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i Jointed S i " - , dated P N ! . Cil
HM\m—mwo:won mens” (20-PST, dated 10/09/90, modified , ’ 13. Turn ow.m fourteen-channel analog tape nooo«do,n.. _
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73,600 0¥~ Pl : Run 5 - normal load at 5-Mpa, shear disp. 1-in. peak i
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%?agdard Used: DO KIP

INTERFPACL

Y, 000 F2

salibration of:loed(alj 1220-47

. o Ampl ifier:?/)oﬂ Az/zr .r/oa)

g "Digital voltmeter: &P 344/

Frame No.

3

Date: 4-1-92 Temp:

Serial No

Serial No:

Serial No:

Serial No

R RO
RN M SN SR IA TR SN
2 1\
. )

dssgo ( e
209y
. (022 2 (e Bt 93)

comf

By:% Tens. c
° 7/~9f‘ Cal. Vo’lts

A0 A6 B2 2927

Poly. Fit Coeff. ao:

_-D_ECL ‘ Loal*' Run #1 Run #2 Run #3 Avg.
© | No load }.o000 jﬂéf%oo’-éﬁ 75, 0003
do | swoe biucz oo fo
So 704G fo.70¢o0 |~0.7020 |~ o0.7025
bo | gsog |0.8780 |70 0134 |-0.84s5
70 9G24 |-0.9%00 |70.9850 |-0.9830
§0 11340 |~ (30Y |~11345 |~(.r20
G0 (2755 | (. 2732 | 1.2¢c0 | /2gio
oo | 1410 |7 /-#z0 |/ Yo© |-/ o35
: llo Is SRS (-S592 |~1.§970 |~ 5§43/
" luzo | 10a9g §7.¢5¢0 | 16850 |cg4s
130 (8413 Y/ F3726 |7/ 8328 |~/ 8223
40 19820 V(S 760 |~1.9¢80 [1.2630
15D |=12392./20 |-2.006 [~2./02
loo 122651 § 2.26 A |~2.24¢ |~2.2%¢
7o |29 063§ Z.403 2.382 | 2.380 L
YT q4.¢ 3.3 -0.Y 7”.—5’727"'{3
_Swf‘f, 10,01/ % /o, of/% '/0,/04% 10,005 %
Y intercept : 2459-2.32 R fit of slope: /7999993
‘&5, Slope : —/Olﬂﬁfﬁiz;tf volt x =

ai
az:

i




LOAD

5674
70391

8508

9924
11340
12755
14170
15585
168383
18413
19826
21239
22651
24063

LC 1
RUN 1
. 0000
.5653
. 7060
.B480
. 9800
. 13068
L2730
. 4300
.5542
.6860
.83786
.9780
. 1200
.2620
.4030

RUN 2 RUN 3
?.0002 @.0003
-0.56067 -0.5612
-8.7020 -0.7025
-0.8434 -0.8415
-0.9850 -0.9830
-1.1245 -1.1210
-1.2650 -1.2610@
-1.4050 -1.4035
-1.5478 -1.5431
-1.6850 -1.6845
-1.8328 -1.8228
-1.8680 -1.9630
-2.1060 -2.1020
-2.2460 -2.2410
-2.3820 -2.3800

Regression Qutput:

Constant 2.331098
Std Err of Y Est 17.71883
R Squared ©.9999593
No. of Observations 15
Degrees of Freedom 13
X Coefficient(s) -100B65.2

Std Err of Coef. 6.933135

AVG

. 0002
.5624
. 7035
.B443
. 9860
. 1255
.2663
4128
.5481
.6885
8311
. 9687
. 1093
.2497
. 3883

VOLTS
. 0002
.5635
L7043
. 8451
. 9857
. 1264
.2670
.4076
.5482
.6886
.8291
. 9685
. 1098
.2502
. 3905




Volts

0.2

~0.2
-0.4
~0.6
-0.8

-1.2
-1.4
-1.6
-1.8

C
Load cell #1 calibration 4/1/92

—10065#/Volt 2.33# offset




212 h’ 2 Mﬁ&_
Stapdard Used: P

i R »\;. TR )- w“/-a T
Wik “Y RIRESPPANEES ST
: ?I \

. m

[AOTER FRET, ”om sér'ia'l NA
"Galibration of:L /Mw’é_c 3 Serial No: 737,25/ Le Z 2
Amplifier:_ R(20A (7 ss0¢) Serial No:_ S22
Digital Voltmeter: NP3 et serial No:_ (764 RUL7 crz 2% g,
Frame No. 3 By:fg 4 Tens. o cos
pate: 4-1-G2 Temp: T4 F cal. Volts A: 0.29¢3 B: 02544
:Dé:" Loai“‘ Run #1 Run #2 Run #3 Avg.
o No load | 0 .cvo( |D.0000 | 0.0000
40 Sb7¢ Vogz7 |570% 1-0.76%7
So 7041 Vo.798 |-0.70a7O. 20
bo | gsog |-ory78 081 |70 G50
70 Ga24 V-0.909/ [©.2337 |"©-97%¢
g0 | nz4o |-/ r320]|(.1397 |-/ 324
1) (2755 V-7 2720 |~(a794 | /. 2747
loo idrro V7 /s |\ (Y% |7/ o0
( llo Is SRS /52| A3 L
© iz | ld9g |/ B79| ~1e 35t [Tl 69¢3
120 | (3413 Vo7 (8397|/ g36?
1o | 19820 | /.9 777 |7.9520 |1 768
1 | 1239 2. 09 -2 07 |22
loo  |2265T1 |2 X0 |"2.261 | "X 260
7o | 24063 |2 Y02 |TA. Yo/ |"2. dok
o35S —
[ . T YY) A e
Y o1 % —yl./ ”%];-_?‘:7‘ F%.-ﬁéf '/Q.?{
Seore ”/0020’7 '/0,055/ ’99?‘0‘%’ e -*/0,&3’/%
—/€ 9¢ & = 10038 s

Y ihtercept :

&, Slope :

Poly. Fit Coeff. ao:

775:& R fit of slope: ﬁ"%'?i‘. 0

-—-'7‘:9—6-2—3—%7‘

(o, 02t F/yoer

volt x

9987

ai:
az:




14

C

tc 3
" LOAD RUN 1 RUN 2 RUN 3
2 0.00M 0.0000 ©.0000
5674 -0.5637 -06.5783 -0.5687
7091 -0.7098 -0.7125 -0.7111
8508° -0.8479 -0.8546 -0.8520
9824 -0.9881 -0.9937 -0.9926

11340 -1.1320 -1.1347 -1.1324
12755 -1.2726 -1.2744 -1.2747
14170 -1.4115 -1.4145 -1.4150
15585 -1.5526 -1.5563 -1.5552
16999 -1.65848 -1.6856 -1.B6963
18413 -1.8367 -1.8397 -1.8368
19826 -1.8775 -1.8800 -1.9768

21238 -2.1180 -2.1178 -2.1200
22651 -2.2600 -2.2610 -2.2B00
24063 -2.4020 -2.4010 -2.4020

Regression Qutput:

Constant -19.9571
Std Err of Y Est 11.02169
R Sguared ©.9993997
No. of Observations - 15
Degrees of Freedom 13

X Coefficient(s) -10030.9
Std Err of Coef. 4.297914

AVG

. 0000
.5679
L7111
.8515
. 9915
. 1330
L2739
L4137
.5547
.63956
.8378
. 9781
.1187
.2603
L4017

-0

VOLTS
. 0020
.5676
. 7888
. 8502
.9813
. 1325
.2736
L4146
.5557
.6966
.B376
. 9785
L1183
. 2601
. 4008

IN




Yolts

0.2

—0'2
—004

-006

-0.8

—102

-1.4
-1.6
-1.8

-2.2
-2.4
_206

D,
Load cell #3 calibration 4/1/92

—10023/Volt 52.204 offset

4 8 12 16 20 24
(Thousands) |
Pounds




S

ndard Used: f

Calibration of: L°°<\—G1” 204F (€3 serial No:
‘Amplifier: Z/AoA /ﬂ/&ﬂff/b:)

(orsFnel Ao

Digital Vo’ltmeter AP3Yc6 A

74

Serial No: _( ?H

(P2 (e FY

Serial No: ‘7‘99155——49%5210 $¢/

£
Serial No: /7/(//22Jdp{?}m¢?rd92

0o —f/

Frame No.___ -~> Tens. ©
pate: 4-!-92 Temp: 44—“7-? cal. Volts A: 702907 g:-0.2507
E‘:" Loml# Run #1 Run #2 | Run #3 Avg.

)| Noload | 20061 |70.0004 |70.0004

40 S2¢ fo.7¢%9 [0.1¢cs “O YL/

S0 7041 Vo0.70%7 |0.7045 |-0.70¢8

po gsoR fogsoo |f0.0433 |-0.847¢

70 | 9424 [0.9942 03901 |-09895~

80 | nzwo |/ 1390 |/ 1298 |1 29¢

90 (275s N7 2794\ 7 2668 |71 250

loo | 1drgo |/ 4170 4120 |-/ 106

o | Is SRS sTde [/ 5530 |~/47417

120 | loq99 [/.€360 |1.co20 |~ (6200

120 | (3412 |/.82¢ |/ g30 |78 307

1o 194820 |-/ . 9750|71 S 730| ~/.27¢/

15 | =>1239 2 > |=2. vo | 2/

loo  |22651 | 2207 [-2.259 | 2753

7o |24063 | A 297 "2 397 | 72353

Vinr 4oz |—tf17 F29 7 | 2828
yw/’& /o,oro% (0,007 Tv /0)057% (0,057

Y intercept :__25.28 R fit of slope: 0.999¢002Z |
Slope :__ (O, 0f7'¢/l/ volt * =

Poly. Fit Coeff.

ao :

ai :
az:

1




LOAD

5674
7091

8508~

9924
11340
12755
14170
15585
16939
18413
139826
21239
22651
24063

LC 4
RUN 1 RUN 2 RUN 3
0.0001 ?.00086 0.0006
-0.5698 -0.5666 -@.5661
~-0.7087 -0.7045 -0.7058
-0.8500 -0.8493 -0.8475
-0.9942 -0.9905 -0.9990
-1.1340 -1.1298 -1.1298
=-1.2744 ~1.2668 -1.2690

-1.4170 -1.4130 -1.41186
-1.5540 -1.5538 -1.5517
-1.6960. -1.6920 -1.6910
-1.8365 -1.8340 -1.8307
=-1.975¢ -1.8730 -1.9711

=2.1170 -2.1100 -2.1110
-2.2570 -2.2540 -2.2530
-2.3870 -2.3950 -2.3930

Regression Output:

Constant

Std Err of Y Est

R Squared _

No. of Observations
Degrees of Freedom

X Coefficient(s) -1Q0@57.2
Std Err of Coef. 7.625759

AVG
0.0004
-@.5675
-@.7067
-0.8431
-@.9946
-1.1311
-1.2701
-1.4139
-1.5529
-1.6930
-1.8337
-1.9730
-2.1127
-2.2547
-2.3950

-28.2812
19.50718
©.999992
15
13

VOLTS
-0.0028
-0.5670
-0.7078
-0.8488
-0.9896
-1.1304
-1.2711
-1.4118
-1.5524
-1.6830
-1.8336
-1.9741
-2.11486
-2.2550
-2.3954




~ )
Lood cell #4 calibration 4/1/92

—10057#/Volt —28.284 offset

0.2

-0.2 -
-0.4 -
-0.6 ~
-0.8 -

-1’2 =

Volts

-1.4
-1.6 -
-1'8 [

P

...2.2 =

(v} 4 8 12 16 20 24
. (Thousands)
Pounds




: RN e A N T R a TR T T N R SN T
LR AN T L I I P I Bt b

standard Used: /00 K I Mae Serial No:_ .~/

calibration of:i%iz’ Lo;jaco;f serial No:_ 5 7ro/ LAY
Amplifier:1/30 A [/Q Sasdl ﬂoc‘,) serial No:_ 8205
Digital Voltmeter: /3456 Serial No: (/A 22,787 (%f) ‘w’“ﬂs\i)
Frame No._g_ By:_ Tens. o Com’ " 10
Date: ‘(A/%Z Temp: 7229°%F Cal. Volts A: B:
'upb load#| Run #1 | Run #2 | Run #3 Avg.
_O o Lo-aJ, —Q 000 | 70.0008 | ~0.©/2

Yo S674% - 725 |70.47°688| ©.5702

ko gSoB |-0.3,9?| 0-8522|-0. grao

§o | N3yo |~rr382 F/./382 |7/ 360

lod Idro Vv 20 |(.YR3/ =/ 420

o) 16649 k90722 |/ 7056 ~/ 9630

1Yo | 1g92¢ /.99 79| (.2926 |~/. 9880

1o | 226S( {2270 |~2.2728|°2. 270

10 |2s547s 2.6y |~2 6 |72

200 |28297 | 2.8337| 2328 |"2. 839

220 21117 |73 /20 73423 3.2/

250 (35295 |73, qw|-2.5/ 73 7

oo [423¢2 |-7 2yt |~ . 250 | "1 2/

250 |H9406)-9.923 |~4 900 [4.907

Y o |29 |~% 20 oz 2 7706
Scors. V7000l G 10,0089 #0020 | Tooa Y |
Y intercept :__77.06 R fit of slope:_ ©.0997%9
Slope : ~/0,0/9 #//oﬂ’ volt x =
Poly. Fit Coeff. ao:
2

as :

y=ao + ai1*X + az%X2 + aazxX3




i

SN

LC 5 Compression

LOAD RUN 1 RUN 2
@ -0.0002 -0.0008
5674 -0.5725 -@.5688
8508 -0.8543 -0.8533

11340, -1.1383 -1.1392
14170 -1.4215 -1.4231
16999 -1.7872 -1.7056
19826 -1.9879 -1.9876

22651 -2.27006 -2.2730
25475 -2.5540 -2.5560
28297 -2.8370 -2.8380
31117 -3.1200 -3.122

35345 -3.5450 -3.5470
42382 -4.2510 -4.2500
49409 -4.9230 -4.9000

Regression Qutput:

Constant

Std Err of Y Est

R Squared

No. of Observations
Degrees of Freedom

X Coefficient(s) -10019.0
S5td Err of Coef. 20.516874

RUN 3
-0.0012
-9.5702
-0.8520
-1.1360
-1.4210
-1.7030
-1.9880
-2.2700
-2.5540
-2.8390
-3.1210
-3.5440
-4.2510
-4.9070

-77.0581
104.7461
©.999949

14

12

AVG
. 0007
.5705
.8532
. 1378
.4218
. 7053
. 9878
2710
.5547
.8380
L1210
.5453
L2587
.3100

VOLTS
. 00628
.5678
. 8488
. 1304
.4118
.6930
. 9741
.2550
.5358
.B164
. 0968
5172
.2168
L9156




Yolts

Load cell #5 (comp) calibration 4/1/92

—10019#/Volt —77.064# offset

(Thousands)
Pounds

-~

N &




ST

TN, N T

¢ standard Used:_mlé
: 30,0

Calibration of: /~/7Zr/7cs LoD &L

Amplifier: 2204 (ﬁ/é(«r f(/)g)

Digital Voltmeter:

Frame No. -3

NP 34 6CA

By: 4? /

=

'? Moo hore serial No:

2 20~-AT

Serial N

Serial N

o: U Yrolf (&

o:  F2697

o:

VA R2LTET

or Comp.: 7ot/ o

é‘j‘a 2 2»«‘/9’)
1)

Date: ‘(//192 Temp: 73 7~ cal. Volts A: O-5929 B: ~OJ 237
-I>6¢l- Load ¥ Run #1 Run #2 Run #3 Avg.
) Nolond | ©.0000| . 2008 | ©.6000
So 2105 V0. 7200 | 0.7247 0.7223¢
80 | 11369 V{87 | ltes36 | 45TP
1o 1S630 VL6 |/ pro |/ .sp5d
140 1GG07 2.00R |R.orf ,7.0/7/
7o |24 f 2.4/ | 2.y38 | 2.44Y
zo> |28 454 |2 . 972| 2.976 | 7 82§
230 [3Z742 | 3.20¢| 2308 | 3.30%
2eo |37025| 3. 538| ZBE5A 2. 739
290 |93 | ot g | 122 | 40669
220 |45bos| Ybeo | Y. Lol | Y oo
3¢ | 449900 | 029 | y.oaf | J 029
Y wr Lycser|-0 7 |~736s |-59.5¢
Sworse 19929 Zalab2 7 15928 T |5326%
Y intercept : RYAYS R fit of slope: 42-§2Q§‘97

Slope :

G926 7 /o

Poly. Fit Coeff.

ao :

volt x

ai

az:
as :

y=ao + ai1*X + az*xX2 + azxX3




—

LC 5 Tension
LOAD RUN RUN 2

@ ©0.0000 0.0008
7105 ¢+ 0.7210  0.7245
11369 1.1497 1.1536
156360 1.5816 1.5810
198067 2.0130 2.0140
24181 2.4440 2.4380
28459 2.8720 2.8760
32740  3.3050 3.3080
37025  3.7380  3.7350
41313 4.1660 4.1730
45605 4.6000 4.5010
43800 5.0290 5.0280

Regression Output:

Constant

Std Err of Y Est

R Squared

No. of Observations
Degrees of Freedom

X Coefficient(s) 8825.664
Std Err of Coef. 4.99886872

RUN 3
. 0000
. 7238
. 1558
.5850
0140
4440
.8750
. 3050
. 7390
.1690
.6000
.0250

AP EHEUMRNN—- -9

-59.5607
26.44742
@.89898997

12

10

MERARUWMNMNMMN —- -9 9

AVG

L0003
L7231
. 1530
.5825
L0137
L4420
.8743
. 3060
L7373
L1683
.6003
.0287

R PUHEHMNMNN-—- - S

VOLTS
. 0060
L7218
L1514
.5813
0116
L4422
.8732
. 3045
. 7362
. 1682
.6007
.0334

i s lads L
— =




Volts

Load cell #5 (Tens) calibration 4/1/92

9926#/Volt —59.56 Offset

0 20 40
(Thousands) .
Pounds —




LVUDT calibration 3/27/92

Equipment list: Schaevitz model 2000 DC-E LVUDT, Fluke Model 87 DMM, S/N 51502012

Cal due 13 Aug 92: Craftsman B" steel scale, 1/100" increments

LUDT S/N 4E01

Inches

0 08 — — — — )

]
8
B
4
2
0
8
B
4
.0
4
B
8
@
2
4
B
8
7}

Vo

10.

M= 8~ NWH OO - W W

(#1

1ts
24

i R

i~

<
21
@
A7

.16
A2
N
.06
.03
.00
.00
.04
.06
A
A2
.10
.14
.15
.12

.18

raora

~

Inches/Volt
.20
.20
.19
.19
.19
.19
.19
.19
.19
.19
.00
.20
.20
.20
.19
.20
20
.20
.20
.20
20

IS ESESE S SESESESE SRS SR S E SR SRS RS RS R RS

LUDT S/N 4612 (#2)

Inches

SO0 88 — — — — =)

SOMPAPNSUNDENSNAIIDOSNMTNDOS

Volts Inches/Volt
.20
.20
.20
.20
.20
.20
.20
.19
.20

10.

I = @ =GP UTm o

21

.18
.16
.15
N
.10
.08
.08
.04
.00
.00
.06
.08
A2
.15
.16
.15
.18
.18
.19

i del
-l L

SRS ESESESESESESESESESESESESESE SRS RS RS RS RS

ol

L

.00
.19
.19
.19
.19
.19
.20
.20
.20
.20

.20

.19




Wolts

111

~

NW+ 0o

-5
-7
—&
-5

I
- -
- O

LVDT Linearity
S/N 4601 (#1) 3/27 /92

L P
P
Ao ¢
I

1q.16

(]

Q.20

T 1 I I I I I ! I I l ! ! | !
100506 0402 00-0.20406081.0-1.2141.61.820

Mils

Inches Molt

R —

N TR




LVDT Linearity 5
SN 4612 (§2) 3/27/92 e
11 16724
10 -El.g 15 .
& - ®.gie -
8 - ~7.15
7 Bg.11 :
& \E‘\gm 0
5 B 408 ””x g
4 \ﬂ..z.nja '
L
3 M.z 04
Z QE%]\.EDLD ‘
@ L ~0.00
I u B oe E
-1 7 B> os L
-2 <3.12
-3 — ﬂ‘_\:ﬁ_ 15.
-9 B.g 15 :
-5 : \&‘F' 18 g
=7 SR T ]
- — \"ﬁ
L 10.22
.__.1 D — "‘ij —
2 q
=11 T T | | T T I | T T | E— T T T I | T T %

201816 14121008 06 040200-0204-0608101.21416-182.0

89

Mils

O 0.1% Inches Molt




25mm Bently proximitor calibration‘3/28/92

Equipment list: Starrett Vernier height gage, model 454F , cal not req'd;

Aicopian model K32560 power supply, Cal not req d;

16ga steel target, mounted to height gage;

Fluke model 87 DMM, SN51502012, Cal’'d on 13 Aug 91;

Proximifor ¥4 Power Supply 81

Mils Uolts Mils/Volt

@ 0.91 @.00 45.10
‘50 1.54 32.50
100 2.40 41.87
150 3.45 435.50
200 4.58 43.54
250 5.73 43.60
300 6.78 44.24
350 7.75 45.14
400 8.71 45,895
450 9.71 46.37
500 10.75 46.51
550 11.67 47.12
600 12.38 48,45
650 12.95 50.21
700 13.39 52.27

Proximitor #6 Power Supply 80

Mils Uolts Mils/Volt

@ 0.78 0.00 50.83
50 1.13 44.18
100 1.85 53.93
150 2.78 53.92
200 3.82 52.30
250 4,92 50.85
300 6.04 49.64
350 7.11 49.23
400 8.02 49.88
450 9.02 48.92
500 10.85 49.78
550 11.08 439.66
6500 11.98 50.085
650 12.75 50.98

.38 52.33
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Proximitor #5 Power Supply 27
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Froxirmitor Linearity
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Proximitor Linearity

Proke 5 PS5 27 3/26/92
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Froximitor Linearity
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