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PATERSON INSTRUMEN_TS PTY LTD

ACN 008 644 271

ANU RESEARCH SCHOOL (JF EARTH SCIENCES
Canberra ACT ,_0200 :A ustralia

Prof M § Paterson

Ll 46162492497 - Fax: +61 6 249 0738

Date: 7 July 1995 _ Na of {f:ages.' 3
To: FaxNo.  +3367-1436.03 "
Name Dr David Mdmpnc NS
Address Laboratoire de r‘ectanophys:que
Universite Montpellier 1151 < 1

34095 Monl| pelhcr ccdex
France B

Dear David,
I attach the two furnace drawings mentioned in my e-mail message,

The differences to look at are in parts 14 and 17. Part 14 now:overlaps the top of the core and
is a snug fit on it as well as on the outer can (the earlier version had alumina paper on the OD).
Then the insulation 17, which was previously fibre (such as Zircar ASH), is now a
combination of PSZ, precision ground to fit together w:th minimal gaps (parts 17a, b and d),

_and an inner fibre insulation 17¢. Both the onter PSZ piece and the fibre insulation arc spring
loaded inwards by alumina paper on their OD's, so as to follow the thermal expansion, I think
that this device is not working 100% with the fibre insulation as mentioned in my email but 1
am optimistic that this can be fixed. Here I have so far used a hard insulation called SALI for
its greater refractoriness but may revert to ASH which is itself a bit springy.

The PSZ is more thermally conducting lhan thc ASH 50 (he power consumption is a bit greater
but not to an extent that matters (I plan to put a couple extra turns in the bottom winding in
future to drop the bottom current back a bit). Such a furnace runs quite readily up to 1300°C
and I have had one higher, They shuuld have much bell.er life at high temperature than the
carlicr furnaces. : LN

Best wishes,
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Dear Mervyn,
here is a sketch of the buckled load cell cap and some answers t0 your questions:

- we exchanged the 334 O-ring before we focussed on the electrical feed-throughs. Maybe it
was the 400 MPa confining pressure that did it. I had been up there quite a bit in the recent
past. One of the O-rings on one of the feed-throughs was in fact slightly damaged. It was the
one which surrounds a small zirconia (?) disk.

- the solid block we used was the furnace substitute with the spherical indent.
T f | R S i
- here is a sketch of the load cell cap: T[
you are correct - it is not part #8 of |
#4220, but rather the piece which is
visible on #2100 C REV. ‘beyond
salvage’ means that a narrow
(previously straight) ridge just above =
the thread is buckled. The thread itself
is stripped. The stripping presumably _
occurred when we unscrewed the 'i
protective cap. We did this because it '
appeared to be the smallest bullet to
bite. Inside the protective cap is ,
trapped part #8 of drawing #4220 . :
Due to the buckling it can not slip out. '

_—load cell azp

| 22—

1. | I RIDGE
' . BUCKLED

L g

r=-
g’c——-— THREAD STRIPPED

- now on to the scoring of the surface of the plug which houses the electrical leads: because
there was material caught up between this surface and the interior surface of the outermost
hardened steel casing the load cell plugs did not rotate freely when we unscrewed the load cell
cap. The twist was large enough to cause a radial crack in the plastic cover. There were plastic
and metal (origin unknown: maybe stripped thread?) next to the solder connections of the
electrical leads. So we can not say where the foreign material came from, but I am quite
convinced that the score is new and not an inherited one. I don’t think you mentioned the
‘old’ score when we looked at the interal load cell. In any event: we polished the surfaces of
the plug and casing with a small hand-held dremel, which seemed to work fine. Now the plugs
slides in easily and rotated freely inside the casing. One question though: why does the
clearing have to be so narrow? From what I understand, the cylindrical surface is not a
bearing/sealing surface. Also bending moments would only occur if the surfaces actually
touched. Is the width necessary to provide a good face seal against the lower piston?

Anyway, the internal load cell on the bench - when connected - gives a zero of -3kN ; this is
not an unusual offset; so I do not expect any more ‘lower-level’ fundamental zeroing to be
done.

I hope I clarified some points of my previous message and that the drawing makes things a

little better to understand.

Thanks very much for your prompt reply.

All the best
Gunter
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NOTES ON THE INSTALI.LATION AND USE OF THE
HIGH-RESOLUTION DCDT FOR AXIAL
DISPLACEMENT MEASUREMENT AND CONTROL

INSTALLATION

Mount the switch panel on the platform frame immediately above the actuator switch panel and
PICS. Mount the relay and connector board in an appropriate place for making the connections
to the transducers. In the case of the Potsdam machine, this place will be on the inside wall of
the instrument compartment, on the platform side, at the same level as the meters. In the case
of the MIT machine, it will be adjacent to the Analog Devices transducer conditioning board,
possibly most conveniently on the inside of the back panel underneath the platform.

Mount the unit on the side of the yoke using two M6 screws and remove the retaining pin in the
core extension so as to allow the core to register on the bottom side of the pressure vessel.
Then attach the flexible drives to the two shafts projecting on the LH side of the unit. The lower
drive serves for remote positioning of the unit and the upper one for locking it in position. The
other ends of the flexible drives are to be mounted with suitable clamps on the side of the
housing just below the level of the desk so that they can be manipulated while observing the
positioning lights on the switch panel. It will be necessary to cut a slot in the top of the panel
enclosing the lower side of the machine in order to accommodate the flexible drives. The
flexible cables will enter the high pressure enclosure through the vent between the intensifier
and the wall, and curve around the intensifier.

The leads that at present go from the actuator DCDT to the POSITION meter (in the Potsdam
case) or to the Analog Devices board (in the MIT case) have to be redirected to the connector
board and new leads run from the connector board to the meter or AD board, respectively,
according to the wiring diagram supplied. The other leads from the connector board go to the
switch panel. A 24V ac supply line are shown in the diagram being taken from the existing
actuator switch panel to the new switch panel but this can be taken from anywhere convenient.
It is very important in connecting up to ensure that the polarity of the supply to the DCDT's be
preserved as at present since reversal of the supply to DCDT tends to destroy it (there seems to
be no inbuilt protection in the Schaevitz units).

Note that the Schaevitz 050 DC-E DCDT (range £1.25 mm) is mounted with its leads emerging
from the top end in order to give the same output polarity as the output from the actuator
DCDT. The mounting unit has been dimensioned so that the next larger sized Schaevitz, the
125 DC-E DCDT with 3.0 mm range, can alternatively be used if a 6 mm range is desired
instead of the 2.5 mm range that the 050 DC-E gives, with corresponding reduction in
resolution.



OPERATION

The HR DCDT unit is designed to enable the operation of the testing machine in axial
displacement (AD) mode with a step size of axial displacement advance of 1/20 of that obtained
using the actuator DCDT ouput as feedback, that is, 0.6 pm instead of 12pum. Finer resolution
data logging is then also provided. Further, since the measurement is effectively made where
the loading piston emerges from the pressure vessel, the apparatus distortion corrections will be
reduced in magnitude. The piston travel available with control from the HR DCDT is 2,5 mm,
corresponding to about 12% strain. The experiment is therefore normally limited to this amount
of displacement. If more is required, it will be necessary to interrupt the experiment, re-position
the HR DCDT unit and repeat the operation, or install a DCDT of 6 mm range. However, it
might be expected that with larger-strain experiments the actuator step size will be less critical
and that therefore the normal actuator DCDT will be used for feedback and data logging.

In using the HR DCDT facility the following procedures should be followed and precautions
observed:

1. Position the actuator where the experiment is to start. This is preferably done with the
confining pressure and temperature conditions for the experiment already established and the
piston position at or near the touchpoint. Note the absolute actuator position if required.

2. Position the HR DCDT unit so that its core is near the end of its range. This can be done
using the flexible drives, first unclamping the unit with the upper drive and then moving it to
the required position with the lower drive and finally clamping it again with the upper. The
positioning lights on the switch panel, actuated by microswitches on the unit, are used for
guidance. The microswitches must be set so that the respective lights are turned on when the
core of the HR DCDT is at its upper and lower measuring limits (this setting will need to be
done in the first set-up but, once done, will remain valid for other positions of the DCDT). In a
compression test, the unit is moved down until the LOW light comes on and then moved back
until the light is just extinguished again, ensuring that the whole of the linear range of 2.5 mm
is available for the experiment.

3. With the actuator motor switched off (very important):

(a). Turn the change-over switch on the switch panel to the HR DCDT position.

(b). On the PICS AD status screen, select the CALIBRATION option and set the
DCDT calibration to 2.5 mm.

(c). Set the axial displacement limits as required; probably, 0 and 2.5 will normally
be appropriate.

4. Now the actuator can be switched on and the experiment carried out in the normal way.

5. After switching back to the normal DCDT, the calibration setting in the PICS must be reset
to 50 mm and new limits set.

Note that, with the HR DCDT switched in, the POSITION digital meter on the main panel will
be reading in units of 1/20 mm, that is, the readings have to be divided by 20 to obtain the
relative position in millimetres; this position will be relative to the new zero established by the
positioning of the HR DCDT unit.
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MIT Vot mae7ake
Printed Motors

Test certificate

Printed Motors Limited
Bordon Trading Estate, Oakhanger Road, Bordon, Hampshire GU35 9HY
Telephone: 0420 473033, Telex: 858768. Fax: 0420 477640.

DELETE INAPPLICABLE TYPES
SERVO MOTOR/MOTOR TACHOGENERATOR/TACHOMETER/GENERAL PUR-POSEMQTO*
‘ T—— IITﬁ i 1 I ;
WORKS ORDER NO.............. ‘.-.l.?.z.‘-?.é?.z.!:‘.i .................. 87980 | i
CATALOGUE NO......52 1 v ' DATE -« it T
Kg VOLTS/1000 RPM : M
A.C.W. 4 7
A e
Kp OZ:INS/1000 RPM OB
NCY] . = i
I oiNe 208
RM OHMS » 3K
Motor - —
ooy | P ;Slga;j___' ’
Direction of Rotation End Float Ins /s O | = < V-
B.E 2D -
Shaft Runout —— INS. T.L.R. 2 e
C.E. 1 OO S
Mounting Concentricity INS. T.L.R. ; ’Jf{
Perpendicularity Mounting Face INS. T.L.R. LoO Xy
A - {
Insp. —Big—__>
nsr‘:_t‘;’%tamp : Insulation Resistance = 50 Megohms <V—7 -}
7 —
Both Copies Insulation Resistance Sig
Tach/Motor Armature = 20iMagohras
KE Volts/1000 RPM e &
E
Tacho ACW
4 ! CwW
Residual Ripple Peak/Peak Volts at 1000 RPM
ACW
: Sig
Insp. Stamp Polarity
: } Sig
. Insulation Resistance > 50 Megohms
Both Copies ;
DEFINITIONS

Ke — Back EMF at 1000 RPM into meter of not less than 20 K OHMS per volt impedance.
Kp — Damping Constant at 1000 RPM.
TF — Friction torque (at 50 RPM).

RM — Terminal resistance measured by passing 5 AMPS DC from constant current source through motor and measuring volt
drop across terminals at 50 RPM. £

E'
RESIDUAL RIPPLE. Measured through filter as specified on outline drawing at 1000 RPM on oscilloscope.
DIRECTION OF ROTATION. As specified on outline drawing.

POLARITY. As specified on outline drawing.

All tests carried out with motor/tacho under test at room ambient conditions.

Top copy — Inspection File.
2nd copy — Customers Inspection
3rd copy — Accounts/Sales Form INSP. 2



MIT  BCTua7o8 mO7 T
Test certificate P"nted MOtOl'S

Printed Motors Limited
Bordon Trading Estate, Oakhanger Road, Bordon, Hampshire GU35 9HY
Telephone: 0420 473033. Telex: 858768. Fax: 0420 477640.

DELETE INAPPLICABLE TYPES:-
SERVO MOTOR/MOTOR TACHOGENERATOR!T ACHOMETER/GENERAL PURPOSE MOTOR...__
WORKS ORDER NO O ... ol ol
T8 864173 20-T7-93
CATALOGUE NO.........cccooniiannee il dinens R R SERIAL NO.........x .2 L Y e ERERIGE DATE ... ...L...h
. : C.W.
K A VOLTS/1000 RPM
A.CW
Kp "OZ.INS/1000 RPM
TF . =0Z.INS
Rm OHMS
Motor -
Sig
Direction of Rotation / End Float Ins
Shaft Runout BE INS. T.ILR
CE i ST
Mounting Concentricity INS. T.L.R.
Perpendicularity Mounting Face INS. T.I.R.
Insp. St Sig
nepISiamp Insulation Resistance > 50 Megohms
Both Copies | - - Sig
nsulation Resistance
Tach/Motor Armature - = SiNegohms
cw ; 314 ]
Tacho s AGY
Residual Ripple Peak/Peak Volts at 1000 RPM oW
olls a
pple Peak/Pea ACW
Polarity
Y v, 4 3
Al Insulation Resistance > 50 Megohms
B mﬁies < B o g ¢

DEFINITIONS

‘Kg — Back EMF at 1000 HPM |nto meter of not less than 20 K OHMS per volt impedance.
KD = Damp:ng Constanl at 1000 RPM.
Tg — Friction torque (at 50 RPM).

Rpm — Terminal resistance measured by passmg 5 AMPS DCﬁom constant current source through motor and measuring volt
drop across terminals at 50 RPM.

%
RESIDUAL RIPPLE. Measured through filter as specmed on outline drawing at 1000 RPM on oscilloscope.

DIRECTION OF ROTATION. As specified on outline drawing. e

POLARITY. As specified on outline drawing.

All tests carried out with motor/tacho under test at room ambient conditions.

Top copy — Inspection File.
2nd copy — Customers Inspection : -
3rd copy — Accounts/Sales ik Form INSP. 2
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CALIBHA
CALIBRATION CERTIFICATION
PRECISE SENSORS, INC.
235 WEST CHESTNUT AVENUE
MONROVIA, CALIFORNIA 91016

QB Roa40r8 DOWN STREAM
MODEL NO, 114-3-60,000-01-G-34-13-BES

SENSITIVITY  2.884 mV/V

SERIAL NO. 42094

INPUT RESISTANCE 351 OHMS EXCITATION 10VDC 413, 7 M
OUTPUT RESISTANCE 351 OHMS ] PRESSURE RANGE 0-60000 PSIG A4 G PR
MOUNTING TORQUE 25 FT. LBS. COOLANT INLET PRESSURE N/A
SHUNT CAL 80.75% OF F.S.0. CERTIFICATION NO. 10-11801
CUSTOMER COLLINS & ASSOCIATES, INC. CUSTOMER P.O. NO. 21387
INPUT PRESSURE OUTPUT IN %
% OF FULL SCALE INCREASING DECREASING
0% ~ 0.00 - 009
10% 1023 10.64
20% : 19.82 20.93
40% 39.57 40.12
60% 59.71 6007
80% 79.82 80.02
100% 100.00 s

WIRING IDENTIFICATION

+SIGNAL
—SIGNAL
—EXCITATION
+EXCITATION
SHUNT
SHUNT

MTMOoOOW>»

CALIBRATED BY RAUL NAVARRETTE

INSPECTED BY

DATE 7-29-94

NOTE: Calibration performed at 72°F +2°F unless otherwise noted. Calibration data as supplied are based on test
performed on the values obtained with N.I.S.T. traceable laboratory standards.

FORM 233



7/
T P INDUSTRIE s.A.

INDIVIDUAL TECHNICAL SHEET

SENSOR TYPE : PR851C
SERIAL NUMBER 34
PRESSURE RANGE : 7000 bar
GAUGE _ ¢ Meétallic
CALIBRATION
ALIMENTATION : 10V TEMPERATURE : 22°C
PRESSURE MESURE
1 0 bar ; 0mV
2 3500 bar 5.426 mV.
3 7000 bar 10.941 m¥V
4
5 CRAN 5.287 mV
6 CRAN 3410 bar
7
8
9

LIN-HYST: 040 % ISOLEMENT SOUS 50 V : 1000 M ohms

MANUFACTORING CONTROL : FINAL QUALITY CONTROL :
Date : 16 juin 1994 Date : 16 juin 1994

PH. LAGRUE

ZAC "Le Plateau de Biére" - 200, avenue Ampére - BP 95 - 77193 DAMMARIE-LES-LYS CEDEX FRANCE
Tél. (1) 64 39 69 &9 - Télécopie (1) 64 37 62 08



f,o& = 0.0068948 MPo , M}f

CALIBRATION CERTIFICATION

PRECISE SENSORS, INC.

235 WEST CHESTNUT AVENUE
MONROVIA, CALIFORNIA 91016
(818) 3584578
MODEL NO.  114-3-60,000-01-G-34-13-BES UPSTR Em
SENSITIVITY  2.838 mV/V * SERIALNO. 42095
3430 fpr 5S0DoMPa ;

INPUT RESISTANCE 351 OHMS EXCITATION 10VDC 473, FMPa
OUTPUT RESISTANCE 351 OHMS PRESSURE RANGE 0-60000 PSIG 4-+§—FAdPer.
MOUNTING TORQUE 25 FT. LBS. COOLANT INLET PRESSURE N/A
SHUNT CAL 80.33% OF F.S.0. CERTIFICATION NO. 10-11801
CUSTOMER COLLINS & ASSOCIATES, INC. CUSTOMER P.O. NO. 21387
INPUTPRESSURE =~ OUIPUTIN% o
% OF FULL SCALE “INCREASING DECREASING

0% _ 0.00 0.04

10% 10.06 ° 1051

20% 1966 2052

40% 39.06 40.89

60% 59.18 ; 60.83

80% 79.55 80.24

100% 100.00 —

WIRING IDENTIFICATION

+SIGNAL
—SIGNAL
—EXCITATION
+EXCITATION
SHUNT
SHUNT

Mmoo w>»

CALIBRATED BY RAUL NAVARRETTE

INSPECTED BY

DATE 7-29-94

NOTE: Calibration performed at 72°F +2°F unless otherwise noted. Calibration data as supplied are based on test
performed on the values obtained with N.I.S.T. traceable laboratory standards.

FORM 233



Transducer
Techniques

PRECISION MEASUREMENT SYSTEMS

<<« CERTIFICATE OF CALIERATION

SERIAL NUMBER:

70744 DATE OF CALIBRATION: OS/Z6/9%
SENSOR MODEL: SWR—-Z0kK DATE OF RECALIBRATION:OS/26/95
JOB NUMEER: 7687
TECHNICIAN: VL
COMPRESSION MY/ MV 7V
LLOAD INC. DEC.
LES. . )
- 0 0 0
10000 i 8 £V 1.2973 1.2976
20000 98-96 EM 2.5989 -
/o0 KN 2-qul
NON-L INEARITY .08 FCT FS
NON-REFEATABILITY -.02 FCT FS
HYSTERESIS -0z FOT FS
£¢<  SHUNT CALIBRATION  »3»
BT LOA&D SIGNAL SHUNT SHUNT
LOAD LES MY /Y K OHMS FINS
38.5 7703.5 1.0011 174,825 (~E=8)
y o s 15407.0 2. 0021 ‘87.325 (-E.~S)

&

<< DIGITAL FPANEL METER MODEL DFM-Z SCALE FACTOR

DFM-2 SCALE FACTOR

*

#

E

TRACEABLE TO NIST TEST 26027

*

CALIBRATION FERFORMED AT 10 VDC

*

MAXIMUM BRIDGE EXCITATION 12 VDC

SHD
43178 BUSINESS PARK DRIVE, B-101, TEMECULA, CA 92580 « (909) 676-3965 + FAX (909) 676-1200

CALIBRATION COMFUTED FROM THREE (33 RUNS

e

—-2.3086

INCREASING AND DECREASING.

WIRING COLOR CODE

FINS CAEBLE

A RED +EACITATION

D BLE -EXCITATION

c ERMN +SIGNAL

=] WHT —-SIGNAL

E BRM —SIGNAL R-CAL
F BLU +3IENAL R—ZAL

SROUND
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