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Milling Forces Model of Spiral Taper Gear Using Form Milling
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Abstract

Based on the geometrical theory of the form milling the spiral taper gear, the computational formula
of the cutting thickness and cutting width in every time was deduced. The milling force model for form
milling the spiral taper gear was presented. The milling force factors were calibrated via single factor
experimentations and the form milling force simulation programs were prepared. Experimental installations
were designed to validate the availability of the milling force model. Comparison between the

computational results and experimental observations confirmed the validity deviation of the proposed model

was within +15% .
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Fig.5 Flow chart for form milling force simulation

procedure
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Tab.1 Geometric parameters of spiral taper gear
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Tab.3 Parameters of finishing cutter head

e Bl
B4R ry/mm 76. 20
W AN ETIfA o/ (°) 21.25
JITHE W/ mm 2.54

IHERFE RS 5, S h A R AR (CS — 1A #Y)
WK, B R 45 (PCI2000 % SR RE 45 % .3 000 Hz)
KRBT AL B

TAFAEARZR S, HgEHI 15 a5 R AN 6 Ji s .
TR 125 00 T S8 e 44 45 6 R %6 10 B 5 11 ) 2 ) B A
0,(t) FIRANL z; I RREL . MBI 6 (1 FLZ5 R E |, A8 A
Y1) I B b, A0 g 5 ko B % I {7 AR K

TR ZR S, b = R Hl ) 5 B 45 R 5 S
SERXTHE 7 fron. T AT LLE B B E] s
B g Ay LA R A BAF . XY Z 3 A5 1)
B4 S 5 50 56 28 SR 0 A X R 25 43 0 K2 7. 8%
12.9% 6.5% 1 8.3% 11.6% .5.7% , i W fr 2 4k
W MR BT — B RS B . TRk 4 o B — E A 2
1o ) B T, VI D) 4 XHE AR /N

6 ZRIE

ST T B T SRR 1A e K A IR BRI
AOREEY ] T 07 H AR P o MR 4 E R R4 =



272

Kok Pl oM ¥ M 20124

VI gIE] Ji/N

Z1 I SN

10 15 20 25 30 ' 015 X 530 15 2 30
e [il/s HFal/s ffig/s
Bl 6 DIE| )05 FLAE R (J] 4% 3 44. 56 v/min, #F 25 3 20 mm/min, Y], & # W2 TT H)

Fig.6  Curves of simulation result
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(a) n=29.48 t/min (b) n =44.56 r/min
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