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Fig. 1 Section of blade
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Fig. 2 Model of twisted blade
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Fig. 3 Integral turbine blisk
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Fig. 4  Adjusting of shaped electrode height
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Fig. 5 Model of shaped electrode
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Fig. 6 Process of NC path generating

ARSNGB T30k BN AR R AR s e A T
A bR B R AR I T g R 7 FLRGUE RGP R 58
JT TR T A ShALRE AR i e - 28 T A B R
R KBTI T 4 AR BRY RRR JRE R S B A A NC
IS 5% S B UG T R A RCR.

2% 3K -

(1] ¢ @B . Bax . KEEL, % B aRET IR

RLRR[T] AT E# &5 A, 2012(3) :26-31.
SHI Yao-yao, DUAN Ji-hao, ZHANG Jun-feng,
et al. Blisk disc manufacturing process technology
[ J]. Aeronautical Manufacturing Technology,
2012(3):26-31. (in Chinese)

[2] % we, Be/NOA, BT &, R BRI T B L

B ok TR AR E S B AR BT 5
A, 2012(1):11-14.
LIU Xiao» KANG Xiao-ming. ZHAO Wan-sheng.
Electrode path searching for multi-axis NC EDM of
shrouded blisk [J]. Electromachining & Mould,
2012(1):11-14. (in Chinese)

[3] Trollheden S, Bergenlid B, Palmnas U, etal.
Turbopump turbines developed by Volvo [C] //
40th AIAA/ASME/SAE/ASEE Joint Propulsion
Conference and Exhibit. Fort Lauderdale: AIAA,
2004.

[4] WU Xiang, ZHAO Wan-sheng, Du R. Tool path
generation for machining shrouded turbine blisk
[C] // ASME International Mechanical Engineering
Congress and Exposition. Anaheim: ASME, 2004
795-802.

[5] EFm. #FadEEKHE LM IHAFRELD]L
V6% ¥ Tk k%, 2007,

LIAO Ping-qiang. Research on EDM of integral
turbine  blisk [ D 1. Xi'an: Northwestern
Polytechnical University, 2007. (in Chinese)

(6] #AAMZE. A k@& & W b oh i & AL 4 B
Bk EAmT[D]. B .EL T A%, 2006.
XIE Lin-jun. Research on computer-aided EDM of
the integral turbine tray with shrouded and changing
cross twist blades [ DJ]. Xi'an: Northwestern

Polytechnical University. 2006. (in Chinese)



4w FEHEE.: BRRRr AT AREER Kb TR E 525

(7] #hAlx. ETRENERTE CAD #A R HAHF R 2007. (in Chinese)
[D]. W% W4Tk k¥, 2006. [10] Bm#E. #¥AEEtHiRBed& CAD/CAM 5 in T
YAO Li-bing. Research on the blisk modeling CAD 7 E[D]. % RIE % RE LK%, 2001,
system [ DJ]. Xi' an: Northwestern Polytechnical ZHAN Han-jing. Machining simulation and CAD/
University, 2006. (in Chinese) CAM of turbine blisks with twisted blades [ D]J.

[8] B = XTELHRNBBEWMIHGEXEIANFALR Harbin: Harbin Institute of Technology, 2001. (in
H5XAD]. #xX:-m@xMEMRKFNE F K, Chinese)
2005. [11] 2 B. 42w kftwmI CAM#&E R#X[D].
SHENG Liang. Research and implementation of key k. bl kF, 2011,
technologies of solid-based simulation of NC WU Yong. Study on CAM technology of electrical
machining [D]. Nanjing: College of Mechanical and discharge machining complicated shape [ D J.
Electrical Engineering, Nanjing University of Shanghai: Shanghai Jiaotong University, 2011. (in
Aeronautics and Astronautics,s 2005. (in Chinese) Chinese)

(9] M E®H. Bkt b TEARLHEE N [12] LI Gang, ZHAO Wan-sheng, WANG Zhen-long,
[D]. R X4 HH K%, 2007, etal. A special CAD/ CAM software for electro-
GU Yuna. Surfacemodeling and 5-axis CNC discharge machining of shrouded turbine blisks [J].
machining for integral impeller [ DJ]. Wuhan: Journal of Shanghai University: English Edition,
Huazhong University of Science and Technology, 2007, 11(1) .74-78.

Five-axis NC programming for EDM of integral turbine blisk

HOU Zeng-xuan®', GUO Chao', ZHAO Ning', YANG Da-yong’

( 1. School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China;

2. Beijing Institute of Electro-Machining, Beijing 100191, China )

Abstract: The integral turbine blisk with twisted blades has complex structure. In the process of
five-axis NC electrical discharge machining (EDM), the feed path of shaped electrode is complicated
and the interference between workpiece and electrode can easily happen. To solve these problems, a
reverse search algorithm for the complicated feed path search in the process of five-axis NC EDM of
integral turbine blisk is proposed. Search process is described as follows: the shaped electrode is
designed using adjacent blade basin and dorsal surfaces of the blisk channel, and then is moved and
rotated by detecting interference between the shaped electrode and workpiece to find the reverse feed
path. If the reverse feed path can not be found, the process described above is repeated after modeling
the shaped electrode with a less thickness. Thus, the density-reasonable NC path can be generated by
using the proposed algorithm by controling the movement and rotation step of the shaped electrode, at

the same time the shaped electrode with optimized thickness is obtained.

Key words: twisted blade; integral turbine blisk; five-axis NC programming; electrical discharge

machining (EDM) ; shaped electrode



