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[ABSTRACT]

production cycle, lowing cost and boosting qualified rate. However, polishing technology of additive manufacturing

The fuel nozzle manufactured by additive manufacturing has significant advantages in shrinking

fuel nozzle through abrasive flow has become the vital technology that needs to be worked out promptly for additive
manufacturing. This research develops a four-factor polishing experiment of abrasive flow for test pieces acquired the
characteristics of internal flow path of additive manufacturing fuel nozzle. The result shows that powder adhered to surface,
spheroidization effect and step-effect can be eliminated effectively and efficiently by abrasive flow polishing. The optimal

process parameters of abrasive flow polishing were obtained by optimization calculation and the surface roughness R, of the

flow channel in the nozzle was reduced from 9.10um to 2.70um through the experiment.
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Fig.1 Mechanism and characteristics of abrasive flow machining
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Table 1 Polishing effect influence factor level setting table
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Fig.4 Surface appearance of the test piece after the polishing experiment
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on surface roughness
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Fig.6 Joint effect of abrasive grain size with machining pressure
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Table 2 Deviation analysis of model

IR FHA ARE | 5% | FE pfa EE R

s 2.89 9 0321 | 70.613 | <0.0001 | @&
A 1.31 1 1314 | 289.065 | <0.0001 | —
B 0.32 1 0319 | 70.238 | <0.0001 | ——
c 0.84 1 0.835 | 183.804 | <0.0001 | —
D 0.11 1 0.113 | 24918 | <0.0001 | —
BC 0.02 1 0.019 | 4.181 0.055 —
BD 0.02 1 0.016 | 3.485 | 0.0774 —
A 0.22 1 0.220 | 48.345 | <0.0001 | —
B 0.08 1 0.085 | 18.615 | 0.0004 —
c 0.03 1 0.028 | 6.170 | 0.0225 —

Bz 0.09 19 0.005 — — _
JPI | 0.06 15 0.004 | 0487 | 0.8619
afiiRz: | 0.03 4 0.008 — — _

BME 2.97 28 — — — _
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Table 3 Comparison of process parameter optimization prediction
results and experimental verification results
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Fig. 8 Internal path surface of features after polishing experiment
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