D prEEIVE 14

SPACECRAFT ENVIRONMENT ENGINEERING
« PXELHT PEREEOHAT

HEFE I FE R IR B IME LS MNR T IR N SR 5%

AR FANE YA RiEE 2 F

Structural design of sealed outer welding cover and experimental study on welding thermal
effect for the propellant tank bottom

LENG Yue, LU Songtao, XIAO Shili, ZHANG Shuhui, LI Ji

TELR R BE View online: https:/doi.org/10.12126/see.2023076

FRTT BRI A SRR

Articles you may be interested in

T EEAG BRI P 2 THI 45 /88 IR B N K 70 R IR A SE BT

Experimental study of the condensation and identifiation of the moisture source during thermal cycling test

LR AR TRE. 2019, 36(5): 468-474  https://doi.org/10.12126/see.2019.05.010

SR TRV <5 B KRR AT 55 2R B0 I T 38 JBE TR S el S L o0 H

Numerical analysis of fatigue crack vs. stress impact factor of metal welded joint for satellite propellant tank

il R BEFR 5 TR, 2019, 36(3): 247-251  https://doi.org/10.12126/see.2019.03.008
TR TR O X TR R 2 A £ S e P S B Y

Experimental study of the effects of spacecraft charging and discharging on typical satellite—borne electric instrument

MURARIREE T L. 2021, 38(3): 370-374  https://doi.org/10.12126/see.2021.03.019

o BEFL TR R SR G W0 R 2 i SR B
Experimental study of deep dielectric discharging of polymer under energetic electron irradiation

LR ZSFREE T L. 2017, 34(3): 295-300  https:/doi.org/10.12126/see.2017.03.012
B VKB H HEK R L oY

Experimental study of water resource extraction from frozen lunar regolith simulants

WURARIREE T L. 2020, 37(5): 511-518  https://doi.org/10.12126/see.2020.05.015

RSN =S () Fr Bl P Al BV BE A S 3 B 5E S5 005 ELA3Ar
Experimental and analytical studies of the performance of FRP protective configuration against space debris

PR ZRFREE T2, 2019, 36(2): 120-125  https://doi.org/10.12126/see.2019.02.003


http://www.irla.cn/article/doi/10.12126/see.2023076
http://www.irla.cn/article/doi/10.12126/see.2019.05.010
http://www.irla.cn/article/doi/10.12126/see.2019.03.008
http://www.irla.cn/article/doi/10.12126/see.2021.03.019
http://www.irla.cn/article/doi/10.12126/see.2017.03.012
http://www.irla.cn/article/doi/10.12126/see.2020.05.015
http://www.irla.cn/article/doi/10.12126/see.2019.02.003

Vol. 40, No. 6 /TR NS S 2 O A O 340 B 6 W
630 SPACECRAFT ENVIRONMENT ENGINEERING 2023 4F 12 H

https://www.seejournal.cn E-mail: htqhjgc@126.com Tel: (010)68116407, 68116408, 68116544

5P R A R A SN IR BES R T R
REIE PN SRR A 5

AR, EaE, A, KEE, & &
b FEM ARG LREM 7T, b 1000760

FEE.: Atz oK FT RS 248 40 R M2 B BB 114 555 40 4 Rk 209 B3 @ Z &R %4, 32
b — P F T F M, A A RAE B B TONF B IR E RO AL B A BRI R, FFRIMNFEIF
BHAEERF Y, FEFEIRGRRGE, HEIFENE ., FETE A RF LA, AL
R BINTES EIRBRAAER K L.

KHIE: FAIMFE; FEREON; AR, FEEE,;, ZRAR

FE 5SS TB42; V416.2 XRkARERS: A XEHRS: 1673-1379(2023)06-0630-06

DOI: 10.12126/see.2023076

Structural design of sealed outer welding cover and experimental study on
welding thermal effect for the propellant tank bottom

LENG Yue, LU Songtao, XIAO Shili, ZHANG Shuhui, LI Ji
(Beijing Institute of Astronautical Systems Engineering, Beijing 100076, China)

Abstract: A sealed outer welding cover structure for sensors and pipelines at the bottom of the propellant
tank of a launch vehicle to provide protective seal for the sealing surfaces between sensors & valve pipelines and
tank bottom flange was proposed. In view of the risk of low capability of the tank bottom sensor to withstand the
welding thermal effect of the outer welding cover, a thorough experiment was carried out. A heat dissipation plan
for the welding process was developed. Process parameters such as welding time and heat disssipation time were
determined. The proposed research may provide a technical support for the subsequent welding of the outer
welding cover for sensors on the launch vehicle.

Keywords: sealed outer welding cover; welding thermal effect; heat dissipation scheme; welding time;
experimental study
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Fig. 1 Structure of the sealed outer welding cover
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Fig.2 Test system of welding thermal effect for the outer
welding cover
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Fig.3 Temperature measurement points distribution on the
sensor prototype
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Fig.4 Clamping and positioning of simulated outer welding
cover and tank flange before welding
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Table 1 Welding time and heat dissipation time of simulated

outer welding cover and storage tank flange

PREEB | PRI E)s | BRI A
1 20 436
2 28 550
3 36 380
4 30 349
5 34 183
6~8 198 1000
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Fig. 6 Finished welding between simulated outer welding
cover and tank flange
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Fig. 5 Tack welding between simulated outer welding cover
and tank flange
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Fig. 7 Positioning welding between outer welding cover and
sensor prototype



6 3

A A HERERICAG AR R AR B R T BB BN SR B AL 633

507 AN L RURE AN B AR AR FEH L B2 T AR
HAGEI) N T BUR, R LZ IR G R 12 B
W% o BEBUR RS UG SRR O AR B2 AL
BEAT I KB, AR i A ETHE, IR
BRSBTS I R I AN ™

b JR 58 UG AR HEAT IR R XA . AR SR
AN 8] L3 2 7 o AR 5 A IR A FEALIE U 4%
SERUR ITE LA 8.

*2 MNEESERSEENIERRBIARE

Table2 Welding time and heat dissipation time of outer
welding cover and sensor prototype

SRR | JRER /s | BGART [A)/s
1 35 200
2 41 182
3 35 206
4 39 142
5 40 138
6 40 142
7 51 127
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Fig. 8 Finished welding of outer welding cover and sensor
prototype
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Fig. 9 Temperature variations of measurement points during
positioning welding between outer welding cover and
storage tank flange
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Fig. 10 Temperature variations of measurement points during
formal welding beteen outer welding cover and tank
flange
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Temperature variations of measurement points during
positioning welding between outer welding cover and
sensor prototype
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Fig. 12 Temperature variations of measurement points during
formal welding between external welding cover and
sensor prototype
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