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Re: Calibration of Strain Gages on Mk 7 Unit for Measurement
of Flight Loads

Summary of Results

The Mk 7 was mounted to simulate an aircraft inatallation. Static loads
were then applied to the tail section; these loads established a condition
for determination of the magnitude and location of inflight loads by
readings taken from strain gage bridges mounted on the outer case of
the unit. There was no apparent damage to the unit during the test.

Object of Test 

This test was conducted to determine the relationship between the magnitude
and location of the load and strain output from SR-4 strain gage bridges
mounted on the rear case section of the forward case assembly of a Mk 7
for measurement of air loads during carriage on aircraft in flight.

Reason for Test

This test was requested in a Work Order Authorization from R. A. Bice,
1260, to T. B. Morse, 1610, dated September 14, 1953. A. V. Ehgel and
W. J. Dalby, 1263, were the requestors consultants.

SurnuRry of Past Tests 

No previous static calibration tests of this nature have peen
-c-ontratWa—'7

Setup for Test 

Figures 1 through 6 are photographs of test

Component 	 Serial No.

Mk 7 	 50-X-1
	

113482
113617

Instrumntation furnished by Section 5224-1 consisted of the following:

by Department 1610.
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Thirty-two Baldwin A-6 strain gages, resistance 296 ohms, gage
factor 2.07, Lot No. 232-11, mounted and connected into six
wheatstone bridges (Figs. 7 and 8)

One calibration box, schematic, Fig. 9

Test equipment used consisted of the following:

Seven Baldwin strain indicators

Tyye 

fle

"L"
"L"

Rhit!

Hmt?

Serial No,

F-94414
J-92498
J-59252
J-92499

199375
175441
199392

One Baldwin load cell, Serial No 655, capacity 10,000 pounds

Two Blackhawk hydraulic rams and pumps with capacities of 15,000
pounds and 100,000 pounds

Procedure

The Nk 7 unit was supported in an inverted position in the test jig with
L 	 0 hook suspension and sway braces set at a 35 degree angle to simulate
an aircraft carriage installation. The jig was fastened to two fifteen
inch I beams, eleven feet long, and t.Len clamped to the floor for stability
against the static calibration loads which were applied to the aft end
of the Mk 7 unit. The rear case section of the forward case asseMbly
was instrumented by L. Lathrop, Section 5224-1, (Figs. 7, 8 and 9). The
calibration box was connected to the SR-4 strain gage bridges through
the receptacle on the unit. The output from the SR-4 strain gage bridges
was measured by strain indicators connected to the strain gage bridges
through the calibrate box.

The calibration resistors serve as a means to convert the records of
inflight loading into equivalent static calibration load (pounds). The
size of the calibration resistors for each bridge ::as chosen to give the
same strain as was obtained in static load calibration. The maximum
calibration 1-1d applied to the Mk 7 tail section was equal, approximately,
to the maximum expected tail loads in flight.

Static calibration loads of 2500 pounds were applied upward, downward, and
laterally to both the right and left sides at station 153, and downward
and laterally to the right at station 167.
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Static loads to 1500 pounds were applied at the center of pressure on
two of the three fins. In each of the load tests, strain readings were
recorded at 250 pound increments of applied load.

After flight tests the unit was returned for recalibration and one adc .tional
calibration with static load applied to a fin at a point 19 inches from
the case. Before the recalibration of the unit, several of the cables
from the strain gage bridges were found to be shorted to each other or
the cable clamp. The insulation was renewed and the recalibration was
made.

Results

The results of the calibration load tests ara tabulated in Tables
through X and are plotted in Figs. 10 through 15. The ohmic resistance
and amount of induced strain by the calibration resistors are tabulated
in Table XI and indicated on the appropriate load strain plot (Figs. 10
through 15) where the strain was maximum for the maximum load.

The recalibration of the various strain gage bridges after the flight
test gave essentially the same as the first calibration.
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TABlE I

TABLS OF LOAD-6'rRAIN RKADINGS FOR LE'P'T HORIZONTAL LG\D APPJ.H:n AT STATION 163,
FOR STATIO CALIBRATION OF STRAI'!{ GAGES ON UK 7 '!NIT FOR I!EAStTREM~ OF FI.IO:iT LOADS

toad strain Inoremento t'l%' the Fo] 10$1ing Brid~ Nos. (m10rOlnShesj1n. )
1bao No. 1 RO. 2 Ho. S No. trO. - No. 6-

0 0 0 0 0 0 0

260 50 -10 -160 - lfi 5 26

·600 100 -20 - 330 - 40 10 50

760 160 -30 - 640 - 50 5 76

1000 200 -40 -660 - 65 10 106

1250 260 -60 -860 - 70 20 130

1500 300 -60 -1030 - 16 30 160

1760 360 ..156 ...1210 - 86 40 170

2000 400 -66 -1400 - 86 415 196

2260 446 -66 -1580 ... 96 46 216

2600 490 ..6q -1146 -100 46 0 240
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TABU: OF LOAD-6'l'RAIN RSADINGS FOR RIGHT HORIZ0UTAL LOAD APPLlim AT STATIOl' lS:So
FOR STATIC CALIBRAT. ON OF STRAIN GAGSS ON MIt 7 mlIT FOR L!EASUREt4EN1' OF FLIOHT WADS

TAOIB II
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wa.d Strain Inorements rOI" the Fol1owin~ Bridgft HtHJ. (mloro inohes/in.)
1")80 No. 1 No. ~ No. S - No. 4 - flo. 5 - No. I)- ---

0 0 0 0 0 0 0

260 - 40 26 176 1'/0 +lli 10

500 - 90 ~5 465 20(, - 5 - 40

760 -161 35 666 225 -36 - 65

1000 ...210 36 760 260 --46 - 90

L~60 ...270 46 936 300 -46 -110

1600 -335 65 1110 336 -66 -130

1160 -400 80 1265 360 ...130 -150

2000 -4IS0 86 1425 390 -10 -1115,
2260 -510 96 1685 416 -80 -105

2500 -566 100 1740 435 -96 -?,Oo:'

0
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a

60

85

lOb

265

nr;

155

135

236

o

76

96

35

46

240

170

116

200

226

75

o

90

66

40
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TA9lB III

L'!O

105

170

160

140

UNCl~ASSIFIED

o

l~O

970

250

380

856

510

630

lOll6

1196

Str~1n Inorements for the FollowinG Br1dg9 Nos. (~\orolnohes/tn.)

No. 2 Noo 3 e ~o. '\ flo. ~ - No.6

o

o

o

o

o

o

o

+11)

+10

-10

Noo 1

-20

TABLK OF LOhDooSTRAIN R.S.\DINGS FOR UPRARD LOAD APPLIED AT STATION 153"
FOR STATIC C~IBRATION OF STRAIN GAGF:; ON' 14K 7 UNIT FOR MSASIJREYf'rT OF' FLIr}!IT LOADS

760

600

260

o

'.
1260

2000

2600

1600

1750

1:>00

2260

Load
!bl.
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TABtE IV

TABLB OF LOAD-6TRAIN ~INQS FOR DannrARD LOAD APPLIED AT STATION 163,
FOR STATIC CALIBRATION OF STRAnl t.\AQliJS ON wt 7 UNIT It'OR !fEA.SURSl&ENr OF FLI ~;HT WADS

fA)a.d 8train lnoromltDts for m1. oro inoheo In.
Ibh No.1 o. No. 6 No. 6- .

0 0 0 0 0 0 0

260 + 5 -100 0 .. 26 - 26 10

600 + 6 - 210 -10 60 55 20

760 ...20 - 320 -16 - 70 - 95 35

1000 -40 440 -26 96 -136 45

1260 -60 -660 .30 -11:5 -206 45

1600 060 - 686 -30 -130 -240 56

1750 -65 • 826 -'50 ..166 -275 65

2000 -10 - ~80 -46 -17J -300 65

2260 -75 -1140 .66 -186 -325 60

2600 .16 ·12.06 -66 -205 -356 45 •
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FOR STATIOOALIBaAT ION op· STRAIN GAGES O!t we 7 UN IT FOR UBAStJRBHENT OF FUGItT tOUS
. -.-.. . ,'. _.. . '. .

,'l'ABlB V

.. '1'ABJ,B ~:~D4JTaAIN WDiNGS FOR RIGH'l' flORIZCifTAL tOAO APPLIED AT STATION 161,

stratll'IDoI"~_lJt;i tOI" in. )
10. 1 ." No. 6

0 "0": ; :

0 ·0 0 0

• 60. 16 160 26 16 - ~6

-106 2.0 '~60 60 • 35 .. 66

-150 26 660 100 45 - 65

-206' :'.6 -', 770 140 .. 66 -105

.260 26, 980 180 - 65 ..126

-320 16 1180 220 • 16 -HO

-375, 6 1.'76 266 .. 65 -lSl5
•

-4S0 -6, 1610 216 -1')6 -156

-486 -16 11'16 320 -1.'!5 -176

.' e" 'i9TO -1·10-640 .26 340 -185
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'l'ABIB '11

TABlB C1! LOADoo6TRAIN RI!ADINGS FCR DOWnWARD !.DAD APP .. IEf> Kt STATION 1S1~

Fm STATIC CALIBRATION OF STRAIN GAGBS ON 1Al( " WIT FOR MSABUREURNT OF FLIGHT LOADS

LOad Strain lnoroll'Jltnts tor the Following Bridge Nos .. (JIl1.orolnohes/ln. )
lbBo No. 1 110 .. 2 flU. 3 WOe 4 !foor9 no. s-

0 0 0 0 0 0 0

260 0 .. 140 .. 10 35 26 1:>

500 -1) .. 275 ... 20 - 65 - 60 10

750 -20 ... 410 .. 26 .. 90 ..110 20

1)00 -25 - 570 ... 36 -110 -110 26

U50 -30 ... 1:50 .. 60 -125 ..170 20

1500 ..36 ... 900 ... 65 -146 ...200 26

1150 -40 ..10S0 - 75 -165 -240 30

2000 ..50 -1210 .. 90 ...180 -270 40

2250 -60 -1390 ..135 ...206 -,'n:> 60

2500 ..65 -1745 ..160 ..226 -340 70

UNCLASSIFIED
~ I __ ~ 'I' .. 'I:- ~_l; -:"":;. .,,;r:: ...~'.

- ... ~. ~ ~ ..~......... .



UNCLASSIFIED

-•
CD

~

... II~
~n "f,~
.~~: : ..«-

Raf. 8ym. 1612-(114)
Thi-179

UNCI~ASSIFIED~. : " ~--...: ~ ~;';:""'j-;~.~.~~~~~~ ~,~J:' ~~~ 11..-:",

~ & _ ." - -.~. ';....~ -= ~"'.':' ~.~.-;t ~~ ~ r.r ...... ~_

TI\BlS VII

TA.BLB OF LOAD-STRAIN RRADI!nS FOR COUNTBRCLOOKW" 38 LOAD AT CBNTRR OF PRESSURE OF FIN
FeR STATIC CAUBRATICN OF STRAIN OAGBS ON MIt 1 UUIT FCR l4BASUREMP.NT OF FLIGHT LOADS

Load Strain IncreJllents for tho Following Bridge Nos. (microinches/lco)
lb80 ilo. 1 Ro. 2 Ho. g No. 4 N006 }Jo. 6

0 0 0 0 0 0 0

260 .. 55 -120 60 .. 20 - 20 30

500 .. 00 -240 120 .. 46 .. 5S 6f)

760 ..146 -360 185 - R6 a~ 76

1000 ...200 -490 246 - 90 ..100 100

1260 ..(~55 -620 31G ..110 ...120 125

1&00 ..306 ...1156 390 ... U-s -lS6 146

0



UNCLASSIFIED

.'. ~

c.

...
'.

Rf'tf. S)'DU 1612-(114)
TM-179

UNCLASSIFIED

TABlE VIII

.-: - , "' ;r,- '1 ,",,~;';o!:-.:r'-;:"";,'.--, -
. . ;.. ~ ~ ~ -"':'~-:"-.Lj:I:._~;~~ ......~~-~ ~



TABLa OF LOAD...CiTRAIN RSAnJ~GS ~'OR r.OIJNTERCLCCK'irISP. LOAD AT CENTRR OF AHSSUR~; 0;.' r'I U
FOR STATIC CALI!HJ.'t'10n OF S'I'RAI~f GA,;ES OU m 'T 'fonT }o'OR ~AS'JRF.!.lB'l'r OF fLIG:!T LO,a.DS

RF.C A.LI BRA. TlON Al~TF.B {o'I.IGIIT 'fEST

IJ)"d Strntn Increments for the FollOlring Br 1dgEl Non. (mloroLnOhGs!ln.)
Ibo .. No. 1 Ne. 2 No .. 3 !fo. 4 No.6 - No. 6

0 0 0 0 0 0 0

250 .. 40 -lHl + 30 -?O 2<; -. 25

500 .. BC -?W +190 -20 .. 6b + 6&

760 -125 ..315 +280 -35 BO + 80

1(00 -180 -430 +340 -55 -100 "110

1250 -2:!C -54.6 +406 -75 -120 +135

1600 -28S -666 +460 -90 -135 +l€0

0

t-.\
~r
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Rl3f. Sym: 16]2-(114)
TII!-179

TTNCT.ASSTFIED

-27-

TARLE IX

. -- - ,,- , - - -~-

- .. ..: "l'f~'~~: -:1: ~j ::"~.~l ~.7':-':':j ( .:: ...: ~ ;/"I.~'--'
• It- ,...&..;,.:r,.~"..:':••_~~;:" ~ ~.:.;_.--

UNCljASSIFIED



~·~[r. 5\"1:: \(;12-(11.1)
H.-tiC)

UNCr.~ASSIFIED

-2e..

TABlE X
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TABIB OF LOU) STRAIN READINGS POR CLOClWISE LOAD A'r A POINT 19 INCHES FROM CAS~ A"C STATfO~ 161
FOR STATIC l')A,LIJrlATION OF STRAIN OAG~ ON w: 7 UNIT l"O~ M&\StrRF..MP.NT Of-' FLljlIT (,CADS

CALIBRATION Al"nm FLIO!rr TES'f -
Load Strain Increments tor the Fo llowl ng Bridge nos. (ndcroinohes!in.) I!bso No. 1 No. 2 lIo. :5 No. 4 No. S No. G- - e

0 0 0 0 0 0 0 i
250 + 70 .,.lfj~ -100 -:!-c 60 -25 I..,
600 +115 ..300 -220 -30 - 90 -10 ;
760 +160 -460 -350 -30 -120 -50 i

lCOO +210 -605 00460 -30 -160 -1)0

1260 +260 -160 -650 -ZO -200 -70

lEOO +310 oR90 -655 ..20 -240 -90

0
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TABLE XI

CALIBRA.TION RBSISTORS, CCaRBSfOUnniG STRAINS AND !QUIVAL~l'r WAn Hl POUNDS Qt-' ~AGH CF 1'H~ STRAP: I}A';~ RRl,)}~

FOR S TAT Ie CALiBRATIar OF STRAIN GAGBS ON UK 7 1m IT FOR Mr;ASURgul-;NT or' FI.IG!lT LOADS

Brld&e Calibrlltion Position #1 POll! ticn i12 squ iva len t !")sd
Nwnbara Reai8tora Comprossion 1'en8ion Pountlll (d1re·Jt.\ on location)

olllld mloroinohea!in. roi cl'oinches/in.

1 120 K - 61g 61~ 2660 (Horlzo Hight at sta. 153 )

2 50 K :"1448 1437 2300 (DoVft;Ytt\r d at Stn. 167)

3 80 K -H~08 1'/98 2300 (H(lt"i~. R\bht at ~tl\. 167)

4 390 K .. 383 302 lS50 (lforh. Rll~ht:. at gtll. 153 )

5 400K - 366 362 2660 (Dowmmrd ~ t S til. 153)

6 620 K - 240 242 2500 (~riL. taft at StA.. 1&3)
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