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attention: Mr. A. V. Engel - 1326-4

o W Lane
l"ﬂ.nit\" Dute: ,'_7_ 7_’3 %L—

MR. D. R. COTTRR - 1326

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 aircreft inatallaetion. Static loads
were then applied to the tail section; these loads established a condition
for determination of the magnitude and locacion 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 brig
mounted on the rear case secticn of the forward case assembly of a M
for measurement of air loeds during carriage on aircraft in flight,

gag
7

Reason for Test

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

Summary of Past Tests

No previous static calibration tests of this nature have peemrcorauztsd ™ 1
by Department 1610. §

i

Setup for Test ' : »' ,2/’7

S SRR

-~ 7
Figures 1 through 6 are photographs of test setups. %' L 5 N 2:-##-
Component Serial No. Drawing No.XfE,‘: a1/
Me 7 50-X~1 113482
113517

Instrumentation furnished by Section 5224-1 consisted of the follewing:
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Thirty-two Baldwin A4-~6 strain gages, resistance 256 ohms, page
factor 2,07, 1ot RNo. 232~11, mounted and connected inte six
wheststone bridges (Figs. 7 end 8)

One calibretion box, schematic, Fig. 9

Test equipment used consisted of the following:

Seven Baldwin strain indicators

TXE° Serial Nos
ng" F-04414
nin J=-82498
niy J-59252
nLr J=-92499
e 199376
wy;n 175441
R 199382

One Baldwin load cell, Serial No. 855, capacity 10,000 pounds

Two Blackhawi hydraulic rams snd pumps with capacities of 15,000
pounds end 100,000 pounds

Procedure

The ¥k 7 unit was supported in en inverted position in the test jig with
two hook suspension end sway braces set at a 35 degree angle to simulate
an aircraft carriage installation. The jig was fastened to two fiftteen
inch I beams, eleven fest long, and l.en clemped tu 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
tne receptacle on the unit. The output from the SR-4 strain gage bridges
was messured by strain indicators connected to the strain gage bridges
through the calibrate boxe

The calibration resistors serve as a mpans to comvert the records of
inflight losding into equivalent static calibration load (pounds). The
size of the calibration resistors for esach bridge :as chosen to give the
same strain as was obtaired in static load celibration. 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 & station 153, and downward

and laterally to the right at station 167. . . ' .
UNCLASSIFIED
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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, strair 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 fia at = 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 insuletion was renewed and the recalibration was

made .

Results

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

The recalibration of the various strein gage bridges after the flight
test gave essentially the same as the first calibration.
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F1G.8- FICTORIAL OF INSTRUMENTED AFT SECTICN OF FORVARD CASE ASSEMBLY
SHONING STRAIN GAGE LOCATIONS AS INSTALLED FOR STATIC CALIBRATION
OF STRAIN GAGES ON MK=7 UNIT FOR MEASUREMENT OF FLIGHT LOADS

V- 179
REF. SYMBOL: 1612(114)




L

M- SHIELD | {SHIELD_|

SR-4 STRAIN GAGE
BRIDGE CALIBRATE BOX BALDWIN STRAIN

F7-66 INDICATOR ~

FIG.9 - TYPICAL HOOKUP OF STRAIN GAGE BRIDGE AND BALDWIN STRAIN INDICATOR
IN STATIC CALIBRATION OF STrAIN GAGES ON MK-7 UNIT FOR MEASUREMENT
OF FLIGHT LOADS
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Ref. Sym: 1812-(114)

TH=-179

TABLE OF LOAD-8TRAIN RRADINGS FOR LEFT HORIZONTAL LOAD APPLIED AT STATION 183,
FOR STATIC CALIBRATION OF STRAIN GAGES ON MK 7 'INIT POR MEASUREMSRT OF FLIGHT LOADS

1oad Strain Inoromenta f£ar the Following Bridge Nos, (mioroinohen/in.)
_lbso No.1 ———Wo,2 — Wo. S No, & No. 5 No, 8
0 0 0 0 0 0 0
' 260 50 ~10 - 150 - 15 : 5 . 25
.600 100 «20 - 330 - 40 10 50
760 160 =30 - 640 - 60 5 76 \
1000 200 =40 -~ 860 - A8 10 1086
1250 260 =E0 - 860 - 70 20 130
1600 300 =60 «1030 - 76 30 150
1760 360 =66 =1210 ~ 86 40 170
2000 400 =66 -1400 = 85 46 196
2250 445 =56 -1680 = 96 45 216
2500 490 =6Q «1745 =100 48 , 240

UNCLASSIFIED
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1oad
b LT

2560
500
760
1000
1260
1600
1760

_ 2000
2260

2500

TABLFR OF LOAD-STRAIN RERADINGS FOR RIGHT HORIZMTAL LOAD APPLIZD AT STATION 153,

e
A L "-Tn*:&:h«‘:-,-.-ulv\,

=20

TABIB 1I

TS LA B

UNCLASSIFIED

Ref, Syms
TV-179

1812-(114)

POR STATIC CALIBRAT.ON OF STRAIN GAGES ON MK 7 UNIT FOR MEASUREMENT OF FLIGHT LOADS

Strain Inorements for the Following Bridge Noa. (mioroinches/in,)

Noo 1 No. 2 No, § No. o, 6 No. 6

0 0 0 0 c 0
- 40 26 176 170 +15 - 10
- 90 35 465 20 -5 - 40
«16) 36 566 225 =35 - 65
=210 36 760 260 ~-456 - 90
«270 45 936 300 48 -110
=335 (3] 1112 336 =66 =130
«400 80 1266 360 ~50 «130
-4":;0 86 1425 390 ~70 =165
-510 96 1686 416 -80 -1486
=566 100 1740 435 ~95 =200
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Hayne:




Ref. Sym:
-21a T™-179

1612-(114)

TABIR II1X

TABIR OF LOAD~-STRAIN READINGS FOR UPWARD LOAD APPLIED AT STATION 153,
FOR STATIC CALIBRATION OF STRAIN GAGES ON MK 7 UNIT FOR MBASUREMFMT UF FLIGHT LOADS

Ioad Strain Inoremsnte for the Following Bridge Nos. (microinohes/in, )
1bs. Noo 1 No, & No, o  No. 4 No. b " No. 6 @

0 0 o 0 0 0 )
260 +16 120 40 ‘ 35 60 -5
500 +10 250 55 46 86 -5
750 0 380 76 76 100 0

610 90 96 116 0

o

1300

~
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Ref, Sym

: 1512-(114)
«22e TM~179

TABLE IV

NS TABLR OF LOAD-STRAIN RRADINGS FOR DOWNWARD LOAD APPLIED AT STATION 153,
: FOR STATIC CALIBRATION OF STRAIN UAGHS ON MK 7 UNIT FOR MRASUREMENT OF FLIGHT LOADS

load gtrain Inoroasnts for the Following Bridge Noss (mloroinohea/in,) s
Toso_ No, 1 — Wo. 2 Woo 8 . 4 No, 6 Mo, 6 .
0 0 0 0 0 0 0 %

260 +5 - 100 0 - 26 - 26 10 _5
500 + 6 - 230 -10 - 60 - 56 20 ;
760 =20 - 320 16 - 70 - 95 35

1000 “40 - 440 -25 o 95 -136 a6

1260 «60 - 560 -30 -113 -206 45 _

1600 60 - 886 <30 =130 =240 56

1750 <65 - 826 30 -166 276 65

2000 70 - 980 ~45 =170 300 56

2260 -5 =1240 55 -186 -325 50

2500 76 ~1206 -86 -205 356 46 o
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e e N R Refs Sym: 1812-(114)
. e s S et . w28e TH«179
~ TABIBYV
~TABLB ox-ﬁniw,&fa,ﬁk READINGS FOR RIGHT HORIZGNTAL LOAD APPLIED AT STATION 167,
POR STATIC CALIERATION OF STRAIN GAGES ON MK 7 UNIT POR MEASURRMENT OF FLIGHT LOADS
oo 2 m%feﬁts for_%o;;?;lminig%;&; Nos « (miggin%hea/in.) Y. 6
0 BT 0 .0 0 0
-60 15 160 26 - 16 - B
~106 20 360 80 - 35 - 55
-150 ' 26 660 100 - 45 -85
205 5. 10 140 - 56 -106
-280 2 . 980 180 - 65 -128
320 TS 1180 220 - 76 ~140
-3755 3 . e »ms‘ 266 - 88 -155
-430 -6 . 110 - 276 -106 -156
~486 . =10 1775 320 -125 -176
-540 26 - Yero 340 ~140 -185
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Ref, Sym: 1612-(114)

24w =179
TABLR® V1

TABLE OF LOAD-STRAIN RBADINGS FCR DOWNWARD LOAD APP.IED AT STATION 137,
FOR STATIC CALIBRATION OF STRAIN GAGES ON MX 7 UNIT FCR MEABUREMENT OF FLIGHT LOADS

Load Strain Inoremsnts for the Following Bridge Nos. (mloroinohes/in,)
ALY No. 1 Hoo € —RUe 3 “Roe 4 Hog—8— No., 6
0 0 0 0 : 0 0 0
260 0 - 140 = 10 . - 356 « 26 1)
500 =1) - 275 « 20 - 65 - 60 10
760 =20 = 410 - 25 - 90 =110 20
1200 25 - 5§70 - 36 -110 «]40 26
1250 =30 - 730 - &0 =125 =170 20
1500 =35 = 900 « 65 -1¢6 =200 26
1760 «40 =1060 - 75 ~165 ~-240 30
2000 =50 -1210 < 90 «180 ~270 40
22860 =50 «1390 ~1356 =206 «312 60
2500 ~55 ~1746 =150 =226 «340 70
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Raf, Syms
T=179

1612-(114)

TABIE OF LOAD-STRAIN RERADINGS FOR COUNTERCLCCKW 3E LOAD AT CBNTER OF PRESSURE OF FIN
FOR STATIC CALIBRATICN CF STRAIN GAGES ON MK 7 UNIT F(R MBASUREMENT OF FLIGHT LOADS %

’

Strain Increments for the Following Bridge MNvs, (microinches/ir.)

flo. Vo, 2 Wo. Wo. 4 o No. 6
0 ] 0 0 0 b
- 56 =120 60 - 20 - 20 30
- 00 «240 120 - 46 - 58 66
=146 =360 186 - A5 - 86 7%
«200 490 245 - 90 =100 100
255 «620 31C -110 =120 12¢
=306 =76 390 =126 -136 146
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Ref. Sym:  1612-(114)
-28=- T3~179

TABIE VI1I

TABIE OF LOAD-STRAIN RBADINGS FOR CLOCKWISE LOAD AT CENTER OF PRESSURE CF FIN
FOR STATIC CALIBRATION OF STRATN GAGES ON MK 7 UNIT }YOR MBASUREMENT OF TLIGHT LOADS

Load Strain Inoremsnts for the Following Bridge Nos. (microinches/in.)
1bs No. 1 No, 2 Ho. 8 Wo. 4 Wo. 5 Ho, &
0 0 0 0 0 0 0
260 20 =130 o 80 ~10 - 40 0
600 60 «260 =180 ) «25 < 80 ]
760 90 =400 <276 -4 «120 6
1000 120 | -536 -360 <56 -150 0
1260 165 =886 =450 =60 ~1&0 =10
1500 190 =820 «560 =70 =210 0
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Raf. Sym: 1612-(114)

-27=- T™~179
_ TABLE IX

TABLR OF LOAD-STRAIN RRADINGE FOR COUNTERCLCCKVISE LOAD AT CENTBR OF FRESSURZ OF FIN g
FOR STATIC CALI3IATION OF STRAIY GAGES OM MK 7 'NIT FOR MBASUREMBNT OF FLISHT LOADS & 5
RECALIBRATION AFTFR FLIGHT TEST E
Load Strajn Increments for the Following Bridge Nos. (miorolnches/in,) @ gi
1bs. No. 1 Ne, 2 No, 3 No, 4 No. & No. 6 £
0 0 0 0 0 0 0 :
250 - 40 -1l + 30 -20 - 20 » 25 é
500 - 8C -210 +190 20 - 6b . 5% ;é;
760 -125 315 +280 -36 - 80 . 20 j
1€00 180 -430 +340 -56 -100 +110 ;
" 1250 -220 -545 +406 -75 -120 +135 '

1600 -286 -666 +460 -90 -135 +1€0
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REF. Syl 1G12-(1 1)
=28 =179

TABIE X

TABIR OF LOAD STRAIN READINGS FOR CLOCYWISE LOAD AT A POINT 19 INCHES FROM CAS® AT STATION 167
FOR STATIC CALIBRRIATION OF STRAIN GAGES ON MK 7 UNIT FOR MRASUREMENT OF FLISYT LCADS

CALIBRATION AFTER FLIGHT TEST

Load Strain Incremonts for the Following Bridge los. (microinoches/in.)
1bsg Moo 1 No, 2 No. & No. 4 No. © No, &
0 0 0 ) 0 0 0
250 + 70 =155 -100 -3C - 50 ~25
600 +115 ~300 ~220 -30 - 90 -40
760 +160 <460 =350 ~30 =120 -50
1¢00 +210 ~805 ~460 «30 -160 -60
1260 +260 <760 ~650 -20 -200 -70
1£00 +310 =R90 «655 -20 ~240 ~90
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Rof, Sym: 1612-(114)

29a ™=-178
TABLE XI

CALIBRATION RBSISTORS, CCRRESFONDING STRAINS AND EQUIVALFENT LOAD IN POUNDS OF WACH CF THR STRAIY GAGY BRINGES §
FOR STATIC CALIBRATIC! OF STRAIN GAGES ON MX 7 WMNIT FOR MEASUREMENT OF FLIGHT LOADS @ :
Bridge Calibration Position #1 Position #2 Bquivalent load %
Numbers Resistors Compression Tenaion Pounds (direstion location) 3
ohms mdoroinches/in, mi croinches/in. Ei
1 120 X - 519 613 2650 (Horize. Right at Sta. 153) @ %2
2 50 K =1448 1437 2300 (Dowward at Sta, 167) Ei
3 80 K ~1208 1798 2300 (Horiz. Right at Sta. 157) ?ﬁ,
4 390 K ~ 383 362 1550 (Horir. Right at Sta. 153) %}

5 400 X - 366 362 2660 (Downward at Sta, 153)
6 620 K - 240 242 2500 (Foriz, laft at Sta. 153) s-’f
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