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High Speed Slurry Flow Finishing of Inner Wall of Stainless Steel Capillary (3rd Report)

-Effect of Annexed Glass Beads on Finishing Characteristics-
Toshiji KUROBE, Yoshinori YAMADA, Keiichiro YAMAMOTO and Takehiko MIURA

Stainless steel pipe with fine hole and long size has recently been needed for the flow line
of pure gas and liquid, which is used in the field of precision machinery. Inner wall polishing
of the capillary is very difficult by ordinary finishing methods. High speed slurry flow
finishing method developed by authors has been proved to have excellent polishing performance,
but it has been needed a long time to obtain an acceptable level of surface roughness decrease.
In the present study, effect of an annex of the glass beads into the slurry on the efficiency
of finishing has been investigated. Experiments show that the medium of the glass beads annexed
into the slurry has fine finishing characteristics rather than slurry medium. Surface rough-
ness decreases with slurry flow pass number and its decreasing modes vary due to the property
of medium. Optical micrographs of the medium indicate that the glass bead does not crush and
not slenderize during finishing processes.

Key words: stainless steel capillary, inner wall polishing, surface roughness, glass beads
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Table 1 Polishing condition

Capillary Stainless steel
Inner diameter 0.4, 0.6 mm
Length 500mm
Grain ALO,
Average grain size 20- 60 4 m
Grain concentration 3.44 vol%
Average glass beads size 70 L m

Glass beads concentration 0.52 - 2.60 vol%

Fluid Ion exchanged water
Pressure 10.8MPa
Number of pass 2-20

Fal—FENLT—EDES (0.49MPa) IZHIFL, EAENXM
ERICEKTE. EEAMERICE>TIY CFARDA F XK
WOk ZESEORSMHBICETHEL, I— MY vy PBRADAF >
REPKICHEIEEMA D, 2D, h— U IPBADLF >
REPOKIEA—RNU v PARNIZEXESIN, I— MUy PARNDTF
CRBOKICIHREEEMA D & ERD. ZDIEREST, H—

M) P ARNDEISES ETHAIN TS EERE> T, EIRIC
HONUDUWBRIETBWEAIEH 5 AK (L%, E—X&IT
B A FORBOK T EHRFBEENICERIND I &I S. B
iz, H79AE—XZ2EALEAT)— (E—XADZXFVY—LIT
) WENERBTLIIECE>TEENS.

2.2 REFHSLUVFMEAE

FERICTIE, £ &500mm THEN 7L 53545 (0.28, 0.4, 0.6mm)
DBMAT > LVAEE (SkEE) 2407k, WEIE, 7V
+ (ALO,) BRI ZMA L, BRIOEHRIEE 20~ 60 1 m DHIFH
THAZEZATEREZT>L. EROB, A5V —IIEFHRIE
OumDOHIAE=XZFEMLE. UL, FIREROERANE
MNO28mmOEDRE, E—XEFMT D E X T U —NEFHENH
SENRHRBET, EELET—INELNLhok. £IT, #
BRI EICHNED 0.4, 0.6mm DEIZDNTIFH =

EBRFEHER1IRT.

HERHE TR, BOWBRELZFMET D01 F > BKTEN
BEAYEH Lz, Yk, Eodh Rz £ 10mm gEN 725 TH
HOGREH v EZRNTYIN L. UKo #E L7z 20mm & O #
BEAPEEITOmMmER T TEIEL, £ % & S 30mm, EE
30mmAD T 5 AF v 7 BORBICAN, FOPIaB A Z i L
ABB L B2, AWK (Buehler %) i3, THRFIMiFD
FRCHEREZREE DO THD. TR LI T =D MiEE
A% 1 HREL . Bk, alMEzEE,»omD44L, Fhzx
H 2 RAR—)% (#400) THEHEICDLTOHISD. LT, EOWHE
ALEHED B TIIARDZEDITHINAD. ZT0%, +oel
TENEEZEEL /-,

FERREOBKIL, AFUHEME (/ IV AF—THEEE ©
EEMNETHME (SEM), st 5 (7 —L5 U —7:
Taylor-Hobsontt % ; 71 b 7{#i30.8mm) =M1W TiT->7=. #l
TOXRRIE, FHIIKHSEWERED RaOETITS. rBRald, F—
FUTOIEIOEREROEETH 5.

3. B & B
3.1 HASRE—-XFMOHE
EBIL, RO3ZEDORHETIT 7. A4 F BRI HT A

E— X &@LU e B EA & U THHEE, b)1 = > 33#ukic
BRZRBL AT —&PEEEE L THE, OX5U—ItH 5

1326 BBI K Vol 64, No. 9, 1998

2 -
g [nner diameter;  0.4mm
3 Pass number:
Average grain size: 20, m
glsr a) Glass beads
2 b) Grain
£ 1 c) Grain and glass beads
% 0.5
7]
0
Fig.2 Effect of glass beads on surface roughness
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Fig.3 Effect of glass beads on surface roughness
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Fig.5 Change of surface roughness with pass number
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Table 2 Velocity and Reynolds number

Bead Grain anI?leZ(rjain
Inner diameter: 0.4mm
Velocity m/s 28.7 289 29.2
Reynolds number 11417 11519 11637
Inner diameter: 0.6mm
Velocity m/s 329 32.8 32.8
Reynolds number 19638 19620 19591

(a) Polishing with grain

Flow
< |

(b) Polishing with glass bead

Flow

(c) Polishing with grain and glass bead

Fig.12 Polishing model
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