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Cutter Design of Rotors in Screw Compressor for Railway Vehicle

Yeon-Su Kim, Sung-Hyuk Park, Boo-Hee Choi and Sang-Hoon Choi
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Abstract

This paper describes the development of simulation program which is able to design cutter profiles
and 3-dimensional geometry for rotors in screw compressor. Based on the symmetric rotor profiles
developed previously, cutters are designed and 3-dimensional geometries of rotors are generated used by
simulation program. Symmetric rotors are manufactured by a universal milling machine, and surface
geometries of them are measured by a 3-dimension scanner. It is shown that simulation program

developed is useful to design cutter for rotor manufacturing and to generate the 3-dimensional helicoid
geometry of rotor in screw compressor.

71549 .M E

N, : helix angle of rotor Aald3 AFAE So EAHE 2SfM =
R¢ : pitch radius of cutter AE=, zqg_ 298, AZF, FAgol A,
Ro : pitch radius of rotor AR B ATY Zo EFr] EE S
S : center distance between cutter and rotor 2FL 93 ¢=r)7F AXdYt. AEAE BS
t: time St g%719 THole AXEAR 23§40
U : wrap angle of rotor 9ol FRos EEYHo AT 2 @
v : feeding velocity of rotor AEo] Hon AAZ AlRE Fgo] YA
$ : setting angle of cutter 2384 &7 =2 AlLE: gon, 2
o . : angular velocity of cutter gERe sAEAE AFqME 2374 F7¢

o . : angular velocity of rotor Z717} AlgE 3 9t
X, Y, Z : coordinates of rotor A384 271gE7E 28] oA o=
X', Y, Z : coordinates of rotor profile perpendicular B9 F2E7 A2 2EY AN 2EHY
to Z axis 23} 394 Aol 870 B8 AsHoz
Xa, Ys, Zs : coordinates of cutter 59 & EZsld ¢EFTVE AT £
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Fig.1 Symmetrical tooth profiles of rotor
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Fig.2 Manufacturing concept drawing of rotor
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input:

number of iobes
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input:
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caiculate:
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o X No
geometric
design of roter
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select:
rotor cutting machine
anguiar velocity of rotot
anguiar velocity of cutter

calculate:
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valocity relation betwean
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generate:
envelope curves
cutter profife data of male [ |
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generate:
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for storage

Fig.4 Flow chart of simulation program
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Fig.5 Cutters designed by manufacturing simulation

pitch radius . rogram
lobes (mm) length wralp helix progl
type eng angle | ool
male | female | male |female| (um) |of male (degree)
rotor | rotor | rotor | rotor (degree) . . .
A6 A 6 | 288 | 432 | 1500 | 300 | 452 Table 2 Specifications of designed cutters
A36 5 6 360 | 432 [ 1875 300 | 515 i . ;
3.2 type r‘;g(i::s setting angle width lengtﬂ
B46 4 6 288 | 432 | 1500 | 250 | 400 (um) (degree) (zm) ()
B56 5 6 360 | 432 | 18751 250 | 463 s female 58 452 37.4 742
C46 4 6 288 | 432 | 1500 | 200 | 338 male 50 452 412 542
C56 5 6 360 | 432 | 1875 | 200 | 400 Ass female 58 515 32.7 74.2
male 50 515 34.1 542
female 58 40.0 409 742
2 eRAE 26 bEs BANAE B Bae
= = s ° o = male 50 40.0 46.5 54.2
Yojaloz Meagol w£§ d=E B¢ s | female [ 58 463 366 742
Elo] A9 utAL s8mp, £EEY A9 50mE male 50 463 38.9 54.2
deste] Aee 2o Yug Nee AT L TP M S OREL A B S L S
male 50 338 46.5 54.2
A5G olg]lgt wmATFE& [¢) 3ILA 3
s ole @ Te 2H "] 7k 8 56 female 58 40.0 409 742
Aste A 287t Az Hdte nFEY F male 50 400 49 542
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Table 3 Manufacturing condition of rotors

material of rotors acryl
angular velocity of cufters 1400rpm
feeding velocity of table 0.4mm/rev
roughing 2mm
Egg::g medium finishing iom
finishing 0.3mm

(a) Ad6 (b) B46
Fig.10 Manufactured rotors by

(c) C46
universal milling

machine
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Fig.12 Geometrical error of male rotor in A46
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Fig.13 Geometrical error of female rotor in A46
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Fig.16 Geometrical error of male rotor in C46
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Fig.17 Geometrical error of female rotor in C46
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