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Algorithm Research on the Four-Axis Circular Cutter Machining of Open Blisk
Based on the Control Curve
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[ABSTRACT] During the 4-axis ball-end cutter machining of the open blisk based on the control curve, the cutter gets
worn easily and the cutter must be changed for multiple times. Therefore, this research proposes a 4-axis circular cutter ma-
chining algorithm of open blisk based on the control curve. The experiment shows that the proposed method simplifies the
complexity of generating the control curve of circular cutter under the current condition of the ball-end cutter control curve.
Moreover, the method solves other problems including machining deficiency caused by the quick-wearing ball-end cutter.
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Fig.2 Solution to the Interference—free Cutter Shaft
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Fig.3 Solution to the oscillating arc of the interference—free
cutter shaft
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the curved surface



‘—‘? » »
RESEARCH mﬂr&x

P(x,y,z)

(b)) B ] 25 8] T ] Gl AR

B5 Z=ETIMESIEE
Fig.5 Spatial model of the assembly of the cutter shafts

SN XOY SfL, B n= (i, j, k), n 5510 X0Y 1Y
JefA
a—arccosmo (1)

Mo<a B, WME 6 (a) R, JIHES 512 ]
WA 284k, INRESE R IU A T

M o=a B, WNE 6 (b) iR, IS 512 7]F
WA —%2c 2k, e L REAE U4 7 =0 F S ) 5 T
TG, (H A2 T R 35 52 2 T 45 K 5%, T
5 B B T SN T

Mo>a B, K6 (¢) i, 4im P, 5FmY, A
WIARACER 0, LT, HETD P, 5110 X, AW 55284k 0, FlI
i, BT SE BRI T A o A I 25308 T ) B e, R 2%
&2 A RRHCHS )38 18 SMI ) — 25k T ) 4k i A
FERIARLTE AT 0 i 8

ER Sk T1 AR T) U fl - b AR ) P 3R EAT
B T, B TR R 5 5 ik n MAEHR o i, 3R
ZALOPAL  ES =i lse SAVIDIL LS o o
2.2 IMEANNMERITE

K4 (b)H R, BIE J]Fgh g & F P oS, ik
L 2600 10 Bl 5 e R gl T 5 e A A RIS, PRI 70 T K 1
FERSK T] JTH0 R AT Bk J) T oS /v T 1.0

Ee FIRATIHM=EXR
Fig.6 Spatial relationships of the available cutter shafts
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based on the control curve
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Fig.10 Shaft calculation of the circular cutter over the
control curve
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Fig.13 Local map of the machining result
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