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ABSTRACT

Due to increase of demands on safety and convenience for automotive vehicle, the use of DC motor, such as power

window, seat adjusting, pedal adjusting, sunroof, electric shift motor and so on, is increasing rapidly in the whole world.

Worm gear is an important part to transmit torque to another gear in gear mechanism of automotive DC motor. But with

current forming process, it has some problems in manufacturing and the quality. Also, the charactenistics of automotive parts

such as price and mass-production limit the quality improvement. Recently several methods are used in order to reduce a

worm screw machining time and to maintain pgecision. In this paper, we introduce whirling tool machining and side milling

cutter machining as effective manufacturing method of worm screw and study on the cutting force of side milling cutter and

whirling tool in worm screw machining.
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Fig. 2 Schematic diagram of worm screw machining
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(a) Side milling cutter (b) Whirling tool
Fig. 3 Photograph of cutting tools
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Table 1 Experimental condition of plane machining

Side milling cutter RPM 780, 1000, 1300, 1500

Feed rate (mm/min) 254, 380

Table 2 Experimental condition of worm screw

Workpiece RPM 43

Whirling tool RPM 780, 1000, 1300, 1500

780, 1000, 1300, 1500,

Side milling cutter RPM 2000, 3000, 4000, 5000

3. dgE
3 HEdy 4

ANEY F oeAsE 24y E: g4Ea9
W) he REl AR FF ASE Yohns) 9
el 37 BAA, ARAM, AR 2H Selolns
A5 ABE MRt Fig 45 BT FAA0NA
AEE Y E3 25 WaHel jMs gol UE Y

BE =olH2 9] Torque & YERITE FFFEA
T IV 2 100N 9 ~AYE 7IA 5, A8 Y =
gholB = 1V 1.5Nm 9} Torque #+2 718t} Fig. 5
= Fig 49 A58 37 el depd agol
R FPEREPESELPENETIERES
HE Bee Ad & 4 v Mr RE Zefoln
9] Torque AlE= R H2Z RMS &S #HP Ao
2 Az g

Fig. 6 & ZtZ}e] sjds W=
% Ay AYEUE ez
cgtolB 9 FF Torque #S YO
Hlwsk Zolth FFF A dojEe AR ®EEY
o dlojei7t Ao gelid e 2elE ZpAA™R AL
g siEl & 7hAY AR 2E 9 gle] FF F¥A 9

#e FTUe & F Ark

BT a9 v
Fr AR 2
7 g g

L.
JE =]

o
B
ol o

2

3 4
E 2 4
&1
o -
0 2 4 6 8 10 12
{a) Signai of Tool Dynamometer
3
s ]
o 2 -
?
£1
a
) 0
2 4 6 8 10 12
(b) Signal ot Cuirent Sensor
— 3 .
e
T
51
[ ] m
0 T T T T J
0 2 4 6 8 10 12
Time(s)

(c} Signal of Servo Drive
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