm -0.04 -0.05 -0.04 0.02 0 0.01 0.03 0.07
6/% -0.80 -0.47 -0.27 0.12 0 0.02 0.10 0.18
5
Tab.5 Comparison of the soaking time under different
core—-removing process (the dark die is completely
immersed on solution after air cooling) and the depression
in the thick and large areas of inner and outer cavities
/mm /mm
! 2 3 4 “n @ 6 @
20h 028 028 038 042 0.04 0.04 0.13 0.13
8h 028 025 033 041 0.08 0.08 0.06 0.06
4 70 min 0.12 0.10 0.16 0.15 0.05 0.05 0.11 0.11
Fig.4 The shrinkage of wax mold cavity varies with the 47min 0.10 0.11 0.16 0.17 0.09 009 0.12 0.12
base size 30min 009 011 012 017 007 007 009 0.09
25min 0.11 0.10 0.13 0.12 0.06 0.06 0.08 0.08
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Tab.4 Free linear contraction data of wax pattern ,
L L L, L 0.5 mm, ,
L
J/mm 50 60 70 80 , 0.1 mm ,
AL/mm 0.19 0.43 0.57 0.85
8% 0.38 0.72 0.81 1.07 ’ ’
b
b
b
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8h o Fig.5 Schematic of dimensions measured for the wax pattern

used in production
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Tab.6 Measured dimensions for the wax pattern used
in production
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