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ey ot YAYRRIA—TTOEREHDEFZLE /Researcher in front
Major Field Mechanical engineering of a microscope for surface observation of micro flaring

<HSBEAHAEE NS DEE /Foreign Researcher Report>

DOHEEE / Theme of Research

Microtubes are important microparts. They have been extensively adopted in many micro—devices, including micro—sensors and micro—heat exchangers. The
applicant had been studied microtube forming process experimentally and numerically in PhD period. Since, interesting effects occur when ultrasonic—
vibrations are applied in the metal forming processes, including a reduction in the friction between the die and the workpiece, reduction in the yield stress
and the flow stress, a decrease in the forming forces and so on. These effects increase the deformation abilities of materials. The deformability of
microtube in flaring process are investigated experimentally. It in expected that the deformability should be increased.

Q®WEMEE |/ Outline of Research

In this reseach, to evaluate the effects of ultrasonic vibration (UV) in the flaring process, the process are investigated experimentally under three
different condition, with UV, without UV and during the process just consider short time in UV. A conical punch with the conical angle of 30 degres is
driven into the open end of a microtube, that is supported on the opposite end. The considered material is stainless steel (SUS 316L) microtube of
500um outer diameter and 25um wall thickness. The UV applied in the experiment has the axial frequency of 60 kHz and its amplitude was set to 1.2
um. The deformability and forming load of microtube in UV flaring test are investigated in the foresaid conditions.

GHMEHE / Results of Research

Experiments of ultrasonic-vibration (UV) flaring test of microtube were conducted to explore the effects of UV on forming load and deformability. The
results obtained in this study derive the following conclusions.

(1) The forming load reduces when the UV is applied.

(2) With applying UV during flaring test for short time, the load drastically decreases in the Load-Stroke curve.

(3) Flaring expansion showing deformability effectively increases with application of the UV.

(4) The UV decreases wear volume on the tool as well.

@45 #%MEE / Further Research Plan

Further research are considered as follow:

1- the effects of UV in fracture mode of microtube flaring process.

2- the effects of UV in flow stress of microtube.

3- the effects of UV amplitude in microtube flaring process.

4- the effects of UV in surface roughness of microtube flaring process.

5- the effects of conical tool angle in the circumferential ductility of microtube.

OERLBIEBT L OREER - RFRERROEEICOVTORE /

Further Plan of Contribution of Strength of Mutual Understanding/Friendship Between Tokyo and International cities

Exchange of knowledge and experiences between scientists between Tokyo and another city/country through this prgram intensfies ambition to make
collaborations for common works and improve much more the boundaries of knowledges and cultures.
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ARRSEFEESE. BEETFHSR. Y1V OTASETERASLERMDGVEREOEBN - NFMERE R OMHEPEEENRKOBLKREHEL., BF
RIRBIZGAT 2 EESERE Ot ADFEKEZEREL TS, YA VOB TOLATEELRFEIMBOEEE., TELEOER - BETH
%o THEMNPNELHDEFE, —RISHBOTENRTEMNED L. HORBEUEABLEL THEENIAR#E LGS, £ CTEAMOAMETIEL.
R4V F1—JOREMEERMLT ZERBREVETSREIEHORELELVZDOA NI LBRAEEHRTE-SLMEDIT. SLHICHBET
BLYLHEEGBETRMAMY AV ORBEDORELZEHE LTS,

Q@WEMEE |/ Outline of Research

AMECTEHFLBFREAELTIA IV ART—ILEETORA IV OF 1 —JICHT 2BETRRINREDEEORIILEZTOTA Y ARBADICRE
BMELTWS, REMICITBERIRSAMICE ST/ 0F1—TORMBERLHREZFZDOA D X LBARVHREERZEZBIEL TS,
0o, BECHLHBICHENBERES AN CTEIRBIERHNTEILSBRAL L WITHEICOVWTERICIFE Lz, Y49 0F 21—
JIZEEASUSI4L LLEH & LTHOIREZRAL. BEERBAFYA V0 F2—JOETHERETL. Y4V 0BREES LK UCOKBTREICRIX
THEROMREZERMICKRII Lz, FEAERRENESTUOWHRVVHEEOEHETH., Y490 F1—JREFTHECKYKRELRTIORT—ILD
BREMIAQIGANTETHY . AREORREFEICLYEREL-EEREIEEL THEEZED -,

@RIEHE |/ Results of Research

BHMORELGA L., BEREREVA IV OOLBTFERZNOTERRL. FHAUHNLISEROREEZED. UTOMREHF .

(1) EFETOBE KRB MIC L SRBEAEDOHINROH S L EMHE L, RFICTREERLRED LT,

(2) BEEEmDEINICE HEBRA (AKIFRA) LEMIT LS LamkRE LT,

LROHMREIHETHFRELTORBROBRTHY . RRMLGERUESSVBENATELRSIAMLATAREG S Z LITOVTIE, AALTS
ICEELTWVS, ZTORH. BRREHRXELTARTESL LI, BEHICKRELTHER - FFRLZ S RITHROATZE L TESITHEVLMRISHEY
Flr&5EL TS, ERERBINOLELRHELTEY . TN EFLOERMEHERLBHFICAATNS,

@45#0M&E /| Further Research Plan

SEDXRBTHRICEPTELCLET, SEOMRICH L TERERESESI2H>TVDS, BELEMENTES LS IZ, XEQOERSE~D
REFRAAZFEE T D, TOERSERXORETHLERZLYLALGERTHILEEZI TS, SHICERREITLEMLT, BH - X
MEBBKLHARDNESSICEDONDESITHEL TN S, FROERT—2FEXATHN—TESHL5ITL T, F-ARERETY VJICEL
TREA—NLIZEEZBETHREL ZITL. AR ROBEMEREZBETHETH S,

BEREI//0F1—TOKEIFHBRAREBERH/ Avpearance BERAMII/0F2—TOKRFHBREDOIIYORa—

of ultrasonic maicrotube flaring test device used




