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Machining Process Optimization Strategy of Integral Impeller Based on Non-Uniform
Machining Allowance
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[ABSTRACT] Large deformation and cutting vibration are important problems in the process of manufacturing ultra-thin
blade of integral impeller, thus a non-uniform allowance process is used in this paper, which can reduce blade deformation
and improve processing quality. Firstly, the influence of concentrated load both on the deformation of thin-walled struc-
ture and thickening structure wad was analyzed. Then non-uniform allowance machining process of impeller blade was
designed. Lastly, tool path was planned and processing experiment was done on the impeller. Results show that the process
optimization strategy can effectively reduce milling vibration and milling deformation of ultra-thin blade, the max error
optimization rate is 54.47% and the average error optimization rate is 52.57%, which is of significance to the actual produc-
tion.
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Fig.1 Loading on point A of thin-walled workpiece
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Fig.2 Diagram of the stress and displacement of
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Fig.3 Scheme of non-uniform stock

W g iSO RFRR A S (u, v), M S
WL T7 W) h w la), W BE T 1) 2R v I

(1) X dE 47 v i ar )2, it R s R Ho
B R eh S e AR G R AR 10 B ik C, A
ExE AR BEENE L, L, B E R
5 ox JZAREE S5 12 Rt 8 ) AR A B, B
L=C\H=20%H , MK L 24k, 25 2 )2 5k ey 3 B, |
L,=C,H =30%H , W L,= 509%H ,

(2) Xt B iff AT w Dy AR E . W A, AR
e x JZHAEREART w J7 1w _F S RE, ) .

Ce

4, = T+Ax—l

e=H (2)
1)

x=1,2,3

e & g i B e A AR e JRE AR 1 JRE P Y L
{5 & it se 55 AR e REAL AP 34 I s H 1 fL



PN
RESEARCH mﬁr&x

R3 JERBRBEGEMHEMNIIESHE

¢ 6 HERE 8° BRLBETT | ML 16000 1000 4500 2.5

o3 HERE 6° BRLBETT | M RSN 20000 1000 6500 0.3

&3 HERE 6° BRLBETT | RIEREIN T 20000 1000 6500 0.2
FEs A0=0 R4 HRABRBRAETREAR

S B TR A BRIV F w7 T 1 0 R AE) " :

A, < 0.4mm i, £ TIVCHCRE 1 REDAT; 24 4, > FE | BEE/om | #Bmm | ERRH
0.4mm AR AN L) 7 B S T 2, A ! Ll 0.16 1
PRAE R 1) 3R T 5T e A B HOR SCPFEER g =18 e =
3.2 EFNX#IEHEARETIEPUTML 3 L;=30 0.8 3

i FH NX_CAM B mill_multi_blade #4734k
5] i 9 AR bR T BT R o 358 T O 1 05 e e
[ 4 TOUR 2 HE B K Sk 7 BE T, SR F R UDIR K 2 1

AT LR, $8 2 A B “Specify hub” | “Shroud” .
“Blade” . “Blade blend” #l “Sphtters AR SRR AR
) “Radial extension” . “Tool axis” . “C utting parameters” |

“Non cutting moves” SFHIESEL, 43 3 24T AN

A YA AR 43S0 R S [ A I T i A
7 5 A5 TR B S 3 2 B AR S i i TS
TN TR IR S AR FE SR, “Max angle change” . “Cut max
step” . “Intol/ Outtol tolerance” SFZE ] PEFE/N—2b 7
= “Path smoothing” 1 “Axis smoothing” P &, &
HE “Tilt clearance angle” | “Leading to trailing edge”
SRR TR M R S E FEr R il RS I TR Y G o
rh, A e A R Rt TS B N A RE DR e
Tk, i LUSE U P EOR 7]

4 SCHSEE

ARIFEF AR T RSB S s R a R
Z2 AR AR S A HUEHAR 2 ¢ 239.8mm, M i
45 3mm, M EAL K 2.35mm, i AMY 0.22mm , i
) i B N e AR B JRA - 24 )R 2 He oy 24016, i
H LR T ZEHAR I R 3 h s T Ll S R e ik
I T T A5 ARYE R 4 R i T4y KaE )
UG TRE RS A (R I T

FT NX_CAM M7 ) HLAls sl , ik Rk / K
T T T BB i 4 s

B o R B 0 BBk o 47 4b B S, 7E FIDIA
HS664RT ik T BB N Tt B AU es: , 3540
FEFACAD A Eom Tad 2 5 s .

i LR AR A i in T T 2 A7 98B in 12, 4
3D FHK S 3 H Geomagic #R A4 B G AL AR 4R AR

B4 RHEEH A4S T T BET AR E
Fig.4 Tool path planning scheme of rough machining and
finishing machining of impeller blade
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