AN NEAVRE - T

TSI a1 9% AT T qurred) & daraT A
TECHNICAL SPECIFICATIONS OF MECHANICAL TESTING

SYSTEM AT CRYOGENIC TEMPERATURES
7o fafAZ o 1 3207, ATEFTHE TAAT T (UTM) & a1 Areft afveror qoredt & #eftor armam & 20K
a# festre, afdgras, wforfar, wzefq ve gfoverr sem #var 21
This specification is for design, supply, installation, erection, commissioning, demonstrating and imparting

training in material testing system consisting of a universal testing machine (UTM) from room temperature to
20K.

FefT AT & 20K qroA F ¥s1 # fafes amafiat - oF, vegfataw g, w6, areefamm S
ar-are fafeEt e gttt a7 fRfts aifEEd ot F o o w1 9= et 2, S £5K aiegar F amy
TIITHE 8| &S % et F YAt o T &7 sqagR RafRor % e qqra ug s S8 whemr 52 smi gfe
F TA-Ehad & [T o 37 TR FA AT Ao g1 fReisr qoresf % geaia ¥ forg zg @9 § 97 aat w1 wher Gt
SITUAT| S TOTEHAT F HAThT F {10 AT T 47 BT Hra7 H18 & 7 qifeha o sirar 2, ford wftes @ s
TAT ST AT AITHTT TIFE Tl 1 T 0T 97 ¢ o geaifa qored, wheror Reeor gagefierar, sfey 6t
SaTe At fear & araeT & e, A G & ot F i wdor wEt F ary wrrede w1 E@ A - S geest F iy afy
Feraefier g FrEwiiF adteror @3 (UTM) Frareee &7 SR g gad ageaqel 19 arm o fasw 7 5q9 &0
AT G AN TEAT TAT FOAT & F =37 FAYT §1 569, S R e raty dgifas va saregias a1 qor
HAT TG Tt TIEGT & €Y GoF TEATT 2 T gy A S[rar 2|
This equipment is proposed to be used to conduct different mechanical tests on various materials like aluminium
alloys, steels, titanium alloys as well as ceramics and polymers in the range of room temperatureto 20K, which is
programmable with an accuracy of £5K. Tests like tensionand fracture will be conducted to evaluate material
properties and to assess the material behaviour. Separate machine is planned for pre-cracking of specimen. Those
specimens will be tested in this machine to evaluate fracture properties. In order to evaluate these properties,
Universal testing machine has to be integrated with a cryo chamber which houses the specimen and maintains the
desired temperature. It is necessary to understand that the properties evaluated will be highly sensitive to the
parameters like test control, sensitivity, uniformity of the temperature along the specimen length, alignment of the
cryostat with the pull rods with the axis of the load cell etc. Proper integration of cryostat with UTM will be of
paramount importance. Maintaining the test specimens at such a low temperature and avoiding the heat losses is
also challenging. Hence, parties with adequate theoretical and practical knowledge and experience on the above
subject are only requested to quote.
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A, FAA YA ITFI AATAT (7 2 7)) 7 4% TI9FA msiz, 7tz 112 27, 27 [ w11 F77 F 1 2

Original Equipment Manufacturers (OEMs) or their authorized agents. if any. are only eligible for
submitting the tender.

b. ¥ WH AT ITFE AZAH/ITT ToAT g, 7f2 FE 2, wrva o e 1 A E sarrenArsi/ATeat A
T F T F FEEE AT R g
OEMs or their partners/sub system suppliers, if any, should have supplied UTM &cryostat to
reputed laboratories/organization in India or abroad.

fAfeer ox o & & oy aadieht ewar 3 w0 oF ®H IEqa i T arelt TErest

Documents to be submitted to consider the tender as proof of technical competency.
a. =fe [faer usie yeqa w3 & @, o € uw & yrfgaeor o
Authorization letter from the OEMs if agents submit the quote.
b. smyfda g & ww ua wreee F faww, argfda wefia % d@fem AfAdew vd g
Details of the supplied UTMsé&ecryostat, brief specifications and photographs of the machine
supplied.
c. forg qormeft it g €Y 1€ € SRt ek farcor S safRp 7 ATH, 2T 9dT, gIe, S99 e
Contact details as to whom the system has been supplied such as name of the person, postal
address, telephone, email etc.,
d. 3ITdw fwar TRaT ArEet A O A arett arfEat qEeet armed gEdEe eqa wan o ada
R ® 20 K ey g G smom
Parties meeting above vendor eligibility criteria above must also produce a technical competency
document as to how 20 K will be achieved in the present project.
e. SNTX wrATeee & amqfd famet et ardf gy &t STt g, v 9T & AW T 99 & 91 aEAian/Ea] oo
wEqd e ST 7 & U & 9T T F g A I AR Seqa A ATt arél T gl
QEATAT & Ferar art it gariy a® gt 9 rfgul
Incase cryostat is supplied through a third party, letter of understanding/agreement has to be
submitted along with the name and address of the party. Integration of cryostat with UTM will be
the responsibility of the party submitting the quote. The validity of understanding should be till
expiry of warranty.
A&7, ITAST ATFEST 99 - DIN EN ISO 7500-1, ASTM E8M, ASTM 606, ASTM 466, ASTM-E1450, ASTM
E399, E1820 AT T GHE HIAGS! & ST, T FATIA XA § GeAH AT AU FA«(1 g7 1SO 9001 /
AS9100 / DKD / DAKKS / UKAS SHTUIA &t £ - SI& WOITeAT AITAR HIAGS] AT S TGS Haae! HT STqurad
ERISIGIEE T
The machine should be capable of carrying out tests in accordance with applicable standards like DIN EN ISO
7500-1, ASTM E8M, ASTM 606, ASTM 466, ASTM-E1450, ASTM E399, E1820 or equivalent. Company
should comply with System Compliance Standards like ISO 9001 / AS9100 / DKD / DAKKS / UKAS
accreditation CE or equivalent.

7g U fovmr RfasT g1 o1 asdtsht ud goa Srelt ST & geqa it ST SRyl aEenr aret § ed & e d
Frg AT FEAT TG A AR THFAC AT § qea-gadt Fg A TAAE T FA F CEN g T nina gy
ST T Srferat g sy & got gt srfaw sifers smfd 3 forg snferm ax s =2t fvar siraem e ==
sehtaa T T SITOm gew w9y srquTad ffed vd srgfdeat F Ao weqa g smam srares
A g v AqAuw-2 § fear mav g

This is a two-part tender. Hence, separate technical and price bids should be submitted. Technical bid should not
contain any information about pricing. Any information of pricing in technical bid will disqualify the party. Both
bids should be complete in all aspects. Bids for partial supply will not be entertained and will be rejected.

Compliance matrix of our specifications and supplier specifications has to be provided along with the quotation.
Format for compliance matrix is given in Annexure-2.
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1.2

1.3

1.4

2.1
2.2
23
24
2.5

3.2

33

34

3.5

3.6

3.7

3.8

T FIFAET areror yorrett F faeqa fafada
DETAILED SPECIFICATIONS OF THE CRYOMECHANICAL TESTING
SYSTEM
IS %W Load Frame
e farore swee ¥ warasfag wfSer, aarg va #0ET § £250kN Yoz
Floor self-standing, without any need of special foundation, rated to £250kN in tension & compression.
I FSAT (S00kN/mm 3 a7a< AT I sitere), afsrgar gvfaa | v
High stiffness (Equal to or greater than SO0kN/mm), precision aligned load frame.
ST Sh 7 omfrer g1, The loading frame shall include,
1.3.1 9 IReg 4Fa FK Fy wiee T w1
Four precise machined hard chrome plated guide columns

1.3.2  THA 0T T

Single central screw
1.3.3 980 & qog Foei § a9 F g generit® fenr aren
Elastomeric isolation mounts to avoid vibrations during testing.

A fRar-geprer: wlterr e A =T, @t i sfaer st afia st @ ey & % R Tt
BT qAT TOEA 3 O Tardnt 7 0 FlrgTeE a9 g STt T waTw 3R s
Minimum Daylight: Height of the test area should be sufficient enough to incorporate cryostat with all
accessory cooling systems and sufficient margin should be provided to accommodate the travel of the
actuator during testing.

Tad® G415 Actuator assembly
SReleT <H 94T (aerd wad® Backlash free servo electric actuator.
wIE & Force rating: £250 kN
21 it &aTS Stroke length: £ 50 mm (minimum).
gad T Actuator speed: 0.001 mm/sec to 3 mm/sec
e U< H AT T & ATIEE T AT 2|
Shall include encoder internally mounted in the actuator rod.

gTEd YUt Ud f7=# Drive System and Controller
Teh/ s SFaer Bt afer de T gTRT watdq R s, ST wfafar e RS &1 # o @ 3-% g
Fat A2 gred a7 Mata/sniea e sy €
The actuator/spindle shall be actuated by backlash free ball lead screws, which is in turn digitally
controlled/driven by AC 3-phase brushless servo motor drive.
S Srfereh e F oy e I% AT gTee SurTet e & S ST ARy
Drive system mounted at the base must be metal clad for enhanced safety
Qjﬁsn?r%Wwﬁvﬁwwwmwwﬁwﬁﬁ%ﬁwnﬁﬁ%mwﬁﬁww
N TIIE HTAT T
Drive must support test specimens under full load at full speed capacity and at different test speeds in a
single test from start to finish
TSt 0.1 — 1.5 B o SR I F A0y F=vferd g1 & Far g
The system must be able to operate with cyclic frequency range of 0.1 — 1.5 Hz.
SitET Afergr SAat i wewr : 8 (Rufd, e, g (2 3w, arowm, a9, AT FIE AT T}
No. of data acquisition channels: 8 (Position, load, strain (2 channels), temperature, time, any other
parameters applicable)
fi wiret (R, wite vd R 3 stesfar s o e A
Closed loop test control under three modes (position, load and strain).
fRorfa fw=ror w=ei ey : 0.5 wreswie a7 ey Fgaw
Position control display resolution: 0.5 microns or better.
WW:WWW%@M%W%WWWW@Q&W%@W
HTATAFRTNA-EZ (T T T ThIT FLAT B FY T A G e F = e smiala w1 F R e
= &7 wTaem) .
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3.10

3.11

3.12

4
4.1

4.2

43

4.4

4.5

4.6

4.7

4.8

Control Panel: Tand operated control panel interface which enables test ON/OIE. emergencey-stop bution
and with optional specimen protect features. Auto/manual switch provision to transfer the control between
the computer and control panel.

SPTEAE T B OZAE AT A1 AT A B ATTH-TE AT S A H ST 2T, ST 2 ARAT A A s
A

Transducers mustinclude self-identification (recognition) electronics in the connector directly attached to

these transducers which automates the calibration of these devices.
ey trzaee ff ot & Aot someft fesr ser v, S s, e Jzem, @ v g 7, s niftera
aar fefSee g=et arfaer g0
Control software mustprovide full system control from PC, including calibration, limit setup, DAQ settings,
status monitoring and digital displays.
T ATTHTT U FIERT T80T TR T & ara T YTEs FHie &0 Taer
Provision to start the testing after reaching the desired temperature and soaking time.
Additional temperature indicator for specimen temperature monitoring.

AiFedaT Software
SIS 10 3T I 9T ¥ T=TAT TUTAT F et a1, Ut &t U, T, Ji¢, Ko, ST Fafers awfeqort F d=red &
for gt AeagT S
Complete software package for conducting various tests like Tension, LCF, Cyclic, Ji¢c, K¢, compatible
with Windows 10 or later operating system.
T TR AIATSIAE qeqar T f7 garierd Fe F g a1 Toeed yae S war-EEie sy
THRT & TIRRAT gl 2xgared aRafda fe 9 g (@i Fre aRafda F f sraeadar Ta g)1 et ovaey
AT HIAT GV gIAT AU
Test software to provide standard templates for running monotonic tensile tests. All test templates should be
modifiable by the user using the graphic interface (no requirement to change source code). It must be
possible to create test templates.
giveaax § yfas Rufy, St Rafagt snfe F ary gheror ffer xfea s 6t guar grlt, arfa s wee @t
ST 1 e wad: e Rufa | s s
The software must have the capability to save the test method along with the start position, limit positions
etc. so that the machine automatically comes to the start position for testing when the file is opened.
TIFeAgT UH TH TS 97 TH TH g€ § AIHT sfihe THFde Hl
The software must allow exporting the raw data into MS excel or MS word etc.
qiveaax gaq%, A/, Fhe/aporfi F s, siwer saftmgw @t #1 glagmas aqrem qivedax [{e
gaemd ot g=T w4
Software must support data acquisition modes according to time, peak/valley, cyclic/ logarithmic. Software
should support

4.5.1 kY Terefelt RATE Free styling of reports

4.5.2 AT, TFAT, T @IS AR AT ATIAN 6 AT SAHST T ASTH-T|

Data exchange with other applications like Word, Excel, Power Point etc.

4.53 @ gE&-9A1 & wFgare Export diagrams labels

4.5.4 9t ST UF FwEAT & €7 |/ RAE GgeT1 Saving the reports as PDF files
greeag ¥ vefAfAege F forg qraa< e &1 o1 g7 AT arfh =i Rt aefia i agaqu afs
afafda 7 FT al
The software must have password protection feature for the administrator, so that a casual user cannot
change critical settings of the machine
AIFEAGT, THIT I T I F oIy ATt Teq97 e797ar § I<6 g1 AR
Software must be capable of virtual testing capability to run the test on screen
Tireaa # wirerer Re=ror aree, st gt wael, sier w=fehr & |y wie srerEt i Aiaerea w@r-RE
weof, S T/erse, Rate SIver, atdeT duge qu qAfagar it et geenfa w3 it awar gt Friu
The software musthave the capacity to set up the test control parameters, online results display, online
graphical display of test plots with auto scaling, zoom in/out, report generation, data archival and re
analysis features.
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4.9

4.10

4.11

4.12

4.13

TR e A UH A AT, A9 7 e - S A e st G s s w oo £ on wme
AT, T Gl 71 A gam 2 =i

Tests like tension &fracturemustbe conducted as per relevant ASTM standards. The specimen
configurations as per the relevant ASTM standard should be possible to be tested.

ST T A A T2 ET AT W S\ w67 a6 G S a e am A7 & 9w s s 6
ferm wa (afe gger 7 P s 2n) A srgegar 2nfh

Test control mode must be displayed whenever a test is running. Prompt for transducer calibration (if not
already done) before starting a test is also required.

THTE 6T JOITEAT < U7 37 ue Hiferen (Sranradt T =1 A a2 BECEREEE TG

System of Units: SI and Metric (user selectable). Time units: minutes and seconds.

auft giTeat ¥ fow Seardt argdie wae g san

Perpetual license for all software must be provided.

fafear & adt Fivea £ Feama wreet sem i s

Installation files of all software must be provided in media.

5 <ter Afegw Data acquisition:

5.1

52

53

54

5.5

5.6

5.7

5.8

5.9

5.10

5.12

SIS/ g€ fAeaTaa Ud U e ieie  Agta A5 o &1 u v wrae ¥ g a@ i derer s
TH SAheT AL ToTeth)

Integrated closed-loop controller and data acquisition system for simultaneous measurement of load, cross-
head displacement and extensometer/strain gauge reading.

FLET T AT g4 U Frawefta w9 % frw 64-fe $18w, Soi a1 7oie siaags)

64-bit processor, industry standard Ethernet interfuce, for fast and reliable communication with the
computer.

TOraret srqer sifarsT i o€ : wfd Svrer 10 Bt gt am 9o g

Signal conditioner data sampling rate: 10 kHz or better per channel

T € HH G AATE forema ik g Seet ox FH-3-9 500 gt sitwer srfdue a7 F 6y 24-fe e
24-bit resolution with data acquisition rate of minimum 500 Hz simultaneously on load, displacement and
strain channels.

st Ue fapfc R o= <@ w0 e & forg, @ ot sdtee sy R s

To reduce noise and drift on the load and strain signal, AC excitation mustbe used.
Wﬁwﬁwwmmaﬁtﬁaﬁ%%ﬂﬁwmogﬁw%aﬁvﬁﬁﬁﬁ%%ﬁﬁﬁmﬁ
TRl

The controller must have the ability to send data to a PC for storage at rates up to 500 Hz on load,
displacement, and strain channels simultaneously
ﬁmﬁwmmwwmﬁwaﬁewmﬁﬁammmﬁ%ﬁnaﬁﬁﬁw/wmw
far st

Additional /O card for accessing the load and extensometer reading from the controller to an external data
acquisition system must be provided

TN T er-ahort & a7 % g, = £ gl amaer Fe ¥ arr Seeran gfte & = § £ St
Controller must be supplied as a standalone unit with enclosed cabinet for protection against metal burr and
dust. (Note: Controller-integral with load frame is not acceptable).

HATF srgger, RS fa=or qur st st sawreifem, f o 3fm ¥ T fug et aife @ & 6 wrx
qoATE & I fAega T v 5w Fawar o a3

The sensor conditioners, digital control and data acquisition electronics must be located outside the PC
chassis to reduce exposure to electrical noise from the PC’s power supply.

STHET T4 R AT T UF & G0T I o0 SiiaweT T2ei TAat g7 st Seit &7 siqemea Yar-Refer
L

Data display: up to 4 channels simultaneous live data display. On line graphical display of user selected
channels.

qeadTar F for 2 fRfSrest gy Tum atgy Suewr #1 S8R #0 ¥ Ry 2 Rfves smeeye

Two digital inputs for synchronization and Two digital outputs for triggering external equipment.

SR foehed & = § TEETOrTT Shet I €TeT ST 7 B e a7 ST T 2

Option to log the data on logarithmic scale can be provided as additional option
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6.1

6.2

6.3

6.4

6.5

6.6

7.1

eierega@d Transducers

£250 kKN a1/ 48AT F A2 77 Load cell £ 250kN static/dynamic capacity

6.1.1

6.1.2

6.1.3
6.1.4

6.1.5

Fraze § wariia v % o s daw felieBre af@a 2250 kN awar #1777

£250 kN capacity load cell with suitable attachment fittings/kits to fix to the crosshead.
AT |/ ATeH-Tg =T T a2 (o T ZAZ ] F3- eI

Self-identification (recognition) electronics in the connector and auto electronic verification.
Argeqe Haaaefiedr : 1.8 mV/V 31 39F a1t Output sensitivity: 1.8 mV/V or higher.
ravATE greAT ; o wareft o7 farre F 150% ewar 7 oAt

Overload protection: more than 150% of capacity without permanent zero shift

qf¥9gAT : ASTM E-4/1SO 7500-1 % 0.5 a3t & AT AT I dgav

Accuracy: As per 0.5 class of ASTM E-4/ISO 7500-1 or better.

seftyr waadaHieTaT=T 1 (3Maeds Tl A §ET 12)
Axial extensometer-Type 1 (No of Items Required: 2)

6.2.1
6.2.2
6.23

6.2.4

I & FaTE Gauge length: 50 & w1 mm,
T Travel: +50%/-10%

AT IS aREer araET & 20K %
Temperature range: ambient to 20K

gf¥gEaT a5 : ASTM E 83 % a1qaTY, at Bl 4T 394 d8d<
Accuracy class: class B1 or better as per ASTM E 83.

AT T HIET-2T3T 2 (SaeTF qTHTHT i §&qT © 2)
Axial Extensometer-Type 2 (No of Items Required: 2)

6.3.1
6.3.2
6.3.3

634

st &t FaTE Gauge length:25 f& #F mm
AT Travel: +50%/-10%

T 37 TREer araETE & 20K %
Temperature range: ambient to 20K

qfXgEaT a5 : ASTM E 83 F 31T, av Bl 47 39 dga<
Accuracy class: class B1 or better as per ASTM E 83.

el g aTHieT-aTey 3 (SNaeds AT Hi HE&AT : 2)
Axial Extensometer-Type 3(No of Items Required: 2)

6.4.1
6.4.2
6.4.3

6.4.4

o it «i=Ts Gauge length:12.5 7 it mm

A9 Travel: +50%/-10%

T I TR T & 20K aF

Temperature range: ambient to 20K

gftgrgar @t : ASTM E 83 & SigHT, a7 B1 a7 399 agax
Accuracy class: class Bl or better as per ASTM E 83.

T 3 S AT - (2T 1 (SMF9TF TTATHT hiT 4T : 2)
COD GAUGE-Type 1 (No of Items Required: 2)

6.5.1
6.5.2
6.5.3

6.5.4

st it FaTE Gauge Length: 5 & #t mm

THA Travel: 2 f& #t mm

TATIATT 357 TR AIHT & 20K T

Temperature range: ambient to 20K

afgrgar @ : ASTM E 83 & s1qare, a3t Bl 47 3HH dga¥
Accuracy class: class B1 or better as per ASTM E 83.

oY 3 S A9 — 2737 2 (=TS GTaET 6t @e1T : 2) COD GAUGE-Type 2 (No of Items Required: 2)

6.6.1
6.6.2
6.6.3

6.6.4

T T sa1s Gauge length: <10 f # mm

T Travel: 4 fit 1 mm

AT IS aREer T | 20K 9F

Temperature range: ambient to 20K

afierEar a9 : ASTM E 83 % 3rquy, a3t B1 91 30 dga¥
Accuracy class: class B1 or better as per ASTM E 83.

feg GRIPS (579aT Capacity: 250 kN F&fi a9 & 20K & 250 kN from RT to 20K)
Feaar/adtea Re| Tensile/Compression grips
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7.2

8.1

8.2

83
8.4

8.5

8.6

8.7

9.1

9.2

7.1.1 afaET gfafFmT ASTM B8 & FAATT FTAT, A TH G272
Specimen configuration: As per ASTM ES8. Flat. round and threaded

7.0.2 FEIE IS g AT 7 20K AT A% s aveae Y w Ay G wiw wgt o iy
ZrT
Temperature range: ambient to 20K. Different pull rods with different temperature ranges are also
permitted.

7.1.3 M8, M10, M12 and M 16 TR aTel ST} & forT SO greed : yeis | §2
Appropriate holders for M8, M10, M12 and M16 size specimens: | set each

7.1.4 =9 FawA F o STAATRTC SIS e qrer A7 O AT AT AT T F, Tegar Rresr ot war faww s
Tensile grips for flat specimens of rectangular cross section either pin loaded or otherwise also has to
be provided

7.1.5  fafoe yitey safafaat sqems 1 § f TR
Typical specimen geometries are given in annexure 1.

|1 & e (awaT 1 250 kN) CT Grips (Capacity: 250 kN)

72.1 SRR :6.3,12.7 31 25.4 fr 4ff, Mers : AT | §< & wo qare wiiew F R @faw fio)
Clevis grips for Compact Tension specimens of size: 6.3, 12.7 and 25.4 mm thickness: 1 set each.

7.2.2  qUOAE I : qEe aATE & 20K 9199 % Temperature range: ambient to 20K

723 RS FSIAT (K& 1c) TAT FERT-EdT ot qeror 3 Ry B (grips) Somm & s s
The grips shall be used for fracture toughness (K,c&J)c) and fatigue crack growth testing.

724 ASTM E399 & E1820 ¥ ATH® Hgd 4l & srame g
Shall be as per ASTM E399 & E1820 standard tolerances.

72,5 e Al va e R o7 e 97 e aw werd ¥ SR R @ S (@i A 5 gaE 8w
forg) emfarer g
Shall include set of loading pins (two for each set of clevis grip) of high strength material compatible
at low temperatures and spring retainers.

7.2.6 AR K o8&l TRET sqrfafe sqeas-1 F & wE

Typical K c&Jc specimen geometry is given in annexure-1.

9t PC (ryfet F 7w Fefivaw swfifamama %1 s&aT@ Rar ST latest configuration at the
time of supply shall be quoted)
X FI-H7 8T AT AT I JgA< AR ey f/ o off ww g €
DELL/HP/IBM compatible PC with Intel Core-i7 8" Generation or better
FHAFA A A, 1 H g H oo H K & 6 & e he TF 9% 7 UH ot ek (3.0), 2 | six
TH-232 TEThE
At least 8GB RAM, 1TB SATA HDD, DVD writer, front and back USB ports (3.0), 2 serial RS-232
interface
HT 1S, aAfeaFar/as it 7req Keyboard, Optical/laser scroll mouse
24 71 369 AfeF v § S/ € & dwfore wietex
24” or higher LED/LED backlit monitor
e aredfta @ &, Read @ & w@ smasas sreae f & ¥ g e 10 9T ITH FUX TF AT Ao
2018 I7T IFH FIX
Preloaded with windows 10 or higher & Microsoft office 2018 or higher with licensed CDs, recovery CDs
and necessary driver CDs
afl straeaeh vt e Fe & forg sreda F arr Al fr sl 6 smoth
Media to install all necessary software to be supplied along with license.

ot |t w=elt g TR, 7 & sl

PC should be indigenous, not imported.
20K qT9HTT T A% qToATT FHE g
Low temperature cryo chamber up to 20K temperature
20K ITTATT T THTTOrd F7 g Afvafera drgd-diardt sgeadia armeifea fata srqm Farese
Double walled multilayer insulated vacuum jacketed cryostat designed to operate upto 20K.
AITAT ESf: TR aT9HTT & 20K 7%, £5K & qraam fg=or afterfs ¥ ary
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9.5

9.6

9.7

9.8

9.9

9.10

9.11

9.12

9.13

9.14

9.15

9.16

9.17

9.18

Temperature range: ambient to 20K with a temperature control accuracy of £3K.

A A7 PR /ATIAR 90T G219 3600 ST

Proper fluid transter/vent system mustbe provided.

oA 77, Aarrgrwa, #5191 T vE vwanfEy F S fHea e vEm B s

Electrical feed through for strain gauges. thermocouples, COD gauges and extensometers must be provided
g {37 % Arg LHe atae (i & o e aras wam o s

Suitable heater for LHeboil off with temperature controller must be provided.

wrareds #7 ftaed e FH-A-F9 120 K/hr gF71 120 Ud a9 38 F9-8-5F7 100 K/hr g 91igu)

Cooling rate of the cryostat should be at least 120 K/hr and warming rate must be at least 100 K/hr

FY FT AT ; HTIUEE AT T & Faferer gerell 9 aegar, 919 U (9o FoiedT Tarierd @vd & [T g F7
AR TITH TR 600 T o S=E & =y 200 T i 7 stafa = aifea 21 fRAfere yred Yar-Fat & forw sqes
— 1 T S{FATh hX| THATRT ST § hIS F SANF EI0 HT AR (FAxATxS) T2 &7 7 Ffafde gmr=rfgw
Chamber dimensions: Size of the chamber mustbe sufficient to conduct tensile, compression and fracture
toughness on different materialswith extensometers mounted. Minimum inside diameter of 200 mm with
600 mm height is desirable. Refer Annexure-1 for typical specimen drawings.Size of inner envelop of
chamber (L x W x H) should be clearly specified in the technical bid.

FAVEES F T AW & U T9T & S T % AT g9 F1e0 3K & TR 9% FTIEE it 713 UF 34-
ATSE HAT VT T AT(R U

Outer dimensions of cryostat should be limited to the space between the UTM columns and it should be
possible to easily mount and un-mount the cryostat on the UTM.

g & UH I A IT IR FIY H AT A T, e, v v & g e G s =il

Provision should be made in the cryostat chamber for easy handling, removal and erection of the same on
the UTM bed frame.

FHU FET A FEAT-4TT T AT TS A TS g gageaht it &1 F forw g amamadras s o srosm S &
FEAT &7 Tt & oI 3 SreraraT |72 ST AaTEard T& fFhar ST

Proper insulation for pull rods must be provided to avoid heat loss and to protect load cells and other
sensors. Suitable thermal insulation with low conductivity has to be provided to avoid heat losses through
walls.

ATATEYA T TH1C &7 2T A1y & I) @ F stfaen v Sevafas wheor =t w7 & o srede aifea
T TR TN

Insulation must be such that the cryostat should maintain the desired temperature to conduct a long duration
test for more than 4 hrs. No asbestos shall be used for insulation.

ffaer afonar : Sg-auii sfiae aais smaeds gl

Cooling mechanism: Multiple stage cooling techniques are necessary.

X gfdeT & 20K Ud gR@er qrou F 9 q90ET aHE E e uE 5w T w@w F ow we § oy
feeiaT gy faar st

The chamber has to be provided with suitable dispenser mechanism to attain and control uniform
temperature throughout the specimen between 20K and ambient temperature.

wEN YaTg = F fore ¥t sraegs yatg ated we e

All necessary flow valves and meters for cryogen flow control.

T ¥ 9T IRET ¥ IRET TF T 5w U g & O Y F FE qIEHE & 9REae qrOnT 9 T e
T ATIT TOTTeAT|

Heating system for the chamber to heat from cryo to ambient temperature after the test to speed up the
specimen to specimen testing cycle time must be provided.

Rt & A AeEoyaT wfga g ud qra yedie aiga I org € s F forg gt A awaer
HF FT ATAT Fe=H/ = v fHar s

The controller must be provided with Eurotherm or equivalent make temperature indicator/controller for
PID control with auto tuning features and temperature display with Temperature control / measurement.
FgTESE U arauT = F forg stertey wmmo-w= ue f{fer s i st

Calibration certificate and procedure for cryostat and temperature controller has to be provided.

AT AT faT F TATAA UF gEaA AT HIS & S 19 (R =i §9d g1 gl

Switching between auto and manual mode of heating and cooling should be possible.
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9.19

ST TAT F A0 F6fT AT 7 == % o1 A9 § AT areq A 2
Chamber must be equipped with safety valves 1o avoid any mishap due 1o over pressurization.

10 Hemu« "15e 9T gqiawity Ryfy:

10.1

10.2
10.3
10.4

Environmental conditions at installation site:
qrav 415+10% Ar72a 7 #Y, 50 7w, 3 et TH 230410% Ftezwd WA, 50 73R, T
Power 415+10% Volts AC, 50 Hz, 3 phase and 230+10% Volts AC, 50 Hz, single phase
aradar Humidity: 90% #Tder Argar relative humidity
TRaer araaTT Ambient temperature: 20°C & 45°C @ 20°C to 45°C.
IIHRT ATATIR T a7 B Feerrioa far s Equipment will be installed in AC room.

11 TH Tt ggaqw, st of v faswdaxia dar

11.1

11.2

11.3

11.4

11.5

11.6

11.7

11.8

11.9

AMC Support, spares and after sales service
HqOr et wer fF v off, afegwer oftew § SF-R & v af § amty 9w sras seen and ¥ st
T T Tt 7 IO e g (dt &t wfgT) & B o F areE, TR 9 gRT € and 9 i s
Tt T O Y, S worreft ardl/qet wer A =E T wam
The entire system has to be under comprehensive onsite warranty for a period of 1 year from date of
acceptance at LPSC Valiamala premises. Warranty shall be provided by a single source even if some parts
were procured from third party (Including PC).LPSC will not entertain partial system warranty/third party
warranty.
Fhfea® 77 % &9 & e andt & wow o ¥ qrw @1 af A R TR, ger Siet ¥ REr ¥ 9% 9% w2 6
ST
Price for two-year extended warranty after the first year of comprehensive warranty must be provided as
optional item as part of price bid.
Hl sorreft 3 forg ATt i wfy ¥ S are w uw A sem B s e e § I T qut & forg ST A,
ST T ATIF T U #H o goriy rain
AMC has to be provided immediately after the expiry of warranty for the entire system. Both
comprehensive and Non-comprehensive AMC charges for next 10 years shall be indicated in the quotation.
11Qw%ﬁﬁ‘an%fﬁm—ﬁ-m%tmw-wﬁﬁmﬁwwmmﬁﬁwmmwm| ITHF {G-1GTd
e # sferiw afaer gnm o e F @ g9 & 919 i qgew awere AroEt &1 araa B
ST
AMC should have provision for minimum 2 preventive maintenance visits and 1 breakdown visit per year.
Preventive maintenance visit shall include calibration.Provision must be provided for unlimited paid
breakdown visits after completion of free visits.
rréﬁq#aﬂﬁéhvméﬁ%mﬁmmﬁﬁr@mﬁmw-wm%qml
Calibration procedures and calibration certificates traceable to national or international standards have to be
provided.
T Ul & forg arfa Rk qoit we fasa suia AT it Iorersear $ et € st
Availability of spares and after-sales service for 10 years must be guaranteed.
SIFHT AN SRS F AT AT AT [oiT T I [ it Gt e w0
List of essential spares and their cost is to be furnished by the supplier along with their offer.
WW@W—W%W%@HWQ?H&H%MWWW@I
Detailed operational and service manual for all systems and subsystems have to be provided.
T T F ReEr & &7 d Fafig & & qivedax awee wam B s
Software updates should be provided regularly as part of AMC

12 sryfd-gd f<teror v a8t Pre-Delivery Inspection and Testing
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121 ot F1 gt 1 et e v ff v A g mevar F o ueAm wedt 2l urtaE T oo fy v AT
£ afafm F ara 97 v ff ma #7 g gl Teme £ ger mfar (COR) A st TerEa A At gen
AT ZT9T FA 1A HFIAT S /AT F33 FFTAT F AT 3TH0 A7 arafd £7 ST
The party has to submit preliminary design of the system for review by LPSC. Based on the feedback
provided by LPSC on Preliminary design, Critical Design Review (CDR) of the system will be carried out
by LPSC. The equipment has to be supplied as per the final CDR approved concept and/or design only.

12.2 e A1 Wy 1 F217ar ¥ Tt sraew £ St aur g7 gearad & for v ff wa = #wr e G st
Precise loading frame stiffness calculation (at 1m height from the base) must be done and the same shall be
provided to LPSC for verification.

12.3 et Aee T Aghi-gd fAfreror ud et sl et gomet & STt AT vey w2g Sferr awe-
It FA-8-FH 35 FATE Teol G=a ST
Pre-delivery inspection and factory acceptance test at factory site is to be permitted. The inspection
schedule has to be communicated at least 8 weeks in advance to make travel arrangements.

12.4 wer fY v ot SHfFg fi safeafa # Sl w@lighy aherot F fea % =0 #§ Faferfe aie fHe s
Following tests have to be conducted as part of factory acceptance tests in the presence of LPSC engineers.

12.4.1 fa=T1 9413¢T FAFEE & Without Cryostat mounted
12.4.1.1 F&T IUOE 9 T THLOT (N I TE 99 T T uR)
Tension test at RT (on round threaded and flat specimen)
12.4.1.2 Fefi IUaAT 9% =g 95 B tF THAT (M I Taed 1)
Low cycle fatigue test at RT (on round threaded specimen)
12.4.1.3 et araam ax K¢ gt (T8erw F e ¥ o gd-wares %, g@-eqiteq gfasw 9 qdteqor R simo)
K¢ test at RT (without pre-cracking part of the test, test to be done on a pre-cracked specimen)
12.4.1.4 el araam 92 Jic werr (wteror & e & O qd-wdtew 3, q@-vqifeq sfaew o= e B o)
Jic test at RT (without pre-cracking part of the test, test to be done on a pre-cracked specimen)

12.4.2 wTSeE HTATEE & A1 With Cryostat mounted
12.4.2.1 &1 €. Test no 12.4.1.1to 12.4.1.4at 77K & 20K

12.5 ITYH gt UF ATl F Iuhsh @t g (9 tension, 9 LCF, 9 K¢ and 9J,c) % wfasw war ft wa €t gm0
se U STeR s sfaer @ aqaus-1 % €9 5 999 g
The specimen for all above tests (9 tension, 9 LCF, 9 K¢ and 9J,¢) of suitable materials and dimensions
will be supplied by LPSC. Tentative specimen drawings are attached as annexure-1.

12.6 smgfe-gd fAderor 3 < g of seanfera afiad (RfRkeri/m smer % #1385 & siavta) sifaw srefd % 9917
TR fohg STTaRT|
Any modifications suggested (Within the scope of this specifications/purchase order) during pre-delivery
inspection have to be incorporated during final supply.

12.7 o < ard @i w5 F T smaeme IgsieT gt (S LN2 & LHe) 7 S&er a1t g faam sraem festree &t
e geter (@ < ) F A e Tar-Re sfS et F sgar, e 6 o @ FEe gihiew sem
Necessary consumables (like LN2 & LHe) for conducting the PDI have to be arranged by the party. LPSC
will provide specimens only as per the drawing configurations accepted during CDR.

12.8  smgfd-gd Rteror ud Saedt e=hata awheror o w=or 77 w2 9o § R St 99 g
Pre-delivery inspection and factory acceptance tests can be done in a single stage or multiple stages.

12.9 =ft sqfda aer-gamat % arer wefiw €1 fAferear v gefie, gea-yeara % g weqa g s
Schematic and foot print of the machine with all the accessories supplied shall be submitted along with
quotation.

12.10 Taedt fRberw ox (ATsee shrgeee & ar ud & faan) 10 et 1 srafer & g ot yonferat e fRdraaratt & s=ew
9T &7 iR Fr wfeveror fea srom
Training for 2 engineers on the operation of all the systems and features has to be provided at factory
inspection (Both with and without cryostat mounted) for a period of 10 days.

13 TEe g FHtaRT, yei, adwor
Commissioning, demonstration, testing at site
13.1  wqot st axft f@ferearstt % gy oo ff ww f, afegaen ofiww § sryfda, sftera, gafda oF a=fdq &
ST
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133

13.4

13.5

Entire system has to be supplied. erected. commissioned. calibrated and demonstrated with all features at

LPSC Valiamala campus.

12.4.1 T 12.4.2 § 3fafam wftem va ff v ft § qomret F g2 5 Fm fhe i ot fe s TH I29q

F TR arEsgd ITAT AR (S LN2 TF LHe) T gfawa mer o v oft greT wmre B s A ITH

AT 7 gtorfera Far it ar sforfem et A Softfeaet grer someft @ wast far s wFar 2

Tests mentioned in 12.4.1&12.4.2have to be re-performed at LPSC during demonstration of system.

Necessary consumables (like LN2 &LHe) and specimens will be provided by LPSC for this purpose. The

system demonstration can be carried out by trained service engineers from OEMs or trained Indian service

engineers,

T Y T A AT HIAIST AT A e Uer v A gy £ fe st a7 7w Afywr ¥ eeide f w

&l

Necessary cryogen storing arrangements at LPSC will be done by LPSC and are not in scope of this tender.

T T T ot oA § FRITI F SuRtd S ot qdveror F & qger T gIRT OISl T sferiE Rt st

System should be calibrated by party after installation in LPSC premises before carrying out any tests.
Sg<h &t wlterort it aher qoiar % w17 gd uer f g A got S F suia & qoment Fv e Rt s

System will only be accepted after successful completion of all tests mentioned above to satisfaction of

LPSC.
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Annexure-1
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Typical Round Tensile Test Specimen
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Typical Flat Tensile Test Specimen

—25W*.005W DIA
/ 2 HOLES

<
A 3
'/—
§ I——
Ed— = o = /
NOTE 4 v = L_____ ] 63
A 006w 9
——_'§ {
i ¢
275w 2
£00SW @ [T
_'_ e
o N I “eg/
N g B
AR
b o g 2
{-—Wt.oo;sw—- L «—f—
le——1.25W+.010W—— p=Y+ 010w

| £
|--- ABW TO.B5W
CHEVRON NOTCH

W will be varying from 10 to 55mm

Typical CT Specimen for Klc evaluation
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Typical LCF specimen configuration
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