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Experimental Study on Film Cooling Hole Deburring by Alternating Rotating Magnetic Field
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[ABSTRACT] After processed by electrical discharge machining (EDM), the film cooling hole of aircraft engine blade
was surrounded by burr. It is difficult to remove the burr by using the method of traditional polishing. Using rotating elec-
tromagnetic field to drive the tiny magnetic pin rotating and collide with film cooling holes can effectively remove the burr
which on the edge of film cooling holes.The principle of magnetic abrasive finishing (MAF), the motion trajectory of mag-
netic pin during in MAF, and the influence factor of magnetic abrasive machining efficiency ware theoretically analyzed.
Then the film cooling hole of blade was accomplished in the MAF experiment. The surface topography of the film cooling
hole before and after polishing by the 3D depth of field electron microscopy is observed and recorded. The result shows that
using magnetic abrasive finishing could achieve a good effect on removing burr on film cooling holes, improve the surface
morphology and meet the requirement and precision.
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Fig.1 Working principle of alternating rotating electro—
magnetic device
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2 Co) nl 0, @EEHAERE ) F AU MAERTT
FPHEMANZ G, — AR F VERTT M4 N Or i
B, — N RAETFE M BVERT 58 A 5 bl s B0 e
B8, BERe 7 10 5 e G W O T — 2, R, TEERE
Wi s TAE R b BESE—J7 S8 E TAER AR O
MM ez g (181 3), =TS A Sy rhoL i A
eim gl (1 4), &3 T 4 rPe 3R I8 Sl ] S8 5 U
122 kPRIEF)
TE AR R, WEETBR T MG A T R O A e i
FNGEH SO Sy B hA B TE RERIZ 3, |

2017 4555 9 W] - RiAEHIEEA 67



PN
Hltﬁl‘tei RESEARCH

BRIz 2l (1 7 2R SR R R Ry TAE S AR o, W S e 2
(8] W5 A B AT BE 22 B EL R 43 1T 7 A )
YEHIIIE B J7 [ BEALAS E 13 3l . M misT e 2
I, TRz SRR R AL, YRR R, WA R
183l FURBSIBCRAWIN. . 8] 5 Riskia gl A= 1is
S, AR, BEAT s S R R 2 H2RALE R 1
P AT S G Z 18] RGBS A A Z 8] BT S TR
Z [ ZARE R 7 A A SR AR
TR Tk fe b, 32 SR SR RGBT -5 1 1 Ak A il

B3 #stAKEIHREE

Fig.3 Magnetic pin orbital motion diagram
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Fig.4 Magnetic pin rotation diagram
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Fig.5 Jump motion curve of magnetic pin
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Fig.6 Schematic diagram of experiment device
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Fig.7 Schematic diagram of aeroengine turbine blade parts

BRI B A RV AL 2s LA , DL I 0%
HSHR 3D AT 0 S AT iy P9 Mk U AL
WIS, SRIGHS I BRI S WG —E Y LU BIR
JERCAFE N e B AR BVE R N . BRI AN
JEER , T A N I A — 2 S AR T . e i
FBIRERT BAR—E ZR T A UL BAR , B LR BT
TERTE R R B ASLIN I ROEZE . T imAR i i
23 (AN IO PN B R B2 25 ) B BR i 19 Rl A2
/N, IB Bl E AR, BT A 22 8] A il A 7 A )
JI BB 08/ o ST AT P I ) FL A A R B
EARSERTIE SN A FLAE TR RE B AR R 2.5 42 A
RSB 1 PR, b 28U ER x K
JEFTR

FTIF AL AT I AL EA T B, B LS L
Smin AL — U G BT T 1w, B R I 1) 352 60
min, AR 16Hz, WHESERUS , S TR, B &
PRAE: Fr IR REET , SR 5 FBL A B VeI e T T
M TR 3D W T AT J5 A N AR TR
— L E A BOR R .

3 #R5E
RS SE B 38 3D A5 T W S B 5 I 14
LIS SR R AT O H . BB S A0 5 T 5

" (a) MO HIFLIES

DRy 7

(o) NS AL TR T

(b)) ShR IR UBES KDL (d) AUV BB

B8 SEESAILTIERNEREMR
Fig.8 Surface morphologies of the film cooling holes before and
after polishing
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