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Table 1 Values of tolerance coefficient o under different conditions
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Fig.1 Tooling double-supported beam scene
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Table 3 Control demand of 7, influencing factors for different types of assembly
tooling in an assembly plant
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Fig.4 Observation test on foundation stability of wing auxiliary assembly station

Table S Comparative analysis on four data for foundation of wing auxiliary assembly jig

1 YA AR /mm

S TS

X, Y, Z
T, 243512 | 4863.18 1.1
T, 0 0 0
7, 353.04 | 1761331 0
Ty 7124.9 14958.94 | -10.52
T, 7762.63 | 17650.08 -3.76
e 1407627 | 9586.01 -0.38
T, 11737.11 | 554351 -5.32
T, 6928.77 | 9584.91 -8.54
T 2164323 | 4995.64 3.47
T, 2135438 | 1436.52 2.96
Ty 2482643 | 10592.05 -0.69
T 2148043 | 10606.1 3.84
Ty 27764.19 | 10578.26 ~0.6
Ty 2785634 | 4932.84 0.47
T, 2761233 | 211.86 2.32
T, 2458033 | 234.13 2.05
T 38104.1 5014.3 2.89
T, 49622.79 0 0
T 46080.89 | 9227.6 -1.1
T, 4355727 | 14003.93 -2.29
T 41269.4 | 17049.18 5.94
A 4980523 | 16951.24 14.79
T, 31892.64 | 17180.29 -1.58
T, 14101.84 | 1755136 -3.56
T 35073.3 9354.3 3.77

2 Y AR AR /mm

X,
24351.24
—0.06
351.86
7124.65
7762.85
14076.33
11737.12
6928.84
21643.25
21354.35
24826.49
21480.51
27764.29
27856.34
27612.29
24580.3
38104.15
49622.81
46080.91
43557.23
41269.33
49804.93
31892.74
14101.79

35073.34

T,
4863.13
—0.21
17611.43
14958.7
17650.41
9586.11
5543.64
9585.12
4995.64
1436.49
10592.01
10606.1
10578.22
4932.79
211.79
234.08
5014.14
—0.52
9227.62
14003.99
17049.34
16951.8
17180.25
17551.37

9354.22

0.94
0.4
-1.65
~10.12
—3.44

—0.41

—0.66
2.01
—0.58
0.32

2.09

2.94
0.87
-0.62
—2.18
6.45
14.16

—-1.61

3.65

i M2 /mm
S ¢/mm
AX AY AZ

0.04 —0.05 —0.16 0.17
—0.06 —0.21 0.44 0.49
-1.18 -1.89 —1.65 2.77
-0.25 -0.23 0.4 0.53
0.22 0.33 0.32 0.51
0.06 0.1 -0.02 0.12
0.01 0.12 —0.17 0.21
0.07 0.21 0.44 0.49
0.02 0 -0.11 0.11
-0.03 -0.03 -0.2 0.21
0.06 —0.03 0.03 0.07
0.08 0 —1.84 1.84
0.1 —-0.05 0.01 0.11
0 —0.05 —0.15 0.15
-0.04 -0.07 -0.23 0.25
-0.03 —-0.05 -0.24 0.25
0.05 —0.16 0.05 0.18
0.02 —0.52 0.87 1.01
0.02 0.02 0.47 0.47
—0.04 0.07 0.11 0.13
—0.07 0.16 0.5 0.53
-0.3 0.56 —0.62 0.89
0.09 —0.04 —0.04 0.11
—0.06 0.01 0.25 0.26
0.04 -0.08 -0.12 0.15
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Table 6 E, appearance probability of assembly tool of a certain model
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Fig.6 Experiment layout of temperature measurement of two types of aircraft wing box assembly tooling
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Table 7 Year-round temperature data of two types of aircraft wing box assembly tooling C

J B 1 T L3

TR
J B 1 TR %

T pr2 TH b3

H 1

RAE | | BH ) BR

wEE | RE | RE | EE

2H25H | 152 | 172 2 —
3H4H | 162 | 174 | 12 —
3HISH| 156 | 168 | 1.2 —
4H1H | 176 | 186 1 —
4H15H | 212 | 224 | 12 —
4730H| 214 22 0.6 —
5H13H 216 23 1.4 —
S5H28H| — = = =
6 H11H| 23 24.4 1.4 —
6H24H | 234 | 266 | 32 —
7H2H| 21 228 | 18 —
8H27H | 21 232 | 22 —
916 H | 214 | 234 2 —
9H30H | 162 | 178 | 16 —
104 16 H| 15.6 17 14 —
10 H29H| 13.8 | 174 3.6 =
12H9H| 15 206 | 5.6 —
12H25H| 164 | 234 7 =
i 13.8 | 26.6 — 12.8

AR | B H | R AR RS
WA | RE ) EE | R RE
158 | 148 1 — | 116 | 104
168 | 166 | 02 | — | 148 | 142
168 | 154 | 14 | — | 166 | 152
18 17 1 — | 186 | 172
212 | 20 12 | — | 216 | 202
214 | 208 | 06 | — 21 | 204
238 | 218 | 2 — | 238 | 228
= | = — | — | 254 | 248
242 | 234 | 08 | — | 262 | 25
244 | 234 1 — | 272 | 258
— | = — | — | 252 | 248
— | = — | — | 244 | 24
2.6 | 21.6 1 — 23 | 222
= | = — | — | 172 | 162
= | = — | — | 152 | 136
— | = — | — | 198 | 184
— | = — | — | 186 | 176
244 | 148 | — | 96 | 272 | 104

J B2 T 5

BH O OBIR O RAE ) R | PH O HRIR

w2 | RE | RE | RE | EZE | E
1.2 — 12 10.8 1.2 —
0.6 — 14.8 14.2 0.6 —
1.4 — 15.6 14.8 0.8 —
1.4 — 17.2 16.6 0.6 —
1.4 — 20.4 19.6 0.8 —
0.6 — 20.8 204 0.4 —
1 — 23.2 22.6 0.6 —
0.6 — 24.8 244 0.4 —
1.2 — 25.2 24.6 0.6 —
1.4 — 26.6 25.8 0.8 —
0.4 — 25.4 25 0.4 —
0.4 — 24.8 244 0.4 —
0.8 — 22.6 222 0.4 —
1 — 17.6 16.8 0.8 —
1.6 — 15.8 154 0.4 —
1.4 — 19.6 18.6 1 —
1 — 19 18.4 0.6 —
16.8 26.6 10.8 — 15.8
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Table 8 Variation of 7, using laser tracker as an example
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Fig.7 Schematic diagram of positioning
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Table 9 Influencing factors on 7, and countermeasures for a certain aircraft
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Mechanism Research on Target Accuracy of Aircraft Assembly Tooling

Based on Multi-Factor Disturbance

GENG Yuke

(AVIC Xi’an Aircraft Industry Group Company Ltd., Xi’an 710089, China)

[ABSTRACT]

In this paper, the source of target precision and influencing factors of aircraft assembly tooling are

analyzed in detail. The design method of target precision is described. The influencing factors are quantitatively analyzed,
and the influencing importance is qualitatively analyzed. As for each influencing factor, the corresponding treatment
measure is given. The possibility of eliminating each influencing factor under corresponding treatment measures is
analyzed and case studies are conducted. The qualitative and quantitative analysis of the tooling target precision is proposed
theoretically and applied to design of assembly tooling for a certain aircraft, in which a preliminary path is explored for the
unified and quantitative accuracy analysis of assembly tooling in engineering. The analysis of relevant influencing factors
of target accuracy provides a basis for target accuracy design in assembly tooling design stage and cause analysis in fault
stage.

Keywords: Assembly tooling; Tolerance coefficient; Target accuracy; Deformation; Structure; Foundation; Temperature
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