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Study on SLS Mobile Launcher and the Development

WANG Xiaoming', MAO Limin’, MENG Zhaolong'
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Abstract: Mobile Launcher (ML) is one of the critical ground supporting systems, which is going to be in service for Space
Launch System (SLS). The function of ML includes stacking, assembly, process checkouts and launch support for the SLS rocket and
Orion spacecraft. The structure layouts, operations and functions from Apollo and Saturn V are valued and baselined. The ground
support equipment like umbilicals and accessories are researched and renewed. Besides, ML is aimed to be possessed of strong
applicability and generality for different heavy-lift rockets, including SLS. The generality design is then performed, and modules and
equipment are borrowed from previous launchers. Comprehensive tests of function, security and reliability are carried on. The research
in the paper will provide reference for the launcher of heavy-lift rocket in China.
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Fig.6 Umbilical device and connecting tray between core level

boxes (front skirt)
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Fig.8 Cryogenic propulsion of the transitional umbilical device
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Fig.9 Orion service module umbilical cord

B 7R GUEIERE, IR B R B A2
T BLAE T-0 A Sh AR, 9 SLS K i T4 4R A 23]«
X9 AN TP I LA S AE T-0 I 2 JE 5y, 42 HEUA S I
Fr i R e B . AR e BT 5 A AT BN
A, REETIBIE e R T ARBHEWO L 6
AT E . ORI R E . RIR A
Bl 2 B 55 i DM TE FR U 8 50T Sl AR R
S5 MEAT I i e L5 P I 55 LB 4 2 B B AT
e, FEiARRE R BN TR, 2,



54 3]

LIRS M SLS B3l Rt & S HL w15 5t 75

3 BERREEE

HRiE=—5F., KiEk5. KIELF KD
RWEARE, SLSFH) K G W12 T e 3 2 th & iy
KB ETN, AN G S5KEERMMRE. Bk
WAEAN: B IS 20 ki 6 i 22 2 B ek
J B, T E R R AR e R IS Ok E . RS R
WE—RESERE T, REGHLEE, HHEY
X, A"z5EERES.

NASA /£ R i R P03 2 684, AP
CT-15CT-2, H 196546, A& 1Kk 304
MEEVEHITRESME AR CHIIE. Hd,
CT-2 MR THRII A& $H SLS ¥iz T1E.

WK 10 frs ™, CT-2 1) B4R R <F 218 40 mx
35m, MEN61I~TImATH, HEN2 721t Hf
16 &5 851 A FHL, #ar4 51000 kW FIAHEHL, H
PG 2050 kW HSRMALA Rk K s w2 &
750 kW [ R AL, F T T DR T AR
FRRALL GBI, B S 794 kW R SEMPLEREN; o
W&A2H 150 kW IR L. CT23LF 8@, &
MAEEANA L. CT-2RABOL T 5 KRG S5/KFA
TIAEE, MR R B EEHIZE 10 BA . A CT-2
WA —EHO RS, eSS VABBUR S T
ML He . CT-23 T HN, 29430 4 AR A F AR
Nz 5H,

10 BHRGEaNEHFREESE

Fig.10 Crawler transfer vehicle for mobile launch pad

N T AE R SLS Y45, NASA T 2012 4E%F CT-2 #
1T VIERENGE, FEETR 78l JERE . H3h
B WL RGN, [T g T T e, K
HEEJPE R A 8200 t, JHEISAT HKNIHEZ N 1.6 ki/h,
R ORI E N 3.2 km/he

4 KSEMHEIERE
SLS # 3l K5 & BB | A f2 72 NASA Hu
¥ ¥ & 4 (Ground Support System Development ,

EGS) WERIIH FIFREM " ZI0H H s 2w 2
AR R T SRR 1 %, ABFE SLSTEN I Z A
RS K ET A SCRE AT DR

GBI RS GBI N Ares LS G, BRIEN
CRBEFRI” MRS . ZRSE T 2008 I MR IE
AL B 2 2 IR R FER A F], 201048 H
W s M JE NIERLSLS, T 2013 4K 3 2l i TAE,
HH J.P Donovan #3102 & S M. 2eidE 3 R B B
AT, B BRINEEER:

a) ELEM URFIE B SEMAO ghkhngg;

b SR H 67 mx6.7 m P £ 104 mx
19.5 m;

o) KA T, WE NS

B BT 2016 AT AR, 3 B Ch0m R 2
SRR %, AR WRE. RYWITEEL
o TR B S R B R AR JE TR O
(1 A % A5 8 = AT — R AR . R 5 1% % S8
FERANASA BEPLIEL —, Wl TR WS
2 VA e T % 1IN %, IR
TAEM e S5, LRERAE B KiTEshi
AT, AIRLCE KE N BN sk R T iE 3l B
Je FiR KA AR E AN F G, R i
Tt v Kk i AT BEAEAE 1 A5 Rz 3l DA KR SR AT 0.5 s
B

a3 B 5 R B e R e s, B
R REEETRE, FEAE4NNE: Kiaid
FE gt fagma SR B A BRE = G R R
M 7K B R il e ey, WK PR RGN —E
FReF R, T 201949 A7ELC39B TALHEAT T 5 itk
(8 e — UaRE: ", 11 FR.

—— aw O E

E 11 BRATNR SRk B Z e

Fig.11 Pre-assembly test and water jet noise reduction system test

5 HRiE

Ve —RE RIS B KHT R G, SLS Al A AT
BHK TR WS L2 VR G MWLM, TIE
B QAL S ml, B RGBS “W 57w



76 T 5 R 2 BB ROBSED

2024 4F

KRR R G LB AT HE SRR RN, 250
GRS BRI LT T OCE A SR, ek 1 i
Felz i R fase vE . UBIE BT 5 417 2 B I 2 1 4%
i) 7t

BEAh, NASATER G & KWt % ot Sk 1 il
AL BEHAL BRI, J5 3 7O s SLSfEN 2 A7
SHEEHCKFT R A I SO S RER EGS T H , JFiF
BAFEHRR N L2V, ERENVEFZSHCKHE KN
BRI B, TP 1A I B 5 RS IR
BN, BB = 1 M T Bt B & B R 5
CIE

2 £ X W

(11 k&kz, Ak, T, 55 . L E“HiR R R g7 HA R T
%&E?ﬁ%éﬁﬁ [7]. HE AR, 2022(11): 35-41.

ZHANG Lyuyun, CAI Manrui, YANG Kai, et al. Analysis of the
successful first flight and development of the US "Space Launch
System" heavy rocket[J]. Aerospace China, 2022(11): 35-41.

[2] Space launch system[EB/OL]. (2019-11-21) [2020-06-08]. http://
www. nasa. gov/explorations/systems/sls/overview/0080 sls fact
sheet 10162019a_final 508.pdf.

[3] Mobile launcher tower umbilicals and launch accessories|[EB/OL].
(2018-02-05) [2020-06-08]. http://www. nasa. gov/sites/default/files/
atoms/fs-2018-02-250-ksc-ml_umbilical_fact_sheet.pdf.

[4] JANICE Houston. SLS scale model acoustic test liftoff results and
comparisons [EB/OL]. (2015-02-01) [2020-06-08]. http://ntrs. nasa.
gov/search.jsp?R=20150021469.pdf.

[51 e, s8I B 3l 7 7 i s BORBE R [T]. Hh B AR,
1994(5): 29-30.

FU Xili. Development of automatic umbilical cord shedding

connector technology for launch vehicle[J]. Aerospace China,

1994(5): 29-30.

[6] CHRIS Bergin. KSC testing the VS-designed to dampen SLS
swaying on a windy pad[EB/OL]. (2016-03-03)[2020-06-08]. http://
www. spaceflight. com/ksc-testing-the-vs-designed-to-dampen-sls-
swaying-on-a-windy-pad.html.

[7] Space shuttle solid rocket booster[EB/OL]. (2008-11-01) [2020-06-
08]. http://www.nasa.gov/marshall/290339main_8-388221J.pdf.

[8] NASA outlines SLS mobile launcher umbilical plans[EB/OL]. (2012-
11-05) [2020-06-08]. http://www. nasaspaceflight. com/2012/11/nasa-
outlines-sls-mobile-launcher-umbilical-plans.html.

[9]1 Crawler-transporter. [EB/OL]. (2014-09-03) [2020-06-08]. https://en.
wikipedia.
826551950.

[10] Exploration ground systems overview[EB/OL]. (2020-01-23)[2020-

org/w/index. php? title=Crawlertransporter&oldid=

06-08].  http://www. nasa. gov/explorations /content/exploration-
ground-systems-overview.

[11] LINDA Herridge. Mobile launcher mods will support NASA’s next-
generation rocket and spacecraft{EB/OL]. (2015-08-22) [2020-06-
08]. http://www. nasa. gov/mobile-launcher-upgrades-will-support-
nasas-space-launch-system-rocket.html.

[12] Launcher equipment test facility (LETF) [EB/OL]. (2015-09-23)
[2020-06-08]. http://science.ksc.nasa.gov/facilites/letf.html.

[13] ComplexLaunch 39B prepared to support Artemis [[EB/OL]. (2020-
05-06) [2020-06-08].

exploration-ground-systems.

http://blog. nasa. gov/kennedy /category/

£ & &
FIRHI (1984—), 5, 4, BYBEHFSE G, EEHFRT R K
S A v T Rt IR 55«
EBHE (1980—), T3, LR, LRI AR E .
W (1979—), B3, BUEEOFFTOL, FEWFIR T AR RN R
HARERH.



