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Deviation Analysis and Tolerance Optimization of
Space Between Landing Gear Assembly Joint in Turboprop Engine Nacelle
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[ABSTRACT]
multi-level assembly information model of landing gear join location structure is established, and dimensional chain of the

In order to control unqualified space between landing gear joint in turboprop engine nacelle assembly,

location structure is generated. Then the location structure tolerance information table is constructed. Landing gear location
and assembly structure is analyzed by using 3DCS deviation analysis software to simulate unqualified rate and obtain key
dimensions that have an important effect on space between landing gear joint during the structure assembly. Finally, the key
dimensions are optimized, which reduce the unqualified rate effectively. Proposed design optimization solves problem of
the space deviation in turboprop engine nacelle assembly.
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Fig.1 Schematic diagram of landing gear intersection distance and positioning structure in nacelle
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Fig.2 Assembly information model for positioning structure of landing gear joint in nacelle
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Fig.3 Positioning structure of landing gear single joint
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Fig.4 Dimensional chain of landing gear assembly joint
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Table 2 Positioning structure tolerance information table
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Fig.5 Result of assembly simulation
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Fig.7 Simulation test results of out-of-tolerance rate of assembly

spacing measurement items
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Fig.8 Result of geometrical factor effect
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Fig.9 Result of assembly simulation after optimization

®5 KERTAZMATIEI LR

Table 5 Comparison of tolerance value before and after

optimization mm
RHER ST A 22 i) nias
JRJEE 1 ST 0.1 0.025
B A 2 ST 0.1 0.025
FENLE 1P 0.1 0.025
FENTA 2 TR 0.1 0.025
MR 1 RE 030 2%
W2 EE 080 o35

A 1 AR AR T R T R A 228K, (EAN ] BE S0
RGBS RS T 22 7S FEFERLE S ek
TEIRAE i BB/ T B ROT B, SR v/ix 528 s e By
T TS B A KT 0.5 mm,

10 H A HE (45 12), BAE (465 12,18 ) B 22 1A]
BRI RS 5 /MR R ST w22 34/ T 1 mm, 38 5
B HE 7 2R RO R 7 R A8 o e B 2 7 i R R

5 %ig

B T 2R R SRR A S 7 RS e A 2 ),
TV GRS S N A F ) 22 2 R TR BB,
3DCS HA N A 7 AR s RE 2R e (15 B R, 7 BT 52
M| 52 353, T A 2 R P SRR RS, X S R

92 WissMEHEA - 20224 565 % 5 1910]

806.4
806.3 |- *
g
£
g 806.2-\/;‘\/ /\‘WQ
g‘é 806.1 | Y
= —— AHE
806.0L — HHEWIRR 1
— HSIBRRT2
80591 3| 5| 7' 9' 1'1 1'3 1'5 1'7 1§
SEMEEAS
(a) ARE[H]HE
10143
1014.2 | 2
g
£
@ 1014.1
=
ﬁlom.o- Y \/
= —— BIfE
10139 1 — BB R
' — HS R R T2
10138 L+
1 3 5 7 9 11 13 15 17 19

A
(b) BHEME

E 10 A EFN B AE B BE ST R~ 47 42 B

Fig.10 Measured the space dimension curve for joint A and joint B

WA 22404k F i 58 s  BE R 25 5% . Ffrn e s 24140
ARG ALV B A A TR B S RS B0 UF S AN 2k
GERP PN, AU LT R AR IR 2518

(1) JE R TR R i G A AR Ol BT e I, T 2%
P JAE WUt 5 ST TR P T2 s i il 5 T T 1T P AR
i TR E /N 2 JE R M A2 o5, 1) 8 22 ) O B IR~

(2) X SR8 22 Ak 15 L, 19 3 D& A R ST 3
FERARZE 5%y . P.=0.025 mm . P,=0.025 mm, 3 JE
8o, FFam A S BR A P R U SR R ST A 2 AL 25 R S
PP

(3) 3T 3DCS (145 AL V5 458 1 [ B A5 254 1Y
e EUASEIR i G 2 M RS A [ B RS R 25 R Uy
TR, N CHLEE RS S M A A Z RS,

& £ x ot

[1] ZEE, B, il | JEECHUR R 252 TRXES T (1],
MZS 2441, 2009, 30(6): 1012-1016.

PENG Zhijun, LI Bin, YE Bin. Analysis on difficulty in turning of
airplane tail landing gear[J]. Acta Aeronautica et Astronautica Sinica,
2009, 30(6): 1012-1016.

[2] AR, M, AR B LT 4L M M A R ST
FECERE it [J]. 025 274, 2012, 33(10): 1931-1937.

PENG Zhijun, LI Bin, CUI Yang. Fault analysis and improvement



PN
RESEARCH Hltﬁbtei

for certain airplane nose landing gear return cam[J]. Acta Aeronautica et
Astronautica Sinica, 2012, 33(10): 1931-1937.

3] ATAE, RILRY, Bl . AT AN A% vh s R
ST (9], PHAE Tl K274 , 2017, 35(S1): 98-103.

REN Jia, MU Rangke, YANG Jianbo. Binding failure analysis
for an unmanned aircraft landing gear shock absorber[J]. Journal of
Northwestern Polytechnical University, 2017, 35(S1): 98-103.

[4] UL, BIRAE, 5 . CHLRIE AN S R 2T 5 400 7]
BEEHOR 5T, 2013, 13(18): 5409-5414.

WU lJiang, YANG Zhaojun, ZHOU Yi. Calculation and analysis
of aircraft landing gear position error[J]. Science Technology and
Engineering, 2013, 13(18): 5409-5414.

[5] F#de, B/E, BV, 45 . SR ARG S R BT 2
[EIBESZ N AT [J]. HUMBLSA S HAR | 2015, 34(2): 325-328.

WANG Yulong, WEI Xiaohui, YIN Yin, et al. Failure analysis
and gap impact analysis of a landing gear's extension-retraction test[J].
Mechanical Science and Technology for Aerospace Engineering, 2015,
34(2): 325-328.

[6] P . B THCEE WA 22 A 5 1R 22 P AR M 5Y
[D]. HUM : #TTRE , 2007.

MAO Jian. Study on the modeling of tolerance based on
mathematical definition and form errors evaluation[D]. Hangzhou:
Zhejiang University, 2007.

[71 ISLAM M N. Functional dimensioning and tolerancing
software for concurrent engineering applications[J]. Computers in
Industry, 2004, 54(2): 169-190.

[8] ZEAEYY , g | AR . AR e AT TR,
AR THE | 2008(4): 81-84.

CAI Yanbo, CAO Zenggiang, LI Zhicheng. The research of complex
assembly dimensional chain analyses and calculation[J]. Modern
Manufacturing Engineering, 2008(4): 81-84.

[9] X EIE, KSR, Bamfe | BF IR R T AT Y
JU 75k (0], iU Bkt 5 B 242541, 2008, 20(1): 104-108.

ZHAO Huangjin, ZHENG Guolei, DUAN Lihua. A geometric
method for assembly dimension-chain analysis in digital environment[J].
Journal of Computer-Aided Design & Computer Graphics, 2008, 20(1):
104-108.

[10] B, TR, 280k, 55 . =N 220 T B R TEHUAR I REDL
FAZZ BTN [T]. Sedvess TR, 2017, 38(10): 36-39.

WANG Yang, XU Cheng, GUO Sheng, et al. Three dimensional
tolerance analysis technology in machine gun bullet discarding
mechanism tolerance design[J]. Journal of Ordnance Equipment
Engineering, 2017, 38(10): 36-39.

(1] FRIK, BRI, ARJENS , 5 . 3DCS TERARBR T 524
2253 HT R I, B TR | 2017(5): 97-101, 109.

KAN Tianshui, XU Mingyang, XU Xusong, et al. Application of
3DCS in automobile chassis dimension and tolerance analysis[J]. Modern
Manufacturing Engineering, 2017(5): 97-101, 109.

[12] EAE, T U, RS . = HEReC RTHRERY A 32 E R T]. L
T AR2AR L 2005, 41(6): 181-187.

WANG Heng, NING Ruxin, TANG Chengtong. Automatic
generation of 3D assembly dimension chains[J]. Chinese Journal of
Mechanical Engineering, 2005, 41(6): 181-187.

(13] FIGRC, SRbkds , Frohide , 4% . 2T 3DCS {9 —4E R 24

R SRR, RGN EA#H , 2018, 30(5): 1730-1738.

MENG Qiaofeng, ZHANG Linxuan, YIN Linzheng, et al. Three
dimension tolerance analysis and optimization based on 3DCS[J]. Journal
of System Simulation, 2018, 30(5): 1730-1738.

BRSO, TR, R U
(Dighi X %)

(L% 86 1)

DALI Bing. Analysis and experimental research on titanium alloy
cutting based on two-dimensional ultrasonic vibration assistance[J].
Diamond & Abrasives Engineering, 2020, 40(6): 92-96.

[10] B, HEdRE, skiE, 5% . GHA169 7 4l BB Il 42 1 52
HEWFSE [J]. &NIA S EREE H TR, 2021, 41(5): 46-51.

HAN Lu, KANG Renke, ZHANG Yuan, et al. Research on surface
integrity of GH4169 machined by ultrasonic assisted grinding[J].
Diamond & Abrasives Engineering, 2021, 41(5): 46-51.

[11] BHADURI D, SOO S L, ASPINWALL D K, et al. Ultrasonic
assisted creep feed grinding of gamma titanium aluminide using conventional
and superabrasive wheels[J]. CIRP Annals, 2017, 66(1): 341-344.

[12] NIK M G, MOVAHHEDY M R, AKBARI J. Ultrasonic-assisted
grinding of Ti6Al4V alloy[J]. Procedia CIRP, 2012, 1: 353-358.

[13] WEI S L, ZHAO H, JING J T, et al. Investigation on surface
micro-crack evaluation of engineering ceramics by rotary ultrasonic grinding
machining[J]. The International Journal of Advanced Manufacturing
Technology, 2015, 81(1-4): 483-492.

[14]  SRIEDN . BSR40 D) EE M A LR SE (D). Herd: 1
AR, 2007

ZHANG Hongli. Study on the technology and mechanism of ultrasonic
vibration assisted grinding[D]. Jinan: Shandong University, 2007.

[15] B, fHJufe, Beher, 55 . Pk CBN b5 Hl gk
B 3t e A 4 K418 I I 5T [J]. MUMURL = 5 4R | 2014, 33(5):
657-661.

YANG Changyong, XU Jiuhua, GU Shenshen, et al. Investigation
on the grinding force of the casted nickel-based superalloy K418 with
a vitrified CBN wheel[J]. Mechanical Science and Technology for
Aerospace Engineering, 2014, 33(5): 657-661.

[16] QIAN N, DING W F, ZHU Y J. Comparative investigation
on grindability of K4125 and Inconel718 nickel-based superalloys[J]. The
International Journal of Advanced Manufacturing Technology, 2018, 97(5-8):
1649-1661.

[17] WU B F, ZHAO B, DING W F, et al. Investigation of the wear
characteristics of microcrystal alumina abrasive wheels during the ultrasonic
vibration-assisted grinding of PTMCs[J]. Wear, 2021, 477: 203844.

WIRAER: T30, 2, Wb 0l L, SRR 5l S X n 1
FERI R OR 28 n T A
(Digh * %)

20224E 55658 55 190] - Bt hE AR 93



	19期-研究论文-秦彬74-79.pdf
	19期-研究论文-邱雨桐80-86.pdf
	19期研究论文-郑炜87-93.pdf
	已结账一半-19期-研究论文-刘萌94-99.pdf
	19期-研究论文-许斌100-106.pdf
	19期研究论文-韩志仁107-113.pdf
	19期研究论文-彭伟波114-118.pdf

