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Design of Cutter Profile and the Characteristics of Vibration for Symmetric Screw Rotor
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tude (21 %), Wrap Angle(#47})

ABSTRACT

We designed the cutter profile for symmetric screw rotor and did vibration experiment of screw
rotor manufactured by the designesd cutter profile. The results of this study are summarized as follows.
(1) We designed the cutter profile of screw rotor (4-6)(5-6) by using numerical analysis program. (2) The
maximum amplitude and variation of amplitude of 5-6 profile rotor are about 30~36.7% and 10~25%
smaller than those of 4-6 profile rotor, respectively. (3) As the angular velocity of rotor changes from
100 to 300 rpm, the vibration of X, Y axis in driving shaft of 5-6 profile rotor is about 10~209 smaller
than that of 4-6 profile rotor.
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Fig. 1 Diagram of making screw rotor
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Fig. 2 The angle of inclination of the rotational axis of
cutter
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7} wAFY FErF =), A wsbd 9o Ale Table 1 The specification of the cutter
Ve84l B AEe 2E9 WA Ee Aty gle The radius , . .
L - . . Height of | Width of | Processing
A #HEr} Hile TSIt uweld], ws) Tooth of pitch cutter cutter angle
= X Alejo] HE7} Arfol & HAgke] I 7} profile circle of () (rad/s) (rad)
o] EAsHA Hi, 27lo] HEY FAre] = Ao cutter(mm)
o}, o] AR e] Zo]i= Newton MethodE o] Symmetric | Male |20 | 404 48.0 0.5014
S3hsieh 46 |Female|25| 456 120 0.4499
AT Pl 2 o A 33 =
wAlEel A2 AAAA =A™ AA e de Symmetric| Male |20 404 200 | 06315
Aol dojvbs Aolth uwhebd, 7o) Yo 66
A k52 AuAe zdsbe] 27t 42 ws Female | 25 45.6 42.0 0.4499
AA AADAE A -
B Z2a9e CAdolz AAEdm, mAe] 7 Table 2 Input of simmulation
A Aaprbie] dejubx] ¢x 2 AUTOCADE % Tooth The radius | Velocity | Velocity | Processing
#3le] &qlslg ol O?, e of rotor of rotor | of cutter angle
rofi
Fig. 4@)e 948 4628, Fig b W33 ’ (mm) | (adfs) | (rad/s) | (rad
Symmetric | Male 45 10 40.733 0.5014
- v 4-6 Female 475 10 60.733 0.4499
M ic |Male 152.2 10 50.9162 0.6315
//?\ Symmetric
\?J | L\ 56 |Female 475 10 60.733 0.4499
i
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(a) The tooth profile of the symmetric screw
rotor(4-6) and cutter

(b) The tooth profile of the symmetric screw
rotor(5-6) and cutter

B

Fig. 4
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Fig. 5 Manufactured tooth profile of symmetric screw
rotor(4-6)

Fig. 6 Manufactured tooth profile of symmetric screw

rotor(5-6)
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Table 3 The specfication of rotor(4-6 profile)

Tooth Male Female
Name Profile| 4.6 5.6 4-6 5-6
Profile | Profile | Profile | Profile
Tooth profile 4 5 6 6
Material Acryl | Acryl | Acryl | Acryl

Processing angle 51° 46.7° 41.8° 41.8°

Lead 220 mm | 308 mm | 333 mm | 333 mm

Radius of rotor 45 mm |52.2 mm {47.4 mm |47.4 mm

Table 4 The specfication of sensor

Type HFT-75(1.905)
Meassuring Distance 0~1.0 mm
Stratightness +0.29%
Repeatationing +0.01%
Range of rpm 4000 rpm
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Fig. 11 Vibration(male) of X-axis(300 rpm)
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Table 5 Maximum amplitude of screw rotor

Tooth Amplitude(4 X 6)[mm] Amplitude(5 x 6)[mm]
rofile Male Female Male Female

rpm X Y Z X Y X Y z X Y zZ
100 0.15 0.18 0.17 0.5 0.25 0.13 0.10 0.17 0.3 0.29 0.25 0.12
200 0.20 0.2 0.17 0.55 0.3 0.14 0.12 0.195 0.35 0.35 0.3 0.16
300 0.25 0.21 0.171 0.6 0.31 0.15 0.15 0.2 0.4 0.38 0.3 0.18
) MALE 2C7CR 4-5 MALE ROTOR 5-6

: 4 :

| A g

L]

Fig. 12 Amplitude of symmetric tooth profile(4-6)

3Py

Fig. 13 Amplitude of symmetric tooth profile(5-6)
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