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INTRODUCT ION

it et

SECTION I

This report contains the test procedures and the results of the
structural proof test program for the U.S, Army XV-5A Lift Fan Research
Aircraft. Part A of this report describes the detailed test procedures

followed while the test results are contained in Part B,




SECTION II

P SUMMARY : ]

- “The detailed static test procedures described in this report)cover the 23
proof tests and the one ultime*e test to be accomplished on the XV-5A aircraft.

R The procedures include airplane support systems, loading arrangements and ;
methods of load application, along with detailed load reacting structures and

s load cylinder arrangements. Tables are presented by which load cylinders may
be calibrated prior to each test.

Instrumentation details are provided showing location of both strain and

deflection measuring equipment and times during which specific measuremenis

are to be made. Data recording devices are also indicated.

The tests are identified in the Table of Contents.
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SECTION III

TEST ARTICLE DESCRIPTION:

The Proof Test article shall consist of the complete aircraft minus the

following equipment:

1.

Seats

Canopy

Engine compartment doors (above and below wing)#*
Flaps

Fairing over parachute compartment

Gas generators

Wing fan and duct assembly, both sides

Nose fan assembly

Nose fan louvers

Pitch fan thrust modulator doors

Wing fan inlet doors, both sides

Electrical equipment which could be damaged during test.
Horizontel tail incidence control actuator
Alileron power control actuator

Right and left hand tail pipes

Pitot tube and air sensing devices

Left forward nose gear door

Firewall which splits engine compartment at B.L. 0.0.
Engine inlet fairings

Side panels on engine compartment above wing®*
Wing tip fairings (&oes not include aileron tips).
Starter bracket installation (143P023)

Nose fan duct (aft of F.S. 21L4.0)

If the upper engine compartment doors and the engine compartment side

fairings are available, they should be installed during Tests 10, 11, and

16.




The test article will be delivered for test with shear loading straps in-
stalled at the fuselage stations shown in Figure III-1l. Tension pads will be
installed on the aircraft at the specified locations during the fabrication
phase also. (Note: Tension pads on the main landing gear doors will be in-
stalled during test.)

The measurements group will be responsible for installation of all flight

and static test instrumentation. Where possible, all internal strain gage in-

I stallations will be made during airplane fabrication.
Strain gage locations are described in Table I, and deflection gage loca-

/ tions are shown in Table II.
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TABLE I
STRAIN GAGE MEASUREMENTS
Gage Location Meas. | No. of | Flt. | Static
Gages Test | Test
and
Type
Horlzon’.al Stabilizer:
Axial Actuator Load Axial | 1-1h4b4 X X
L.H. Fvd. Upper Spar Cap, BQPOG " 1-121 X
L.H. Fwd. Lower Spar Cap, B.L.6 " 1-121 X
L.H. Center Spar, Upper Cap, B.L.6| " & X
L.H. Center Spar, Lower Cap, B.L.6 " " X
L.H. Aft Spar, Upper Cap, B.L. 6 " P X
L.H. ATt sp&r,:mr Clp, B.L. 6 g v X
L.H. Rib, Upper Cap, Sta. 501,
B.L. 4 v g X
L.H. Rib’ Lower Cap, Sta. 501’
B.L. 4 i v X
L.H. Center Spar, Upper Cap,
B.L. 30 " " X
L.H. Center Spar, Lower Cap,
B.L. 30 | 5 i X
L.H. Rear Spar, Upper Cap, B.L.30 e 4 X
L.H. Rear Spar, Lower Cap, B.L.30 " * X
Vertical Fin:
Vertical Fin Spar (L.H. Cap at
W.L. 200) Axial | 1-124 X X
Vertical Fin Spar (R.H. Cap at
W.L. 200) 2 P X X




Code Gage location Meas. | No. of Flt. Static
Gages Test Test
and
Type
Vertical Fin:
§~203 Fwd. Spar, L.H. Cap, V.S. Sta
13.4 Axial | 1-12) X
S-204 Fwd. Sp&r’ R.H. Cap, V.8.
Sta. 13.4 " B X
§-205 Center Spar, L.H. Cap,
V.S. Sta. 13.4 e B X
8-206 Center Spar, R.H. Cap,
V.S. Sta. 13.k " " X
8-207 Aft Spar, L.H. Cap, V.8.
Sta. 13.4 by t X
8-208 Aft Spar R.H. Cap, V.S.
Sta. 13.4 L " X
Forward Fuselage:
§-301 Upper Longeron, F.S. 91, L.H. Axial| 1l-l141 X
S-302 Upper Longeron, F.S. 165, L.H " s X
$-303 Upper Longeron, F.S. 214, L.H " o X
S-304 Lower Longeron, F.S. 91, L.HJ " ¢ X
S-305 Lower Longeron, F.S. 165,L.H. " " X
S"3% Lower IDngemn, F.8. 21“,10030 = o X
Aft Fuselage:
S=-koL Upper Long. F.S. 287’ L.H. Axial 1-1L41 X
s-L40o2 Upper Long. F.S. 287, R.H. " " X
S5=-403 Upper Long. F.S. 316, R.K. " " X
S=-Lok Lower Long. F.S. 300, L.H. " L1244 X X
s-L0S Lower Long. F.S. 300, R.H. o 1141 X
S-L06 Lover Long. F.S. 316 R.H. 3 " X
7




Gage location Meas. No. of | Fit. Static
CGages Test Test
and
Type N
Aft Fuselage:
Lover Long. F.S8. 400 L.H. Axial 1-141 X
Lower Long. F.S. 400 R.H. g " X
Top Long. F.S; 315 " " X
Top Long. F.8. 380 " " X
Frame Skin Flg., FS8389.7,
W.L. 90, B.L. 22.5 " " X
Frame Skin Flg., Fs 387.7,
W.L.113 , B.L. 23.2 u u X
Frame Skin Flg., ¥S 377.25,
W.L. 119, B.L. 22,5 u ™ X
Frame Skin Flg., FS 377.25,
W.L. 150, B.L. O " " X
Side Skin Shear, W.L. 100,
F.S. 287, L.H. " Shear 1']21"R3° X
[}
Freme Flanges FS 287, W.L. 96
B-Lo 1103 AXial 1"1"‘1 X
Frame Flanges FS 287, W.L. 105
B.L. 11.3 o " X
Frame Flanges FS 287, W.L. 131.4
B.L. 15.5 " " X
Frame Flanges FS 287, W.L. 133.5
B.L. 15.5 " " X
Center Fuselage:
Ref. Dwg - 143F009, Sheet |1
S=-501 Space frame member 8-285 Axial 1-141B X
s-sw ” ”" [ ] 9-288 1] ” x
8-503 ” ” 1] 25“308 ” " x
s_soh " L] " 26 .293 " " x
8-505 " " " 9-318 " [ x




Code Gage Location Meas. No. of | Fit. Static
Gages Test Test
and
Type

Center Fuselagers
Ref. Dwg - 143F009, Sheet 1

S-506 Space Frame Member 25-31S Axial 1-1laB X

$-507 Space Frame Member 26-31S " " X

S-508 Space Frame Member 11-318 " " X

5-509 "2 " 8-13s & = X

§-510 .o = 11-1ls 3 : X

S-511 Ly = = 11-263 i = X

S§-512 " " . 8-25s " o X

S-513 Bulkhead Frame, AL., F.S8.214.00

(1-25) " 1-1k1 X

S=-515 Bulkhead Frame, AL., F.S.214.00

(2-26) " 1 X
8-516 Bulkhead Frame, AL., F.S.214.00
(1-2) " : X

S-517 Space Frame Member 10-31S " 1-1418 X

§-518 woom " 4258 " " X

5-519 woow " 5268 " " X

§-520 - " 3-258 " & X

§-521 " & " 6-268 . " X

§-522 o " 9-133 " " X

§-523 = = " 10-1k8 . J X

§-524 J " b398 z s X

S5-525 G L Z 5-408 D L X

§-526 o A 9-438 " g X

9
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Spar Splice

Upper

Gage Location Meas. No. of | Fit. Static
Gages Test Test
and
Type
Center Fuselage:
Ref. Dwg - 143F009, Sheet 1
Space Frame Member 10-4iS Axial 1-141B X
Space Frame Member 2-liS " " X
8-529 " L[] " 9_1“3 L] " x
8'530 " " " 17"'358 " " x
s s 5 31 " " " 17"368 " " x
8-532 Front Wing Slia.r, Upper Cap.,
F.s. 21‘&.00 " 1'1"1 x
8-533 Front Wing Spar, End Stiff.,
B.L. 24.0 2 ¢ X
Code Cage Location Meas. No. of Flt. Static
Gages Test Test
and
F.5. [ B.L.  [W.L. Type
Wing:
Fwd. Spar Ftg:
§-601 L.H. Upper Cap |214.3] 25.50 |5.10| Axial 1-141 X
§-602 L.H. Upper Cap |215.0| 25.50 [6.00 " " X
5-603 L.H. Lower Cap |215.3| 26.17%42.00] " " X
S-604 L.H. Lover Cap [215.3| 26.17543.50] * 2 X
Fwd. Spar Caps:
8-605 L.H. Upper 214.0| 40.0 5.6 o Lslhl X X
8'6% L.H. Lwr. 21“.0 k0.0 -306 " o X X
8'607 L.H. Upper 211".9 6100 6-0 " 1'1“1 X
8-608 L.H. Lvr. 214.9| 61.0 b0 | " " X
8-609 LIH. Upper 22600 %05 607 " " x
Lvr. 88.5 X




| Code Gage Location Meas. No. of Flt. Static
Gages Test Test
and
FOS. BoLc W.E. Ty‘pe
Wing: d
Fwd. Spar Splice:
continuedo ssnee
5'612 L.H. Lower 23303 112n9 ‘207 Axial 1-1&1 X
Fwd. Spar Caps:
S‘6l3 R.H. Upper 211".0 “000 506 o l"luh X X
8-611“ RQHQ Inwer " " '306 " “ x x
Fwd. Spar Web:

8-615 L.H < T 28.8 | 1.7 | shear | 1-121R3C X

S5-616 L.H. Lwr. Lug Rear " 0 44 " X

S-617 L.H. ¢ Face | 39.8 | 1.0 W 1-124-R3d x X

5-618 L.H. ¢ of |[59.0 | 1.10] 1-121-R30 X

S"6l9 L-Ho ‘m Web 88. 5 lo 35 " o x

§-620 L.H. ¢ n12.3 | 1.8 " " X

§-621 R.H. ¢ 39.8 | 1.0 " 1-12k-R3d X X

L.H. Main Rib:
§-622 Front Spar Attach.,

upper 235.0 100.75| 8.2 | Axial 1l-141 X
5-623 Front Spar Attach.,

1°wer 235-0 100075 -hog " " x
8-621‘ FOS- attac}l’ L-Eo’

upper 223.7 100.75| 5.8 " " X
8-625 FoSo attach, L.E.’

lower " " -2.6 (1] " x
8-626 Wedb at F.S. 22807 LOO.75 1.75 Shear . 1-121-R3C X
§-627 Web at R.S. 295.3 L00: 751 1.10 " " X

Rear Spar, L.H.

S-628 Ftg., upper cap 296.8 [25.5 | 5.0 | Axtal 1-141 X
) 5-629 " " " 297.5 25.5 S.7 " v X
[ §-630 Ftg., lower cap 97.8 [26.179-2.0 " w X

S_6 31 " " " 97.8 (] ‘_3. 5 L] L] x

11




1
Gage Location Meas. No. of | Flt. Static
Cages Test Test
F.5] B.L] W.L. :;ge
Fear Fpar, T8,
8-632 Upper Cap 297.2| 29.0| 6.2 Axial 1-141 X
8-633 Lower Cap 296.8| 29.0| -2.5 " " X
8-634 ¥ e £97.5| 29.0| =k.0 " " X
8-635 Upper Cap 297.0| 39.6| 5.6 " 1-144 X X
8-636 Lower Cap " 2 -3.4 " - X X
8-637 Upper Cap 296.5| 61.0| 6.2 " 1-1l x'
8-638 Lower Cap " " <40 v " X
8-639 Upper Cap " 99.0] 6.2 L " X
§-640 Lowver Cap " 100.2| =4.0 " " X
S-641 Splice, Upper Cap |297.2| 111.8| 6.0 " : X E
8-642 E Lower " " ]1112.5( -2.3 o " X 1
‘ Rear'Sparl R.H. - | .
S-643 Ftg., R.H., Upper {296.5| 39.6| 5.6 o 1-1h4 X )
S-644 " "  Lower | " " [ =3.h " " X X |
Rear Spar Webs,L.H
; §-645 Top 1 29.0| 3.2 | gnear |1-121R3c X
8-6u46 Rear " 1.5 " " X
f. S-6U4T W.L.O. Face ) 0 g L X 4
¢ 8-618 Bottom of | 30.4[-1.0 " - X
i S-649 Web 39.6| 1.1 " 1-124R3¢ | X X
E 8-650 5T.5 ] .1 " 1-121-R3C X
§-651 100.25 1.1 | " " X
§-652 112.3| 1.8 2 2 X
| C §-653 v 39.0 | 1.1 1-124R3C X X
||
12 !
::ﬂ B oh




Code Gage Location Meas. . No. of Flt.
Gages Test
_ " and
F.S. .BoLo W.L. Typ@
WING: cont'd '
leading Edge, L.H.
S-654 Stringer 190.0 | 28.1 5| Axial | 1l-1ll
§-655 Rib Cap, Upper 211.3 57.0] S.b4 " g
S-656 " "  Lower 211.3 57.0| =-3.5 " e
S-657 Upper Skin 209.0 | 25.5| 5.50 Shear | 1-124-R3( X
S-658 Lower Skin # .l -3.8| * o X
5-659 Upper Skin 202.9 | 63.8] 1.4 " 1-121-R3(
§-660 Lower Skin 204.5 . =1.0 " "

Leading Edge, R.H.

S-661 Upper Skin 209.0 | 25.5| 5.5 | Shear | 1-124-R3C X
5=602 Lower Skin " e -3.8 " 2 X
143P 035-53
Far Supt. Links: (600°F)
§-663 L.H. Link, Upper end S | Axial | 1-620 X
5-664 R.li. Link, Upper end s " X

Fwd._Spar Fig.

}66;\ R.H. Upper Cap 214.3 | 25.50| 5.10 Axial | 1-141
Upper Cap 215.0 | 25.50 6.0& a & /

215.3 | 26.179 -2.00 " /
215.3 | 26.175 -3.50/ "
F"do Sla.r caps

S-6T71 R.H. Upper Cap 214.9 %Q " "
§-672 R.H. Lower Cap 61.0 | -4.0 \ "
Spar Web/

* S-673 ,:M 28.8 | 1.7 Shear |1-121-R
S '67'4 «He Lwr. L\!g . 28 . 8 0 Shear = \

/sm'(/ R.H. 59.0 | 1.10| Shear | "

¢ S-667 R.H.

S-668 R.H. Lower Cap

/
\

X

Rear face
of web.

-——
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TABLE IT

Deflection Gages

The following list defines the deflection measurements which will be made during
the tests indicated. The measurements will be made through the use of autosyn
units which will be supplied by the Convair Test Facility. Unless otherwise speci-

fied, all deflections are referenced to the floor of the test building.

14




e T i N TN =t o A

r y e snstoaneetie .
¥ i
[
Test #1, Nose Landing Gear Door & Uplock Mechanism
f Deflection Gage Location Direction
D1 F.s. 87.0, B.L. 0.0, Adjacent to N.L.G. door Vertical
D2 F.S. 88.0, B.L. 0.5R, Forward inboard corner, Vertical
forward N.L.G. door
D3 F.S. 118.5, B.L. 0.5R, Aft inboard corner, Vertical
forward N.L.G. door {
D4 F.S. 119.5, B.L. 0.0, Center of forward edge, Vertical
aft N.L.G. door
D5 F.S. 119.5, B.L. 8.5R, Fuselage skin adjacent Vertical 1
to forward edge of aft N.L.G. door |
Test Elevator Test i
D10 Rear spar horizontal tail, B.L. 18.0 Vertical
D1l Rear spar horizontal tail, B.L. 53.0 Vertical
“} D12 Elevator hinge line, B.L. 18.0 Vertical
D13 Elevator hinge line, B.L. 53.0 Vertical
D14 Elevator trailing edge, B.L. 18.0 Vertical
D15 Elevator trailing edge, B.L. 53.0 Vertical

Test #3, Nose Landing Gear - Ground Turning

D20 Nose wheel axle centerline lateral

D21 Back side (centerline) of N.L.G. oleo, W,L. T1.0 Iateral
with gear extended

st #u se ear - Springback

D30 N.L.G. axle centerline Longitudinal

D31 Front side, N.L.G. trunnion at F.S. 136.5, W.L, Longitudinal
7'4-0, BcLo 7'5

D32 N.L.G. oleo - drag link Jjoint, W.L. 59.5 with gear Longitudinal
extended ’

Test #5, Forward Engine Mounts - Bulkhead 21k

plio Top fuselage F.S. 214, W.L. 163, B.L. 11.5R Vertical

15




Deflection Gage

Dkl
D42

D50
D51

D52
D53
D54
Test
D60
D61
(t) Test
" D70
D71
D72
D73
D74
D75
Test #9,

Wing Fan Fore & Aft T

Alleron

Wing (geges

Location
Top fuselage F.S. 214, W.E. 163, B.L. 11.5L
Lower fuselage, F.S. 214, W.L. 72, B.L. 0.0
rd T ion

Back of load fitting STW-0001 on centerline of
fan trunnion

Bottom of fitting STW-0001 on centerline of
fan trunnion

Upper spar cap, front spar at B.L. 25.0
Upper spar cap, front spar at B.L. 25.0
B.L. 0.0, W.L. 100, bulkhead 21k

ions

Upper spar cap, rear spar at B.L. 25,0

Bottom of load fitting STW-0002

Wing rear spar B.L. 112

Wing reer spar B,L., 146
Alleron hinge line B,L. 112
Aileron hinge line B,L. 146
Alleron trailing edge B.L. 112

Aileron trailing edge B.L. 146

installed on bottom side of w;ng)

D80
D81
D82
D83
D84
( D85
D86

Panel point 100, L.H. wing
Panel point 100, R.H. wing
Panel point 102, L.H. wing
Panel point 102, L.H. wing
Panel point 102, R.H. wing
Panel point 102, R.H. wing

Panel point 106, L.H. wing

Direction
Vertical

Vertical

Longitudinal
Vertical

Vertical
Longitudinal

Vertical

Vertical

Vertical

Vertical
Vertical
Vertical
Longitudinal
Vertical
Longitudinal

Vertical

B = b o



:) Deflection Gage Location Direction
D87 Panel point 108, L.H. wing Vertical
D88 Panel point 113, L.H. wing Vertical
D89 Panel point 114, L.H, wing Vertical
D90 Panel point 115, L.H, wing Vertical
D9l Panel point 119a, L.H, wing Vertical
D92 Panel point 122a, L.H. wing Vertical ;
D93 Front spar attach point, L.H. wing Verticel
D9k Front spar attach point, L.H. wing Longitudinal g
D95 Front spar attach point, R.H, wing Vertical 5
D96 Front spar attach point, R.H. wing Longitudinal :
D97 Rear spar attach point, L.H. wing Vertical |
') D98 Rear spar attach point, R.H. wing Vertical
. Test #10, Fuselage & Horizontal Tail es are installed bott D110 :
through D119
D110 F.s. 0.0, B.L. 0.0 Vertical |
D11l F.S. 35,‘ B.L. 0.0 Vertical 1
D112 r.s. 53 B.L. 0.0 Vertical
D113 F.S. 150, B.L. 0.0 _ Vertical |
D11k © F.S. 214,75, B.L. 0.0 Vertical
D115 F.S. 296.5, B,L. 0.0 Vertical
D116 F.S. 350, B.L. 0.0 Vertical
D117 F.S. 400, B.L. 0.0 Vertical
D118 F.S, 450, B.L. 0.0 Vertical
D119 F.8. zgg). B.L. 0.0 Vertical
i D120 F.S. 496, B.L. -'21% (center spar, H. tail) Vertical
2 D121 F.S. 496, B,L. 35(L) (center spar H. tail) Vertical

17




o Deflection Gage Location

D122
D123
D124
n125
D126

Test #11,

2z
F.S. 496, B.L, %6(L) (center spar H. tail)
7’
F.S. 496, B.L. Zs(R) (center spar H. tail)
3,0
F.S. 513.6, B,L. 6+ (rear spar H. tail)
F.S. 514, B.L, 35(L) (rear spar H. tail)
F.S. 515, B,L. 70(L) (rear spar H. tail)

Fuselage, Horizontal & Vertical Stabilizers

D130

D131

D132

D133

D134

D135

‘ D136
D137

D138

D139

D1ko

D14l

D1k2

D143

D1kk

D1k5

D1L6

i D147

(:: D148

D1k9

F.S8. 0.0, W.,L. 100, B,L. 0.0

F.8. 0.0, W.L. 100, B,L, 0.0

F.S. 35, W.L. 100 (skin)

F.S. 35 W.L. 100 (ekin)

F.S. 91, W,L. 100 (skin)

F.S, 91, W.L, 100 (skin)

F.S. 15C, W.L. 100 (skin)

F.S., 150, W.L, 100 (skin)

Front spar at jig support, right side
Front spar at Jig support, right side
Front spar at Jig support, left side
Front spar at jJig support, left side
Rear spar at Jig support, right side
Rear spar at jig support, left side
F.S, 300, W.L. 100 (skin)

F.S. 300, W,L, 100 (skin)

F.S. 450, W.L, 100 (right side skin)
F.S. 450, W,L. 100 (right side skin)

F.S. 450, W,L, 100 (left side skin)

Vertical
Vertical
Vertical
Vertical

Vertical

Vertical
Lateral
Vertical
Lateral
Vertical
Lateral
Vertical
Lateral
Lateral
Vertical
Lateral
Vertical
Vertical
Vertical
Vertical
Lateral
Vertical
Lateral

Vertical

F.S. 497, W.L. 201 (vert. tail skin right side) Lateral

s b e b S
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Deflection Guge

D150

Location

F.S. 483, W.L. 172 (right side vert.

Pest #12 and 13, Engine Mounts

D160
D161
D162
D163
D164
D165

D166
D167
D168
D169
D170
D171
D172
D173

Test #1k,

Windshield

Engilne mount load
W.L, 1b45

Engine mount load
W.L. 145

Engine mount load
W.L. 15

Engine mount load
WoL. 115

Engine mount load
W.L. 145

Engine mount load
W.L. 145

Front spar at Jjig
Front spar at Jjig
Front spar at Jjig

Front spar at jig

Rear spar at jig support (left side)

Rear spar at Jig support (left side)

fitting,

fitting,

fitting,

fitting,

fitting,

fitting,

F.S. 257,

F.S. 257,
F.S. 257,
F.S. 257,
F.S. 257,

F.S. 257)

tail)

B.L. 2.4(L),

B.L. 2.4(R),
B.L. 20.5(R),
B.L. 2.4(R),
B.L. 2.4(L),

B.L. 20.5(R),

support (right side)

support (left side)

support (right side)

support (left side)

Rear spar at Jig support (right side)

Rear spar at jig support (right side)

D180
D181
D182
D183
D18k

D185

Panel point 103
Panel point 105
Panel point 1ll
Panel point 112
Panel point 20k

Panel point 205

Sta.
112.7

105.2
108.7
108.7
91.1
96.4

B.L.
27.5

25.5
6.0
-6.0
0.0

0.0

w.L.
1Z8.0

127.1
136.8
136.8
125.0

129.3

Direction

lateral

Vertical

Vertical

Vertical

Longitudinal

Longitudinal

Longitudinal

Vertical
Vertical
Longitudinal
Longitudinal
Vertical
Longitudinal
Vertical

Longitudinal

Normal to surface

19
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0 Deflection Gage

Location
Sta. B.L. W.L,
D186 Panel point 206  10L.7 0.0 133.0
D187 Pa.el point 208 96.4  -12.0 129.3
D188 Panel point 209  101.7  -12.0 133.0
ST e v Mo Lawouate CeAl - Sov)n (80K
D190 F.S. 0.0, B.L. 0.0, lower skin
D191 F.,S, 90.0, B.L. 0.0, lower skin
D192 F.,5. 150, B,L, 0.0, lower skin
D193 F.S. 340, B.L. 0.0, Lower skin
D1gk F.S. 340, B,L., 0.0, lower skin
D195 F.S. 276, B.L. 51.5(R) W.L. 42,0
D196 F.S. 276, B.L. 51.5(R) W.L. 42.0
D197 F.S. 276, B,L. 51.5(L) W.L, 42.0
| b D198 F.S. 276, B.L. 51.5(L) W.L, k2.0
ﬁlﬂ‘ Test #16, Main Landing Gear, Drift ILandin
D210 F.S, 276.0, B,L., 51.5(R) W.L. 4.0
D211 F.S. 276.0, B,L. 51.5(R) W.L. 42,0
D212 F.S. 276.0, B,L, 51.5(L) W.L. 42.0
D213 F.S. 276.0, B,L. 51.5(L) W.L. 42,0
est Maln Landing Rear Door
D220 Top of outer door, F.S. 300, B,L, 24, W,L. 93
i I D221 Hinge between doors, F.S. 300, B,L., 20, W.L. 80.6
D222 Lower hinge, F.S, 300, B,L. 1.06, W.L, 76
D223 Keel centerline, F.S, 300, B.L. 0.0, W,L, 76
D22k Keel centerline, F,S, 300, B,L, 0.0, W,L. 76

Test #18, Flap (off aircraft)

(:: D230

D23l

Flap leading edge, B.L. 62

Flap trailing edge, B.L. 62

Normal to surface

Vertical
Vertical
Vertical
Vertical
Longitudinal
Vertical T
Longitudinal

Vertical

Longitudinal

Vertical
Lateral
Vertical

lateral

Normal to surface

Vertical

Lateral

Vertical

Vertical




Panel point 5 (reference static test program)

Panel point 17 (reference static test program)

= Deflection Gage Location
Test #19, Rudder (off aircraft)
D240 Leading edge, midspan
D241 Trailing edge, midspan
Test #20, Canopy (off aircraft)
D250
D251 Panel point 8
D252 Panel point 12
D253 Panel point 15
D25k
D255 Panel point 19
D256 Panel point 34
“ \ D257 Panel point 36
= D258 Panel point 38
Teut #21, Control System
D270 Control stick
D271 Control stick
D272 L.H. rudder pedal
D273 R.H. rudder pedal
|
|l
I

B o s

Direction

Vertical

Vertical

Normal to surface

Longitudinal
lateral
Longitudinal

Longitudinal

21
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SECTION IV

d"' GENERAL TEST PROCEDURES:

1.

All load applications shall, as nearly as possible, conform to the
load distributions described in Reference 1.

All hydraulic loading cylinders shall be connected to a central
regulating unit for even load distributions.

All test loads are limit loads with the exception of those specified
for the canopy test.

Unless otherwise specified, limit loads will be applied to the test
article in the following percent increments: 20-40-20-60-20-80-20-
90-20-100-20-0.

Strain gage and/or deflecifon measurements will be recorded at each
increment unless otherwise specified.

In the event the item being tested chows signs of yielding or failing
completely, the loads shall be reduced immediately and the test not
resumed until appropriate repairs are made and/or the Project Structures
Engineer gives approval to proceed. When testing is resumed, the load-
ing cycle will start again from zero load.

Unless otherwise specified, the 100% limit load will not be held for

a time to exceed three minutes. During this time, the structure will
be inspected for adverse characteristics, strain gage and deflection
measurements recorded and pictures taken. Inspection of any structure
under load will be limited to those areas which can be seen without
danger to personnel.

Strain gage and deflection measurements will be taken at the locations
and times specified herein.

The landing gear will be retracted during all tests unless otherwise

specified.




J

10.

11.

12.

13.

The XV-5A Project Engineer will furnish the Test Director with a list 1
of personnel whose presence at each test is necessary. The Test Di-
rector will be responsible for notifying these personnel as to the
time and place the tests are to be accomplished.

Control surfaces will be checked for freedom of motion, as applicable,

while the aircraft 1s under load.

The Test Director's judgment concerning safety of personnel during the

test shall be considered final.

Where possible, all deflection measurements will be made using the

Convair remote indicating deflection gages (autosyn units).

i
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SHCT104 V

AIRPIANFE, MAJOR TFEST JIG DESCRIPTION:

The airplane will be static proof tested in the Convair Static Test Facil-
ity. Convair Jjig structure ("erector set") will be used wherever possible. The
airplane will be supported in all but Tests 15, 16 and 17 as shown in Figure IV-
1. This Jjig provides support for the airplane through a total of four attach
points on the forward space frame and wing rear spar. The details of the sup-
port fittings may be found in Drawings STF-0039, 0049 and 0051. Throughout the
remainder of this document, the above jig will be referred to as the "basic air-
plane test fixture".

The tests involving the maln landing gear require a different means of air-
plane support. The method chosen is shown in Figure i$-2. As can be seen, the
rear spar supports have been removed and replaced by a beam and tension strap
arrangement attached to the airplane jacking fitting at fuselage station 38k4.2.
The details of this fitting and support are described in Drawing STF-0026. This

support method will hereafter be referred to as the "alternate airplane test

fixture".

In both jig arrangements, the fuselage reference line (water line 100.0)
will be level and approximately 103 inches above the floor of the test hangar.
Care has been taken to keep both airplane support systems determinate in

nature. This has been accomplished by designing the fittings to withstand loads

as follows:

Forward left Support: This fitting will take loads in all three

directions. (Vertical, fore and aft, and side.)

Forward Right Support: This fitting will take fore and aft loads

and vertical loads only.

Rear Spar Supports: Vertical loads only. Moy be reacted, but

vertical and side loads may be applied.

24
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~"} Support at F.S. 384.2: Vertical loads only. May be applied or

reacted. 1

The airplane canopy, flaps and rudder will be tested in separate test fix- 1
tures off of the test airframe; those fixtures are described in each particular

test description and procedure.

- e —
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SECTION VI

0 TEST #1

Structure Tested: Nose landing gear door and up-lock mechanism.

Test Condition: High speed flight pressures tending to open doors.

Airplane Jig: Basic airplane test fixture (Ref. Section IV).

Test Preparations:

1. The following drawing will be required in setting up for this test:

a. STL-0005 - Nose landing gear door load panel layout.

2. The aircraft will be delivered for test with the left forward door
removed.

3. The nose wheel must be remcved for access to the right forward door.

4., The nose landing gear will be in the up and locked position.

5. Install deflection gages D-1 through D-5 inclusive.

C' Loa.ding H
Shot bags will be used to load the doors. The loads will be evenly

distributed on the panels defined by STL-0005. Maximum proof loads on
the doors are:

a. Forward door : 200 pounds

b. Aft door : 260 pounds
Loads will be applied simultaneously to both doors. Loading increments
in percent are as follows: 20-50-20-80-20-100-20. Loading schedule is
presented in Table 1-I.

(Inaccessibility to the aft door may require the exclusive use of five

pound bags in that area.)

Data:

Deflection measurements will be recorded at each load increment.

i —es




*Ool:ooy tig:og
‘SAOTOa SV A9 2004 13V 2ol

MBI XN Ay 3nL Jav

P992 1 200f lav
12000 L9913 Qawadcu

«s OVON TYwaqlL
tIM:op Sgi02
SAVN  L0I9R34 YAy 2
‘Gwen avL /02 ML o

¥

o2

o»OO_..vondm 293 SAVWON A8V aHL 1D LOCY

m. ot | s | ¢¢ [ o¢ | s¢ | <= °p | o9 | op| op| oo
M %2 92 52 S92 S2 G2 ot o% o% ok | om
..AVW O O\ O\ ()Y O O\ S =1 = Si o
\0_ \0_ # Q\ ot} *O, \0_ \O ' =11 i.....u. ..iﬂ__ o=

= (= =1 /18 = ] v < = 1 add._ﬂ

SUBJECT:

SECTION:

ENGINEER,
CHECKER:

LR 2000 2wa> 2¢oy 0s SOvO1 3NV

g~

oL

R-206-A 2-62 San Diego




TEST #2

Structure Tested: Elevator and control attachments.

Test Condition: Maximum pilot effort hinge moment.

Airplane Jig: Basic airplane test fixture (Ref. Sectiom IV).

Test Preparations:

1. The following drawings will be required to set up for this test:
a. STH-0002A - Elevator Snub Control Cable
b. STH-0006 - Elevator Load Area Layout

2. The g}rplane shall be delivered for static test with rigid links
(STH-0001 and STH-0002A), installed in place of the horizontal tail
incidence actuator and elevator control cables. Check the instal-
lations for completeness.

3. lay out the lcading area on the elevator as shown in STH-0006 .
Outline area and mark C.P. line with tape or other means.

L. Install the following deflection gages D-10 through D-15 inclusive.

5. The test will require the use of 21-25 pound shot bags and 22-5
pount shot bags.

6. The elevator on the left side only will be loaded.

Loading:
Shot bags will be distributed over the elevator in the way and to the
levels described in Drawing STH-0006. The loading increments to be

followed, in percent limit load, are: 20-50-20-80-20-100-20.

Data:

Record deflection gage readings at each load increment.




TEST #3

)

Structure Tested: Nose landing gear and local fittings.

Test Condition: Ground turning - main gear in CTOL position, G.W. =

12,500#, c.g. at F.S. 240.0.

Airplane Jig: Basic airplane test fixture (Ref. Section V).

k Test Preparations:

1. The follovwing drawings will be required to set up for this test:

a. STL-0001 - Nose landing Gear Load Fitting
b. STL-0002 - Ianding Gear Oleo Restraint
¢. STL-0013 - Jig and Whiffletree Layout N.L.G. Test
d. STX-0001 - Overhead lLoad Cylinder Layout in Test Bldg.
i e. STL-0015 - Dummy Shimmy Damper - N.L.G.
i 2. Reference STL-0013 for general layout of Jig and whiffletrees.

t 3. Erect the "A" frame shown in STL-0013 at B.L. 162, and F.S. 135.
4. Install the 1 square inch load cylinder on the "A" frame so that
I a horizontal load may be applied on W.L. 33.0, at F.5. 135.3.
g 5. 1Install the dummy shimmy damper, STL-0015.
6. Install nose landing gear oleo restraint as shown in Drawing
STL-0002.
7. Install fitting and whiffletree on nose gear axle as shown in
STL-0001.
8. 1Install a 5 square inch load cylinder in the overhead for up loads
as shown on STX-0001.
9. 1Install deflection gages D-20 and D-21.

10. Prepare to record the output of the following straln gages:

5-301 5-304
302 305
303 306

11. Calibrate the Edison unit to the pressures shown in Table 3-I.

s
|
¥

)

&




Loading:
0 Loads shall be applied in increments as specified in Section IV,

General Test Procedures, and to the levels shown in Table 3-I.

Data:
Strain gage outputs and deflection measurements will be recorded at

each load increment.

B e
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TEST #h

o

Structure Tested: Nose landing gear and local fittings

Test Condition: Spring-back - 3 point landing. c.g. at F.S. 240.0 wt =

9200 1bs.

Airplane Jig: Basic airplane test tixture (Ref. Section V).

Test Preparations:

1. The following drawings will be required to set up for this test:

a. STL-00lk - General Layout for Nose Gear Test - Springback
Condition

b. STL-0002 - landing Gear Oleo Restraint
c. STL-0001 - Nose landing Gear Load Fitting

2. Move "A" frame used in Test No. 3 to one of the positions shown
in STL-001k. 1Install additional "A" frame and cross member to

r complete the reaction frame.
> 3. Install two (2) erector beam<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>