Cavity Pressure Sensors
Button Style Sensors

Installation & Use Instructions
RJG, Inc.
© 2001, 2002, 2003, 2004

March 29, 2004



Table of Contents

INtroduction t0 RIG Cavity PreSSUrE SENSOIS.......c.coirieieererierieesesiesiesesessessesesesseseesssessessessesessessessessenes 1

Universal Cavity Pressure Sensor Ingtallation

SENSOr PlaCeMENT SITAEEQY. ....c.ververiertieieieie ettt sttt sttt e et a e b sbe e st e e e neesseens 2

Process Monitoring APPHICALIONS........c.cieiririeeresie et sse e 2

Process Control APPIICALIONS.........ccoerirereririeeree et se et sre s nneas 3

MeChani Cal PlACEMENL. ........cceieeiee ettt sttt e et nreas 4

(O 0Tc = 110 1T ol o] = USRS 5

TeChNI Cal SPECITICALIONS......cviiiiieiieiieeer ettt bbbt e b e be st e reenenns 7
Ingtalation & Mold Modifications

T-412, T-413, & T-ALA......ooeie ettt ettt sbesaeereese e e e eeneenns 8

ToAAB. .ot b ettt Rt Re R e e Rt et e beeReeneetenteene et e nrenns 11

Appendix A: Troubleshooting

WITING AU, bttt sttt et e e b nbenbeeneenes 14

ZENOBAIAINCE. ...ttt et ettt ettt e b et et b et et e e 14
Appendix B: Calibration

CaVItY PrESSUINE SENSOIS.....cueeieeieitestesteeiee e ree sttt sttt et e stesbe s be st et e e e besbesbesse e e e s e neesbessesnennens 15
Appendix C: Speciad Modifications/Applications

Oversize Ejector Pinsthat Exceed the Standard Sensor Capacity Rating...........ccoceveveeveeniennnns 17

CuttingaSlot Under INterfering PiNS........c.oioiees e 17

NON-MOVING EJECLON PINS.......ocuiiiiiiiieieeie sttt 18

Utilizing Ejector PINSOf 1/16” DIaMELer OF LESS.......ccoiveieirierieeeeie e 18

Multiple Ejector Pin Placement ADOVE A SENSOL..........covieieririnerenieseseses e 19
Appendix D: Mounting the BendiX CONNECLON ..o s e 20
Appendix E: Retaining the SENS0r CabI€..........ccoiiiiiiieeee et 22
Appendix F: MUltiple SENSOrSIN @SIOL.........ovieiiieeeeere et 23
SeNSOr SElECHION TADIE........eiieeie et e et e e e e e e neeas 24
RJIG PrOTUCE DISCIAIME.......oiieiiiiiriesiesie ettt st be st b et et e nae st e te e et et enseneas 25

RJG, Inc.



Figurel
Figure2
Figure3
Figure4
Figure5
Figure6
Figure7
Figure8
Figure9
Figure10
Figurell
Figure12
Figurel3
Figure14
Figurel5
Figure16
Figurel7
Figurel8
Figure19
Figure20
Figure21
Figure22
Figure23

Tablel
Table?2
Table3

Table4
Table5

Table6
Table7
Table8

List of lllustrations

Monitoring One Cavity INEACh ZONE..........covrirrrreeeeeee e 3
B o L0r= I S 411 8 T 3
Areaof INFIUENCEIN A CAVITY......cceiereeee s 3
Strain Gauge Operating PriNCIPIE. ..o 5
Cavity Pressure & the EJECtOr PiN ..o 5
SeNSOr LeNQtN REFEIENCE...........oeieieeeeee e e 7
T-412, T-413 & T-414 Button Style Sensor DIMENSIONS..........ccoveereriereerenesesesee e 9
Recommended Mold Cutout for T-412, T-413, & T-414 SENSO.......cccceeeeereerererieenenneens 9
Recessed Mounting of the T-412, T-413, & T-414.......ooiieeeeeee et 10
T-445 Button Style Sensor DIMENSIONS........ccciiieierieiresesie e sessens 12
Recommended Mold Cutout fOr T-445 SENSOT........ccccuererererieeeereeree e 12
Recessed Mounting Of tNET-445...........ooiieeeee e 13
PINOUL SCHEMELIC. ....eueevieieeeieie ettt st snns 14
Welded-in Ejector Sleave ReplaCamMeNt..........ccoooriririeienereee e 17
CuttingaSlot Under INterferiNg PINS.........cooiieiiiieeesie e 17
UtIiZING NON-MOVING PINS.....c.ooiiiiiiecie et 18
Utilizing Ejector PINSOf 1/16” DIAMELEr OF LESS.........cvverererieerieese s 18
Multiple Ejector Pin Placement ADOVE A SENSOL........c.cuoeirererierirese e 19
ConNECtor MOUNING OPLION. .......ciiieieieieerieeese et sre e e e seeneeneas 20
“L” StyleMounting BIOCK.........c.coiriieireieeses et 21
“H” Style MoUuNting BIOCK.......c..ciieieeese et 21
Retaining the Sensor CabIe...........ooie e 22
MUItIPIE SENSOISTN AT 0.t 23
Button Style EXPeCted PrESSUIES...........ciirieeeeeeeesese e 6
Button Style Sensor DIMENSIONS........ccciiriiririeieieres st seeseeeas 7
TeChNiCal SPECITICAIIONS.......ccueieeeieeeiee et nne 7
RESISLANCE REAMINGS...... ettt 14
PINASSIGNIMENT. ...t sb et e b e b e sbesbesbesseseesaeneens 14
Ejector Pin & Sensor Calibration TaDIE..........cooieiiirineree e 15
Sensor Calibration FACLOrS.........cccoieiriire e 16
Sensor Calibration FOMMUIBS........cccoeiiiriee e 16

RJG, Inc.



RJG Cavity Pressure Sensors
Introduction

RJG Inc. Cavity Pressure Sensorsassist in providing accurate sensor-based Statistical Process Control (SPC)
and arealsorugged andreliable.

TheButton style sensor (T-412, T-413, T-414, and T-445) hasaflexible cablewith abrazed stem at the body
and astrain-relieved connector. RJG’slargest sensor isthe T-445: itsdiameter measures 0.625" .
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Universal Cavity Pressure Sensor Installation
-]

Toensurethe successful gpplication of cavity pressure monitoring and control technology, itisvitally important
that sensorsbeinstalled properly. Proper install ation requirestwo (2) fundamental things. First, the sensor
should belocated in the correct region of the cavity so that proper information will be obtained. Secondly, the
mechanical installation must be done properly to ensurethat the sensor can beinstalled and removed and that
it will not have pre-loads, sideloads, or other mechanical impedimentsto the successful detection of the
pressureinthe cavity.

Sensor Placement Strategy
Thestrategy for locating the sensor will be different depending on whether your primary goal isprocess
monitoring or processcontrol.

ProcessMonitoring Applications:

If the sensor isprimarily going to be used for monitoring rather than control, the end-of-cavity isthe
best [ocation. Thisspecifically appliesto accomplishing SPC, predicting good vs. bad parts, correlating
cavity pressureto part conditions, or smply detecting non-fills (short shots). Thislocation will show
the maximum amount of variation of in-cavity pressure and act asa“ catch-all” for the processto
detect change. A good way to find the sensing location at the end-of-cavity is to make a shot
approximately 10% short by reducing theinjection stroke and turning off 2nd stage pressure. The
sensor can be placed beneath apin (or flush with the cavity) intheunfilled region.

If the pressuredrop acrossthe cavity isto be detected or if the maximum amount of informationisto
be obtained using sensors, asensor near the gate, in conjunction with one at the end of the cavity, will
provide optimum capability. Thiswill alow monitoring of the degree of packing acrosstheentire part,
aswell asan estimate of average cavity pressure. It will also provide the maximum ability to monitor

part quality.

Inmultiplecavity toolswith cold runner systems, monitoring of oneor two cavitieswill generdly alow
the prediction of qudity intheother cavities. Thisassumesthat proper attentionispaid to mold balance,
mold defl ection, and mold temperature control so that each cavity isinfluencedinanidentical fashion.
Itiseasier to predict part quality in abaanced mold than an unba anced mold. If an unbalanced runner
systemisusad, ingdling asensor inthefirs andlast cavitiestofill will usudly besufficient for monitoring
purposesin most applications.

Ppole

|

UNBALANCED RUNNER
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Hot runner molds are different because the temperature of the tips often varies over time so the
baanceisrardly consistent. Thismeansthat monitoring of one cavity will not necessarily predict quality
inother cavities; therefore, more sensorsarerequired for monitoring. If monitoring of al cavitiesisnot
practical, you can monitor one cavity in each zoneinstead (See Figure 1). Alternatively, you can
identify problematic cavitiesand only monitor these. In Sngle partswith multipledrops, thelast point to
fill beneath each drop should be monitored for maximum quality monitoring effectiveness (SeeFigure

2).
ZONE 1 ZONE 2
® OO0 @ ' ' ' '

\ ~ " C . | |
__________ P1 |I..-
| | |
® 0Oll0 @ P2 / P3 /P4 | P5
ZONE 3 ZONE 4 \_ _ _ J
Figure 1: Monitoring One Cavity Figure 2: Typical Knit Line: Pressure
in Each Zone Measurement in Single Cavity

Multiple Gate Runnerless Systems

NOTE: In hot runner applications, if thereis any question, contact RJIG Customer Support for
assistance before locating sensors in the mold.

Process Control Applications:

If control of the molding machineisthe primary reason for theimplementation of cavity pressure
sensing or if flashed partsor gate seal/non-seal isalwaysto be detected, placing the cavity pressure
sensor near the gateend of the part ingdethe cavity iscorrect. RJG strongly recommendsthat end-of -
cavity locationsbe avoided for control asthe machine cannot react fast enough to usethisfor control.

Control sensorsshould belocated
inthe“Areaof Influence’. Thisis
theregion of thepart wherethelast
materid wasflowing. Aneasy way
tofindthe Areaof Influenceisto
changefrom atrand ucent materia
toacolored material. Theregion
wherethefirst color appearsisin
the Areaof Influence (SeeFigure
3).

Incorrect

Cormect

Figure 3: Area of Influence in a Cavity
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Mechanical Placement

Sensor placement in aninjection mold should, whenever possible, be behind amoving gjector pinthatis
actually used to g ect the part. Thisisawayspreferableto onewhichisstationary asthe gection movement
will removeresiduearound the pin, minimizing friction. Thisisespecially truein thermoset applicationsand
when sensing thermoplastic materialsthat give off gasessuch asvinyl, acetyl, etc. (NOTE: Doesnot apply to
Flush Mount sensors)

A sensor located behind amoving g ector pinwill be ableto senseand measuretheforcerequired to gect the
part out of the mold.

Thepinused must fully contact plasticin themold runner or cavity and not contact or “kissoff” onmold steel
in such away astoimpart apre-load and cause fal se readings. Thelocation of the sensor inthe cavity is
determined by the primary use of the sensor, asoutlined previoudly.

4 RJG, Inc.



Operating Principle
- 00______00000__]

: . Pressure
RJG's strain gauge-based design sensors are .

configuredin aWheatstone bridge, which converts ‘ Gate 4
mechanical energy into electrical energy. Strain Gates
gaugesoperate on the principlethat the resistance

of awirechangesaspressureonthewirechanges <% &4 |
(SeeFigured). Bt ——
Gellt.e'. 1. / Gate 3 | | L ' - Gate2

i ) Gate 1 -. -
— Excitation = e Wire

Figure 4: Srain Gauge Operating Principle
For indirect sensors, cavity pressure causesthegector pintoforceitsalf against the sensor which restsbehind
the head of the pininthe gector plate, asshownin Figure5. The sensor generatesalow-level voltagesigna

that isproportional to the amount of deflection caused from the pin being put under pressure. Thisoutput
voltagesignal, when calibrated, directly correlateswith the pressureinthe cavity.

NOTE: Any sensor requiresa signal conditioner to display the pressureit is seeing.

E]ector Pln Slzes ~1,¥ . Force Translation
i‘ \_Onto the Pin

Thesize of the g ector pinimpactsthe
amount of forceapplied. Therefore, the
sensorsarerated intermsof force (1b)
rather than pressure. For a full scale
pressure of 20000 psi in a mold, the
amount of force on the sensor can be
determined asfollows:

F = 20000 psi * tD?

4
(Disthediameter of thegjectorpinand |~~~ / V' A S 7 P i
= 3.1416.) //,.-"' vl | v /" Retainer Plate //
/___, // /_,z I / / / ./.
Example: Withal/8" pin, theforceon | .~ < =~ /o~ ~ ~ A I
thesensor equals2451bfora20000ps | - Ejoctor Plate< S S =

full scalepressure. This2451bisroughly
half of the full scale rated load of the

Modd T-412sensor (5001b) yieldinga |~~~ 7 AN A /
rugged application. //’ I = 7 / YA A

Figure 5: Cavity Pressure and the Ejector Pin
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Table 1 listsfull scale pressuresfor some common pin sizes.

B Sige r Ful Scale
Pressure

1/16" T-414 40744 psi
3/32" T-414 18108 psi
3/32" T-412 72433 psi
1/8" T-412 40744 psi
5/32" T-412 26076 psi
3/16" T-412 18108 psi
3/16" T-413 72433 psi
14" T-413 40744 ps
5/16" T-413 26076 psi
3/8" T-413 18108 psi
3/8" T-445 36217 psi
7/16" T-445 26608 ps
1/2" T-445 20372 psi
9/16" T-445 16096 ps
5/g" T-445 13038 ps
3/4" T-445 9054 psi

Table 1: Button Syle Expected Pressures
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Technical Specifications

- /| S|
7 N\
| & f £ |
N/ |
~ \ 8
| SENSOR ORDERING LENGTH |
Figure 6: Sensor Length Reference
Sensor Body Diameter | Body Height Length*
T-414, T-412, T-413 0.500" 0.375"
12", 24", 36", 48"
T-445 0.625" 0.500"

Table 2: Button Syle Sensor Dimensions

*Lengthsover 48” require specia ordering

Force Range (Overload Capacity)
ToALA e 125 Ib (187.5 Ib)
ToAL2. e 500 Ib (750 Ib)
T-AL3 e 2000 Ib (3000 Ib)
ToAAB..oe e 4000 Ib (6000 Ib)
Maximum Temperature - SENSOF.........cceevveieeeieesireeseeeieeens 250°F [121°C]
Maximum Temperature - Sensor (-H SUffix)........cccoeceeinenee. 425°F [218°C]
Maximum Temperature - CONNECLON...........cceevveeiiieeieeciiee s, 140°F [60°C]
Temp. Comp.of Zero & Senditivity Accuracy............. 2% F.S./100°F [38°C]
ACCUIBEY....ceueetesieeteeiieie e sieeeeeeste s aeseesbesseenes 1% FS (T-9211 - 2%)
RePEALADINLY.......veeeieeiie e 0.1% of Output

Sengitivity mV/V @ Rated Load*
T-414, T-412, T-413, T-445.....cooieieeeeeere e 2.0 mvivV
Std. CONNECLOr......cccvveieecieeeieecee e, Bendix PTO2E-10-6S, or equivalent

Table 3: Technical Specifications

*Specid calibrationson request

7 RJG, Inc.



Installation & Mold Modifications
Standard Button (T-412, T-413 & T-414) Sensors

1. Select appropriate moving e ector pinlocationswith respect to the part.
2. Provide g ector plate pocket and sl ot dimensions. Remember, looseis better!

a. Machinea0.250” wide by 0.375” deep dlot inthe g ector platefor the cableand a0.510” diameter
pocket for the sensor head. The pocket must be centered under the sel ected gjector pin (SeeFigure8).

b. Counterboretheretainer plateto relieve the head of the gjector pin by 0.010” to eliminate a potential
pre-load on the sensor wheninstalled (See Figure 8).

c. Counterborethe gjector plateby 0.020” to allow the head of the pinto clear the plateand only rest on
the sensor when under pressure (See Figure 8).

d. Prepareapocket inthe edge of the plateto recessthe sensor connector for protection. The pocket must
belarge enoughto alow the connection/disconnection of the cablewhen setting and removing themold
fromthepress(SeeFigure9).

e. If thesensor cablemust be bent to accommodate obstacl esinthemold, theremust bea1.50” minimum
clearance (from the center of the button towardsthe connector end) beforethe cable can bebent. This
will ensurethat thewireswill not be pulled out of the button (See Figure9).

- Ejector ‘
| " Pin B

Sensing Nub
Positioned Up

Correct Incorrect
Button Sensor Button Sensor
Installation Installation

NOTE: If the sensor’s cable becomes damaged during installation or on subsequent production runs,
whereasthe cable wiresare accidentally cut or pulled out of the sensor body or connector, DO
NOT try to re-solder the wires back together at your facility. Instead, send the sensor back to
RJG to havethewiresre-soldered and the sensor re-calibrated. Splicing and soldering a damaged
cable may cause calibration errors.

8 RJG, Inc.



Dimensionsfor the T-412, T-413, and T-414 can bereferenced in Figure 7. Thelength of the Button sensor
ismeasured from the bottom of the connector flangeto the center of the button asshown below. The sensors

standard lengthsarelistedin Table 2.

— SENSOR ORDERING LENGTH -—
- 110" -
0.719"
=~ 056" = r sa T
~-— 0.750" ==
| i
1 I —
0375 *95% ! ! 0.94"
sQ.
i ) I I
@0.188" @0.110° o r <t T ' (Want
—~—=—— @0.500" 950 MAX. 4
@0.120"
4 Holes

Figure 7: T-412, T-413, & T-414 Button Style Sensor Dimensions

Figure 8 showsthe recommended mold cutout for install ation of the T-412, T-413, and T-414.

If Ejector Pin Head is larger than 1/2", Counterbore 1/16" greater than
the Ejector Pin Head Diameter for clearance.

Counterbore must provide clearance for head of ejector pin to rest on
center nub of sensor when there is pressure on the end of the pin.

Blend 0.250"
Centrally Located
! . N . Y
20.510" *$5%0 ( b "
1 S . I i
I - Ejector Plate

0.255" —»= = Ejector Pin or Dummy Pin

larger than @0.375"

i 0.010"

Ghamfer Ejector Retainer | Min. Clearance
1/16" x 45° NN\ Plate '

1 NN ' !

b . 1

0.375" 29908

I =7

Hold surface parallel with top of
Ejector Plate within 0.003"

[ 0.020" Max. / 0.010" Min.
Recommended Depth
on Counterbore

Figure 8: Recommended Mold Cutout for T-412, T-413, & T-414 Sensor

Figure9 outlinesthedimensionswheninserting the T-412, T-413, or T-414 into an g ector plate.

RJG, Inc.
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Installation & Mold Modifications

1. Select appropriate moving g ector pinlocationswith respect to the part.
2. Providegector plate pocket and dot dimensions. Remember, looseis better!

a. Machinea0.250” wide by 0.500” deep slot inthe g ector platefor the cableand a0.635” diameter
pocket for the sensor head. The pocket must be centered under the sel ected g ector pin (See Figure
1).

b. Counterboretheretainer plateto relievethe head of the gector pin by 0.010” to eliminate apotential
pre-load on the sensor wheninstalled (See Figure 11).

c. Counterborethe gector plateby 0.020” to alow the head of the pinto clear the plateand only rest on
the sensor when under pressure (See Figure 11).

d. Prepareapocket inthe edge of the plateto recessthe sensor connector for protection. The pocket
must belarge enough to alow the connection/di sconnection of the cablewhen setting and removing the
mold from the press (SeeFigure 12).

e. If thesensor cablemust be bent to accommodate obstaclesinthemold, there must bea 1.50" minimum
clearance (from the center of the button towards the connector end) before the cable can bebent. This
will ensurethat thewireswill not be pulled out of the button (SeeFigure 12).

Ejector
P Pin

Sensing Nub
Positioned Up

Correct Incorrect
Button Sensor Button Sensor
Installation Installation

NOTE: If the sensor’s cable becomes damaged during installation or on subsequent production runs,
whereasthe cable wires are accidentally cut or pulled out of the sensor body or connector, DO
NOT try to re-solder the wires back together at your facility. Instead, send the sensor back to
RJG to havethewiresre-soldered and the sensor re-calibrated. Splicing and soldering a damaged
cable may cause calibration errors.

11 RJG, Inc.



Dimensionsfor the T-445 can bereferenced in Figure 10. Thelength of the Button sensor ismeasured from
the bottom of the connector flangeto the center of the button asshown below. Thesensors standard lengths

arelistedin Table 2.

SENSOR ORDERING LENGTH

0.750" TYP.
™ 0.800" MAX.
. [ @0.188" il |
R | i
0.500" 9588 : 1 1
- — |._ = S —— ‘ :“1 - .ea - — = — | —
i ‘ f I |
}———‘ @0.625" 9553 ©0.110" \
@0.69" .
g e0120" /
(4) HOLES

Figure 10: T-445 Button Syle Sensor Dimensions

Figure 11 showstherecommended mold cutout for install ation of the T-445.

If Ejector Pin Head is larger than 5/8", Counterbore 1/16"
greater than the Ejector Pin Head Diameter for clearance.

Counterbore must provide clearance for head of ejector
pin to rest on center nub of sensor when there is pressure
on the end of the pin.

Blend 0.250"
1 Vi ' Centrally Located
N ! 1
20.635" 500 Q v p, : :
I ' ' T Ejector Plate

0.315" = -
Ejector Pin or Dummy Pin

Y larger than @7/16"
Chamfer Ejector Retainer Mi Uc?w"
116" x 45° Plate in. Clearance
N !
1 AN \-_—;—_|-!-- !
0.500" 1258 _ _ -
e e ——x 0.020"
I \ Recommended Depth

on Counterbore

Hold surface parallel with top of Ejector Plate within 0.003"

Figure 11: Recommended Mold Cutout for T-445 Sensor

Figure 12 outlinesthe dimensionswheninserting the T-445 into an g ector plate.

12 RJG, Inc.
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Appendix A - Troubleshooting
- 00000}

Wiring Failure

Themost common causesof sensor failuresareshort circuitsor brokenwires. Refer to Appendix E- Retaining
the Sensor Cable on page 22 for preventing cablewirefailures. Thefollowing approximateres stancescan be

measured to determineif asensor isgood.

PinAtoPinC | 260Q to 365Q
PnBtoPnD | 260Q to 365Q
PinBtoPinC | 260Q to 365Q
PinAtoPinB | 350Q to 550Q
PinAto PinD | 260Q to 365Q
PinCto PinD 350Q + 5Q

Table 4: Resistance Readings

Table 5: Pin Assignment

Bendix Pin Pin
Letter Description
: Gray cable | Yellow cable P AN | o A EXC +
color code | color code @/L R1

A | orange/white black g«_.{ >7 5 C SIG +
B blue/white white \xs'e“ ‘

C | white/orange blue = | R2 ‘

D white/blue brown 7 S T '|' o B EXC -
E drain drain o b se.

Figure 13: Pin Out Schematic

Zero Balance

Though precisely balanced a thefactory for azero output when no pressureispplied to the sensor, occasiondly
thezero showsashift or offset wheninthe cavity. Thisoffset can beanegative (-) or positive (+) output. If too
negative (-) of areading occursinthe cavity, but not when out of the cavity, the d ot hasbeen machined too tight
and thetool needsto bere-machined to 0.505” +0.005"/-0.000". If the zero shift istoo positive (+) whenin
the cavity, but not when out of the cavity, thereisan undesirable pre-load on the sensor. Examine mold/dl ot
areato determinethe cause.
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Appendix B - Calibration
- 000000

Cavity Pressure Sensors

All RIG cavity pressure sensorsarenormalized to
the same output and performancecriteria. Based
onthisprinciple, itispossbleto establish atable of
cdibration numbersto correspondwithvaryingSzes
of gector pinsthat the cavity pressure sensor isto
be used with. See Table 6 for common pin sizes.
To calculateacalibration number not listed, refer
to Tables7 and 8 onthefollowing page.

If using the sensor withtheRIJG Model 3015 Signd
Conditioner, simple calibration checks by the
operator can be made since the unit displaysthe
CAL number desired and allows for the
readjustment of any discrepancies.

If using aRJG DART Scanner ™ or eDART ™,
thisisautomatically donefor you.

NOTE: RJG Inc. recommends sending your
sensor back once a year for
recalibration.

Ejector Pin Sensor e C.AL &
(ps)
1/16" T-410/T414 8905
3/32" (125 Ib) 3958
1/16" 3562*
3/32" 15831
1/8" T-405/T-412/T-425 8905
5/32" (500 Ib) 5699
3/16" 3958
1/4" 2226
3/16" 15831
1/4" T-406/T-413/T-426 8905
5/16" (2000 Ib) 5699
3/8" 3958
3/8" 7916
7/16" 5816
1/2" T-445 4453
9/16" (4000 Ib) 3518
5/8" 2850
3/4" 1979

Table 6: Ejector Pin & Sensor Calibration Table

*Display will read PSI+10
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Sensor(s) Weight (Ib) | CAL divisor | Shunt Cal Factor
T-410, T-414 125 27.320 0.21856
T-405, T-412, T-425 500 109.280 0.21856
T-406, T-413, T-426 2000 437.120 0.21856
T-445 4000 874.240 0.21856

Table 7: Sensor Calibration Factors

English units formula

Cal Number = Cal Divisor ~ Pin Area

General formula

Cal Number = [(Fullscale Force) + (Pin Ared)] x (Shunt Cal Factor)

Area

Round Pin Area = 0.785398 * (Diameter?)

Table 8: Sensor Calibration Formulas

16
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Appendix C - Special Modifications/Applications
-]

Oversize Ejector Pins that Exceed the Standard Sensor Capacity Rating

Inlarge parts, at times, only large gjector

pins are available. Unfortunately, mold -— - g1/2"
pressure gppliedto avery largepinresults - - @3/4"
inavery largeforce onthe sensor, which RS

! / Welded in Ejector Sleeve

could possibly exceed full scale force Replaces Large Pin

ratings. For example: 10000 psi ona3/4”
pingives44181bof force. Sincethelargest
capacity sensor (T-445) israted at 4000
Ib, the sensor in this application may be
damaged. To accomplish the use of the | Retainer Plate .~
standard sensor, a large pincouldbe + ~ 7
replaced with an g ector deeveof thesame
sizewelded into place, and asmaller pin |
may bedlowedto g ect throughthedeeve, \\ \\\
asshownin Figure 14. Aslong astheloss Ejector Plate ™ .. _

in gjection capability isnot aconcern, the x\ 0 0 W s M M M Y
smaller pin allows asmaller forceto be Ei _ -

placed onthesensor for thesamegivenmold igure 14: Welded-in Ejector Seeve Replacement
pressure.

* Mold Half
\\

Compared to the exampleabove, 10000 ps onal/2” pinnow gives 1962 Ib of forcewithinthe T-413rating.

Cutting a Slot Under Interfering Pins

Figure 15 shows multiple pins surrounding the head of the selected sensing pin preventing full slot width
clearance. Thedot can besafely cut under the surrounding heads aslong asenough of theremaining g ector
plate surface contactsthe surrounding pins headsto cleanly gect the part without “ cocking”, jamming, or
bending thepin.

Surrounding

Ejector Pin
Heads
P /
1y I|
7 Y )
Slot ' < Ejector Plate

Sensing Pin Head
Sensor Nub Area

Figure 15: Cutting a Sot Under Interfering Pins
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Non-Moving Ejector Pins

Moving ejector pins are always

recommended to sense pressure

because of their self-cleaning feature i

oneach shot. Thispreventsgasesfrom Cavity Front Clamping
building up around the pin and ensures Plate "A" s
repeatableforcetrandation. In some

Situations, anon-moving pin must be

utilized intheabsenceof anexisting Cavity Ejector Pin ||| sensor

moving € ector pin. Figure 16 shows ':'
therecommended method for ensuring
repeatableresultsfroma*“dead” pin.
AnO-Ringgrooveisplacedinthepin
1/32" down from the cavity. An O-
Ring located ascloseto the cavity as
possible preventsgasesfrom building
around the pin clearance while still
allowing proper forcetrandation onto
the sensor. Most thermopl astic applications allow use of astandard O-Ring and standard pin clearances.
Thermosets and material srequiring high mold temperatures may require high temperature silicon O-Rings.
Optimally, asensor signal conditioner and autozeroing capability should beutilized in thisapplication. At the
start of injection, if any pre-load exists on the sensor, autozero will null out that error prior to pressure
measurement to ensure repeatablereadings.

Grooved Ejector Pin
'0'-ring located 1/32"
below cavity surface.
Use standard Ejector
pin clearance

Figure 16: Utilizing Non-Moving Pins

Utilizing Ejector Pins of 1/16” Diameter or Less

Cavity
Sensing pressure by meansof forceonapinismost reliably
accomplished with pins of 1/16” diameter and greater.
Unfortunately, sometoolsor partsare constrained by physical Step
limitationsrequiring very small pins. Thesesituations, however, Bees
gtill dlow monitoring of mold cavity pressureviathepin.

Rear Cavity
Plate "B"

For optimum reliability and repeatability, Figure 17 showsa Support Plate

method of usngamodified g ector pingoplication. A sandard
1/8" or 1/4” pin can be stepped down to the desired diameter

at the cavity. Thereduced diameter must belong enough to

Retai

dlow full travel of thegector pinintherelief. Thepinmust be %gtr:aer

hardened for wear resistance. Special pins can be ordered

from D-M-E or speciaty pin manufactures. Thisprovidesfor 5

alarger, heavier sensing pin not conduciveto bending under enser

largeforces. ,
Ejector

Plate

Figure 17: Utiliziing Ejector Pins of
1/16” Diameter or Less
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Multiple Ejector Pin Placement Above a Sensor

Thisoptionalowsyouto utilizean gector pinfor datacollection and/or control when your mold hasmultiple
gjector pins positioned together inavery small area. Itisnext toimpossibleto place asensor under oneof the
gjector pin’shead when the g ector pinsare so closeto each other. With thisoption, acover plateis mounted
under the g ector pinswith oneholedrilled intoit, which alowsone g ector pinto bein contact with the sensor.
Thecover plate’ sdimensionsmay vary according to thenumber of gector pinsintheimmediatearea, but the
plate must be larger than the cutout needed for the sensor body and it must be recessed and flush with the
gjector plate. The cover plate should be mounted with four (4) screws. These screws should not bein contact
with the gjector pins, since constant pressure on the g ector pinscould cause the screwsto break.

Side View
Cavity [
= - Ejector Pin
Retainer Plate
- Cover Plate
[ L
S -l f“J + il ; y y 1l
=5 ) Button Style Sensor 54
Ejector Plate t
Top View
— Cover Plate attaches _ Gansor Cable Connector Slof
to the Retainer Plate Slot
—
g 4
- = !
@0 ®
N

EJECTOF Plate Sensing Nub & Ejector Pin

Figure 18: Multiple Ejector Pin Placement Above a Sensor
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Appendix D - Mounting the Bendix Connector
-]

The Bendix connector on the sensor can
be mounted with our “L” Style (MA-
6157-BLK) or “H” Style(MA-MPTH-
BLK) mounting blocksor directly tothe
mold. Foringtalationswherethe Bendix
connector might be exposed to
temperatures above 140°F, alwaysuse
our mounting blocks, which have a
ceramic insulating strip between the
mounting block and the mold. The
electronicsin the Bendix connectorsare
not rated for temperatures above 140°F.
SeeFigure 20 for theinstallation of the
“L” Stylemounting block and Figure 21
for the installation of the “H” Style
mounting block.

Figure 19 shows aconnector mounting
block option.

NOTE: The cable does not disconnect
at the sensor body.

1.0" REF

Drill & Tap for #4 Screw

4 PL, 0.25"DP —\

~=— (0.5" REF

—s— Ejector Retainer Plate

1.5" Min for
Multiple Mountings

*

1.0" Min Typ
to Edge of Cut Out

%

%

. |
f T 1 1
o+ o
A \
@0.750" Slot
Ny .
+ M
o +{ H-
0.25" Wide x il
0.375" Deep Slot
ra

Use @3/4"
Ball Nose Endmill

f

Ejector Plate /

—g—

e

HIIRE 2

— - - 0.344"

- —=— 0.508"

~=— 1.016"

45° REF

|

0k

———

-

0.375 REF

RECOMMENDED CUT-0UT

SECTION A-A

77

NOT RECOMMENDED

Figure 19: Connector Block Mounting Option
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0.196 [5.0mm]

% ~—0.392 [10.0mm] Ceramic Insulating Strip
i
P

"’ 1.380 [35.1mm] /5-32 SHCS Holes
@ /

PN 0.703 [17.9mm]
T @ ® I ——H=————C |t SN
0.25 [6.4mm)]

1.50 [38.1mm] T ==5 | Vold 1

- S 0.375[9.5mm]

2 € l / Ljﬁ: === }
0;4 [zsgm;] Bendix Connector /_ Sensor Cable

4-40 Tap

Mounting Block
Figure 20: “L"” Syle Mounting Block

1.838

— -—
[49.2mm]
;;;LG SHCS L | 0.563
4-40 Tap [14.3mm)]
4H
olss \ ({,_’:_‘(\ Bendix - — — —
— Connector } — —
0.719 \ S Mold
" [18.3mm] \’?_ T A __ ]
~/ﬂ ﬂ CE 0625 \g fF==73 s
EN @ 15 EL E £
* (155N * ¢ | [15.9mm] L Sensor Cable Ig E L gE oF
e, 9/ ;mE Yo ®wo
Np” £ = a 8=t 5 -¢
S 8| 8¢ |wf E==3 T2
] & o r~ E L] =
=] ! 1
A = g e ———
(H b — -
o * LT \
0.360 0.838 Ceramic Insulating
— - - "H" Style / X
[91mm] Mounting Block —— [21.3mm] Strip, 2 FL
0.719
Tia.3mm]
1.188
[30.2mm]

Figure 21: “H” Syle Mounting Block
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Appendix E - Retaining the Sensor Cable

At the quten Correct Incorrect

T §

- ™
™,
Connector \\ Connector
II

The sensor cable, which goesfrom the pressure
Sensor connector to the associ ated instrumentation
should beretained to prevent damage over time.
The cable should not be left dangling from the
sensor connector. The cable should be strain-
relieved to the g ector/retainer plate so the cable
and the sensor move as a complete assembly.
There should be no movement between the cable
plug and the sensor mating connector asit may
have atendency to wear on the connector insert
causing prematurefailure.

!
Moving Platen

‘ Maoving Platen

—
-
-
\,
— T —
‘

Stationary Platen
Stationary Platen

/
[_9 Cable Clamp ( | Cable Clamp

Figure 22: Retaining the Sensor Cable

NOTE: If the sensor’s cable becomes damaged during installation or on subsequent production runs,
whereas the cable wires are accidentally cut or pulled out of the sensor body or connector, DO
NOT try to re-solder the wires back together at your facility. Instead, send the sensor back to
RJG to havethewiresre-soldered and the sensor re-calibrated. Solicing and soldering a damaged
cable may cause calibration errors.

In the Mold

Self-locking cable clipswereincluded with your sensor order. Theseclipshel ptoretain the sensor’scablein
themold. Theclipswill greatly reducetherisk of damage caused to the cablewhen themoldisreassembl ed.
RJG recommends spacing the clips approximately 3" apart along the channel. Refer to Figures9and 12 for
ingtdlation of theclips.
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Appendix F - Multiple Sensors in a Slot

If ingtalling morethan one sensor inthe same
dot, usethefollowing equation for increasing
thedotsze:

Metric (mm)
(Slot Width * Depth) must be greater than (#

of cables* 25.8)

English (inches)
(Slot Width * Depth) must be greater than (#
of cables* 0.04)

Figure 23: Multiple Sensors in a Sot

NOTE: If the sensor cable must be bent to accommodate obstacles in the mold, there must be a 1.50"
minimum clearance (fromthe center of the button towards the connector end) before the cable
can be bent. Thiswill ensure that the wires will not be pulled out of the button.
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How to select a sensor
1. Locate the pin size that will be used with your RJG sensor by looking down on the row of the left side of the table.
2. Locate the maximum plastic pressure expected in the mold by looking across the column headings at the top of the table.
3. Thevaue at the intersection of the row and column isthe load (Ib) that will be on the sensor.
4. Find the matching shade in the table on the lower right to find the recommended indirect sensor(s) for your application.
NOTE: RJG aso has a selection of flush mount sensors for applications where an under-the-pin sensor is not practical.

Expected Plastic Pressure (psi)
Mominal
Fin Size |Pin Dia (in) 5000| 10000( 15000( 20000
3/64 0.047 MAA, A A M4,
3564 03 0.052 FiA, Ml i, FiA,
1.8mm 0.059 FiA, Ml i, a5
1116 0.083 [AA, MlA 45 61
1716 O35 0.058 FliA, Ml 54 72
5/64 0.078 MAA, 45 72 96
2.0mm 0.079 FiA, 49 73 a7
o/64 03 0.083 FiA, 54
3432 0.054 AA BY
2.5mm 0.098 FiA, 7B
3432 03 0.059 [AA, 77
764 0.109 47
784 03 0.114
3.0mm 0.118
1/8 0.125
3.2mm 0.126
1/8 05 0.130
9/54 0.141
5/32 0.156
4.0mm 0.158
6/32 03 0.161
4.2mm 0.165
11/64 0.172
316 0.188
316 03 0.153
5.0rmm 0.157
1364 0.203
8.2mm 0.205
7132 0.219
732 03 0.224
15/64 0.234
6.0mm 0.236
B 0.235
C 0.242
B.2mm 0.244
D 0.246
1/4 0.250
1/4 05 0.255
F 0.257
] 0.261
17764 0.286
I 0.272
J 0.277
9/32 0.281
9/32 03 0.286
L 0.250
Il 0.255

24

Sensor Selection Table for Under-The-Pin-Sensors

Expected Plastic Pressure (psi)

Maorminal
Pin Size |Pin Dia (in) a000| 10000 15000( 20000
19/54 0.297
] 0.302
246 0.313
3.0mim 0.315
546 05 0.318
3.2mm 0.323
P 0.323
21/564 0.328
[ 0.332
R 0.339
11/32 0.344
11/32 05 0.349
2354 0.359
1] 0.368
34 0.375
Y 0.377
/a8 05 0.380
Wy 0.386
10.0mm 0.394
b 0.397
ki 0.404
13432 0.406
13/32 05 0.411
7HE 0.438
7B OS5 0.443
15432 0.469
12.0mm 0.472
15/32 05 0.474
142 0.500
1/2 05 0.505 [l
14 0mm 0.551 [l
9416 0.563 [,
548 0625 [l [l
16.0mm 0.630 [, [,
11416 0.683 [, [l
18.0mm 0.709 [l [l
34 0.750 [l [lA, [,
20.0mm 0.787 [l [l [l
7 0.875 [, [, [,
1 1.000 [l [lA, [l
=lide Cobra |Button
T-410 [, T-414
T-405 T-425  |T-412
T-406 T-426  |T-413
A000 kb [l [, T-445

*Colors match the RIG standard color code for sensor caps.
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RJG Product Disclaimer

Inasmuch asRJG, Inc. hasno control over the useto which othersmay put thismaterid, it doesnot guarantee
that the sameresultsasthose described hereinwill beobtained. Nor doesRJG, Inc. guaranteetheeffectiveness
or safety of any possibleor suggested designfor articlesof manufactureasillustrated herein by any photographs,
technical drawingsand thelike. Each user of the material or design or both should make hisown teststo
determinethesuitability of themateria or any materid for thedesign, aswell asthesuitability of thematerid,
processand/or design for hisown particular use. Statements concerning possible or suggested uses of the
materialsor designs described herein are not to be construed as constituting alicense under any RJG, Inc.
patent covering such use or asrecommendationsfor use of such materiasor designsin theinfringement of any

patent.

RJG, Inc. isnot responsiblefor theimproper installation of thisequipment, or any other equipment RJG
manufactures.

Proper RJG equipment installation does not interferewith origina equipment safety features of the machine.
Safety mechanismson al machines should never beremoved.
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