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W : wire saw
R

where,

: rock (workpiece)

. bead diameter

d,

: normals to R
. bead

N
B

: bead centre-to-centre spacing

Sp

lllllll

workpiece
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of x
O ) = atan J;:c) )—atcm 1) (A3)
of(z)
(i) = atan( | )— atan(S, ; , ,) (A4
where, @, : rope angle for outlet side of b
Qi (in) : rope angle for inlet side of b;
0.
f (@) : tangent to  (x) at p;
ox v=u,
1. : slope between b,_; and b;
Siit1 : slope between b, and b,,,
lwire in
workpiece
bi+1

pi+1
y af (x) T (i + 1)*" bead




(R WA =)
A owa mEe] e gx (| )e FUN g J4AS ol g3 T F 9

THA5)(A16)(ZLH6).

of(z)
O () = atan o ) atan ) (215)
Tr=x
b
50‘1 — out (&16)
' Aout
where, QO (out) : rope angle for outlet side of b
of (@
/(@) : tangent to f(x) at p,
oz r=x
1
Ay : x-distance from outlet pulley to b,
bt : y-distance from outlet pulley to b,
outlet Aout
pulley\
Doy workpiece 7
wire ‘
out
0f (x) g
“uouo\\{’\\ C ™ e @
I P2
5t biag . = § «—— wirein
ea \\X\ 2

a6 M A v|So| B 2T W2 (a,,.,)



(A2 v =)
A WA Esk B R, AT mEe] gER B GT( ) FYF E

AAE o3 T 4 UTHA(A).

of(@)
() = atan or | _ )— atan n,n+1) (A7)
bin 1
SfL,nJrl = (&ls)
where, Q (in) : rope angle for inlet side of b
of (x
/(@) . tangent to f(x) at p,
ax r=1x,
a,, : x-distance from inlet pulley to b,
b,, : y-distance from inlet pulley to b,



(R @A =)
gololart B&Ho R $EATL AT W, A WAl v=elAe FY AL &9
$oAEe] AA ARel N Aol 44 ARy WAl F3 22 u 4dd
SH(2AD). TR WA HRE ol ga] T 5 AThA10).
mzt)COS 1(out) Ti(in) Cosal(i71)+f1 (&Ig)
F1 = 10 TSI (o) + Ty SiDOY ) (410)

where,  7j( : tension for outlet side of b

out)

T\ () : tension for inlet side of by
fi : friction at p;
" . frictional coefficient
\Wire out
workpiece
Tl(out)
a1 (out) N \\
Ap1 [1 f2
<, T (iny P, \
bl\ Y, »

/ N
15t bead . § <
>X < b, \ wire in
\

o 2" bead  T2(in)
1 TZ (out)

g7, A HM " =2 T 1} opE



CoS al(out) K Sil’l al(out)
1 in) = + : 1(out) (él11)
COS Oy (5,) T U SIN Oy ()
COS Qj(y,4) — HSIN Q) (M12)
o |

b cos oy, T psinagg,

jjl(in) = Bl iZﬁl(aut) (M13)

where, 3, : (3 for b

(F WA =)
A WA Bl=el upR bR, FowA BlEd AR 4149 o] 7 2AAL wHE
T AU

'/Z—é(m) :BQ ];(out) (él14)

where, 75, : tension for outlet side of b,

Ty : tension for inlet side of by

By : B for b,

(A15)

Lyiny = B2 Ti(in) = BaB1 T} (our) (A16)
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WA B =)
PRRZRA R, 0 A BlEe] FEE 417 R 4183 o] i T Uk

out) — /BlﬁZ 5(@-1) Ti(out) (é“?)
];(7777) = /6162 ﬁi Ti(out) (&!18)
where, Ti(m) : tension for outlet side of b
ﬂ(m) : tension for inlet side of ‘q
,87:_1 : ﬁ for h 1
B : B for by

=

A1990M Ty T s 217 2 2182 747 A ghebd 4208 78 5 ok

£ = 1 Tigup) SN + Ty Sinay,)) (4119)

H(ﬂlﬂQ 6(17 1) Sinai(ouz‘,) +ﬁ152 Bi Sinai(m) ) ﬂ(out) (élzo)

where, f, : friction at p;

ZeR o)A, m setol FeloA FatAe] FERsx), vpae o] gl
g g E W, 7,2 TEEA 559 (Feeding force)¥ b & 5 TH(A
21).
By F (A121)
where, : machine feeding force
web, whef FEs 2X I % & vhd vAYS 38 5 giv



@ v}4E & (Cutting rate)
HA AL Freldrte BEsh v vidga b seh(222). o714, & Al

Az we g

6=k !, (4422)

where, 9, : material removed owing to f;

kf . a cutting rate constant

sfolojart M= HA(s)WE AT WA AT B Ao w) e
= ARE digra Agelstth Ajzko] 0olA dt TrE SRS W IAkAle 4L %
7] el gt whEE Abgkste] Fekrh(4]23).

R, =R,+ 4N, (A23)

where, R, : shape curve at t =dt
dt : time interval
R, : shape curve at t=0

A, : material removed from ¢t =0 to t=dt

N, : normals to R

(t=2dtd )
m7bA] W o 2 A 7bo] 24t WHE E

wp S ApAle] AR FETH(24). 4124
o R, & 42302 A@std 42 )

(@)
it
ne
o
4 o

Row =Ry T 454 Noy (él24)
Row =R+ A4, Ny + 45, Ny, (él25)

where, R,, : shape curve at t =2dt
A, : material removed from ¢t =dt to ¢t =2dt

N, : normals to Ry



( =jdtd =)
npZ 7R 2 A ZEe] gdt R SRS ] I2bAe] A= e oh(2)26)(L|R).

Rdt R(j—l)dt+ jdthdt

=R, + A_df, Ny + A5 Ny + + Ajdt N jdt

J
=R, +A - lAkdt Nyt

(%126)
where, R : shape curve at t = jdt
R(;_1)4 : shape curve at t=(j—1)dt
A, : material removed from t=(j—1)dt to t= jdt

N : normals to R(;_ ),

|
R; ‘

jdt —
|
(Gisa)jar |

workpiece \1[

—
T e —— — —

—— R¢j—1ar

it" bead at t = jdt

—(i—1)"beadatt = (j — 1dt

(i — 1) bead at t = jdt

T8, Alzhol e ddt S (a4 el Hst
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— Prediction
—— Experiment

Prediction 2 (k =5.9e-8, 1=0.3) Prediction 4 (k =59e-8, 1t =0.5)
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29162 H] o4 A (Specific energy) FAXE HoFoh Hat wpE=E(2”11), A
SH(F2AF FEFsta de) oolojre] Aol A

ol U#]&= ,000 2,000 MJ/m ©]l+=d|, o=
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& 1 3
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216, H| oL X|(Specific Energy)
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