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High-Accuracy Detection Technology of Initial Contact in Ductile Regime Machining
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Fig. 1 Effect of Ar spattering of the diamond needles
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Fig. 2 Overview of a detection apparatus of initial
contact

2.2 YHAEmREEE

Fig. 2 12, W05 & O MENK %5159, B L ALE
LS AYEY FEE VLT 7HOBEE20 mm O Y
DO IFRIHEAER CTHOAATL, 2054 YEY N0
MmN AE £ o [ x =7\ 7a » 78] 21
NPT, 2% Fig. 2 £ ERO X 912506810 nm o ¥
LT 7 FaT—% [PL-FYF v 78] o8
W L7, —h, LA EEM=Z A2 E sy FVORmo 7 v
32U ABOFLL A & B2 v v 212X D ME L7,
HAEME MM T 57012, BliEd 79 212k ) Bz
F vy 2RSS, BRE YA Y ES FEHOT Y i
WZHRL, TOFAYE Y FEFE TAEMMICIS V OEF
ZEIIN L7z T SR C il A 10 44 S ) 3 ke
WA EA LB L e\ T & R ARl L 7o, LAY 2 B Y £
F7REETO ZE > ROVl T 44 S huidn] g 2 BR 1 w5
FEEE (0.1 um) (ZF% L7, OISR TR, FT%
Yy FILO MRS %3500 rpm £ CTLEIFAE7Y) —F vk
BIZL, Bl TWB Iy 7 2 F 2 2—-4D 1
ATy T H & fe D TR N % 47 - 72, 403
HEMbIED AE 55 DA M B & O AULLIAE 5 0 1 BBl g2
1Z1%, 100 MHz AHeo 4+ > a 2a—7 %[ L7z,

3. WRREMARERE R

3.1 TIv 3 =) LEAR(ER R ORI HIE AR

TP T IV 2 = 236 E, TRIZAr 2%y ¥ L7z
TAXYEY R L0, #MH Ak M S e
HACEHE s & AE G5 OG5 % Fig. 312/RY.
7z, Fig. 3 OBMIERIC X VK S NRBOFIKE, 7 4
V= T RL O IR - IR R (MR R ]
) ERTTEHI LA S % Fig. 4 1RT. Fig. 3B L0
Fig.4» (a) X AEfE5 %, (b) FEACLERES % b
DG S E LR O AR L C\WA. Fig. 4 THATE)
[ HE LTl e » CW A RIIZ S A v £~ FUIEIEE o 1

i y
¥ ‘ i :
H ; ] Yoy ik
N rovolution 5ns/div I [ revolution s
| G— ( L i —~ ‘
" i
H 1

! i !
‘ Reit: sigull

(a) Detection of initial
contact triggered
by using AE signals
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(b) Detection of initial
contact triggered by
using electric signals

Fig. 3 Initial contact signals in case of aluminum discs
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Fig. 4 Contacts grooves on alminum discs measured
by applying a laser interferometric flatness
tester
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Fig. 5 Initial contact signals in case of silicon substrate

50nm
onm
569m

0pm 56pm

(b) Initial contact groove
triggered by using
electric signals

(a) Initial contact groove
triggered by using
AE signals

Fig. 6 Contact grooves on silicon substrate measured
by applying a laser interferometric tester
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Fig. 7 Dept of initial contact grooves
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Fig. 8 AE signals in impact experiment and initial con-

tact experiment on silicon substrate
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Fig. 9 Impact experiment of a AE transducer
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