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Application and Management for Bolt Torques

in Launch Vehicle Cabins

LIANG Ying, PENG Enhong, WANG Linzuan, ZHANG Bo, ZHANG Liufeng, XU Aijie
(Shanghai Spaceflight Precision Manchinery Institute, Shanghai 201600, China)

Abstract: A monitoring system for the torque application is developed for launch vehicle cabins, and the code

rules of the bolt point and the torque program are formulated. The optimal tightening strategy and process

parameters are obtained by the process test. The results show that the system can carry out human-computer

interactive programming, and realize the automation of torque application process with obtaining the torque

size and point data information. The experiment result shows the qualified rate is 100%. The proposed

approach realizes the reliable management of dense point bolt torques for large-size aerospace products.
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Fig.1 Typical structure of launch vehicle cabin
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Table 1 Design value of bolt torque Nem
FUAS KL M5 M6 MS8 M10 M12 M14
30CrMnSiA 3.9+0.4 6.7£0.7 20+£2 30+£3 30+£3 30+£3
ML25 3+0.2 3.7t0.4 940.9
454 340.2 3.7+04 940.9
1Cr18Ni9Ti 3+0.2 3.7+0.4 9+0.9
Ti-6Al-4V 12.84+1.3 25.14+2.5 48.2+4.8 76.11+7.6
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Fig.2 Flow chart of technical scheme
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Fig.4 Example of program number

2.3 WBHRFHN

WER 5 B [T A7F g R o M A A R G o R
Ui P S R RCT 2T R ] R A
W R 5) o 5 B 20 T AL B 4 Fe , al
R = HERER | AR AR S R R 2 AR U
PP Al 2 R 455X, 0 o 005 T 1407 il MR 057 2
SR SRR Y S S AL —— X R ) R
J 8 2o A Joi e A R SR A AR G R 4 A AR A
T S BLIE FH R R 0 e A R S A I A
[ P AR G L R AT R R AL . 0
T ik A A 2R T R R /INAS A A L A n A B4R
I, 22 KT 2 E AR BRI R AR N 5L AT A A A
b3

XK ¥ ¥ # 54 %
ooo
ooo =
#=looo
o =

# / \ 15 &N

o

o

I ;

(o]

H o
1

B EERS
5 R I B B AR 5

Fig.5 Torque application and management system
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o — o m= 6.71 6.72 6.71
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B 7 JIEFR T g ) Az 47 A T TCa/ 12.86 12.88 12.89
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Table 4 Data report of torque application
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(Nem) (Nem) (Nem) (Nem)
M3 M38.01 OK 2021-09-28T13:55:27.718 BoltData 20 18 22 20.12 BigETV
M8 MS8.02 OK 2021-09-28T13:55:33.730 BoltData 20 18 22 20.10 BigETV
M3 M38.03 OK 2021-09-28T13:55:40.792 BoltData 20 18 22 20.17 BigETV
M3 M8.04 OK 2021-09-28T14:01:38.018 BoltData 20 18 22 20.05 BigETV
M8 MS8.05 OK 2021-09-28T14:01:43.020 BoltData 20 18 22 20.14 BigETV
M3 M38.06 OK 2021-09-28T14:01:48.516 BoltData 20 18 22 20.05 BigETV
M8 M8.07 OK 2021-09-28T14:01:54.271 BoltData 20 18 22 20.10 BigETV
M8 M38.08 OK 2021-09-28T14:01:59.811 BoltData 20 18 22 20.11 BigETV
M8 M38.09 OK 2021-09-28T14:02:05.133 BoltData 20 18 22 20.13 BigETV
M3 MS8.10 OK 2021-09-28T14:02:09.106 BoltData 20 18 22 20.10 BigETV
M3 M8.11 OK 2021-09-28T14:02:13.994 BoltData 20 18 22 20.21 BigETV
M8 M8.12 OK 2021-09-28T14:02:17.879 BoltData 20 18 22 20.11 Big TV
M3 MS8.13 OK 2021-09-28T14:02:23.371 BoltData 20 18 22 20.06 BigETV
M8 MS8.14 OK 2021-09-28T14:02:32.954 BoltData 20 18 22 20.10 BigETV
M3 MS8.15 OK 2021-09-28T14:02:37.384 BoltData 20 18 22 20.08 BigETV
M8 M8.16 OK 2021-09-28T14:02:45.254 BoltData 20 18 22 20.09 BigETV
M8 M8.17 OK 2021-09-28T14:03:03.191 BoltData 20 18 22 20.04 BigETV
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Table 5 Comparion of manual and automatic tightening
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