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Research on Application of Micro-Hole Drilling Technology in Processing of

Aero-Engine Fuel Nozzles
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(AECC Shanghai Commercial Aircraft Engine Manufacturing Co., Ltd., Shanghai 201306, China)

[ABSTRACT] Fuel nozzle is a major component of engine combustion chamber, the main function of which is to supply
fuel with suitable quantity and good atomization quality according with different working conditions. The Processing
quality of micro-hole nozzle is the key parameter which could ensure the requirement of engine thrust and affect the
efficiency of combustion chamber and the performance of engine. This paper introduces the structure features of the main
injector, and applies the micro-hole drilling in the main injector. By analyzing the characteristics of the micro-hole drilling

system, it summarizes cutting parameters that meets the requirements of the main nozzle, advances an inner cavity burr

control method. The machining technology described in this paper has been applied in practical production.
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Fig.1 Schematic diagram of aero-engine fuel nozzle
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Table 1 Cutting test data

oy} SRR/ RERIRIE / AR /| RIHLREE | RO

(r-min") mm (mm-r") R/um (i 1-#1)

1 7000 0.05 0.005 0.37 G
2 7000 0.05 0.008 0.36 G
3 7000 0.05 0.012 0.38 G
4 7000 0.08 0.005 0.33 G
5 7000 0.08 0.008 0.33 G
6 7000 0.08 0.012 0.35 Gk
7 7000 0.12 0.005 0.31 G
8 7000 0.12 0.008 0.3 Gk
9 7000 0.12 0.012 0.34 G%
10 14000 0.05 0.005 0.31 G
11 14000 0.05 0.008 0.3 G%
12 14000 0.05 0.012 0.32 G
13 14000 0.08 0.005 0.29 Gk
14 14000 0.08 0.008 0.29 G
15 14000 0.08 0.012 0.3 GH%
16 14000 0.12 0.005 0.28 G
17 14000 0.12 0.008 0.28 Y
18 14000 0.12 0.012 0.29 G
19 17000 0.05 0.005 0.26 Gk
20 17000 0.05 0.008 0.26 Gk
21 17000 0.05 0.012 0.28 AN
22 17000 0.08 0.005 0.25 =
23 17000 0.08 0.008 0.24 =z
24 17000 0.08 0.012 0.27 G
25 17000 0.12 0.005 0.23 HH
26 17000 0.12 0.008 0.23 &
27 17000 0.12 0.012 0.25 =2
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Fig.4 Roughness under different spindle speed
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Fig.5 Roughness under different depth of drilling
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Fig.6 Roughness under different feed rate

JE A K AHDE L ) 0k 25

ELAE SRR T HR AN 2 2 A iy, Bl 2
A S 3, 0 LR S b (] B S AR B ] g R
s, A e e N AR 55, VI =5 Sl A0 IR sh il 5 1
T T 2AT B, R, DR R e R ST R e 2
SRIGIEBL T, Al £638E op 1) Rl . AT U0 fHE
H L ARIE DT AR AR R, R, TR Ak 25 A AR
HEFE RS HAE. T RIS, AT THY
SEBRUIEIALS , f 5 e B Rl 3 14000r/min BRI
B 0.08mm, 5% ik 25 0.008mm/r 7 R BRI 1T 41
PERTHI S A

3 AEIAELE O E R

P8 PR B 3k 58 B R AR B S I T, Bl
PN R b ¥ 2577 AR ), B HIA T BIIE ETAY
BRI TR S . A PR UERE AT 58 8 AN
KL, AR R A AR 2 R RRAE P 38 5 T
FMBEHETER . [RIA, BG4 T RIS 1 b 1 0047
T B T NS, B N B A S (RAR B B
i G, BRI R se e i , AR e =X S Al
H R AHE o A2 LA RIBR S, B BiE oA 1E 0 E FL T
] BRI Y BRI TR TR AR T
XT3 i AR I B R EE R R AR .
SEENHI T CBAEET WZE T R b FEE 11 DR I ey sk
foth CTE R “BHEE" SR I IBE 1B s i R 2

BHIH B WIE RS AR VR AL
PUGEAH O, ¥4 22 (el A5 1) 3 T R0, P b 1 P
PRI AN S 158 8] S 2 Wi R4 T B 5 s 11 e
M o AR DX AN [l R, AR SCHE T4 FLE RS N T
T4 1 FF Hastelloy X il & 487K SLM BUE (1415 24
A ARG, R FMFAME G 2 ¢50mm, K 25mm,
W IE ST ¢d44mm, f/ 7 SLM BB I, B8N I

20204E 5563 & 5513 00] « it hERAR 95



,—‘? N »
m%lﬁx RESEARCH

TE R RAS  FRREJE E 29k 3mm. {8 FH a0 44 o 8 h
B Ty  ESMEIR FE AN T 3 dliEfL, Al 12 4>
FLo AHFLHT M 40.3mm B 54 4 OB i T O
L 02mm. ZJEE 1 HSLR M ¢0.46mm i 5T &
Sk SE R B 2 AL E SR A $0.36mm B i A 4 4l
SRS, TR 40.46mm i i & &5k B4 5 25 3 4L
TR ¢0.4mm B A 4 b S AN, B ¢0.46mm fiff

BiaaHikE. VRS ECR AL HHI S5 -

Fo % 14000r/min KA TR 0.08mm, &3 5% JF 45 &
0.008mm/r. I T RA K T /5 B anEl 7 s, 3 4
FLOZE LA 7 HARiR, R4S 12 ML

3 LN T (AT R TR, RS 35 6 o f
KRBT TSR IR F e, ARl 8 FIraR, il LB 3, 26
N TALAY S O LA R “BlE ﬁﬁ,ﬁﬁaﬁiéﬁ@?
A AL CTNER B A B, X 150 B L ek fa [ 55
R BRI A RO Tk

XFECES 2 d1555 3 AN HIFLH 11, BT LUK UKL T
HERE/NOES 2 4140, B5FLH O 0 B B/ T4
3 S DXIEFHASEBY FLA TR, BN FL
VI, 78 H T B VT bR 2 7 e SR AR TR
MY A KT — 2 BUaR, I fLER 5 IR 1
FTB R A 22 A K. 45 2 0L FH B9 S B 40 4 vl LA
g TR 11 [ 0 T ek

BE7  EREEHEE i TE
Fig.7 Cutting burr simulation test part
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Fig.8 Burr under different cutting parameters
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