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1. FL®HIC

L BT 7 AF vy 28 AL, BE - BEAZKBSEZD D, 2UAEZRESEEV T BNz sn, £
OHRAMEPRHOLCEN TS, EEORET 7 AT ¥ ORGETIEIL, ZRMECHMEN D L —F L DD AT
HY, UENCRESNDIEBINTIE, SR T h—Fk—=07, X4V 7L L ERE, BRIFIIHTH
L. MLTEOB/MEDRRRLT 7 AF % U U THOANY DREL VS TERERH L bDEEZBND.
FEELOEYIE, ALY A TES REFETHRE L, Th2UEALES G HyMNER S S IREMHE AYIHI3 2
Z & T BN UERSRA — U OABIMNELEIC L DT 7 AF v 28 L, @l BEESC U AR ki
TIAF Y RRELEBRTEDLZLZHLICLTWD., AR TIE, BEEEMEN EICHEHE RN T 7 AF v Dl
EBENBROEWEA ERRIC, N OFES ST — U OFFEN TR0 BEER - BRI RITTHEL TN

2. MUMREBVERUIEICKAZERETIVAF v DEEFE
KT 7 AF ¥ OREIZE, X, Z, C#iZ NC Hil40 rTRE 72 K525 3 #ih [F REHIEN T2 Fast Tool Servo (LA FTS) %
B LZbOEMWS. Fig. LIZM T~y M ZrT. EEHERAEIHEICIX, MTHO C fiilnlHE & X s v o Rk H
ICFTS I X 280 MEEY (Z dil5m) 2AGbE CLEMBZH# LR85 EmE+25 2 &ick v, EZRCY
ABNEAT HEEPEZAIRT 5. Zhick v, FEIZJAHN—8:/ < IER i "
ROT I AF v R = AKT S, HE - BA#E bicum A —% TET
HYHPRIC L 2T 7 2F ¥ ZAIK L=\, TR/ NEEFHC WS
DM 72 5e8 (FIHSE0R 48 100 nm) RS> = AR OB 4 1 v E
VREFEAVDS. TS BEERED 1%, HE (c2680) e T5.

¥, TUAFYEEL Fr~vi U TELIIENIYE (5 ATy HlE
A8 2 M L 7= 56 & RARZR MU NEIRISREZFRIN) 52 &2k, 1
HEBHOARY (B ED) 2BRETES.

3 HRTRYRBOBE Fig. 1 Head part of niéchining systéfn

BT —7 VDO R—L - F - T — FRBPEELZ AV, ATV RBERADL. BEMHEIIBLY TH X,
BEEE I — R ACERAIT 5. 3BRGME 4 Table 112777, SUI2 SERIC L 0 SRR 2 T~V RBRT 5. WrEIEH
8l D BRAEBT [ 3~V RIS 3 BRR L2V 05N & L, Lw 5 BIREREZ 60 43 (30 HERfE 1620 m) & 5.

4. WMERBERVHICESRETIAF Y ORIEBRLEXTAVABEER S USSR
Fig. 213, 77 AF ¥ RO L —VHEBEBEHRTHD. ZNETORF OTHAT O FEICELD & Shie,
T U AT v WL 40%ICOWT, @/NERE (RNUHY), bYNEFE (RNUZRL), OQKREHE (NUVZRL) OFT 7 AF
Table 1 Conditions for ball on plate sliding test

Environment Ball Sample | Sliding speed (m/s) | Load (N) | Temperature (‘C) Humidity (%)
Dry SUJ2 (¢10) | c2680 0.45 0.5 23 69 ((a),(b)), 20 ((c))

256
pm
(b) Small dimple w/o burr (c) Large dimple w/o burr (d) Flat surface

pm
(a) Small dimple with burr
Fig. 2 Three dimensional images of textured surfaces measured by laser microscope
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! ‘ vy REASEE LT, <IEHOESIX(@) & (b)T 7~8 um FRLE,
/<d> Flat surface EOTI5umBRETH . (ITHKOZDDOFHHARETH 5.
08 Fig. 3 |[CEEBR I DRIk %, Fig. 4 IZBEFEIE, Fig. 5 12 SUI2

KL DFEFEIVIE, Fig. 6 |\ PRFBRLT- 00 Wlleit B 75T

% 0.6 (@ Small dimple with bu Fig.3 50, (@~@QDT 7 AF ¥ b OBA, (d)DFHEI
c NEERKIT NS W ERb D, ZhiE, Fig 4~6 OFEFES
g% WO HBHE RN DG LB TE S, 2 LT, Fig 3O)O/NE
- B (NU L) Tk, 70 Y05 0.3 K DOIRWEERIRE
AL (b) Small dimple wooburr | &L, MOZBLHONT, BBtk LAKEICELTNS
0 (c) Large dimple w/o burr BETMNbmnsd. i, Fig 4b)CB T, FEFEEIC IFHMN
0 10 20 30 40 50 P A7 UBEEERL 7 O ST b 2 &, Fig. 5(b)d AR —L o
Sliding time, min BRI /N T D 2 &, Fig. 6(b)DEEFERI 773 B < ik L

Fig. 3 Time evolution of friction coefficient BELINSS v AN REEEZFELTWA D LD LT 5.

wm
(a) Small dimple with burr (b) Small dimple w/o burr (c) Large dimple w/o burr (d) Flat surface
Fig. 4 Comparison result of wear track

—J7, @®D/NEHE

(RNUBD) TIE, A
U BMEICEICERET D
RN RE LD,
IEAXWH L (Fig.
500 pm 4BH), R—L~D

(d) Flat surface BABRE 2D (Fig.
5(@)z M), BEFERIT- b
iz K& b

(Fig. 6()2 ) . fE 5,
(c) & v BEEAREIT KR
Z\ (Fig. 3(a)z ).

C)DKRER (N 7
L) T, <IEHMNK
T2, fiE A SR
T2 SEHE O TR E 3
KN < 72 B 522D
LEEFELCT LK 20, TR S BEEBAKITEE L 30 S LIETII EFICEE U T D (Fig. 32 M). <I1EHH
— IR LR b (Fig. 402 ), RN—~0#E b IR E < (Fig. 5()2 M), BEFERLT b NI K
x< 2% (Fig. 6(c)&MR).

500 pm

500 pm ¥ 500 pm

(a) Small dimple with burr (b) Small dimple w/o burr (c) Large dimple w/o burr
Fig. 5 Comparison result of wear state of the ball

(a) Small dimple with burr ~ (b) Small dimple w/o burr (c) Large dimple w/o burr (d) Flat surface
Fig. 6 Comparison result of wear particle
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NN B0 TS U7 R EE AR LRI S N T Y AT ¥ RO R TR B - BT A TN BB
B ORI IALSCEERLR 36 K OVEERBR T D LB ST D 5, 40% & W 5 T 7 A F ¥ O AR S BE AN LRI 5 WO R A T,
RED RN N SN IFEBARZ = EHO 0D UER B ONY 24 v~ v UHUNIEICRE L7272, BEE - B
FELE BT D &L b, BN LARE~BIETE D Z B LNICR ST,

X

1) F. Klocke, O. Auer & A. Zaboklicki: Laser structuring reduces friction and wear, Prod. Eng., 2, (1998) 31.

2) X.L.Wang, K. Kato, K. Adachi & K. Aizawa: The effect of laser texturing of SiC surface on the critical load for transition of
water lubrication mode from hydrodynamic to mixed, Tribol. Int. 34, (2001) 703.

3) H. Usami, T. Sato, Y. Kanda & S. Nishio: Applicability of interrupted micro cutting process, "Tiling" as surface texturing,
Key Eng. Mat., 749, (2017) 241.

4) J. Shimizu, T. Nakayama, K. Watanabe, T. Yamamoto, T. Onuki, H. Ojima & L. Zhou: Friction characteristics of
mechanically microtextured metal surface in dry sliding, Tribol. Int., 149 (2020) 105634.

5) N.P. Suh & N. Saka: Surface engineering, Ann. CIRP, 36, (1987) 403.

FIA R R -2 2023 F R TRIE
17





