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Abstract

The efficient and reasonable installation of the self-locking nut of the support plate plays a decisive
role in improving the assembly quality and efficiency of the rocket-borne instrument bracket. In this
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paper, in order to solve the current problem of low pass rate of one-time assembly of the rock-
et-borne instrument bracket support plate nut, QC quality tools are used to carry out quality con-
trol on the assembly process. Based on the hierarchical screening method, key fault phenomena were
discovered, and the two main causes of key faults were found through in-depth analysis from the
five aspects of human, machine, material, method, and environment. Countermeasures were formu-
lated following the 5W1H principle, and through experiments, positioning tools were improved and
protection methods were optimized, the one-time pass rate of bracket riveting support plate nuts was
increased to 99%, providing a reference basis and reference experience for subsequent riveting of
similar structures.
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Table 1. Statistical results of non-conforming products of bracket riveting support plate nuts
1 XRYERRIEES RSB~ RGIHER

RN EA G ZRYI

ApE o EPEHE —IREREGE —IRERE
I} 1] () () (%) B TR R pTEAER R

() (%) () (%)
1A 468 192 41% 274 99.3% 2 0.7%
2 A 416 186 44.7% 229 99.6% 1 0.4%
3A 432 200 46.3% 232 100% 0 0%
41 457 213 46.6% 243 99.6% 1 0.4%
5H 486 233 47.9% 250 98.8% 3 0.2%
6/ 472 207 43.9% 263 99.2% 2 0.8%
7H 470 192 40.8% 278 100% 0 0%
8 A 492 261 53% 228 98.7% 3 0.3%
9 A 489 305 62.4% 184 100% 0 0%
10 A 623 310 49.8% 313 100% 0 0%
11 A 861 573 66.6% 286 99.3% 2 0.7%
12 A 842 468 55.6% 372 99.5 2 0.5%
it 6508 3340 51% 3152 99.5% 16 0.5%
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Table 2. Statistical table of surface quality non-conforming defects
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Figure 1. Cause analysis fishbone diagram
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Table 3. Case confirmation table
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Table 4. Countermeasure implementation table
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Figure 2. Concentric locating pin
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Figure 3. Protective pad structure size
B 3. RIPBERT

2) FFREENREA TAE
A3 SAd AR 7 L AR SRERE R, S EY M3, M4, M5, M6 FEIRIEREE 10 14, FFE 8 HHIEERE:,
R T RN 5 FR.

Table 5. Riveting test plan
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Table 6. Riveting effect inspection table
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Figure 4. Diagram of the practical teaching system of automation major
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Table 7. Statistical table of quality problems of bracket riveted plate nuts
T+ 7. XERYEIRIREE RE RS R

o TEBN AT O TEBhJE T O ‘
75 ] 2 7 JTURR [ A N R
AR AR AR A IR SR (AR E
1 e/ akl 16/6508 0.25% 1/409 0.24% -0.55%
2 E b/ 11/6508 0.17% 0/409 0.00% —100.00%
3 HPETHLAE FE R IR 93/6508 1.43% 21409 0.49% —65.78%
4 FEEFLE BRI 3048/6508 46.83% 0/409 0.00% -100.00%

DOI: 10.12677/jast.2024.122010 85 B Rt N


https://doi.org/10.12677/jast.2024.122010

e %

M T R 4B, XSRS, SEECFLE B R IR R AR 46.83% R FF N, HCZERH R
A R T RIIR . B0ET FLE B R IRt 15 LUK IR R B, T BRME B2 20512 100%511 65.78%; 409 1437 e 404z
FEMCIE B R A 3 4F, MR AEREAE 1%, —REHECIET] 99%, Ll 7 HrER.

3.2. JLEEHE

T YU RS s BT st LB, AN IR HIE 1 LA SR -
1) [FCEHET S BRd R 1% B ) TR B, R D V8 SE R SO E R R TR, 3R
it

fED

2) TPREBORFRN, G5 & LR A, i 03 T 52 SO BT R B T 2059, i 2 4 18] 2R 7 75 2L
3) Rt N BT OO AT R BE R, 8 PRAEP AR 557 R

4) Rtk QC MLIESh ARV R E, WINJas: QC /MIFEARMES %,

R EIRIE IS, 2023 4 SCAIIEF TR BE 9672 1, H R 2022 fEARTT 1.48 £, (RIS HIEE
R, WIS BAR. BUR— IR EME AR E 5 BR.

120% /q

98% 99% 99.2%

100%
80%
WA
0, - -
60% CER 7
LB RN
40% - = JLE

20% -

0% , . ‘
W4k Hibxz  BUR UEDY

Figure 5. Comparison of pass rates during consolidation period achieved
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