DEPARTMENT OF MECHANICAL ENGINEERING
INDIAN INSTITUTE OF TECHNOLOGY-DELHI
HAUZ KHAS, NEW DELHI-110 016
Dated: 10-June-2012

Notice Inviting Quotations

Sealed quotations in separate envelops of technical and commercial bid kept in one sealed outer
envelope, are invited for purchase of “Complete Automation Solution for Research Mould”
including the hardware and software as per specifications given below. Your sealed quotation should
reach within 15 days (latest by 25" June 5.00 pm) from the date of advertisement, to the
undersigned. Your quotation must be super-scribed “Quotation for Complete Automation
Solution for Research Mould”.

Specifications desired for the purchase “Complete Automation Solution for Research Mould”

1. System supported with single user licensed version of data acquisition and control software for
MS-windows OS.

2. Data acquisition and control hardware should be capable to meet the following control &
automation tasks (see appendix-1);

(a). Control of Permanent Magnet Servo Motor (Make: Electrocraft Corp.) without driver
circuit. The system should be able to control the RPM of motor and encoder feedback about
the movement.

Note: Only motor (without driver and encoder) will be provided by the 11T-D.

(b). Control of Mold Heating.
(i).Sensor: Two thermocouple (J-type) each mounted on fixed and moving halves of
mould.
(if).Controller: Based on PID Logic
(iii).Switching: Via Solid State Relay (SSR).
(iv).Heaters: There will 8 heaters (750W/230V — 4No. and 400W/230V - 4No.).
Note: The heaters and thermocouples will be provided by the 11 T-D.

(c).Pressure and Temperature Data acquisition from the PT-sensor (Piezoelectric) make
Kisler, model PT-sensor 6189ASP and model Charge amplifier: 5155A21D1 (see appendix-
Il for detailed specification of PT sensor and charge amplifier).

Note: The above mentioned PT sensor and charge amplifier will be provided by the 11T-D.

(d). Control of centrifugal pump (Mold cooling)
(i).Controller: On/Off type
(if).Switching: Via Solid State Relay (SSR).
(iii). Pump: 1 HP, 230V, Monoblock self priming type.

(e). Control of Pneumatic Cylinder
(i).Controller: On/Off type
(if).Actuation: Via Solenoid operated pneumatic direction control valve.
(iii). Pneumatic Cylinder: dia 50mm, stroke 70mm, working pressure 6 — 8 bar
make: Festo.



Note: The Pneumatic Cylinder and compressed air facility will be provided by the I11T-D.
3. Include the wiring, insulation cable, connectors etc. required for connection between the sensors/
FCE and control hardware.

4. A PC/ Laptop along with UPS installed with MS-Windows (XP) will be provided by 11T-Delhi.
5. Include the housing/ cabinet (if needed) for hardware attached with PC.
6. The user interface should be designed in coordination with 11T-Delhi.

7. The system should be synchronized with injection molding machine make Battenfeld, Austria
having B&R PLC as controller. Also the system should get the information from the injection
molding machine’s controller about the start and end time of each molding operations such as start of
injection phase to end of injection phase, etc.

8. Export of acquired data in popular formats such as .xIs, .txt etc.

9. Should provide the source code as well as .exe file to 11T-Delhi as its sole property.

Terms & Conditions:

1. The quotations must have validity of at least four months.

2. Sealed quotations should be in separate envelops of technical and commercial bid kept in one
sealed outer envelope.

4. The products will be used for educational purposes. Any applicable academic institution discounts
should be offered and stated.

5. Detailed Brochures should accompany the offer.

6. If the bidder is an authorized dealer then the authorized Indian dealership certificate from the
principles should be enclosed.

7. Two year comprehensive warranty of smooth running of supplied system.

8. Payment will be 100% after successful installation and commissioning only.

9. In case the items are proprietary products of the company, a proprietary item certificate stating the
same must be provided.

10. Institute reserves the right to accept or reject any or all the quotations without assigning reasons
thereof.

Prof. Naresh Bhatnagar
Room 178, Block 3,
Mechanical Engineering Department

[IT Delhi



Appendix-I

Schematic for Mold Butomation
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Electronics & Software

Multichannel Amplifier
for the Injection Molding Industry

The purposs of the mubichanmel charge amplifier Type
=1zsb. . with 1, 2 or 4 channeks is to convert the charge sgnal
from piezodectric sensors or the signd from thermocoupkes
into 2 proportional woltage sgnal. This armplifier has besn
devslaped for industnal applcations, primardy for injction
rmelding machines.

+ Charge armplfier with 2 measuning ranges

* Charge and themmocouple amphifier

+ Safoptimiming switch -over autput (Smarbmp- Cption
# Industrial case with PSS protaction

[Description

The muttichannsl charge amplifisr Type 51554... & providsd
weith ane. twio or four dhargs amplifier medules (ndicated in
the circuit diagram as ML), The two measuring ranges of the
charge amplfier inputs can be switched over for each chane
reel ndividually by remete control. Amglifiers equipped with
t=mperature inputs are provided with 1 charps amplifier and
1 temperature armglifier or 2 charge amplfiers and 2 t2rme
peerature amplfiers. Al chargs ampifier modules contain at the
input a capaciive negative feedbacd amphifier in bybnid desgn
weith an mctremely high insulation resistance.

I themmaplastic mjection moling, the Smamémp option
“self-aptimizing switch-cver debection” automatically detects
wolumetric filing of the mold, and in =ach cycle sends a cone
trol signal to the injection melding machine. The meld must
b= =quipped with 2 dirscthy measuring cavity pressure s=nsor
chose to the gate,

Application

The mutticharne chargs armplifier Type 51554, & niend=d
for e with all types of piszosi=ciric sensors and Type K ther
rrccauples. The cutput signals can be ussd o maniar, cantral
and optimize the injection molding proosss.

QUALITY
MOLDING

powwered by Klstler
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Type 51554,

Phale of wenicn with
-charnel charge amplifiar (THO +
2echarnel beemccoupl armplifier

The Smartémp opton “selfoptimizing switch-over dsbsc-
tion” can be =asily int=grated in machine corvirol syseme. For
retreficting, the injection molding machine must be preparsd
by the machine manufacturer. This option considerably reduce
the s=tling-up ime, since the switthing point i automatically
preset by meare of the charps armplifier without the nesd
«of manual sptimization. During produdion. the option auto-
rmatically compensate process Auctuations. thereby produdng
meldings of greater unifommity.

Pags 16

Thininformaxiian commpendnbo tha cume et sisks of kros led e Kistler reserven
tha right o mabie technical changer. Liski by o comeqees tal demags emdiing
from the sm af Kister producivineadsded.

B0, Kinther Group, B lack 2z, B8 t Y]
Tl 44152234 11 11, Fae 41 52234 14 14, | bcabirder com, seww bl iercom
Eirtler iva mpiviered tredemark of Kisder Holding A0

Appendix-11



i kichan sl Amgltfier - for the Injection Mokling Indastry, Typs 51554,

KISTLER

MEAsUre, i nalr::. innawake,

Technical Data Thammcoupk Anplilar
Moise supprestion {pround loopd thrmugh difarndal Input staga
Charge smpifier Mumbar of channels 1o
Mumbar of channds 1,34 Thamecouple (swkchibic b2 Typa [
Mizasuring range | pC min. 5000 Type J evalable on raquast]
i max £50 000 § mnge T 0. 20
wdsted 1o ‘Output vollege [ 0.0
P& 51558 = 50 000 Dutput currank m& 0..2
Type 515540 [ =30 000 Inpart impecian oo M =4
Typs 51558300 EC usiomar optian ‘Dukput Impedanca o 0
Mizazuring range ratis 2o paint emor m¥ gl
Ranga VRanga Il Trammizson sendivily © mWE BN
Type S155AK o Emor Cudnd % 15
Type 155800 4 Emor non-Inaaryl T =15
_ Type 51558030 1 Dutput Interfa rnca signal My a0
Critt ="} w005 801 Hr .. 1 M
Rasct-Cperala trandent FC S FROuEnCy ings [T 0.1
Mimum voitige batween '.' wxd M. wottage batween Input W wd
sarenr CHO and culput! minus and oubputinpply GHE
supply GHC S dbconmeclion detecion W =
Imteriarenca signal ryechon =} =0 ¥ Callbrabione 0°C= 0% 10T =5V
bebwean samsor CHD and
outpul supply SHD & diftarential Inpurt d rast ensunes thit common-mode s greds of 24 ¥
0. 0.3 kHzl Eebwaan Sensor/Low and Qutputy Power GHD, sudh & ocowr Inin-
Aaimum Input dusrial environmants, feva o dsurbing Irfuanc.
dgna:
'.-'thp I W 10 Control Inputs Tor ResatiOparats, Maasuing Ranga B, Senskivky,
Cheargs FC 150000 Tast
#ctustion |s bipslar and chdnicdly kolabed Mo cptocoupkars. The
allaga Cutpat omman nput of TastCperate/Meamuning rnga 1/Sandtvly (Con-
Ermr T =1 Irod GHC:, FIM 16 of the D-fub connecton can ba conneched Imemaly
Zem point emor (Rt m¥ =210 sithar with 1ha pobantial Bact 18 ... 30 WE=Z or Exct GHD: Accordingly
O utput vollege [ 0._.210  Tast, Opanba, Messurng ranga | and Sensimlty ore adusbed with
‘O ufpur wollage Imiabon v w1 negative volbage or ptionally with wer spadfiad woktaga.
Dukput cumank ma, 0.5
Output Impedanca [ 10 Aduskion wokaga
DUl InlsfaRN fgnal MY, 0 Opsrate Hagk 11 ¥ 3..30
10,1 Hz .. 9 MHzI Riek gl M W =1
FROUENCY MRsponie Paasurnn g range || doglc 1) ¥ 3..30
Diesuation {5 %1 kHr ol 35 Plaaasaring range | {loglc & ' =3
Deviation (-3 dE2 kHr =0 .. =0 Tt Sgnal Jogic 13 W 3..30
Mo Test dpral Copic 3 [ <3
Cumant Cutputd .. 30 md CarsHwly <5 pC/bar doglc 1% [ 3,30
Option in place of voitage ouput. Mot avallabia Tor combined ©hange: Earaki vy =5 po/bar Angc oy [ <2
ampiHer and thermooouple ampdar versions. et ustion cument ma 05 .5
Emy % <13 ‘Output signal when Tast and
Zem point emor Rk mé& 20098 Pdaazaring rargw || acthsa
DUkl cumank mA 430 ‘ol kagx outpul W 2
Dutpurt cumant ma 5 Currant outpat 4 ... 20 m& ma 162
Outpul Impedanc N =40 ToWmno of et Sgnal % 5
Auimum load reistance: [+] BED
Faps V6
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ubchmusl smplior - dor the Inpaction Pokding Indestry: Type 515558,

FIOsL
Tha cuipuks ar switchad va photo ARDE relays.
Cumank rating. c & Lalex]
‘Cumank rating, puisa (0,1 51 mA <300
Raitance
whin swkchead on ¥} =50
byphcd 5 o
Constant watliga W w24
VoRags ebwadn DUl
and profictive ground Vs a0
Fowar Supply
Supply valtage [ 18 .. 30
Cumant coreumplon par
Cherge amplifiar cha el ma =10
iwitheout loud ared without ELFY
Thammocouple channel m& =15
Iwithout oadi
Addbonal cumank corsumpdon by
ELF M =35
Cumank output par channal ma =15
Pwithizan lnadi
o N ol
Sareor
Charge nput Type THIC nag. or
ENC nag.or
[4- channa Rschar
mukpck plug
Thammoccuple input Typs: Fhchar
DEPL 1D ADE
famaka
Supply. o gal cutputs, [FET)
Conml nputs Type 25 pinmaka
General Duta
Oparling o mpeTalLn rargs T [N
Min/max lemperatura C B
‘ibribien meslstanca i )
120 ... 2000 He, dureion 1€ min,
yda 2 miny
Shock esistanca €1 ma i 200
Cegree of protocton (onky win s7a- | IP [
wied-on THE connaclond DK $3050
Howsng materl e cad
wminium
\aalght i w30

# Recommendsd mounting posiion: on perpendicular s
face, connections dowrsvard

# Thecase ground is connected to the output or supply ground
only via an RYC network. This prevenits interferencs dus to
a "Hoating” case.
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Contact &ssignment D-5ub 25 Connector

Skgnal Ot Chi
Skgnal Ot Ch a
Signal Ot Ch2 &
Skanal Ot Chd e
[

Bt 12 ... 30 VDL
Bt 12 ... 30 VDL
Euxct CHIC

HC

2R bk

Commeon FISL
FIx 2

iz 5L«

. Signal GHDY

15 HC

16 HC

17 HC

1B Commeon Conbrol
13 Operska

20 Sensmby o

21 Test

22 Range 1 Ch1
22 Range |l Ch oo
24 Range |l Ch3 wa
25 Range |l Chd g

Fa

) with 1 chanselversan: hC

by wwith 1 wrd 2 charwal v nicr HC
£} with version s thout Smartap * sei-cptring eiching-poim

dataction”: HC
o with berepariun input MO
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Block Schematic Diagram
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Fig. 1: Black schamutic diagram for Type S1GEA . with Smarkfimg "vf- plimising meilching-paint deladion”
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Dimersions
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Mulichmnael mptfier - for the injaction Rokding Industry, Type 51584, -
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Cptional Acoessories Art. NoJ Type Optional Acoessories Art. Mo/ Type
* 2 cheess-head screws M4 s 18 1202 * [n3ub plastic cover, water-tight, 1557410
* 1 spring washers M4 62120062 shislded and 25 pin D-5ub connector
= THC-BMNC adapter 1702 QCOHED 182 K 12035
* Connecting cable (with open end) forcon- 1200472 * Connecting cable {equalizing cable) for
nedtion to the injection melding machine the connection of Emperature sensors
Length = 2 m 2rmAZ
Lergth =% m st L
Crdering Key
Typ=G1554 OOoOoa
Msaasuring Fangs | { Callberted)
5000 pe 1
£20 000 pC 2
According b orckr E
Feathe Mesuring Rangs Lissasuning Fangs 11
10 1
4 2
2 3
Channels, Sareor Cometion
A channed charga, THE naE, [IPES] 1
1 channal chargd, BMC nag, (IPED) F]
2 channel chargd, THC nag. (IPES) El
2 channl charga, BMC g, IPEDN 4
A channel charga, THC g, IPEST 7
4 channel chargd, BMC nag. (IPED) 8
4 channel canga, 4 chann el connechor for Cabk fypa 19954 geees
A channed charga, THE nag., 1 charnel famperatuea {PES) A s
7 channel ciargd, BHC TRE., 1 Channsl mperaiun (FEC0 B
2 channel chargd, THC Mg, 2 channel mpenatun (FES) geee
2 channel chargd, BMNC nag., 2 channel lmpenatun (FBC) [
Snartamg
Smeramp wihow Smarsmp, volligd culput 1
without EmanAm p. curment culput 2
Wilh SmariA mp " se-opimizng swhching poiTE detadion”, volligs ool EId
wilh Smari mp "t -of | swhching-point dekaction”, aiment outpul am
= Hok povible in corabirabion wi bh Beemecoupl g
** Chargs arrplifiers are nuppbad ooly with Ranps | = 0000 p2
e -:"l nﬁ:»dﬂ? el el ik b werth | = F0%0 pC
i et i ) R
LLLL wrgferianm s d only with Renpa | = SO0 pZ
i vk Faruge [Pargge 1 24 vttt St fraps surmarh ek ot wesilable
Faps 66
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