8.
9.

CLOSED-SERVO-LOOP
COMPONENTS

. SPECIMEN

. GRIPS |

. LOAD FRAME (REACTION FORCE)
. TRANSDUCER(S)

. SIGNAL CONDITIONER(S)

. READOUTS & RECORDERS

. PROGRAMMER (FUNCTION G‘ENERATOR,

SEGMENT GENERATOR)
SERVO CONTROLLER

SERVO VALVE

10. HYDRAULIC POWER SUPPLY

11. ACTUATOR

12. GRIPS

13. SPECIMEN



a"oo3yd
‘LNOav3d

d340NAdsSNvdl

WvHD04dd

d001-03s013

NIWDIS f——

- .mm._._om._.zoolj.va/

JATVA
0Ad3sS

&




(N9 NOLLONND)

YINNVIDOAd

NHNIDHIS "TT

SdIID 1

JOLVNLOV 01

ATddNS HMOd DI'TNVIUTAH °6
HATVA OAYHS '8
JIATIOULNOD OAYUHS "L

(AOLVUIANAD
NOLLONNAY) YANINVIDOUd 9

(S)AANOLLIANOD TVNDIS S

- (SYADNASNVIL ¥
(IDYOA NOLLDVIY) VAL AVOT €
SdD T

NAAIDHAS T

SINANOJINOD
dOOT-OAYIS-ddISOID

>»>

YA TIOYINOD
OAYdHS

A'TddNS IMOd
OI'lMVIdAH

A

YANOLLIANOD
TVNDIS

JATVA OAYES

NHNIOAdS

Aj




INHLLSAS ONILLSH.L
OI'INVIJAAH-OAYAS dOOT-ddSO1D . X1ddNS YTMOd
OI'TNVAAAH
A.mm@ zoﬁ%%% ——p{ ETIONINGD J AATVA OANAS

~ - - 9 Y ) s

< 103T1dS
A ovaadad

TNLL
@
A [ ]

(NIVELS)

ALLNANOD < N, YANOLLIANOD
IVNOIS

JO/P
FATIODTY
< YENOLLIANOD o€

TVNOIS

(32¥04 NOLLOVED) FANVYA AVO'T




CLOSED-SERVO-LOOP
TERMS

1. COMMAND (PROGRAM)
2. SET POINT (MANUAL COMMAND, MEAN)
3. SPAN (+,- AMPLITUDE)
4. RAMP

5. BREAK POINT

6. FEEDBACK

7. SUMMING JUNCTION

- 8. ERROR SIGNAL

9. ERROR DETECTORS |
10. LIMIT DETECTORS
11. INTERLOCKS

12. SERVO GAIN



TERMS CONT.

13. PID

14. DITHER

15. ADAPTIVE COMPENSATION (DIGITAL
CONTROLLER)



< LOAD
SERVO SERVO SUMMING FEEDBACK
VALYE [ GAN [ JUNCTION SELECT [ STRAIN
< STROKE
ERROR SIGNAL FEEDBACK SIGNAL
PROGRAM SIGNAL
FUNCTION

GENERATOR
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TRANSDUCER
CALIBRATION SETTINGS

WHERE:
Vour = VOLTAGE OUT TO DISPLAY, SCOPE OR RECORDER

Vsens = MANUFACTURER'S STATED SENSITIVITY OF TRANSDUCER

GAIN = AMPLIFIER VOLTAGE GAIN
EXCITE = EXCITATION VOLTAGE FOR TRANSDUCER CALIBRATED USE

V,,, =V_.* GAIN * EXCITATION

SENS

Vv = v *K*V
out v v EXCITE

EXCITE

THEN: V. = Vo

EXCITE VSENS * G A IN
4

— outr

VEXCITE -
V/iv. _*V/V

EXCITE




WITH DC SIGNAL CONDITIONING,CALIBRATION OF A TRANSDUCER WOULD BE:

FOR A KNOWN LEVEL OF PHENOMENA (FORCE, PRESSURE, STRAIN, ETC.)

VOLTS (OUTPUT OF CONDITIONER)

SENSITIVITY = -
VOLTS (EXCITATION) x AMPLIFIER GAIN

EXAMPLE:

WITH A FORCE OF 1,000 LBS:

OUTPUT OF CONDITIONER = 10.00 VOLTS
WITH EXCITATION = 10.00 VOLTS
WITH AMPLIFIER GAIN = X500

THEN:

10.00 VOLTS .
S = = .002 V/V

(10.00 VOLTS) x 500

EXCIT.

OR: - |@ 1,000 LBS S = 2 MV/V




