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Important Points for Lynx Flush Sensor Manual

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 RIG to have the wires re-soldered and the sensor re-

calibrated. Splicing and soldering a damaged cable may cause calibration errors. Page 11
Replacement sensor cables are available from RJG Inc. and other electrical

distributors.

Make sure that the mounting hole is cut to specification. Page 7
Make sure that no debris gets between the sensor and the nut or between the sensor P 2
and the bottom of the mounting hole. age
The cable does not detach at the sensor body. The nut is assembled over the cable and is not P. 7
removable. age

If the sensor’ s cable becomes damaged during installation, DO NOT try to re-solder the wires

back together at your facility. Instead, send the sensor back to RIG to have the wires re- P. 7
soldered and the sensor re-calibrated. Splicing and soldering a damaged cable may cause age
calibration errors.

The cable does not detach at the sensor body. Page 9
De-burr and clean all mounting holes before installation. Page 10
Any sensor requires a signal conditioner to display the pressure it is seeing. Page 2
In hot runner applications, if there is any question, contact RJIG Customer Support for Page 4

assistance before locating sensors in the mold.
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RJG’s Lynx™ Flush Mount Cavity Pressure Sensors

Introduction

RJG Inc. Cavity Pressure Sensorsassist in providing accurate sensor-based Statistical Process Control (SPC)
and arealso rugged and reliable. The Lynx™ Flush Mount Pressure Sensor (L S-F-25-20K, L S-F-40-20K)
isastrain gauge designinacompact 2.5 mm, 4 mm, or 6 mm head for the direct replacement of other flush
mount pressure sensors. This sensor does not use an g ector pin, can be mounted in any locationinthe cavity,
and maintainsaconstant calibration.

TheHush Mount pressure sensor isavailablein standard lengthsof 12, 24", 36", and 48” measured fromthe
bottom of the connector box to the end of the sensor as shown in Figure 1 on page 2. Other lengths are
available upon customer request.

Lynx™ Sensors as a Part of RJIG’s eDART™ System

Lynx™ sensorsare designed to be used with RJG'seDART ™ System. The output fromaLynx™ sensor is
digital and communicateswiththeeDART ™.,

No Setup
TheLynx™ cavity pressure sensor greatly smplifiessetup. Theonly entry required by theuser isthe
pinsizewhen using anindirect sensor.

Seria Numbers

Each Lynx™ sensor isprogrammed with aseria number, whichisrecorded by theeDART ™ asitis
assigned to molds, machines, or other equipment. When asensor isdisconnected and | ater attached to
aneDART™, theeDART ™ “knows’ that sensor isconnected to aspecific mold and changesthejob
setup accordingly.

Sdf-Monitoring
Most of the sensors used by an eDART ™ System are capable of sensing if they havefailed. The

processor in the sensor head detects broken wiresand other errorsand aertstheeDART ™ that the
sensor isnot functioning. Thispreventsfailed sensorsfrom controlling aprocessand can shut downthe
process on sensor failure (or disconnection) if the sensor iscritical to the process.

1 RJG, Inc.



Operating Principle

RJG’sstrain gauge-based design sensorsare configured Pressure
inaWheststonebridge, which convertsmechanica energy Gate 4
into electrical energy. Strain gauges operate on the
principlethat the resi stance of awire changesas pressure ate Q/\GT[
onthewirechanges (SeeFigurel). K\

</ V> Output
Gaz\/\ Gate 3 L

—= Excitation

~Wire -
Figure 1. Srain Gauge Operating Principle

A Flush Mount sensor, when inserted into the mol d, becomesapart of the cavity wall. Plastic under pressure
inamold cavity exertsaforce on the exposed end of the sensor causing an imbalancein the strain gauge
bridge. When cdlibrated, theimbalanceis converted to avoltage signal that directly correlatesto theplastic
pressureinthecavity. Thisvoltagesignal isthen convertedto adigital signa that islinearized and sent tothe
eDART™,

NOTE: Any sensor requiresa signal conditioner to display pressureit isseeing.

2 RJG, Inc.



Universal Cavity Pressure Sensor Installation
00|

To ensurethe successful gpplication of cavity pressuremonitoring and control technology, itisvitally important
that sensorsbeinstalled properly. Proper install ation requirestwo (2) fundamental things. First, the sensor
should belocated inthe correct region of the cavity so that proper informationwill beobtained. Secondly, the
mechanical installation must be done properly to ensurethat the sensor can beinstalled and removed and that
itwill not have pre-loads, sideloads, or other mechanica impedimentsto the successful detection of the cavity
pressure.

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

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 apinintheunfilled region.

If the pressure drop 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
provideoptimum capability. Thiswill alow monitoring of thedegree 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.

UNBALANCED RUNNER

3 RJG, Inc.



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 2). 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

3).
ZONE 1 ZONE 2
r— 77" /7 . .

@ O110 @ # -. N
| || | ® | |
| P _C\ | | f')_ f:} ‘ II__-’ I I
LC_ZaL2_ 2, P1 |
r—— 1
1O O110 O] \ |
| || :- '
I_!__J I___!J ® O o o
ZONE 3 ZONE 4 _
Figure 2: Monitoring One Figure 3: Typical Knit Line: Pressure
Cavity in Each Zone Measurement in Single Cavity

Multiple Gate Runnerless Systems

NOTE: In hot runner applications, if there is any question, contact RJG Customer Support for
assistance before locating sensorsin 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 insdethe cavity iscorrect. RJG strongly recommendsthat end-of -
cavity locationsbe avoided for control asthe machine cannot react fast enough to usethisfor control.

Control sensorsshould belocatedin
the“Areaof Influence’. Thisisthe
region of the part where the last
material wasflowing. An easy way
to find the Area of Influenceisto
changefrom atrand ucent materia to
acolored materid. Theregionwhere
thefirst color appearsisinthe Area
of Influence (SeeFigure4). Figure 4: Area of Influence in a Cavity

Incorrect

Correct
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Mechanical Placement

The sensing end of the sensor must fully contact plasticin themold runner or cavity and not contact mold steel
insuch away astoimpart apre-load and causefa sereadings. A sensor located flush with the cavity wall will
beableto directly measurein-cavity pressure.

5 RJG, Inc.



Technical Specifications

Wounting Mut
M3 x075

L
=
2

Sensor Ordering Length

1

L

Figure 5: Lynx™ Flush Mount Sensor Length Reference

Sensor Sensor Diameter Ordering Length*
LS-F-25-20K 2.5 mMm " " " "
LS-F-40-20K 4 mm 12", 24", 36", 48

Table 1: Sensor Dimensions

*Lengths over 48" require special ordering

Pressure Range (Overload Capacity)

LS-F-25-20K, LS-F-40-20K ......ccooeinririririeens 20000 psi (30000 psi)
O-Ring Usd

LS-F-25-20K ..o 0.047" x 0.024"

LS-F-40-20K ..o 0.098" x 0.026"
Maximum Temperature - SENSOF.........ccocvreerereerereeeenereeeans 425°F [218°C]
Maximum Temperature - CONNECLON..........cccceervrererererereeenes 140°F [60°C]
Temp. Comp. of Zero & Sensitivity Accuracy.......x 2% FS/100°F [38°C]
ACCUIBEY. ...ttt e 1.0% FS
Repeatability...........coeeeeeeeeeceree e 0.5% of Output
Std. CONMNECLON........ceierieieieeiee e Microstyle DC Receptacle

Table 2: Technical Specifications

6 RJG, Inc.



Installation and Mold Modifications
Lynx™ Flush Mount Sensors

Flush M ount sensorsare supported from the cabl e end with amounting nut. Thefollowing pagesoutlinethe
installation of the LS-F-25-20K and L S-F-40-20K Flush Mount sensors. Figures6 - 7 on page 8 providethe
dimensionsof each Flush Mount sensor for instal lation.

Usetheinstallation tool (MA-6157-TL 1) to protect against damaging the cable during installation and to
prevent overtightening the nut. Tighten thenut to 20in. Ib. torque (using atorque wrench) to ensure accurate
readingsfrom the sensor. See Appendix A - Mounting Accessorieson page 14 for moreinformation.

NOTE: The cable does not detach at the sensor body. The nut is assembled over the cable and is not
removable.

IMPORTANT: Make sure that the mounting holeis cut to specification.

IMPORTANT: Make sure that no debris gets between the sensor and the nut or between the sensor and
the bottom of the mounting hole.

NOTE: If the sensor’s cable becomes damaged during installation, DO NOT try to re-solder the wires
back together at your facility. Instead, send the sensor back to RJG to have the wires re-
soldered and the sensor re-calibrated. Splicing and soldering a damaged cable may cause
calibrationerrors,

7 RJG, Inc.
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Figure 6: LSF-25-20K Sensor Dimensions
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Figure 7: LSF-40-20K Sensor Dimensions
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Figure 9 outlinesthe dimens onsfor attaching the Lynx Connector to themold. Thelength of the Flush Mount
sensor ismeasured from the bottom of the connector box to theend of the sensor asshown in Figure 5 on page

6. Thesensors standard lengthsare aso listed on page6.

—— 17‘5 —
- 87 = Cable Clip —
W Break
: [ I
S x '
3% [ = l
i E % I I
Sensor g _g 598 : -
Cable e \ N
5 i85 \ }
T ¥ i325H ; I
i r @ |
A I B N R I A |
. =
‘ 9,5 * | ] b 1 —
64—+~ = — Drill & Tap for
8-32 x 1.75" Screws
4 Holes
; 1.19"
Mounting Screw Placement i Ref
4] 8-32x 1.75" SHCS — i
y ~— 1.000" —~ 1.00
Ref.
e I —
I mnl ~ RJG, Inc. 1T
1 b 1.00"
U Model: LS-B-127-500 ||| || Ref.
' . SN: XX230XXXXX |
0.688" !
L 2.25" __
Ref.
i 278" ]
Ref.
- —~=— 0.375"
0.156" —— |=
! f (_=+—— Sensor Cable
0500" § |1 [% u
} ! The Sensor's Cable can be placed in any one of the
0.156" channels on the bottom of the sensor case to provide
: for easier installation of the sensor on the mold.

Figure 9: Recessed Mounting of the Lynx Flush Mount Sensor with Connector Dimensions

NOTE: The cable does not detach at the sensor body.
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Figure 10 showstheinstallation of the Lynx Flush Mount sensor. Useinstallationtool (MA-6157-TL1) to
protect against damaging the cable during installation and to prevent overtightening of thenut. See Appendix

A - Mounting Accessorieson page 14 for moreinformation.

—

L4

F) Minimum
- L3 -
Sensor Cable i L2 2
Cable Clip Mold _
7 Mounting Nut el C
| £ ’ [32]]
ﬁ G _
: — b I
3 - E . | ! i D
D3 — A
Bl T . | D1 H7 ot D2 T1
N prreerr i " . "\-. l 1 1
[ i | 1 : :
d ‘ B
Retaining - N1 —
Plate
D1 D2 D3 T1 L1 L2 L3 L4 N1

LSF-25-20K [ 25mm | 7.25mm | 10 mm| M8x0.75 | 10 mm| 13mm | 205 mm| 38 mm | 14 mm

LS-F-40-20K 4mm | 7.25mm | 10mm | M8x0.75 | 8mm | 11 mm | 185mm| 38 mm | 14 mm
LS-F-60-20K 6mm | 102mm| 14mm| M12x1 | 12mm| 14mm | 32mm | 43mm | 15.2 mm

Figure 10: Installation of the Lynx Flush Mount Sensor

NOTE: The D2 measurementisa MINIMUM.

A TheD1diameter for the sensor tip should have asurfacefinish of 32 »-""_ or better asshown. TheH7
toleranceis+0.01/-0for the LS-F-25-20K and +0.012/-0 for the LS-F-40-20K. The sensor should
be snug, but not bind (approximately 0.02 - 0.03 mm clearance around thetip).

B A0.3-0.4mmx 60° chamfer can beadded if desired to alow easy insertioninto the mold.

C) Corner“C” must besharp (max. radius0.05 mm). Theinside must beflat with asurfacefinish of 32 y"'_
or better.

D Drill andtapfor thread (See T1 above).

E: Therecommended diameter for each sensor islisted above. Thisdimension can bemadedightly larger
(SeeD3 above).

F, TheL4minimumoverall sensor depthisrequired to allow spacefor the sensor cable. If more spaceis
available, the chance of damageto the cableisreduced.

G Machineacabledot fromtheback of the sensor to the outside of the mold. Thed ot dimensionsshould

be9.5 mmdeepx 6.4 mmwideif you planto usethe cableclipsprovided with thissensor (Figure 12).

NOTE: De-burr and clean all mounting holes beforeinstallation.

10 RJG, Inc.



Retaining the Sensor Cable
]

At the Platen Strain Relief
The sensor cable, which goes from the === P et =
i_

0
pressure sensor connector to the
eDART ™ should beretained to prevent
damage over time. The cable should not

ot

beleft dangling from the sensor connector. B N E =
The cable should be strained-relieved to Sheoc o e SR
the g ector/retainer plate so the cableand ~‘ Qabie 1| H Cable '.l'
the sensor moveasacompleteassembly. |y 1 || | i /)
Thereshould beno movement between + ' i1 ) ! It/
the cable plug and the sensor mating ¢! v U
connector as it may have atendency to = | 7
wear on the connector insert causing ! = Ve ‘ ) 74
prematurefailure. T g T S '—T B T e

Figure 11: Retaining the Sensor Cable

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. Solicing and soldering a damaged
cable may cause calibration errors.

Replacement sensor cables are available from RJG, Inc. and other electrical distributors.

In the Mold |
Self-locking cable clipswereincluded with your
sensor order. Theseclipshdptoretainthesensor’'s ﬂ
cableinthemold. Theclipswill greatly reduce -
therisk of damage caused to the cablewhenthe Carefully Hold Down the Sensor's Cable with the Cable
mold isreassembled. RJG recommends spacing Clpeprovdsaby RS
thed | psq:)prOXI m&tely 3,, a:)a.t dorgtheChmnd ) Space the Cable Clips 76,2 mm apart along the channel.
Channel Dimensions: 9,5 mm x 6,4 mm
= — —

Figure 12: Self-Locking Cable Clips

11 RJG, Inc.



Troubleshooting
]

Wiring Failure

Themost common causes of sensor failuresare short circuitsor broken wires. Refer to the Retaining the
Sensor Cableat the Platen section on page 11 for preventing cablewirefailures.

Using the Raw Data Viewer

Thebest way to verify that aLynx™ sensor isoperationa isto usetheeDART ™ software. Under theMain
Menuisthe* Raw DataViewer” selection, which allowsyouto view the status of the sensor.

Vdid
If the Statusis*“Valid” and the* Raw” counts change when aforceisapplied to the sensor, you can be
confident that the sensor isoperating properly.

No Reply
If the Statusis“ No Reply”, the sensor isnot communi cating on the network. The sensor may have been

unplugged from itsnetwork connection.

Sae
A “Stale’” Statusindicatesthat the sensor isnot being used.

Invid
If the Statusis* Invalid, theFailuremodewill read“ Ovrng” or “Undrng”. “ Ovrng” indicatesthat the sensor
had shifted outsi de the upper spec. “ Undrng” indicatesthat the sensor has shifted outsidethe lower spec.

Raw Data Viewer (eDART #207)

Refresh Rate (per second):
[l Show Sensors Only !

S/M:Sighal | Attached ta Type Lacation | Yalue | Raws |.-°-.u:curau:y| StatusILast Chgl Failure

00 075 00002:2 Machine Cantrol Cutput Mot Used Stale 138.399
00 075 00002:1 Machine Control Cutput Y —=P Transfer Stale 138.3393
00 060 00124:1 Machine Earrel Temperature 0.000000 Invalid  137.114  Owrng
00 060 001161 Machine Flastic Pressure ‘ot Gate # ) 0 3 3
00 001 00073:1 kold Ejectar Pin Faorce -2.447 Mo Reply 148.725
00 001 000161 hald Ejectar Pin Force  End of Cavity g0026 Mo Reply 152,475
00 000 00034:1 Machine Hydraulic Pressure  Braking 11.90 Yalid 281.020
00 000 000z3:1 Machine Hydraulic Pressure  Injection 21.98 Yalid 261.037
00 000 0001 1:4 Machine Seq. Module Input  Mold Clamped o Yalid 137.341
00 000 00011:3 Machine Seq. Module Input — First Stage Walid 137.341
00 000 00011:2 Machine Seq. Module Input  Scres Run Yalid 137.341
00 000 00011:1 Machine Seq. Module Input  Injection Farward Walid 137.341
00 000 00003:2 Machine Welocity Injection 0.000000 Yalid 133.367
00 000 00003:1 Machine Stroke Injection 0.000000 Yalid 133.367

Figure 13: Raw Data Viewer

12 RJG, Inc.



Calibration
-]

Theoutput from the Lynx™ sensor isdigital. The sensor communicateswithan RJG eDART ™. Sincethe
signasfromthe sensor aredigital, no errorsinherent with analog measurement systemsareintroduced.

Lynx™ FHush Mount sensorsare calibrated at thefactory to an accuracy of 1.5% of full scale or better.

Thedectronicsin thea uminum case storethe serid number, calibration, and date of calibration.

13 RJG, Inc.



Appendix A
Mounting Accessories

Accessoriesfor ingtalling Flush Mount sensorsarelisted below along with their ordering information.
Theingtallation tool assistswith theinsertion of the mounting nutsfor Flush Mount

pressuresensorsand preventsovertightening of thenut during ingtalation. Thetool’s
standardlengthis8’.

Installation of the Self-locking cableclipsisillustrated in Figure 12 on page 11.

Installation Tool

Part # Product Size

MA-6157-TL1 I nstallation Tool @ 0.375" x 8.5" Overall Length

MA-CLIP-MPT | Self Locking Cable Clip (F;accklf:)gf);f = cablo

85-6159-000 0.047" x 0.024"
85-6157-000 O-Rings 0.098" x 0.026"
85-6153-000 0.172" x 0.037"

Table 3: Mounting Accessories

14 RJG, Inc.



Appendix B
Fitting the Sensor

Usethedimensionsprovided previoudly to correctly fit the sensor into the mold to avoid additional machining
of thetip. If additional machiningisnecessary to accuratdly fit the surface of the cavity, follow the stepsbel ow.

Machining the Tip

Materia can be easily removed from the Flush Mount sensor at amaximum rate of 0.0005” per passusing a

RN

- 8-

Figure 14: Machining the Tip

A - Clamp the sensor here.
B - A maximum of 0.035” can be ground off thetip of the sensor.
C - Avoid clamping on thisdiameter asthe sensing element may be damaged.

15 RJG, Inc.



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 materialsor 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.

16 RJG, Inc.



