-

View metadata, citation and similar papers at core.ac.uk brought to you by .. CORE

provided by NASA Technical Reports Server

NASA Technical Memorandum 102604

COMPONENT COUNT AND PRELIMINARY
ASSEMBLY CONSIDERATIONS FOR LARGE
SPACE TRUSS STRUCTURES

W. Scott Kenner, Marvin D. Rhodes and W. B. Fichter

February 1990

NASA

National Aeronautics and
Space Administration

Langley Research Center
Hampton, Virginia 23665

(NASA-TM-102504) COMPONENT CQUNT AND N90-20121
PRELIMINARY ASSFMALY CONSTDFRATIONS FMR

=5 2 & 5 RUCTURES (NASA) 25 p
LARGE SPACE TRUSS STRUCTU csCL 228 Unclas

H1/18 027113%


https://core.ac.uk/display/42824427?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1




‘'saipn)s ubisap

ajeniur 01 yoym woly eseq e sspiaosd pajuesasd uonewsojul syl ‘suoissiw asay) jo Buiuueld
8yl ul pejesodiodoul &g ISNW SUOIBISPISUOD |BUOIIPPE BlIUM ‘Palussald sI sjgued jeuobexay
yim ssni} feipsyedis} e Buiiqwesse Joj 1deouoo e ‘suopesado Ajquasse |aued/ssni} neuosise
10 pajewolne ul isisse 0] ‘pajussald ose ase s|pued jeuobexay jo sbuu jo sequnu Aresuqse

Ue JO SuOIisusWIP pue BaJe 38y} JOj Suolssaidxg "SUOISIAIP SSNJ} JO uonoun) e se sued juauodwod
J0 Jequinu 8y} Ajiuenb jeyl padojansp aiem suoissasdxa |ediewaylew ‘sjuauodwod Ssni)

JO Jaquwinu 8y} sjenjeas o] "sainpadoid A|quasse 11qJo-uo swos jo uonebnsaaul Areurwaid

B JO pue ‘Junod jusuodwod 8inonuis-ssny} Jo Apnis paliwil B jo s}nsas a8y} sjuasesd soded siy|

JauueWw JusIdiye

ue ul saimonuss asay} bBuljquasse 10j spoylsw ojul wbisul aAey isnw Joubisep ay) ‘pesinbai

8q Aew wsalsAs |aued pesinbas Aue pue ssni 8y} ylog jo Alqwesse soeds-ur ‘WI0} PSjqLISSSE

ue ul }1qJ0 0} psuodsues) eq o} ebue) 00} aie YoM SWalSAS ssnJ) ainbas suoISSIW asay}

80uIS ‘pasnbas Apjuanbaiy Osje ese SuolISUSWIP pue Base adeuns |aued |ejo} Bunynsas syj ssni
ay} o} psyoeye aq susalied olesow Jenono ul pabuesse sjpued |euobexsay Jey) aiinbas Si0)08|6.
pajuswbas pue sayeiqosse se yons suoneoydde uoissiw ‘osly  ssni} uoddns ey io; Asessadeu
sued jusuodwoo j0 18quinu 8y} elenjeas o} Jaubisap ay} alinbas Apjusnbes; sessni ebie) esayl
ajelodiooul eyl swalsAs JO SSJBWIISS 1SOO Pue INOAB| BY] ‘S8YSIP PamInNd A|Gnop Ppue ‘sessni}
Jeueld ‘sweaq Se yONS S8SSNJ} JO SWIO} SNOUBA 8)JeJodIodul SUOISSIW 8S8Y| “p-L S8oUaIa8l Ul
pauodas aie sassny asnbas yoiym suoissiw jeaidA} awos jo sajdwexy sajessqns ssni} abie] uo
paloddns 8q isnw YoIyM SjUSLINIISUI pue S|duBd JO 3SN 8Y} BAJOAUI SUOISSIW 8deds pasodoid Auepy

uonoNpPOo.IU|



"/-G S82U818j8) Ul punoy

8Q ued suoneolidde aoeds 10; paJepISUOD sweaq Ssni} Jo sse|dwexa 8WOS 'siaqwaw juepunpal
dWOS sey weaq uotabuol-inoy ayy ‘Jeasmoy ‘weaq uoisbuol-ino) sy} ueyl Aeq sad siaquiaw Jamay
Sey wesq uosabuoj-eaiy} 8yl uONOaS-SSO0.0 Jenbueis) |eielejinbs ue sey weaq uosabuoj-ssiy)
SU} pue UORD3S-SS0JO BJenbs e sey weesq uoiabuol-iNo; 8y} ‘siojesay) ‘Yibus| swes ay} jo je

ose adA) usalb e Jo sisqwaw NS 8y} Jey) suoissardxe asay} Buidojeasp ul pawnsse sem } sAeq
SSNJ} JO Jequinu 8y} Jo suonouny ase sassny Yloq Joj suoissaidxa Junod jusuodwos ay| ‘Aeq e

St sweaq yioq 40 juawale Bunesdes diseq ay| ‘s|ge} 8Y} BAOGE UMOUS SJE ‘SepOU puE (jeuobeip pue
‘uoiabuo] ‘ueneq) sinis '8l ‘sjusuodwod om} Jlayl pue sadAl wesq ssnil yioq jo suonesnsn||
‘'sweaq ssni} uossbuoj-inoy pue-ssuy} Joj suoissaidxs Junod jusuodwiod surejuod | aunbiy

| 8.nbiy



‘sweaq ssnu} uossbuol-g pue-y 1o} suoissasdxs unod jusuodwo) | 8inbiy

sAeq Jo Jaquinu ay} sl u

9+ugt =1IN 6+ULL =1N SIS + S3poU gon) |

€+ U6 = SN G +ugl =SN (re101) sinag

— | - u=SHpy SINJS JUBpUNpPaY

ug = Sdy | + ug = SAy sinas [euobeiq

ug = SIN upy = ST\ S1nJ1s uosabuoT

¢ + ug = S8 b+ up = S8y sInJis usljeg

¢ + ug =NN p + up = NN SBPON
ssnJ} uosabuoi-g ssnJ} uoJabuo-y siusuodwod ssnu |

weaq ssnu} uoiabuo-g

wesq ssnu} uosabuo-y

shkeq-u

1

\\mS:m cewmco../T/F

sindis usje

> sepoN

sinJis feuobeiq

Y

! Aeg
|jeoidA



"L eunby ul umoys weaq uosebuol-ino} Byl J0} 8SOY} 0} 9ONPal SUDISSaIdXD 8yl ssnJ; Jeueid
9pIm-ABQ-8U0 B JO4 paulWwIsiep aiem (J PUB ‘D ‘g ‘V SJUsIone0d 8y} ‘Alsnosueynwis suoljenbs
Buninsas ays Buinjos pue suoneinbyuod Aeq u Ag w onyvads ul syed JO0 Jaquinu sy} Builejas Ag

g+ uw) +ug + wy = (U ‘wy

Wwioj 8y} ul uoissaldxa
Junod jusuodwod sy} Buiwnsse Aq padojansp aisem aunbly SIy} ul SUOISS8IAXS JUNOD JUBUOALOD ay|

"9Wes a8y}
9Je sessnJ Jeueld ssayl jo suonenbByuod Aeg-u ul SJNAS JO SIBQUINU [BI0} Y} ‘9i0jdJBy|  "SSNI}
|eJpayeslal & 8q 0} epew S| ssniy uailepm 8yl ‘Aeq jley suo Ag sepou jo smos Buneussye Buioeidsip

pue sjeuofelp sy Buibueneas Ag -yibus| [BUlWOU BWES BY} 4O 8B SSNJ} |[BIPBYR.IS) Jeinbas e Wi
SIS 8yt Jo Iy 'sj|80 [espayeuisl Bunosuuoo Aq pawioj uoneinbyuod e SI SsSnl |eipayesis) eyl

"goe} Jad |euobeip suo yum uoneinbiyuod adA}

-x0q |eoidA} e sey ssni} usiepy ayj ‘Aeq e Se 0} paisyas S| SSNJ} Syl JO JUBWS|e Buneadas ay; ‘|
ainby jo wWeaq 8yl yum Sy '8|qe} a8y} 8A0ge UMOYS 8ie Slusuodwod 18yl pue sedA)] ssnu yjoq 4o
suoneAsnjll  ‘suonesnbyuod ssnuy Jeueld om) Joj suoissaidxe JUNOD jusuodwod SureuOD g 3INBi

2 ainbi4



'Ssny) seueld B 10§ suoIssaldxa Junod Jusuodwoy ‘g ainbiy

SSNJ} & Jo sapis Juadelpe uo sAeq 40 Jequinu 8y} 8Je u pue w

g+uwpl +(u+wg=1N

SIS + SSpou wwD‘_._.

|+ uwe + (U + w)p = SN

(levoy) sy

| + UWE + Ug - wg - = SHN

SINJ}S Juepunpay

uwy + u + w =Sy

sinns reuoberq

uwy + ug + wg = SN

S1nJ)1s uosabuon

|+ UW + U+ w =S8y

sin)s uaieg

(1 +uw+u+wz=NN

SOpPON

SsnJ) [eipayens | ssnJ} adAj-uaiiep
%ND _NO_Q>.—- >ND _8_Q>-—|# mQUOZ Sjnils _NCOQN_D
<] sinys uosebuon
SinJjs uajeg
[\

sheq ¢




‘sjaued 8y} Joj SUONEOO| JUSWYOENE JuBIUSAUCD! BuipiAC)d Agatey) ‘sepou

SsnJ} adeuns do} ay} se SUOHEDO| swes 8y} Je ai Jey} sexade aasy) 'oAey ‘pozIS zfm:neaa,m
usym ‘sjeued jeuobexay esayl ‘os|y "eoelNS juaiayod abie| B WD) O} JlESOW B ul padnoib:

8q Ajjusjusauod ued sjsued jeuobexsy senbey -sjsued jeuobexay pue ‘sjusuodwod S| ‘ssny}
leipayesie) Jeueid ousueb e Jo smain eAndcadsied suiejuod ¢ einbiq -z ainby u paquossep ssnJ}
|leJjpayesie} Jenbuejoss ey) o} pesoddo se ‘sjouo e sjewixosdde jeyy sapyoid [BJUOY} UlIM saessni)
|eJpeyens) sjelodiodul UOHONPOAUL 8Y) Ul PBuOlUSW Seuudlue eoeds pesodoid syl Jo Auepy

€ a.nbi4

[ T TR T R I TR IS T e e I W



'sjaued |euobexay pue ssnij [eipayelial Jo SMalA aAnoadsiad € ainbiy

80BlUNS WONO0Q SSMJ |

8100 ssnu|

sjaued payoene yum
SSNJ} JO MBIA BARDBdSIad

aoeuns doj ssnuj

*

sjeued |euobexaH




YT ‘Po||eIsul
aq ueod co:mﬂcm%::m:ﬁ_wchz, ‘80BlNS JoJoslal 8yl ybnouyr uied palonsisqoun ue Bulaes)
‘PaAOWaSI 8q ueD |aued JBJudd By} asnedeq uoneoldde siy} Jo; uonRINBUOD [BSPI UB S| SSNJ)
10}08s-88JY} 8yl Joyosljes Asewud 8y} pulysq psjunow sjuswniisul o) s|eubls pajesuaduod

JO uolssiwsues) Jo) uado 8q JOJO8|Jas By} JO JBJUBD BYl eyl Sesnbal UyOoIYM wWalsAs Y VIBETIEY]
uejurelBasse) e Aojdwe sedooss|s) pue seuusjue swog AnawwAs 10}08s-xis 10 |euobexay
ieinbas e sey ssnil 10j08s-98.4) Byl YIIm paieioosse uoneinbyuoo |sued 8yl -Buu isiy 8yl ui
9Q 0} PaJapIsuod st yolym ‘sjbueny |eaued syl punoie pawJsoj ase sbuu 8y) -s|Bueuy |essie(inba
|BJjusd B Sey Ssnij siyl ‘epou [esjusd B JO pesisuj Asepunoq ay} 0} payoele Buu eino ue

jO Jley [BuOlIpPE UB YlM SSNJ} JOJOSS-XIS U} SEB JIUN 8Seq aWesS ay} SBY SSNJ} J0}08S-9aiy} oy

"AeWwAs 10109S-XIS UBYY JBYlel J0}08S-881Yl SHQIYXe

uonesnbyuod |sued ey} ‘sexade jsued 8y} YUM S8POU SsSnJ} 8yl Jo Juswubie sy} 0 anp ‘JaAeMOH
'ssniy ay) Jo sbuu eyl yum diysuonees auo-o}-auo B seaq Jeyy sbuu ul pejquesse bujag

SE PAMalA 8Q UED SSNJ} J0}08s-Xis 8y} 0} payoepe sjpued ayj "sbuu jeuobexay Jejnbas Aq paw.io)
S| eoeuns do} syl "J8jusd 8y] ul 8pou B pue Jajewuad eoeuns doj jeuobexay leinbas e sey ssny
10j08s-X1S 8y) 'sbuu saiy} @Ay umoys sessni} jog “SSNI} By} JO 8oBENS do) Byl Ul S10}08S
[BORUSBP! JO J8quinu eyl uO peseq ‘SsnJ} J0J08S-88JYy} B PUB SSNJ) J0}O3S-XIS B Se lajjeulslay
paijiiuept pue 4 ainBiy ul psjesisn||l ese suoleinblUCD OM} BS8Y| "S8YEIQOJOB PUEB SBUUSIUE

104 1sas8iul Jgnoiyed jo aie ydiym SuonesnbBlyuod OM] Ul PBIqUISSSE 8Q UBD SSNJ} |BIPSURIS) 8y

¥ @inbi4



'sjaued jeuobexay yim sassnu} [eipayelial OM] J0} 8INJejOUBWON b 8inbig

s|puey

ssni} Jo
aoBUNS
doj

SSNJ) J0)08G-§ ssnJj 10J08S-9




10

SR - 1L 7 e ‘Buis Arepunoq

Jley-auo |[euolIppe 8y} o} m:n mmc,: JO Jaquinu oE@w ayl B wm:: 10}08s-X1S 8y} uey} sjusuodwod
9I0W SBY SSNJ} J0}08S-981yl 8y} Jey} 8joN  ‘Jaquinu Buu syl jJo alenbs sy} JO suoRoUN)

aJe suoissaldxs jusuodwod (e ‘uoisuedxe [esse Jejsweled-euo e sjusseidss sbuu Jo Jequnu 8y}

Ul @sesJoul ue 8duls pue ‘g amnby Joy paquosep eyl se anbiuyoe} awes syl Buisn padojensp aiem
suoissaidxa asay] G 8Jnby ul umoys ase sSNJ [eipayesla) Ayl 4O suoneInBiUOD OM] 8y} Oy

(4) sbuu jo Jeqwnu 8y} 4O sSuOIOUN) SB SBpPOU pue ‘sinils ‘sipued Jo Jaquinu 8y} 10; suoissasdx3]

G ainbiy



"sjoued jeuoBexsy yim Sassru) [eipayelia)l Joj suoissaldxs Junod Jusuodwo)) g a8inbig

sBuu Jo Jaquinu sy} si1 4

£ +1EE +216€ = IN

| +2€€ =N

S8POU + SIS oo n

€+ 6 + 219 = zZ

,F+Lm+m_muzzf

(o) sopon

ug + zug = N8N

21€ = "ON

Sapou wonog

g + 19 + zig = SN

| +1€ + 21 = NSN

S8pou 80BLNG

€ - Ig - 216 = SUN €+ 121- 216 =S8N SIS JUEPUNPaY
g + 232 = 5N Ig - 24/2 = SN (fejo1) sinag

€ - I + zi6 = SON 19 - 716 = SEN sInJls wonog
16 + 216 = SON 216 = SON SIS 8109

€ +121 + 206 =SSN IE + 76 = SSN SINAS 90BUNG
| + 1€ + g = 9N 216 = 9N sjaued

ssni} 10]08S-¢

ssnlj 10}09S-9

11



‘WelsAs |aued B $8QLIOSWNOD

ey} 8|10 & JO Jslewelp 8y si (XBW(q) ssjswelp wnwixew s,walsAs |gued 8y| waisAs

loued @yl JO Jey} Se ease SWeS 8yl UUMm 8j0I0 B JO JBJOWEIP 8y} SI (H3Q) Jojewelp 8AI108}
s,walishs |aued ay| -welshs |sued sy} se esie awes ay} sey jey; uobexsy aibuls e jo lajawelp
8yl sI welsAs |aued B jo (H2A\) ylpim BAllDBye By] 'mojaq pauie|dxs ale Swis) ay) Jo 984y 1
() yipim jsued wnwixew 8y} pue ssni} e jo sBul JO JequNu 8y} JO SUONOUN} BJe suoissa.dxa
syl ‘-eumnby eyl jo do} 8yl 1B S8YDJISYS BU) Ul paulep aie Sw.s} oulBwoeb walsAs jaued SNOLIBA
8yl ‘swelsAs |sued je)} jeuoBexey J0j08s-98.Y} pUB J0JO8S-XIS 104 Sdiysuone|es dljeWoab
9Wos sureluod 9 ainbly -walsAs jsued seueld e Buiuiwexa AQ paulelqo aq ued walsAs [pued paaind
B JO suolsuswip 8yl 0} suonewixoiddy -waisAs jsued e Jo suoisuswIp pue ease ay) Apjuenb

0} luenodwl! s§ )i ‘sassny} paaino Ajlgnop Joj swalsAs jeued jeuobexay oresow o ubisap ay) uj

g ainbi4

12



‘suone|s. jeoulswosb walsAs jauey g aunbiy

sbuu Jo Jaquinu ayj si 4

(a5 + ), Gg) =5 m..m.w 220 =Sy ek Soepns
s uol o) as me 220 g-mg | o e
L +IE+ZIEN g= Em £p g = W uobexay Ew_umb_m_ww,
| +1€ + g b q=ug L+, 1€ ) g =" WoISkS U s
SSNJ) 10}08S € SsnJ) 10108S 9

Qg

joued s|buig

13



‘eaJe [ej0} S} JO Jusdiad pp Inoqe 8so| pinom ww g jo aoueses|o

B pue sislaw ¢ jJO yipim |sued e yim J0jos|jas pajuswbes 10108s-xis: ‘Buli-aAl e *ejdwexs 104
"(4) sbul jo Jaqunu a8yl pue (7) yibue| Inis ssni ey} ‘sjpued 8yl UesMiaq (D) eduelea|D By} JO
uonouny e se / ainby ul umoys ese ease }so| SIUY} Jo} suoissaldx3y -sedue.ss|o} Buunjoejnuew pue
‘sjuswisnipe |oauod ainbly ‘uoisuedxe [BWIBYL |BHUBISYIP 10} Moje 0} ‘sjsued syl Buljjeisul
o} paJinbas 8q |jim Sjaued [eNpIAIpUl UsaMIBq BOUBIES|D BWOS SWalsAs |aued psjuswbas Auew uj

/ einbi4

14



'SuoIssaidxa aoueses|d Wwalshs |jaued °/ 8.nbi4

sBuu ssnu} Jo Jequinu ayj S 4

vlmvm;:: g+ 1g)

- 1))z

[ )+ dz-11ue
c

(€- _mxmvm

BaJB WaISAS jaueyd

edlE 8d0UueIed|)

(44 1g)gppo= OV

(12 - ig)gpgo= "2y

EdJE 8duBIes|)

SSNJ} 10}09G-§

SsnJ 10]09S-9

aouBIBa|0
SwalsAs |auey

SSni|

|]aueg

15



1 I Lo ‘uoflesedo A|qussse
lpued/ssnal syl ala|dwoo oﬁ_ﬁ;ﬁmtmm:_v |eie sinigs |eudgippe xis ‘pejjelsul ase sjpued xis ise|

8y} JOYY 'S8POU g PuB SINAS 96 SeY ssni} siyl (‘g8 eunbly 8ag) psjquesse si uonenbiyuod
SSNJ} puUODdS 8y} pue psauasul ase sinis do} xis ay) ‘psjjelsul usag aAey sjeued XIS |je

UBUM 'Sjeued aiow OM} JO uonJesul au} Joj seaibep (g} Pelejos aq UBD 9jqeluIn] Byl ‘SSNJ} Byl
JO 8pis 8UO uo doe|d Ul PaXNO0| UBSq BABY S|ouBd OM} JBYY '92UBIBNBIUI SSNI] INOYUM UMEBIPYIM
9Q UBD 82IASp juswyoele [sued pajeloosSSe ayl pue ‘soedsyiom ay) jo Buiuado senbueny sy
J8A0 80BUNS SSNJ} 8y} J0 dol 8yl 0] payoene aq ued sjaued ‘si0jeiay] PaledO] Ajgleindoe Sapou
Juswiyoene (aued ylim ‘wsiueyosw B ueyl JBYIBI ‘BINJONIIS B SI SSNJ} PS|qUIBSSE 8y} 1By} 810N
'SepoU Lg 8yl JO g2 puB Siaquwaw NS 2oL paJinbais 8yl Jo g9 surejuod ssniy paloidep sy  (eg
2inbiy 99g) eoepns doi 8yl ul sinus xis ey} Joy 1deoxs ‘Bul puooss sy} Jo Led [enueisgns B pue
Buls 1suyy 8y jo Ajlqwaesse yum suibsq ssnuy Buu-om) e oy aunpaoosd 8Yy| 'q pue eg seinby ul
pejuasasd si ssni} Bui-om} e 10} 8inpaocosd Ajquasse sy} ‘1deouod Ajquasse syi urejdxs digy of

98G) suonelado A|quesse 1o} psalejos pue ojqeluin} B UO PajuNOW 8G UBD SSNJ} 8y} 92USIUSAUOD
104 "peledipul OS|e S| UOILBSUI JO UONDANIP 8Y] 'S8dIA8p UOIUasul jeued 10} SeoedsSyIom
9|qISsS8doe 8AeY UMOYS suonesnbiyuod ssnil snouea syl ‘AjJBUCIHPPY  'SHIUS 8Sayl JO 18quinu ay}
sziwiutw 0} sidwene 1deduod siy] 's8dIAeP Ajquasse |oued pue SOIAep AJQUISSSE SSNJ} UBBMIBQ
SYiys palinbas jo saqwinu a8yl si A|quiasse |auedySsni} JO 8SED BU} YlIM PaJBIDOSSE 10}08)

- 8UQ 'sjneuoJise 10 sa8diAep pajewolne AQ asn o} sanbiuyos) Ajquasse jeoibo; ‘e|dwis dojaasp
0} st Joya siy} jo ssodind Arewud ay] -juswuadxs by Ajquasse adeds-ur pasodosd B pue

(‘'8 181 88S) Alquiasse ssnu) |eipayes}s} pajewoine ui suonessdo papuedxs uoddns o} auop uaaq
sey yiom siy| -pejuasasd s| Alquasse |sued [euobexaysssniy |eipayesial pajeibsiul 10} 1desuod
Areuiunieid e ‘swaisAs jsued jeuobexay psjuawbes jo sisAjeue ouiawesed ayi 0} UOHIPPE U|

g8 sainbi4

16



"Sjpued YlIM SSrJ) 10109S-XIS B JO uoneinBiuod [Bliul 8y} JO SMBIA 8Aloadsiag eg ainbig

S90BdS ¥JOM 8|qISSB00R PUB UOILBSUI |auBd

SSNJ} PBIONIISUOD JO MBIA BAIDadsIad

17



"sjpued yim ssrul ,Lopomm-x_w Wwo rm:,,mSm___:oo [eul} 8y} JO SMBIA BAnDadsiag 'qg 8inbiy

Se0eds YoM 3|qISS800B PUE UOILBSUI [auBy

18



'ssnJ} Buu-u jeseush e o) paidde aq ued jdsouod sy} ‘iersmoy .umoys aJe sbuu sauyy 0} dn jo
$8ssnJ} 10j sedusnbag “juaseyip aq Aew 8o1A8p uope|BISUl |aued 8y} PuB 82IABP Alquasse ssni}
8yl 8snedoeq suonessdo Alquasse pslewoine Joy jueuodwi 8q Aew Siy| S89IASP uollej|eisul
|loued pue ssni} usamiaq SHIUS JO JaqWNu 8y} aziwiulw A8yl Jeyl ui lusiolye ase suonessdo
Alquasse 8y] ssydlays ay} mojaq umoys ase sseyd Ajquesse yoea Jo uona|dwod sy} je walsAs
8U} ul S|aued JO SBPOU/SINIIS JO SIBQWINU BANEINWND 8y] -dals Jeyl Buunp pajelsul sinJs

pue sjaued ey} juasaidas saull plog pue suobexay papeys ey| -uonejelsul joued pue uone|jeisul
INKs ssnJ} usamiag sjeulalje suoljesado Alquiesse ay] 'q pue eg Saunbly ul pazuewwns

9Je S8sSSNJ} JOJOBS-XIS puB-83Jyl 8yl Yjoq .o} A|snoiasid passnosip sucielsado Ajquassy

6 sainbiy

19



'sjpued yim Sassnu) 10308s-g aall} Joj palinbas sdajs Aiquissse auy) Jo uonensn)|| 'ee ainbi4

vyovee lC v9/Gec 8l ¢S/LLL 9 ¢c/e9

/NN
\VAVAVAVAVAY,

ssnJ} Buiy-g
1£/96 9 22/e9
ssny} Buiy-g
oL/ve € oi/1e sjeued ‘sapou/sinis

ssnu} Buiy-|

20



'S|puBd Yiim sassNI] 10108S € 981y} 10} pasinbal sdals Ajquasse 8y} jo uonensn)|| “qe einbiy

v8/GLE

/NONINANN/N/N
\ X \NNNNY
\VAVAVAVAVAY,

¥8/€0¢€

69/€ve ot

€e/201 8

/NN N NN
N/ \/\/ N\ \/\

ssnj} Buiy-¢
Sv/Lv) oL £€/201 I 9/L1
QQGQOQO
0 O v
&
ssnJ} Buiy-z
81/1S L 81/GY } /L1 sjaued ‘sspou/siniis

%m O \Y

ssny} Buiy-|

21




‘walsAs |aued Buu
-U ue 0} paziesauab aq ued }deouod sy} 'Janamoy psajussaid aie sBul 881yl 0} BUO JO SBSSNJ] O}

seinpadoid A|quessy ‘suonessdo uoniasul-jaued S)EPOWILWONOE 0} SO0BAS 3IOM 8|GISS800B SABY
osje psajuasaid suoieinbyuod sSsnu} SNOLBA 8Y| 'S8DIAGP uole|feISul-joued pue A|quasse-ssni
ussmiaq sHIys jo Jaqwnu 8y} saziwiuiw 1dsouod 8y) -pslussaid sI sjpued |euobexsy yum ssni

|leipayesial e Joj 1deouod Ajquesse ue ‘'A|QWaSSE JNBUOJISE JO P3JBWOINE 1IQI0-UO Ul ISISSE O]

‘pajuasaid ase swalshs jaued |euobexay Jo sadA} om)

JO suoisuswip pue eale 8yl Ayiuenb jey) suorssaidxs ‘Ajjeuonippy "sassnil Jeue|d jo sadAl omi
pue sweaq ssni} jo sadA} om} Jo) padojoAsp 9i8m SUOISIAIP SSNJ} JO Jaqwnu 8y} 0} sjusauodwod
ssnJ} jo Jaqunu ay} Bupejes suoissaidxe jeonewsyyew ‘ABuipioooy  welsAs joued a8yl jo
SuOISuUBWIp pue eale 8yl pue sjusuodwod SSNnJ} Jo Jaqwnu ayl Ajjuenb o) sjqessep Si }i ‘SWa)SAS
|aued 10 saunjoniis ssnu} asinbas jey} suoissiw adeds Joj sideouoo ubisep jo juswdojersp 8yl uj

Arewwng

22



!\V\S’\ Report Documentation Page

KRR

Agmmcy

1. Report No i 2. Government Accession No. i 3. Recipient’s Catalog No.
NASA TM-102604 !

4. Title and Subtitle — - 5. Rebort Date
Component Count and Preliminary Assembly February 1990

Considerations for Large Space Truss Structures 8. Performing Organization Code

7. Authorls) 8. Performing Organization Report No.

W. Scott Kenner, Marvin D. Rhodes, and W. B. Fichter

10. Work Unit No.

9. Performing Organization Name and Address 306-43-41-02

11. Contract or Grant No.
Langley Research Center

Hampton, VA 23665-5225

13. Type of Report and Period Covered

12. Sponsoring Agency Name and Address
Technical Memorandum

National Aeronautics and Space Administration

14. 5 ing A Cod
Washington, DC 20546-0001 ponsoring Agency Lode

15. Supplementary Notes

16. Abstract

Expressions for the number of truss components per truss division are presented
along with expressions for the area and dimensions of mosaic hexagonal panel
arrangements. The expressions were developed by substituting the number of

truss components in specific truss divisions into associated polynomial equations
and solving for the coefficients of the polynomials. To assist in automated

or astronaut truss/panel assembly operations, a concept for assembling a
tetrahedral truss with hexagonal pancls is presented. The assembly concept
minimizes the exchange of truss assembly devices and panel attachment devices,
assuming that the number of exchanges is a driving assembly concern.

17. Key Words (Suggested by Author(s}) 18. Distribution Statement
Component count expressions Unclassified - Unlimited
Truss

Hexagonal panels
Truss/panel assembly operations

Space antennas | _Subject Category -~ 18
19. Security Classif. {of this report) 20. Security Classif. {of this page} 21. No. of pages 22. Price
Unclassified Unclassified 24 AO3

NASA FORM 1626 OCT 86



‘6861 UOIBIN '81G10L WL VSVYN "sainjonig soedg ebie jo Aquessy
palewoiny Joj WalSAS 0110qOIBI8] Y 'Y UOLBW ‘aSIM PUuE "M udiey ‘|Im g uinepy ‘sepoyy

“eluloe) ‘sajebuy soq ‘2861 ‘g1-8 isnbny
'80uaI8ju0) Bupssuibug uoisieauo) ABraug A18120si91U] yiZl 8yl e psjussaid sadeyd
‘ainjonilg e|qelojdaq Ajrenuanbag ‘ssep-moT ‘Jusioyg Uy wesqoelg 'Y SN0 ‘swepy

"00IX8N maN ‘enbuanbnqly ‘8861 'Le-6g Isnbny ‘eousssjuon
80Bdg U| suonesadQ pue ‘uolonssuo) ‘Buussuibuly gg 3OVdS JDSY dul 1e pajyussald Jadey
'S8IPNIS UoNONAISUOY SSNI| 8JBAS ' YUPNP ‘UOSIEA PUE ''D) PloJey ‘ysng P ] Jalem ‘pIesH

'BPUIO|4 "OPUBIO ‘G861 '/1-G| |udy '8ousiajuol) sjeuslep
pue solweuAQ [eimonig ‘seunloniS YiIgg SHY/3DSY/IWSVY/VYIY 1e pajusesaid Jadey
L2/0-G8-VVIv "suoneolddy soeds Joj sainjoniig sjgekojdeq 'y ‘RININ pue ' ‘Lo1eN

6861 18quaeldes ‘2L910L WL VSVYN "8Xeiqosay |aued pjalysiesay leuobexaH/ssniy
lespayens) abiey e jo ubiseq Aeuiwield Jp W LB ‘S| pue '] uyor ‘Aesioq

6861 UOJBN 095101 WL VSVN ‘sisAjeuy pue ubisag Areulwysid :siojoejjey
pajuswbag uoisioeld sbie oy sassnij poddng g ‘M I81ydi4 pue 'p Aylowt] ‘sunjon

/861 Jaquwialdas ‘p(1L9E-8SYN 10BNISUOY
1oday |eui4 :S80UBIDS UONBAIBSGQ) uie3 Jo4 ‘Apnig sng wuojie|d Aleuonejsosn uouy

‘G861 8unr ‘egzez-g 1dr "Asojeroqe uoisnidoid 1ap ay) Aq
Apmis 1dsouo) v ‘(HQT) Jo01o8pey sjqeAoidag abreq 1500 mo7 wbiemiybiy v 'N |ned ‘uosuemg

S80UaJ9joY

23



