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uses dos,crt;
var d_o,dm,a,It,d,rt,re,cr,f,f1,f2,b,h ; real;'
f3 ; array [1..30] of real
i,kr,al,a2 ; byte;
n,vf,tc,V,ctvb,nl,p,m,vb,q,ct,t : real;
nc , ef f , f V , ks , ksll, z , ck , c j , cvbcv : real;
tm,td,kl,k2,k3,te,ve,ne,npl ' : real;
cml,cm2,coti,e,csh,r,cel,ce2,cp : real;
nel ; array [1..8] of integer;
cpe,crl,tme,ne2,tp,vp,np,cpp,tmp : real;
jaiAiaban : char;
reg : registers;

Procedure Rasio;
Begin
fl;::a/al>t:sqr(sin (k r/180=t̂ 3 .14 ) ) ; 
f2:=a/a2^sqr(sin (kr/180=<̂ 3 .14)) ; 
gotoxy (10,4);write (’fl = ’,f1:6:3); 
gotoxy (35,4);write (’mm/rev’); 
gotoxy (10,5);write (’f2 = ’,f2;6:3); 
gotoxy (35,5);write (’mm/rev’); 
if (f>=fl) and (f<=f2) then 
begin
for i:=l to 30 do 
begin
if fof3[i] then 
begin
gotoxy (10,6);
write .(’Gerak makan tidak sesuai dangan data yang ada’); 
gotoxy (10,7);
write (’Masukkan data gerak makan yang 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’);



b : = a / (si n (k r /180'<-'3 .14) ) ;
gotoxy (10,9); write (’Lebar geram (b) = ’
gotoxy (35,9); write (’mm’);
h:::f*sin(kr/l80><3, 14) ;
gotoxy (10,10);
write (’Tebal gs ram sebelum terpotong (h)
gotoxy (55,10) ;write (’mm’);
gotoxy (10,11);write (’Putaran spindel (n
gotoxy (35,11) ; read (n);
gotoxy (40,11) ;write (’rpm’);
vf:
gotoxy (10,12);write (’vf = 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’)3
v:=3.14*d>f^n/1000;
gotoxy (10,14) ;write (’V = ’,V': 6:3); ,
gotoxy (25,14) ;write (’m/min’)
gotoxy (10,15) ;write (’ctvb =
gotoxy (20,15) ; read (ctvb);
gotoxy (10,16) ;write (’nl = ’);
gotoxy (20,16) ; read (nl) ;
gotoxy (10,17) ;write (’P
gotoxy (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) ;wri te (’mm’);
gotoxy (10,20) ;write ( ’q ’);
gotoxy (20,20) ; read ( q ) ;
ct: =ctvb*exp(ln (vb)*m)*exp(ln (h)* (-p) )=̂ ex
gotoxy (10,21) ; write (’ct ’ ,ct:6:3);
t:=exp(ln(ct/v )=̂ (l/nD ) ;
gotoxy (10,22) ;write (’Umur pahat (t) = ’
gotoxy (35,22) ;writeln (’menit ’); Readln;
gotoxy (10,23) ;writeln (’Press Enter to C
clrscr;
gotoxy (10,5)-;write (’ksll - ’);

b:6:3);

h:6:3);
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gotoxy (20,5);read (ksll):
gotoxy (10,6);write (’z = ’);
gotoxy (20,6);read (z);
gotoxy (10,7);write (’ck - ’);
gotoxy (20,7);read (ck);
gotoxy (10,8);write (’c.j = ’);
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 (’eff = ’);
gotoxy (20,11);read (eff);
ks : = ksll=*:exp(ln.(f )̂  (-z) ) (̂'ck̂ c j*cvb*cv ;
gotoxy (10,12);
write (’Gaya potong spesifik (ks) = ’,ks:8-,3); 
gotoxy (50,12);write (’N/mm2’); 
fv: =ks=<̂ b=*̂ h;
gotoxy (10,13);write (’Gaya pemotongan (Fv) - ’,fv:8:3); 
gotoxy (50,13);write (’N’); 
nc: =fv=f^v/(60000^eff) ; 
gotoxy (10,14);
write (’Daya yang dibutuhkan (Nc) = ’,nc:8:3);
gotoxy (50,14);write (’KW’);
gotoxy (IQ,16);write (’td = ’);
gotoxy (17,16);read (td);
gotoxy (25^6);write (’menit’);
tm : = (tc+td'-f̂ tc/t) ;
gotoxy (10,17);write (’tm = ’,tm:8:3); 
gotoxy (25,17);write (’menit/produk’);Readln; 
gotoxy (10,20);writeln(’Press Enter to Continue’);readln; 
clrscr;
gotoxy (10,5);write (’em = Rp ’); 
gotoxy (25,5);read (cml); 
gotoxy (30,5);write .(’/menit’); 
gotoxy (10,6);write■( ’coti = Rp ’ ); 
gotoxy (22,6);read (coti); 
gotoxy (I0,7);write (’e‘ = ’);
gotoxy (20,7);read (e); 
gotoxy (10,8);write (’csh = Rp ’);
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gotoxy (22,8),-read (csh); 
gotoxy (10^9) ;iAirite (’r = ’ )
gotoxy (20,9);read (r); 
cm2:=cml^tm;
gotoxy (10,11);write (’Cm = Rp ’,cm2:6:3); 
gotoxy (25,11);write (’/produk’); 
cel:=coti/e+csh/r; 
ce2:=cel*tc/t;
gotoxy (10,12);write (’Ce = Rp ’,ce2:6:3); 
gotoxy (25,12) ;write ( ’/Pf"oduk ’ ) ; 
cp:=cm2+ce2;
gotoxy (10,13);write (’Cp = Rp ’,cp:6:3); 
gotoxy (25,13) ;write ( ’/pf~oduk ’ ) ; 
kl:=td+cel/cml; 
k2:=lt=t<3.14=t̂ d/(l000=f̂ f) ; 
k3:=ct;
gotoxy (10,14);write (’Kl - ’,kl:6:3); 
gotoxy (10,15);write (’K2 = ’,k2;6:3); 
gotoxy (10,16);write (’K3 = ’,k3:6:3); 
te:=kl^((l/nl)-l) 
ve; = k3=f^exp(ln(te)*(-nl ) ) ; 
ne: =1000*ve/(3.145^'d) ; 
gotoxy (10,18);
write (’Umur pahat pada kondisi ekonomis (T,e) = 
gotoxy (60 , IS) : write (’menif);
gotoxy (10,19);write (’Kecepatan potong (v,e) . = 
gotoxy (60,19);write (’m/menit’); 
gotoxy (10,20);write (’Putaran spindel (n,e) = ’ 
gotoxy (60,20);write (’rpm’); 
nel[l]:-30; nel[2]:=50;' 
nel[3]:=80; nel[4]:=125; 
nel[5]:=175; nel[6]:-290; 
nel[7]:=475; nel [8] : :=725 ; Readln ;
gotoxy (10,22);writeln (’Press Enter to Continue’);readln; 
cl'rscr;
gotoxy (10,5);write (’Putaran spindel (n,e) = ’,ne:6:3); 
gotoxy (45,5);write (’rpm’); 
for i:=l to 8 do 
begin
if neonel[i] then

’ ,te:6:3); 

’ , V 8 : 6 : 3 )  ; 

,ne:6:3) ;
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begin
gotoxy (10,.7) ; write (’Putaran spindle tidak sesuai dengan 
data yang ada ’)
gotoxy (10,7);write (’Masukkan data putaran spindle yang 
ada dan sesuai’); 
end ■ .
end;
gotoxy (10,9);write (’Putaran spindel (n,e) = ’);
gotoxy (49,9);read (ne);
gotoxy (60,9);write (’rpm’);
v.e: =3.14>f̂ d*ne/1000;
te:=exp(ln(k3/ve)*(1/nl));
crl:=0;
cpe : = crl + cml=<< (k2^exp(ln (ve)^ (-1) ) *̂ (l + kl*exp(1 n (te)^ (-1) ) ) ) ; 
time: = k2*exp(ln (ve)^(-l ) )* (l + td=^exp (1 n (te) ̂  (-1))) ; 
ne2:=fv*ve/(60000*eff);
gotoxy (10,10);write (’Kecepatan pdtong (v,e) = ’,ve:6:3); 
gotoxy (60 ,,10) ; write (’m/menit’);
gotoxy (10,11);write (’Umur pahat (T,e) = ’,te:6:3); 
gotoxy■(60,11);write (’menit’); 
gotoxy (10,12);
write (’Ongkos produksi termurah (Cp,e) - Rp ’,cpe:6:3); 
gotoxy (60 ,12) ;'write ( ’/pi'oduk ’ ) ;
gotoxy (10,13);write (’Waktu pemesinan (tm,e) = ’,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’);
tp:=td*((l/nl)“l);
vp:=k3*exp(ln(tp)^(-nl));
np:=1000*vp/(3. 14=t̂ d) ;
gotoxy (10,16);
write (’Umur pahat pada kondisi produktif (T’,p)- ’,tp:6:3); 
gotoxy (63,16):write (’menit’);
gotoxy (10,17);write (’Kecepatan potong (v,p) = ’,vp;6:3); 
gotoxy (63, 17) ;iAirite (’m/menit’);
gotoxy (10,18);write (’Putaran spindel (n,p) - ’,np:6:3); 
gotoxy (63 , 18) ; write (’ rpm ’ ) ; Read.ln ;
gotoxy (10,20);writeln(’Press Enter to Continue’);Readln; 
clrscr;
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gotoxy (10,5);write (’Putaran spindel (n,p) - ’,np:6:3); 
gotoxy (45,5);write (’rpm’); 
for i:=l to 8 do 
begin
if np<>nel[i] then 
begin
gotoxy (10,7):write (’Putaran spindle tidak sesuai dengan 
data yang ada’)-
gotoxy (1.0,7) ;write (’Masukkan data putaran spindle yang 
ada dan sesuai’); 
end; 
end;
gotoxy (10,9) ;iAjrite (’Putaran spindel (n,p) = ’);
gotoxy (49,9);read (np);
gotoxy (60 ,9) ; lAjri te (’rpm’);
vp: =3.14*d-^np/1000;
tp:=exp(ln(k3/vp)^(1/nl));
cpp: - crl+cml* (k2=*:exp(ln (vp)=f< (-1 ))=̂ (l + kl*exp(ln(tp)^(-l)))); 
tmp: = k2=*̂ exp(ln (vp)=*̂  ("1 ))*(l + td/tp); 
npl:=fv^vp/(60000^eff);
gotoxy (10,10) ; write (’Kecepatan potong (v,p)' = ’,vp:6:3); 
gotoxy (60,10) ;write (’m/menif);
gotoxy (10,ll);vjrite (’Umur pa hat (T,p) = ’,tp:6:3); 
gotoxy (60,11);write (’menit’); 
gotoxy (10,12);
write (’On'gkos pemotongan (Cp,p) = Rp ’,cpp:6:3); 
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) ; wri te (’KJaI’);
readln;
end;
begin
repeat
clrscr;
gotoxy (20,5);
writeln (’PROGRAM OPTIMISASI PROSES PEMESINAN’); 
gotoxy (30,8);writeln (’DIBUAT OLEH :’);



lAr^IRAH t -8

gotoxy C28,10);writeln(’JONG CHING SIONG’); 
gotoxy (32;12);writeln(’24490051’);
gotoxy (25,14);writeln(’JURUSAN TEKNIK MESIN’);rsadln; 
clrscr;
gotoxy (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 (It) = ’); 
gotoxy (37,9);read (It); 
gotoxy (45,9);write (’mm’);
gotoxy (10,10);write (’Diameter rata-rata (d) = ’,d:6:2); 
gotoxy (45,10);write (’mm’); 
gotoxy (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);write (’mm’);
gotoxy (10,14);write (’Konstanta vcr; = ’);
gotoxy (48,14);read (cr);
f:=sqrt(8*rt*re/cr) ;
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:=l to 30 do 
begin
if i<13 then
f3[i]:=0.04+0.01*i
else if (i>12) and (i<15) then
f3[i]:=0.06+0.Ol^i
else if (i>14) and (i<18) then



f3[i] : =:0.07+0.01>t̂ i 
else if i=18 then 
f3[i];=0.26 .
else if (i>18) and (i<21) then
f3[i]:=0.09+0.Ol^i
else if, i=21 then
-f3Ci] :=0.33
else if i=22 then
f3[i]:=0.38
else if i=23'then
f3[i]:=0.4
else if i=24 then
f3[i]:=0.44
else if i=25 then
f3[i]:=0.46
else if i=26 then
f3Ci]:=0.48
else if i=27 then
f3[i]:=0,53 ■
else if i=28 then
f3[i]:=0.55
else if i-29 then
f3[i]:=0.58
else if i=30 then
f3[i]:=0.66;
end;
Gotoxy(10,3);Write(’input kr : ’);
Gotoxy(25,3);Read(kr);
if a>2 then
begin
al;=20;a2;=5;
rasio;
end
Else
begi n
al; =8;a2: =3,■ 
rasio; 
end;
gotoxy (10,16);write (’Mengisi lagi (Y/T) ? ’); 
gotoxy (31,16);read (jawaban); 
intr (5,reg);
until (jawaban=’t’) or (jawaban^’T’); 
end.
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Diameter awal (do) = 94 mm 
Diameter akhir (dm) = SS mm 
Kedalaman potonq (a) = 3 mm

Panjang pemotongan (it) = 4 mm
Diameter rata-rata (d) = 91.00 mm

Tingkat kekasaran permukaan (rt) = 32 um
Radius pojok pahat (re) = 0„4 mm
Konstanta' (cr) ’ = 2300

Gerak makan (f) = 0,21 mm/rev

Press Enter to continue

input kr ; ■ 95
fi = 0.149 mm/rev
f2 = 0.596 mm/rev
Gerak makan tidak sesuai dengan data yang ada
Masukkan data gerak makan yang ada dan sesuai
Gerak makan (f) = 0.2 mm/rev
Lebar geram (b) = 3.011 mm
Tebal geram sebelum terpotong (h) = 0.199 mm
Putaran spindel (n) = 290 rpm
vf = 58.000 mm/min
tc = 0.069 menit
V  =  S2.S65 m/min
ctvb = 245
nl = 0.23
p = 0.15
m =  0 . 4 5

vb = 0.4 mm
q = 0.09
ct =187.109
Umur pahat (t) = 34.510 menit 
Press Enter to Continue
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ksll 960
s 0.2
ck 1
cj 1.12
cvb 1.16- .
cv = 1.06
ef f = 0.63
Gaya potong spesifik (ks) = 1824.094 M/mm2
Gaya pemotonqan (Fv) 1094.456 N
Day a yang dibutuhkan (He) = 2.223 m

td = 0,67 menit
tm = 0.070 menit/produk

Press Enter to Continue

cm = Rp 42.5 /menit
coti = Rp 15000
e = 4
csh = Rp 181000
r = 750
Cm = Rp 2.9SS /produk 
Ce = Rp 7.976 /produk 
Cp = Rp 10.964 /produk 
K1 = 94.534 
K2 = 5.715 
K3 = 187.109
Umur pahat pada kondisi ekonomis (T,e) = 316.650 menit 
Kecepatan potonq (v,e) = 49.769 m/meni
Putaran spindel (n,e) = 174.177 rpm
Press Enter to Continue
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Putaran spindel (n,e) = 174.177 rpm

Masukkan data putaran spindle yang ada dan sesu.ai
Putaran spindel (n,e) = 175 rpm
Kecepatan potong (v,e) = 50,004 m/menit
Umur pahat (T,e)- . -- 310.226 menit
□ngkos produksi termurah (Cp,e) = Rp 6,338 /produk
Waktu pemesinan (tm,e) = 0,115 menit
Daya pemesinan yang dibutuhkan (N|,e) = l,2i41 KW
Umur pahat pada kondisi produktif (T,,p) = 2,243 menit
Kecepatan potong (v,p) =155.333 • m/menit
Putaran spindel (n,p) = 543.790 rpm
Press Enter to Continue

Putaran spindel (n,p) = 543.790 rpm
Masukkan data putaran spindle yang ada dan sesuai
Putaran spindel (n,p) = 475 rpm
Kecepatan potong (v,p) = 135.727 m/menit
Umur pahat (T,p) = 4.038 menit
Ongkos pemotongan (Cp,p) = Rp 43.700 /produk
Waktu pemesinan (tm,p) = 0.049 menit
Daya pemesinan yang dibutuhkan (N,p) = 3.641 KW
Mengisi lagi (Y/T) ? y
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Type Symbol

Tensile test

. Yield point 
kgf/mm^ 
(N/mm2)

TensUe
strength
kgf/mm^
(N/mm^)

Elongation
%

1 FCD40 26 ntln. 
(255) mln.

40 mln. 
(392) mln.

15 mln.

2 FCD45
30 mln. 

(294) mln.
45 mln. 

(441) mln.
10 mln.

3 FCD50
35 mln. 

(343) mln.
50 mln. 

(490) mln.
7 mln.

4 FCD 60 40 mln. 
(392) mln.

60 mln. 
(583) mln.

2 mln.

5 . FCD 70 45 mln. 
(441) mln. f

70 mln. 
(686) mln.

2 mln.

Type .Symbol Hardness Hb

1 FCD 40 121 -  197

2 FCD 45 14 3-217

3 FCD 50 170 -  241

4 FCD 60 207 -  285

S FCD 70 229 -321



MITSUBISHI CARBIDE

0  COATED GRADES M ULTI -PHASE CERAMIC C O ATE D  INSERTS-

: FOR TU R N IN G

U E10
•  P01~P20(For steel)

Fine A l,0 ,

U SD S
•  K 01~K10{Fof cast iron)

Fine AliOi 

Fine TiC

Ti compounds \

Special ^
cemented carbide ,

U E SS
•  P20~P40(For steel)

Fine p N  

Fine AliO i

Fine TiC

Ti compounds 

Special
cemented carbide

u s i a
•  K01~K20(For cast iron)

Fine AliOi

F in ^ p C _____  ' X,

Ti compounds 

Special
cemented carbide

FOR M ILLING

FS15
► K10~K20(For cast iron)

F E S a
•  P10~P30(For steel)

T i com pounds

Special
cememed carbide
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MITSUBISHI CARBIDE GRADES
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■  MITSUBISH CARBIDE GRADES
Grades Application Recommendations

U SDS Coated carbide grade which has the highest wear resistance. 
Is the most suitable for turning and boring of cast irons.

L is ia Coated carbide grade which has good balance of wear resistance and toughness. 
Is suitable for medium to heavy duty cutting of cast irons.

6
u B ia Coated carbide grade which has high wear resistance and high plastic deformation resistance. Is suitable for cutting of 

steels at medium and high speeds. This coated carbide is also suitable for cuning of cast irons.

1sU

>
o UBBS Coated carbide grade which has high tougmess and high reliability on the cutting edge. 

Is suitable for interruped cutting of steels and stainless steels.

F315 Coated carbide grade.
Suitable for face miling of conventional cast iron, ductile cast iron and nodular cast iron at elevated speeds.

FE S a Coated carbide grade having a tough substrate ideal for milling most Kinds of steel.

d
> U PSO M Titanium compound coating on UTi20T. Designed for added wear resistance when milling and turning of steels, 

stainless steel and cast iron.

IMX33S Titanium carbonitride cemiet developed NX99 giving increased toughness on more difficult cutting applications.

IMXS3 0 Titanium carbonitride cermet for milling steels. Good toughness and thermal shock resistance. 
NX530 should be seleaed for steel cutting operations when NX55 encounters edge chipping.

i IMX33 Titanium cart>onitride cermet for high speed finish turning of steels and cast irons.
Excellent resistance to wear and deformation. NX33 is designed for applications with low to moderate feed rates.

o IMXSS Titanium carbonitride cemnet 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.

iM xaa Titanium carbonitride cermet for steel tuming operations when NX55 encounters edge chipping.

UP35IM A PVO coated cermet capable of both wet and dry cutting on a wide range of steels. 
Can also be used on interrupted cut applications.

UTiBO T Uncoated M 20 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.

8c
H T iia Uncoated carbide grade for general purpose tuming or milling of aluminum, cast iron, and all non-fen-ous materials.

HTiBO T Uncoated carbide grade. Suitable for rough machining of nickel base alloys.

1 i l MDBBO For the general finishing of aluminum alloy, non-ferrous metals and non-metals.

C

0)
;g

M B710 For semi-finishing and finishing of cast iron and ferrous sintered alloys.

O

r M B B Sa For finishing of hardened steel.



INDEXABLE INSERTS

IISO CODES-indexable Insert Code Key

H Q M

0 (D V < 0 >

P O W A
S L

T A A

C B

D <s> K A /
E <g> R 0
F <3^

O Symbol for insert shape

' ^ y '  U n a -

I
E

\  1
% Triangular insert with a facet 

(secondarv cutting edge)

Symbol m (m m ) d(m m ) s(m m ) Detailed dimension of M  class insert 
•Tderancas of insert height (mm)

A ± 0 .0 0 5 ± 0 .0 2 5 ± 0 .0 2 5 Inscribed
circle A 0 S U-1F ± 0 .0 0 5 ± 0 .0 1 3 ± 0 .0 2 5

C ± 0 .0 1 3 ± 0 .0 2 5 ± 0 .0 2 5 6 .35 ± 0 .0 8 — — — —

H ± 0 .0 1 3 ± 0 .0 1 3 ± 0 .0 2 5 9.S25 ± 0 .0 8 ± 0 .0 8 ± 0 .0 8 ±0 .11 ± 0 .1 3
E ± 0 .0 2 5 ± 0 .0 2 5 ± 0 .0 2 5 12.70 ± 0 .1 3 ± 0 .1 3 ± 0 .1 3 ± 0 .1 5 —

G ± 0 .0 2 5 ± 0 .0 2 5 ± 0 .1 3 15.875 ± 0 .1 5 ± 0 .1 5 ± 0 .1 5 ± 0 .1 8 —

J ± 0 .0 0 5 ± 0 .0 5 -± 0 .1 3 ± 0 .0 2 5 19.05 ± 0 .1 5 ± 0 .1 5 ± 0 .1 5 ± 0 .1 8 —

KiK ± 0 .0 1 3 ± 0 .0 5 -± 0 .1 3 ± 0 .0 2 5 2 5 .40 — ± 0 .1 8 — — —

L» ± 0 .0 2 5 ± 0 .0 5 -± 0 .1 3 ± 0 .0 2 5 31 .75 — ± 0 .2 5 — — —
M * _ ± 0 .0 8 -± 0 .1 8 ± 0 .0 5 -± 0 .1 3 ± 0 .1 3 •Tolerances of Inscribed circle (mm)
N « ± 0 .0 8 -± 0 .1 8 ± 0 .0 5 -± 0 .1 3 ± 0 .0 2 5 Inscribed

circle &UiK ± 0 .1 3 -± 0 .3 8 ± 0 .0 8 -± 0 .2 5 •± 0 .1 3

*A s  a rule, the sides of these inserts 
are as sintered.
Tolerance differs with insert size. For 
the accuracy of Class M , refer to the 
table on the right.

6 .35 ±0.05 — — — — —
9 .525 ±0.05 ±0.05 ±0.05 ±0.05 ±0.05 ±0.05
12.70 ±0.08 ±0.08 ±0.08 ±0.08 — ±0.08

15.875 ±0.10 ±0.10 ±0.10 ±0.10 — ±0.10
19.05 ±0.10 ±0.10 ±0.10 — — ±0.10
2 5 .4 0 — ±0.13 — — — ±0.10
3 1 .75 — ±0.20 — — — ±0.12

-  @ Symbol for tolerances '"  ___________

B

I t

--Vao'

£
N

. A'20*

Other
Clearance
Angle

O Symbol for normal clearance

[METRIC] : ;

[INCH]
. ■ i i : . V  -1

I I

Symbol for'chip breakera aihd/or for fixation

Metric Inch

Symbol Type Hole
configuration Chipbreaker Shape Symbol Type Hole

configuration Chipbreaker Shape Shape
Inscribed 

circle 
over 6 .3 5

Inscribed drcla 
under 5.B56 

rndudwg 7.938)

w With
hole
With
hole

Cylindrical
hole/
One
countersink 
(4 0 * -6 0 -)

No
chipbreaker r m r F T 7 With

hole
Cylindrical 
hole '

No
chipbreaker U J 2 S H J N

One-sided
chifibreaker C B 3 t S 7 M With

hole
Cylindrical
hole

One-sided
chipbreaker CEDOT 'TF. Lr

With
hole

u With
hole

Cylindrical
hole/
Double
countersinks
(4 0 '-6 0 * )

Noj
chipbreaker

With
hole

Cylindrical
hole

Double-sided
chipbreaker EES R fi;-

Double-sided
chipbreaker N Without 

hole
No
chipbreaker Fwn ' W A ' P

B With
hole

■H With
hole

Cylindrical
hole/
One
countersink 
(7 0 - -9 0 ')

No I
chipbreaker Emm? Without 

hole
One-sided
chipbreaker mm

One-sided
chipbreaker

Without 
hols

Double-sided
chipbreaker

With
hole
With
hole

Cylindrical 
hole/ . 
Double 
countersinks 
{7 0 ‘ ~ 9 0 ')

N o'
chipbreaker EB3

Special 
■ • design

Special 
■ design -

Double-sided
chip>breaker



I . ' '•■ ■ 'T r 'R .- ’ ■! 5 - 5

MITSUBISHI CARBIDE

Metric Diameter of 
inscribed 

circle 
(mm)

Inch

© S' Ze7
1— 1

0
U->J

A
U— 1

Inscribed 
circle 

over 6 .3 5

Inscribed circle 
under 5 .5 5 6  

(including 7.938)

04 03 03 06 3 .969 5

05 04 04 08 4 .762 6

06 05 05 09 5 .556 7

06 6 .00

11 07 06 06 11 6.35 2 (8)

09 08 07 13 • 7 .94 0

08 8 .0 0

09 16 11 09 09 16 9 .525 3

10 10.00

12 12.00

12 19 15 12 12 22 12.70 4

. 19 16 15 27 15.875 5

16 16.00

19 23 19 19 33 19.05 6

20 2 0 .00

27 22 22 38 22 .225 7

25 2 5 .00

25 31 25 25 44 2 5 .40 8

31 38 32 31 53 31 .75

32 3 2 .00 0

T

r 7 ' / 7 r ^  f  ^/r?' W; A : ^ , -  ?;■ / ;  
k  ^  .1  ^ J  !) i U  s ? , t / i

I ■ '-:9 i  i, ii] ŝ A’t H  ̂ i'l S -1 -i i ■ . :'■

O Symbol 
for insert comerl configuration

Metric Comer roundness Inch

00 Sharp nose 0

02 0 .2 Y

04 0 .4 1

pv 08 0 .8 ■ V;2 7

12 1.2 3

16 1.6 4

20 2 .0 5

24 2 .4 6

28 2 .8 7

32 3 .2 ;  8

OO(inch)
-  -or^*— 

MO(metric)
' Round insert ' Q *!-,

O Symbol 
for cutting edge condition.

Shape

7
Honing

No honing

Round
honing

Chamfer
honing

Round and 
Chamfer 
honing.

Symbol

Thickness
(mm)

Inch

Metric Inscribed 
circle 

over 6 .3 5

Inscribed circle 
under 5 .556  

(including 7.938)

01 . 1.59 — 2

02 2 .38 — 3

T2 2 .78 — —

03 3 .18 2 • 4

T3 3.97 5

04 4.76 3 6

06 6.35 4

07 7 .94 5 —

09 9.52 6

Q Symbol for insert thickness 

•

0  Symbol for cutting direction
Shape Hand Symbol

Right R

Left L

None

®  Symbol for chip breaker't: :; T j

No symbol c CA D

A
F HA MAT

A
MS PK

■ • w  '■



lAfTIRAF 5 -6

MITSUBISHI CARBIDE

CNGG PK
Shape o ISO Code

Metric Inch

Cermet Dimensions (mm)

d,

CNGG120404PK CNGG431PK

12

CNGG120408PK CNGG432PK

12.70 4.76

0 .4

5.16

0.8

Ordering example ; 300pcs CNGG120404PK NX55

CIMMA.
u

ISO Code Coated Uncoated Dimensions (mm)

Shape
Metric Inch to

s
3

o  o
l a  Q. 
3  3 1

| |
Itel
Oi

'^1

0

1
d s r d.

CNMA120404 CNMA431 • • 11• 0 .4

1 o CN M A I20408 CNM A432 • •  !
A

0.8

CNM A120412 CNM A433 • • ! ; •
12.70 4.76

1.2
5.16

, CNM A120416 CNM A434 • 1.6
—• ̂ 1 ft CNM A160612 CNM A543 • ! • e ô e 1.2

6.35
K  A " ~T 10

CNM A160616 CNM A544 • ! 15.875 6.35
! 1.6

d  ̂ j S CNMA190608 CNM A642 1 0.8

1 Q CNM A190612 CNM A643 • • 1
4 O AC

1----------
1.2

19
CNM A190616 CNM A644 •

19.05 6.35
1.6

7 ,93

CNMA190624 CNM A646 I I 2.4
Ordering example ; SOOpcs CNMA120404 U505

CIMMG
Shape L /

ISO Code Coated Cermet Uncoated Dimensions (mm)

Metric Inch
3

O
U)
3

! o
: y- lO 
■3

u>
s
3

s

I
3

mn
X
z

inlO
X
z

1 :
!Z - 3

o
d s r d,

f\Q
CNM G09T304 1 • :

9.525 3.97
0 .4

Q1
CNMG09T308 0 . 8 ^

J . 0 1

CNM G120404 CNMG431 • i • •  •  • • 0.4

1 *5
CNM G120408 CNM G432 • • •  •  • • •

12.70
0 .8

5.16
CNM G120412 CNM G433 • i * • 1.2

CNM G120416 CNM G 434 1 • ! i
1 ' 1.6

CNM G160608 CNM G542 i : 1
!

! i 0 .8

16 CNM G160612 CNM G543 1 • • • 15.875 6.35 ! ’ -2 6.35

CNM G160616 CNM G 544 ’ • ! I 1.6

CNM G190608 CNM G642 i
i • 1 0 .8

19
CNM G190612 CNM G643 • • • 1 • 1 A rtC

1
1.2

CNM G190616 CNM G 644 • • i
19.0b 0.35 ;

1.6
7,93

CNM G190624 CNM G646
i i i 2.4

JsL-

Please refer to page 2 for details of stock symbols. Ordering example ; 300pcs CNMG09T304 U610



INDEXABLE INSERTS LA!''!PTRAiT 3 - 7

CCGW.
Shape s

u
ISO Code Cemiet Uncoated Dimensions (mm)

Metric z
10
10
X2

0
1 d s r d, d.

06
CCGW 060200 •

— 6.35 2.38
0

3.75 2.8

-r
3 CCGW0602V5 • 0.05

09
CCGW09T300 •

— 9.525 3.97
0

6.0 4 .4
CCGW09T3V5 • 0.05

CCMT.
Ordering example ; 300pcs CCGW060200 NX55

Shape

ISO Code Coated Cemnet Uncoated Dimensmns (mm)1
[B
U Metric o

(0
10
83_ S!_D_ z_

1010
X 2_

§
s

1
d 8 r d. d,

06
CCMT060202 • • • • •  ;I 6 .3 5 |2 .3 8

0.2
3.75 2.8

CCMT060204 • •
■ 1 

•  i 0.4

CCMT080304 • • • !
7.94 3.18

0.4
4 .5 3.4uo

CCMT080308 • •  1• • 0.8

CCMT09T302 • ! • 0.2

09 CCMT09T304 • aODD • 9.525 3.97 0 .4 6 .0 4 .4

CCMT09T308 • • • • • 0.8

CCMT120404 • • • • • 0.4

12 CCMT120408 • • • • 12.70 4.76 0.8 7.5 5.5
CCMT120412 • • 1.2

CCMW.
Ordering example ; 300pcs CCMT060202 U610

Shape
rzn

ISO Code Coated Cermet Uncoated Dimensions (mm)

l±J
U Metric

1 3
X
z

1
o
P
X

d s r d, d.

06
CCMW 060202

6.35 2.38
0.2

3.75 2 .8
CCM W 060204 • • 0 .4

CCMW 09T302 0.2

09 CCMW 09T304 • • 9.525 3.97 0.4 6.0 4 .4

CCMW 09T308 • • • 0.8

CCMW 120404 • • 0.4

12 CCMW 120408 • 12.70 4.76 0.8 7.5 5.5

CCMW 120412 • 1.2
ease refer to page 2 for details of stock symbols. Ordering example ; 300pcs CCMW060204 U505



LAKPTRAK 3-8

I.

IISO CODE KEY-Turning Tools for External Machinings

c M

1=^
s.:'

f f r :

L N

[ - *

D E F H K .n ’ P S T u
60 70 80 100 125 1 150 160 170 1 200 250 300 350

Inscribed circle 
of insert (mm) 4 .76 5 .56 6.35 7.94 9.525 12.7 15.875 19,05 25.4

A
t— )

08 09 11 13 16 22 27 33 44

@ © 06 07 09 12 15 19 25

09 12 19 25

11 15 19 23 31



TURNING SYSTEM

PCFNR/L
X
I

“ t
r

- I

Right hand tool holder shown

Tool Holdaf No.

Stocked •  Dimensions (mm)

Insert No.

Spare Parts

Shim Shim Pin I Ctamp
Uvttr S  ! Wrench j Punch

R L h b 1. l> h, f
1 P L

PC FN R /L1616H 09 • • 16 16 100 22 16 20

CNMG 09T3 OSCN3T3 LLP13 11 n   ̂n

f
• i 

! 11 AC uw'v'iCD ‘ \ i uo

PCFNR/L2020K09 0 • 20 20 125 22 20 I 25

UkWU i •,} ' < VVJ rnr\ 1 r

P C F N R /U 0 2 0 K 1 2 • • 20 20 125 28
1

20  ̂ 25
i

CNMA :

CNMM

CNGG

\ 1 crKMo i 1 Di >1 LLCLU UCS106 HKY3DR . LLH4

P C F N R /U 5 2 5 M 1 2 • • 25 26 150 28 25 j 3 2 1

Please refer page 19 for inserts and page 268 for spare parts. Ordering axampie ; 5pcs PCFNR1616H09

PCLNR/L

Right hand tool holder shown

Tool Holder No.

Stocked Dimensions (mm)

Insert No.

Spare Parts

Shim Shim Pin CJomp j Clamp ,
Lever ! Screw W rench Punch

R L h b 1. l>
N  ' P

PCUMR/L1616H09 • « 16 16 100 22 16 ' 20
CNMG 09T3 :

i
LLSCN3n

I

LLP 13
1

LLCL13 ja C S 1 0 6  HKY25R ! LLH3
PCUMR/L2020K09 • • 20 20 125 22 20 i 25

PCLNR.^L2020K12 • « 20 20 125 28 20 25 i

1204
!

CNMA i

USCN42

1

LLP 14

1

LLCL14 'a C S 1 0 8  HKY30R LLH4PC LN R /L2525M 12 • • 25 25 150 28 25 i 32

PCLNR/L3225P12 • • 32 25 170 28 32 3 21
PC LN R /L2525M 16 • • 25 25 150 32 25 : 3 2 CNMG I 

CNMM , 1606 • 
CNGG ;

1
j

•LLSCN53 ' U.P15’

i
LLCL25 UCS508 HKY30RPCLNR/C3225P16 « • 32 25 170 32 32 1 3 2

PCLNR/L3232P16 • • 32 32 170 32 32 ■ 40

PCLNR/L3232P19 • • 32 32 170 40 32 ; 4 0
■1906 : I1SCN63 1 ULP16

I
LLCL16 |LLCS310 HKY40R i

PCUMR/L4040R19 • • 40 40 200 40 40 . 50



BORING SYSTEM

IISO CODE KEY-Boring Tools for Internal Machinings

rSinSTsSpe!

I < A >

D < 5̂ >

s m

T
A

V < S >

w

&

~0d

4---------- ---------

------ 1.----------------

08

10

l E ^
20
25

32

40

• • B
• 10 

. 12

16

.■20

. ‘ 2 5

• • 3 2

• ■ 4 0

#T(^

F 80

H 100
K 125

i m m 150

Q 180

R 200
S 250

T 300

U 350

OTool Length It (mm)

A1
1
1

M

P }? r
s ^ i

IC IX o o w yifll

F

K

<

9 5 ; ! ^
l-̂ 95’

Q
107'30' • 
117‘30'

n

U

Z

N

OHandoiTool

II
T i

T- -̂- r
C tJS

L ^ip-

Rojse

c ,

•h P ^ R i |
Inscribed 
circle of 
insarrtmm)

> / " A
I -  ' " A

3.97 02

4.76

5.56 09 S3

6.35 06 07 11 11 04

9.525 09  . 11 ’ 09 16 16 06

12.70 12 15 12 22 08

15 875 16

19.05 19 19



S«**SVUCR/L
a

-;-d-
Right hafid tool hoWer shown

Tool HokW  No,

Stocked Dlnnanslans (mm)

D r InM ftN o .

>

Spare Parts
damp Scr«w Wrench

R L d 1. li f a k‘ #
S20QSVUCR/L11 • • 20 180 32 13 1 7 25 0 .4 1103.:;') TS25 TKY08F

S25RSVUCR/L16'^ • • 25 200 40 17 1 5 32 0 .8 VCMW

S32SSVUCR /U 6 • • 32 260 50 n 1 5 40 0.8 VCMT 1604;! TS4 TKY15F

S40TSVUCR/L16 • • 40 300 63 27 1,5 5 50 0.8

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

C«*«SVUCR(Sf
Ordering example ; 5pcs S20QSVUCR11

93”

Tool Holder No. '

Dimanslorts (mm)

D r
1-

Insort No.

Span Part*
Clamp Screw Wrench

R d 1. l> f B k’ / $

C20SSVUCR11 • 20 250 32 13 1 7 25 0.4

VCMW
VCMT

1 1 0 3 ':: ) TS25 TKY08F

C25TSVUCR16 • 25 300 40 17 1 5 32 0.8 1604DO TS4 TXY15F

Please refer page 54 for inserts and f>age 268 for spare pans.

S...SCLCR/L
Ordering exampla ; 5pcs C20SSVUCR11

-.v d - — 20-

Tool Holder No.

Stockod Oimansionc (mm)

D r insart No.

niyiii n43iiu lym tKjKjtff snown 

Spars Parts
CSamp Screw Wrench

R L d 1. 1. f a k’ #
S08FSCLCR/L06 4 80 l i 6 0.5 15 11 0.4

CCMW
CCMT
CCGW

0 6 0 2 1; TS25 TKY08F. ... - V f 19 199 19 7 0.5 13 13 0 .4
S12KSCLCR/L0e • • 12 125 20 9 0.5 10 16 0 .4
S16MSCLCR/L09 • • 16 150 25 11 1 7 20 0.8 0 9 T 3 .a . TS4 TKY15FS200SCLCR/U)9 • • 20 180 32 13 1 7 25 0.8
S25RSCLCR/L12 « • 25 200 40 17 1 5 32 0 .8

1 2 0 4 0  ; TS5 TXY25FS32SSCtCR/L12 • • 32 250 50 22 1 5 40 0.8
S40TSCLCR/L12 f f 4p ?99 63 2.1 1.5 5 RO 0,8

Please refer page 18 for inserts and page 268 for spare parts. 
Please refer page 2 for dstalls of stock symbols.

Ordering example ; 5pcs S08FSCLCR06

183



Tiiigkat 
Kekasaran, 
ISO Number

Mean
Roughness 
Index •
\  ; urn R ; Vtoi

Peak to Valey 
Height

R̂  ; urn

Simbol
Segitiga Keterangan

N"12 50 163 120 Sangat Kasar
N 11 25 84 63
N 10 12,5 44 32 7 Kasar '
N 9 6,3 23 is
N 8 3,2 12 10 " 77 Normal
N 7 l.*6 6,2 6
N 6 0,8 3,2 3 Halos
N 5 0,4 1.7 1.6 V 777

N 4 0,2 0,9 0,9 Saogat Halu£ |
N 3 0,1 0,4 0,5 7777 1



LAMPIRAN 5-1

Analisa Rinci Proses Siiuulasi Langkah 1-2

n

( r p m )

V
( m / d e t ) (Rp/Produk)

R p
(Produk/men) (KW)

80
125
175
290
475
725
800
900

1000
1100
1200

19,217 
30,026  
42,037  
69,661 

114,1 
174,152 
192,168  
216,189  
240,21  
264,231 
288,252

46
30
25
29
93

360
498
736

1045
1437
1921

,706
,738
,243
, 3 7

,96
,246
,387
,53
, 8 8

,25
,85

0,91  
1 ,43 
2,00 
3,28  
5 ,03
5 .56  
5,21
4 .57  
3,83  
3,13  
2,54

0,515  
0,805  
1 ,128 
1 ,866 
2,884  
4,401  
4,875  
5,464  
6,07  
6,678  
7,285

Analisa Rinci Proses Simulasi Langkah 1-3

n
(rpm) (m/det) (Rp/Produk)

Rp
(Produk/men) (K^)

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



LAMPIRAN 5-2

Analisa Rinci Proses Simulasi Langkah 1-4

n

(I'pm)
V

( m / d e t ) (Rp/Produk)
R

(Produk/men) i l h

80
125
175
290
475
725
800
900

1000
1100
1200

22,859
35,717
50,004
82,865

135,727
207,161
228,592
257,166
285,74
314,314
342,88

10,733  
7 ,28  
6,338  

10,964  
43 ,7  

173,809  
241,088  
356,992  
507,486  
697,835  
933,492

4
6,25
8,70

14,29
20,41
17,86
15,38
1 2 , 2 0

9.62
7 .62  
5,81

0,613
0,958
1,341
2,223
3,43
5,243
5,785
6,508
7,231
7,954
8,677

Analisa Rinci Pi'oses Simulasi Langkah 1-5

n
(rpm)

V
(m/det) ^P(Rp/Produk)

R p
(Produk/men) (K^)

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 3,77 6,404
1100 338,492 1874,78 2,88 7,044
1200 369,264 2508,14 2,22 7,685



LAMPIRAN 5-3

Analisa Rinci Pi'oses Simulasi Langkah 1-6

11

(rpm)
V

(m/det) (Rp/Produk)
R p

(Pi'oduk/men) ah

80
125
175
290
475
725
800
900

1000
1100
1200

34,54
53,996
75,556

125,271
205,081
313,019
345,4
388,575
432,75
474,925
518,1

100,051
86,021

122,19
455,593

2254,02
9229,68

12827,5
19022.3
27063.3  
37232 
49819,7

0,45  
0 ,70  
0,97  
1,46  
1,34  
0,56  
0,42  
0 ,30  
0, 21  
0,16  
0 , 12

0,927
1,448
2,027
3,166
5,19
7,921
8,741
9,833

10,926
12,019
13,111

Analisa Rinci Pi'oses Simulasi Langkah 1-7

n
(I'pni)

V
<m/det) (Rp/Produk)

Rp
(Produk/men)

Nc
(KW)

80 23,864 18,742 2,28 0,213
125 37,287 12,559 3,57 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
900 268,47 490,388 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



LAMPIRAN 5-4

Analisa Rinci Proses Siniulasi Langkah 1-8

11

(rpm)
V

( m / d e t ) (Rp/Px'oduk)
R p

(Pi'oduk/men) (KW)

80
125
175
290
475
725
800
900

1000
1100
1200

42,704
66,759
93,415

154,881
253,555
387,005
427,04
480,42
533,8
587,18
640,56

55,152
63,344

122,728
560,439

2862,79
11764.4  
16354,2
24256.5
34513.5
47484.1
63540.1

0,89
1,38
1,88
2.49
1.50  
0,48  
0,35  
0,24  
0,17  
0,13  
0,09

1,146  
1,79  
2,506  
3,914  
6,417  
9,794  

10,807  
12,158  
13,509  
14,859  
16,21

Analisa Rinci Pi'oses Siniulasi Langkah 1-9

(rpm)
V

(m/det) ^9(Rp/Px'oduk) (Produi/men) (K^)

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
475 85,761 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



LAMPIRAN 5-5

Analisa Rinci Proses Siniulasi Langkah 1-10

n

(rpm)
V

( m / d e t ) (Rp/Pfoduk)
R;

(Px’odui/raen)
N c

(KW)

80
125
175
290
475
725
800
900

1000
1100
1200

18,84  
29,437  
41,212  
68,33  

111,919 
170,737
188.4  
211,95
235.5
259.05
282.6

13,339 
8,759  
6,87  
7,995  

24,865  
94,557  

130,759 
193,174 
274,259  
376,847  
503,876

3,19
5

6,99  
11,49
17.86  
20
18.87  
16,67  
14,08  
11,76
9,52

0,505  
0 ,79  
1,106  
1,83  
2,828  
4,321  
4,768  
5,364  
5,96  
6,556  
7,152

Analisa Rinci Pi'oses Simulasi Langkah 1-11

n
(rpm)

V
(ra/det) (Rp/Pi'oduk) (Produi/men) ( & )

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 279,774 947,2 5,05 7 ,08
1200 305,208 1266,77 4,03 7 ,724
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Analisa Rinci Proses Sinmlasi Langkah 1-12

11

( r p m )
V

(ni/det) (Rp/Produk) (Produi/men)
N c

(KW)

80
125
175
290
475
725
800
900

1000
1100
1200

21,854  
34,147  
47,806  
79,262  

129,826  
198,055  
218,544  
245,862  
273,18  
300,498  
327,816

112
75
63

100
381

1503
2084
3084
4384
6027
8062

,493
,546
,789
,242
,186
.18

,72
,21
,91
,91

0 ,38  
0 ,59  
0,83  
1,36  
1,99  
1,86  
1,64  
1,34  
1,06  
0,84  
0,66

0,586
0,916
1,282
2,123
3,281
5,012
5,531
6,222
6,913
7,605
8,296

Analisa Rinci Proses Simulasi Langkah 1-13

n
(rpm)

V
(m/det) (Rp/Produk) (Produ^/men)

N c
(KW)

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 94,75 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
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Analisa Rinci Proses Simulasi Langkah 1-14

n

( r p m )
V

(ra/det) (Rp/Produk)
R

(Produ^/nien) (kS)

80
125
175
290
475
725
800
900

1000
1100
1200

30,395
47,492
66,523

110,238
180,471
275,456
303,952
342,946
379,94
417,934
455,928

38
29
34

107
512

2089
2903
4304
6123
8423

11270

,489
, 6

,913
,259
,563
,63
,35
,54
,39
.57
,9

1,14  
1,78  
2,48  
3,89  
4,31
2.25  
1,75
1.26  
0 ,9 2  
0,68 
0 ,52

0,815  
1,274  
1,782  
2,786  
4,567  
6,971  
7,692  
8,653  
9,615  

10,576  
11,538

Analisa Rinci Proses Simulasi Langkah 1-15

n
(rpm)

V
(m/det) (Rp/Produk) (Produi/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

1000 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
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Analisa Rinci Proses Simulasi Langkah 1-16

11

(rpm)
V

(m/det) <Rp/Produk)
R

(Produ^/men)
N c

(KW)

80
125
175
290
475
725
800
900

1000
1100
1200

9,797
15,307
21,43
35,531
58,198
88,829
97,968

110,214
122,46
134,706
146,952

174,114  
111,753 

80,708  
54,306  
61,978  

153,768  
204,023  
292,297  
407,832  
554,623  
736,843

0 ,24
0 ,38
0 ,53
0,88
1,44
2,15
2,34
2,56
2,74
2,86
2,92

0,234  
0,365  
0,511  
0,848  
1,389  
2 , 1 2  
2,337  
2,481  
2,756  
3,032  
3,308

Analisa Rinci Proses Simulasi Langkah 1-17

n
(rpm)

V
<m/det) (Rp/Produk) (Produ^/men) (KW)

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
475 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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uses doSjCr-^;.
var d_o,dm,a,It,d,f,b,h : real; 
kr ;byte;
n,vf,tc,v,ctvb,nl,p,m,vb,q,ct,t : real; 
nc,eff,fV,k s ,ks11,z ,ck,cj,cvb,cv : real; 
tm,td,cral,cm2,coti,e ,csh,r ,ce1,ce2,cp : real; 
jawaban : char:

LAWTRAN 7 -1

r  e s i  s t  e r  s ;

Begin
r e p e a t

c l  r  s c r ;
got oxy
gotoxy
gotoxy
gotoxy
gotoxy
c 1, r  s c r  ;
gotoxy
gotoxy
gotoxy
gotoxy
gotoxy >
gotoxy
gotoxy
gotoxy
gotoxy
d :=(d_o
gotoxy
gotoxy
gotoxy
gotoxy
gotoxy
gotoxy
gotoxy
gotoxy
gotoxy
gotoxy
gotoxy
gotoxy
gotoxy
gotoxy
gotoxy
got oxy
gotoxy
gotoxy
gotoxy
gotoxy
gotoxy
gotoxy
gotoxy

20.5);writeln (’PROGRAM SIMULASI PROSES BUBUT’);
30.5);writeln (’DIBUATOLEK
28,10);write in (’JONG CHING SIONG’);
32,12);writeln (’2449005 1 ’);
25,14);writeln (’JURUSAN TEKNIK MESIN’);read In;

awa ( d o )

(dm) = ’);

10.5) ; wr i t e I n ( ’ D i. a me t e r
35.5):read (d_o);
40.5);wr i te (’m m ’):
10.6);write (’Diameter akhir
35.6);read (dm);
4 0,6);wr i t e (’m m ’ ) ;
10.7);w'rite (’Kedalaman potong (a)- =
35.7);read (a ) ;
40.7):write (’m m ’);

+dm)/2;
10.5);write (’Panjang pemotongan (It) =
37.5);read ( It);
40.8);wr i t e (’m m ’);
10.9);write (’Gerak makan (f) =
30.9);read (f);
3 5,9);wr i t e (’mm/r e v ’) ;
10.10);write (’Putaran spindle (n) = ’);
35.10);read (n );

10);wr ite (’rpm’); '
11);write (’input kr = ’);
]1);read (kr);

10 , 12) ;write (.’ ctvb 
20, 12);read (ctvb);
10.13);wr ite (’n 1
20.13);read (n l };
10.14) ;wr i t e (’p
20.14);read (p );

40
10

10.15);wr i t e (’m 
20, 15);read (m );
10.16);write (’vb
20.16);read (vb);
25.16);write (’m m ’
10.17);wr i t e (’q

=

=  ’ ) ;
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gotoxy ( 20 ,17) ; read (q );
gotoxy (10, IS) :wr i t e ( ' td j ;
gotoxy (17, IS) ; read (td) ;
gotoxy (25, 1 O \ 1 o / ;wr i t e ( ' m e n it M  :
gotoxy (10, 19) ; wr it e ( ’ cm ■= Rp ’ ) ;
gotoxy (25, 19) ; read (cml);
g 0 t O X j ■■ (30, 19) ; vv r i t e ('/men i, t M  :
go t oxy (10, 20 ) ; wr i t e ( ' c o t i = Rp M  ;
gotoxy ( 0 O ̂ 20 ) ; read ( co t i ) ;
gotoxy (10^ 2 1 ) ; wr ite ( ’ e = ’ ) ;
g o t o X y ( 9 0 21 ) ; read (e) :
g o 1 0 X 3̂ ' ( 1 0 , 2 2 ) ; write ( ’csh = Rp ’ ) ;
gotoxy (22, 22) ; read (csh) :.
■gotoxy d o ’2 3 ); wr i ' t  e In (’Press Enter
c 1 r s c r ; \j
gotoxy ( 1 0 , 4) ;wr i t e ( ’r = ’ ) ;
gotoxy ( 2 0 , 4) ;read.(r) ;
gotoxy ( 1 0 , 5) ;'.vr ite ( ’ D i- a 1)1 e t e r r a t a - 1
goto X y (45, 5) ;wr i te (’m m ’);
v:=3.14 * d * n/I 000;

to Continue ̂ );r e a d 1

( d ) , d : 6 : 2

gotoxy (10, 6) ;w rite ( ’v ’ , A':6:3) :
gotoxy ( 25 ,.6) ;wr i t e ( ’m/m in’ ) ;
got oxy ( 1 0 , ’ ); w ■' i t e (’ksl 1 zr •1 •/
gotoxy (20 7 ' •' y •read (ks 11);
gotoxy ( 10, .wr j t e ( bz = ' ] •
gotoxy ( 20., o .read (z ) ;
got oxy (10, 9) ;wr i t e ( ’ ck _ j :
gotoxy (20, 9) ;read (ck ) ;
gotoxy ( 10, 10) ; wr i.t e (’cj = ’):
gotoxy (20, 10 ); read (cj)-;
gotoxy (10, 1 1.) ;wr ite ( ’ cvb  ̂\ . i •
got oxy / n\ ■ V :11 ); read (cvb) :
gotoxy (10, 12) ;wr i t e ( ’cv ’ ) ;
gotoxy ( 20 .12) : r e a d (cv ) ;
gotoxy ( 10, 1 3 ) wr i t e ( ’ e f f - • \ .
2.0 t OXA' ( 20 ,13) ; r e a d (eff ) ;
b - a / i s i n (Icr/ 1S.0̂ !̂ 3 . 14));
g o t 0 X 3' ( 10, ;wr i t e (’Lebar g J■am (b)
got oxy (35, 14) ;wr i t e (’m m ’);
h ; = f * c: jn (k i:VIS 0 3.14 \ .; :
got 0X3' ('lO ,15) ;wr i t e (’Teba] gei■am seb
gotoxy ( 55 ,15) :wr ite ( ’ mnr ) ;

(h) M l ; 6 ; 3 )

vf : = f=;̂ n; 
tc;=lt/vf;
' g o t o X y ( 10 
^otoxy (25

,16);write ( ’ vf■ = ’,vf:6;3);
,16); wr ite ( ’ mm/inin ’ ) ; ■



got oxy ( 10 , 1 7 ) ;\vr i t e ( ’ t.c = ’ , t c : 6 : 3') : 
gotqxy (25,17);write {'men it’);
ct : = ctvb*exp ( In ( vb ) t-m )^=exp{ 1 n {h )•-!={-p ) ).*exp( ]n(b)*(-q) ) ; 
gotoxy (10,1S );w r 11 e (’ct . = ’,c t :6:3); 
t : = e Xp ( I n ( c t /v ) =i- ( 1 /n 1,) ) ;
go t oxy (10, 19.) : wr ite ( ’ Umu r pahat (t ) = ’ , t : 6 ; 3 ) :
go t ox y (35,19); w?r i t e ( ’ men it’);
ks : = ks 11 ’-^exp ( 1 n ( f ) =!■ ( - z ) ) ck^c j ̂ 'cvb^'cv ;
gotoxy ( 10 , 20 ) ; wa'i t e {’Cjaya potong spesifik (ks) = ’ , ks : S : 3 
gotoxy ( 50 , 20 ) ; W'r i t e (’N/mra2’);
1 V : = k s * h ;
gotoxy■ (10,21);wri te (’Gaya pemotongan (Fv) = ’,fv;S;3); 
got oxy (50,21);wr ite (’N ’): 
nc : =fv*v/( 60000^-ef f ) ;
gotoxy (10,22):write (’Daya yang dibutuhkan = ’,nc:8:3); 
gotoxy ( 50 , 22 ) ; wa'i t e (’K W ’):
gotoxy ( 10 , 23 ) ; v.-r i te 1 n (’Press Enter to Cont inue ’ ) ; readln :

cm2 ; =cinl * t in ;
go  t o x y  ( 1 0 , 5 ) ; wr i t e ( ’ Cm = Rp ’ , c m 2 : 6 ; 3 ) ;  
go  t o xy  ( 2 5 , 5 )  ; ŵ r i t e ( ’ / pr odu k ’ ) ; 
cel. ; - c o t i .  / e + c s i h / r ;  
c e 2 : = c e 1 " t c /1 ;
go t oxy (10,6) ;wri te (;,Ce = Rp ’ . ce2:6:3 )
gotoxy (25,6) ; w‘r ite (*/produk’);
c p :=cm 2 + c.e2 :
gotoxy (10,7) ; w r 1 1' e (’Cp = Rp ’.cp:6:3):
got oxy (25.7) ;\vrite (’/produk’);
t m : = (tc + t d̂ ;̂ tc/t ) ;
gotoxy (10,8) ;write (’tm '= tm:S-: 3) ;
gotoxy (25,8) ; i t e (’men i t/pr oduk■);
gotoxy (10,16);wr i t e (■ ’ Meng i s i lagi (Y/T)
g 0 1 o X y (31,16,) ; read ( j awaban ) ;
i. n t r (5,reg);
unt i 1 ( j awaba n = ’t ’) or (jawaban=’T ’);

’ ) ;

end .


	logo: 
	ukp: 
	master index: 
	back to toc: 
	help: 


