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This study suggests an algorithm for tooth profile generation of free form curve involute gear, a special gear, of which
the pitch line is a free curve instead of a circular one. For the first, a methodology for calculation of the tooth curve is
developed and formulated. Then the formulated algorithm is programmed for manufacturing and verified by computer
graphics. Next, the calculated results are changed into NC codes to apply to wire electric discharge machine(WEDM).
Finally, the machined gear is examined in engagement with a standard involute gear.
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Fig. 6 Gear tooth gereration on the Free form Curve
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Fig. 8 Gear machined with a NC Program on the
CNC Wire Cut EDM
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Table 1 Machining Conditions of CNC Wire Cut -EDM

Machine Fanuc W1 Wire Tention 1200
Controller Fanuc Wire Speed 10 Mm/min
Material SM45C Gap 0.03 mm

On Line 7 sec Cutting Speed 2.2 Mm/min
Off Time & sec Resistance 2-3% 10e4 2cm
WireDia | 0.25mm Offset Axial, GAOHLTO

ojo ZA WAL ¥ 7l2RAE Table 13} 2tk

4. HAL ¥ 0F

T
2
SN

2L o N
Nt
=
o
R

r2oh ok
to
e

ol

il

g flo mi ox Ok Im o . % H4z 44 |o
I - A TR RN
~ % oxl

o} .
4 oo

Hor
£
re
)
i _‘?,

Wo1o gk HT ofer Rl fE oo 2 ope N ool rlo

offl
1 o
1.
=
<
B ox
..
v
>
m

Fig. 9 Comparison of the Ideal and the Rolling
Traces on the Freeform Gear



gz ar1AeE A gAY 455 1999, 10.

x99 Wk &o] 22mme|tt. sy el &
7101g] SA -l W ol F 7)ol
212)E # A (Rolling trace)2t o] ol
A A (Ideal trace)zho] vlw 2 VERY
el A He 83 el A A 3
2 5 °‘E} T3t EYEEolM Iy
et BFE JIERE 7]

o} k52 37 ik

O

49 e

r,{

faed!

o,
[a
14
m fr ol ox o

of A1 X}%
zkal7) g
H 724

t
>
mlo
©
_NL
g
o
tu
N
M
l Id
o
)

2
-L«%J

o f
9
Hu
i
~

12 a2 ox

U

oF

nt

o an e
o0
IS

rQ A

N
==

=

39
o

o o
0‘0 n
- !
L
R

b
. tlo rlov

o o
LT Do S B
W Bz o
oo il

2
R
o
K
©
N\
¥
C:E J'L g
I
o
’Jﬁ o
o
2 ©
—
u’
o
Hr ot

o

o 2K

2 A 7t
= R
01 2 dleleE
i 7)ol E A 43
2 Axrlstgel
&3 2.

FE 7ol 78 F4Y
4 71ote) AT 4RI ln
28] AA 7} b st

BelEe 49 UelE 389 24
2% 4 A Fo.2A sholo} 1A
712 o183 71o] Aol A7 ol £ £ 2Tk
A7 AaE BRE e g2zl oete
;H?M@ ‘9] 2UYRE Hgoy A"

ol Rore 2R 2
ol
. =
o
o

glo o2 2 9 Hu
o=
PO N o% o
) ol
ol-J -
oz > e lo
é"": __
o)
ot dg
e T

ko
42
o}
o

rlo

[RORE )
0 o 2

of
i

= b2
o B
ol

o

_}i

~
i

FFIE
x_\g_{l\”
Y. afo

1
e 2

fu o 2
ot
B

o

(4)

101

(1)

(2)

g EE

A.Cardou and G.V.Tordion, “A study of Super
Gear Geometry Factor Through Complex  Potential
Arcas”, Jounal of Mechanisms, Transmission and
Automation in Design. ASME,Vol. 111/433, 1989.
Y.Cai and T. Hayashi, “The Linear Approximated
Equation of Vibration of a pair of Spur
Gears Theory and Experiment”. ASME 6, Vol.
116, 1994.
Grant , Amer. Machinist, pp.4, Aug. 25. 1888.
Richard , Amer. Machinist, p.20, Apr. 22. 1897.
R, JERPEEIC BT A R, OARM
SEER . No30,3 H,1950.
Faydor L. Litvin, “Gear Geometry and Applied
Theory ”, University of [llinois at Chicago 1994.
WFILEW, RS BEOSEERIE, B AR
RS e, Vol 22, No.s, pp.1~7,
1987.
Pk, SRR EREE ORI, AW E
#HdE, Vol 34, No.g, pp.82~93, 1990.
1R, “JERMEEO HEt B b L UERT, A
Ak e, vol29,Nol 1, pp47-51,1985.
V Sinon, “Optional Tooth Modifications for Spur
and Helical Gears”, Journal of Mechanisms,
Transmission, and Automation in Design 2.
ASME, Vol.111/611, 1989.
AR FREFTE- EEF0lE AP S Ze
4A dE7lole] FHholFo BFAPT,
=383 A1548 A5, pp.85~99, 1998.
A, e A GE7101e A B S5 #
FAF”, % A2 3 A15W8 A43,
pp.7~14, 1998.

€
A



