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MR. S. A. dOORE - 1224

Attn: Mr. E. R. Stepka - 1224-2

Re: Static Test of TX-28 Case and Fins

Summary of Results 

Two TX-28 fins (XMC-867) were tested to destruction while mounted on a
TX-28 case (MC-710). The applied loads simulated air resistance loads on
the fins. The fin mounting brackets fractured at 260 per cent limit load
(6300 pounds per fin).

Deflections were measured along the outboard edges of the fins. Maximum
deflections at 200 per cent limit load, corrected for rotation and deflec-
tion of the case, were 0.298 and 0.616 inch, respectively, at the rear and
forward edges of the fin.

Obiect of Test

The object of the test was to determine load-deflection data and ultimate
load capacity of TX-28 fins (XMC-867) when mounted on the TX-28 case -
(MC-710).

Reason for Test

The test was requested in a Work Order Authorization from Mr. S. A. Moore,
1224, to Mr. P. H. Adams, 1612, dated February 13, 1957.

Function of_Wect Tested

Tne TX-28 fins serve to stabilize the weapcn in flight.

Summary gf Past Tests 

The TX-28 shape was subjected to simulated Douglas Aero 7A ejector loads
as reported in a memorandum, Simulated Flight Test of TX-28 Shape with
Pvnamic Balance l Ref. Sym: 1612 (312), Project No. T3.378, dated
April 12, 1956. No indication of yield was observed at 100 per cent
design limit load.

The TX-28 front case and fin were subjected to simulated air resistance
loads as reported in a memorandum, Static Tqst of 77X- :28 (internally-
fartjaLarl atgALErantSdiuljang2in, Ref. Sym 1612 (316), Project NO.
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Mr. S. A. Moore - 1224

TM-382, dated April 18, 1956. Both the case - ind fin`withstood a'maxiinum
of 150 per:cent design limit load without indication of failure or yield,

The TX-28 front case was subjected to, one simulated ejection condition of
200 per cent design limit load and two free fall conditions of .150 per
cent design limit load as reported in a memorandum tatic Test . of TX-26
Front Case, Ref. Sym: 1612 (355), Project No. TM.421,:datedtktgutt ,15, 1956.
The case withstood the test conditions,without visible damage. Siresscoat
data indicated maximum tensile stresses,of,apkoximate 15,000,. t itat,150
per cent desighlimit load" for thi'e eatión cOnditiori. 

The TX-28 front case and fin were subjected to simulated: air resistance
loads. Of 150 per cent design limit load.as?repOrted

1612 356), Project No. -, TM:422; dated August -1,1.956. Local yielding
observed . around one mounting .bracketinAhe fin. .13644idence o 	 ge-„
to the•case was observed. :Maximum,deflections oteerVed were 0,578.Anah,
on the forward,outtoard,ed and, 04229OnAtherearOutbOard edge . 16114
fin.

The TX-28 front easeMC-71 Y.wes-Oantilever:mountedinCsubjeOteCto m, - 	 -
bined-lateral, a 	 ;encounters
tarded fall as44iOrtedjhia,memoreindui4 tatici -leit'Oe4TX128 Fa
Ref. Sym: 1612 (417),",:Projectjio.TW l' 	 ted4 	 ''' $ 1.9570AtMeuc
Reflection` measured` was: 1.570 ` inches, in.a direction 	 a e 	 e,
eral loadiit'a point 2:75TinChe 	 ,, 	 , ,, ee, -.:a 	 CaFle
per dent„:31 -iiit f:lOad";',..Thai:iifete

C
atiiheaV 	 case o 	 mouh

shearad-at280:par:. cent limitlOa4-:'

Figures 1. and 2 :are ; >photographs depicti
Figure.; 3,al .reketch'shoWing:,16OatiOn':o

The following equipment was used in the test:

1. One Simplex hydraulic ram, oapacity.:30 to n:
2. One.Simplex hydraulic ram,.capacity.60to
3. TwoaliCkhaWk :hydraulic 

- Baldwin, :load:aelI116;''658;q4-064W
”,

nth'.per - iniabinigi per 	 ^a ; sensitivit boxssettisig
.71ca lk, gage-lactOr-settinio 2,00.
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2;6,1 	 .30,<

5. Baldwin load cell. No. 6049, capacity 10,000 pounds 'sensitivity
one pount per microinch per inch at a sensitivity,box.?Aettint.of
3.68 ane.a:gagefactor - setting:of 2.000.

6. Two Baldwin.,§B*strain indicators,' Serial No. 391504:and -39190?,

IV, ThefolloWing instrumentation was used iUthe test:

1. Seven Starrett dial - indicators, range one inch division 0.001
inch.

Figure 4 is4Tphotograph depicting location of dial indicators. Figure
is a sketch,bf the same.

proced

The fins and case were Stressooated in the vicinity of the mounting: brackets
and mounted.as shown in Figs: 1 through 3. Dial indicators were mounted
along the outboardedge . of.the fins:and at the free end of thesoebe,as
shown in - s.:4end . ..5 .;:TheJ ns...*ire...eaCh.lOaded att40!;06iii 'Ire
in Fig: ; [3. Loadi :vere4lied.4i-inisreMentiliáted-Ab 	 e I ..: 200
cent -Limit; 	 *-deflebtiohiindicited  	 1.iel indi
recorded at ea 	 oa*iat' Thql..: 	 Witg*	 it,:ei' incrementA.

thro 	 11.07 . per:cent]. 	 -1 	 t 	 w: Stiesscoa
, 	 :.,

.- . 	 , . 	 ..- 	 -were, 	 and; 	 perManent.A. ornStionvreCOrd

The dial indicatOie.mpreremoved at ...200-per centaimitload4ndthe loading
continued . untiLfailUre,occurred.::'; NO.:at 	 t*aii(made:::tolstiitifliiieii
photograph :the Stripe* 'Ora 	 since: . lietterne'Were', ,.Obliteit
ythe pertinent areie :when 	 ins.fai

. 	 . 	 .
Tensileiestspecimene:WerecUtIrom., ejorWerd:.ips; :-Of:
.6 and ;7) 'ard tented to` destruction:in °the;120,000, pound Baldwin. esti

•:-machine.

ligaulta
The fins failed when the mounting brackets:Triciuted at 260 percent
load (63004ounds_per:fin);As.shown,inlags:a&through40.4kOdzi*:41.12 -,
deflectiOns observed at 200:Or' einCliMW1Oadireoted..fOrrOtetion......
And deflection of the case, were 0.290414.0:616.inchAit:thereird for-
ward outboard edges, respectively, of the fiis.• The lowi'.defleCtion
are lieted.inlables I through.III and plotted . ins: Fig., 11. 'sThe .:'pOmpUtati
and assumptions .. used'' in correcting , the fin deflectionSfOr.rotitionank
deflectiOn:Of.thi:oaie:are-illustrated -in e : ;apps
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The tensile specimens cut from the fins indicated ultimate strengt• 113 of
49,500 and 46,500,,psi with extensions of 8.6 and 2.85 per cent, respectively.
The fractured specimens are depicted in Figs. .6 and 7. The stress-strain
curves are plotted in Fig. 12.

Cd1112.14112na
The TX-28 fins (XMC-867) and case (14C-710) are structurall y
sustain air loads on the fins in excefis of 200 .per =cent limit load.

tr2c9.
R. I. ,BUTLia 1612+2

Approved byi .

Copy to:
W.•A.,Gardner,.. 1610
D. M. .Bruce, .1282
C. L. Gomel ., 5523
A. K. Smelt,ser, 7221-
Tech . ;Ref File, 7221-3':
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FIG. 2 -- TEST SETUP FOR STATIC TEST OF TX-28 CASE AN FINS.
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FIG.  3 - LOCAT ION OF 'LOADS -- STATIC TEST OF TX -28 -: 1CASE!'' 	 F.1 NS
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FIG. 5 -- LOCATION AND ORIENTATION OF DIAL  IND ICATOR -

TEST OF TX-28 CASE AND F INS.
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Corrected values -- average of 1 and .
Minus 5/16 D7 -- See:Appendix.

owasimaisma.
UNCLASSIFIED

Ref. Sta! 1612` P465

-17- 	 Project No. TM-528

TABLE I

LOAD-DEFLECTION DATA -- DIALS 1, 4

Pounds 	 Dial 1 
per Cent per Fin P9f1. 221 p fl, Set Defl_ Set Tall. qt.t_• DA0 -

Sth tic Test 9 'T.7-;8 Ca 211 and Flag

D©flecttgn (Inch
L 	 41veraze	 5/16 D7 	 *C2rregted 

0 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 0 	 0

24.8 	 600 	 .209 	 .137 .003 	 . 022 	 106 	 , C58 .034 	 .024 .072 	 . 034

29.8 	 721 	 .225 	 .143 .016 	 -. 029 .121 	 .057 .038 	 .026 - . 083 	 .031

35.8 	 866	 .240	 .152 .030	 --. 032 .135 	 .060 .042 	 .023 .093 	 .037

43.0 	 1040 	 .262 	 .158 .042 	 -.031 .152 	 .063 .049 	 .023 .103 	 .040

	

1250 	 .242 	 .130 -.126 	 :;-052:=44%10242,1": 	 .045-

62 . 	 1500 	 .295 	 .150 .138	 .004	 .2..17	 . C77 .058 	 . 023.. :"..159 	 . 054.

74 4 	 1800 	 . 3 -23 	 .159 .186 	 . 021 	 .260 	 .090 	 364 	 . 324 ‘.196'

	

2160 	 .427 	 . 202 : 184 	 -. 004 .306 	 .099 . 071 .-

	

2600
	

.259. -.026

•

	

3100 	 . 558 -	 i322...440 • 	 . 	

.:....36...13700 . . -. 6.42 	 .418 	 . 530 	 .104 .. •

4.450 • 	 . 777 	 -.550 •	 .. . 664  	 .123 	 .,- 	 ;5

- ;	 .:.,

	4840	 '.865 	 .638. • 	 ..752 	 .136 • 	 .616

89.4

107.5

128

153

184

200

.362



Jai

0 	 • 0 •

Ref. Sym: 1612 (46
-18- 	 Project, 	 T.0.7 528' .

TABLE II

LOAD-DEFLECTION DATA -- DIALS

Load 	 Def,lect::.cn (Inch)
Pounds 	 p 	' -L 	' 45/64 - D7 :  - *COiT c 

Per Cent ElEjaa L11, 5e l. i)911, Set Pell. Set Pell. Set Pell, Set_ 

0 	 0	 0 	 0 	 0 	 - 0 	 0 	 0

	

2 .8 	 600 	 . 38 	 .128 .029 	 .303

	

29.8 	 721 	 .256 	 .156 .343 	 -.71 2

	35.8	 866 	 .274 	 .167 .057

	

1040 	 .296 	 .175 .077

,031- 	 .fijlat.da.t-04

	

.2.17 .195 	 . 001 	 320 	 :159 	 •5

	

.217 .263 	 .373 -

.439

	

.428 	 . 536

* Corrected values -- average of 2 and 5 ;

1.,3 rius 45/64 D7 _- See ArTendix.

*4 D 4 als out of travel.

- . ":13

13

	

..145 .150 	 022 .213

	

:164 ,161 	 ,P20 .241,

133

.150

.136

	.077 .162 	 .

.081 .111. ..052

. 083 -

	

• 	 • 	 .• • 	 •.• 	 .•:.

.066

.072 .096 	 .058 .054 	 .014

085,,r, 	 .01.3 • 	 .

. 025



0

.;1.7

Ref. 3yr3: 1t .12 (465)

111.

LCAL-DEFIZOTION DA'7.1

Cavt.: and Fins

Loa 	
„,j,,.;.d

d, 
.*..C,,orrirecteft F or: ncl s 	5. a .1 3

Per Cent Pur in De f 	 ,(,f1 3Q t 	 D 	 w„,

0 	0 	 0

44.8 	 600 	 251 	 ,l': .1,0 	 •;) 	 ,7)::i7 	 .2.52

22.8 	 721 	 .271 	 .1',...5 	 .!-2.7) 	 .002 	 ."-.)

-,,,c * 	 "-'(,	 .2"5 	 .374 	 -,37 	 ...,10.'1......,

	

1,340 	 .31.D 	 ,1 0 . -7 	.032

...)35-

.3'32 .120 	 ,076 	 .0.3.7

•083 .1 7

12')':') • 	 - 288 . 	. 1 45 	 .112. 	 .

. .342 	 .1)4

71..4 	 1300 	 .367 	 .164 .213

.073 
. 	 .

■■••• 	 .Nry_
• .015

.227I

.492

31-• • Cor .±..f.: 	 v,t1:11.11:6
• ,.1 ,:11.1 	 -1)7.; • '

, 033

o
11 •

f..„1 .091 .1')7

.22? 	 LY)0

) 	 . 1 :1 5 • . 074



DIALS I ,4

0741offlummommi.
UNCLASSIFIED

AF FEND IX

CORRECTION OF DIAL INDICATOR READINGS FOR ROTATION AND DEFLECTION OF
THE CASE.

(A) ROTATION: AVERAGE DIAMETRICALLY OPPOSITE DIALS, I.E., 1 AND 4,
7 AND 5, 3 AND 6. REFER TO SKETCH °ELOW.

I ,2 , 3

END VIEW

(B) DEFLECTION: ASSUME ELASTIC CURVE OF CANTILEVER BEAM LOADED AT
END. DEFLECTIONS ATTRIBUTABLE TO DEFLECTION OF CASE
ARE AS SHOWN BELOW.

ELASTIC
CURVE 

Y,3,6 Y,2,5

4 	 -	 - 	 Y7 = Y I ,4

Y2,5 = 4; Y7

Y3,6 = 	 Y7

UNCLASSIFIED
REF. SYM: 1612 (465)

-20- 	 PROJECT- NO. TM-528 
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