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Optimization Parameters in Machining for Taper Turning
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Abstract

The aim of this study is to determine the optimization parameters for taper turning operations. The turning is
single pass method. The objective functions are the minimum unit production time criteria and minimum unit
production cost criteria. The machining constrains are under various parameters such as cutting speed, feed rate,
depth of cut, degree of taper machining and machining capabilities (surface roughness, cutting force, cutting
power). The results of this study showed that the optimization of the minimum unit production time criteria is
equal to 1.05 minutes per piece. The cutting speed is213.45meters per minute, the cutting force is 3.20 KN, the
cutting power is 6.27KW and the surface roughness is 1.04 ym. The minimum unit production cost criteria is

equal to 36.60 baht per piece. The cutting speed is74.13 meters per minute, the cutting force is4.40KN,thecutting
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power is 2.29 KW and the surface roughness is 2.43 ym. And then, the optimum machining parameters were test

the taper turning with CNC that can machine the appropriate workpiece.

Keywords:Optimization, Taper turning, Machining Parameters
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Figure 1 Single pass taper turning model

aun1alnang

(2
'

- mmﬁnmlumwﬁma%m‘hq@ﬁa
te
Tp :Tms +TI +_Tms (4)
t
p
WNUANT AINFNNIIN (2) Uz TAINFUNIIN

v
o o

(3) G9%w

( =zDL |D-D/|
" {1000V .f | 4sin6 |
+[te+ (L +hy)]

t,( #DL |D-D/|
t, | 1000V.f | 4sing

4 oa e t /& &
3 tpﬂaa']&lqmiﬂdlla@]@ 113+ et A0 IUIVVDI
p

(2

%umuﬁmmmwﬁmiﬁﬁam:ﬁauﬂﬁmw%aﬂ%’ugu
Jaealna

o

- Lﬂmﬁﬁunuwﬁm@ia%m‘hq@ 39
ke
tp

UC =K,T,,, +k,T, +k, t—eTmS + (6)

tp

WNUANTM NFUNIA (2) It

zDL |D,’-D/|

°| 1000V | 4sino |
+ ko [tc + (hlL + hz)]

t,( #DL |D,-D/

1000V.f | 4sin@ |

Tms

UC =k

L
t

k( =DL |D-D?
|

t, (1000V.f | 4sin@

22INANITAALRD

- anuilunisda (V) dvesanuiiaa
@"hq@ (V) uazAnueaagaga (V,) il

V<V <V, (8)

- farn1Iten (ﬁﬁaamaaé’mﬂmiﬂau@%wq@
(f) Lm:é‘mﬂmiﬂaugaq@ (f,) it
9)
- anuanlunsea (d) TreanuAnlunTaa

fL<f <f,

: o &
GgA (d,) WAIFA (d,) AN
d <d<d,

A A o s A A o
- aji‘!lzﬂia{]lla@](ﬂ(tp) ﬁjﬂmaﬂaqqlaﬂiaﬁua@]@

(10)

8@ (T,) W9zDNELAI09NaAAFIER (T )0 9%
T, <t, <Ty (11
- uwlumsaa (Fiwualuinauaadussnuin

nga (F,)asl

F=kf“d" <F,

- Masnwlumsaa (P) Lilfiuanaiasans

(12)

swsarhnuled (P) veuniasdanalay
)7
FV_ _kfed'V _

= (13)
61207 612077 ~ “




MsaTIneneaasuazinalulad v inssoumiznIany

MY AT M INMINISBAMENINNIIL AT 9

a Y o X
- MADUIERINNAAANLIWIN (Q) AI1

Q=k\V f?d° <Q, (14)
- AR T (SR) il

f 2

—<S (15)

8R R

msméf’auﬂ‘sﬁmmzauﬁqm
MNMIANBTIANNTUN BTV BIAILU TA4 9
NIRRT AR T IR UNTZUIRNIINAS
Feaudr NniuAFILULIasnIndamaas Ao
aumﬂﬂmmﬂmmnmﬁnmlummﬁmﬁﬁq@
(8UN137 5) LLa:mmsﬁﬁunummﬁmiaéu@;nq@
(FWNIT 7) ijaﬁ"maaLﬂymmﬂﬁayjmﬂﬁ"ﬁm‘ﬁﬂbﬂ
@199 (aum‘sﬁl 8-15) JuAUABNA DN TRIAN 62
LLﬂiﬁmm:auﬁ'qﬂ Tuaudsoitlsldsunsuaulnned
T16.0 gaoluntsuridynilasleas Linear
Optimization wazld Minimum Function%waﬁvlﬁ%’m
aswnAnit ﬁ]:vl,ﬁﬁ'sLLﬂiﬁmm:auﬁq@mwLﬁiau"lmﬁi

MARG

a '
NAaNIINAADILAZILAINICUHNA
mi‘ﬂ@amm@hﬁmm:awﬁqmﬁm%’um:mumi
NRISUINIWIBULA LN AR AN AT LI AN THAAG DT
@ﬁqmm:mmﬁﬁunmia%m‘hq@

1 > d. o

a1aulsnmvne
U 4 U g &
magammﬂumzﬁﬁﬂmﬁ WRAILU Table 1 — 3 T4

Iﬂﬁ’luﬂ'ﬁmmﬁmm:auﬁq@ém’%“umiﬂﬁaL’%'m

Table 1 Workpiece andcutting toolresearch

Table 2 Variables used in the research

Variables (Unit) Meaning
TC (min) Minimumunit production time.
UC (baht) Minimum unit production cost.
flmm/rev) Feed Rate
V(m./min) Cutting Speed
F (N) Forceinmachining
P (Kw) Power
SR (um) Surface

Table 3 Control variablesin research

Parameter Value

Overhead cost ko = 32
(bath/unit)

Cost of cutting edge ki = 80
(bath/edge)

Atthecutting tool te = 1.50 (min/cut
edge)

Life ofcutting tools t, = 25 min

Minimum and maximumageof cutting T, = 25 min,

tools T, =45 min

Temperaturebetweencuttingtheworkpiece | Q= 1000 °c

Timeconstantof thecutting toolmoves hy = 0.01min

Cuttingtimeconstant ofmotion h,= 0.3 min

Depth ofcut d=1mm,
d,=6 mm.

minimum and maximumfeed f,=0.1 mm/rev

f,= 0.9 mm/rev.

Minimum and maximumcutting speed V,= 50 m./min
V= 500m./min
Tool replacement life Tr= 240 min
surface roughness SR,=10 um
Force FU = 5000N
Power PU =200 Kw

Parameter Value
Materials carbon steelS45C
Length I =300 (mm.)
Diameter, @ D2= 50 (mm.)
Diameter, @ D1= 40 (mm.)
Tool materials Cemented Carbide
Nose radius R= 1.2 (Degree)
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Table 4 Analysis ofminimum unit production time

time | Velocity( Feed |Force (N)| Power Surface
(min) | m/min) (mm’/rev) (KW) (um)
1.05 | 213.45 0.1 3200 6.27 1.04

Table 5 Analysis ofminimum unit production cost

cost Velocity(m/min) | Feed Force Power | Surface
(bath) (mm/rev)| (N) (KW) (um)
33.60 74.13 0.15 4400 2.29 2.43
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Figure 2 Minimum unit production cost



MsaTIneneaasiazinalulad arwinsssurmianIany

@
<

ﬂ']iﬂi:"qu%ﬂmswﬁmnﬁ'u;Jmmimu?éi’ﬂ AN 9

4 s
Figure 3 Minimumunit production time

una;ﬂ

v o ]
=

M8 IuATIR LT U8R I3 T NTRINANITRUNEA

q
(2
o

o o 2 2 ) a a '

FMTUMINAITUIN 1a ﬂﬂmﬂgdmzaﬂﬁmwmadmm
wislumsddinnunaase lagldinosinanaadatn
OI U 1 : ; A 1 ]
dgauaznIidun udaBudnge Funmwidngg azag
meld@awly IunulszanTAwuadaIadans Il
Tusunsuanlnnestueo  lunmsdrwmmidnaiudsn

A o edad o =
waeaNNga naawsnangalumauidywlunanis
a o & & a 1 e e A A
5t dakwnaminmlumInfadaTudige Aa 1.05 wil
& v a 1. .a A =y
uazNO AU UMINAad aTudnga Aa 36,60 Lndad
a 2 a
TuniseanuwuuwazidouldsunsnaislusunIuanlin
& ° 2 =2 @

NBTTU 6.0 FRUAANVANIUMIARIYINAL 1 (NY.)
Waz A189aIINITUanaataanaINaIINIIIRLADS
TNDIANUSNGA, W3IMN1T600, waziaIluAITae
WanauanInzedinIainddaluifniuquais

AauNILADT

v a
LaNd1T919a9
A A N o a5
1. fia@ns oNIFIA uaziaadna qmam‘. (2546)N17
ﬂ%’uﬂqumwmwdaﬁﬁa agﬁtﬁnumawﬁ
‘[m‘i%mﬂaamq‘ﬁ. MNeulazInIAneE Aa.u.
mﬂ?mﬂgmam? 2AFIANTIW NANINLRE
inaluladwszaanindsuy3
a Ao &5 A = o A % A A
2. 1Nuseend a3dseny, nsaadeaualaiaIaddla
NA.ANNATIN 1, FUNARUWNRINERY

URIRIIAN, 2555.

3. Agapiou JS. The optimization of machining
operations based on a combined criterion, Part-
1: The use of combined objectives in single pass
operations. Transactions of the ASME Journal of
Engineering for Industry 1992 I; 114: 500-507.

4. Agapiou JS. The optimization of machining
operations based on a combined criterion, Part-
2: Multipass operations. Transactions of the
ASME Journal of Engineering for Industry 1992
II; 114: 508-513.

5. Chen MC, Tsai DM. A simulated annealing
approach for optimization of multi-pass turning
operations.International Journal of Production
Research 1996; 34: 2803—-2825.

6. Vijayakumar K, Prabhaharan G, Asokan P,
Saravanan R. Optimization of multi-pass turning
operations using ant colony system. International
Journal of Machine Tools & Manufacture 2003;

43: 1633-1639.



