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Simulation Analysis and Experimental Verification of Abrasive Particle

Feeding Flow Field in the Inner Cavity of a Three-Way Valve
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Abstract: The inner cavity of three-way valves is mostly polished by hand, which holds low processing
efficiency, high labor intensity and poor environmental friendliness. In this regard, this paper carries out
simulation analysis and experimental verification of the flow field of abrasive flow finishing in the inner cavity
of a three-way valve. By establishing a flow field simulation model and comparing the flow field distribution
with and without core molds, a special profiling fixture is developed and experimentally verified. The
experimental results show that the roughness value of the inner wall surface of the valve is significantly
reduced when the mandrel is used, with the reduction rate of the big end of 77.79% and the small end of
77.26% , which far exceeds the reduction rate of the coreless processing (15.05% for the big end and 11.62 %
for the small end). Therefore, using the mandrel can significantly improve the processing quality, as well as
the processing efficiency.
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Fig.1 Schematic diagram of abrasive flow processing
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(a) Schematic diagram of coreless mold assembly
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Fig.5 Assembly drawing of coreless mold fixture
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(a) Velocity field

(b) Pressure field
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Fig.11 Mandrel flow field
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(a) Contour plot of PV value distribution without core mold
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(b) Contour plot of PV value distribution with initial core mold
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(c) Contour plot of PV value distribution after core mold contraction
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(d) Contour plot of PV value distribution after core mold expansion
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Fig.12 PV value cloud in a complete cycle
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Fig.16 Comparison of surface morphology before and after

processing of valve 1

S, PO D Ao /N A T A KRS B KL O
PR B L S . 0 TR S AR R R M AN 2 1
TN o FLY M 1) 2 K B /0N A 1T A R R
IR R AL Z 5 K] 2 L4 2 5 8 T A
HEHXS-350 LR & b o i 24 H WA R, m
SR BN T ] 2 h, N TE SR N 5.5 MPa.
I T 5E S I TS N A T Ak R R B
BUE IR RIS . HAR N TS G 11 A

®1 HEEEZEXMER

Table 1 Comparison of roughness values

BIFYS REBFEINH i TRE K ity / /N3y AR Ra/pm F I HLRE ¥ Ra/pm
1 & Jin T PN 5.479 5.683 6.481 5.881
1 D Jn TG /)Nty 6.947 5.481 6.474 6.301
1 Ea TR K it 4.557 5.308 5.124 4.996
1 i T 7N 5.235 5.209 6.260 5.568
2 & i T K i 5.550 5.661 5.460 5.557
2 = Jin i N 5.793 6.133 5.594 5.840
2 s TR K 3 1.163 1.308 1.230 1.234
2 s T /)N i 1.382 1.415 1.186 1.328
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Fig.17 Comparison of surface morphology before and after

processing of valve 2
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