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Fig.l1 Schematic diagram of machining on spiral bevel
gears with imaginary crown generating gear
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Fig.2 Structure sketch of monolithic structure spiral
bevel gear milling machine
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Fig.3 Schematic diagram of motion parameters cal culation of monolithic structure spiral bevel gear machine tool
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Table2 Motion parameters of machine tool on cutting the
thirteenth tooth of bull spiral bevel gear

No. X/mm Y/mm Z/mm ZAI(°) ZBI(°)
N3330 290.000 -105.589 -432.367 -93.913 68.659
N3340 306.285 -105.589 -432.367 -94.988 68.659
N3350 306.949 -103.730 -434.069 -96.063 68.659
N3360 307.601 -101.840 -435.740 -97.138 68.659
N3370 308.241 -99.918 -437.381 -98.213 68.659
N3380 308.869 -97.966 -438.990 -99.289 68.659
N3390 309.484 -95.984 -440.566 -100.364 68.659
N3400 310.087 -93.973 -442.111 -101.439 68.659
N3410 310.677 -91.934 -443.622 -102.514 68.659
N3420 311.253 -89.866 -445.100 -103.589 68.659
N3430 311.817 -87.771 -446.544 -103.589 68.659
N3440 312.367 -85.649 -447.954 -105.740 68.659
N3450 312.903 -83.502 -449.329 -106.815 68.659
N3460 313.426 -81.328 -450.670 -107.890 68.659
N3470 313.935 -79.130 -451.974 -108.965 68.659
N3480 314.430 -76.908 -453.243 -110.041 68.659
N3490 314.911 -74.663 -454.475 -111.116 68.659
N3500 315.378 -72.394 -455.670 -112.191 68.659
N3510 315.830 -70.104 -456.829 -113.266 68.659
N3520 316.267 -67.792 -457.950 -114.341 68.659
N3530 316.690 -65.460 -459.033 -115.416 68.659
N3540 317.098 -63.107 -460.079 -116.492 68.659
N3550 317.490 -60.736 -461.086 -117.567 68.659
N3560 317.868 -58.346 -462.054 -118.642 68.659
N3570 318.231 -55.938 -462.983 -119.717 68.659
N3580 318.578 -53.513 -463.873 -120.792 68.659
N3590 318.910 -51.072 -464.723 -121.868 68.659
N3600 290.000 -51.072 -464.723 -121.868 68.659
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Fig.4 Virtua simulation machining on pinion spiral bevel gear
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Fig.5 Machining on pinion spiral bevel gear by PHOENIX®II

VERICUT MU T AV & AT PLEEAT /U405
FCHNE, T FL AT DU R ARl 00 T R R AR S A
T WS MR 5 ) BEAE S HE v 6 U T3 F2 i is
Bl 0 R R R BN T &5 BT DU HY, A o by A 4
oy IR HE 045 50 B8 U7 LB SN LIRS 8L K T A U AE 7E FE 2L
0T R AT LT A e B b, I HE L e
B RN T4 5 R0 TT 2R 1o 47 6 U L S B o T
ANEEAR LN L TT DU Y, REARUIN 45 S A2 PO ZE K

3 &% it

1) ACAIH VERICUT =4 B hn T4 &, 2
ST AR G5 R SR HE U R BE A LR AW LA B, i ik
WHEBNHL T FIEZ S5, @ T 3k g i Nk HE
VIR BE G ML i T

2) BB AN TR, 0 45 5 i A B DA
AT TR IO T s Tk R b, DIk T A
LRSI A B BT S e vk kb, fEOlin 45
S AT HE A A B A ML) REVE IR IR K

3) i H kg A I HE R R A HLRE S I T, W)
CLAEBEHIY BEFUALR IO PERE AU HLPRAE I T g R v
AFAERIER R, D SICATHE A S BE A LR BT SR LS 5 KR

[ % 3 Wkl

[ % 4, 3 M, R, & JUhHEN s THEA
[M]. M. A Em LK 2E L, 2005.

[2] T, sCRE. JOAHES Al X B S5 UL R0
[M]. dbmt: s Tk kAL, 2005.

[3] Fan Q. Computerized modeling and simulation of spira
bevel and hypoid gears manufactured by gleason face
hobbing process[J]. Journa of Mechanical Design, 2006,
128: 1315—1327.

[4 # 7, b, MEKHGEESEASE (GEMS) JFAIIK
W HE G AU T i S0 B b i B2l o[ . S
AR SR, 2005, (4): 87—93.

[B] 8, RJFE. FETUFENLECE SIS HE NI AL
A (1R W X 18 24 6 (R B [ ) HUBE D RE 244K, 2007, 43(5):
57—63.

6] 5k &, XBAUE. PURhEERIE e A e B A H LA A A
BF9E[. S EPUE TR, 2007, 18(14): 903—906.

[71 ZRUKBH, 1E7R%Ee, Jrosfl, 5. L5HUKYS Free—form %Y
BURIBSN SR MR E S8R, 2004, 23(4):
425—428.

[8] XL, Axt, A, % ETEALAREIEYUR
I EHE A NC I THFSE[ . th EHUME TFE, 2001, 12(8):
903—906

[9] MHIC. EREEEM]. dbat: WA, 2004.

[10] F=iE3H, TSR, BEALAE. RRURE MBS S R ILRE R
5[, PEHB TR, 1999, 10(9): 1068—1071.

[11] ZeseMy, ZEgl), skdM. REUSHEIN LRSI R MW
[J. MU TRE24R, 2001, 37(6): 66—71.

[12] #pWess, dkWithE, B fh. 2T AutoCAD [N F )M
T FR 05 B R AT TT [T BARHIIE TF2, 2002, (10): 34
—36.

[13] FEAE, o 8. INAHEARIIN T =R, Hlks
M-, 2004, (1): 66—68.

[14] fE#ZR, FRH, % B ISR T =40 A
W[ HliEk B3k, 2005, 27(6): 21—23.

[15] FRAKZR. JNOHERTFE I =4 n A5 B[ . K HLkE, 2005,
(8): 73—74.

[16] ZEzle, & A BEEHUAR I T4 5 & % VERICUT[M]. 75
e PHRATWMAR A M R4, 2005.

[17] dbxtiske) . S2hEdkiEe[M]. dbat: Bl HREE, 1974,



BB HLE R BN T 75

i&
W
=
4
HE
e~
3
=
2
%
e
=
57

12

Virtual machining on monolithic structure spiral bevel gear milling
machine

Xu Yanwei', Zhang Lianhong®, Wei Wei!, Liu Dequan?, Wang Wei?
(1. School of Mechanical Engineering, Tianjin University, Tianjin 300072, China;
2. Tianjin No.1 Machine Tool Works, Tianjin 300180, China)

Abstract: Spiral bevel gear milling machine is a typica representative of complex manufacturing equipments with
complex structure and machining mechanism. It is important to improve the manufacturing capacity of spiral bevel gear
milling machine in China. The motion parameters’ design procedures of every axis of the monolithic structure spiral

bevel gear milling machine are derived by analyzing the machining mechanism of the spiral bevel gear and the

relationships between the structure and motion of the PHOENIX®II spiral bevel gear milling machine. The virtual
machining model of the monolithic structure spiral bevel gear milling machine is built using three-dimensional

machining simulation software VERICUT, and the virtual machining on one pair of given spiral bevel gears is aso
carried out. The simulation results indicate that there are no design flaws such as interference and so on among the cutter

head and the moving parts of the spiral bevel gear milling machine, and the functional verification requirement of spiral
bevel gear milling machine can be satisfied. The virtual machining method can provide reference for designing the spira
bevel gear milling machine.

Key words: spiral bevel gear milling machine, machining model, monolithic structure, virtual machining



