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1.4: 4NWIAEEE: Winter/Saint-Gobain(a) #1 Well Diamond Wire Saws(b) .
® 11 WAL

Winter/Saint-Gobain | Well Standard Well
Wire Continuous
Loop
Experiment SiC tests | and 2 Oak and Pine; | Qak and Pine;

Rip and Crosscut|Rip and Crosscut

Core Material Steel Stainless Steel | Stainless Steel
Core Diameter 0.2 mm 0.5 mm 0.3 mm
Diamond Grit 25 um 64 tm 64 um
Size
Manufacturing Electroplating Mechanically | Mechanically
Method diamonds with a nickel|  aflixing the affixing the
layer diamonds to wire| diamonds to

wire, laser weld
ends to form
loop
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£ 2] A A 0
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g 151
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Wire
tensioning
pulleys

Wire-guide
pulleys

Capacitance
wire bow
sensor

Workpiece
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2.1.2 Well Diamond Wire 3 £:47) 8]

Well Diamond Wire Saws Murg 1=y 3 8 T 24l FH K M0 AR FIAA AR i o £
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2.1.3 Well Diamond Wire #3h2: )%

— % Well Diamond Wire Saws %15 7243 (1) [l 25 B R 50 4 W A7 245 Sk
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2.1.4 &NIAL%

WO TSEge AT ] T 3 R A [ 2 B R NI 2. 3% 2.1 o T e WIA
2 FAT B4 I AN [ RS A5 W] - Winter/Saint-Gobain 757726l T SiC. SiC
S AE I 2R B () SEM I 2.4(a) . FA ARG A BTS2 6 48 F (0 2 Well
Diamond Wire Saws [P RS T (1) 2 o v 3 FE A A S 56 1 FH (%) 2 — T00HIr () 8
WL B . Well Diamond Wire Saws £kt SEM @1 2.4(0) 7

Kl 2.4: [F35 SR 8E Winter/Saint-Gobain (a) 11 Well Diamond Wire Saws (b)
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B Sy WIS S % Kistler 50108 H45 i UM 2 HL MO 2849,
J12E AR IE R BCH 3.76 R 7.85pC T T By MK A5 o W U R %
#£-5kN % B5kN [t 77, ZEBIMH 0.0IN b. AR Kistlerd S2kfas v g 140l
BORE T HE . (R4 B2 BNC FO 253 B2 2 AT 430 P 25 A vy 1) 24 o S 248
I HL AT TBOR 35 o

2.1.6 FIERE

—% National Instruments [ H £ R AR R G0 F >k sl ) GRA3 (1) J1 1)
59 DL R w &l a R 4 5 (5 5 . X 28{5 5 i1 National Instruments
SCB-68 [ &b KA . 75y 184749A-02 1) 5t e 2 K £ it beiZE 2 81 PCI-6035E
R [ PCI A R o XK IS FRFE R 2 20 J1 /MRS AR 78 55 16
AR TARE . WMAGEZEENME 5 PR R 3R 8 M IE

2.1.7 RbSE5 HEBEDA

Well Diamond Wire Saw =7 i A AT AR O REZa 5, PRI, I sk
0 /5 B A HEIEN R TAF RS B NI 2 B — 6 Isel Automation £ 14
FIRSBLIZA H B, — AT g e i ds F R e, B8 AL T A AR
HRT LU 5 R AT R 4 TR

2.1.8 FMHE T B

— % Hitachi S-4700 ¥4 37 A S A9l L 7 WAUBE TR SIC vy < WIA deke
AU R T EAT SEM ARk . BE5K LR I Fi R B8 ) 10KV . A SEpRHE A T
HUIE),  DRIORE i 75 2800 b — 2 S bR R B R i B e — & 88140k
AL SR SEIAE i 2 X AN H 1 6

2.1.9 REHEREENE

—& Talysurf 120 HfiHREF A TR B2 & H SR 3R4S SIC N T Ra
(B XA WL — AR B WA V0] T e ) AP TR P v o A O DN A3l
60 KIESERT 0.08mm I T SRk 2471 HY 1 s 9 T A2 4.8mm.
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— £ Mitutoyo Surftest #RET R G HIRAG A AM N TR R R E . XA
AR AN NI GREHIN R 0, AR A A A KRR 2.4mm.

2.2 fEREL

BRI RAAAL T ) 52 Cree Inc 2L, SIC, SIC SER) HARE 3 95~
L SIC SR AR R SRR A kL. B RE RS2 9mohs, K4y 2035HV ., XM
STHILAE R AR 2 KPR e o S P R AT, 8 R 0 R/ AN W
— B RS HETC RIS e A AR R R A o PRh B 2 H b 2 A FH Wi 6 hn 1R
Fio BT CAER ZANMURR AT (0 — Sl 1Y) 3 kB o SR AN A D) g A
FRHRESE o 18] 2.5 JE R 2 35 AR 36 P I P34 SIC v IR i 3 9~f e

Kl 2.5: (a) P32 (b) il £ 5 SiC s

1 TAAARFIRGRTE TNV )32, WOERAE R FEERMRL . FAARAE K —Fil
WL 12 T B i, ORI — R & H AT ARK o« SEANFE AL L
WEFRUE “one by” FEESE 19mm(3/47 ). K 2.6 JE R IFA ARG A T4
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K] 2.6: (@) AHI(b)FA AN TFE

2.3 ERBIT

WA T 3 FOASE IR, 5 SiC K H /2 Diamond Wire Technology
Millennium Slicing Saw, AMMARBTE T — AT UBCE T AR 2 B2 3 1) 2695 (135
o BRI B AN ] (1) 1 45 3 B R =11 )

2.3.1 B SiC st

Millennium Series Slicing Saw 22347l J34%, $dhi R4 R G4t s be .
— AN SE AR T B SIC. &1 2.7 SRR 1) EINL A i N A ke ]
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Diamond
Wire

Capacitance
Bow Sensor

Single Crystal
Silicon Carbide

Adapter
Plate

Dynamometer

2.7: ZRUIEIPLES N SBHLE, SIC 238,

DR TR A R -0 ) 45 T8 S B A RN e 1 15 6 DT HI ) Ak
TERELAE 32 SR o 58— DDA T R 2 A7 P B SIC, 28 AN ISR ]
F1 2 WL IE . Diamond Wire Technology Millennium Series Slicing Saw £ -1
T ZZH, ABAEDIFISE h J AT DR S H0T LSRR« el i 2 2
AT IR JLIR, RN S — DS, AR WAL R g WA
THR BEA o 2o T 28 PAT A 53t ol LURE Bt . 3R A 1~ [ v D)1

MAH ORFF A T ESHL

R 2.1 9 1 P IRFEFAEN T ESH

Wire Length 185928 m
Left and Right Buffer Length 457 m
Wire Velocity 10.16 (m/s)
Rock Angle 2deg.

Rock Frequency 0.3 Hz
Wire Tension 2224 N
Coolant Water
After Cut Dwell 6 sec

Saw Retraction Ofr

13




DI st T b e vk RO ik 7 3 e R IR A L IR s i, DA a4 3
AT BT IR 34T o N (IR B A TR AR K S B e AT A
(RS VTR .

2.2 S0 T R

Cut Number Downfeed Rate (mm/s) | Cut Depth (mm)
1 0.0127 12 (7mm lead-in)
2 0.00508 5
3 0.00127 5

5 AN B SIC IS 42 ) A e R 2l B 0T STC D)) R HTRFURS 1) 5
Wi o 5% AN DA P 7 FD < Ay 2k o 3N 0T 4 11 58 i R FR A 208 5 30
FRMA T2 HARFAL, W RPTR.
#2.3: SR NP RFFALI T ZS55

Wire Length 185928 m
Left and Right Buffer Length 457 m
Downfeed Rate 00127 (mm/s)
Rock Angle 2 deg.

Wire Tension 2224 N
Coolant Water

After Cut Dwell 6 sec

Saw Retraction Off

oy T 3 R RV S AT 2 RS B 0 B0 DAL DY /9 5 %
AT AT, RISt T T S 2500 SIC T 3 1)
BRI

*2.4: SiC PR 2 sLIEERE
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Cut Wire Speed (m/s) | Rock Frequency (Hz) | Cut Depth (mm)

1 10.16 0 13.35 (7mm lead-in)
2 10.16 0.15 6.35

3 10.16 0.30 6.35

< 10.16 0.50 6.35

5 8.128 0.15 6.35

6 8128 0.30 6.35

7 8.128 0.50 6.35

8 11.18 0.15 6.35

9 11.18 0.30 6.35

10 11.18 0.50 13.35 (7mm lead-out)

2.3.2 EFHYIFER B

Well Diamond Wire Saws [¥] 7243 B2 &R ZVIFINLA 236 Isel
Automation Ze I L I BOMEHERIE RS — A E BT R 2 W4,
TURRAE I IR 3 A 1 2.8 A

Workpiece

Dynamometer

Slide

2.8: AMINT 23

FEENERDNHIR A PR ARI R B D)% )5 3 ADDE NSy [7iss), Wl
2.9(2); MAVINREZE ST 1 P)E, ikl 2.9(b).
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@9V (b))
Kl 2.9: AMUIEIFPIFHERY

XA S0 I RACT I 2 THRELRE P52 R 23 AT D1 g o Jr 5 S 6 v A P P02 — A Well
(P85 B kL NI 2k, e AR se 0.5mm, EWIA RN ST 64p mo ZERAAFIRE
AFER P HAT T R AV R,  FEERRRHE PR F R FTR.

% 2.5: RFVIRIFEAEN

Workpiece | Cut Type Feed Speed (mm/s) | Wire Speed (m/s)
Oak Rip (with guides) 0.5 05,10,15
Oak Cross Cut (with guides) 0.5 05,10,15
Pine Rip (with guides) 05 05,1015
Pine Cross Cut (with guides) 05 05,10,15

AR5 AR A A — R AR o 28— a2 W S 1 )RR i 1 22
SRMEEW . SR 112mm, ST PR E 7 D) B RE A 257 11
2 PRI 2.10 . R SR NN UIL 2.6 Pros.
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PRt L

#

#Upperi

Wire Guide il

Pulleys el b i
S P

P ‘Workpiece
£Lower, \i
; wheet '

2.10: FEENVIEIRIL 35

* 2.6: SRR TR R

Workpiece | Cut Type Feed Speed (mm/s) Wire Speed
Oak Rip (without guides) 0.5 05,10,15
Pine Rip (without guides) 0.5 051015

55 T ISR R 45 A R DI R0 2R THREURS B PR 58 0 o 55 — 220
WD) T, FERARFRER EAEH 3 R 8 B gE Tt Iikan e
2.7 PR

R 2.7 BB G W

Workpiece | Cut Type Feed Speed (mm/s) | Wire Speed (m/s)
Oak Cross Cut (with guides) ! 05,10,15
Pine Rip (with guides) 1 0.5 1.0, 1.5

2.3.3 FBLEVIB LR BT

Well Diamond Wire Saws Murg %5 IR &R L D) EINL 8% 2256 lsel
Automation ZPEREE . W ORI RAE R GeiEHe, K 2.8 . FOIRE TR
AT AW vE R e AT A & ] DA i (R 4 TR o AR & RS R R AT T —
FRAVHAENIA, & 2.8 IMIRAR B o 1) v R SR HE A

17



R 2.8: IBLYIRISEAE DA

Workpiece | Cut Type Feed Speed (mm/s) | Wire Speed (m/s)
Oak Rip 0.8 L k52 20
Oak Cross Cut 0:5, 1, 1:5:2 20
Pine Rip D 5 1152 20
Pine Cross Cut I 20

PHZH IR I oK BU B L Bt o 5 A IUAaCA Y /D e 7% 2T 2N s, ik ok
< WA D) F I < AT 2 23 A2 A S S5 1), D)7 22 (1 R ™ AR R K vy
PRI BN o XA I B TR AR 2D 7 EIBGR A LEAE DDAk (1 el
Lo AR AAN L 2.9 Fon.

R 2.9: WIEUIRIBD)AR AN S

Workpiece | Cut Type Feed Speed (mm/s) | Wire Speed (m/s)
Qak Cross Cut (with coolant) 05,1 1:552 20
Pine Cross Cut (with coolant) 05,1152 20

S A A BT HROW A RS20, e HERIR I L D) I L (b bR
BELTRL o P AR I 2 2 A B AR BR B 45 T S ACRA D ) o B
WE. %210 s 734 Il — A 24

% 2.10: IBUIFIRU) L A 2 HL
Workpiece | Cut Type Feed Speed (mm/s) | Wire Speed (m/s)
Pine Cross Cut 0.5,1,1.5.2,2.5.3, |20

.4

lJu

-
J.

3. &I T A%

R T s F K 43 #t Diamond Wire Technology Millennium Series $#4%
P [F 25 BERL 4 NI R R B 4% AR IBIB B I8 B2 M) 3 ) 2 o IR R T
SN VTR R T A 1

3.1 BEEsh%
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A0 AT A ) < M A e DD R 1) S SR8 AR 438 2l I LRIk B
3.1 e HIRSIG S mBs i B 9OB P LI edbsic s A, i
3.1 fvne — G D REHNLINE A $E KA S 150 14 4% e R B8 SORA A, SR
AR PRI X BLER AT DRI R b A e [ 10 i A ks o

Rocking motor
and pinion
Gear Rack
Yoke Cm\ Pins

- é j \

A X Wire

K 3.1 SRR E i B

RN IR E S L S R e eov) P L U R W 'R SR i R RS SRR AR e S o
2. 3.2 R T ML TR HER 2 S B (18 3 o

(CYMTI BH75 Ty 42 B I R e D) 1 (MR- #5500 2 5 14 5 1
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=

(€)IT I BHJ5 142 I I e D) 1 (F)IT IR BHEB R 2 55 ¥ 520
K 3.2 HIZREL 5 A% R ER A BB N RERAE B0 £ = A% I8 ot RS2

3.2 &YIHI )P

R BRI A AN PRAE I X ] USRI R — ANl el i8] 3.3 i, 4k
FOIESE VA RAER, ARich Be Frfl P 2UIHN, ik TR T X
J AR . BRAE/NESIAE R, B 3.3 BoRiImE ANk =5 v 74k a8 SRl 2
Wi Alw,, W= 1+a , Wo=0 -a . 8 K10 , EPIIIIL S M.

% 6 @ T

3.3: ZUIHIIN LIz K

B R 1A A
>'F =F —T,coap, + T,cosy, =0 1)
ZFy =F, —T,ssinp, -Tsiny, =0 (2)

AR 6 NARFEZH, Fro Py @ o My o 2 TR . A 200
1%, FIREFELIE Fyo ZRINTK T To 1 Ty ) BAH 75 Rl (1) F1(2) R 20 43 A L ke
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—F;sing , + Fycosy,

T = . : (3)
cosy ,siny , +cosy ,siny,
T - Frsing, + Fcosy,
2 cosy ,siny , +cosy ,siny , @)

MU S B AL TR B R I, Wi 3.2(@)F1 3.2(0)Fi N, wi=0 1 +a ,
Wo=0 ra , HFE— koL,
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