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INTRODUCTION )

The development of landing gear ground and internal loads for
the U. S. Army XV-5A Lift Fan Research Aircraft is presented in this

report.

The main landing gear is provided with a iwo-position feature:
the position forward for conventional landing, and the position aft
for vertical landing. Criteria was generated for both conventional
and vertical landing. Calculations of ground loads were based on
methods in MIL-A-8862., A computer program was developed which pro-
vides fuselage reactions and internal member loads for all landing
and taxiing conditions.
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GENERAL TRI=POD SOLUTION FOR LOADS AND MOMENTS APPLIE'_ ‘AT-AP
ONE MEMBER TAKING BENDING AND TORSION

too

JOB NO 1064

—

CRRE e el . Gsar Fwo:
X(N)=X(0) Y(N)=Y(0) ZIN)=2(0)

L 90843899 =30.650000 _ 544107300
74041702 484660000 5 . ':': ;
39082500 ~7 2514000000 T 554309699
L(0=1) L(0=2) L(o=3)
T T T 624959707 T 624570529 344779

ClO=NsX) - ClO=N»Y) "~ CO-NDZ)

e c E==—sui e
0-156352 =0,486819 06859396
o 00112560 =0.777682_
: t-o.so1ss9

0.460989{

=1,6828E~01 2.6332E=01 3.6171E-01 6.3912E=03 1,6845E=02 8¢3795E~03
- 15.2395E201 =8.1988E-01"=1+1262€E° GU‘”!“SBSOE‘02*=§7§IITE_U§§“E‘Z§‘ZE_ rv=
~942494E-01 144474E. 00 149882E oozni

4 oT379E=08 Te4l40E=08 100184E=07 1¢5635E~01 =4e8682E~01 B8¢5940E=01
T ~1.5861€ 00 =243402E 00 ZI.03T1E 00 T3:9963E~
 249215E 00 -9.8189E=0 =5 83
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GENERAL TRI-POD SOLUTION FOR LOADS AND MOMENTS APPLIED -AT APEX»s i

ONE MEMBER TAKING BENDING AND TORSION
- JOB NO 1066 B
Grar ArTisi: = e,
X(N)=X(0) Y(N)=Y(0) ZIN)=Z(0)

=104185398 =304650000 540040699

. =48 4660000 384651000

=51.000000

160684002  e8.633200 =
i ooae L¢o=2) L(0=3)
624956826 T =

624568060 T T TITT T B4eTT6605 T T

CLO=NoX) - " CUO=NgY) -zl - S Cl0=N#Z) o
“0e161784 —04486842 0.858377

 =0.116428 : ~04777713 0.617743 i
04196800 = ' :

2695659E~01 =2,7245E=0]1 =24B8710E~01 =54,9347E=03 1.0328E=~02 4¢7393E=0"

8.92515-01_58i1986E?01_?8o639SE‘07m‘3;IG9BE-OZ?E9T9FUBE=U3’“171378E’OE

=145736E oo;_;.qgggg;ggézg.gggﬁg_oo_;z,g{gse-oziéz.bixltgoé

L ¢5883E=-0]

O O. 0. =1e6178E=0]1 =4,8684E=0]1 B8+¢5838E~0]

-i.1094E 00 =2+3400E QU =145363E Q0 =4 ¢37TBAE=0Z= T4 IOTHE=0x +5660E~0:
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‘7 GENERAL TR1-=-POD SOLUTION FOR LOADS AND MOMENTS APPLIED AT APEXO
, ONE MEMBER TAKING BENDING AND TORSION

L
L JOB NO 1064 .

o T S fn,v (/3 _c;(-_ S —

RING DA : . .
o M-s\‘lal : Afu{wv:nwcnl. kz»c-r:nu
.. SbD® Siom Dairr_ .. . . A T T A
o CONDITION1 39200 Gana Fus. rr S0

Q= 11504.959859

TTO TTTTTTT1) m «42816221497

(W)
: ClQsX) 5 -c¢o.v) cco.Z), il
=0.143636 0.488631 ~0860586
)
T . COS BETA = =0.999917 = N = 1480410086 o
Al ’ NIX) A ‘ NCY) 2 CONtzy
] . 1464151611 214304077 - =144521851 .0 L
D P{0O-1) P(0=2) P{O-3)
~115044002563 171044302002 _ =127664899292 _ i
EA T RIN=X) Sl RIN=Y) - RIN=Z) -
L . =1652526321 _ I 5621.674438 - — =99014011841 . - - .
19244922226 =13301714844 10579.045532

=5885.395874 =E329T03GTIE

G Cc ne Fas

CDNDIT!ONZ

3200

clasx) T "Cto.vw ClGe2)
=0e146543 0.488484 _ =0.860179

COS BETA = «0.999

_;‘ NEX) *j : 3
145.720612 25.116211 =124286058

P(0=1) P({0=2) P(0=3)
T -116866.15265'4-‘-*--__._j,. : '__1897»9;70'5673 s = =12428,398118

5] E s T e :
L . __. RIN=X) & - T ~RIN=-Z e =
s ~2178.637482 . 72620246277 ~127884191528 =
%] o 21324604309 | =14736.852417 117204431152
A ~57274966797 5 2
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ct—:nsn.u. TRI-POD sownou FOR LOADS ANo MOMENTS APPLIED AT_APEX» .. __ .
ONE MEMBER TAKING BENDING AND TORSION !

)

JOB NO 1064

— P T

CONDITION2 0200% Gean Fuwo 2P ZDoww €.V

Q

o _ ) ol

g, ) : T @ = 174104863037
[

[

fip o ClOeX) . e £ ctaey) . o)
=0e150451 04488282 “0.859619
o €COS BETA = =0,999982 _ N = 105.90 5548 . - - -
NEX) IR NCY) P P 2)
e 1024702545 - L L 284623613 - il mi. =bel70532 o
. P(O=1) P(0=2) P(O=3)
T =174104540771_______ 17226.059326 __ _ =8137.181030 _

© o RIN=X) e
i 0wl =26190476562 .

RIN=Y) - RIN=2)
85014410522 .

- O~} 19384624817 =133964403320

i

-

TGy =37514146254 = 48944992859

—~
[' N . B CONDITIONG _5200" Genr _rFwe .3 P7 _S.8 ,
T(1) = 59024862732 0 = 29877645264 ; <
T T ey T eteeyy T T T T aleey T
=0.163208 0487565 ~04857697 |
. !
CL T CoSs BETA = =0.999975 T T N = 212,065885" i
P .. = NtX) = NEYY e i N(z) e
[a" ~204+855896 224647461 504099121
. PtO=1) gaB40-2) P(O=3)
- B8 =29876.892578 " = 703 .51.1.1 ; ‘;22006-75‘0639 e
L_' L RUIN=X) S RIN=Y) RIN=2) T
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R GENERAL TRI-POD SOLUTION FOR LOADS AND MOMENTS APPLIED AT APEXs
| ONE MEMBER TAKING BENDING AND TORSION
e . ¢
VYoo : JOB NO 1064 |
! = Ty T i
o s
, H Solll sz 3
S CONDITIONS 9200 Gean Fus. 20k Lever s.U. :
- L SR
o .
: ClQeX) = =%
=04163333 04487557
t o
. COS BETA = =0,999974 N = _ 274,
Cuf o NEX) SNGY) e
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= S R(N=X) RIN=Y] = - 2 RIN=2]
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CT(1) = B8767.592681

Hitear

1 " TUeteexy T clar2)
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=303.88397 27.652588 70.950195

PlO=1) P(0=-2)
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ya ¥
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I GENERAL TRI-POD SOLUTION FOR LOADS AND MOMENTS APPLIED AT APEXs_ ...
ONE MEMBER TAKING BENDING AND TORSION |

JOB_NO___ 1064 _

|
i

mm"'ﬂ"“ "!"]

3Py MV.R. i

171 = <1201.47201
ClQeX)

ey

ClQe2) - .o . =

AR et L C(QOY,
=0,154313 - 04488074 =0.859053
COS BETA = =04999997 _ N.=  47+138325 o
3 CONEX) NLY) NIZ)
Blc . 39.838379: | 244531982°  6.648193
' P(0=-1) ' ' PLO=2) P(0=-3)
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“RIN=X) T RIN-Y) “RIN-2} ©
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 T(1) = -886.766281

p— O

Cloex) T = cco.v):'
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COS BETA = = 2999999 -

_ONUX) kel
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P(0-1) P(0=2) P(0=3)
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GENERAL TRI-POD SOLUTION FOR LOADS AND MOMENTS APPLIED‘A
ONE MEMBER TAKING BENDING AND TORSION

___JOB NO 1064
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: GENERAL TRI-POD SOLUTION FOR LOADS AND MOMENTS APPLIED AT APEXs .
) ONE MEMBER TAKING BENDING AND TORSION

- )

____JOB NO 1064 _

}

CONDITION41 ‘25007 Genar Fwo Basxso Wrese U. B

T T Ty =T12134.4101196 RN 'Q_;:1§§§?ZF§§$T5

S CteeX) R - _CLQsY) =~ :
-0e115752 04486901 =0+865753

COS BETA = -04999156 N =  264¢791538

P

NCY)
3.177887 .

NEZ) s
=45064917

N(X)
2604806198

[ty ] —— — oy

P(0=1) PLO=2) P(0=3)
-6439.206238 110084474609 ' ~80474761089

RIN=Y) - = S RIN=2)

T RIN=X) -
l 5579475159

. =745,978889 _ _

™ 12384896347 =85614097046 68084763916
Lﬁ—_"*—""“337093917550

i TI1) = 42447639

ClQsx)
~0e153607

l - ' Cos BETA;i—'

S e NEXY R
L 214973480

2y

(v) =113
=514387

~83.65887

W

P(0=1) PLO=2) P{0=-3)
T 777 =B038.732910 ~2593.887665 370

T RNy SR RUN-Z) i
B =12344901367 38294751373 =6959.840088 ?

... =2017.220825
212300330640 - iugiied
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r'é;“ _ GENERAL. TRI-POD SOLUTION FOR LOADS AND MOMENTS APPLIED AT APEXs f
¢ ONE MEMBER TAKING BENDING AND TORSION :
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[?/;~ﬂ __.JOB NO 1064 _ e

IV

=

T TN T

t ’ b. # 4

AT
- ¥

|

v B B

CONDITIONG3 /2510™GaAr Fiwo, Ovrals Wreee Torwive

P 12756.017573

clQsY) g T CUQ82Y T . e i
0.449058 =0.880603
N = 5564093117 S
NLY) : SN2y
 =475,779236 =2800941040 .
PLO=1) P(0O=2) Pi0=3)
_ -12143.390503 ~2593.376099 48194172607
E cn CRIN=X) - RIN=Y ) -~ RIN=2)
. =1929.724838. 57284192505  =~112324985352
-291.859161 2016.822983 -16044008392 '

é T 22214583954 T & ~28990015686 T - - 3143.,993835

I 5 R ;OND_IT!ON“§ 12540_ Lﬂk fwo /va’o Uneet- Tvaw 1¥G
SO Paw M€
. T - -963.«93256 ST e = 6753.626710- $ : ﬂ» ,
- T ctaexy T ) claszy
~04154801 04490928 ~0.857338
T | COS BETA = =0.999968° 7 N &
A 123 = T ONLY) Sl
106461929 5 27.769836 134827209
L P(O=1) P(0=2) P(0=3)

LT T =67534547363 e 4095.041150 = 12684173386

g i RUIN=X) T = RIN=Y) == RIN=2) = ‘
=10454471130 3315.526978 =57906142151 ;
o ez ‘0600357532 ‘ -3184.6461&9 2532,794983 _ :
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‘j GENERAL TRI=POD SOLUTION FOR LOADS AND MOMENTS APPLIED AT APEXs
. ONE MEMBER TAKING BENDING AND TORSION
} o T T L. JoB No 1064 s
‘l 3L ______ _CONDITION4S slaatc-n.ﬁl‘):_3,P’r__-B;-&-,
T(1) = -8857.203125 - O = 51126104065 -
] ' ogtasx) T T T T ctasY) ' T ctes2) . ’
=00118298 0e478519 =04870072 ;
J T TTTTTTCOs BETA & =0,999184 0 N = 206.415928 é
: : . 3
. NiXY CONLY)Y o T NLZ) s
1930885147 ~60+504510 ~584162048 :
3 - PlO=1) PLO-2) PlO=3) 5

T =51074934998

S T 89154417236 . . =74594164001
] - e ek RUN=X)

RIN=Y) . RUN=2)

~604¢752541 T 26464236786 444746899292
) . 1003.363178______ -6933.363159 ___ 55144202674

- 3438.59057 4487.126404

Q & 8361458496 -

TU1) = 11637.615234

l ' ClasX) ClQsY) ' . €lae2) i
e -o.125191_u _ 04479336  _ _ -0.868570 |

| L Cos BETA = -o.sooas: - N= z7~.ooazso- LY }
B N = NLY) o TN(ZY T ;

j] 2544835876 : ~604382843 ~800568115 |

o TP to-1Y T opto=2) TTPto=3) |

-} : ~8356096765: 126504780151 =96924050293
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GENERAL TRI=POD SOLUTION FOR LOADS AND MOMENTS APPLIED AT APEX»
ONE MEMBER TAKING BENDING AND TORSION

S L L

ST = -62124559692

. Ct@eX)

062764561
_____€COS BETA = =0.993186

JOB NO 1064

IS

'7_; . Cai C‘QDY,
0488461
N =

. . _140.138668

et e e -

CONDITION&4? 200" Genn Aer Draneo Wweee U. 8,

Q = 12024497025

o clQe2) .
-0e828265

. N(X) . i CONLY) , N(Z)
e 21360939226 - - 5936646 A 294176857 -
P{O=1) PLO=2) P(0=3)
=11944303238 74224339905  =8058,893738
RIN=X) RIN=Y) R(N=2)
3304158207 T 5874373108 -995,985710
=8644171066 =5772,450928 4585,100708
T =1585.987045 T~ 48648.,077820  — T 62394114929 F -
) ) o --,_ACO,NP?”O’.“G.Jszo‘pf Gesan AFT WoRAKED Where L08..
T(1) = 113347204 Q = 4039.836853
ClOrX) T T gk@eY) T T T @2y o
0e154763 04676057 =0.866786
COS BETA = =0.999856 N = 680012784 &
NEX) R 102 W T N2
“284271164 =51,369354 ~344,463379
P(O=1) L PLO=2)  P(0=3) -
. T =1355,935303 o

~4039.264282

~ R{N=X) =
625.216583

=3584369033

7T T 3078.021271

_ =2393.817446

RIN=Y)

L RIN=2)
19154112611

T=3501.675615

1901427002
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GENERAL TRI=-POD SOLUTION FOR LOADS AND MOMENTS APPLIED AT APEX»
ONE MEMBER TAKING BENDING AND TORSION

O e _ ___J0B NO 1064 _ o
CONDITIONGS 9200%Gann Aar Ourals Wisee TurRNING
T UT(1) = -29844799469 0 = 5794.751099
ClOsX) SRR R CeeY) : SR -1 7-17 3 R
04147849 04436740 -0+887355
_COS BETA = =0.998228 N = 3444819138 NS T
N(X) NLY) r. N(Z) ;
. =79.088921 . . = =285,326202 . . =1764733521. i
P(O=~1) P(0=2) P(0=3)
__=5T7B4e4B2666 ___ 2028.664734 ____ =31534221863 _ _ o
RIN~X) N1 RIN=Y) R{N=2) '
8564746986 _ . ::i 25304800415 . =51426001099 . __
~2364194164 =1577.719131 12534194031
T =6204552795 - 1896,918549 - - =244l,192810

T(l) = 9634761375

Q = 3485.,903198

A ; . PN = S w T T S T e A N e i
ClQsX) CiQsY) ClQe2) '
0.157824 04490817 -0+856849
COS BETA = =0.999983 ~~~ ~ N = 7204273947 - - - - - - -
NEX) LESIT. oy 3 ONt2y . d
~13795731 13.885681 . 50275269 '
P(O~1) . P4O=2)_ ___Plo=3) .
~3485,864238 i 733106362427 T =837e082024 i
RIN=X) .. =2 = RINeY)  s=2:i  RIN=2) o
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