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High Speed Slurry Flow Finishing of Inner Wall of Stainless Steel Capillary (2nd Report)
- Polishing Characteristics of Some Different Size of Capillaries -

Keiichiro YAMAMOTO, Toshiji KUROBE, Yoshinori YAMADA and Takehiko MIURA

Stainless steel pipe with fine hole and long size has recently needed for the flow line of pure
gas and liquid, which is used in the field of precision machinery. Inner wall of such a pipe
should be finished with high precision. Stainless steel pipes with different size of inner
diameter are polished by flowing slurry at high velocity through the capillary. Finishing modes
are examined in detail by scanning electron microscopy and profilometry. It is found from the
experiments that the surface roughness of inner wall of as-received stainless steel pipe is
reduced gradually with slurry passes, in which larger inner diameter of pipe has very enormous
reduction rate in early stage of finishing. Usage of larger grain becomes to yield higher
reduction of surface roughness. It is said that concentration of grain has a great effect on small
inner diameter of pipe, but less effect on larger ones. Optical and scanning electron micrographs
of the polished surface indicate that texture pattern of the inner wall disappears with slurry
pass number, in which texture disappear in early stage of low pass number in small inner diameter
of pipe, but not in larger ones.

Key words: stainless steel capillary, slurry flow finishing,different size of pipes, surface
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Fig.1 Schematic view of polishing setup



Table 1 Polishing condition

Capillary Stainless steel

Inner diameter 0.28 - 0.6 mm

Length 500mm

Grain ALO,

Average grain size 0.6 - 60, m

Concentration 1.66 - 6.32 vol%

Fluid Ion exchanged water

Pressure 10.8MPa

Number of pass 2-50
Capillary Stylus

Epoxy traversing

resin

ross-sectional
view of a-a't

Fig.2 Sample preparation for surface roughness measurement
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Fig.3 Change of surface roughness with pass number
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Fig.6 Relationship between differential pressure and surface roughness

BIN=4 LB HED &, 0.28mmOETIRTV AF v IZERIELL
TED, 04Amm OEDOF I BIFIFHATNS. LHL, RHEVLA
BEEAT 50.6mmETIIRIEADZDODERELTT I XAF+N
RBHoNG. NAEBAIN=10 DEEFLIZ72 > T, 0.6mm DEIZDNT
HT I AF Y IRFEHEL TWD I ENON 5. TN 5 OFEE/NY—
CIRLCNBEOKRENWEBRESONABKELEELTEIE2WEST
w3,

4.% ®

JL1EHOR IR LEERICBNT, ONAERO#EME & BiC
KA S IIRBIERL TO LD, & ICHIHIBRBE I BN TERNE
Lz &, QZ DHHIEBEDIEROBRBIIEDONEIC L > TRILSZ
ENbpoiz. ‘

=T, ENEHREND A5 —ORBHREICOVWTER . E#HH
WHND A5 —DOHEIREBIZL T /XK ReiZk>THESZ N,
FREIEENOHENIC OV TRORXTE A SN DD,

Re=ud/ v 1)



0.28mm

0.4mm

0.6mm

N=0 (As-received)

WA - R8B - B - =8 | BT VL AWBREOERABME (5F 28

. Grain concentration:  3.44vol%
Flow pressure:  10.8MPa
Average grain size: 20 £ m

. Number of pass: 0-10

Inner diameter:  0.28 - 0.6mm

N=10 | S |
20 £ m

Fig.7 SEM micrographs of inner wall

ZIT, AIFEONE, WidATY -0, vIidkOBhRE
THD. HEOWHEHEEA, 178524720 ORE (25 —)VE %5865
TLREM) #t, BEELMEROITLOREREV, HREQLTS
&, HgEORED, O=AuTHD. 22T, Q=VATHLDT, A
) =D gy =V/At &35, ZIT, déy OEENTS
LOTLA /JLX‘\&RC Wt EEH L TubhriudkE s, tidas
LANDOWARNGERICEI L ETOMMTHDEL T, AT —VE
T LR AR L. FOREER2ITRT. K22kl
EONENKEL2DI2ONT, B NREICE < 2D Z & bn
5. KOEHKGE v % 1.004mm?%s & L7, QIEEtZHNWTEHELu %
HWT, &EDOLA IV EJE L. TOMEEZRBICATY —
DFEEPEDEE IR L TH S.

K8MNE, BEONEMNKELLDIZONTLA / IV AL 5900 ~
18000 DFFPH TR ML T T ENDM D, MENDHNIC
DWT, NERd, FHIE Y 28 E LZHE0BR L 1 /)L Xkt
12300 TH 2D TY, WTNOEDE S HENORNITEIEIC >
TWaEHEIETND. 28, 257V IR EASN TN,
BRI DB ARIT 1.7~ 6.3v0l% EIEFIT/NE LK, A5 —DEHKER
KOHBDEHGEREEDRNWEEZLNSD.

BI85, BRI OFRENEEILEDONENKEL LD DONTAREL
B85 07T, R OEH T F— bENEOHKE L BITKE< LD
EEZOND. WEEHOKE I, B OMEEH T 3L F— I lpd
L0T, NEOKZWEIZEMBERNAEZ LD, 0, NED
KEW (S DKE W) FIFEE/NS B D D75 W BB TS D
MREL SOOI ND. UL, SAEROHEMEEBIC
HEDEBOESITRAD L TN Z &, £, TNICKIFTEERDE
BIZB U TIIBRRL O ) T3 )L F— SAERBRRIEIC DLW T O L 1 3
BRRENBETH D, UFIRRD XD itz

JSA D BRI AE D RS OB O AR (T D HETIREE) %
FRPTHICERGE T % . B AT OO RENEE R ORI (K S 2 F
) 13, BYIRT ZAROMIR (CRTER) & UEREDES
MEBREINTNDET L. ERNDA T —IFEEE ST TEMY
FINCIRENS 2%, ZORNITEIKE 2> TWB =8, HEPICH L
T2 ERRIIEME S THEEICR T2 L £ X 5N, ThEBRMIC
TS % LIANEETH S, F Z THIEBRM DR O, R
BRI OFEE B > TNEEE OZRRICHZE L, ZhiCk > THEEN
BENDERET . & )’Gﬁﬁﬁlcﬂﬁﬁ?éo)bi%&@i&%@iﬁn
‘C&)D = CTOWEITEEIC T D < I DI

WNEEd DENDELIRICEWT, E@hm x 410) OFREDER S
A (y &G ORMERATH 22, v 35 ETORETHD.

[y "
Hmax\ 4 /2)

FARDIEHE ZHNT, L (2) ko Tu(y)ZkDH D&, K9
DEDITED. LIe> Ty DMNE & HITHR O 248 1 g
LEEXOND. CODHRELGEE, HESNOTLbo L EbN
%, LidL, BERIOME v, 2 E#ICRD 2 2 SIFW#SEOT, v ity
KHELS ~ETHDEL, mfEFENRKENWLBEBRATETIVL
9%, 2IT, NOD=MBRREETIVTIE, MEOETEEBIT,
ZREI P, BUOEITafB U TN ET 5. KITRT £
BEORAR (ZRILER) OMBMRERT, FFERIIIHD (B
BEED) Ok a, KL (MYOE) OEIb, @3 (RAKHT)
%T%ét?é.ﬁﬁﬁﬁﬁ?7”oﬂT a, & e  DE TR
WAL TS &K%, 8, bjiz—@THDEL, ald, b
Ei’éﬁ%%@iﬁﬂ%@ﬁhﬂ@&é, ciEmITH 5.

ZZT, 1/VZAH (N=1) OBFEDRMIC & X c, DR EEK D HIF
BE 2 2 R OO BOn (1) I3 BORT I B2 1S LUl 9 2 78, BRI/
BRAEP TR THDEEZD. RIT, MLOHETICHE> TRE
KO@INREBILED L TOLSEHEOHBREREKICOVWTE X
L. WHEEIC DN THBFBE M IC 2 2 BOR B0id, MrsRmrmft (&
E&S) CHHATLET5E, BREADRI co &I, WFEH
R DMEIC LT, cleffdrnd.

FATHERLIIF I H L THEITIREN T WD ERE LD T,
BOIRT KD E (XY bV ERIR) TEEMIC 722 U BFESE A
EEUDEERD. T, WEZEICMUTEEDRKDF, &F
T8RP F,D 2 DML, BEICITEICEEDF, QRSN E
ELTHEMTEHEEXD. FOMEIZF,Oc/affORKEI&45.

KIS, INABEDICEENIHBEBRICONWTEAD. £7
N=1 ANXZH) OWERICMT 2UFEERES P, 1EH BRI
EHRIDUES EDMTH D, n(1)X(c/ag) X F & 5DT, 1
i,

@)

C
E=MMXi& k&%) )

THALND. ZITN=10REAIEHLHUD Y, ERF
2L, @y, 2REZBORERDOE S ¢, DR OB I 5T

BBIZHRE Vol 64, No. 8, 1998 1189



WA - REB - WL - =5 : BBRT VL AMEREROZRABHE (528

Table 2 Slurry folw time
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Fig.8 Relationships between inner diameter and velocity , Reynolds number
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Fig.9 Roughness model of inner wall
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Fig.10 Computer simulation of asperity height decrease with pass number
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