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Fig.1 Geometric structure of turbine blisk
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benchmark
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Fig.4 Toolpath generated by Z-level shape
finishing
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Fig.7 Finishing toolpath for hub surfaces
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Fig.9 Simulation of finishing toolpath
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T o FENN TR AEAR N TR 4T
X T AR, Hofh T3 A8 ] )5 B
AT R XTI, A T 1 5 %5 7]
I ENEE R RYS WS EA S DAE]
AN TR 22

wE 2 s, MR 1 B R
5 PR 3 T SR [ ) 2 PM -
2BL-R4 (HIE 12 hJTE 1) BEFTHm
T, 0 2 R R A0 3 3 R
I JJ H-EB-A2 08-08 (HJ [ 12
BT E 2) AT T, DLEEARR
FEAECERG I T2 e, 43 A
RS0k R 2 it B 3R KX iiE 1
55908 2 3% 1 6 R 1k O [ 4 E
DU P A ) ELAEAE I Tk & h g )
Wil g, X e R T 2L BT 1 KN,
PLSGIE [ 7= ) B A 0 ) B AE TC4
ARSI T R UIEI R, P
JIEM T 1.2 Ferm M 1.2
A AH R B Ak i — Bt 2 7] HL %
12 U I s e 13
Fiow, Hed Ul 43 J1 F  F, FLF, 1)

E11 JIRpKEMEE
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operation
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CNC Programming and Machining Technology for 5-Axis Milling of

Turbine Blisk

ZHAO Wenming, SHEN Qi, WANG Bing, LIU Zhangiang
(Key Laboratory of High Efficiency and Clean Mechanical Manufacture of Ministry of Education, School of Mechanical

Engineering, Shandong University, Ji’nan 250061, China)

[ABSTRACT] Turbine blisk has been widely applied in aero-engine due to its many advantages such as good structural
integrity, light weight, less assembling link and high assembling precision. Based on the machining characteristics of the
turbine blisk, it is simplified as a benchmark workpiece which can be investigated from two aspects of CNC programming
and cutting operation. Firstly, CNC programming of the benchmark workpiece was conducted with HyperMILL software.
The ideal tool path were obtained, which can be ensured high efficient and high quality machining of the workpiece. Then,
the benchmark workpiece material used TC4 titanium alloy which was milled with DMU-70V five-axis machining center.
During the finishing of the blades and the hub surfaces, the cutting forces were on-line measured for different end milling-
tools. Finally, the surface morphology of the blades and hub machined surfaces were observed. The machining performance
of the different milling tools for the benchmark workpiece of TC4 titanium alloy is evaluated with the measured cutting
forces and surface morphology.
Keywords: Turbine blisk; CNC programming; Five-axis machining; Cutting force; Surface morphology
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