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Computer-aided manufacturing software technology improvements to
improve the processing efficiency

Graduate student : Chen Chieh-Yu Advisors : Dr. Chang Zue-Chin

Department of Mechanical Engineering
National Chin-Yi University of Technology

ABSTRACT

While improving the quality of life, the demands in material by people
have already changed from the traditional scratching along with basic living
to the needs for consumption in food, clothing, shelter, transportation,
education, entertainment. With breakthrough advances in human technology
and the digitization of the information of the modern consumer products have
gradually become the trend of high consumption work of art such as home
decoration, appearance sculpture, metal gate, handicraft displaying,
automobile design or its outside modification, safety helmet shape, mobile
phone appearance or designing in its outer cover, individualized

transformation..and so on.



There have been more and more consumer products emphasizing the
personalized idiosyncrasy, the way of its production is not just limited to
traditional mass production, more demands are coming from customization.
Design and manufacture of digitization are absolutely a way that can't replace.
That is the way can reach fast designing and producing requirements for the
customer within a short time.  Also only use this way, that can accumulate
and pass on previous experience and knowledge, reduce the time and
meaningless waste of resource, and as well promote production efficiency
ency, which can even more bring up progressive civilization for human being.

Hereby this text intends to explore the calculation principle and its
advantage and disadvantage through the software of present Computer Aided
Manufacturing (CAM), how to use the practice technological way to improve
its shortcomings, and find out itself logic then make the secondary
development on the software of Computer Aided Manufacturing (CAM). It
expects to upgrade superior processed quality and efficiency, reduce the tool

wearing, shorten processing time for optimized application.
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? i ARE -

T By B 7] B2 %45 K
Clamping methods of cutter(shank)
with tool holder

7132 81 7] B2 # 4 (clamping)

& F 84 7 (collets & chucks)
CEBPRAETRAGEEER

SA&EPRAEDRA—®)
% R # % ( hydraulic pressure)

SR PR RGRAWENR)

¢ = % # 4% (three-point compression)

e E PR A A(—E)
BIO0Ba4ed 7 |7 B 4352 58 1/5[11]
J1 B Z & R BLER PE R 4F T 3\

Collets & Chuck ( NUT) Clamping
method

ROl ~ Bidded 7 fe 2o id]7 B &35 34 2/5[11]
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R AT TR
I or hrink Clamplng holder

s hataidl a-umn-hw
Fat.ro. n _4

B R /)v X,

; 2 o 1 X,
(induction) (Hot air) (Coller)
B 52 B4 7 s i) 7 E & 4F3 N 3/5[11]

71 B2 R B & A5 77 X
lic Clamping method

B D3~ Bikdcd 7 Jo r2p )7 £ & 3% 3% 4/5[11]

71 Bz = 8 k45 K
3-Point Clamping method

A /w ik B: Z 250y C: )i/\JJ_E?!) A KT

B] b4 ~ r§ FAcl 7 Jegrip iy B ‘}#‘,F—% B 5/5[11]

66



o~ IWMARIIE T] B2 T4
Balance of Spindle & Shank & tools

¥ 481 77 4% 7 F #(Unbalance) :

- G IRHLCE < ) SR TR P
08+ A2 R B

8.3 77 (Centrifugal force):
He ¥& $(Rotational axis)

fér 4 /7 (impact force)

BI55~ b 74 ~ 7 2 TgraE A45[11]

DR N )
Cutting tools unbalanced

F P #7(Unbalance) : & & 34 5155 38 o o0 b ] P f

'~] Rotational Axis '

\

BH6~ 74 ~7 22 THgF% 44511

1| 71 B
Cutting tools balanced

P #(balance) : Eou ShHLIEH o0 B P BI(ES)

BIOT~7 4 ~7 ELH&FA47[11]
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B 61 ~ CAM %Az & 48[ 9]

=2

2 iR A T AR 4 e T

High Speed Machining

Comparison of conventional vs. high speed machining

Indexable tools (face mills)

Work material Conventional speed High speed
m/min ft/min m/min ft/min
Aluminum 600+ 2000+ 3600+ 12,000+
Cast iron, soft 360 1200 1200 4000
Cast iron, ductile 250 800 900 3000
Steel, alloy 210 700 360 1200

Source: Kennametal Inc.

Bl 62~ 7 4l % & i s 1 v 1 [11]
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3.2 #* X F A Nl

%~ APRE SEcK

T

#23% & FH(X. shoe)

e = (XY, Z/mm)

work-pocket 145, Y200, Z-6
7 & % <t (mm) 012 06 04 R2 R1
7 ,,E'Tﬂj;\: T kv T kv T kv R4 R4k
b1 g ¥4 | AHEF | APEF | AR | ARFR
L 4o 441 Aded | B A1 | Btea
7 B ied(mm) | 5.85/Z0.5 | 2.85/Z0.5 | 1.85/Z0.5 0.5 0.1
3 fhig g (rpm) 16,000 18, 000 20, 000 20, 000 22,000
T 7S
i 80 80 80 80 80
(mm/min)
R
. 1,500 1, 800 2,000 2,000 2,500
(mm/min)
AR e 1 pFRP
! 31:54 8:54 11:18 30:06 2:01:36
(& F)
A F‘é’:Fé&
%g‘?\ 36:55 16:55 27:46 37:55 | 2:41:07
(& )
AR
o 5:01 8:01 16:28 7:49 39:31
(& 4
EX AN
%) 86.41% 52.61% 40. 70% 79. 38% 75.47%
0
'?K,f,—%ﬁ.l FEF R
4 1 pF 140 & 38 F)
CRERED) P

22 @ % EF A1 BN 41 2R
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%~ APRE SEcK

T

#23% & FH(X. shoe)

e = (XY, Z/mm)

work-zigzap 145, Y200, Z-6
7 £ = <t (mm) R6 R3 R2 R1
7 £ Aj5% Rk B5 = E5 = E5 =
P AR | ARSI | AARNIR | AR
s Poeden | WY | B den | e
7 B EE#(mm) 1.0/Z2 0.7 0.5 0.1
A fhig i (rpm) 16,000 18,000 20,000 22,000
T 7S
i 80 80 80 80
(mm/min)
R
i 1,500 1, 800 2,000 2,500
(mm/min)
A 1 PR
! 59:36 23:48 30:06 2:01:36
(& %)
A F‘é’:Fé&
%g‘?\ 61:54 26:58 37:55 | 2:41:07
(& )
WAPER
o 2:18 3:10 7:49 39:31
(& %)
WA
96. 28% 88. 26% 79. 38% 5. 47%
%)
'?K,f,—%ﬁ.l FEF R
A} P AT A 254 F)
CRERED) P

F 3~ @ F AR B A 2 N e ) 4 1 Rl
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