L 7 78
i“‘l‘mixﬁ‘ COVER STORY

FI XA K : BB W, UL, Rk, F. K AR R B g A TR AR R[I]. A #liE3# K, 2023, 66(13): 22-28.
CHEN Yonggang, HAN Wangtao, LI Bin, et al. Research on helical milling technology of large diameter intersection holes[J].
Aeronautical Manufacturing Technology, 2023, 66(13): 22-28.

XEEXZ L BRESHM IR AR

FEN,&HEE,Z |, F,.FEANF B
(P AT 2 AL Tk 48 B IR A0 A TR 5], 394 710089)

[(HE] A MERIETEFTEERTRAZRLEILGHE ML, LELGABRR M T LB Z F B8 m o
WH AR /DR, REF R BAILRE S FH T L2 AR 55 e, KEA A LIREL & FHRAE I XEE
A EME, BAl E%de Tk R A RS 4ERAT S REGT LA 850, LA ER AR T AEME S ARG, B
AU AL ALK ARIR B I R FUH7 7 ok, A T K AR T ¥, 544 e94E . 7 VR T L AR B #4569
HILR A F, REAEY U Tot, 35403071 B R 2Lk, KA AR . KT X EReILES, FET
K AR EILY Ut LXK 3, o] T LI R EFLB AR E, T —F AR TILELA BT EM®, &R
F 9, L2 R P45 AR T £0.05 mm, SLEEARRE B4R T R,1.6 um, B0 T % A 3245 46 3L 7 o5 92 IL &ML Be 2 5. FUAK e

TH) AT .

KEEIR . CHUEEL; B IL; R EIL; Ak gL, m AR
DOI: 10.16080/j.issn1671-833x.2023.13.022

FREERI
MRAZBRIREM, HRFEA
CHEMIEEL

KPR e, B AN R EY
T AT RS E AT RE R E R, B
BT 2 2R FH VR T o 42 PR A 1 X

22 WisshiEEEA - 202345 665 S5 1310]

WFHLRE B0, S TSl |
WIFP I 2, T BRI
1 EFL . B BoR,70% B KALHL
(AR 57 R A0 0 e A R 45 R
A7, Horh 80% Y 9% 95 24 a0 7E % 2 4L
fbrEae U R, LA KM D
SRR — NI,

ML LAY R A
LB, L R &, TR
23R FIMEIN T4 RE, il FLAE L 2R 58 5
T ¥, Ho KEE S LY FL
M T I EME, S FLAE CHLTESE
Bt ash A AR R IR R A — S S
HEREAL Y, FEAHE WL ESR 5P
S E L R 5L S E AL 3
ALY, ML LA
M —ANFL, 1 — R AL, XL
AFEARRIAE L, 28 AR B A
FERS LR B e kLR R AR T
BT XA AL R LIE T L

RN, ShFLAS B R0 2 1 o £ X RbL
LERC AT BRI . A LRSI
T S SR FLFLAR R GEF7E 20 mm
DI, LR EE R GEFTE 30 mm L
1), ZNERG A R A T
MR SEGRIFLERITHI KR, S a1
VIHIIR S, 0T B 0BT e XfE DL RIIE 5
BEAk, 22w fL 2 h Z B dE B X 254,
ANFE AL [/ —ZF AN A
1 FLIE] A FL AN T2 s o7 L) 4
AR R 22, S Bk LI A
TVEZ AR, Y5 m. HET, €
PLAZ S LR In T 5 2R B 3
PELAEN B A T R 4, R AN AR
HEAT LT B S [ FUE A, S5
LS R TR BN T
T ARE LT, AR ) R BR T
PR BRI T FLAE I T 44 L
TR & 2308 T A B ) H
BB, 38 ORI T — 38 s LT



AT
COVER STORY §TEI$‘

FLILAS/INSE, I FLSCRAR £ FH T 58
B liAE, TAS5shmER ",

F o A AL s F LA i T
T FAFTER IR 1 22 3 T T Al
KM 5E o R Y A X HE SN S
28 RALIN TS BEAR HAAAE N TS 14
1A S A ] S T S ] L, 5 T —
T 2 R AR L ZE SR 19 58 AL
FE N T 5, 38 WL B B A e
LB W B Thoo a5 e i
AT TR, XL S 28 s fL
FIRE AN T Guo %5 P LIML G $71k
BelL RGN TS 5 W T — S
T T WL A B CAILAE s F LA B in
TRG, IE LR N HIFLAFAE ) 2
ARG BE 22 WIEEAR A i T 45 5 7
A AR R s A& ), $2 T HLER
DL ZEARAL R E Mz A0 T B R
GHAR B T 2SN TR A, A
T T 2SRRI skl 45 U B
Tl P A A o 1 L BB KR
B AR DEN g, s D i, £
LR R AR R RLRE A ks T
ML B S AL T &, H H T
AR ARTE LA AT FLE I T
SRR TSR

PEE BE AL — b LS L il L
B L R P R S T I
Ho el 4, DL R
SIS BLE LA T M A
K FH T RIRE LB AR TR T
WFFE, FERIE T L IR e FL 2
o kA T T — e
LA E T TALHLER K
i, 56 B T XK A 4x . CFRP 28 ME N
T ARG FLIGIE . A7 R RS 119
AFF o] A 5 2 4 [ sl A e BEFL
E S SRR G E o NIVAL S A i Re)
B 23 A0 KA 1 L v, AT
B UV IR Y 22 D RE SR A FLA s A
AT AT LASE UG 152 3 il L T, 4R
FARRE [0 3 3 7R RUSTORG JBE T REL s
Pyl e AR LR ARl BLA AF T K
MU FL AN T B, T LASE IR H 02
JEGEFL T 27 K AR A ALK n T

TR A BB (1) 1845
L TALAE i ) BB AR AT oo
AL E e, /N AR T BB AT
TR ERASL, R A/NEAR ] A
BEEIHRIFLILE b 2 DI 71 /N UTE R
JEAIG, R BRI 25 SR AR 2B
SR, BRI TFHETHHIFLS B FfLEE
B E s (2) BRHESR AL oA BRI T2,
TS ) BANSHARIALG M, 2L
TR . SR, HFR
BEFLEE AN TR ER A S LA 5T
B HAT AR RAS B RGIESE .
ARICEEA RILR EARSE S AL
SERRIN TR, 2T E N [ E R
5 IR B LA 75, TP T R IR
TR AL AN TR AR A s FL AL
BRAIEST , R I N T LAY RS RS AL
BE T o, g FLBE R
SR, LIS IR R FH SR e Bt L 7 vk 5
B CHLRERE A s FUAE I TR T A5

1 BRhEdE Lt BR Rt

WERTRE AL AL A 2 A K AT 1 —
Tob 3 FIE Al Lo 5 3, N T JRUBE A -
J1E: By e ) TR g 11 2 SR e L i
L AT AF EBLHI HARR TR
F SR BEAL, sl 1 R . BREsE AL
LI I TALAR 8L T B
i O fi (R HE 25 B 1) A2 )
SRl P BHEBLAL A T Kl
HONSLBE AR, Sk o BRESE LI
Ferb, A AFLEEAR 1 BEHI 7 20k 2
SO/ 53088 , BT 64 e I 1o 0 A

1 SERESEFLIn TR
Fig.1 Principle of helical milling
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Fig.3 Vertical tail intersection hole simulation test piece
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Fig.4 Test site for helical milling of intersection holes
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Table 1 Technological parameters of helical milling of large diameter intersection hole laminated components

£ | fibmm | EEALEmm | BN AR S
0Cr15Ni5Cu4Nb 0.30 10 2

1R 13.30 51.50 53 TC4 0.25 10 1
0Cr15Ni5Cu4Nb 0.30 10 2
0Cr15Ni5Cu4Nb 0.30 10 2

2K 13.62 52.04 5k TC4 0.25 10 1
0Cr15Ni5Cu4Nb 0.30 10 2
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Research on Helical Milling Technology of Large Diameter Intersection Holes

CHEN Yonggang, HAN Wangtao, LI Bin, GONG Ping, GUO Yueren, YU Qi
(AVIC Xi’an Aircraft Industry Group Company Ltd., Xi’an 710089, China)

[ABSTRACT]
large diameter of the intersection hole and the poor manufacturability of the material lead to large cutting force and large

In the process of aircraft assembly, it is often necessary to finish the large diameter intersection hole. The

vibration during processing, and the initial holes between different lugs is not concentric, which leads to uneven force of
the tool and easy deviation, and the complex assembly and hole making operation environment leads to the difficulty of
using large processing equipment. At present, the main processing method is to use automatic feed drill for chambering and
reaming. The hole making efficiency is low, and there are many kinds of tools used and the cost is high. Helical milling is a
new hole making method in the aerospace field. In the processing of large diameter holes in difficult to machine materials, it
has better hole making quality and efficiency than the traditional drilling, chambering and reaming processes. Especially in
the chambering process, the helical milling tool will not be biased by the initial hole, with obvious advantages. Based on the
portable helical milling equipment, the reaming and finishing test of large-diameter intersection holes was carried out, the
dimensional accuracy of the machined holes and the surface quality of the hole wall are tested, and the integrity of the hole
wall surface is further studied. The results show that the accuracy of hole size is better than +0.05 mm, and the hole wall
roughness is better than R,1.6 pm, which verify the feasibility of using the helical milling method to achieve the precision
machining of intersection holes for aircraft assembly.
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