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Table 1 Accuracy test for three types of S-axis blade grinding machine tools
QMKS0A, QMK100, Starrag LX501

QMKS50A
B g e
g ks 1] S 2
A P/um i U/pm | P/pm
P/um

X 038 0.7 02 49
Y 1.7 13 04 | 22
7z 0.9 0.7 0.4 14
4 | 166" L11" 05" | 475"
B | 453" 177" | 023" | 4.02"

QMK100 Starrag LX501
SR i auE | RAEE R
e L1 S v = = v 75 A 1]
P'jpm U/pm = P/pm P/um U/pm
1.8 0.3 3.06 1.08 1.1
1.6 0.4 4.03 1.65 1.3
1.4 0.7 2.3 0.47 0.73
2.87" | 047" | 4.07" 2.05" 0.7"
3.48" | 0.14" 3" 2.26" 1.09"
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CNC Grinding Technology With Super-Abrasive Grinding Wheels for Blisk

CHEN Zhitong', ZHU Yu', ZHANG Yun', LIU Ruisong', WU Ningning’, ZHANG Wugang’,

CHENG Zhang’, XU Qiyang’, LIU Anhong’
(1. School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China;
2. China National South Aviation Industry Co., Ltd., Zhuzhou 412000, China;
3. Qinchuan Machine Tool & Tool (Group) Co., Ltd., Baoji 710000, China)

[ABSTRACT] There are a lot of difficulties in the process of CNC machining for open disk, such as small leading/trail-

ing edge radius, difficult-to-machine materials, short tool life, complex CNC programming, long machining time, hard-to-

control machining deformation, etc. The blisk grinding technique with CBN grinding wheels presented in this paper aims

to solve the above-mentioned problems. To ensure this, firstly, cantilever grinding method and strip-width-maximization

grinding method with barrel-shape grinding wheels are employed to realize high accuracy machining of blisk profile, the

machining errors of suction/pressure surface are fluctuant in the range of 15~20pum, and the minimum leading/trailing edge

radius is near 28.7um. Secondly, a geometry-based adaptive machining method is suitable for the make up machining of

leading/trailing edge, the residual error between machining area and its adjacent area is less than 10um. Finally, 3-axis cy-

lindrical CNC grinding method and cylindrical coordinate array grinding method are proposed and verified through simula-

tion, which can shorten blisk (its blade length is less than 60 mm) machining time from hundreds of hours to 3 hours or so.

Keywords: Blisk; CNC grinding; CBN grinding wheel; Blade grinding machine tool; Sculptured surface grinding
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