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Attn: Mr., B. G. Prentice -~ 1332-2

Re: Static Test of Fins on Bare Rasearch Test Vehicle

Sumary of Results

The fin assembly cn the bgro research test vehicle was statically
loaded perpendicular to the fin wntil failure occurred. The wald
failed on the bottom side of the right fin holder when the load
reached 11,000 lbs. per fin.

Deflections were read up to a load of 5000 1lbs. per fin at which load

the maximum deflection of the fins was 1,731" gt a distance of 4,00"

from the outboard edge of the fin: holder. The maximm measured strain
~ on the fins at a load of 11,000 1bs.,: Just prior to. failure of the
.weld, was. slightly in excess cf' 10, 000 micro-mches per inch.

. ObJect of Test

_ ‘..AThe test was conducted to datermlne the ultlmate strength a.nd load~ -
deflection characteristics of the fin' assembly under a load distri-
butzon simxlatmg air loo.ds in flight.,, R

"'_'Realon for Test

,’-The ‘ces’c was requested in a ‘Tork Order Authorlzatlon dated September
24, 1954 from Mr. W. M. Wells, 1332 to Mr. P. H. Adans, 1612. The
C test of a second fin holder without -instrumentation as requested in
~the Work Order Au!:hor:.zatlon was omitted at the request of the con- -
sulta.ut The requeator's consultant was Mr. B. G.‘Prentlce.

» Funot:.on of Ocht Tested

~

The fin a.ssembly acts as a stablhzer for e. hlgh speed test veh:Lcle.

uma.ry of.‘ Past Test

:'d on thza f:.n assenbly.

'éSSIFIFD :

No previous sta.t:.c tests have be P
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Setup for Test

The object being tested was attached to the jig with four bolts. The
longitudinal axis of the cylinder and the surface of the fins were
parallel to the floor. The setup for loading with instrumentation
is shown in Figs. 1 and 2. An identioal setup minus the instrumenta-
tion was used in the loading to develop cracks in the Stresscoat.

The Sadic System, Fig. 3, was used to measure and autometically
record the output of the strain gages.

The drawings which pertain to the object tested are as follows:

Title Drawing No.

Fin SK(1332)=-39200
Fin Holder SK(1332)-39149
Fih Asgembly SK(1332)-39148
Stdtic Test Loads, SK(1332)~-39651

Fin Assenbly

The follawﬁng equipment was used in the test:

2 - SR-& Type L strain lndlcators, Serial Nos. J-92499 and
J-sz498
2-- SR-4 .Load cells, 10,000 Ib. cap., Serial Nos. 655 and
6049
1l Simplex hydraulic pump, Serial No. 684
1 - Blaokha.wk hydrauhc pump, Serml No. -196577
2 - Blackhewk rams, 50 ten oa.p., Serial Nos. B-282295 and
C-19101 ,
e Sadic Autonntlc Data- Processmg System, Model 34-112M1

The following instrun'sntation was used:

16 - 4-8. stram gages, resistance 119.v * .3 ohms, gage factor
©1.83 £ 2%, Lot No. 232-11

The. locat:.on of these stra1n gages is shown in Figs. 4

a.nd 5. ,

5 - Starrebt dial. indicators, graduated %o 001" with a range
o of41,0%s - The: location of these indn.oators ig shown in
Figs.'land 2.
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Precedure

Stresscoat was applied to the fin assembly after whioch the assenbly
was mounted to the static jig. The loads were applied to the under
side of the fins by means of two hydraulic rams and measured by load
cells used in conjumotion with strain indicators.

The fins were loaded to a specifioc value, the load was released and
the fin assenbly was examined for cracks in the Stresscoat, This
procedurs was repeated with each load being 1.2 times the preceding
valus until & load of 2160 pounds was reached. The initial load was
200 lbs.

After completion of the phase of the test pertaining to Stresscoat,
the Stresscoat was removed from the fin assenbly and sixteen A-8
strain gages were mounted as siiown in Figs. 4 and 5. The fin assem~
bly was again mounted to the static jig as shown in Figs. 1 and 2
and loads were applied te the fins by the two calibrated load cells
mounted on hydraulic rams. The loads were applied in inorements of
500 1bs. beginning with zero load. After each load inorement of 500
1bs., the dial indjcators ‘were read and. the Sadic System measured
and recorded the strain of the - strain gages. This pror-edure was
repeated until a: load of 9000 1bs. per fin was reached. At 9000 1lbs.,
~.& minor failure occurred. in the. hardware a‘btaohing the fin s.asembly
- to the static jig which necessite:ted felaasing of the loads. While
the fins were unloaded, the four'dial indicators on. the fins were

- ‘read. ‘The  failure was repaired and the fin assembly ‘was again loa.ded

B deslgna:t;ed as No. 1, occurred a.t a

until failure of 8 weld occurred.‘ S

Re su 1‘bs

: The results of loa.dmg the fin aaeembly’to produce craoka in the

- Stresscoat are shown in Figs. 6, 7,:8;,and 9. ~The initial oracks,

, d ‘i‘, 500 J.bs. "The. final
eracks; outside: the line® boundmg ares. No.. 8, occurrod at & load of
2160 ‘1bs.  ¥With'a threshold sens:.'tivity of 600 mioro-inches per inch
for the Stresscoat it can be concluded tha'b the oracks formed in
the aluminum (758 —TG) fin when the stresses reached about 6000 psi.
S:Lmllarly, it can be concluded that the cracks: formed in the steel
~£in holder at & stress of approximtely 18,000 pei. The calculated
stresses on the fins- and fm holder with a load of 2160 1bs. per fin

. are shown m Table I.

- attaching the fin. holder

\ength e fa.11ure occurred in the weld
o the ylinder at ‘a loa.d of 11,000 1bs. per

TR PINCLASS

* YWhen. 1oa.ded to ultimate '8 :
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The deflections, with a load of 9000 1lbs. per fin, as read on dial
indicators Nos. 1, 2, 3, 4, and 5, were 1.310, 1.633, 1.404, 1.731,
and 1.013 inches, respectively. The load vg deflection curves are
shown on Fige 1l. After loading up to 9000 lbs. per fin and then
releasing the load to zero, the deflections, with zero load for dial
indicators Nos. 1, 2, 3, and 4, were 0.162, 0.204, 0.270, and 0.289
inches, respectively., No comparable reading was taken for dial
indicator No. 5. The deflections as plotted on Fig. 11 are tabulated
in Table II.

The tabulation of the strains for the 16 strain geges are shown in
Tables III, IV, and V from which the load vs strain ocurves were
plotted as shown in Figs. 12, 13, 14, 15, and 16, The readings of
strain gages No. 6 and 9 appeared wnrelisble for loads exceeding
9000 1bs. per fin and have been omitted from load vs strain ocurves.
No reason for this unreliability is epparent. Strain gage No., 5
experienced the greatest strain slightly exceeding 10,000 microinches
pe- inch. The last reading for gage No. 5, at & 11,000 1lb. load, was
9990 microinches per inch. However, the Sedic System indicated that
reading was not a firm velue since the range was limited to 9990
microinches per inch. From extrapolation, it is conoluded that the
last: reading ahould have been abovt 10 500 micr01nohos per inch.

~ Strain gages Nb. 13, 14, 15, and 16, on the fin holder, experlenced
rather smll strains.  The greatest strain of these four gages was
2060 microinches per inch.. Prior to the test, it was thought that
gages No. 14 and 16 would devalop rather large strains. Howsver,
following'the test, and upon closer. examxnatian of the equilibrium
of forces between the £in’and the: fin holder it iis concluded that
~ _the strains ahould bs relabively small at the locatidn of " gages
,'N°¢ 14 and 16. :‘;m f . L :

Conclusions.

It is.éqncluded,that'thdrstrength of the fin assembly is adequate
end that the deflections under the static test loads are not excessive.
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TABLE I
»,'?ALcu'mmb STRESSES FROM sTREs’sc.OAT‘ PATTARN -- STATIC T3ST OF FINS OF BARO RESTARCH TiST VENICLE
uagnitudo of Location of Stressowt Patterns Caloulated Stresses at Load of 2160 lbs. *
Load *{ lbn) (Ref‘. Nos. in Figl. 6 - 9) - and at Strasscoat Pattern Locations (psi) e
v v RN ‘ Stesl Aluminun '
200 R '":No Patterns'{ ' Tess than 18,000 less than 6000
240 "~ ‘No Patterns less than 18,000 less than 6000 _
290 - - No Patterns - less than 18,000 less than 6000 j
360 , ' “"No Patterns - : lesa than 18,000 less than 38000 [} )
420 - No Patterns (2160) less than 18,000 less than 6000 P
500 S| s (3215'6")(E)(€) 77,800 25,900 .
600 1w BT ho \Wzmo)(w)(e) 64,800 21,600
720 R E%%%'%’ (2)(e) 54,000 15,000
860 e S g.g_é%o%(z)(e) 46,200 15,100
1040 s g%gg.g(g)(e) 37,200 12, 500 ‘
1280 e 'é%lg‘_%(a)(e) 31,100 10, 400
1800 R S (2160) 2y () 25,900 8,600
1800 . EEETIY: R (2160) (1 ey 21,600 7,200
- U (T800)
a0 .-_,ikn_other-,- o (2180) 4y o) 18,000 8,000

E8LY
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TABLE II
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1612 (159}

DEFLECTIONS -~ STATIC,TEST OF FINS (N BARO RESEARCH TEST VBHICLE

Defluction ir inchos of Dial Indicators

No. 1 No., 2 Xo. & No. 4 No. 5
0 0 0 0
.060 046 067 .048
- .139 .111 . 148 .101
.223 1,183 .236 .159
.310 .259 .330° .221
.394 .351 417 277
.480 . 409 .508 .331
.569 486 599 +381
.657 584 .892 435
L7568 .648 - WT191 L4956
.845 .724 . 882 . 560
.933 .803 978 .604
? : 1.077 .660
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TABLE IIX

STRAINS FOR GAGSS NO. 1 TO 6 INCLUSIVE - STATIC TEST OF PINS M
BARO RESEARCH V‘ZHICLE,

Load Strain in Micro-inches per inch for Strain Gages.

1bs. No. 1 “Ho, 2 ¥0. 3 " No, 4 Ho. EL ¥o. 6

0 8 -0 8 6 8 11

500 -182 -306 -182° -179 -243 -217

1000 ~368 -612 -389 -388 ~499 © =452

1500 -5%9 -888 ~-598 -528 ~766 ~836

2000 -740 -1160 -820 ~-710 <1020 <820

2500 -920 -1430 ~-980 -880 -1270 ~860

3000 ~1110 -1760 -1160° = -1110 =1510 - -1140

3500 ~-1330 -2070 ~1330 - ~ -13%0 ~1730 ~1260

4000 -1620 - ~233%0 -1460 - =1540 ~1970 ~1460

4500 -1720 -2680 -1620 ~1770 -2230 = ~1840

5000 T ~1930 -2870 -1720. ' ~2010 -2480 . -1780
5500 - ~2160 ~3110 -1830 42250 . -2680 -1970 %
6000 ~2360 ~3490 - =1920. . -2480 - «2940 . -2180 ¥
6500 ~-2680 «3850  ~1990 ~2730 - -3220 -2380 4
L 7000 -2830° -4170 -2100 ~2980° - - -8580 ~2820
7500 ~3110° . - ~4480 = --2180" -5260. ~4010 - -2850 -
8000 ~3320 -4780 - =2330 . <3480 . -49010 -3090.
8600 -3670 . . =5180 ©-2800, L3780 -62%0 -3340 i
9000 -3840 -5470 - «2680 - ~4050 ~ =7220 -359C
! ‘Load on fina released to zero and then: ralﬁadod. S T o A
9500  -4180 —-— ~3050 -4460 -7930’ © -pBg0. iE
A 10,000 . . <4400 ' ‘-8040 -3120 ~4650.. ©  -8540 - 5760 - .. i
10,500 -4660 - -6540 =3300 - ' -4940, . -8560 -5880 e
fn,ooo : -4960 o -7210 .v.-aso- - -5220 ..9990 - =6000 -
_NOTE: - Minus ltrain 1ndicatea oompresuian. B R PR o
‘Plus strain: 1nd*oates tonsion = ’ ; SR SR
% Capability of machine.
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TABLE IV

STRAINS FOR GAGSS N¥O. 7 TO 12 TMCLUSIVE - STATIC TEST OF FINS ON
BARO RESEARCH TE3T VTZHICLE

Load
1bs. No. 7 ¥o. 8 Yo, 9 Ne. 10 To. 1l No. 12
0 4 6 6 10 6 20
500 183 326 264 188 225 276
1000 268 579 533 375 474 481
1500 547 825 £08 553 718 671
2000 740 1040 1050 740 930 860
2500 920 1240 1240 950 1140 1050
3000 1130 1460 1440 1130 1350 1230
3500 1340 1690 1640 1430 1570 1410
4000 1550 1890 1830 1670 1800 1620
4500 1780 2120 2020 1930 2040 1820
5000 2010 2330 2170 2180 2250 2030
§5C0 2230 2540 2340 2450 2490 2250
8000 2450 2780 2520 2720 2710 2470
‘ 6500 2630 3020 2650 2990 2930 2680
; 7000 2910 3250 2830 - 3270 3180 2920
' 7500 3120 3460 . 2930 3560 3370 3150
. - 8000 - 3270 3640 - 13000 3810 3560 3350
... .. . 8500 3450 3870 13180 - 4070 3820 3520
LU 9000 3630 4070 - 3320 4280 4020 3860
‘Load on fins released to zero and then roloaded.
. 9500 - 3850 435 6140 - 4740 - --
10,000 4060 . 4530 . 'e%0 - - 5010 4330 4510
©10,600 4350 4750 . 8870 5250 .. 4480 4690
3 11,000’ _ 4640 - . 4930 ‘36960 _ - 5520 4640 4920

"‘IOTEx inus strain mdicates compression snd olus strain mdicates tension.
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STRAINS FOR GAGES NO. 13 TO 16 INCLUSIVE - STATIC

«10-~

TABLE V

RESEARCH TEST VEHICLE

TEST OF FINS ON BARO

Load Strain in Micro-inchss per inch for Strain Gages
1bs. Yo. 15 — No. 14 No. 15 No. 16
10 4 8 15
-43 179 -23 190
-89 4685 -65 438
-120 752 ~-102 703
-140 1010 «130 970
«170 1230 -180 1160
-220 1350 ~190 1310
-240 1470 -230 1430
=260 1590 =250 1540
-290 1700 -280 1530
~340 1790 -3530 1700
-380 1870 -360 1790
-430 1930 -390 1850
-480 1990 -430 1910
. =b30 2010 -460 1970
«860 1840 . ~520 . . 2010
-730 1800 ~540" 2010
. =790 1780 =570 2040
" -860 ' 1760 *'-620;,, 2080

d.on- fina released to zero and then reloaded. L

' _ - i -640 20560
. -11503; \ 1820‘“ --—660 ’ -+ 2060
v"-1220' 1820 : - =880 . 2080
P -1300 1810- ; =730 1940

X 0TE= ninus etrain 1nd1oates compreaslon and p

1usfstréiﬁ indicates tension.
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