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Generation Method of Milling Paths of Open Blisk Channels Based on
Parameter Mapping
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Abstract: A machining strategy for variable layer thickness with layered surfaces was proposed to
address the rough machining issues of the channels across the entire blisk components. Considering
the characteristics of the variation in the width of the channels across the entire blisk components, the
geodesic offset was used to determine the toolpath boundaries on both sides of the channels, and the
step size and the number of paths were determined. A planning method for the longitudinal milling
path along the channels was proposed, and then the tool axis vector of the channel boundaries is calcu-
lated, and the tool axis vector of the middle cutter positions of the channel boundaries is calculated by
quaternion interpolation. The calculation results show that, compared with the conventional uniform
layering method using the blisk hub rotary surface offset or the blisk covering rotary surface offset,
the variable layer thickness surface delamination may better adapt to the surface changes from the cov-
ered rotary surface to the hub rotary surface, the surface quality of the blades is ensured, with the ad-
vantage of a uniform machined blade surface allowance, and the feasibility of the algorithm was veri-
fied through machining examples.
Key words: open blisk; surface layering; geodetic offset; roughing; tool path planning
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Fig.1 The characteristics schematic diagram of the

Bl f 30 7 4%

open blisk model
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Fig.2 The extruded body intersects the hub and the

wrapping rotary surface, and the intersection offset liner
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Fig.3 Isoparametric step method discrete curves
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Fig.4 The parametric curves of blade disk flow channel in

the depth direction of the layered structure
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Fig.5 The cutting layer surface generated by the

revolution of an iso-parametric curve sequence
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Fig.6 Geodesic offset in 3D space of the cutting

layer surface
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Fig.7 Isochord height step method discrete curves
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Fig.8 Geodesic offset of the discrete point on the plane

of the cutting layer parameter domain
e — DT JZ ih S 80 A B0
FEXMR R S LG I C, AT IR, B
U AR SRR SVACHIVE S W NGk g T L
it £ Z L AR 5 K M e /0N ) DTG 5 R JHOHS A 32
A
by —ay

¢

by —ay
dy =a, + 24 (8)
¢

R ie ode il I HE A 4 H 2 AR AR B i — A H 4
P 7 A 18 I R AR5 B0 5 L 2 3 R T U
{85 sas by WIEARIK W] 2 2B s @ R 85 42 2 1
o= G5 +1D/2,

W Co AL MAMEZ Co M Cor s ¥ A
IR R 4k Co ESEE LW o« 71 F B
21/M (M A A0 ) S AR B T A R
Cor (ZYEZS RN N 58 Z e 20/ M B FA R . Cox
St E T DME NI IE 22 B C o INEL 9 PR S 3X R
S BT I A R B 0 i T ) B AR B

/‘

D

cp = b, —

\

/ -
B9 MHEZ4ZTELREDR
Fig.9 Channel boundary in 3D space of the cutting layer
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Fig.10 Auxiliary line for the milling path of the channel
in 3D space of the cutting layer
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Fig.11 Multi-blade rough milling path in 3D space
of the cutting layer
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Fig.12 Blade flow channel boundary cutter location

tool axis vector planning
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Fig.13 Blade flow channel boundary cutter location

tool axis vector
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Fig.14 Quaternion interpolation of cutter location
point in the middle of blade disc flow channel boundary
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Fig.15 Blade flow channel open thick knife point

tool axis vector
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Fig.16 Blade flow channel rough tool path connection
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Fig.17 The rough tool path of the blade disk flow

path is alternately connected left and right
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Fig.19 The proposed method simulates the processing

of the open blisk channel
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Fig.20 NX12.0 open blisk channel machining simulation

under the same parameters
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Fig.21 The proposed method of blade disk flow channel

milling simulation part of the blade margin
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Fig.22 NX12.0 blade disk flow channel milling

simulation part of the blade margin
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Fig.23 Cradle type 5-axis machining center
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Fig.24 Example of open blisk channel processing
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