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uses dos,crt;
var d_o,dm,a,lt, d,.rt, re,cr,f,f1,f2,b,h : raal;"

3 : array [1..30] of real:
i,kr,ai,az ' . ' : byte;
n,vf,.te,v,ctvb,nl.p,m,vb,q,ct.t : oreal;
nc,eff,fv,ks,ksll,z.ck,cj.cvb,cv : real;’
tm,td,k1,k2,k3,te,ve,ne,npl v real;
,le;ch,Coti,e,csh,r,cei,ceZ,Cp » real;

nel : array [1..8] of integer;

cpe,crl, tme,ne2, tp,vo,np,cpp,tmo : real;

Jawaban ' : - 1 char;

reg - _ : registers;

Procedure Rasio; -
‘Begin '
fl:=za/alxsar(sin (kr/180*3.14)),;
f2:=za/a2¥sqar(sin (kr/180%3.14)):

gotoxy (10,4):;write (°f1 = 7,f1:6:3);
gotoxy (35,4);write ("mm/rev’);
gotoxy (10,5);write (’f2 = 7 ,f2:6:3);

gotoxy (35,5):write (mm/rev’);
if (f>=f1) and (f<=f2) then

begin
for i:z1 to 30 do
begin
if f<>f3[i] then
begin

gotoxy (10,6);

write (’Gerak makan tidak sesual dengan data yang ada’);
gotoxy (10,7); _

write (’Masukkan data gerak makan vang ada dan sesuai’):
gotoxy (10,8);write (’Gerak makan (f) = *); '
end: ' :

‘end; '

end

Else

Begin

gotoxy (10.,6);

write (’Gerak makan diluar rasio dari data yang ada’);
gotoxy (10,7);

write (’Masukkan data gerak makan yang ada dan sesuai’):
gotoxy (10,8):write (’Gerak makan (f) = *);

'end;

gotoxy (30,8);read (f);

gotoxy (35,8):write (’mm/rev’):



‘brza/(sin (kr/180%3.14));
gotoxy (10,9);write (’lLebar geram (b) = ’,b:6:3):
gotoxy (35,9):write ("mm’):
hizfxsin(kr/180%3.14):
gotoxy (10,10);
write (’Tebal geram sebelum terpotong (h) = ’,h:6:3);
gotoxy (55,10);write ("mm’):
gotoxy (10,11);write (’Putaran spindel (n) = ’):
gotoxy (35,11);read (n);
gotoxy (40,11);:;write ("rpm’);
vfr=fxn; .
gotoxy (lQ;lz);write (’vf = 7 ,vf:6:3);
gotoxy (25,12):write ("mm/min’);
tc:=lt/vf;
gotoxy (10,13);write ("tc = ’,tc:6:3);
gotoxy (25,13);write ("menit’);
123, 14%d%¥n /1000
gotoxy (10,14):write (°v = 7 ,v:6:3);
gotoxy (25,14):write ("m/min’):
gotoxy (10,15):write (Cctvb = ’);
gotoxy (20,15);read (ctvb);

gotoxy (10,16);write (’nl = )
gotoxy (20,16);:read (nl);

gotoxy (10,17);write (’p = )
agontoxy (20,17);read (p);

gotoxy (10,18);write (’m = ’);
gotoxy (20,18);read (m);

gotoxy (10,19);write (’vb = ’):
gotoxy (20,19):read (vb);

gotoxy (25,19);write ("mm’);
gotoxy (10,20);write (’q =

)
gotoxy (20,20):read (q);
ctrzctvbh¥exp(In{vbh)*m)*exp(ln{h)*(=p) )xexn(ln(b)*(~-q));
gotoxy (10,21):write (’ct = 7,ct:6:3);
trzexp(In(ct/V)X(1/nl)):
aotoxy (10,22):write (’Umur pahat (t) = ’,t:6:3);
gotoxy (35,22);writeln (menit’):Readln;
gotoxy (10,23);writeln (’Press Enter to Tontinue’);Readln;
clrscr; .
gotoxy (10,5);write ("ksil = ’);
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gotoxy (20ﬂ5);read (ks11);

gotoxy (10,6):write (’z = )
gotoxy (20,6):read (z):

gotoxy (10,7);write (’ck = ’);
gotoxy (20,7);read (ck);

gotoxy (10,8):;write ("cj = ’);:
gotoxy (20,8):read (cj):

gotoxy (10,9):write (’cvb = )
gotoxy (20,9):read (cvb); :
gotoxy (10,10);write (’cv = )
gotoxy (20,10);:read (cv):

gotoxy (10,11);write (Ceff = ’);

gotoxy (20,11);read (eff):

ks:zksll¥xexp(ln(f)x(- Z))*Ck*CJ*CVb*CV'

gotoxy (10,12); '

write (’Gaya potong spesifik (ks) = ’,ks:8:3);

gotoxy (50,12);write (’N/mm2’); '

fyve zkgXhXh; .
gotoxy (10,13):write (G ava pemotongan (Fv) = 7, fv:8:3);
gotoxy (50,13):write (’N )

nc:=fuXv/(60000*%eff) ;

gotoxy (10,14); _ :

write (’Dava yang dibutuhkan (Nc) = ’,nc:8:3);:

gotoxy (50,14):write (PKW”):

gotoxy (10,16);write (*td = *);

gotoxy (17,16):read (td):

gotoxy (25,16);write (“menit’);

tm:=(tc+td*te/t); _

gotoxy (10,17);write (tm = 7 ,tm:8:3)¢

gotoxy (25,17);write ("menit/produk’):Readln;

=4

"gotoxy (10,20);writeln(’Press Enter to Continue’):readln:

clrscr;

gotoxy (10,5):write (’cm = Rn *);:
gotoxy (25,5);:read (cml):

gotoxy (20,5);write (’/menit’);

gotoxy (10,6):write ("coti = Rp 7);
antaxy . (22,6):read (coti);

gotoxy (10,7);:;write (e = Py
gotaxy (20,7);read (e):

gotoxy (10,8):write (’csh = Rp 7);
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gotoxy (22.8):read (csh):
gotoxy (10,9):;write (’r = 7))
gotoxy (20,9):read (r): '
cmz::cml*tm;
gotoxy (10,11);write (°Cm = Rp > .cm2:6:3):
gotoxy (25,11);write (’/produk’);

- cel:=coti/etcsh/r;
ce2:=cel*tc/t; ‘
gotoxy (10,12);write (’Ce = Rp ’ ,ce2:6:3);
gotoxy (25,12);write (’ / roduL )
cp:=cm2+ce?; : )
gotoxy (10,13);write (’Cp = Rp *,cp:6:3):
gotoxy (25,13);write (’/produk’):
kl:=td+cel/cml:
k2:=1t%3, l4*d/(lOOO*f)
k3:=z=ct;

gotoxy (10,14):;write (K1 = *,k1:6:3):
gotoxy (10,15);write (K2 = ’,k2:6:3):
gotoxy (10,16);write (’K3 = * ,kZ:6:3);

te:zk1x((1/n1)-1);
verzkIxexp(ln(te)*(-nl1));
ne:=1000*%ve/(3.14%d);
gotoxy (10,18); _ .
write (“Umur pahat pada kondisi ekonomis (T,e) = ’,te:6:3);
gotoxy (60,18);write (Cmenit’);
gotoxy (10,19);:write (’>Kecepatan potong (v,e) .
gotoxy (60,19):;write ("m/menit’): » _
gotoxy (10,20);write (’Putaran spindel (n,e) = ,ne:6:3);
gotoxy (60,20):write (’rom’);:
nel(1]1:=30; nel[2]:=507
nell(3]:=80;: nel[4]:=2125;
nel[5]:=175; nel([6]:2290;
nel(7]:=475: nel[8]:=725;Readln;
gotoxy (10, 22) writeln (’Press Enter to Continue’);readln;
clrscr:
gotoxy (10,5);write (’Putaran spindel (n,e) = >, ne:é:3);
‘gotoxy (45.5):write (Crpm’);
- for 1:=1 to 8 do
begin
if ne<>nel 1] then

,veib6:3);



“begin

gotoxy '(loy7);write (’Putaran spindle tidak sesuai dengan
data yang ada’):

gotoxy (10,7);write (’Masukkan data putaran spindle vyang'
ada dan sesual’):

end:

end;

gotoxy (10,9);write (’Putaran spindel (n,e) = *):

gotoxy (49,9):read (ne); -

gotoxy (60,9);write ("rem’);

ve:z3.14%d*xne/1000; '

te-’exp(ln(kS/ve)*(l/nl));

crl:=0;

cpe: 'cr1+cm1*(k2*e<p(1n(ve)*( 1))*(l+kl*exp(1n(te)*( D))
tme:=zk2xexp(ln(ve)*(-1))*(1+td*xexp(ln(te)*(~-1))):
ne2:=fvkxve/(&60000xeff)

gotoxy (10,10);write (’Kecepatan potong (v,e) = ’,ve:6:3);
gotoxy (60,10);write ("m/menit’); ,
gotoxy (10,11);write ("Umur pahat (T,e)
__gotoxy-(60,li);write ("menit’);

gotoxy (10,12);

write (’0Ongkos produksi termurah (Co,e)
gotoxy (60,12);write (’/produk’);
gotoxy (10,13);write (“Waktu pemesinan (tm,e) = 7 ,tme:6:3):
gotoxy (60,13):write (’menit’);

gotoxy (10,14); .

write (’Daya pemesinan yang dibutuhkan (N,e) = ’> ne2:6:3);
gotoxy (60,14);write (’ Kw ); '
to:=td*((1/n1)-1);

vp:zk3¥xexp(In(tp)*(-n1));

np:=1000%vp/(3.14%d);

gotoxy (10,16): : _
write ("Umur nahat pada kondisi produktif (T, p)- Ltpi6:3);
gotoxy (6%,16):write ("menit’);

gotoxy (10,17):write (’Kecepatan botong (v,p) = 7 ,vp:6:3);
gotoxy (63,17);write (’m/menit’); :

gotoxy (10,18):write (’Putaran spindel (n,p) = >,np:6:3):
gotoxy (63,18);write ("rpm’):Readln; '
'gotoxy (10, 20) writeln(’Press Enter to Continue’ :Readln;
clrscr;

,te6:3);:

Rp ’,cpe:6:3);
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gotoxy (10,5):;write (’Putaran spindel (n,p) = PLnpi6:3);
gotoxy (45,5):write (“rom’):

for i:=1 to 8 do

begin _

1f no<onael[i] then

begin

gotoxy (10, 7) write (7 Putaran spindle tidak sesuai dengan
data vang ada’); :
gotoxy (10,7);write (’Masukkan data putaran spindle vang
ada dan sesuai’); -
end;

end;

gotoxy (10,9):write (’Putaran spindel (n,p) = ’):

gotoxy (49,9);:;read (np);

gotoxy (&0,9):write (“rom’):

vp:r=3. l4*d*np/1000

to: »exp(ln(ksfvp)*(l/nl))

cop:=crli+cmli* (k2xexp(ln(vp)* (- 1))*(l+kl*exp(1n(tp)*( 1)))):
tmp:=k2¥exp(In(vp)*(-1))*(1+td/tp);

npl:=fvxvp/(&0000%eff);

gotoxy (10,10);write (’Kecepatan potong (v,p) = *.vp:é:r3):
gotoxy (60,10):write (’m/menit’);

gotoxy (10,11);ﬁrite (’Umur pahat (T,p) = ’,tp:6:3):

gotoxy (60,11);write (’menit’); :

gotoxy (10,12):

write (’0Onrgkos pemotongan (Cp p) = Rp ’,cpp:é6:3);

gotoxy (60,12):write (’/produk’);

gotoxy (10,13);write (’Waktu pemesinan (tm,p) = ’,tmp:6:3);
gotoxy (60,13):write ("menit’);:

gotoxy (10,14); _

write (’Daya pemesinan yang dibutuhkan (N,p) = ’,npl:6:3):
gotoxy (60,14);write (TKW”);

readln; -

end;

begin

reneat

clrscr; _

gotoxy (20,5):

wiriteln (’PROGRAM OPTIMISASI PROSES PEMESINAN’);

gotoxy (30,8):writeln (’DIBUAT OLEH :7);

(.
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gotoxy (28,10);writeln(’JONG CHING SIONG”):

gotoxy (32;12):writeln(’24490051°):

gotoxy (25,14); wrlteln( JURUSAN TEKNIK MESIN’):readln:
clrscr: .

agotoxy (10,5);:writeln (’Diameter awal (do) = ")
gotoxy (35,5):read (d_o):

gotoxy (40,5);write ("mm’);

gotoxy (10,6):write (’Diameter akhir (dm) = *);
gotoxy (35,6):read (dm): '
gotoxy (40.6);write ("mm’);: _
gotoxy (10,7):write (’Kedalaman potong (a) = *):

gotoxy (35,7):read (a);

gotoxy (40,7);write (’mm”);

d:=(d_o+dm)/2

gotoxy (10,9);write (’Panjang pemotongan (1t) = *):

gotoxy (37,9);read (1t);

gotoxy (45,9):write ("mm’);

gotoxy (10,10);write (’Diameter rata rata (d)

gotoxy (45,10):write (mm”);

gofoxy (10,12);

write (’Tingkat kekasaran permukaan (rt) = ”);:
- gotoxy (50,12):read (rt):

gotoxy (55,12):write (um’):

gotoxy .  (10,13):;write (’Radius pojok pahat (re)

gotoxy (50,13):read (re):

gotoxy (55,13),wr1te (’mm?”);

gotoxy (10,14):write (’Konstanta (cry = 7);

gotoxy (48,14):read (cr):

frzsqrt(8*rt*xrefcr);

gotoxy (10,16);write (’Gerak makan (f) = >, f:6:2):
gotoxy (40,16);writeln ("mm/rev’);: Readln;

gotoxy (10,18);writeln(’ Press Enter to continue’); Readln'

clrscr;

for i:=1 to 30 do

begin

if i<13 then

Ff2[11:=0.04+0.01%i

elese if (i>12) and (i<15) then

Ff2[1]:=20.06+0.01%1 )

else if (i>14) and (i<18) then

it
Q
[
N
S~

H
-
N~



£3[1]:20.07+0.01%i
else if 1=18 then
f3[1]:=0.26

else if (i>18) and (i<21) then

fZ[1]:=0.09+0.01%1
else if i=21 then.
F3[1]:=20.33

glse if i=22 then
f2Z[1]:=0.38

else if 1=23 then
f2[i]:=0.4 .
else if 1=24 then
f3[1]:=0.44 '
else if i=25 then
f3[i]:=0.46

else if i=246 then
f3[i]:=0.48

‘else if iz=27 then
f3{i]:=0.53
else if i=28 then
£3[11:20.55 _
else if i=29 then
fZ[i]:=0.58

else if 1=30 then
f2{1]:=0.66;

end; ' . '
Gotoxy(10,3):Write( input kr
Gotoxy(25,3):Read(kr):
if a>2 then '
bagin
al:z220;a2:=5;
rasio;

end

Else

bégin

31:=8:a2:=3;
rasio;

end;

~gotoxy (10,16);write ("Mengisi lagi (Y/T) 2 ’);
gotoxy (31,16);read (Jjawaban);

intr (5,reg):

until (Jawabanz’t’) or (Jawabanz’T’);

end.



Diamester awal (do)

: = P4 mifii
Diameter akhir (dm} = a8 mm
kedalaman potong (&) = 3 mm
Fanjang pemotongan (1t} = 4 mm
Diameter rata-rata (d) = Q1.00 mm
Tingkat kekasaran permukaan (rt) = 32 um
Radius pojok pahat (re) = O.4 mm

Konstanta' (cr) 2EO0
Gerak makan () = .21 mm/ ey

Fress Enter to continue

input kr s .93
f1 = 0,149 mm/rev
f2 = 0.894 omm/ eV

Gerak makan tidak sesuai dengan data yang ada
Masukkan data geralk makan yang ada dan sesuai

Gerak makan (f) = 0.2 mm/rev
Lebar geram (b) = 3.011 mm

Tébal geram sebelum terpotong (h) = 0.199 min
Futaran spindel (n) = 290  rpm
v = 38.000 mm/min

te = 0,069 menit

v = g2.863 m/min

ctvb = 243

ni = Q.23

p = .15

m = 0.43

vhb = 0.4 mm

q = 0,09

ct ='187.109

Unmuwi pahat (t) = 34.310 menit
Fress Enter to Cantinue



k=il = Q&0

= = 0.2

cl = 1

gl = 1.12

cvh = 1.15

oV =  1.04

aff = 0.68

Gaya potong spesifik (ks) = 1824.094 N/mm2
Gaya pemotongan (Fv) = 1094 .454 N
Daya yang dibutuhkan (Ng) = 2.22%5 Kl
td = Q.67 menit

tm = 0.070 menit/produk

Fress Enter to Continue

cm = Rp 42.% /menit

coti = Rp 13000

e = 4

csh = Rp 181000

o = 750

Cm = Rp 2.988 /produk

Ce = Rp 7.976 /produk

Cp = Rp 10.94%4 /produk

k1 = 94,584 '

k2 = 5.715

kKE = 187.109

Umur pahat pada kondisi ekonomis (T,e) = 316.630
kecepatan potong (v.e) = 49,7469
Futaran spindel (n,e) = 174.177

Fress Enter to Continue

LAMPTIRA

menit
m/meni-
I-pm

i



Futaran spindel (n,e) = 174.177 A ropm
Masukkan data putaran spindle yang ada

Futaran spindel (n.e)

Fecepatan potong (v.e)

Umnuwr pahat (T.e)- |

Ongkos produksi termurabh (Cp,e)
Waktu pemesinan (tm,e)

Daya pemesinan yang dibutuhkan (N,e)

wnoHnoRoH

Umur pahat pada kondisi produktif (T.p)
kKecepatan potong (v.p) '
Futaran spindel (n.p)

Fress Enter to Continue

Futaran spindel (n,p) = 343.790 rpm
Masukkan data putaran spindle yang ada

Futaran spindel (n.p)

kKecepatan potong (v.p)

Umur pahat (T,.p)

Ongkos pemotongan (Cp,p) -

Waktu pemesinan (tm.p)

Daya pemesinan yang dibutuhkan (N,p)

Mengisi lagi (Y/T) 7y

dan sesuai

= 173

Rp &.338
0.115

1,341

2.24%

S138.383
S4E.790

o

dan sesuai

Rp 4%.700
0.049
Z.641

TAVPIRAY 1-12

rpm
m/menit
menit
/produk
menit
KW

menit
e m/menit
rpm

iI-pm
m/menit
menit
/produk
menit
K
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Tensile test

Tensile
Type Symbol . Yield P"g“ strength Elongation-
2) gf/mm d
(N/mm (N/mmZ) )
26 min. 40 min. 15 min
1 FCD 40 (255) min. (392) min.
- 30 min. 45 min. 16 min
2 FCD 45 (294) min. (441) min.
35 min. 50 min. 7 min
8 FCD 30 (343) min. (490) min.
40 min. 60 min. 2 min.
4 _FCD 60 (392) min. (588) min. min
45 min. 70 min. 2 min
5 .FCD-70 (441) min. (686) min.
Type Symbol Hardness Hp
1 FCD 40 121 - 197
2 FCD 45 143-217
3 FCD 50 170 - 241
4 FCD 60 207 - 285
5 FCD 70

229 - 321

TRLY

21
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NICAL DATA | TLrPTRAN

PMITSUBISHI CARBIDE GRADES

Grades Application Recommendations
'.1505 Coated carbide grade which. has the highest wear resistance.
Is the most suitable for tuming and boring of cast irons.
Coated carbide grade which has good balance of wear resistance and toughness.
Us10
Is suitable for medium to heavy duty cutting of cast irons.
U610 Coated carbide grade which has high wear resistance and high plastic deformation resistance. Is suitable for cutﬁng of
- steels at medium and high speeds. This coated carbide is also suitable for cutting of cast irons.
o ;
3>
g O UE 25 Coated carbide grade which has high tougmess and high reliability on the cutting edge.
AR - Is suitable for interruped cutting of steels and stainless steels.
(5] R
F5'5 Coated carbide grade.
Suitable for face miling of conventional cast iron, ductile cast iron and nodular cast iron at elevated speeds
F628 Coated carbide grade having a tough substrate ideal for milling most Kinds of steel.
°: Titanium compound coating on UTi20T. Designed for added wear resistance when milling and tuming of steels,
: uP20M stainless steel and cast iron.
NX335 Titanium carbonitride cermet developed NX99 giving increased toughness on more difficult cutting applications.
NXSBD Titanium carbonitride cermet for milling steels. Good toughness and thermal shock resistance.
NX530 should be selected for steel cutting operations when NX55 encounters edge chipping.
NX33 Titanium carbonitride cermet for high speed finish tumning of steels and cast irons.
° Excellent resistance to wear and deformation. NX33 is designed for applications with low to moderate feed rates.
[ : )
Q NX55 Titanium carbonitride cermet for tuming and milling steels. Good balance of wear resistance and toughness.
NX55 can be selected for steel cutting operations when NX33 encounters edge chipping.
NXS8 Titanium carbonitride cermet for steel tuming operations when NX55 encounters edge chipping.
1 A PVD coated cermet capable of both wet and dry cutting on a wide range of steels.
UP. 35’\’ Can also be used on interrupted cut applications.
UTi20T Uncoated M20 carbide grade with extreme edge strength. Designed for general purpose tuming and milling of steels
and cast irons. Especially for rough machining conditions, such as interrupted cutting.
°
] . .
§ HTi10 Uncoated carbide grade for general purpose turning or milling of aluminum, cast iron, and all non-ferrous materiais.
c
=2
HTieOoT Uncoated carbide grade. Suitable for rough machining of nickel base alloys.
. ® 'g ,
§_i—_: g MD220 For the general finishing of aluminum alloy, non-ferrous metals and non-metals.
£8s :
c .
o ° MBZ710 For semi-finishing and finishing of cast iron and ferrous sintered alloys.
8z :
L8
a8c o
3 MB820 For finishing of hardened steel.




ABLE INSERTS

TANTIRAY

2 BN

WISO CODES-Indexable Insert Code

Laccsccccanunurncccunccsnenconsansccraancnccecsnanaunasnasnnacnanannaq

' }
€ </
o O M & &
: . 930»/ Triangular insert with a facet
o v O {secondary cutting edge)
: Detailed dimension of M class insert
; Symbol m(mm) d{mm) simm) @Tolerances of insert height {mm)
P Q w ; A +0.005 +£0.025 | £0.025!finscribed 7 | &
2D F +0.005 +0.013 | £0.025}) circle é E].a Q = ] e
— c +0.013 +0.025 | +0.025() 6.35 | +0.08] — | — | — | —
S : L i H +0.013 +0.013 | +0.025}) 9.525 | +0.08| +0.08| +0.08| £0.11 +0.13
E *+0.025 +£0.0256 | £0.025f| 12.70 | £0.13| £0.13| £0.13| £0.15| —
G +0.025 +0.025 | £0.13 |/ 15.875| £0.15| £0.15| +0.15| +0.18| —
T A A J +£0.005 | £0.05~10.13| £0.025|| 19.05 | £0.15| £0.15] +0.15| +0.18| —
K% +0.013 | £0.05~+0.13]| +0.025|| 26.40| — |+0.18] — | — | —
g Lx +0.025 | £0.05~+0.13} £0.025|| 31.75| — %026 — | — | —
c| Bl N Mx* _| £0.08~10.18| $0.05~20.13| +0.13 || @Tolerances of inscribed circle {mm)
- Nx% | £0.08~£0.18] £0.05~£0.13| +0.025|[\rscribed 4
D K Ux | £0.13~+0.38( £0.08~+0.25{ £0.13 || circle é @ Q = u‘d @
A 6.35 (2005 — | — | — | — | —
%As a rule, the sides of these inserts 9.525 | +0.05{ £0.05( £0.05| +0.05! +0.05| +0.05
E R ‘ are as sintered. 12.70 { £0.08{ £0.08{ £0.08| +0.08{ — |+0.08
. Tolerance differs with insert size. For 15.875(£0.10;£0.10} £0.10{ £0.10] — [£0.10}
the accuracy of Class M, refer to the 19.05 | £0.10] £0.10] £0.10] — | — [20.10}
F table on the right. 2540 — |20.13] — | — | — [z0.10]
31.75| — |£020) — | — | — |0.12
© Symbol for insert shape © Symbol for tolerances ~ "~ -

el m

A B Cc D E
Jdls .E\,s- der [ Ds [ oo
F G "N |- P o o
T DR } Other
‘5 - ‘E Clearance
-3(725' 3 |0 11 | Angle
@ Symbol for nqrmal cle?rance N

(METRIC]

(INCH] |

N aReE arniend

L‘“'""““‘““""“"“"““'“"““""“"""

a—c."

T (1) Symbol for chlp breakers and/or for fuxatlon oy
Metric Inch
kSymboI Type eﬂ:nﬁle uration | Chipbreaker Shé;é‘ Sv;hbol Type ::::i uration | ChiPbreaker ' Slhapo' Shape * m:?r::i::’:d- lm.::sh
i _ 9 - ~ over 6.35/ (including 7.938)
With | Cylindrical [ No With | Cylindrical | No B VIR Rt - et
w hole "6‘:":/ chipbreaker aOw| A hole | hole ! chipbreaker SN cE-
T With countersink ODQ‘Side m ﬁ M With | Cylindrical | One-sided
hole | (40°~60°) | chipbreaker hole | hole chipbreaker
| with [ Cytindrical | No| Z ¢ 7| With | Cylindrical [Double-sided
Q hole Bozl/a o chirlbreaker (= g q ‘| hole | hole chipbreaker
U With { countersinks | Double-sided @ N Without _— No
hole | (40°~60°) }chipbreaker hole chipbreaker
| With | Cylindrical | No! " - Without| One-sided
B, hole 0?\:/ ~+ + { chipbreaker m@ R hole chipbreaker
-H With | countersink [ One-sided m E F *« |Without I Double-sided =
224 hole | (70°~90°) | chipbreaker - hole chipbreaker | - *©
- ¢ | With | Cylindrical | No® o bax sl — . o
C hole gfggl/) k"r':. : chlpbreaker 2s8 x e s
J - With | countersinks | Double-sided @ -
1 hole 1{70° ~90°) |chinbreaker [
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..--: -

MITSUBISHI CARBIDE

~ Maetric Diameter of| Inch
" inscribed " . :
Al g B|lA| ercie | undr 5,656
b fld ] | = mm) g6 6,35 (including 7.938)
[ 04 | 03 03 06 3.969 5
05 | 04 | 04 | o8 4.762 6
06 | o5- | 05 | 09 5.556 7
06 - 6.00
11 07 | 06 | 06 11 6.35 2 (8)
09 | 08 | o7 13| 7.94 0 Inch
08 8.00 Metric | T1icKN®SS[ |nscribed [ Inscribed circle
09 16 11 09 | 09 16 9.525 3 {mm) " circle | under 5.556
10 10.00 over 6.35|lincluding 7.938)
12 12.00 o1 |. 1.59 —_ 2
12 19 15 12 12 22 1270 | 4 02 2.38 —_ 3
.19 16 | 15 | 27 | 15.875 5 T2 278 — —
16 ' 16.00
19 23 | 19 | 19 | 33 | 19.05 6 03 | 3.18 2 - 4
20 20.00 T3 3.97 - 5
27 | 22 | 22 | 38 | 22.225 7 04 4.76 3 6
25 : 25.00 . " 535 2 —
25 31 25 | 25 | 44 | 25.40 8
31 38 | 32 | 31 | 53 | 31.75 07 | 7.94 5 —
32 32.00 0 09 9.52 6 —
© Symbol for insert size - 2 ] O Symbol for insert thickness

© Symbol for cumng dlrectuon
Shape Hand Symbot
7
Right R
I ‘i g ‘
’ .
(] ] ——
[} .
; ;
Pocccccasl Seeccasasenmssstant Seeescccccscesccscn 7
. L]
' - — None
[ ] Symbol T @ Symbol .. '
for msert comer. conflguratlon ~ for cuttmg edge condmon E
Metric {Comer roundness| Inch Shape Honing Symbot :... ..... cevammccanacmnns
00 Sharp nose 0.
02 0.2 Y No honing F
04 0.4 1 ' D
i O A 0.8 v '5:2 '} Round
s . - honing
12 1.2 3
16 1.6 4 Chamfer T - -
20 2.0 5. honing ' MAT
24. 2.4 6 - Round and
. 28 .. 2.8 T . Chamfer S
- —— honing. B
(32 32 -8 gAY
'60(|ncr;):' ' 5 " ‘
“ “or*! ~ Round insert ° it :
MO(_rnetnc) '




QNGGQ“.«PK

MITSUBISHI CARBIDE

1ISO Code Cermet Dimensions (mm)
Shape D . ) 0
. Metric Inch 2 d s r d
2!
\ CNGG120404PK CNGG431PK |@ 0.4
P .
5 |12 12.70| 4.76 5.16
- CNGG120408PK CNGG432PK |@ 0.8
— Ordering example ; 300pcs CNGG120404PK NX55
CNMAeoceeeo
) : 1SO Code Coated | Uncoated Dimensions (mm)
: =i :
Shape D 0 °~§ Q -]
i ] . . N O;
— Metric : Inch 3 BA& £ F;E 4d s r d,
) DI D 2T T
CNMA120404 CNMA431 |@l® | s L 0.4
CNMA120408 CNMAd32 [ej@ | |0 e @ 0.8
12 ' 12.70{ 4.76 5.16
CNMA120412 CNMAS33 |@ @ . ) 1.2
! CNMA120416 CNMA434 ° | 1.6
= CNMA160612 CNMAS43 - |@ i 1.2
S 16 15.875! 6.35 6.35
HE CNMA160616 CNMAS44 |@ 1.6
L CNMA190608  CNMA642 : { , 0.8
CNMA190612 CNMAB43 |@'@ | Pl 1.2
19 ; 19.05; 6.35 7.93
CNMA190616 CNMA644 o ; 1.6
CNMA190624 CNMA646 : ] | 2.4
Ordering example ; 300pcs CNMA 120404 US05
CNIVIGeeooeo |
ISO Code Coated Cermet | Uncoated Dimensions (mm)
| = :
Shape D ) m‘o;o!m Zlo'o a. |Qle
— Metric inch 8]515;3 yR-ee g’: d s r d,
222|222 |DIXT
CNMGO9T304 o ‘@ i 0.4
09 : 9.525! 3.97 —— 3.81
CNMG09T308 3 Y} 0.8
CNMG120404 CNMG431 |0 e o (eee |ee 0.4
CNMG120408 CNMG432 |00 0.0 (000 |00 108
12 - . : 12.70! 4.76 : 5.16
. ¢ CNMG120412 CNMG433 |0 0 @ @ |0 . |e i1.2
~ o ! —— T ——
“‘" i CNMG120416 CNMG434 | @ | i 1.6
‘_Z &’ = CNMG160608  CNMG542 il 0.8
& . a‘ - 16 | CNMG160612 CNMG543 o0 e 15875/ 6.35 | 1.2 | 6.35
oF ==E—  TeT CNMG160616  CNMG544 ‘0! i L 1.6 ‘
CNMG190608 CNMG642 X} i 0.8 |
CNMG190612 CNMGE43 (0! e @ ) 12 1.
19 — : 19.05; 6.35 7.93
CNMG190616 CNMG644 o0 ; P16 |
CNMG190624 CNMG646 ! ' i 2.4

Please refer to page 2 for details of stock symbols.

Ordering éxample : 300pcs CNMGO09T304 U610



ISO Code - Cermet Uncoated Dimensions {(mm)
Shape . Ty .° ’
L] Metric g 2 = d [s|re|d]|a
: . &2 I
CCGWO060200 ° 0
06 - FJ 6.35(2.38 3.75/2.8
S} CCGWO0602V5 ° 0.05
T CCGWO09T300 ° 0
— 09 | 9.525,3.97 6.0|4.4
CCGWOST3V5 o 0.05
Ordering example ; 300pcs CCGW060200 NX55
CCMTeeoeee
ISO Code Coated | Cermet | Uncoated Dimensions (mm)
Shape , olw z wlal &5
L] Metric SR &ux»i;gg d |s|r|d]|d
Di{D|D F4k4r4=11=]
CCMT060202 ) o eoole 0.2
06 e 6.35/2.38 3.75/2.8
CCMT060204 oo loio ol 0.4
CCMTO080304 ® o ole 0.4
08 | 7.94(3.18 45|34
CCMT080308 ° o ole 0.8
CCMTO09T302 o |ole 0.2
09 CCMTO0ST304 ol oloioiole la.525/3.971 0.4/ 6.0 4.4
CCMTO9T308 eolole o0l 0.8
CCMT120404 oo o |olo|e 04|
12 CCMT120408 o 10 12.7014.76/ 0.8 | 7.5 5.5
CCMT120412 oo 12 .
Ordering example ; 300pcs CCMT060202 U610
CC M WC.O..Q
’ *1SO Code Coated Cermet Uncoated | - " Dimensions (mm) -
Shape _ RER slo] | T
L M I EE| 4| %
212 2 20X
CCMWO060202 < < 0.2
06 = - 6.35{2.38 3.75/ 2.8
CCMWO060204 ° o 0.4
1 CCMWO03T302 e 0.2
s 09 CCMWO09T304 ° B ° 9.525(3.97{ 0.4 | 6.0| 4.4
17T CCMWO0ST308 ) ol® 0.8
L CCMW120404 ° | ° 0.4
12 CCMW120408 ° 12.70(4.76/ 08| 7.5| 5.5
CCMW120412 ° 1.2

ease refer to page 2 for detailé of stock symbols.

Ordering example ; 300pcs CCMWO060204 U505
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Inscribed circle

of insert (mm) | 476 | 5.56 | 6.35 | 7.94 |9.525| 12.7 |15.875/ 19.05 | 25.4
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Right hand tool holder shown
Spare Parts

Stocked|  ® Dimensions (mm)
| N Shim | Shim Pin| ame | Clame | wrench | Punch
nsert No.

: @&&“/\ﬁ

PCFNR/L1616H09 | @ | @ | 16 | 16 | 100| 22 | 16 - 20 ‘ : !

Tool Holder No.

RiLtih|b kL |&k|Hh

CNMG |09T3 | USCN3T3 | LLP13 | LLCLI3 [LLCS106 HKY25R. LLH3
PCFNR/L2020K09 | © | ® | 20 | 20 [ 125| 22 zo;zs ; ’
PCFNR/12020K12 | @ | @ | 20 | 20 | 125| 28 20 25 CNMA
. — gmz 1204 ;7| USCNG2 | LLP14 | LLCL14 LLCS108 HKY30R  LLH4
PCFNR/12525M12 | @ | @ [ 25 | 25 | 150| 28 | 25 | 32 | cngg .
Please refer page 19 for inserts and page 268 for spare parts. Ordering example : Spcs PCFNR1616HOS
PCLNR/L e
£
L.

| L.19i3u0@ | - el :

Right hand tool holder shown

] Spare Parts
Stocked Dimensions (mm) d
Shim | Shim Pin c‘“’“" | c'a"‘" . Wrench | Punch
Tool Holder No. m——p Insert No.
. RiL|nh[bB ||} h.il @ E{ d@/’\/‘?
PCLNR/L1616H09 | ® | @ | 16 16 | 100] 22 | 16 " 20 ' = .
CNMG {09T3 : | LLSCN3T3 | LLP13 | LLCL13 {LLCS106 HKY25R' LLH3
PCLNR/L2020K09 | @ | @ | 20 | 20 | 125] 22 | 20 | 25 _ ! ,
PCLNR/12020K12 | ® | @ | 20 | 20 | 125} 28 | 20 . 25 ; ;
PCLNR/12525M12 | @ | @ | 25 | 25 [150| 28 | 25 | 32 1204 : | LLSCN42 | LLP14 | LLCL14 'LLCS108 HKY30R  (LLH4
PCLNR/L3226P12 | @ | @ [ 32 | 25 |170] 28 132,32 | cnma i
PCLNR/L2625M16 | @ | @ | 25 | 25 | 150 32 | 25 ° 32 | CNMG | { .
i PR t 1 .
PCLNR/13225P16 | ® | @ [ 32 [ 25 [170] 32 | 32 | 32 |CNMM 1606 = | USCNS3 © LLPI5 | LLCL25 LLCSS08 HKY3OR -
PCLNR/13232P16 | @ | @ [ 32| 32 [170] 32 | 32 © 40 | ENGG | l :
PCLNR/13232P19 (@ | @ |32 [ 32 [170] 40| 32 . 40 : - :'
: 11806 : | uscnes ', LLP16 | LLCL16 |LLCS310 HKY4OR: -
PCLNR.L8040R19 | @ | @ | 40 | 40 |200] 40 | 40 . 50 : | . :

Please refer page 19 for inserts and page 268 for spare parts. . Ordering example ; Spcs PCLNR1618H09
Piease refer to page 2 for details of stock symbols.



A @Tool holder with oil
hole
@Stesl Shank 9’ - ""* “Nt=——
C | Carbide Shank 4 o I
:8 Steel Shank - 08 ‘.8. - F 80
' : I 10 10 H 100
OSTE , v e
9 - 12 K 125
P
0 16 ki 3"‘”&1"% 150 0
v 120 Q 180 '
1 o ]
! 25 R 200 '
- ]
| 32 32 s 250 X
l - S 1
' 40 RE0) T 300 '
! .
-t 60 50 u | 3%0 :
{
i @700l Dismeter “d(mm)| | ©Tool Length I, (mm) |
! WG ﬁ‘“ﬁ - SR o '
I LR X! o o |
' A - ]
! [ i '
1 P o - - > s - - - h
' 1 ) !
1 1 . :
]
1 , : !
]
0, 0,
ey P -
b ¥ *‘;f
. i
la ;
jmm——— - ememcemm—— e ———
]
]
1 ]
] 1
] ]
: 1
1 I
! 1
] ] :
[}
R oA : ¢ <2 1 © L
'@Insert Shape | @ Tool]Style} ‘ g gk £ v
1 ' ‘
1+ |inscribed|C D S (T Vv wW
2CY (80 F | oo ! circle of N\ |57
Jg ral y linsertimenyy L p L —_ | e Q
{". 5% }
n : 3.97 02
D KimsA ] [~ P a8
_ L | s.56 09 s3
g ¥ !
s "i‘é ?f 9{2: o 635 | 06 07 ! 1 1 04
b |es* : 9.525 | 09.| m 09 16 16 06
107°30° ¢ v 12.70 12 15
T 117°30 A 2 z 08
a T 15875 | 16
OHand of Tool
}E& 19.05 19 19
" s
v U f:aigc- |
B
rwa
w >
z |

-




. Yf?ﬂ VL g o o PR - Right hand toof holder shown
: Spare Parts
: . St_od(od Dimenslons (mm) Clarnp
Tool Holder No, D Insart No. pvoam
R{Lyd|n|n]t K : ﬁ - /@
s20asvucr/Li1 | @ | @ | 20 [180( 32 | 13 7 | 28 110337 1825 TKYORF
S25RSVUCR/L16> | @ | @ | 25 [200] 40 | 17 5 | 32 VeMW
S32SSVUCR/L16 | ® | @ [ 32 |250| 60 | 22 5 | 40 VEMT | 1604 1S4 TKY186F
S40TSVUCR/L1E | @ | ® | 40 [300| 63 | 27 5 | 50 '
Please refer page 54 for inserts and page 268 for spare parts. Ordening example ; 5pcs S20QSVUCR 11
CeeeSVUCR (Eiike)
000 SHANK s
o-
]

|

DU o

- —~.2 d"I '| -
T b XL Ak Gl ey el g Right hand tool holder shown
' . Spare Parts
. Stocked | . Dim .

. NN A o enslons (mm) ? Clamp Screw Wrench

Tool Holder No. e D Insert No. - "
| CON T A R Y -. ﬁ ’/\5
C20SSVUCR11 [ J 20 250 32 | 13 25 1103 i) TS25 TKYO8F

veMw
. VCMT

C25TSVUCR16 ® 26 |300] 40 | 17 32 1604 17 TS4 TKY15F

Please refer page 54 for inserts and page 268 for spare parts.

SeeeSCLCR/L

Ordering example ; 5pcs C20SSVUCR11

So .

im ad 1y —-— —z D=
el e ST TR ATMENS ) Right hand tool holder shown
w Dimensions: (mm) P-:V prs
Tool Holder No. - D insert No. =
Rivla|n|nle K| §Q /‘;}
SOEFSCLCH/LOE M2 0[ 80 [ 12 6 1055171103
- :,:, :1: H:E:E, i ) 0018 1 7 Tos 13133104 060271 1525 TKYO8F
—S1IRsC LCR/L06 | @ L'g 2 (125120 9 Tos 701 76 o4
S16MSCICR/LOS | @ | @ | 18 11601 26 [ i1 1 1 1 7 120 Tos] CSMW .
S200SCLCR/LOS | @ | @ | 20 [ 1801 32 [ 13 | 1 | 7 [ 25 [o.g] CCMT | 09137 TS4 TKY15F
S25RSCLCR/L1Z | @ | @ | 26 (2001 40 {17 | 1 1 5 122 Tosl CCGW -
S32SSCLCR/L12 @ | @] 32 1260 60 | 22 1 5 40 | 0.8 12047 TS5 TKY25F
T SA0TSCLCR/L12 _ | @ | ® | 40 13001 63 | 27 | 151 6 |50 108

Pleass refor page 18 for inserts and page 268 for spare pans.
Please refer &o page 2 for details of stock symbols.

Ordering example ; Spcs SO8FSCLCRO6

183



LAMPIRAN. 4 -\

0,5

Tingkat Mean Peak to Valey Simbol
v | e e | Y| s
| 'TRj 7oum , Mm Rt ; um
N12 50 163 120 Sangat Kasa~
N 11 25 84 63
N 1o 12,5 44 32 v Kasar -
N 9 6,3 23 18 |
N 8 3,2 ‘12 10 vy Normal
N 7 1’6 6, 2 6 '
N 6 0,8 3,2 3 Halus
N 5 0,4 1,7 1,6 oV
N 4 0,2 0,9 0,9 Sangat Halus
N 3 0,1 0, 4 vogv




Analisa Rinci Proses Simulasi Langkah 1-2

LAMPIRAN 5-1

n v Cp Rp Ne
(rpm) (m/det) {(Rp/Produk) | (Produk/men) (KW)
80 19,217 46,706 0,91 0,515
125 30,026 30,738 1,43 0,805
175 42,037 25,243 2,00 1,128
290 69,661 29,317 3,28 1,866
475 114,1 93,96 5,03 2,884
728 174,152 360,246 5,56 4,401 .
800 192,168 498,387 5,21 4,875
900 216,189 736,53 4,57 5,464
1000 240,21 1045, 88 3,83 6,07
1100 264,231 14317, 25 3,13 6,678
1200 288,252 1921,85 2,54 7,285
Analisa Rinci Proses Simulasi Langkah 1-3
n Vo , Cp Rp N
(rpm) (m/det) | (Rp/Produk) | (Prodlik/men)| (KW)
80 12,058 22,49 1,89 0,266
125 18,84 14,448 2,96 0,416
175 26,376 10,471 4,13 0,582
290 43,709 7,274 6,85 0,964
475 71,592 . 9,349 11,11 1,58
725 109,327 25,43 16,13 2,275
800 120,576 34,106 17,24 3,999
900 135,648 49,256 18,18 4,499
1000 150,72 69,044 18,52 4,999
1100 165,792 94,155 20 5,499
1200 180,864 125,307 17,86 5,999




Analisa Rinci Proses Simulasi Langkah 1-4

LAMPIRAN 5-2

n e \ _ Cp Rp N
(rpm) . (m/det) (Rp/Produk) | (Produk/men) (KW)

80 22,859 10,733 4 0,613
125 35,7117 7,28 6,25 0,958
175 50,004 6,338 8,70 1,341
290 82,865 10,964 14,29 2,223
475 135,727 43,7 20,41 3,43
725 207,161 173,809 17,86 5,243
800 228,592 241,088 15,38 5,785
900 257,166 356,992 - 12,20 6,508

1000 285,74 507,486 - 9,62 7,231

1100 314,314 697,835 7,62 7,954

1200 342,88 933,492 5,81 8,677
Analisa Rinci Proses Simulasi Langkah 1-5

ol A\ Cp ' Rp Nc
(rpm) (m/det) (Rp/Produk) | (Produk/men) (KW)

80 24,618 20,722 2,08 0,543
125 38,465 14,367 3,25 0,849
175 53,878 13,329 4,55 1,189
290 89,284 27,368 7,30 1,97
475 146,241 116,338 10,10 3,043
725 223,097 466,201 7,69 4,643
800 246,176 647,094 6,41 5,123
900 276,948 958,665 4,95 5,764

1000 307,72 1363,17 3,717 6,404
1100 338,492 1874,78 2,88 7,044
1200 369,264 2508,14 2,22 7,685




Analisa Rinci Proses Simulasi Langkah 1-6

LAMPIRAN 5-3

n A Cp Rp . Ng
(rpm) (m/det) (Rp/Produk) | (Produk/men) (KW)
80 34,54 100,051 0,45 0,927
125 53,996 86,021 0,70 - 1,448
175 75,556 122,19 0,97 2,027
290 125,271 455,593 1,46 3,166
475 205,081 2254,02 1,34 5,19
725 313,019 9229,68 - 0,56 7,921
800 345,4 112827,S 0,42 8,741
900 388,575 119022,3 0,30 9,833
1000 432,175 27063,3 0,21 10,926
1100 474,925 37232 © 0,16 12,019
1200 518,1 49819,17 0,12 13,111
Analisa Rinci Proses Simulasi Langkah 1-7
n \Y Cp Rp Ng
{(rpm) (m/det) (Rp/Produk) | (Produk/men) (KW)
80 23,864 18,742 2,28 0,213
125 37,2817 12,559 3,517 0,333
175 52,202 10,533 5 0,467
290 86,551 16,221 8,13 0,773
475 141,764 60,748 12,05 1,196
725 216,267 239,024 11,36 1,824
800 238,64 331,335 10,10 2,013
900 268,417 490,388 8,33 2,265
1000 298,3 696,93 6,62 2,516
1100 328,13 958,187 5,24 2,768
1200 357,96 1281,64 4,12 3,02




Analisa Rinci Proses Simulasi Langkah 1-8

LAMPIRAN 5-4

n Vv ’Cp _ Rp ' Ne
(rpm) (m/det) (Rp/Produk) | (Produk/men) (K¥W)
80 42,704 55,152 0,89 1,146
125 66,759 63,344 1,38 1,79
175 93,415 122,728 1,88 2,506
290 154,881 560,439 2,49 3,914
475 253,555 2862,179 1,50 6,417
725 387,005 11764,4 0,48 9,794
800 427,04 116354,2 0,35 10,807
900 480,42 24256,5 0,24 12,158
1000 $33,8. 34513,5 0,17 13,509
1100 587,18 47484,1 0,13 14,859
1200 640,56 63540,1 0,09 16,21
Analisa Rinci Proses Simulasi Langkah 1-9
.on \' Cp R ' N.
(rpm) (m/det) (Rp/Produk) (Produg/men) (Kﬁ)
80 14,444 54,528 0,78 0,387
125 22,569 35,184 1,22 0,605
175 31,596 25,924 1,71 0,848
290 52,386 20,5 2,82 1,403
415 85,1761 38,357 4,52 2,301
725 130,965 126,392 6,21 3,31
800 144,44 172,597 6,41 3,655
900 162,495 252,788 6,45 4,112
1000 180,55 357,172 6,21 4,569
1100 198,605 489,387 5,75 5,026
1200 216,66 653,211 5,15 5,483




Anaiisa Rinci Proses Simulasi Langkah 1-10

LAMPIRAN S-S

n \ Cp R N¢
(rpm) (m/det) | (Rp/Produk) | (Produk/men)| (ki)
- 80 18,84 13,339 3,19 0,505
125 29,437 8,759 5 ~ . 0,79
175 41,212 6,87 6,99 1,106
290 68,33 7,995 11,49 1,83
4175 111,919 24,865 17,86 2,828
725 170,737 94,5517 20 4,321
800 188,4 130,759 18,87 4,768
900 211,95 193,174 16,617 5,364
1000 . 235,5. 274,259 14,08 5,96
1100 259,05 376,847 11,76 6,556
1200 282,6 503,876 - 9,52 7,152
Analisa Rinci Proses Simulasi Langkah 1-11
n V. . Cp A R N,
(rpm). {(m/det) {Rp/Produk) (Produg/men) (KW)
80 20,347 24,052 1,78 0,546
125 31,792 15,951 2,78 0,853
175 44,509 12,937 3,89 1,194
290 73,796 17,495 6,37 1,977
475 120,873 - 60,95 9,62 3,055
725 184,396 236,793 9,90 4,666
800 203,472 327,95 9,01 5,149
900 228,906 485,05 7,69 5,793
1000 254,34 689,089 6,25 6,436
1100 279,774 9417,2 5,05 7,08
1200 305,208 1266,77 4,03 7,724




Analisa Rinci Proses Simulasi Langkah 1-12

LAMPIRAN 5-6

n Vv Cp R N
(rpm) (m/det) (Rp/Produk) (Produﬁ/men) (KW)
80 21,854 112,493 . 0,38 0,586
125 34,147 75,546 0,59 0,916
175 47,806 63,789 0,83 1,282
290 79,262 100,242 1,36 2,123
4175 129,826 381,186 1,99 3,281
725 198,055 1503,18 1,86 5,012
800 218,544 2084 1,64 5,531
900 245,862 3084,72 1,34 6,222
1000 273,18 4384,21 1,06 6,913
1100 300,498 6027,91 - 0,84 7,605
1200 327,816 8062,91 0,66 8,296
Analisa Rinci Proses Simulasi Langkah 1-13
n Vv : Cp R : - Ne
(rpm) (m/det) | (Rp/PFoduk) | (Produk/men)| (k¥
80 26,125 54,088 0,8 0,701
125 40,82 38,29 1,25 1,095
175 57,177 37,536 1,74 1,532
290 94,175 86,576 2,80 2,538
475 155,195 383,909 3,66 3,922
725 236,756 1548,41 2,53 5,991
800 261,248 2150,01 2,07 6,611
900 293,904 3186,11 1,56 7,438
1000 326,56 4531,19 1,17 8,264
1100 359,216 6232,31 0,89 9,091
1200 391,872 8338,24 0,68 9,917




Analisa Rinci Proses Simulasi Langkah 1-14

LAMPIRAN 5-7

n \Y Cp R Nc
(rpm) (m/det) | (Rp/Produk) | (Produk/men)| (k%)
80 30,395 38,489 1,14 0,815
125 47,492 29,6 1,78 1,274
175 66,523 34,913 2,48 1,782
290 110,238 107,259 3,89 2,786
415 180,471 512,563 4,31 4,567
725 275,456 | 2089,63 2,25 6,971
800 303,952 | 2903,35 1,75 7,692
900 342,946 | 4304,54 1,26 8,653
1000 379,94 6123,39 0,92 9,615
1100 417,934 | 8423,57 0,68 10,576
1200 455,928 |11270.9 0,52 11,538
Analisa Rinci Proses Simulasi Langkah 1-15
n \Y% Cp R N,
(rpm) ~ | (m/det) | (Rp/PRoduk) | (Produk/men)| (KW)
80 35,796 69,717 0,65 0,96
125 55,96 62,344 1,02 1,499
175 78,304 93,498 1,41 2,1
290 129,826 363,863 2,08 3,281
475 212,539 | 1815,09 1,79 5,379
725 324,401 | 7438,72 0,71 8,209
800 357,96  |10339 0,53 9,059
900 402,705 |15332,7 0,37 10,191
11000 447,45 |21814.5 0,27 11,323
1100 492,195 |30011,4 0,20 12,456
1200 536,94 |40158,2 0,15 13,588




.Analisa Rinci Proses Simulasi Langkah 1-16

LAMPIRAN 5-8

n Vv Cp R c
(rpm) {m/det) | (Rp/Produk) ,(Produﬁ/men) (KW)
80 9,797 174,114 0,24 0,234
125 15,307 .111,753 0,38 0,365
175 21,43 80,708 0,53 - 0,511
290 35,531 54,306 0,88 0,848
4175 58,198 61,978 1,44 1,389
725 88,829 153,768 2,15 2,12
800 97,968 204,023 2,34 2,337
900 . 110,214 292,297 2,56 2,481
1000 122,46 407,832 2,74 2,756
1100 134,706 554,623 2,86 3,032
1200 146,952 736,843 2,92 3,308
Analisa Rinci Proses Simulasi Langkah 1-17
n V. Cp ‘R Ng
(rpm) {m/det) (Rp/Produk) -(Produﬁ/men) (K¥)
80 10,55 174,118 0,24 0,126
125 -16,485 111,772 0,38 0,197
175 23,079 80,768 0,53 0,275
290 38,265 54,633 0,88 0,457
4175 62,675 63,686 1,44 0,748
725 95,661 160,8 2,15 1,142
800 105,504 213,783 - 2,34 1,187
900 118,692 306,774 2,56 1,336
1000 131,88 428,433 2,74 1,484
1100 145,068 582,968 2,86 1,633
1200 158,256 774,772 2,92 1,781
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S\TAS
5} '('Pf,es dos, cr* 4
g 2 d_o, dm a, lt d,f,b, h : real;

tbyte; TAMPIRAN

*vf,tc,v,ctvb,nl,p,m,vb,gq,ct,t : real;

ETR>{c,efl,fv,ks,ksll,z,ck,cj,cvb,cv : real;
tm,td,cml,cm2,coti,e,csh,r,cel,ce2,cp : real;

jawaban : char;

reg ‘ : registers;

Begin

repeat

clrscr; _ . .

gotoxy (20,5);writeln {(’PROGRAM SIMULASI PROSES BUBUT');
gotoxy (30,8),vr1teln (’DIBUAT OLEE :'); .

zgotoxy (28,10);write (’JONG CHING SIONG’);

gotoxy (32,12); wr1te] (244900517 ;

gotoxy (25,14),wr1te1n (’ JURUSAN TEKNIK MESIN’); readln,
clrscrg

gotoxy (10,S);writeln ('Diameter awal (do) = ’);

gotoxy (35.,5);read (d_o);

gotoxy (40,5);write ('mm’); :

gotoxy (10,6);write (’Diameter akhir (dm)
gotoxy:{35,6);read (dm);

gotoxy (40,6);write ('mm’);

gotoxy (10,7);write (’Kedalaman potong (a) = ’);
gotoxy (35,7);read (a); :

gotoxy (40,7);write ('mm’');

d:=(d_o+dm)/2; ‘ »
gotoxy<'10,8);write (’Panjang pemotongan (1t) = )

)

sotoxy (37.8);read (1lt);

gotoxy (40, 8) write ('mm’): 4
gotoxy (10,9),wr1te ("Gerak makan (f) = ')
gotoxy (30,9);read (f);

gotoxy (35,9):;write (‘mm/rev’);

gotoxy (10,10) write (° Putaran spindle (n) = ’);
gotoxy (35,10):read (n);

zotoxy (40,10);write (’rpm’);

gotoxy (10,11);write (’input kr = ’);
egotoxy (23,11);read (kr);

gatoxy {10,12);write (’ctvb = ’);

gotoxy (20,12);read (Ctvb),

cotoxy (10.,13);write (’ nl = )

gotoxy (20,13)s5read (nt)

cotoxy (10,14);write (p = ')

gotoxy (20,14);read (p);

gotoxy (10,15);write {(’m = ')
gotoxy (20,15);read (m) :

gotoxy (10,16):write (’vb = )

gotoxy (20,16);read (Vb),

gotoxy (25,16);write (‘mm’);

gotoxy (10,17);write (’q =)y



TAMPIRAN 7-2

gotoxy . iread (g}

gotoxy . : (" td = i
ZOt0oXy R tdy
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P ess Enter to Continue’);readin;
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i
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IS

Jiwrite (1 = ')

)iread. (1r);

Yiwrite (° )1am~te* rata-rata (d) = '.d:6:2);
) w11te (mm’); '

e
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gotox

,6);write (v = T .v:i6:3);
LGliwrite ("m/min’);

TYiwrite (“ksil = '}
read (ksll):
s cwrite (72
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0
5
0.7)
G.83
0.8}
0,9);
0,97 {ck);
0.10):write ('cj = ')
0,10);read (c]):
C,11)swrite (’cvh = '}
2,11 :read (cvik);
G,12):write {’cv = ')
s 0,12)s5read (cv): '
o4 0.13) wri (‘eff = )
<) 0,12} (eff);
b nikr/; 3. 14) )
2 10,14 swrite {("Lebar geram (b)) = ',h:6:3);
o4 35,14):write ('mm’);
e (KT/180%3.14):
g0t (10.15):write (’Tebal zeram sebelum terpotong {(h) =
20 (35.15):write ("mm’):

(10,16);write ('vf- = ",vf:6:3);
{25.]6),w11t° (*mm/min’); .




LAMPIRAN 7-3.

gotoxy (10.17):write
cotoxy (25,17);write { meni
ct:=ctvbexp(In(vb)*m)}*exp

{"tc TLtci6:3);
‘ {
i i
getoxy (10,18);write (’ct_ = ',ct:6:3);
)
{
(

.

tr=exp(In{ct/v)*(1/nl1));

cotoxy (10,19);write ('Umur pahat (t) = ",t:6:3);

zotoxy (35, 10)§wriue ‘menit’);
ks:i=ksllxexp(In(f)®(-z))*ckicj*cvbicv; ’

"ootoxy (10,20);nr1te (’Gava potong spesifik (ks) = ',ks:8:3);

gotoxy (50,20);write (’N/mm2’);
Tvi=kexbxh; _ '
cotoxy (10,21):write ('Ga
gotoxy (50.21):write (’N
‘ne:=fvxv/(60000%xeff);
gotoxy (10,22);write (’Dava vang dibutuhkan = ’,nc:8:3);
gotoxy {(50,22):;write (’KW’): ‘

gotoxy (10,23);writeln (’Press Enter to Continue’)j;readln:
clrscr; : :

cm2:=cml*tm; .
{10,5):;write (’Cm = Rp ’,cm2:6:3);
(°< S)s;write (° /produk )3
/c+c~h’“,

¥t

1Y
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