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Table 1 Five—axis machining center parameter table
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Table 2 CMM parameter table

A 5 K543-1756-03
x y z
F742 78 B /mm
600 800 600

BEER/C 18 ~ 22
SR K /MPa 0.60 ~ 0.79

LR AY 230/110

M FH5 B/ pm 0.01

A5 KMC600

x ¥ z A C

74258 B/ mm
650 650 450 -30° ~120° 360°

T8 E AL E/mm 0.002 5 0. 002
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Fig. 3 Process parameter adjustment method framework
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2.1 SIRXKSHEKE ®3 SIRBHUAR
211 SIAER Table 3 Multiple working conditions parameter combination

Z

T AR, 5 W5 BT TR o Cmm i) (w7
—— 01 3000 300 0.05 0.2
02 3000 360 0. 06 0.2
(1) LR, H AT HLIR AL bR R AL, 03 3000 420 0.07 0.3
I AE Tl B TR Sk Zhn LR E TAES 04 3000 480 0.08 0.3
T bR EER , A TT RIS IR iR 2%, 05 3000 540 0. 09 0.5
YO T 27 kAT T2 e B FRIE | B iR e B 06 3000 600 0.10 0.5
BT SHUR AR R X MFAT Em T A tigm O 20 700 007 0-2
TN 08 5000 800 0.08 0.2
09 5000 900 0. 09 0.3
10 5000 100 0. 10 0.3
11 5000 500 0.05 0.5
12 5000 600 0. 06 0.5
13 8000 800 0.05 0.2
14 8000 900 0. 06 0.2
15 8000 1120 0.07 0.3
: 16 8000 1 280 0.08 0.3
(a) AT (b) BIRERE 17 8000 1 440 0. 09 0.5
18 8000 1 600 0. 10 0.5
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Fig. 4 Pre—experiment preparation 2.1.2 #IEWKE
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Fig. 6 Measurement of leaf profile
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Table 4 Part of the sample after processing

HERx W ERyFE RREWH ERE. 2 Ei ML hE
-0. 370 207 -0.594 426 0. 253 605 0. 040 795 -0.200 448 0. 190
-0. 058 034 -0.077 088 0. 126 32 -0.444 75 -0. 187 812 0.207
-0. 621 436 -0.017 619 0. 645 897 0.286 819 -0.192 585 0.199
-0.317 381 -0.477 133 0.225 156 0.185 111 0. 483 351 0. 199

0. 420 857 0. 345 56 -0. 444 189 0. 173 354 0.452 653 0.203
-0.617 317 0.264 972 -0. 330 877 -0.209 889 -0.193 934 0. 188
-0.296 611 -0. 153 417 -0. 024 215 0. 401 022 -0.269 267 0.200
0.212 957 0. 166 438 0.295 149 0. 003 469 0. 168 703 0.210
0.079 618 -0.637 971 -0. 401 375 0. 005 047 0. 245 449 0. 201

0. 097 508 0. 046 647 0.207 362 0. 641 704 0.424 524 0. 193

0.402 9 -0.061 83 -0.588 29 0. 357 309 0.231 465 0. 196
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Fig. 9 Comparison of actual material removal and estimated material at different tool contacts
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Fig. 10 Local distribution of material removal

under multiple working conditions
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Fig. 11 The milling experiment
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Fig. 12 Measuring section of blade profile
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Table 6 The measurement results of each section

Table 5 Experiment parameter
71 B e AR
LT TR —
A Eaks BRES/ BnliRA/
IF  EA
mm  (r-min”) (mm-z") mm
ML BT el6 3 000 0.10 1.0
FHmT KT @10 4 500 0. 08 0.5
ML HIT @6 8 000 0. 05 0.2

A2 ~E/ um A-A B-B c-C D-D
CC Min Dev 1.6 0.9 1.3 -0.8
CV Min Dev 2.5 0.9 1.7 0.4
LE Min Dev 2.5 3.2 0.1 0.9
TE Min Dev 0.9 0.5 -0.9 -0.5
CC Max Dev 8.1 7.5 6.1 6.2
CV Max Dev 9.8 7.6 6.3 6.6
LE Max Dev 9.8 7.5 7.3 7.2
TE Max Dev 7.7 9.3 8.6 6.7

%6t CC.CV . LE TE J3 %3 mm-2 35 R
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Fig. 13 Allowance deviation of different blade sections
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Study on Process Adjustment Method of Aero—engine Blade Milling

SHEN Zhi-jun' ,ZHANG Ming-de' ,XIE Le’

(1. School of Mechanical Engineering, Chongqing University of Technology, Chongqing 400054, China;
2. Chongqing Miao Qi Feng Technology Co. ,Ltd. , Chongqing 400054, China)

Abstract;In order to improve the profile quality of precision milling of aero—engine blades, a milling process

parameter adjustment method based on material removal was proposed. First of all, this paper designs the blade

milling process parameter adjustment overall scheme, the development of the blade milling processing overall

scheme and process parameter adjustment scheme. Secondly, based on the neural network algorithm, a model for

predicting the material removal amount of blade milling was established to evaluate the milling stability of different

process parameters. Then, the process parameters were adjusted based on the material removal amount to improve

the stability of the milling process, and the optimal combination of process parameters was selected for the blade

milling experiment. Finally, CMM was used to detect the blade profile after milling. The experimental results

showed that the machining allowance of the blade basin and blade back after milling was distributed within 0. 05

mm, which met the process requirements. The stability of the material removal model and the correctness of the

proposed process parameter adjustment method were verified.

Key words :aero—engine blade ;surface quality ; neural network ; material removal amount
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