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Fig.1 Result of CMM 6-point iteration
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Fig.2 Aero-engine blade trajectory and discretization point information
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Fig.6 Surface after grinding nickel-base superalloy

JEE U

—

L

g

&7

0.695
0.690
0.685 |
0.680
0.675 p
0.670 |
0.665 |
0.660 -
0.655
0.650 -

HIBERE R,/ wm

I S

EHIR G T 25 R
Fig.7 Result of grinding test

— FEREE
~— - i /!

N

0.645
1

5 6 7 8 9

HLHE / (m-s™)

E8 EmEiHkEE
Fig.8 Profile roughness

52 WisshiEEEA - 20184 61 & 55 151]

LBR, AR IR B TR K
FEER T TR, HOE L
T RSTRE B C 23k B T i 20K,
B8535 B R P B, A7
T, D0 SR FH 8 S o i HE A AT
T, ORI K

3.2 REALaEE

XoF S 1 i R v I N
M & R 9 A 8 T I HG KL R
(R % T RDRE 52 0 A 2 R
Taylor Hobson 73 7472/ FTS Intra
FHLRE AR AN, 1 2 B I
] Y 5 A7 A3 HEA T 3 U]
S, A 4mm, PP K
A7 0.8mm,,

AL i v 3R TR0 S ) RELRRE L
W 8 JIr7i . A0y s V) 1 6 T M A
JE AR S RO R A G,
TAUAR R HI A2 80# 114 P 75 4
FRERTDAT , TR 238 B A 2 35 N
HI 0T e A 4 R B S, AR T
RS R, T} 0.675 pm., [HARRT
TR , 3 7 P ) 1% 2 T RELRS (R
IS E o

Zig

(1) AR A bR AR M e S, LAaAR
77 2 2 BRI Ak bR 2R 5 I AR BR R
Z [A] AR5 R[] s 3 gt = AR B
A 6 SRR, i B RS A
J A e B SE R, IR LA R
ForfE Ry e S T AR

(2) FR A I 5 i A i A 7R
P, BREEURE N T BB 26, I H
Bk, SRAS H S AR S RIS DAZ
PiAE BT AL A4 T 1)
KT, 58 ML A A2 Bh B 15
il o

(3) R HH A& R n T 5 =% i
F AT I, 7 B ) S8R,
i i 5 sy SOM g, AR A R
Jo7 S I 0 B ) 1k B A R U M 25
RS 5 0 R 2 T R T, il R
—HUHEAS DU R [ B0 2% TR R
JEE SR AT N, RS 1 1) % T AL R



Precision Machining of Blades HH‘%%MI

JE R, M 0.675 wm,

5 % % #

[1] =, M5, 4p3K . Rk
SCHARBIIFTEIAR I e 0], s 4l
2016, 37(7): 2045-2064.

HUANG Yun, XIAO Guijian, ZOU
Lai. Current situation and development trend
of polishing technology for blisk[J]. Acta
Aeronautica et Astronautica Sinica, 2016, 37(7):
2045-20064.

[2] SHARMAN ARC, HUGHES JI,
RIDGWAY K. Workpiece surface integrity and
tool life issues when turning Inconel 718 (TM)
nickel based superalloy [J]. Machining Science
and Technology, 2004, 8(3): 399-414.

[3] BkA%E, LT, ke . GH4169
e <5 S A 4 3 12 U A BB (7],
iz BERLAAR , 2017, 37(6): 50-58.

YAO Changfeng, SHEN Xuechong,
ZHANG Dinghua. Formation mechanism
of surface deterioration layer on GH4169
superalloy surface turning[J]. Journal of
Aeronautical Materials, 2017, 37(6): 50-58.

[4] FEZEME, SRR MR, G5 RIE

el A AT H AU TAFSE [3]. &I T (%
BT ), 2017(14): 8-12.

ZHUANG Xuhua, ZHANG Jiajun, CHU
Chunxiang, et al. Study on efficient processing
of nickel-based superalloy blades[J]. Metal
Working, 2017(14): 8-12.

[5] RIEW . mi G e EEn b Bem
TASTEIERATFE [D]. B A B AT ES LR R
2£,2016.

WU Qingyu. Basic research on machining
deformation of superalloy thin-walled blades[D].
Nanjing: Nanjing University of Aeronautics and
Astronautics, 2016.

[6] ADEL Olabi, RICHARD Béarée,
OLIVIER Gibaru, et al. Feedrate planning for
machining with industrial six-axis robots[J].
Control Engineering Practice, 2010, 18(5): 471-
482.

7] #=, 88 BRI HIHAR K
TARRNL [M]. PR R T RAL , 2000.

HUANG Yun, HUANG Zhi. Modern
abrasive belt grinding technology and
engineering application[M]. Chongqing:
Chonggqing University Press, 2009.

[8] ¥, WA . WA &

SCHEHAR [J]. h E LB A, 2007, 18(18):
2263-2267.

HUANG Yun, HUANG Zhi. Belt grinding
development and key technologies[J]. China
Mechanical Engineering, 2007, 18(18): 2263-
2267.

9] fEl, Wz, BT, 5 . Pl ABb
R HIAR IR ESOCHEBOR [, T2 546
2015(11): 127-131.

REN Xu, HUANG Yun, YANG
Zhongsheng, et al. Key technologies for
propeller of robot belt grinding[J]. Process and
Inspection, 2015(11): 127-131.

[10] AR . fii & M HLas A HD i B )
RHEOARBEE [D]. P : EPRKR , 2017.

REN Xu. Study on key techniques for
robot belt grinding of aero engine blade[D].
Chonggqing: Chonggqing University, 2017.

[11] FERfR, T3, XIEE . Hlas A5
[M]. db5T  HUBE Tl H R, 2008.

XIONG Youlun, DING Han, LIU Encang.
Robotics[M]. Beijing: Machinery Industry
Press, 2008.

BIFES B, E-mail: jsb430@163.com.,

Research on Adaptive Belt Grinding Nickel-Based Superalloy Blades With Robot

ZHAO Yun', HUANG Yun’, CHANG Taoqi', ZHANG Xindong', DUAN Lian’, LIU Mingxing',

ZOU Lai’, XIAO Guijian’

(1. AECC Aero-Engine Control, Ltd., Xi’an 710072, China;
2. State Key Laboratory of Mechanical Transmissions, Chongqing University, Chongqing 400044, China)

[ABSTRACT]

Nickel-base superalloy fine-casting blades are difficult to guarantee their machining accuracy during ma-

chining due to their large margin and no reference to positioning. In this paper, aero-engine fine-casting blades with nickel-
base superalloy are grinded by using robotic belt grinding method combined with adaptive processing technology. Through
a 6-point iterative approach, the paper determines the position of the blade relative to the fixture. Then in order to ensure
the grinding position and orientation and the grinding parameters, the article plans the trajectory of the model and extracts
the position and orientation information of points, and builds fourth order homogeneous matrix to solve the robot trajectory.
Finally, based on the information of blade profile, the adaptive processing method was adopted to quantitatively remove the
material from the fine-casting blades to ensure its machining accuracy.

Keywords: Nickel-base superalloy; Belt grinding; Adaptive method; 6-point iterative method; Machining accuracy
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