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Fig.1 Appearance sketch of the blisk
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Fig.6 Streamline stereo distribution of up-and down-strokes
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Fig.9 Pressure distribution of up-and down-strokes before and after optimizing structures
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Table 2 Down-stroke sampling point
pressure values before and after optimization
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ZH | 0.18 | 053 | 1.36 0.35



Manufacturing and Simulation #Jﬁl::iﬂiﬁ

UEBA b 55 R 5 | OB A5 /4 A A
AT LA S50 8 R s AN i = 6 3
oA

SERARAL IS W B I 2 an & 11
12 pros, HE 11 (b) F(d) mT LA
F i, BRI, T K ik
A L N 5], il 12
(b)) AICd) ATHL, T A% /N Ak B e} 25
T A U A5E I 1 [] i S e 3 8 — B R
B R AR ] A4V B AR
2 i fb, Ho N 5 e B A A Y 4
FEREN b TR B R B A/ N
PR B L /N T R/ A B
ST SRL LTINS

25 Bk B R g
SONBEEE RO A RS T R v R /N Ak
1 SRt i g , A RUE D TS R B
FIPIASTIEL, 76 R SCH B ad i
IR ELAs R

X AR A PN T, LSRR
P B e By 58, ff 5 kil
PCMA-250 LR, I T. T ZE S5 ki
KRR SiC, BERRIAE R 60 H, T
J£ 772k 8MPa; il TR %K 100 1%,
JEE L ok 25k g, T & R - 4 B
RN TR

5 B 5P R R R
BUXE TA 35 %, 1 FRLRE A (=
SI210), HUFE K FE R E N 5.6mm, ]
R A 5 R g Ak PN T 2R TTRL
REREAE, 22 P AT 4500 3 R34 AE
ik g R, R3O L Ak A
AR T TR J 2% 1A B
N

A& 3R] DU H A I T
IR B TN TR S ERG  n TR
FEARI B 31 N RImAb A A FRE B R,
WM 228 R 0.013, 01 T2 22 MPHLRS
SEME T A 0.3um , 25 A MRS
JE FEARAE () 22 (60 0.287um. X 15
BRI T FE p R T A5
PG, A0 2 Bk i B S T A2 ) 1
KT PSS

Ca) PEALRTEE I BT U1 ) (b) LA BEH 85 1) g

E10 fUBEEREETAN

Fig.10 'Wall shear force before and after optimizing structures

0 =
B
A Gooe)

} \ \ \ s, \
77 11 90088000 \’ N
RS

Ce) PEALRT M AT7E (D E TR

B AURELETITREEREZTESH
Fig.11 Streamline plane distribution of up-and down-strokes before and after
optimizing structures

201945862 & 551300 - it hiEHAR 57



A_/ - -
—— ¥ o

Ce) PEALRT M7

(D ETR

E12 MRAREETTREEREILEDSH

Fig.12 Streamline stereo distribution of up-and down-strokes before and after
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Simulations and Experiments on Blisk by Using Abrasive Flow Machining

ZHAO Lu, SUN Yuli, SHI Kaibo, ZHAO Jianshe, ZUO Dunwen

(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,

Nanjing 210016, China)

[ABSTRACT] Abrasive flow machining (AFM) was proposed to finish the problems of high capital cost and low

efficiency of surface polishing on the acro-engine blisk. By establishing the simulation model based on whether the blisk

fixture tool contains the core mold and the gland, and compared the distribution law of the flow field in the simulation,

redesigned the fixture structure to fit for the blisk. On this basis, the AFM processing experiment is carried out. The result

shows that after adding the core mold and the gland structure, the AFM process can effectively improve the local flow field

of the blisk, and solve the problem of the inconsistent processing effect and abrasive erosion on the sharp edge. The surface

roughness of the flow channel is reduced by 0.6pum, and the surface quality has been further improved.

Keywords: Blisk; Abrasive flow machining (AFM); Core mold; Fluid simulation; Fixture tool
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