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Abstract

The composite machining technology (CMT) of abrasive jet (AJ) and electrical discharge machining
(EDM) is used to improve the machining quality and efficiency of the workpiece, and the velocity
distributions of flow felid of jet fluid in the nozzle and at nozzle exit have important influences on
machining process of the workpiece. By establishing the finite element model of the flow field in
the nozzle and changing the inlet diameter and inlet velocity of the nozzle, effects of inlet diameter
for working fluid, inlet diameter for abrasive, outlet diameter for nozzle, inlet velocity for working
fluid, inlet velocity for abrasive, on the velocity distributions of flow fields in nozzle and at nozzle
exit, are studied. The results show that the velocities at the nozzle exit increase with the increase
of inlet diameters for working fluid and abrasive, however, the distributions of velocity uniformity
are worse in these cases; the velocities decrease with the increases of the outlet diameter for the
nozzle, and the distributions of velocity uniformity are not much changed; the velocity distribu-
tions of flow field in nozzle change a little with the increases of inlet velocity for abrasive at low
speeds, however, influences are greater at the high speed cases; for different inlet velocities of
working fluid, the velocity distributions of flow field in nozzle have almost the same trend, and the
velocities with great values locate mainly below the line between the working fluid inlet and the
nozzle outlet. The results in this paper can be used to optimize the internal geometry of the nozzle.
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Figure 1. Schematic diagram of the CMT of AJ and
EDM
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Figure 2. The machining area of EDM
B2 BAEMIXEREE

OpV;
o, PVi g
ot OX;

apvi aij oP 0 avj aVi
L e a2+ pg,
a o ok ox, [“ : [axj ax || 9T
a(pk) a(pvy) o (p, ok .

(p ) A [&—] +B +B, —pe

_— =
OX; OX; 0% \ & OX;

J

pe |, OPVe =i[ﬂe ag]+£(051Pk—,oc.szg)+c$3£Pk
ot X X\ & 0% ) K k

Horr, BBANTTRNELEITE: BoATTRERASNETRE: BTN BT RN E)
REFERUR TR . Ve Vin VNI, FALKIEP(mIs); P P AT P339 %77, B NMA(Pa): p N
B, BN T R 7K (KaIM®)s e RETE R xiv X NAAKRSY s K ONIRTREIAE, & NS AEFERIR .
TR N EREMR M TR, B BB TV BT R AR, F R I BUE TR A BRARAA
BIRZE ARTESESE, A CEIITER Ansys-Fluent #11#) SIMPLE 5E1E47 K

2.3. HHEARARRITITEEE

A 73T Ansys workbench #14, 7£ DesignModeler HH & 7 J LAY, 4R 5 7€ Meshing [ANSYS
CFD]HREAT &K 7, B JE7E Fluent HgEAT i+ BILXFEMITHE &, TEAESsiHE LA RS, 5
REENERARICIH R, ANREEL AT EL > LR R EFEBIPER, KOS E T3
o SRR GHARBTYE JLATRAL8], AR SCR s g P 45 44 G ) 3 BT

Bl 4 g T WS AR R s L I P A SR AR DU T A . ETHEERE T, A Mixture
WAL, SR EA k-epsilon (2 eqn)f8 8. EAHN TAEM, S8 AHNEERL. TAEMACREBRAN DS
D BERTY I T, ST AR L, ] DAAS 2 AN [5] Fr mos i A 3897 17 1ok B 2341
3. HRGITR
3.1. BIEARRIAZHERE 577

WR4E 2.3 FBor G FRTRERY, 0TI P I3 R B A A AT R, . FETH R R, W)L
RSP RARBUE R 1 R, B 5 S TR TAEBAHRIERL - TAERIR A HH BT P S50 37 1 38
EoAtEo, Hrp, R E N TAERNIEE N 100 KAD, BRI CHE N 10 Kb,

M 5@)FIE 5(c)nl LAE H SR - TAERIE A IR TAERUHTETE A SR8 8 A i — 2, T

DOI: 10.12677/ijfd.2017.54017 154 PRS-


https://doi.org/10.12677/ijfd.2017.54017

HE, ME

BRI
L, S0y L,
- > -t > Ls
. 7y >
TAEBA O ¢
o, § H @4

\

Figure 3. Schematic diagram of the nozzle geometry
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Figure 4. The finite element grids of the nozzle
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Table 1. Geometric dimensioning for the internal structure of the nozzle
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Figure 5. The velocity distribution of flow field in the nozzle: (a) The velocity distribution of flow field for the abrasive-working
fluid; (b) The velocity distribution of flow field for the abrasive (c) The velocity distribution of flow field in the nozzle
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Figure 6. Effects of inlet diameter for working fluid on the ve-
locity distribution of the exit
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Figure 7. Effects of inlet diameter for abrasive on the velocity
distribution of the exit
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Figure 8. Effects of the exit diameter on the velocity distribu-
tion of the exit
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Figure 9. Effects of inlet velocity for abrasive on the velocity distribution of the flow field in the nozzle
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Figure 10. Effect of inlet velocity for abrasive on velocity distribu-
tion of nozzle outlet
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Figure 11. Effects of the inlet velocity for working fluid on the velocity distribution of the flow field in the nozzle
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Figure 12. Effect of inlet velocity for working fluid on velocity dis-
tribution of nozzle outlet
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