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Finishing of the Inner Wall of Tiny Nozzle and Chamfering of Nozzle Edge by Gyration Flow Finishing Method

Hiroshi SUGIMORYI, Toshiji KUROBE and Susumi HIROSE

It is necessary that the inner wall of the tiny nozzle used in a water jet cleaner is very smooth and also its nozzle edge is chamfered.
Finishing of the inner wall of the tiny nozzle is very difficult by ordinary finishing methods. Gyration flow finishing method recently
has been newly developed in which polishing is conducted using polishing fluid suspended peach seeds and grains into olive oil.
Present study focuses on the effect of the polishing fluid supplied from the back side of workpiece. It is found that the suck out of
polishing fluid from the back side of workpiece is very effective for chamfering of the nozzle edge. Experiments show that the size
of the peach seed has an influence on chamfering quantity of the nozzle. It is shown that the jet force of the water jet cleaner of
which nozzle is polished by the polishing method is made to increase by 30%.
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(a) Photograph of water jet cleaner nozzle

(b) Schematic view of water jet cleaner nozzle

Fig.1 Water jet cleaner nozzle
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Fig.2 Schematic diagram of polishing method

Table 1 Polishing condition

Workpiece SUS440C
Hardness HRC56
Nozzle diameter ¢ 0.52 mm
Thickness 1.5 mm

Polishing tool SKH51
Diameter ¢ 0.49 mm
Length 7 mm
Groove helix angle 45°
Groove width 0.45 mm
Groove depth 60,147,169 pm

Fluid Olive oil

Grain WA (ALO5)
Average size 4 um
Concentration 30 wt.%

Additive Peach seed
Average size 88,175,197 um
Concentration 5 wt.%

Polishing time 0~20 min

Feed rate 1000 mm/min

Feed length 2 mm

Spindle revolution 30000 min™
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Fig.3 Influence of polishing time on surface roughness
for the polishing attitude
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Fig.4 Optical microgrph of outside of the nozzle
in back side of workpiece
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Fig.5 Optical micrographs of outside of nozzle and

SEM micrographs of inner nozzle
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Fig.6 Edge profiles of the nozzle
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Fig.7 Influence of polishing time on the roundness of nozzle
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Fig.8 Effect of additive size on surface roughness

Back side of workpiece

(b) Additive size: 197 y m

Fig9 Edge profiles of the nozzle and optical micrographs
of outside of the nozzle in back side of workpiece
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Fig.10 Influence of polishing time on chamfering length
for additive size
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Fig.11  Water jet test
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Fig.12 Influence of distance between nozzle
and load cell on water jet force
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